
 

 

 

Attachment 01 
 

ESE Indicator Summary Table 
   



Element Type Element Name Indicator Name

Ecosystem Acidic Cove Forest
Percent of ecosystem dominated by 

characteristic canopy species

Ecosystem Acidic Cove Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem Acidic Cove Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Acidic Cove Forest
Percent of ecosystem occupied by 

nonnative invasive plant species

Ecosystem Acidic Cove Forest
Total open road density within the acidic 

cove forest ecosystem 

Ecosystem Beech Gap/Boulderfield Forest
Percent of ecosystem dominated by 

characteristic native vegetation

Ecosystem Beech Gap/Boulderfield Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Calcareous Oak‐walnut Forest
Percent of ecosystem dominated by 

characteristic native vegetation

Ecosystem Calcareous Oak‐walnut Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Carolina Hemlock Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Carolina Hemlock Forest
Percent of ecosystem occupied by Carolina 

Hemlock

Ecosystem Carolina Hemlock Forest
Percent of ecosystem representing high 

quality habitat

Ecosystem Carolina Hemlock Forest
Percent sites not impacted by hemlock 

wooly adelgid

Ecosystem Caves and Abandoned Mines
Percent of known caves and abandoned 

mines identified as Biologically Significant 

Ecosystem Caves and Abandoned Mines
Presence of WNS in bat populations within 

abandoned caves and mines

Ecosystem Caves and Abandoned Mines
The percent of occupied mines or caves (by 

rare bats) adversely impacted by 

Ecosystem Dry Oak Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem Dry Oak Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem Dry Oak Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Dry Oak Forest
Percent of ecosystem in open canopy 

condition

Ecosystem Dry Oak Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Dry Oak Forest
Total open road density within the dry oak 

forest ecosystem 

Ecosystem Dry‐mesic Oak Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species



Element Type Element Name Indicator Name

Ecosystem Dry‐mesic Oak Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem Dry‐mesic Oak Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Dry‐mesic Oak Forest
Percent of ecosystem in open canopy 

condition

Ecosystem Dry‐mesic Oak Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Dry‐mesic Oak Forest
Total open road density within the dry‐

mesic oak forest ecosystem 

Ecosystem Floodplain Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem Floodplain Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem Floodplain Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Floodplain Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Floodplain Forest
Total open road density within the 

floodplain forest ecosystem 

Ecosystem Floodplain Pools
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Floodplain Pools
Percent of floodplain pools experiencing at 

least one flood annually

Ecosystem Grassy Balds
Percent of ecosystem in open canopy 

condition

Ecosystem Grassy Balds
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Grassy Balds
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem High Elevation Granitic Domes
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem High Elevation Granitic Domes
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem High Elevation Red Oak Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem High Elevation Red Oak Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem High Elevation Red Oak Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem High Elevation Red Oak Forest
Percent of ecosystem in open canopy 

condition

Ecosystem High Elevation Red Oak Forest
Total open road density within the high 

elevation red oak ecosystem 

Ecosystem High Elevation Rocky Summits
Percent of ecosystem NOT occupied by 

invasive species



Element Type Element Name Indicator Name

Ecosystem High Elevation Rocky Summits
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem Low Elevation Glades
Percent of ecosystem burned at desired 

return interval

Ecosystem Low Elevation Glades
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Low Elevation Glades
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem Low Elevation Granitic Domes
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Low Elevation Granitic Domes
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem Low Elevation Rocky Summits
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Low Elevation Rocky Summits
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem Low Elevation Rocky Summits
Percent of system acres burned at desired 

return interval

Ecosystem Mesic Oak Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem Mesic Oak Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem Mesic Oak Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Mesic Oak Forest
Percent of ecosystem in open canopy 

condition

Ecosystem Mesic Oak Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Mesic Oak Forest
Total open road density within the mesic 

oak forest ecosystem 

Ecosystem Montane Calcareous Cliffs
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Montane Calcareous Cliffs
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem Montane Cliffs Percent of ecosystem NOT occupied by 

Ecosystem Montane Cliffs
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem
Montane Red Cedar Hardwood 

Woodlands

Percent of ecosystem NOT occupied by 

invasive species

Ecosystem
Montane Red Cedar Hardwood 

Woodlands

Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem Northern Hardwood Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem Northern Hardwood Forest
Percent of ecosystem exhibiting old growth 

conditions



Element Type Element Name Indicator Name

Ecosystem Northern Hardwood Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Northern Hardwood Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Northern Hardwood Forest
Total open road density within the northern 

hardwood forest ecosystem 

Ecosystem Pine Oak‐Heath Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem Pine Oak‐Heath Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem Pine Oak‐Heath Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Pine Oak‐Heath Forest
Percent of ecosystem in open canopy 

condition

Ecosystem Pine Oak‐Heath Forest
Percent of ecosystem occupied by invasive 

species

Ecosystem Pine Oak‐Heath Forest
Total open road density within the pine oak‐

heath ecosystem 

Ecosystem Rich Cove Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem Rich Cove Forest
Percent of ecosystem exhibiting mature 

forest characteristics

Ecosystem Rich Cove Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem Rich Cove Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Rich Cove Forest
Percent of ecosystem occupied by invasive 

species

Ecosystem Rich Cove Forest
Total open road density within the rich cove 

forest ecosystem 

Ecosystem Rocky Bars and Shore
Percent of ecosystem experiencing periodic 

flooding

Ecosystem Rocky Bars and Shore
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Seeps
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Seeps
Percent of ecosystem occurrence within 

100 meters of road or trail

Ecosystem Serpentine Woodlands
Percent of ecosystem burned at desired 

return interval

Ecosystem Serpentine Woodlands
Percent of the ecosystem with unpermitted 

rock or mineral harvest

Ecosystem Shortleaf Pine Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem Shortleaf Pine Forest
Percent of ecosystem exhibiting old growth 

conditions



Element Type Element Name Indicator Name

Ecosystem Shortleaf Pine Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Shortleaf Pine Forest
Percent of ecosystem in open canopy 

condition

Ecosystem Shortleaf Pine Forest
Percent of ecosystem occupied by invasive 

species

Ecosystem Shortleaf Pine Forest
Total open road density within the shortleaf 

pine ecosystem 

Ecosystem Shrub Balds
Percent of ecosystem in open canopy 

condition

Ecosystem Southern Appalachian Bogs
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Southern Appalachian Bogs
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem Southern Appalachian Bogs Shrub to herbaceous species ratio

Ecosystem Spray Cliffs
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Spray Cliffs
Percent of ecosystem occurrences within 

100 feet of road or trail

Ecosystem Spruce‐fir Forest
Percent of ecosystem exhibiting old growth 

conditions

Ecosystem Spruce‐fir Forest
Percent of ecosystem exhibiting young 

forest conditions

Ecosystem Spruce‐fir Forest
Percent of the ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem Spruce‐fir Forest
Percent of the ecosystem impacted by 

balsam wooly adelgid

Ecosystem Spruce‐fir Forest
Total open road density within the spruce‐

fir forest ecosystem 

Ecosystem Swamp Forest‐bog Complex
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Vernal Pools
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Vernal Pools Presence of fish in seasonal wetlands

Ecosystem White Pine Forest
Percent of ecosystem dominated by the 

ecologically characteristic canopy species

Ecosystem White Pine Forest
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Woodlands and Shale Slopes
Percent of ecosystem burned at desired 

return interval

Ecosystem Woodlands and Shale Slopes
Percent of ecosystem NOT occupied by 

invasive species

Ecosystem Woodlands and Shale Slopes
Percent of ecosystem occurrences within 

100 feet of road or trail



Element Type Element Name Indicator Name

Species Group Bark and Leaf Epiphytes
Ecological system acres in late and old 

growth seral classes (mesic ecozones)

Species Group Bark and Leaf Epiphytes
Ecological system acres with mid‐aged trees 

(mesic ecozones)

Species Group Closed Canopy Associates
Percent of NP with at least moderately 

closed canopy 

Species Group
Coarse Woody Debris and Downed Wood 

Associates
CWD density  

Species Group Dispersal‐limited Species Barriers to Aquatic Species Movement

Species Group Dispersal‐limited Species
Barriers to movement of small‐ranging 

species (gap size)

Species Group Dispersal‐limited Species
Barriers to movement of small‐ranging 

species (road density)

Species Group Dispersal‐limited Species
Potential effects of forest management on 

TE/SCC

Species Group Dispersal‐limited Species
Potential effects of forest management on 

terrestrial salamanders

Species Group Fire‐adapted Species
Percent ecozone burned at desired return 

interval (Buck Creek Serpentine Barrens)

Species Group Fire‐adapted Species
Percent ecozone burned at desired return 

interval (Low Elevation Glades)

Species Group Fire‐adapted Species
Percent ecozone burned at desired return 

interval (Low Elevation Rocky Summits)

Species Group Fire‐adapted Species
Percent ecozone burned at desired return 

interval (Woodlands and Shale Slopes)

Species Group Fire‐adapted Species
Percent open forest conditions within fire‐

adapted ecozones

Species Group Fire‐intolerant Species Acres burned within mesic ecozones

Species Group Forest Edge and Transition Associates Acres of edge and transitional habitat

Species Group Forest Edge and Transition Associates Miles of forest edge

Species Group Hard and Soft Mast Dependent Species Miles of forest edge (soft mast)

Species Group Hard and Soft Mast Dependent Species
Percent of oak ecozones in mid‐ and late‐

seral forest

Species Group Hard and Soft Mast Dependent Species
Pounds per acre of acorn production (hard 

mast)

Species Group Interior Forest Associates Acres of interior forest habitat

Species Group Interior Forest Associates Edge to Interior Forest Ratio

Species Group Interior Forest Associates
Percent of Forest with Canopy Cover >/= 

60%

Species Group Old Growth Forest Associates
Percent of each ecozone contributing to old 

growth forest characteristics



Element Type Element Name Indicator Name

Species Group Recreation Traffic Sensitive Species Cave/Mine Gate Indicator

Species Group Recreation Traffic Sensitive Species Roads & Trail Indicator

Species Group Road Density Sensitive Species Open road density

Species Group Road Density Sensitive Species
Percent of animal element occurrences 

(T&E/SCC) within 100 feet of an open road 

Species Group Snag and Den Tree Associates Snag Density 

Species Group Species Persistence and Recovery
Amount of NHNA (top 3 ranks) in MA Group 

1 (or density estimate)

Species Group Species Persistence and Recovery Dam and Stream Crossing Density

Species Group Species Persistence and Recovery Riparian Road and Trail Density 

Species Group Species Persistence and Recovery Roads & Trail Indicator

Species Group Species Persistence and Recovery Salamander core habitat and connectivity

Species Group Species Persistence and Recovery Susceptibility to Climate Change

Species Group Species Persistence and Recovery Susceptibility to Forest Management

Species Group Woodland Associates
Percent of acres burned at desired return 

interval  

Species Group Woodland Associates
Percent of acres burned at desired return 

interval (Buck Creek Serpentine Barrens)

Species Group Woodland Associates
Percent of NP exhibiting open forest 

characteristics

Species Group Young Forest Associates
Percent of NP exhibiting open forest 

characteristics

Species Group Young Forest Associates
Percent of NP exhibiting young forest 

characteristics
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December 2021 

Kauffman ; Hayden 

Sensing Project: Seral States using ST‐Sim (initial estimate) 

 

Introduction 

Over the timeframe for addressing public comments on the NP Plan and Draft EIS, we were assigned the 

project of re‐considering how natural disturbances were addressed in the analysis.  To do this, we 

attempted to re‐construct the disturbance regime over the past 50 years and apply that historical period 

for the near future.  This was deemed a reasonable approach since the timeframe for the decision is 10‐

15 years, and that, the likelihood of disturbance patterns of the near future would mimic the 

disturbance regime of the recent past.  A set of scenarios that varied the disturbance regime was then 

applied in order to evaluate the sensitivity and uncertainty in the disturbance regime assumptions.  

Alternative disturbance regimes for the scenarios were evaluated in separate runs using the Spectrum 

model.  Further explanation of this approach is documented in FEIS, Appendix D and process record 

Development of Disturbance Scenarios. 

We were curious what the pattern of seral states would be using ST‐Sim and the disturbance 

probabilities assumed for the historical range of variability (HRV) for ecozones.  However, the timeframe 

to restart an entire new approach was not feasible.  Instead, we have taken an incremental approach to 

building out ecozone models with ST‐Sim over time, as such, this is an initial estimate.  What follows is 

the status of ecozone modelling using with ST‐Sim.  The results of any analyses are preliminary, as we 

have not performed error checking and verification, but instead, we considered this exercise as an initial 

sensing project.    

Model Development 

The first step was to get the ecozone models used for the HRV assessment running in ST‐Sim.  The 

Landfire staff (Jim Smith, Kori Blankenship) generously took on the task of updating the ecozone models 

with the most recent SyncroSim software.   

Next, the initial conditions in the HRV model needed to be updated to reflect the conditions of the NP 

lands.  The original HRV assessment used the entire western NC region with equal proportions of the 7 

seral states for each ecozone model.   The estimated amount of each seral state for each ecozone was 

updated for the initial conditions on the NP.  These initial conditions were consistent with acreages used 

in the ESE evaluation.  An updated run using initial conditions was made and reported, along with the 

original HRV estimates in Table 6 through 14. 

The next step was how to modify the existing models to include management activity.   To do this, 

additional information about model behavior was needed.  Assistance was provided by Jim Smith (TNC, 

Landfire), Kori Blankenship (TNC, Landfire), Leonardo Fried (Apex RMS), and Jennifer Costanza (SRS). At 

this stage, it was decided to keep the models as non‐spatial, keep it simple, and learn how to include 

harvests in the model.  We decided to take the Alternative E runs of Spectrum harvest outputs and 

attempt to crossover into ecozone models using ST Sim.   



The crossover from Spectrum outputs to ST‐Sim inputs was difficult because there is no direct link to the 

land stratifications used for each model, and therefore assumptions about a crosswalk were necessary.  

Spectrum modelling used FIA forest types because reliable plot data from FIA was used to generate tree 

growth and yields for outputs.   ST‐Sim modelling uses ecozones that rely on a 3rd approximation model.  

The assumptions in Table 1 were used as first estimate of FIA types to Ecozones. As such, an exact match 

of Alternative E Spectrum harvest outputs using the ecozones in ST‐Sim is not possible.   

The amount of harvest was computed from the Spectrum Alt E (Tier 1 & Tier 2) for the forest types in 

Table 1 and distributed across the ecozones.  The harvest amount was assumed to be the regeneration 

acreages, including the openings created by group selection.  The harvest amount was divided by 200 

and set as an annual transition target in ST‐Sim with a probability of 1.  The 200 timesteps in ST‐Sim was 

used to be consistent with the planning horizon used in Spectrum.   This is another deviation from how 

Alt E is modelled in ST‐Sim vs. Spectrum, which has a set of timing combinations and schedules that is 

selected by the algorithm to meet the objectives and constraints in the model, rather than, an annual 

even‐flow used in ST‐Sim. 

The next step was developing a method to confine harvests to a portion of the land base. Most of the 

harvests in Spectrum are constrained for the matrix and interface management areas.  These 

management areas are grouped into what is called Management Area Group 1.  A description of the 

management area groups is documented in the FEIS, Terrestrial Ecosystem Section.   

Table 2 (attachment) displays the assumptions about where harvests  are likely to occur as well as 

burning for young forest.  These assumptions were applied as transition targets in ST‐Sim.  Most 

harvests are confined to management area group 1, along with a much lower amount in management 

area group 2.   No harvesting was estimated for management area groups 3 & 4. In addition, no 

harvesting was estimated in the designated old growth network. 

Tables 3 through 5 show the estimated probabilities that harvesting would occur in different age groups. 

The first row shows our initial estimates, and the modified row is our revised estimates of the likelihood 

of tree ages that would be harvested.  The tables that follow have used the modified probabilities. The 

transition pathways in ST‐Sim were updated with these age groups and probabilities. 

The models were run for “no harvest”, “Tier 1”, and “Tier 2” using 200 timesteps.  Tables 6 through 14 

shows the results of the seral states at timesteps 10, 50, 100, and 200 years.  The “proportion” measure 

is used rather than acres because the HRV assessment used a different land area that was larger than 

the NP.  

 Table legend: Tables 6 through 14 

Row 1: Identifies the ecozone model for making the scenario runs 

Row 2: Identifies the type of run,  HRV = Historic Range of Variability; Update Initial = re‐assigned initial 

conditions for the amount of land on the NP;  Scenario = the scenario used to calculate the seral states; 

Year = the specific timesteps by seral state;  Early = young forest;  Late1 = late successional stage; Late2= 

old forest; Mid1= mid successional stage.   Cls=closed canopy; OPN = open canopy; All= both open and 

closed. 

 



Discussion 

Tables 6 through 14 are arranged by moisture class from mesic to moderate to dry.  For the drier 

ecozones, it is not appropriate to review the open states because the prescribed burning has not been 

introduced into the models yet.  Prescribed burning is one of the next steps in the model build out 

process.  

 

General observations 

 

Model Behaviors 

Spectrum :  The models using spectrum software use 20 timesteps that are 10‐year increments. This is 

favorable for modelling forestry operations as a 10‐year order of entry has been the usual practice for 

managing forest stands.  However, with only 20 timesteps, it limits the amount of temporal variability 

that could be predicted.  The ten‐year timesteps also limit the flexibility of when forest succession 

occurs, such as when some ecozones have young forests that succeed to mid‐age at year 15. 

Also, the models have prescription allocations and timing choices.   When allocated to a prescription, 

lands must stay in that management mode for the entire planning horizon.  For example, when allocated 

to a prescribed fire prescription, lands stay locked in to that management mode and will not be 

regenerated throughout the planning horizon.  Those lands would change the state from closed canopy 

to open canopy, but would continue to age throughout the planning timeline, and never have the 

opportunity of contributing to young forests.  Also, the timing choices in these models tend to have 

wider high and low variations (wide swings) in activity for a forest type from one planning period to 

another. 

In Alternative E, with a high amount of prescribed fire and a disturbance regime that is close to recent 

observations, the xeric forest types have fewer acres of young forests and an overabundance of lands 

that age over time.  The mesic forest types also have fewer acres of young forest and the aging tends to 

occur rapidly, especially after 50 years. 

In Scenarios 2,4, and 5 that adjusted the disturbance regimes, the models had to be reformulated 

because there were too little amounts of xeric forest types to handle the amount of disturbances from 

the expansive wildfire predictions.  The reformulated models had to dampen the wildfire effects on xeric 

types but increase the effect on moderate moisture classes.  More scenarios of different disturbance 

regimes could be examined.   There are endless possibilities of what could be predicted, however, the 

purpose of the analysis was to provide a broad range potential effects. 

ST‐Sim:  The models in the HRV assessment were revived using updated software in SyncroSim.   The 

HRV models used 1000 years (timesteps), so they are adjusted to use 200 timesteps that is comparable 

to the planning horizon used in Spectrum.  The regeneration harvest amounts that reset the age to zero 

for Alt E were estimated for the ecozones, but as noted earlier, there is not a direct crossover of forest 

types to ecozones.  The regeneration amounts were estimated annually over the 200 timesteps.  This is 

not a likely management mode, but this assumption allowed for a way to get the models up and 

running. 



Each ecozone has its own model, and regeneration harvests were allocated to nine of the 11 ecozones 

(Spruce Fir and Floodplains were excluded).   The initial conditions in each model had to be adjusted to 

estimate current conditions by intersecting the ecozone model and FSVeg database age classes .  And, 

the cove model, that had both rich and acidic cove, had to be split into two models.  Given that more 

activities occur in rich cove forest compared to acidic cove forest, the harvest runs utilized 80% of the 

Spectrum cove harvest outputs for the rich cove model and 20% for the acidic cove model (Table 1).   

For Alt E with 2 tiers, there were 18 harvest model runs.  The HRV runs tend to have some wide swings 

early in the timeline but stabilize quickly.   For the harvest scenarios given the even‐flows, the seral 

states tend to stabilize quickly as well.   

The HRV disturbance regime affects the xeric ecozones as there is a relatively high proportion of young 

seral states, and then, with harvests the young seral states can be as much as 15 percent. Young forest is 

higher within these types with more historic replacement fires compared to current rates of stand 

replacement fires.  This tends to modulate the mid and older seral states of xeric ecozone models.   

The mesic ecozones also have a moderate proportion of young seral states, which also tends to 

modulate the mid and older seral states.  The rich cove and mesic oak harvest scenarios tend to have 

higher proportions of young forest in comparison with HRV runs. 

Next Steps    We have not made direct comparisons of the results from the model runs between 

Spectrum and SyncroSim ST ‐Sim  because the assumptions are different in model formulations and 

model behaviors.  Instead, we provide a range of possible outcomes in the face of uncertainty, especially 

with the expectations of a changing climate. 

If the monitoring program and the development of monitoring guides call for continuation of building 

out SyncroSim to include prescribed fire, it could be useful for predicting and tracking of seral stages 

through the monitoring program.   It would also be useful in wildfire predictions.  Several SRS scientists 

have expressed interest in working with us on future wildfire predictions using SyncroSim.   

A possible  follow‐up could be another iteration of disturbance patterns that reflect more recent 

observations as well as factoring in the human effects of land use changes using SyncroSim.  This could 

provide useful predictions and help with formulating mitigation strategies and guidance on how to work 

with the flow of change.   

 

 



 

Table 2.  Assumed amounts of harvest amounts occurring by Management Area Group 

 

 

Table 3.  Probability of harvest occurring by age group for 7 ecozones. 

 

 

Table 4. Probability of harvest occurring by age group for Pine‐Oak/Heath Ecozone 

 

 

Table 5. Probability of harvest occurring by age group for Dry Oak ecozone. 

 

Harvest

Burning for Young 

Forest

Management Group 1 85‐90% 0

Management Group 2 10‐15% 33‐40%

Management Group 3 0 60‐66%

Management Group 4 0 0

50‐70 71‐120 121‐140 140+

Rich Cove, Acidic Cove, Northern Hardwood, Mesic Oak, Dry‐Mesic Oak, 

High Elevation Red Oak, Shortleaf Pine 0.1 1 0.5 0.1

Modified 0 1 0.1 0

60‐70 71‐120 121‐130 111‐130 131+

Pine‐Oak/Heath 0.1 1 0.5 0.1 0

Pine‐Oak/Heath Modified 0 1 0.1 0 0

60‐70 71‐100 101‐110 111‐140 141+

Dry Oak Typical 0.1 1 0.5 0.1 0

Dry Oak Modified 0 1 0.1 0 0



Table 6. Rich cove forest model state class percentages in selected years under different scenarios from historical range of variation (HRV) to 

management under Tier1 or Tier2 objectives.  

 

Table 7. Acidic cove forest model state class percentages in selected years under different scenarios from historical range of variation (HRV) to 

management under Tier1 or Tier2 objectives.  

 

 

 

 

 

HRV, even 

start, Scenario 

12598

HRV, existing 

conditions, 

Scenario 13010

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 4.7% 5.0% 4.3% 4.6% 5.1% 5.1% 5.3% 5.9% 5.6% 6.0% 8.3% 8.3% 7.8% 7.5%

Late1:CLS 9.7% 10.0% 24.5% 22.6% 13.5% 10.0% 23.6% 19.1% 10.3% 9.4% 23.5% 13.9% 6.0% 7.4%

Late1:OPN 1.4% 0.7% 1.8% 1.8% 1.4% 0.9% 1.9% 1.7% 1.0% 0.8% 2.3% 1.0% 0.7% 0.6%

Late2:ALL 50.0% 50.1% 9.6% 28.9% 46.5% 48.6% 9.7% 28.5% 42.0% 43.4% 9.0% 26.7% 33.2% 32.9%

Mid1:CLS 29.0% 31.7% 54.8% 38.2% 30.8% 32.3% 54.3% 40.8% 37.4% 37.2% 51.8% 45.4% 47.6% 47.1%

Mid1:OPN 5.3% 2.6% 5.1% 3.9% 2.8% 3.1% 5.2% 4.0% 3.6% 3.3% 5.1% 4.7% 4.7% 4.6%

MODEL: Rich Cove

No Harvest, Scenario 12996 Tier1, Scenario 13003 Tier2, Scenario 13004

Year Year Year Year

HRV, even 

start, Scenario 

12598

HRV, existing 

conditions, 

Scenario 13009

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 4.7% 4.7% 5.1% 4.8% 4.7% 5.2% 5.0% 5.1% 5.3% 5.4% 5.5% 5.3% 5.8% 5.2%

Late1:CLS 9.7% 10.3% 23.8% 22.4% 13.9% 10.0% 23.8% 22.1% 12.9% 10.0% 23.7% 20.8% 11.8% 9.8%

Late1:OPN 1.4% 0.8% 2.0% 1.8% 1.3% 0.8% 1.6% 1.6% 1.1% 1.0% 1.9% 1.8% 1.0% 0.6%

Late2:ALL 50.0% 48.8% 8.7% 28.5% 46.0% 50.5% 9.1% 28.4% 44.7% 48.2% 9.6% 28.3% 44.2% 45.9%

Mid1:CLS 29.0% 32.2% 55.3% 39.0% 31.3% 30.6% 55.3% 39.4% 32.9% 32.3% 54.7% 39.7% 34.5% 35.7%

Mid1:OPN 5.3% 3.2% 5.1% 3.6% 2.8% 3.0% 5.2% 3.5% 3.0% 3.0% 4.7% 4.0% 2.7% 2.9%

MODEL: Acidic Cove

No Harvest, Scenario 12999 Tier1, Scenario 13005 Tier2, Scenario 13006

Year Year Year Year



Table 8. Northern hardwood forest model state class percentages in selected years under different scenarios from historical range of variation 

(HRV) to management under Tier1 or Tier2 objectives. 

 

Table 9. Mesic oak forest model state class percentages in selected years under different scenarios from historical range of variation (HRV) to 

management under Tier1 or Tier2 objectives. 

 

 

 

 

HRV, even start, 

Scenario 12702

HRV, existing 

conditions, 

Scenario 12973

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 6.3% 6.1% 4.6% 5.9% 6.1% 6.1% 6.7% 8.7% 9.7% 8.3% 5.5% 7.1% 6.6% 8.1%

Late1:CLS 13.2% 12.8% 53.9% 12.5% 9.1% 12.2% 50.3% 9.7% 10.3% 12.0% 51.9% 12.1% 8.4% 13.3%

Late1:OPN 2.3% 2.4% 4.2% 3.0% 1.4% 2.8% 4.2% 1.4% 1.6% 2.8% 4.2% 2.1% 1.1% 2.6%

Late2:CLS 46.1% 45.9% 22.2% 49.7% 50.4% 47.5% 22.9% 46.4% 41.5% 38.8% 24.0% 49.5% 48.0% 41.5%

Late2:OPN 10.2% 10.5% 2.0% 11.8% 10.6% 10.0% 2.3% 9.8% 9.9% 8.2% 2.1% 11.8% 9.8% 8.8%

Mid1:CLS 20.7% 21.1% 12.9% 16.4% 21.3% 20.0% 13.2% 22.8% 25.5% 28.3% 11.5% 16.5% 24.2% 24.3%

Mid1:OPN 1.2% 1.2% 0.3% 0.7% 1.1% 1.5% 0.4% 1.1% 1.5% 1.6% 0.7% 1.0% 1.9% 1.4%

MODEL: Northern Hardwood

No Harvest, Scenario 13002 Tier1, Scenario 13007 Tier2, Scenario 13008

Year Year Year Year

HRV, even 

start, Scenario 

12834

HRV, existing 

conditions, 

Scenario 12974

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 4.6% 5.0% 4.8% 4.9% 5.1% 4.8% 6.0% 5.7% 5.0% 5.5% 8.8% 6.3% 6.6% 6.5%

Late1:CLS 8.7% 8.7% 43.2% 8.2% 7.1% 8.9% 41.3% 5.9% 4.8% 7.1% 39.5% 2.3% 2.8% 5.0%

Late1:OPN 5.8% 5.8% 10.3% 5.3% 4.6% 6.1% 10.3% 4.4% 4.4% 6.1% 9.7% 2.7% 3.9% 5.9%

Late2:CLS 31.3% 31.2% 17.1% 32.9% 32.6% 29.4% 17.1% 31.7% 27.9% 25.9% 17.2% 27.8% 23.4% 18.5%

Late2:OPN 22.8% 22.5% 4.0% 25.4% 23.3% 23.5% 4.2% 22.5% 20.6% 17.9% 3.4% 19.8% 16.9% 13.5%

Mid1:CLS 13.2% 13.0% 17.5% 10.7% 14.1% 13.1% 17.6% 14.4% 19.1% 20.3% 17.9% 23.1% 26.4% 28.6%

Mid1:OPN 13.7% 13.7% 3.1% 12.7% 13.3% 14.2% 3.6% 15.4% 18.1% 17.4% 3.5% 17.9% 20.1% 21.9%

MODEL: Mesic Oak

No Harvest, Scenario 12971 Tier1, Scenario 12976 Tier2, Scenario 12975

Year Year Year Year



Table 10. Dry‐mesic oak forest model state class percentages in selected years under different scenarios from historical range of variation (HRV) 

to management under Tier1 or Tier2 objectives. 

 

 

Table 11. High elevation red oak forest model state class percentages in selected years under different scenarios from historical range of 

variation (HRV) to management under Tier1 or Tier2 objectives. 

 

 

HRV, even 

start, Scenario 

12835

HRV, existing 

conditions, 

Scenario 12906

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 6.3% 6.1% 5.9% 6.4% 6.4% 7.3% 5.8% 7.6% 7.2% 6.6% 6.9% 8.6% 8.0% 7.9%

Late1:CLS 7.7% 7.6% 48.3% 10.9% 7.4% 8.0% 45.7% 7.8% 4.7% 7.2% 43.6% 2.7% 3.7% 4.4%

Late1:OPN 8.3% 8.1% 10.7% 9.4% 6.7% 8.9% 11.2% 8.9% 6.8% 9.7% 10.4% 6.6% 8.3% 10.3%

Late2:CLS 24.7% 25.0% 12.3% 25.1% 26.0% 23.3% 12.5% 23.8% 22.7% 19.3% 12.5% 20.0% 16.6% 14.4%

Late2:OPN 30.0% 30.2% 3.0% 28.0% 30.4% 30.3% 2.6% 27.6% 27.8% 25.9% 3.0% 23.4% 22.2% 19.6%

Mid1:CLS 7.8% 8.1% 16.2% 6.0% 6.8% 8.1% 18.1% 9.9% 12.6% 12.7% 19.5% 18.0% 18.8% 20.9%

Mid1:OPN 15.2% 15.0% 3.6% 14.3% 16.3% 14.2% 4.2% 14.4% 18.3% 18.7% 4.2% 20.8% 22.4% 22.5%

MODEL: Dry‐Mesic Oak

No Harvest, Scenario 12907 Tier1, Scenario 12919 Tier2, Scenario 12918

Year Year Year Year

HRV, even 

start, Scenario 

12833

HRV, existing 

conditions, 

Scenario 12910

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 15.8% 16.0% 9.1% 14.9% 15.1% 13.9% 9.1% 16.0% 16.2% 15.7% 10.5% 14.3% 14.5% 15.3%

Late1:CLS 11.6% 10.6% 6.0% 2.2% 2.8% 3.2% 7.6% 2.1% 2.6% 4.3% 7.6% 1.3% 2.0% 2.6%

Late1:OPN 12.0% 11.5% 49.7% 11.0% 13.4% 21.1% 46.0% 10.3% 12.9% 18.9% 46.8% 10.1% 15.6% 20.1%

Late2:CLS 7.8% 7.4% 3.1% 7.2% 4.3% 3.7% 3.7% 6.0% 5.7% 3.3% 2.6% 5.8% 4.1% 2.5%

Late2:OPN 22.1% 23.0% 25.8% 42.7% 33.6% 26.3% 25.1% 42.0% 28.9% 24.1% 23.0% 39.1% 29.7% 24.9%

Mid1:CLS 18.3% 17.8% 0.7% 4.6% 6.8% 5.9% 1.7% 5.7% 6.8% 7.8% 2.1% 7.7% 6.5% 5.6%

Mid1:OPN 12.5% 13.9% 5.7% 17.3% 24.1% 26.0% 6.8% 18.0% 26.8% 26.0% 7.4% 21.8% 27.8% 28.9%

No Harvest, Scenario 12911 Tier1, Scenario 12917 Tier2, Scenario 12914

Year Year Year Year

Model: High Elevation Red Oak



Table 12. Dry oak forest model state class percentages in selected years under different scenarios from historical range of variation (HRV) to 

management under Tier1 or Tier2 objectives. 

 

Table 13. Pine‐oak/heath forest model state class percentages in selected years under different scenarios from historical range of variation 

(HRV) to management under Tier1 or Tier2 objectives. 

 

 

 

 

HRV, even 

start, Scenario 

12647

HRV, existing 

conditions, 

Scenario 12814

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 12.9% 13.3% 6.4% 13.3% 12.7% 12.3% 6.6% 13.6% 11.3% 13.9% 8.5% 17.5% 16.0% 15.9%

Late1:CLS 2.2% 1.6% 20.5% 1.9% 2.3% 2.2% 19.7% 1.5% 2.0% 1.9% 21.2% 1.5% 2.0% 1.9%

Late1:OPN 7.7% 7.6% 10.8% 5.0% 6.4% 8.1% 10.5% 4.0% 7.9% 7.7% 10.4% 3.6% 8.5% 8.7%

Late2:CLS 9.5% 8.4% 33.0% 14.8% 10.9% 9.6% 35.0% 13.2% 8.5% 9.7% 31.9% 10.8% 7.9% 8.4%

Late2:OPN 49.0% 50.2% 17.5% 54.4% 48.5% 48.7% 17.7% 54.5% 47.3% 47.7% 17.0% 50.3% 42.0% 41.2%

Mid1:CLS 3.6% 2.7% 9.2% 1.9% 3.4% 3.6% 8.4% 2.4% 4.6% 3.6% 8.6% 3.5% 4.7% 5.0%

Mid1:OPN 15.2% 16.1% 2.6% 8.8% 15.8% 15.4% 2.1% 10.8% 18.5% 15.5% 2.4% 12.8% 19.1% 18.9%

MODEL: Dry Oak

No Harvest, Scenario 12842 Tier1, Scenario 12823 Tier2, Scenario 12822

Year Year Year Year

HRV, even 

start, Scenario 

12787

HRV, existing 

conditions, 

Scenario 12835

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 14.7% 14.7% 14.3% 13.8% 14.5% 13.3% 15.4% 16.0% 14.2% 14.0% 14.3% 15.9% 14.6% 14.9%

Late1:CLS 1.5% 1.7% 41.0% 2.8% 1.8% 2.1% 40.2% 1.9% 1.2% 1.5% 39.3% 2.3% 1.6% 1.3%

Late1:OPN 24.4% 24.3% 14.1% 9.2% 24.7% 23.6% 13.3% 9.1% 24.5% 25.5% 13.8% 9.0% 24.6% 23.6%

Late2:CLS 1.2% 1.5% 12.2% 7.1% 1.8% 1.4% 12.3% 6.2% 1.9% 1.1% 12.2% 6.8% 1.7% 1.2%

Late2:OPN 18.8% 18.5% 3.8% 23.3% 17.4% 19.0% 3.8% 23.0% 16.7% 18.5% 4.1% 21.5% 16.2% 17.4%

Mid1:CLS 1.6% 1.7% 6.5% 1.4% 1.5% 1.6% 6.6% 1.7% 1.8% 2.2% 7.6% 1.8% 1.9% 2.1%

Mid1:OPN 37.9% 37.7% 8.3% 42.5% 38.6% 39.0% 8.5% 42.2% 39.8% 37.3% 8.7% 42.8% 39.6% 39.6%

MODEL:Pine‐Oak/Heath

No Harvest, Scenario 12845 Tier1, Scenario 12834 Tier2, Scenario 12833

Year Year Year Year



Table 14. Shortleaf pine forest model state class percentages in selected years under different scenarios from historical range of variation (HRV) 

to management under Tier1 or Tier2 objectives. 

 

HRV, even 

start, Scenario 

12649

HRV, existing 

conditions, 

Scenario 12831

State Class 200 200 10 50 100 200 10 50 100 200 10 50 100 200

Early1:ALL 10.7% 11.5% 11.4% 11.6% 12.0% 10.3% 14.8% 11.2% 10.8% 11.3% 14.4% 12.1% 11.6% 11.1%

Late1:CLS 1.5% 1.1% 26.2% 3.7% 2.2% 1.2% 23.0% 0.9% 0.6% 0.4% 22.8% 0.7% 0.5% 0.2%

Late1:OPN 24.0% 23.9% 7.3% 14.9% 23.6% 24.2% 6.6% 13.4% 29.3% 23.6% 6.2% 11.7% 30.3% 25.6%

Late2:CLS 1.8% 1.7% 20.3% 9.2% 3.1% 2.2% 18.6% 6.9% 1.8% 1.4% 19.9% 4.9% 1.6% 0.7%

Late2:OPN 22.6% 22.5% 4.4% 18.0% 16.8% 21.6% 5.1% 15.7% 16.4% 21.3% 4.1% 13.2% 12.3% 20.6%

Mid1:CLS 1.5% 1.2% 16.3% 2.2% 1.7% 1.9% 17.4% 3.2% 2.1% 1.9% 17.9% 3.4% 2.3% 2.5%

Mid1:OPN 37.9% 38.2% 14.1% 40.4% 40.7% 38.6% 14.6% 48.7% 38.9% 40.1% 14.7% 53.9% 41.4% 39.3%

MODEL: Shortleaf Pine

No Harvest, Scenario 12846 Tier1, Scenario 12830 Tier2, Scenario 12829

Year Year Year Year
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A statement on the Nantahala‐Pisgah Forest Plan 
 
Peter White, professor (retired) 
Department of Biology 
University of North Carolina at Chapel Hill 
Chapel Hill, North Carolina 27599 
peter.white@unc.edu 
 
The Nantahala‐Pisgah Forest Plan uses two modeling approaches: 1. the first model is used to 
determine the natural range of variability (NRV) of this complex forest landscape and 2. a 
second model (Spectrum) is used to predict the potential future conditions of the landscape 
and for comparisons with the natural range of variability.  As an author who is cited in the Plan 
("White 2011" which is: White, P.S; Collins, B.; and Weins, G.R. 2011), especially in Appendix D, I 
am expressing my concern that the NRV model and Spectrum models are based on different 
assumptions and that, as a result, a comparison between the two models is misleading and 
leads to a plan that anticipates a higher creation of early successional habitat than is 
scientifically justified.  The two models have a critical difference that means they should not be 
used for comparisons that are the basis for forest management actions.   
  
Science tells us that there is an inverse relationship between disturbance magnitude and 
frequency: larger disturbances are rare and small disturbances are frequent.  This scale 
dependence should be the scientific basis for interpreting natural disturbance probabilities 
(probability is the inverse of return interval).  Looking at the literature used in its derivation, the 
NRV model uses a disturbance probability based on all disturbance magnitudes, including gap 
phase dynamics involving the death of one or small groups of trees, a small‐scale disturbance 
that does not create early successional habitat.  Thus, the NRV incorporates a disturbance 
probability that is too high for the purposes of forest planning when the goal of forest planning 
is to create early successional habitat, because not all of the disturbances on which the NRV is 
based create early successional habitat and the ones that do create early successional habitat 
would necessarily have a lower frequency than the frequency based on all disturbance sizes 
(here size is used as the variable representing disturbance magnitude).  In short, gap dynamics 
does not produce early successional habitat, a key benchmark for forest planning, and yet gap 
dynamics dominates the disturbance rate in the NRV model. 
  
In contrast to the NRV model, the Spectrum model specifically focuses on the creation of early 
successional habitat of 0.5 acres or more—the NRV includes no such threshold.  The clear 
danger is that the NRV model is based on a high disturbance frequency that includes all patch 
sizes, including ones below 0.5 acres, but that high frequency is then used to justify the creation 
of patch sizes of 0.5 acres.  While that 0.5 acre threshold is a good one to have, the natural 
disturbances that create such successional change are less frequent and have longer return 
intervals than are used in the NRV model.  The danger comes when we use the NRV return 
intervals to suggest the frequency of creation of early successional communities of 0.5 acre or 
more.  If we do this, we greatly inflate the expectation for the creation of early successional 
habitat.  If used to guide management, the plan will likely decrease the median age of the 
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landscape, as well as the amount of old forest.  There is some uncertainty in this, but the two 
modeling methods appear to be compared in a qualitative way which leaves too much room for 
interpretation. 
  
In summary, the rate of natural disturbance in the NRV model inflates the expectation for 
disturbance creation of early successional habitat on the landscape.  Further, the rates of 
natural disturbance in the Spectrum model are too low to achieve the amount of early 
successional habitat that has been inflated, in part because the NRV model uses natural 
disturbance rates that are too high.  The net result seems to be the potential for harvest to be 
used to fill in the gap between natural and presumed targets for early successional habitat.  My 
concern is that the flawed comparison between the two models will be used to justify higher 
rates of forest harvest because the rates of natural disturbance in the Spectrum model will be 
erroneously judged to be insufficient in the creation of the amount of early successional habitat 
that is used as a benchmark in this plan based on the NRV model.  Apart from this problem, 
future natural disturbance rates may themselves increase with climate change, an expectation 
not covered in the USFS NRV analysis—if rates of natural disturbance increase, there will be less 
need for forest management in terms of the goal of creation of early successional habitat.  
Thus, an increasing rate of natural disturbance may compound the problem of an increasing 
rate of harvest to create a presence of early successional habitat that is too high. 
  
Thanks to the large‐scale logging of the early 1900s (with Chestnut blight and fire suppression 
thrown in), the Southern Appalachians have too much middle‐aged forest and not enough of 
either old growth or young (early successional) forest.  But it is harder to create old growth than 
it is to create young growth.  And, in general, there was once a preponderance of old forest, so 
protecting older forests and setting the right goal for the proportion of early successional forest 
is critical.  
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I. INTRODUCTION 

Different forest types can be characterized by the mortality patterns of their 
canopy trees. This chapter will begin by defining the parameters necessary to 
characterize the pattern of death of dominant individuals (canopy trees) in a commu­
nity, also referred to as that community's "disturbance regime." "Disturbance" is 
defined here as a force that kills at least one canopy tree. The disturbance regimes of 
two particular forest types will then be described. Finally, descriptions of natural 
disturbance regimes will be compared with the results of manipulative studies or 
artificial disturbance regimes. Special attention will be given to the relative impor­
tance of large-scale versus small-scale disturbance. 
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11. COMPONENTS OF A DISTURBANCE REGIME 
FOR FORESTS 

A. Average Disturbance Rates 

James R. Runkle 

The average rate at which trees die can have important consequences for the 
species composition and structure of a forest. High disturbance rates should select 
for fast-growing species that reproduce early and are short-lived (Grime, 1974, 
1977). If disturbance rates are too high, the tree lifeform is no longer viable and 
community dominance switches to shrub or herb lifeforms. Natural disturbance 
rates for forests also have theoretical minimum values set by the maximum age and 
size limits of tree species. As a tree ages and increases in size, its efficiency in 
transporting water, nutrients, and photosynthate usually decreases (Spurr and 
Barnes, 1973; Oldeman, 1978). Its roots must support a proportionally greater 
aboveground biomass (Borchert, 1976), and its photosynthetic tissues must support 
a proportionally greater mass of nonphotosynthetic tissue (Harper, 1977). These 
factors, plus the tendency of the tree to develop a more massive crown, render it 
increasingly susceptible to smaller and more common disturbances. This rela­
tionship between the external environment (frequency of disturbances, e.g., wind 
speeds of a certain magnitude) and the plant itself (the rate at which aging increases 
its susceptibility to disturbances of smaller magnitude) diminishes the usefulness of 
terms such as "allogenic" or "autogenic" in connection with natural disturbances. 

As a result of the above factors, forest disturbance rates seem to be constrained to 
a fairly small range of potential values. As one consequence, forest dominants in 
most parts of the world have a range of life spans of 100-1000 years (Budowski, 
1965; Fowells, 1965; Ashton, 1969). For temperate deciduous forests the normal 
range is even smaller: 300 years is the age often reached by dominants with few 
individuals living more than 500 years (Jones, 1945). 

The average rate of forest disturbance also shows fairly little variation, despite 
wide differences in vegetation and types of disturbance. Northern conifer forests 
affected primarily by fire (Heinselman, 1973; Zackrisson, 1977) and temperate and 
tropical forests affected primarily by the death of scattered individuals (Leigh, 
1975; Abrell and Jackson, 1977; Hartshorn, 1978; Naka, 1982; Runkle, 1982) all 
show average rates of disturbance of= 1 %/year (ranging from =0.5 to =2.0/year 
in large samples). Although these forests are different from each other in many 
ways, they are similar in that most canopy individuals die due to the one mechanism 
studied-fire or wind throw. Disturbance rates for some specific agents of tree 
death (e.g., 0.02-0.16%/year for tropical landslides; Garwood et al., 1979) may be 
lower than = 1 % because many trees die due to factors other than the one studied. 

Disturbance rates of 0.5-2.0%/year give natural return intervals (average time 
between disturbances for a given site) of 50-200 years. These values can be recon­
ciled with 300- to 500-year average tree longevities for the following reasons. First, 
certain trees live longer than average due to their presence in more protected 
locations or to chance deviations from normal weather conditions. Second, many 

I 

J 

1 

2. Disturbance Regimes in Temperate Forests 19 

. important forest dominants often persist for many years under a closed canopy, 
growing very slowly. For instance, using age-size (diameter at breast height, dbh) 
regressions, trees in mesic sites in the Great Smoky Mountains National Park 
averaged about 91 years to reach 25 cm dbh, the approximate minimum size at 
which they reach the canopy (Runkle, 1982). The average time spent by individuals 
in the canopy, again using age-size regressions, was 127 years, in good agreement 
with the natural rotation periods noted above. 

The somewhat surprising conclusion is that different mesic forests probably do 
not show very great differences in their average rates of disturbance. Therefore, 
important differences among the disturbance regimes of different forests are more 
likely to occur in the distribution of tree deaths in time and space and in the severity 
of the disturbance. 

B. Distribution of Disturbance in Space 

Over a broad geographic area, a given level of disturbance can affect either many 
adjacent individuals, creating a few large disturbed patches, or many scattered 
individuals, creating many small disturbed patches. Because patch size affects the 
nature of the vegetation's response to the disturbance, these two alternatives should 
yield different results (see Section II,B,2). 

Before proceeding, one note on terminology is useful. The term "gap" was used 
by Watt (1947) to refer to a site at which a canopy individual had died and at which 
active recruitment of new individuals into the canopy was occurring. The emphasis 
was on relatively small within-community disturbance patches. This emphasis has 
generally been maintained in later usages of the term (see, e.g., Bray, 1956; 
Williamson, 1975; Whitmore, 1978; Ehrenfeld, 1980; Barden, 1981; Runkle, 1981, 
1982; Shugart and West, 1981; Nakashizuka and Numata, 1982a,b). This chapter 
will retain this usage, although clearly a gradient exists between disturbances affect­
ing a single tree and those affecting many square kilometers of forest. 

1. Relation of the Environment to the Size 
of the Disturbed Area 

The physical environment within a small open area surrounded by forest differs 
from that under the canopy or in a large open area. In a small opening, temperatures 
fluctuate more and light and soil moisture are both more abundant than under a closed 
canopy. As the opening size decreases, humidity increases, wind speed decreases, 
and t~mperatures remain more constant (Geiger, 1965). Opening size is frequently 
quantified as the D!H, ratio, where Dis the diameter of the open area and His the 
mean height of the surrounding stand (Geiger, 1965). Several studies (Jackson, 1959 · 
Minckler, 1961; Berry, 1964; Minckler and Woerheide, 1965; Minckler et al., 1973) 
have shown light to increase with increased opening size, reaching a maximum when 
D!H = 2. March and Skeen (1976) found that differences in light between a small 
opening and a closed forest persist throughout the growing season. Minckler et al. 
(1973) found the opening size to determine the number of years the increase in soil 
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moisture persists, although not the size of the initial difference. Tomanek ( 1960) 
found that the shape and orientation of openings, as well as their size, can be 
important in determining their microclimate. 

2. Relation of Species Composition to the Size 
of the Disturbed Area 

Many forestry studies and general reviews state that the selective cutting of 
individual trees will favor shade-tolerant species such as American beech (Fagus 
grandifolia), eastern hemlock (Tsuga canadensis), and sugar maple (Acer sac­
charum) (see; e.g., U.S. Forest Service, 1973; McCauley and Trimble, 1975; Leak 
and Filip, 1977; Tubbs, 1977). However, openings as small as 400 m2 have been 
found to be sufficient for tuliptree (Liriodendron tulipifera) and yellow birch (Be­
tula alleghaniensis) to maintain themselves in a forest (Merz and Boyce, 1958; 
Tubbs, 1969; Trimble, 1970; Schlesinger, 1976; Beck and Della-Bianca, 1981). 
Tryon and Trimble (1969) found a 1000-m2 opening sufficient to regenerate several 
intolerant species, with relatively few adverse affects of border trees on the growth 
of saplings near the edge of the opening. Runkle (1982, 1984) found significant 
differences in the response of potential canopy species to differences in gap size for 
naturally formed gaps :51000 m2 and generally :5400 m2 . Williamson (1975) found 
evidence that gaps 50-250 m2 were sufficient to regenerate tuliptree and white ash 
(Fraxinus americana). 

C. Distribution of Disturbance in Time 

A given average annual disturbance rate can be achieved by a low level of 
disturbance occurring in most years or by occasional years of very high disturbance 
followed by many years of few or no disturbances. Forests at either extreme are 
known. On a local level, differences in the periodicity of disturbance often parallel 
differences in the spatial distribution of disturbance. If most tree mortality is con­
centrated in a few years, then probably much tree mortality is concentrated in large 
openings. Therefore, species composition at sites where disturbance is concentrated 
in time should resemble species composition at sites where disturbance is concen­
trated in space. The temporal distribution of disturbance is more important on a 
landscape level than on a local level because it determines the synchrony of the 
regeneration processes occurring over a broad area. The level of synchrony of 
regrowth is important because of the close relationship between tree population 
dynamics and ecosystem changes in biomass and production (Peet and Christensen, 
1980; Peet, 1981). 

D. Severity of Disturbance 

In addition to varying in temporal and spatial distributions, disturbances can vary 
in their severity. "Severity" measures the degree to which the predisturbance 
vegetation has been damaged and ecosystem properties have been disrupted. It is 
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equivalent to the term "magnitude" used by White (1979). The vegetation of a site 
will develop more slowly after a severe disturbance than after a mild disturbance. 
The size and severity of a disturbance are two different properties. It is possible to 
have a small, severe disturbance or a large, mild one. 

Several compilations of species regeneration strategies have been made (e.g., 
Bormann and Likens, 1979; Oliver, 1981; Canham and Marks, Chapter 11, this 
volume). In general, individuals growing after disturbance are present at the time of 
disturbance as suppressed seedlings and saplings, as seeds buried in the soil, or as 
seeds newly dispersed into the area. The severity of disturbance determines which 
of these strategies is most likely to succeed. A mild disturbance, e.g., windthrow of 
just the canopy trees, probably favors the suppressed sapling strategy. A more 
severe disturbance may eliminate suppressed saplings but leave the soil intact and 
favor species such as pin cherry (Prunus pensylvanica), which are well represented 
in the seed pool (Marks, 1974). A disturbance that is both very severe, e.g., long­
term agriculture (eliminating saplings and the seed pool) and is conducted over a 
large area (greatly diminishing the potential seed rain) can result in a very protracted 
recovery time. 

Some types of disturbances can enhance the success of certain regeneration 
strategies through the creation of special microhabitats. Uprooting of trees creates 
pits and mounds that differ in several properties from soils that have not been 
overturned (Lyford and MacLean, 1966; Armson and Fessenden, 1973; Stone, 
1975). In particular, pits have more litter and standing water and mounds have less 
than do other soils. Some species differ in the part of the pit and mound surface on 
which they grow (Hutnik, 1952). Decomposing logs also provide a specialized 
habitat on which some species, such as yellow birch and eastern hemlock, re­
produce (Powells, 1965). Other examples in which the type of disturbance deter­
mines the pattern of species replacement are given by Grubb (1977). 

The severity of disturbance can also be measured as the effect on ecosystem 
functioning. The primary influence is on soil properties and long-term nutrient 
dynamics. A severe disturbance results in substantial erosion and nutrient losses, 
which may take decades for the ecosystem to replace (Bormann and Likens, 1979). 
For example, low-intensity fires may have no long-term effect on ecosystem proper­
ties, but intense fires can volatilize much nitrogen, cause severe erosion, and greatly 
diminish future productivity at the site (Wells et al., 1979). 

E. Rates of Recovery from Disturbance 

The rate at which a community recovers from disturbance depends upon the 
characteristics of the disturbance discussed above. For small and mild disturbances, 
recovery is determined primarily by the rates at which bordering canopy trees 
expand into the opened area and seedlings and saplings grow into the canopy. For 
larger and more severe disturbances, a more varied and elaborate process of vegeta­
tion development occurs. 

In general, the latter process has been studied as ecological succession, while the 
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former has been considered as characterizing gap dynamics. The division between 
the two processes is arbitrary, with ''succession'' being used primarily when whole 
communities change and "gap dynamics" when the disturbances occur within a 
single community. "Community" here refers to a site of sufficient size to be 
studied by itself. Dynamics within a gap caused by a single treefall are usually 
studied in relation to the surrounding forest, whereas recovery of a large area in 
which trees were blown down by a large storm or burned in a fire is often studied 
without mention of the surrounding areas. 

This section will concentrate on the recovery processes most important in gap 
dynamics, as defined above, that is, lateral growth of canopy trees bordering the 
gap and height growth of seedlings and saplings within the gap. 

1. Lateral Extension Growth 

Several studies differing in location, species, and technique have measured rea­
sonably similar rates of branch growth by trees bordering openings (Trimble and 
Tryon, 1966; Phares and Williams, 1971; Erdmann et al., 1975; Hibbs, 1982; 
Runkle, 1982). Average rates generally range from 4 to 14 cm/year. Some trees 
expand at rates of up to 20 to 26 cm/year. The impact of these branch growth rates 
on gap regeneration depends upon the rate of sapling height growth and the size of 
the gap. Smaller gaps have a large ratio of edge to interior. Therefore, lateral 
extension growth should be proportionally more important in small gaps than in big 
ones. 

2. Sapling Height Growth 

The rate at which a gap closes due to the height growth of saplings depends on 
both the rate of height growth of saplings and the heights of the saplings at the time 
the gap was formed. 

Many species from different areas in the eastern deciduous forest show average 
growth rates of 0.5-1.0 m/year following cutting or in naturally created (usually 
large) openings (e.g., Kramer, 1943; Downs, 1946; Kozlowski and Ward, 1957; 
Tryon and Trimble, 1969; Marks, 1975). Minckler et al. (1973) found species 
height growth to range from 9 to 73 cm/year near the centers of gaps of different 
sizes (less than or equal to two times the height of surrounding trees). Hibbs (1982) 
measured sapling height growth (the average of the three largest stems) in a 
hemlock-hardwood stand in Massachusetts. In small gaps (::55-m radius), saplings 
of different species grew 10-50 cm/year; in open field conditions, species grew 25-
50 cm/year. Hibbs (1982) related the rates of sapling growth to the rates of canopy 
branch growth calculated for the same woods and concluded that few or no tree 
seedlings will reach the canopy in openings with a radius of <5 m. Some seedlings 
may reach the canopy in larger gaps because of the increased time until canopy 
closure occurs via branch growth. 

Small gaps may still close primarily due to sapling height growth if sufficiently 
large, suppressed saplings are present in the gap when it is formed. Good descrip­
tions of the height distribution of saplings in gaps immediately after formation are 
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not available. However, many forests contain large numbers of suppressed saplings. 
If the disturbance is mild, then one of these saplings may grow to become the next 
canopy tree in less time than it would take for a new seedling to reach the canopy, 
especially if taller individuals grow faster than small ones, as at least occasionally 
occurs (Laufersweiler, 1955; Burton et al., 1969; Tubbs, 1977). 

To include the effects of both initial sapling size distribution and growth rates, 
Runkle (1982) compared the rate at which the total gap area disappeared for small 
gaps (average, 100 m2

) with the rate expected if branch growth by canopy trees 
were the only mechanism of gap closure. After the fifth year, height growth was the 
primary mechanism of gap closure. Even small gaps can result in successful tree 
regeneration if they include a large, formerly suppressed individual. 

F. Importance of Multiple-Gap Episodes 

One last component of a forest disturbance regime is the extent to which a tree 
may be affected by two or more different gaps in the course of its growth into the 
canopy. Such multiple gap effects should be more common after mild disturbances 
than after severe ones, which might kill the regenerating individual. Such multiple 
episodes are also more important when disturbances are small and scattered rather 
than clustered. Small, scattered disturbances have the greatest ratio of edge (areas 
affected but not injured) to internal area. 

Such multiple gap episodes may be fairly common. Individuals of several spe­
cies, notably hemlock, often show multiple release and suppression of ring widths, 
implying several episodes of gap formation and closure (Henry and Swan, 1974; 
Oliver and Stephens, 1977). Also, if, as mentioned earlier, average tree mortality 
rates are approximately 1 %/year, repeated disturbances should' be fairly common. 
For example, 36 gaps examined in Hueston Woods State Park, Ohio (Runkle, 1981, 
1982) had 257 border trees, or 7 .1 border trees per gap. Given those values 
(1%/year, mortality; 7.1 border trees per gap), about half of the gaps should be 
affected by a new disturbance (death of at least one border tree) within 10 years of 
initial gap formation. The Hueston Woods gaps were revisited 4 years after their 
original census (Runkle, 1984); 11 border trees had died or become moribund 
during that time, a value close to the 10 predicted from average rates of disturbance. 
Therefore, for this forest, return rates of disturbance may be common and generated 
primarily by deaths not influenced by the proximity of a previous tree death. In 
other forests, e.g., high-elevation forests of balsam fir (Abies balsamea) (Sprugel 
and Bormann, 1981), repeated disturbances are even more common because the 
environment next to a disturbed area is more severe than elsewhere, and so new tree 
deaths occur primarily among border trees. 

That such multiple-gap episodes are common for at least some forest types may 
be very important for forest regeneration and species evolution. Species may be able 
to reach the canopy fairly often by using a series of small gaps rather than a single 
large one. 

Species specializing in this mode of reproduction should be able to take advan-
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tage of temporary openings in the canopy and then should suffer only slightly after 
the canopy closes, thereby increasing the chance that they will still be able to 
respond while awaiting a new gap in the vicinity. High rates of multiple gap 
occurrence can also imply that individuals of tolerant species will usually be ex­
posed to one or more gaps at some stage before reaching the canopy. 

The question of whether understory-tolerant species can occasionally reach the 
canopy without benefiting from gaps is not resolved. To my knowledge, no species 
under a closed canopy has been shown to have a steady increase in height to reach 
canopy status. Several lines of evidence suggest that this phenomenon will rarely if 
ever occur. Seedlings and saplings in complete shade grow very slowly. For exam­
ple, Morey (1936) found that on average it took beech 12 years and hemlock 29 
years to reach a height of 1.2 m. Sugar maple and beech seedlings in Ontario grew 
only 2-4 cm/year both under shaded conditions and in a 200-m2 gap (Cypher and 
Boucher, 1982). In small gaps (10-50 m2), Hibbs (1982) found hemlock to grow 
only 10-20 cm/year. Presumably growth under a closed canopy would be even 
less. As a result of these very slow growth rates, these species would take 2:200-
300 years to reach the canopy without occasional spurts of faster growth. This time 
interval is at the outer limit of the lifespan for most of these species (Powells, 1965). 
Similar conclusions can be reached for diameter growth. Many tolerant trees show 
little or no diameter growth under shaded conditions. For example, one study in 
Pennsylvania found a 9-cm dbh beech missing rings for 46 of the previous 70 years 
and a hemlock missing rings for 39 of the previous 70 years (Turberville and 
Hough, 1939). Given the rates of disturbance that occur in these forests, however, 
the probability that a gap will affect one spot at least once within a 100- to 300-year 
period is extremely high. 

Ill. NATURAL DISTURBANCE REGIMES FOR SPECIFIC 
TEMPERATE FORESTS 

Workers in the eastern deciduous forest of North America have had several 
advantages in the determination of natural disturbance regimes. Although the ma­
jority of the original forest has been logged or severely disturbed, several remnants 
do remain on which the formerly widespread processes of forest regeneration can be 
studied. Historical records of other primeval forests and natural disturbances exist. 
Some of these historical records are remarkably quantitative, such as those of the 
General Land Office Survey (Bourdo, 1956). Also, North American plant ecolo­
gists have long been interested in the processes of forest disturbance and succession, 
and so much information is available in the literature. 

This section will describe the disturbance regime associated with two different 
forest types and locations. The cove forests of the southern Appalachians are af­
fected almost entirely by small-scale, mild disturbances. The forests of the Alle­
gheny Plateau, in Pennsylvania, are affected by both small-scale and large-scale, 
usually mild, disturbances. The description of the Allegheny forests will also in-
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elude the distribution of disturbances over the landscape, including the effect of 
topographic position on both disturbance regime and vegetation. 

A third type of disturbance regime exists in the white pine (Pinus strobus)­
northern hardwoods section of northern Minnesota and adjacent Canada. For these 
forests, fire is the primary source of large-scale forest disturbance (Frissell, 1973; 
Heinselman, 1973) and has been important for 10,000 years (Swain, 1973). Hein­
selman (1973) found average rates of burning of =l %/year before widespread fire 
suppression was adopted. Disturbance was clumped in time and space, with most of 
the area burned in one of only a few major fire years. All present stands within the 
415,782-ha Boundary Waters Canoe Area owe their origin to fire. Therefore, small­
scale disturbances seem to be relatively unimportant. Because this disturbance 
regime has been adequately summarized elsewhere (Heinselman, 1973, 198la), it 
will not be discussed further here. 

A. Cove Forests of the Southern Appalachians 

Cove forests occur in sheltered areas near creeks at middle elevations throughout 
much of the southern Appalachian mountains (Braun, 1950; Whittaker, 1956; Gold­
en, 1981). They are dominated by differing combinations of mesophytic tree spe­
cies, particularly sugar maple, yellow buckeye (Aesculus octandra), yellow birch, 
American beech, silverbell (Halesia carolina), white basswood (Tilia hetero­
phylla), and eastern hemlock. 

The disturbance regime for the cove forests is determined by their regional and 
local topographic positions. Fire occurrence rates on a county basis are very low to 
moderate for most of the mountainous counties of eastern Tennessee and western 
North Carolina, in contrast to higher rates nearer the coast (Nelson and Zillgitt, 
1969). Within the mountains, fires are uncommon, occurring primarily on south­
facing slopes near ridge tops, especially on lower ridges (Barden and Woods, 1976; 
Harmon, 1982). North-facing lower slopes and sheltered ravines have the lowest 
incidence of fire (Harmon, 1982). 

Wind-related disturbance tends to be dominated by small-scale events. Glaze 
storms are more common than large-scale, damaging tropical storms (Nelson and 
Zillgitt, 1969). Tornadoes are not as common or severe as they are in most of the 
rest of the eastern deciduous forest (Fujita, 1976). Occasional tornadoes do occur, 
however. 

Human disturbance of most sites once dominated by mixed mesophytic species 
has been extensive. Therefore, most work on the long-term dynamics of mixed 
mesophytic forests has been done in one of the remaining old-growth remnants, 
either the Great Smoky Mountains National Park (GSMNP) of Tennessee and North 
Carolina or unlogged coves in one of the nearby national forests. These areas were 
protected from extensive logging by their regional inaccessibility until about 1900 
and by the formation of the GSMNP in 1940. Between 1900 and 1940, however, 
virgin timber was removed by commercial loggers from most of the present-day 
park. Also, substantial areas of the GSMNP had been cleared and selectively cut by 
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local people (Frome, 1966). Despite these human influences, enough undisturbed 
forest remains at middle and high elevations to allow a meaningful characterization 
of the natural disturbance regime. 

The exact locations of the sites to be discussed below were further constrained by 
two additional factors. Most sampling was done far enough away from streams or 
near small enough streams so that Rhododendron maximum was nearly or entirely 
absent. The presence of a dense shrub layer of rhododendron influences regenera­
tion by greatly diminishing the success of an advance sapling regeneration strategy. 
As a consequence, cove forests with rhododendron have more red maple (Acer 
rubrum) and more hemlock and Betula spp., which regenerate on fallen logs, and 
less sugar maple, yellow buckeye, beech, silverbell, and basswood, all of which 
depend on advance sapling growth than do cove forests without abundant rhodo­
dendron (Oosting and Bourdeau, 1955; Barden, 1979, 1980; Lorimer, 1980). The 
second local restriction in sampling was to avoid slope communities in which 
American chestnut (Castanea dentata) had been important before its demise 
(Woods and Shanks, 1959). 

The disturbance regimes of the cove forests are thus influenced by their regional 
and local positions. Deaths of canopy trees occur primarily as scattered small-scale 
disturbances affecting only one or a few trees at a time in any one location. Likely 
causes of tree mortality are glaze storms, lightning strikes, or occasional very high 
winds. Disturbances are not very severe. Surrounding vegetation diminishes the 
loss of nutrients from the site, so that long-term ecosystem functioning should not 
be harmed. Many saplings and other advance regeneration are present, so vegeta­
tion recovery should proceed rapidly. 

The following data on the disturbance regime parameters for cove forests are 
summarized primarily from Runkle (1982), unless otherwise stated. 

Overall, in t~e cove forests, 0.5-2.0% of the land surface area in individual sites 
was converted from forest to new treefall gaps per year. The average for all sites 
studied was 1.2-1.3%/year, in:agreement with figures from other forest types, as 
discussed above. Romme and Martin (1982) found lower disturbance rates (0.25-
1.0%/year, depending on the method of calculation) for an old-growth mixed 
mesophytic forest in Kentucky. They did not include very small gaps created by 
parts of still living canopy trees, so the two results are not strictly comparable. 

Gap areas followed a lognormal distribution, with many small and a few large 
gaps. The average size of a canopy opening was ~ 31 m2 if the very small gaps 
caused by the fall of large branches or small canopy trees were included. Canopy 
opening sizes ranged up to 1490 m2 , with = 1 % of the total land area in gaps of 
>400 m2 . Most gaps were created by the death of single trees, but multiple treefalls 
accounted for most of the larger gaps. Similar values for gap size in these forests are 
given in Barden (1981). Similar values for gap size were also found in a climax 
stand of Japanese beech (Fagus crenata) and other mixed mesophytic species in 
Japan (Nakashizuka and Numata, 1982a,b). Because the gaps were fairly small, 
with diameter/canopy height ratios <1, the difference in environmental conditions 
between the gap and the forest understory is smaller than for a forest dominated by 
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large-scale disturbances. However, small gaps have greater edge/area ratios than do 
larger openings. Therefore, cove forests should contain very large fractions of land 
area partly affected by disturbance. 

Yearly fluctuations in the rate at which gaps are formed occur but are minor. For 
example, for 10 different sites in the southern Appalachians and for 15 years per 
site, the maximum fraction of land area per year in gaps was only 7.4%. Every year, 
several storms in the general area down enough trees to cause notable economic 
damage (Environmental Data Service, 1975). The rugged topography results in 
different areas having different peak years of disturbance, with no sign of regional 
synchrony in gap formation. 

A disturbance regime characterized by many small gaps with a large ratio of edge 
to area might be expected to show high rates of repeat disturbance. New gaps should 
often form close enough to old gaps to maintain the changed environmental condi­
tions associated with gaps and to slow the processes of gap closure. In one study 
designed to test this hypothesis (Runkle, unpublished data), high rates of repeat 
disturbance were found. For 273 gaps revisited 6-7 years after originally being 
sampled, one or more canopy trees surrounding the gap had died or been severely 
injured in 114 gaps, a former large stump from the tree creating the gap had fallen in 
62 gaps, and new gaps were created near but not immediately adjacent to the 
original gap 35 times. In only 112 gaps did none of these new disturbances occur. 
Canopy trees surrounding gaps died at about the same rate as canopy trees in 
general. Multiplying the number of original surrounding canopy trees by a 1 %/year 
disturbance rate by 6 or 7 years gives a predicted number of deaths of 151 trees 
versus 164 deaths or severe injuries actually recorded. For these forests, therefore, 
repeat disturbances are common and are a property of the size and age distributions 
of gaps. The evolutionarily important consequence of this result is that tree species 
should be favored whose saplings are able to alternate between periods of moderate 
to rapid growth while in gaps and periods of slow growth during the times between 
gaps. 

Gaps close both by the branch extension growth of trees surrounding the gap and 
by the height growth of saplings in the gap. For these small gaps, both processes are 
important in gap closure. Small gaps close primarily by lateral extension growth, 
except where large, previously suppressed saplings are present. Large gaps close 
primarily by sapling height growth. 

Species responses to gap size form a gradient. At one extreme are tolerant 
species, whose life cycle usually includes a lengthy suppressed sapling stage. These 
species, e.g., sugar maple, yellow buckeye, beech, and hemlock, are adapted to 
alternating periods of growth and suppression, and therefore seem especially able to 
benefit from small but repeated disturbances. They can also grow well in some 
larger gaps. At the other extreme are intolerant species, e.g., tuliptree, which can 
grow very rapidly in large gaps but cannot grow in small gaps and cannot withstand 
suppression. These species are therefore restricted to gaps large enough to preclude 
closure by lateral extension growth or by previously suppressed saplings. 

Given these species differences, are processes presently occurring in the range of 
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gap sizes studied sufficient to account for the canopy composition of the stands 
studied? Is there evidence that episodic large-scale disturbance events need to be 
involved to generate the species composition present? Runkle (1981) and Barden 
(1981) both found very good matches between the species composition of saplings 
in gaps and the species composition of the canopy in several different cove forests. 
Therefore, small-scale disturbance does seem adequate to perpetuate these forests. 
The distribution of gap sizes results in forests dominated by tolerant species, with 
intolerants persisting at low densities. 

This analysis suggests that the relative abundance of tuliptree may be a good 
indicator of the disturbance regime present in a stand. Its importance should be 
related to the frequency of gaps >400 m2 or so. Support for this suggestion comes 
from the fact that of the sites studied by Runkle (1981), Joyce Kilmer had both the 
largest gaps and the highest importance of tuliptree. Lorimer (1980), in a more 
intensive study of Joyce Kilmer, found average rates of disturbance (3.8-14.0% of 
total land area/ decade) similar to those of other cove forests but concluded that 
tuliptree originated primarily after occasional large windthrows. The widespread 
distribution of tuliptree in climax forests of the Piedmont (Skeen et al., 1980) 
implies that such intermediate-size disturbances (say, 400 m2 to 1 ha) are fairly 
common there. The virtual absence of tuliptree in most cove forests studied in the 
GSMNP implies that disturbances >400 m2 are relatively rare there. 

B. Forests of the Allegheny Plateau, Pennsylvania 

The forests of the Allegheny Plateau in northwestern Pennsylvania differ from the 
cove forests of the southern Appalachians in their disturbance regime. The Alle­
gheny forests are affected more often by large-scale disturbances. However, small­
scale disturbances also occur and are important. Thus, the Allegheny forests repre­
sent a disturbance regime intermediate between the cove forests and forests whose 
dynamics are dominated almost completely by occasional large disturbances, such 
as the pine-dominated forests of northern Minnesota. Also, the literature on the 
Allegheny forests relates more clearly how topographic position and soil structure 
influence the disturbance regime and the vegetation. 

The Allegheny Plateau contains broad, level uplands interspersed with narrow 
river valleys (Hough and Forbes, 1943). The uplands are 600-750 m above sea 
level south of the glacial border and held up by the hard sandstones of the Pottsville 
and Pocono series. The valleys are V-shaped, narrow, and winding, with a relief of 
2::: 120-240 m. Slopes are usually steep and rocky. A mantle of surficial materials of 
varying thickness completely covers the bedrock of almost the whole region, be­
coming generally thicker on lower slopes (Goodlett, 1954). 

Differences in soils and topography are reflected by differences in vegetation. Of 
several types of presettlement forests that occurred in this area, two will be exam­
ined here. Stands dominated by white pine occurred on sandy river flats and terraces 
and on lower slopes where the soil was loose and sandy, particularly on south­
facing slopes (Hough, 1936; Hough and Forbes, 1943; Marquis, 1975b). American 
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chestnut, red maple, northern red oak (Quercus rubra), and white oak (Q. alba) 
were confined mainly to these stands. A second major vegetation type was domi­
nated by eastern hemlock and American beech. This vegetation type was the most 
widespread climax type, occupying most north-facing slopes and poorly drained 
upland sites (Hough, 1936; Hough and Forbes, 1943; Marquis, 1975b; Bjorkbom 
and Larson, 1977). Common associates of hemlock and beech in these stands were 
sugar maple, black cherry (Prunus serotina), and yellow birch. 

These two different vegetation types were characterized by substantially different 
disturbance regimes, which interacted with the soils and topographic positions to 
determine the vegetation. White pine was associated with disturbances such as fires 
and windthrows large enough to allow light to reach the forest floor and severe 
enough to expose mineral soil. Fire frequency in the region is greater than in the 
Appalachian mountains, although less than in the forests of northern Minnesota 
(Bormann and Likens, 1979). In sites near Heart's Content, Lutz (1930b) found fire 
scars on 86 trees, accounting for 41 different years in the interval 1727-1927. Five 
fire years were noted on six or more trees each. Such fires are thought to have given 
rise to white pine stands in Heart's Content and Cook Forest, two of the only extant 
pine stands in the region (Lutz, 1930b; Hough and Forbes, 1943). In other places, 
white pine originated primarily after windthrows uprooted trees and exposed miner­
al soil on treefall mounds (Goodlett, 1954). Large white pine stumps are still 
abundant on treefall mounds in various stages of settling (Goodlett, 1954). This 
mechanism of establishment also helps explain the existence of white pine in several 
areas as scattered individuals rather than as a pure stand originating after one large­
scale disturbance (Lutz and McComb, 1935; Goodlett, 1954). 

The disturbance regime of the moister uplands varied considerably from that of 
the pine-dominated stands. Fires were rare or absent due to the moist forest floor 
and lack of inflammable undergrowth (Lutz, 1930a; Hough, 1936; Goodlett, 1954; 
Bjorkbom and Larson, 1977). Even at Heart's Content, the section without pines, 
which was cooler and moister than the section with pines, contained no evidence of 
fires (Lutz, 1930b). Occasional large-scale windthrows do occur (Hough, 1936; 
Goodlett, 1954). For instance, large storms in 1808 and 1870 uprooted trees in areas 
many hectares in extent in the Tionesta tracts (Bjorkbom and Larson, 1977). Areas 
affected by such large-scale disturbances regenerate into stands dominated by spe­
cies with intermediate tolerance and long-lasting dormant seeds, such as red maple, 
black cherry, black birch (Betula lenta), and yellow birch. Surviving saplings of 
hemlock, beech, and sugar maple may also be present. 

Despite the existence of these large-scale disturbances, "a widespread blow­
down during a single intense storm is probably less common than the loss of a single 
tree here and there throughout the stand over a long period" (Hough 1936, p. 19). 
Many of the major sources of regional disturbances affect trees singly or in small 
clumps. Prolonged periodic droughts occur and result in heavy mortality of shallow­
rooted trees species such as hemlock and yellow birch (Hough and Forbes, 1943; 
Bjorkbom and Larson, 1977). However, the effects of such droughts might be 
expected to be restricted to scattered individuals that are already weakened or 



30 James R. Runkle 

located on unfavorable microsites. Similarly, ice or glaze storms occur but cause 
loss primarily of branches or scattered trees, particularly because the dominant 
species are fairly resistant to ice damage (Bjorkbom and Larson, 1977). 

The regime of small-scale disturbances or gaps presently occurring in protected 
old-growth hemlock-beech stands is very similar to the one described earlier for the 
southern Appalachian cove forests (Runkle, 1981, 1982). Gaps were smaller on 
average than in the cove forests and rates of disturbance were only 0.5% of land 
surface area per year, near the low end for eastern forests although close to measure­
ments from some parts of the southern Appalachians (Runkle, 1982). This low rate 
of disturbance is perhaps related to the more complete dominance in the Tionesta 
sites of two of the longest-lived species, beech and hemlock. Also, occasional 
cutting or large-scale disturbances may have decreased the number of old trees 
likely to form gaps. Beech dominated the gap regeneration for all gap sizes, but 
there was some tendency for hemlock to reach its maximum abundance in small 
gaps and sugar maple to reach its maximum abundance in intermediate-sized gaps. 
Overall, the species composition of saplings in gaps was very similar to the species 
composition of the canopy (Runkle, 1981). Therefore, a disturbance regime charac­
terized by small-scale disturbances seems sufficient to maintain the beech-hemlock 
forests. 

The effect of non-Indian settlement on the area was to disrupt the natural distur­
bance regime, with major direct and indirect consequences for the vegetation. These 
disruptions were not uniform, but affected some areas and some species much more 
than others. 

The white pine-dominated areas were the most severely affected. White pine was 
the most prized timber species and was eliminated from the canopy almost com­
pletely by 1900 (Goodlett, 1954; Marquis, 1975b). Extensive fires from the logging 
slash eliminated the seedling pines (Marquis, 1975b). As a result, white pine is 
virtually absent from the forests today and is unlikely to return in the foreseeable 
future. A second important species, American chestnut, has been almost completely 
eliminated due to an introduced disease. As a result of these two species elimina­
tions, the drier sites today are dominated by various species of oak (Goodlett, 
1954). 

The effects of human settlement on the upland forests have been less striking and 
more indirect, but still important. Hemlock remains important but less so than in the 
primeval forests, due partly to extensive logging for its tannin-rich bark. Hard­
woods have increased in relative density due to their ability to sprout or survive as 
buried seeds following logging and fires (Marquis, 1975b). A large deer herd has 
become established due both to increased protection from hunting and to abundant 
forest growth following cutting, resulting in much available browse (Marquis, 
1975b). Deer populations are now high enough to impede the growth of seedlings 
and saplings following natural or human-caused disturbances (Hough, 1965; Jor­
dan, 1967; Marquis, 1974, 1981; Bjorkbom and Larson, 1977; Marquis and Bren­
neman, 1981). The net impact of deer browsing has been to favor beech at the 
expense of hemlock and other hardwoods. Because beech is one of the dominant 
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species, the effect on the vegetation overall may be small. However, the elimination 
of many small hemlock stems is a concern and may result in sharp decreases in 
hemlock density in the future. On the other hand, hemlock regeneration in much of 
the region occurs irregularly, so the species may be able to survive a prolonged 
period of very little regeneration (Hough and Forbes, 1943). 

Another change in disturbance regime affected by human use has been the elim­
ination of large stems and therefore a decrease in the rate of gap formation. Forests 
characterized by small-scale disturbances have a sizeable fraction of their total area 
in or near gaps. Repeat disturbances are common. Therefore, saplings of many 
species are able to become established and be ready to respond to new openings. A 
second growth stand does not possess as many opportunities for saplings to become 
established. Unfortunately, especially given high deer-browsing pressure, the suc­
cess of all cutting methods in establishing a favorable new stand requires that an 
abundance of seedlings already be established beneath the canopy of the existing 
overstory (Marquis and Brenneman, 1981). The most effective response of foresters 
is to mimic the primeval disturbance regime through shelterwood cutting, in which 
the canopy is removed in stages, gradually increasing light to the understory and 
increasing the number of saplings available to grow when the last of the old canopy 
is removed (Marquis and Brenneman, 1981). 

In summary, the forest composition of the Allegheny Plateau is determined by the 
interaction of the natural disturbance regime, topography, and soils. South-facing 
slopes and sandy soils are affected by fires and blowdowns that uproot trees, both of 
which disturbances favor white pine and associated relatively shade-intolerant spe­
cies. Upland moist sites are affected primarily by small-scale disturbances that favor 
shade-tolerant species. Large-scale blowdowns on these sites favor species of inter­
mediate shade tolerance. Human influences on the area have disrupted the natural 
disturbance regimes, producing several changes in the species composition of the 
area. 

IV. ARTIFICIAL DISTURBANCE REGIMES 

In the preceding section, forest type and disturbance regime were found to be 
somewhat correlated. The causal relationship is not clear. Do the species otherwise 
adapted to an area (due to soils, climate, etc.) determine the disturbance regime, or 
does the potential disturbance regime in an area determine the vegetation? Both 
factors may interact simultaneously and reciprocally, so that simple causation is 
impossible to detect. To identify the chain of causation, it would be useful to 
conduct field studies, varying the disturbance regime to determine whether the 
pattern of disturbance by itself can affect species composition and the forest as a 
whole. Fortunately, such studies have been done many times at many different 
locations by foresters concerned with maximizing the harvest while selecting for a 
certain species composition in the new growth following disturbance. In the forestry 
literature, artificial disturbance regimes are referred to as "silvicultural systems." 



32 James R. Runkle 

Many such systems have been proposed and tested for particular locations and 
particular species (see, e.g., Smith, 1962; U.S. Forest Service, 1973, 1978; Tubbs, 
1977). Two examples follow. 

Trimble ( 1965) compared the effects of two different cutting regimes on cove 
hardwood forests in West Virginia. Uncontrolled clear-cutting on good sites had 
produced stands that included a high proportion of shade-intolerant species. 
Tuliptree, northern red oak, and black cherry made up more than half of the stems in 
the overstory. In contrast, Trimble (1965) used selection cuttings on 40- to 50-year­
old stands to harvest individual trees. The trees removed were either large and 
salable or of poor qu~lity (culls). The result of this cutting regime after 10-15 years 
was to favor sugar maple, which eventually seemed likely to make up over half of 
the stand. American beech would also greatly increase, except that it is heavily 
culled by foresters. The three relatively intolerant species listed above would shrink 
in importance to s20% of the future stand. 

Leak and Filip (1977) obtained similar results from a stand of northern hard­
woods in New Hampshire subjected to group selection. Groups of trees were re­
moved, leaving openings averaging about 2000 m2 . This disturbance regime was 
sufficient to allow intermediate and intolerant species to maintain their relative 
importance in the stand at 25-35%. In contrast, under single-tree selection cuts, 
tolerant species came to represent 92% of canopy individuals. 

One of the general conclusions of these and similar studies is that to reproduce the 
original species composition of the northern hardwood forest region, it is necessary 
to use a mixture of selection cuts (of one or a few trees at a time) and larger patch 
cuts or clearcuts. Selection cuts favor tolerant species such as American beech, 
sugar maple, and eastern hemlock. Larger cuts favor relatively intolerant species 
such as yellow birch and tuliptree. This mixture of gap sizes is precisely the one that 
characterized much of the primeval forest. Another useful silvicultural system for 
this forest type is the shelterwood system, in which scattered trees remain after the 
first cut and are removed only when the sapling layer is established. The scattered 
trees help shade and protect the young saplings. This system seems similar to 
damage by mildly severe natural windstorms or to glaze storms in which scattered 
trees are left standing. 

The responses of individual species to different silvicultural systems can also be 
used to estimate the natural disturbance regime of forests originally dominated by 
those species. For instance, because beech and sugar maple are favored by selection 
cutting, it seems reasonable to hypothesize that the beech-maple forest region 
(Braun, 1950) was characterized by a prevalence of small-scale gap disturbance. 
Also, because beech is very susceptible to damage by fire (Powells, 1965), the 
small-scale disturbances most common to this forest region must have been due to 
wind or glaze storms. 

V. SUMMARY 

Temperate zone forests such as those discussed here differ in species composition 
and structure. However, some broad similarities in their disturbance regimes exist. 
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Usually, these forests are affected by both large-scale and small-scale disturbance, 
with the relative importance and spatial distributions of each having great conse­
quences for the regional vegetation (Whittaker and Levin, 1977; Pickett, 1980). The 
interplay of disturbances of different sizes is probably more important than the 
existence of a single intermediate type of disturbance (to oversimplify Connell, 
1978) in determining species diversity and other community properties. Some forest 
types fit the generalization of Hom (198la) and Oliver (1981) that large-scale 
(clumped in time and space and often severe) disturbances occur frequently enough 
so that most canopy individuals originate following such disturbances. However, 
small-scale gap disturbance is of primary importance for many areas and forest 
types. Most forests probably follow the pattern of cyclic development (succession) 
and steady state (climax) described by Loucks (1970), with great variations in the 
time and number of canopy tree generations between cycles, ranging from decades 
to millennia. 

Further study is needed to clarify several aspects of the disturbance regimes of 
temperate zone forests. The primeval and therefore evolutionarily important distur­
bance regimes for many forest types need to be described in more detail. In North 
America, oak-dominated forests in particular require more study to determine the 
relative importance of fire, large- or small-scale windthrows, insect defoliation, and 
other factors. The effects of disturbance regimes greatly modified by human activity 
also need to be documented. The disturbance regimes associated with particular 
successional stages need to be clarified to determine at which successional stage a 
treefall provides sufficient resources for a sapling to reach the canopy instead of 
allowing solely for the crown expansion of its neighbors. It is also important to 
know the tolerance of different species of plants and animals to deviations in their 
primeval disturbance regimes so as to manage best their continued existence. 

In summary, the concept of a disturbance regime has proved a useful way to 
summarize much information on the natural dynamics and regeneration of temper­
ate zone forests. It also lends itself well to the continued development of a manage­
ment theory for those forests. 
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Disturbance Probabilities for transition to young forest

Ecozone Initial condition Total probability of age reset NRV midpoint initial condition by age class disturbance probability x % of acres to which it applies (CxD) Sum for each ecozone Overall return interval for reset event

SF early 0.001 0.155 0.000155 0.004555 219.5389682

late closed 0.007 0.1 0.0007

late open 0.001 0.065 0.000065

old closed 0.007 0.405 0.002835

old open 0.001 0.14 0.00014

mid closed 0.006 0.105 0.00063

mid open 0.001 0.03 0.00003

HERO early 0.01 0.16 0.0016 0.0089825 111.3275814

late closed 0.0106 0.12 0.001272

late open 0.0093 0.12 0.001116

old closed 0.0106 0.08 0.000848

old open 0.0093 0.22 0.002046

mid closed 0.0073 0.185 0.0013505

mid open 0.006 0.125 0.00075

NHW early 0.0015 0.06 0.00009 0.004365 229.0950745

late closed 0.0045 0.125 0.0005625

late open 0.0045 0.025 0.0001125

old closed 0.0045 0.45 0.002025

old open 0.0045 0.125 0.0005625

mid closed 0.0045 0.2 0.0009

mid open 0.0045 0.025 0.0001125

cove early 0.001 0.045 0.000045 0.004745 210.748156

late closed 0.005 0.1 0.0005

late open 0.005 0.015 0.000075

old closed 0.005 0.5 0.0025

old open 0.005 0 0

mid closed 0.005 0.295 0.001475

mid open 0.003 0.05 0.00015

MO early 0.0033 0.05 0.000165 0.007115 140.5481377

late closed 0.0075 0.09 0.000675

late open 0.007 0.06 0.00042

old closed 0.0075 0.305 0.0022875

old open 0.007 0.225 0.001575

mid closed 0.0075 0.135 0.0010125

mid open 0.007 0.14 0.00098

DMO early 0.0033 0.06 0.000198 0.0046305 215.9593996

late closed 0.005 0.075 0.000375

late open 0.0045 0.08 0.00036

old closed 0.005 0.25 0.00125

old open 0.0045 0.305 0.0013725

mid closed 0.005 0.08 0.0004

mid open 0.0045 0.15 0.000675

DO early 0.04 0.155 0.0062 0.010246 97.59906305

late closed 0.0063 0.02 0.000126

late open 0.005 0.075 0.000375

old closed 0.0063 0.105 0.0006615

old open 0.005 0.485 0.002425

mid closed 0.0033 0.045 0.0001485

mid open 0.002 0.155 0.00031

POH early 0.033 0.15 0.00495 0.015196 65.80679126

late closed 0.018 0.03 0.00054

late open 0.0133 0.235 0.0031255

old closed 0.0213 0.02 0.000426

old open 0.0133 0.185 0.0024605

mid closed 0.018 0.03 0.00054

mid open 0.0083 0.38 0.003154

SLP early 0.033 0.105 0.003465 0.0127905 78.18302646

late closed 0.018 0.025 0.00045

late open 0.0117 0.24 0.002808

old closed 0.018 0.025 0.00045

old open 0.0117 0.225 0.0026325

mid closed 0.013 0.025 0.000325

mid open 0.007 0.38 0.00266

FL early 0.004 0.07 0.00028 0.00776 128.8659794

late closed 0.008 0.085 0.00068

late open 0.008 0.035 0.00028

old closed 0.008 0.26 0.00208

old open 0.008 0.11 0.00088

mid closed 0.008 0.33 0.00264

mid open 0.008 0.115 0.00092
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Abstract  Largely a legacy of stand-replacing human disturbances, today’s central 
hardwood forests exhibit a narrower range of stand ages and structures than those 
in the presettlement landscape. Although natural disturbance types and frequencies 
vary within the region, large stand-replacing natural disturbances have always 
been infrequent; typical return intervals in excess of 100 years are longer than 
current forests have existed. Many present-day stands are dominated by early to 
mid-successional species in the overstory and late successional species in the 
understory; natural disturbances often serve to increase dominance of the under-
story late successional species, unless they are severe enough to disturb the canopy, 
forest floor, and soil. In any case, only the most severe natural disturbances or 
combinations of disturbances (including human disturbance) initiate large patches 
of early successional vegetation. Will the amount and spatial arrangement of early 
successional habitats created by natural disturbances be sufficient to meet manage-
ment goals? We do not have the information to answer this question at present; the 
answer is further complicated by the potential effects of climate change on the rates 
and intensities of natural disturbances.
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3.1 � Today’s Forests – A Legacy of Human Disturbance

Today’s central hardwood forests are largely a legacy of stand-replacing human 
disturbances that began in the 1700s and intensified in the 1800s and early 1900s 
(Lorimer 2001). Many of these forests owe their origin to large scale logging that 
took place between 1850 and 1940, while others date from farm abandonment that 
has occurred, at different times in different parts of our study area, from 1880 to the 
present (Fralish and McArdle 2009; Hart and Grissino-Mayer 2008). Peak agricul-
tural clearing occurred between about 1880 and 1920, and post-farming stands from 
that period are similar in age to the post-logging forests.

Logging and agricultural disturbance were often accompanied by soil erosion, so 
the significance of these disturbances was more than a simple resetting of the suc-
cessional clock; productivity and successional trajectories were affected on some 
sites. Burning and understory livestock grazing also were widespread during the 
1800s and early 1900s, and occurred over landscapes variously cleared, farmed, or 
burned by Native Americans (Owen 2002).

Because of their roots in historical, widespread stand-initiating human distur-
bances, most of today’s central hardwood forests are 70–100 years old, creating a 
landscape with reduced structural heterogeneity and age diversity compared to the 
presettlement landscape (Shifley and Thompson, Chap. 6). These forests are now 
reaching sawtimber size over large areas. Some stand characteristics, such as leaf 
area and basal area, have reached levels similar to presettlement forests, but compo-
sition, maximum tree sizes, and downed woody debris remain out of presettlement 
norms (Flinn and Marks 2007; Trani et al. 2001).

Present day stem densities generally are greater than densities in old-growth 
forests for three reasons: (1) Trees are mostly only about one-quarter to one-half 
their maximum sizes and forest understories were more open in the past due to (2) 
frequent fires, and (3) understory grazing. Shade-tolerant, fire sensitive, and mesic 
species often dominate in these denser forest understories and the forests are slowly 
converting from greater dominance by oaks (Quercus spp.) and hickories (Carya 
spp.) (with pines (Pinus spp.) in some areas) to maples (Acer spp.) and beech (Fagus 
grandifolia) as these species regenerate after the death of overstory trees (Cowell 
et al. 2010; Fralish and McArdle 2009; Hart and Grissino-Mayer 2008; Hart et al. 
2008). Nowacki and Abrams (1997) refer to the widespread increase in mesic fire 
sensitive species across the deciduous forests of eastern North America as “mesoph-
ication.” Although invasive pests and diseases (e.g., chestnut blight (Chryphonectria 
parasitica), gypsy moth (Lymantria dispar)) became important throughout the 1900s, 
they also served to increase canopy turnover rates and release advanced regeneration 
rather than initiate early succession composition and structure.

The maturation of central hardwood forests, the roughly synchronous nature of 
the large scale human disturbances that produced them, and the current smaller-scale 
disturbance regime, mean that early successional habitats within these forests are 
declining. This, in turn, raises concerns about the persistence of biodiversity supported 
by early successional habitats. In this chapter, we address the questions: What natural 
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disturbances are important in these forests? Will these natural disturbances 
recreate the heterogeneity and patchiness of the past? Do natural disturbances 
initiate early successional habitats, which we consider to include new stands, young 
forest patches, or habitat within forests for open site, early successional plants, in 
the present landscape? Other chapters in this volume focus more specifically on 
vegetation response to disturbance; for example, Elliott et al. (Chap. 7) examine 
disturbance effects on herbaceous vegetation composition and diversity, and Loftis 
et al. (Chap. 5) examine effects of silvicultural disturbances on species composition 
of regenerating hardwoods.

In addition to natural disturbances within forests, there are other sources of open 
habitats and the biodiversity they support in the Central Hardwood Region. They 
include rock outcrops, glades, barrens, fire-dependent prairies that develop on certain 
bedrocks, and floodplains and stream channels affected by flood scour and beaver 
populations (Anderson et al. 1999). These habitats have slow rates of succession 
(rock outcrops, glades, and barrens), high rates of disturbance (floodplains, prairies) 
or both. For example, frequent fire can expand open grasslands and savannahs 
beyond the immediate boundaries of the bedrock islands that underlie some of these 
open communities. These open sites are also early successional habitats, but in this 
chapter we focus only on early successional habitats within upland forests, includ-
ing new stands, patches of young forest, or open patches with early successional 
species. Anderson et al. (1999) have described the other kinds of open and succes-
sional communities in the North American forests.

3.2 � Natural Disturbances and Early Successional Habitats

Large-scale or intense disturbances above a threshold of severity (Romme et  al. 
1998; Frelich and Reich 1999) initiate succession or maintain early successional 
forest habitats and allow the periodic regeneration of shade intolerant species. 
Frelich and Reich (1999) concluded severe or high cumulative disturbance maintain 
early successional species or initiate rapid conversion from late successional species 
to early successional species (a compositional catastrophe). Roberts (2004, 2007) 
linked disturbance severity to the percent of cover or biomass removed or disrupted 
through canopy, understory, and forest floor layers. We have adapted the Roberts 
model (Fig. 3.1, left panel) to link natural disturbance type and severity to early suc-
cessional habitats. Disturbances are likely to have different impacts through forest 
strata (reviewed by Roberts 2004) and the threshold of severity to initiate succession 
is likely to differ both among strata and disturbances. For example, fire and flooding 
are ‘bottom up’ disturbances, with ground layer, understory, and canopy impacts at 
increasing severity. In contrast, wind disturbance, ice storms, and pathogens are 
often ‘top down’ disturbances. As windstorm severity increases, effects move from 
the canopy to soil and understory disturbance through tip-ups, thereby increasing 
the importance of seed dispersal relative to sprouting and seed bank in recruitment 
of understory stems (e.g., Busing et al. 2009; Clinton and Baker 2000). In general, 
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the establishment of shade intolerant species in the Central Hardwood Region 
depends on both canopy and ground layer disturbance.

Although severity of individual and multiple disturbances has been related qual-
itatively to forest conversion or maintenance of early successional species (e.g., 
Frelich and Reich 1999), few studies have quantified the severity of individual 
natural disturbance types needed to initiate succession or maintain early succes-
sional habitats in upland central hardwood forests. Most evidence is indirect. For 
example, hurricane damage that resulted, on average, in 25% basal area reduction 
in a mixed oak-hickory-pine forest did not shift composition toward shade-intolerant 
tree species (Busing et al. 2009). Natural disturbance alone also had little effect on 
habitat availability for early successional songbirds in a 60 year simulation study 
(Klaus et al. 2005). In a west-central Tennessee site that experienced moderate-
severity windthrow and limited subsequent salvage logging, establishment of 
shade-intolerant tree species was more related to pre-disturbance forest composi-
tion than to disturbance severity (Peterson and Leach 2008). In contrast, however, 
Clinton and Baker (2000) found that gaps up to 4,043 m2 could facilitate establishment 
of shade-intolerant species in Southern Appalachian forest. Vigorous sprouting 
(Clinton and Baker 2000) likely contributed to early successional forest structure, 
since these forests were young enough to have such species in the overstory. Elliott 
et al. (2002) also found that 84% reduction in basal area, through wind disturbance 
and subsequent salvage logging, allowed a heterogeneous mix of shade tolerant 
species, shade intolerant species, and opportunistic early successional understory 

Fig. 3.1  On the left, a conceptual model (adapted from Roberts 2004, 2007) relates increasing 
severity of natural disturbance – as percent cover or biomass removed or disrupted through forest 
strata – to extent of early successional habitats, which is represented by the progressive shading 
and includes young forest and open patches with early successional plant species. Disturbance 
above some threshold of severity (Romme et al. 1998; Frelich and Reich 1999) may be required to 
initiate early successional habitats. On the right, the relative importance (indicated by the shading) 
of different regeneration modes changes with disturbance severity; regeneration from seed sources 
increases as disturbance severity increases
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species to establish in Southern Appalachian forests. Variation in forest composition, 
differences in disturbance severity over the landscape, and interaction of multiple 
disturbances (including interactions of natural disturbances and management) are 
most likely to create within-forest heterogeneity, with local patches of early suc-
cessional habitats.

Differences in regeneration mechanisms among forest types and over disturbance 
severity gradients can contribute to the extent and, possibly, duration of early suc-
cessional habitats. Figure 3.1 (right panel) is a conceptual model of the relationship 
between disturbance severity and predominant regeneration mechanism following 
disturbance. In general, contribution of seed sources increases with disturbance 
severity, although contribution from the seed bank will diminish if soil surface lay-
ers are removed (Aikens et al. 2007; Clinton and Baker 2000; Harrington and Bluhm 
2001; Turner et al. 1998). Greater contribution from seed sources can increase abun-
dance of early successional and shade-intolerant species, many of which regenerate 
from buried seeds or from seeds carried into the site by wind or animals. For exam-
ple, regeneration after hurricane disturbance followed by salvage logging was char-
acterized initially by many small-diameter stems and opportunistic species (Rubus 
allegheniensis) that regenerate from buried seeds (Elliott et al. 2002). Sites with a 
high abundance of species that resprout following disturbance are less likely to have 
new individuals establish, but may maintain young forest structure if early and mid-
successional species dominate the canopy. Regeneration from seeds may also 
increase the time to canopy closure, when compared to sites with residual plants 
(those remaining after the disturbance) or a high abundance of species that resprout 
(Turner et al. 1998).

In general, only the most severe disturbances, such as catastrophic windstorms, 
fire, or landslides, create extensive early successional habitats. However, repeated 
natural disturbances, management following a disturbance event, or disturbance fol-
lowing management action could effectively increase disturbance severity or 
increase the duration of early successional species or structure (Elliott et al. 2002; 
Gandhi and Herms 2010; Kupfer and Runkle 1996). Frelich and Reich (1999) 
pointed out the importance of cumulative disturbance severity in maintaining early 
successional species or initiating catastrophic conversion of late successional to 
early successional species. Cumulative disturbances also are likely to maintain early 
successional habitats by preventing establishment of late successional species.

3.3 � Disturbance Patterns Within the Central  
Hardwood Region

Some parts of the Central Hardwood Region are more susceptible than others to 
particular disturbance types. Understanding the variation in disturbance types and 
frequencies within the region can guide management actions to promote or sustain 
early successional habitats (see Shifley and Thompson, Chap. 6).
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We used spatial information to examine the patterns of natural disturbances 
within the Central Hardwood Region. A Geographic Information System (GIS) cover-
age for ice storm potential (freezing rain) was derived by geo-referencing Fig. 3.1 (a 
map of the annual number of days with freezing rain as defined by 988 weather 
stations from 1948 to 2000) from Changnon and Bigley (2005). Line coverage of 
historical North Atlantic tropical cyclone tracks, 1851–2000 (NOAA 2009) was 
used to generate a density map of tropical storm occurrence within the region. 
Tornado density was calculated in ArcGIS (v. 9.3) using United States tornado 
touchdown points 1950–2004 (NWS 2005). A landslide coverage was based on a 
spatial index of landslide susceptibility and occurrence (Godt 1997). Raster digital 
data for mean fire return interval were obtained from LANDFIRE (US Forest 
Service 2006). The base maps for these disturbances are shown in Appendix I.

To evaluate the patterns of the combined disturbances, we first scaled each dis-
turbance (0–100 scale) among 17 ecoregions (US Environmental Protection Agency 
2009) contained within the larger Central Hardwood Region and calculated the 
mean value of each scaled disturbance weighted by the number of pixels that repre-
sented the disturbance within the ecoregion. We used principal components analysis 
(PCA) to identify linear combinations of the five disturbance types over the ecore-
gions. It is important to note here that base disturbance intensity differs among the 
disturbance types. For example, the landslide coverage includes both susceptibility 
and occurrence; ice storm potential is assessed through data on the days of freezing 
rain rather than ice storm damage; tropical storms vary in intensity; and mean fire 
return interval includes a range of severity from understory to stand-replacing fires.

The predominant disturbance type varies among ecoregions within the larger 
Central Hardwood Region (Figs. 3.2, 3.3). The first two principal components 
explained 77% of the variance in disturbances among the ecoregions. Axis 1 cor-
related positively with tornados (0.90) and negatively with landslides (−0.88) and 
tropical storms (−0.80). This axis represents an east–west gradient (Fig. 3.3) from 
tropical storms, the predominant disturbance in the east, to tornados in the west 
(Table 3.1, Fig. 3.2). The frequency of tropical storms decreases from the Piedmont 
(ecoregion 45, Table 3.1) and adjacent Blue Ridge (ecoregion 66) westward to the 
Ridge and Valley (67), Central Appalachians (69) and Western Allegheny Plateau 
(70), which are more susceptible to landslides (Figs. 3.2, 3.3; Table 3.1).

Principal component Axis 2 correlated positively with fire return interval (0.82) 
and negatively with freezing rain (ice storm potential) (−0.81). Not surprisingly, 
northern extensions of the region, including the Huron and Erie Lake Plains (57), 
Southern Michigan and Northern Indiana Drift Plains (56), and Eastern Corn Belt 
Plains (55) have the highest occurrence of freezing rain (Table 3.1; Figs. 3.2, 3.3). 
Western regions, from the Central Corn Belt Plains (56) south to the Ouachita 
Mountains (36), have the highest occurrence of tornados, but areas farther north 
(56) also experience freezing rain and more southern regions (36, 37, 38) experi-
ence frequent fire (5–15 year fire return intervals, Appendix I). The Appalachians 
and adjacent Plateau regions are an exception to the north – south gradient from 
freezing rain to high fire return intervals (Fig. 3.3); relatively high rainfall results in 



333  Natural Disturbances and Early Successional Habitats

fire 36

68

67

66
69 70,45

71

-4 -3 -2 -1

-1

10
0

1

2

3

2 3 4

-2

-3

38

37

39

54

72

55

56
64

37
38

36

39

72

68

66 45

71
69

67

64

7055

57

56

54

57

57

ice

tornados
landslides

hurricanes

Fig. 3.2  Ecoregions of the Central Hardwood Region and five disturbance eigenvectors (scaled to 
unit length) plotted on the first and second principal component axes. Names of the numbered 
ecoregions are given in the text

Fig. 3.3  Ecoregions of the Central Hardwood Region color-coded by their PCA scores (first (X) 
and second (Y) axes). First axis scores were positively correlated with tornados and negatively 
correlated with landslides and hurricanes. Second axis scores were positively correlated with fire 
return interval and negatively correlated with freezing rain
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longer fire return intervals and higher elevations likely experience more frequent 
freezing rain or ice (Table 3.1).

Variation in natural disturbances over the Central Hardwood Region is likely to 
result in different patterns and probabilities of early successional habitats being 
created or maintained. Catastrophic windstorms, associated with tropical storms 
and hurricanes in the east and with tornados in the west, can create patchy and spo-
radic early successional habitats, although research suggests these storms generally 
are below the threshold needed for the initiation of extensive early successional 
stands unless followed by management (e.g., salvage logging) or a subsequent natural 
disturbance (Elliott et al. 2002; Gandhi and Herms 2010; Kupfer and Runkle 1996; 
Peterson and Leach 2008) that increases disturbance severity. In the Piedmont 
(eastern) and Ouachita (southwestern) ecoregions, fire is the most likely natural 
disturbance to act in concert with wind (Fig. 3.3). Historically, these fires were initi-
ated by Native Americans, settlers, or lightning; today they are most likely to be 
initiated by land managers (see Spetich et al., Chap. 4).

In northern ecoregions, as well as on slopes and ridges of the Appalachians, ice 
storms are most likely to cause damage to the canopy. Susceptibility to ice storms 
may be greatest on steep slopes (Mou and Warrilou 2000) and damage can be more 

Table 3.1  The likelihood of experiencing disturbances within each ecoregion

Ecoregion
Freezing rain 
days/year

Tornados #/ 
km2/10 year (×10–3)

Trop. storms #/
km2/10 year (×10–5)

Fire return interval 
(years)

56 3.8 1.8 2.4 14.6
67 2.9 0.9 8.9 9.2
57 3.9 1.6 6.2 23.4
54 4.3 2.6 2.5 3.9
64 3.8 1.9 11.9 8.9
55 4.1 2.0 3.8 14.9
70 2.7 0.6 3.6 8.6
69 2.1 0.3 5.1 12.7
72 3.4 1.7 4.0 12.9
45 2.4 1.2 12.8 7.3
71 1.8 1.5 5.9 9.1
39 3.4 1.5 3.7 4.5
66 3.0 0.4 12.0 7.8
68 1.0 1.5 12.0 8.0
38 2.3 1.0 11.8 3.4
37 2.0 2.7 8.5 7.8
36 1.3 1.2 9.7 5.0

Information about the temporal scale and data sources for each disturbance is included in the text. 
Qualitative data for landslide incidence and susceptibility could not be averaged and thus were not 
included in the table. Averages for freezing rain (days/year) and fire return interval (years) were 
derived from area-based spatial data (Appendix 1) and were weighted by the proportion of area 
representing different values within the ecoregion. Tornados are the number of touchdowns points 
per km2 per decade within the ecoregion. Tropical storm values were derived from storm tracks 
(line data, Appendix 1), and are reported as the number per km2 per decade within the ecoregion
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intense on edges (Millward and Kraft 2004). However, ice storms often do not lead 
to change in forest composition, although growth of understory species can slow 
recovery, especially in larger gaps (Mou and Warrilou 2000). Slopes of the 
Appalachians and adjacent Plateaus also are susceptible to, and have a high inci-
dence of, landslides. These localized disturbances have high heterogeneity, with 
patches of unstable exposed soil, erosional and depositional zones, and an initial 
mix of surviving vegetation and early colonists (Myster and Fernandez 1995; 
Francescato et al. 2001; Walker et al. 2009). Rates and trajectories of succession can 
be highly variable on landslides (Francescato et al. 2001; Walker et al. 2009); early 
successional herbs and patches of shrubs can persist for decades or be replaced 
more rapidly by forest species (Francescato et al. 2001; Walker et al. 2009).

The presettlement forest landscape, except of course on sites of Native American 
cultivation, was largely forests whose dominant trees often survived to reach ages of 
300–500 years. The mortality of canopy trees therefore occurred at low rates, probably 
varying from about 0.05% to 2% of canopy trees per year (Runkle 1982; Busing 
2005). Large stand-replacing natural disturbances were always infrequent relative 
to tree lifespans, with return intervals in the 100s of years. Thus, return intervals are 
longer than the current forests have existed (Hart and Grissino-Mayer 2008; Lorimer 
2001; Schulte and Mladenoff 2005). For example, Hart and Grissino-Meyer (2008) 
found evidence of only one stand release, in the 1980s, in an oak-hickory forest that 
established in the 1920s. Less severe disturbances, those that do not lead to stand 
replacement are, of course, more frequent.

Return intervals of particular disturbances at small scales are affected by local 
factors, such as topography, as well as regional factors such as climate. There are 
several challenges in predicting natural disturbance return intervals at a local scale. 
First, they are scale dependent. For instance, the return interval for tropical storms 
over the last 100 years in the state of North Carolina as a whole (139,396 km2) is 
about 1.3 years (www.nc-climate.ncsu.edu). The return interval for Orange County, 
North Carolina, an inland county of 1,040 km2 is about 50 years, while the return 
interval for a particular stand of trees within Orange County is in excess of 100 years 
(see also Busing et al. 2009). A second challenge is that disturbance rate and sever-
ity are contingent, proximately, on current structure and composition and, ulti-
mately, on successional history. Thus, the disturbance rates in the homogeneous 
forests of the present, with their high densities and uniform canopy of trees that are 
smaller than old growth forests, are themselves a result of the synchronous origin of 
these stands some 70–100 years ago. A third challenge is that cumulative effects of 
repeat or multiple disturbances are more likely to produce early successional habitats 
than single events (Frelich and Reich 1999). A fourth is that invasive pest species 
are still spreading in this region. Finally, disturbance rates and severities are likely 
to change with changing climate and socioeconomic factors. Wear and Greis (Chap. 16) 
forecast how forest type and age class distribution might change over the next 
50  years in response to biophysical and socioeconomic dynamics. Below, we 
discuss the linkage between natural disturbance and early successional habitats at 
the landscape scale.
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3.4 � Natural Disturbance and Early Successional  
Habitats on the Landscape

At landscape and regional scales, we can ask: how do natural disturbances affect the 
amount and distribution of early succesional habitats and is this pattern dynamically 
stable (i.e., in equilibrium and likely to be maintained) over time? A strict defini-
tion of equilibrium is “quantitative” equilibrium or “shifting mosaic steady state” in 
which disturbance rate is constant and the percentage of various patch types and 
stand ages, including early successional vegetation, is constant through time at large 
spatial scales. Given all the historic and present disturbances that impact forests of 
the Central Hardwoods Region, quantitative equilibrium is unlikely. A less stringent 
form of dynamic stability is “qualitative” or “persistence” equilibrium (see discus-
sion in White et al. 1999) in which the rate of disturbance and size of disturbance 
patches vary, but within boundaries such that patch types, stand ages, and the species 
associated with these conditions fluctuate from year to year but do not disappear at 
large spatial scales. Qualitative equilibrium is more likely, and given that it suggests 
persistence of species dependent on all patch types, may be a reasonable standard 
for conservationists and managers.

Given (1) the narrow age range of current forests, (2) observations in the literature 
which suggest later successional species in understories increase after disturbance, 
and (3) the low probability of stand-replacing natural disturbances, large patches of 
early successional habitats may be declining on the landscape. However, disturbances 
do create edges. Light, nutrient, and seed dispersal gradients across edges allow 
open-site and early successional species to establish and persist in edge zones. For 
example, edges between forests and agricultural fields had a greater number of light-
demanding species than forests interiors, and south-facing edges were as wide as 
23 m (Honnay et al. 2002). In forest edges younger than 6 years, most edge-oriented 
species were close to the edge, with distributions related to light and light-related 
variables, but some species had peak density up to 40 m into the forest (Matlack 
1994). Species composition and distribution patterns characteristic of edges persisted 
up to 55 years after edges were closed by succession (Matlack 1994).

Canopy gaps and similar disturbance patches also contain light, nutrient, and 
seed dispersal gradients that promote early successional forest composition and 
young forest structure. For example, canopy openness in 3-year-old experimental 
gaps greater than 20 m radius in bottomland hardwood forest declined linearly from 
the open center (>20% canopy openness) across the edge (>10% canopy openness) 
to more than 60 m (<5% canopy openness) into the surrounding forest (Collins and 
Battaglia 2002). Ten years after the gaps were created, the centers had a young forest 
canopy; species composition differed from gap centers into the surrounding forest, 
with wind-dispersed species more common in gap centers (Holladay et al. 2006). In 
a high-latitude Scots Pine (P. sylvestris) and Norway Spruce (Picea abies) forest, 
cumulative photosynthetically active radiation (PAR) was asymmetrically distrib-
uted around a canopy gap (deChantal et al. 2003). PAR decreased from 1,100 MJ m–2 
in the gap to 300 MJ m–2 beneath surrounding forest over 20 m on the north side and 
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over 36 m on the south side of the gap. After only two growing seasons, there was 
evidence that the asymmetric distribution of light and resources could contribute to 
Scots Pine and Norway Spruce becoming dominant in different parts of the gap.

Other mechanisms will also create refuges for early successional species at land-
scape and regional scales. Habitat fragmentation with urbanization and second 
home construction will increase edge habitat. Alien pests and pathogens that affect 
central hardwood forests, such as the emerald ash borer (Agrilus planipennis) and 
hemlock woolly adelgid (Adelges tsugae), will continue to create canopy openings. 
However, the relative homogeneity of stands ages in the Central Hardwood Region 
and current regeneration patterns in these forests suggest that early successional 
habitats will decline as these forests age. There are therefore concerns for particular 
management units, in terms of loss of heterogeneity and early successional habitats. 
Nonetheless, there are many processes that support the local regeneration of early 
successional species across this region. Unfortunately, data are not often collected 
at relevant scales to evaluate the net balance of these sets of processes.

3.5 � Conclusion

The synchronous origin and narrow range of stand ages in the Central Hardwood 
Region will have implications for decades to come (see Shifley and Thompson, Chap. 6). 
Variation in the types and frequencies of natural disturbances creates a range of early 
succession and young forest species composition and structure; thus, scattered to 
connected patches of early successional habitats generated by natural disturbance are 
likely to be represented in the central hardwood forests of tomorrow. However, the 
narrow range of stand ages, reduced structural heterogeneity, current successional 
processes, and low frequency of disturbance at the local scale suggest loss of abundant 
early successional habitats, at least that generated by natural disturbance alone, at a 
scale relevant to conservation and management. We do not know if the frequency, 
patch size, and spatial distribution of natural disturbance-generated early succes-
sional habitats will be sufficient to sustain biological diversity (or for any other 
management goal). Additional research is needed on the scale-dependence of natural 
disturbance return intervals, the interactions among specific disturbance types, the 
impact of new invasive pests, and the potential influence of climate change on the 
frequency and intensity of natural disturbance events.

�Appendix I: Base Maps of Natural Disturbances  
Within the Central Hardwood Region

The map of Hurricane Density within the Central Hardwood Region was derived 
from line coverage of historical North Atlantic tropical cyclone tracks, 1851–2000 
(NOAA 2009). The Landslide map was based on a spatial index of landslide 
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susceptibility and occurrence (Godt 1997). Raster digital data for Mean Fire 
Return Interval were obtained from LANDFIRE (US Forest Service 2006). 
Tornado density was calculated in ArcGIS using United States tornado touchdown 
points 1950–2004 (NWS 2005). The map of ice storm potential (Freezing Rain) 
was derived by geo-referencing Fig. 3.1 (a map of the annual number of days 
with freezing rain as defined by 988 weather stations from 1948 to 2000) from 
Changnon and Bigley (2005).
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Abstract 
 
As wildfire and prescribed fire become more common across western North Carolina there is need for 
understanding fire effects from a landscape perspective. How do effects differ in these mountains, and why? 
Where are we moving toward management objectives and where might we be departing from it? What are the 
risks across jurisdictions, and how does that relate to long-term resilience? To build a foundation for these 
fundamental and broad questions, this report describes landscape patterns of fire severity for 34 wild and 
prescribed fires in the Nantahala and Pisgah National Forests that occurred between 1999 and 2019 using remote 
sensing. This research shows that xeric slopes and vegetation types are more likely to experience a reduction in 
canopy NDVI by the growing season after fire, while rich coves, in particular, experience little detectable change. 
Across this xeric to mesic montane gradient, these patterns suggest that canopy change after fire is predictable 
from an environmental gradient perspective, and that quantification of these patterns through remote sensing can 
inform basic forest management and planning decisions. For the fires examined, prescribed fire was ten times less 
likely than wildfire to be severe overall. Large patches were more common in wildfires, particularly those that 
burned during droughts and in the summer on the Grandfather Ranger District. The sparse and fine-textured 
canopy change from fire in coves suggests that gap-phase processes dominate there rather than the patch-phase 
dynamics that are common on xeric slopes and vegetation types. These insights can inform where and how sites 
are prioritized and managed for fire-associated stand restoration. 
 
Keywords:  Wildfire, prescribed fire, early successional habitat, resilience, remote sensing, NDVI, landscape 
pyrodiversity. 
 
Summary points 
 

• Wildfire and prescribed fire have reinforced existing topographic and vegetational patterns of forest 
heterogeneity despite the role of chance event-specific factors like fire weather or fire management 
decisions that also playing a role. 
 

• The effects of prescribed fire in western North Carolina have been proportionately lower than that of 
wildfire suggesting that repeated burns will be required for targeted landscape restoration efforts to be 
achieved. 
 

• While severe drought-associated wildfire can rapidly restore some desired forest structural components, 
they also bring tradeoffs that may erode ecological resilience and threaten the wildland urban interface. 
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Introduction 
 
Wildland fire has a storied ecological and social history across the Southern Appalachians that extends back 
centuries (Lafon and others 2017). Lightning ignitions do occur, and fires set by lightning during late growing 
season droughts could have burned for months and spread over vast areas regardless of human influence. Yet as 
humans have occupied this landscape for thousands of years, their ignitions may have overwhelmed those from 
lightning in ways that altered fire regimes over vast areas. Despite landscape fire being relatively rare today, these 
historical fires had complex effects on the region’s vegetation because roughly half of the area’s forest types 
harbor dominant species that are either tolerant of fire or that are in some way favored by it. 
 
The flammability of the Southern Appalachians became readily apparent during the hot droughty fall of 2016 when 
multiple large wildfires burned across tens of thousands of acres of North and South Carolina, Georgia, Tennessee, 
and Virginia. Unimpeded by terrain, wildfires extended across jurisdictional boundaries and some burned 
continuously for weeks. As that smoky November came to an end, a season-ending firestorm erupted in the Great 
Smokies and Gatlinburg, Tennessee that led to the loss of thousands of homes and at least 14 lives. Since that 
historic tragedy, severe wildfire has been increasingly recognized as a possibility in some parts of the region, even 
as its likelihood and consequences remain poorly understood.  
 
The paleo-ecological record of past fire from tree rings provides marginal insight into severe fire. For whatever 
reason, the Southern Appalachians has yielded only a few sites with multi-century-long fire records, only one of 
which was found in western North Carolina (Flatley and others 2013; Lafon and others 2017). These natural 
archives from fire scarred pines indicate that those sites burned frequently into the mid-1700s and charcoal 
records give us a suggestive glimpse into fire regimes going back millennia further (Lafon and others 2017). 
Frequent landscape fire is consistent with localized historical accounts that date from the late 1700s through the 
early 1900s—both the Cherokee and subsequent settlers burned until organized fire suppression began in the 
1910s (Ayres and Ashe 1905; Bartram 1998; Fries 1922; Lafon and others 2017). 
 
Some of the strongest evidence for regular landscape fire is the region’s fire-adapted vegetation and the ubiquity 
of species that are arguably fire dependent, such as table mountain pine, pitch pine and mountain laurel (Barden 
and Woods 1976; Williams 1998). Some suggest that high frequency historical fire can help explain the persistence 
of many of the region’s now-diminished treeless balds and canebrakes (Mark 1958; Platt and Brantley 1997). In 
addition to the presence of fire-associated species and vegetation, fire’s prior importance is suggested by how 
certain vegetation types have drifted compositionally and structurally in the absence of fire. This change includes 
the successional replacement of oaks and hickories by mesic species and even decay regimes that become less 
than optimal without regular fire (Abrams 1992; Brose and others 2001; Carpenter and others 2021; Nowacki and 
Abrams 2008; Vose and Elliott 2016). The most effective way to sustain forest and species diversity in the Southern 
Appalachians seems to be to restore some fire, so the emerging forest management and planning questions are 
where to prioritize fire, and how and when to employ it. 
 
Historical conditions provide baseline insights, and they can suggest what is needed to sustain natural systems, but 
the western North Carolina forests of today are substantially different than they were in the past. Many forests of 
western North Carolina were logged early in the 20th century about the time that fire exclusion became 
widespread (Davis 2000; Silver 2003; Newfont 2012; Spencer 2014; Spencer 2017). The widespread loss of 
American chestnut in the 1930s had additional successional and fire impacts on a scale that is hard to comprehend 
(Kane and others 2020). With regrowth, it is thought that within the forest, there is now far less early successional 
habitat than there was historically, and that much of that habitat loss resulted from the exclusion of fire (Harrod 
and others 2000; Rankin and Herbert 2014; Oakman and others 2019). Open forests may result from a single 
severe disturbance event or from high frequency disturbance that either leads to progressive canopy declines or 
that interferes with regeneration. In western North Carolina today, we see both fire effects at work: even-aged 
cohorts have established after severe fire events, particularly since 2000, and regularly scheduled prescribed fires 
are gradually creating and sustaining openings (Figure 1). 
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Figure 1: Six and a half years after the November 2013 Table Rock fire in the Linville Gorge Wilderness the even-
aged patch regeneration of pine (at left and lower-bottom) stands out against the patch of partial mortality (at 
right and upper-bottom). Photograph by Steve Norman, US Forest Service, 2021. 
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Prescribed fire use on the national forests of western North Carolina did not begin until the 1970s. Burn objectives 
were narrowly defined to restore open habitat for the golden eagle (Barden 1978; Lindsay and Bratton 1979) and, 
later, to sustain habitat for golden mountain heather (Gross and others 1998). In the late 1970s, a burn was 
conducted in Madison County to facilitate pine regeneration after extensive mortality from the southern pine 
beetle, but it was not until 1990 that an experimental prescribed burn was conducted in the region’s hardwood 
forest (Elliott and others 1999). Since then, the area burned by prescribed fire has greatly increased so that some 
mixed pine-hardwood units receive scheduled reburns at regular frequency.  
 
As wildfire and prescribed fire becomes more common in this landscape, the effects of both on forest structure has 
become an important question for planning and monitoring. This research describes these gap or patch-forming 
fire effects over a two-decade period for the Nantahala and Pisgah National Forest areas. 

 
METHODS 
 
Fire occurrence data 
 
Only a small fraction of the prescribed and wildfires that have burned since the 1980s have geospatial boundaries 
available. Most large wildfires that occurred on Forest Service land since 2000 have operational fire perimeters 
available from the National Interagency Fire Center (NIFC) (https://data-nifc.opendata.arcgis.com/). The US 
Monitoring Trends in Burn Severity (MTBS) project also includes large fire perimeters back to 1985, but these were 
derived from burn area mapping using Landsat 5, 7 and 8 (https://www.mtbs.gov/). As most fires in the east burn 
with low intensity and occur shortly before canopy green-up in the spring, these perimeters can differ for the same 
fire. This is due to the inherent difficulties in mapping light or patchy leaf litter effects after canopy green-up. 
Where available, operational perimeters were used in this research to include lightly burned areas and to 
correspond with the burn units that are recognized by managers. Historical prescribed fire boundaries were most 
difficult to obtain consistently. Prescribed fire perimeters on Forest Service land were obtained from the US Forest 
Service Geospatial Clearinghouse fuels treatment dataset (https://data.fs.usda.gov/geodata/).  
 
Many fire effects could not be mapped due to limited availability and quality of satellite imagery, whether 
limitations of a pre- or post-fire scene. We sought representativeness across the Pisgah and Nantahala Forests and 
temporally across seasons, fire weather and drought conditions. We identified 12 prescribed fires and 22 wildfires 
that burned between 1999 and 2019 (Figure 2). Several fires were reburns, particularly in Linville Gorge where one 
area burned four times between 2000 and 2017. In addition, a portion of the Joyce Kilmer Slickrock Wilderness 
burned twice—once in 1999 and again in 2016. All portions of the forest burned prior to 1999, but this was often 
as far back as the early 20th century, but scattered records suggest that other areas partly burned as late as the 
1950s.  
 
NDVI as a vegetation and fire severity indicator 
 
Landscape forest monitoring commonly tracks forest conditions over time using a compositionally or structurally 
sensitive gridded measure. Most efforts use some type of vegetation-sensitive index that is constructed from 
wavelengths of reflected light. The Normalized Difference Vegetation Index (NDVI) is among the oldest such 
indices (Tucker 1979), and it has been widely used to track land cover change and forest canopy health and tree 
mortality (Khodaee, and others 2020; Spruce and others 2011; Yang and others 2018). NDVI normalizes the 
difference between the near infrared (NIR) and red bands as shown in formula 1. 
 
Formula 1. 

   (NIR – Red)  
NDVI  =   ------------------ 
   (NIR + Red) 

 

https://data-nifc.opendata.arcgis.com/
https://www.mtbs.gov/
https://data.fs.usda.gov/geodata/
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Figure 2: The location of the wildfires (red) and prescribed fires (blue) used in this analysis. 
 
NDVI’s use for monitoring fire-associated canopy mortality has been demonstrated for a range of vegetation types. 
In recent years, the Normalized Burn Ratio (NBR) has been widely adopted for use in satellite-based remote 
sensing efforts, and it is particularly useful in dry, open canopied coniferous forests (Eidenshink and others 2007; 
Chen and others 2011; Miller and Thode 2007; Warner and others 2017). Use of NBR has limitations compared to 
NDVI, including the lower grid resolution for recent fires and the less efficient capacity of the index to create multi-
date mosaics which are often needed for eastern landscapes given frequent cloud cover in the east. NDVI is also 
especially powerful for tracking other forms of disturbance and patch-phase succession, so it is arguably among 
the most robust remote sensing tools for integrative landscape forest monitoring.  
 
In this research, change in growing season NDVI is defined as a measure of canopy severity, and decline correlates 
with both canopy mortality or growing season stress across the grid cell. The ability of this gridded measure to 
resolve individual tree mortality depends on the size of the tree crown with respect to the grid resolution. Small 
individual tree gaps are often unresolvable even at the 10m resolution that’s available from Sentinel-2 imagery, 
while gaps and patches involving multiple canopy tree losses are relatively easy to resolve at Landsat’s 30m 
resolution. To capture change to the deciduous forest canopy, pre- and post-fire conditions are only compared for 
the growing season rather than the spring, fall or winter season when NDVI can only capture the conifer canopy or 
understory evergreen condition and when within-canopy shadows and topographic shadows are more 
problematic. 
 
For each fire, NDVI change was analyzed using Google Earth Engine and the HiForm.org NDVI change script. When 
available, individual dates were used for the baseline and post-fire conditions, but in other cases to overcome 
clouds and hazy atmospheric conditions, full NDVI growing season mosaics were used using a maximum NDVI 
value compositing technique. The actual dates used for each fire are shown in Appendix 1. Change was calculated 
as the absolute difference between the baseline and post-fire NDVI as absolute change captures subtle drops in 
high-NDVI forests without exaggerating change in low NDVI shrub or woodlands as results from the percent 
change formulation that is sometimes used.  
 



 
 

6 
 

In this fire severity analysis, the targeted phenomenon to capture is canopy mortality. Aerial imagery is available 
roughly every two years since 2004 and this varies in resolution from 0.6 to 1m and most imagery was captured 
during the growing season. These high-resolution products are imperfect for image interpretation due to terrain 
and tree displacement that are more common than with satellite imagery. Differences in illumination and forest 
density also make it difficult to resolve individual crowns.  
 
We used a combination of 30m-resolution Landsat-5 or 8 and 10m-resolution Sentinel 2 satellite imagery, 
deferring to the latter when it was available after 2016. With nine times the detail of Landsat, Sentinel-2 can 
resolve finer changes in tree canopy and gap structure. This finer resolution is more likely to resolve the mortality 
of individual trees and tree gaps that can occur with low to moderate severity wildfire (Figure 3). 
 

  
 
Figure 3: A comparison of grid-resolution a (a) 0.5m resolution aerial photo, (b) 10m Sentinel-2 and (c) 30m 
Landsat-8 in the Linville Gorge, Pisgah National Forest, NC.  
 
 Growing season-to-growing season canopy change was associated with fire severity by independently mapping 
canopy mortality using sub-meter imagery taken before and after the burn for selected areas. Ideally, tree 
mortality across the 20-year study period and two National Forests would be captured by 10 or 30m plots that are 
geo-located with respect to change imagery. As that is not possible retroactively, patch mortality polygons were 
drawn using high resolution aerial photographs from before to after three fires. These were the fall 2016 Rock 
Mountain wildfire using summer 2017 Georgia NAIP imagery and the 2007 Deweese Ridge prescribed fire using 
2008 NAIP imagery. This technique was modeled after Lorber and others (2018) who used aerial imagery to hand 
draw high mortality for a large set of fires. In this research, I quantified change within lethal areas of these two 
fires to calibrate a high severity threshold for change from Sentinel-2 and Landsat-5, respectively. For both fires, 
this dNDVI value was -0.21, and that dNDVI threshold was used to define likely canopy mortality.  
 
Multi-year delayed mortality is a known phenomenon after drought-associated fire in the Southern Appalachians, 
particularly on xeric sites (Carpenter and others, 2021). This project’s reliance on growing season conditions after 
spring or fall fires means that only mortality that occurred from a few months to a half year after fire could be 
captured by this analysis. Even high-resolution satellite remote sensing can have difficulty resolving delayed 
mortality in the Southern Appalachian ecosystem due to rapid resprouting of trees and shrubs in the years after 
the burn. Field observations suggest that the best predictor for delayed mortality are areas of moderate to high 
severity where duff consumption is high and where fire can scar trees. No formal effort was undertaken to resolve 
this delayed mortality that occurred after the first growing season after fire for this analysis, although it was 
occasionally observed with 10m imagery as was general successional recovery. 
 
While no systematic landscape-wide field validation of tree mortality was conducted for this regional effort, high 
fire severity was compared with analogous burn severity products generated by the Forest Service’s Monitoring 
Trends in Burn Severity project when available for a subset of large wildfires, multi-year NDVI behavior from 
weekly 240m MODIS severity using the ForWarn system (http://forwarn.forestthreats.org), sequential views from 

http://forwarn.forestthreats.org/
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meter or sub-meter NAIP aerial photographs, oblique aerial photos of select fall 2016 fires taken in July 2017 by 
the US Forest Service Forest Health Protection from light aircraft, and casual field observations for many of the 
fires that burned since 2015 to document mortality.   
 
Point and patch analyses 
 
The landscape scale objective of this analysis was to understand the underlying association of high canopy severity 
with coarse potential vegetation types and site moisture. Analysis of these associations within and among fires was 
achieved by extracting values from about 100,000 random points with a 30m minimum spacing using ArcMap 
10.7.1 software. Raster values extracted during this step included fire name, season, fire type (wild or prescribed), 
potential vegetation type, TRMI and other topographic values. The extracted raster values were assembled into a 
matrix for data exploration and graphing. After eliminating edge values and non-target cover types, the matrix 
consisted of about 98,300 useful point extractions. These data provide statistical insights into the percent high, 
moderate and low severity for each wild and prescribed fire.  
 
This extraction technique meant that these declines in post-fire growing season NDVI included a range of large 
patches and small tree clumps. To quantify the effects of these fires on large patch formation that are particularly 
important for some successional and habitat concerns, burn areas were converted to a 0-1 raster based on the 
high severity threshold, then severe values were converted to polygons to estimate patch area. 
 
Ancillary datasets: site moisture and potential vegetation type 
 
We characterized the fixed landform attributes of the landscape using a topographic relative moisture index 
(TRMI) derived from a 10m digital elevation model. This quantification of site moisture consisted of a three-part 
equally weighted relative index that integrated solar radiation, topographic position (relative to a 2km 
neighborhood circular mean) and drainage (a function of slope and flow accumulation). Each component was 
rescaled from 1 (wet) to 100 (dry), then averaged together and assigned to one of three categories—xeric, 
moderate and mesic using the mean and standard deviation of the greater region’s TRMI values (Figure 4).  
 
The vegetation type map used for this analysis was the same ecozone layer that was used for the vegetation 
analysis in the National Forest’s current planning effort (Figure 5). The map shows general potential vegetation 
derived from plots and field observations that are modeled using elevation and topography (Simon 2005).  
Potential vegetation types do not show current conditions that result from severe disturbance, agricultural 
clearing, urban development, or logging. In montane areas such as western North Carolina, these patterns are 
largely reflective of topography, but the type is generalized to be considerably coarser than the 10m grid used in 
the site moisture index. Given that high fire severity often varies at very fine scales, that is at the 10m resolution of 
the TRMI, not just the broad forest type polygon, the integrated use of these two maps reveals heterogeneity of 
fire effects within potential vegetation types. 
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Figure 4: The 10m grid resolution Topographic Relative Moisture Index (TRMI) for a portion of the Grandfather 
Ranger District, showing Linville Gorge at right and the north fork of the Catawba valley at center. Lake James is at 
lower right.  The mapped area shown is approximately 19km from west to east. 
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Figure 5: Ecozones for the same area shown in figure 4 above for a portion of the Grandfather Ranger District. 
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RESULTS  
 
Twelve prescribed fires and 22 wildfires were selected for this analysis to represent the environmental diversity of 
the Nantahala and Pisgah forest region. Sampled fires come from eleven counties and four seasons that burned 
over two decades (Table 1). 
 
Table 1: Western North Carolina prescribed fires and wildfires used in this analysis. 

Fire name Cause Ignition Acres 
Burned 

National 
Forest NC County 

Prescribed fire           
2019 Appletree Rx Rx fire 2019-Apr-23 2095 Nantahala NF Macon 
2016 Split White Oak Rdg. Rx Rx fire 2016-Mar-7 838 Nantahala NF Macon 
2016 Fire Gap Rx Rx fire 2016-Mar-8 1751 Nantahala NF Macon 
2010 Lost Bear East Rx Rx fire 2010-Apr-5 1070 Pisgah NF McDowell 
2008 Pilot Mtn Rx Rx fire 2008-Mar-22 1291 Pisgah NF Transylvania 
2008 Alarka Laurel Rx Rx fire 2008-Dec-11 558 Nantahala NF Swain 
2007 Leatherwood Rx Rx fire 2007-Mar-29 961 Nantahala NF Clay 
2007 Laurel Brook Rx Rx fire 2007-Feb-28 2061 Pisgah NF Transylvania 
2011 Pink Beds Rx Rx fire 2011-Mar-24 1017 Pisgah NF Transylvania 
2007 Highlands-Dirty John Rx Rx fire 2007-Mar-9 850 Nantahala NF Macon 
2007 Deweese Ridge Rx Rx fire 2007-Mar-14 844 Nantahala NF Macon 
2009 Cook Branch Rx Rx fire 2009-Apr-18 442 Nantahala NF Graham 
Wildfire           
1999 Avey Creek Wf Arson 1999-Nov-15 2099 Nantahala NF Graham 
1999 Goldie Deadon Wf Arson 1999-Nov-15 1717 Nantahala NF Graham 
2000 Brushy Ridge Wf Campfire 2000-Oct-28 12405 Pisgah NF Burke 
2001 Larman Wf Arson 2001-Nov-12 3072 Pisgah NF Madison 
2007 Dobson Knob Wf Lightning 2007-Jun-8 816 Pisgah NF McDowell 
2007 Linville-Shortoff Wf* Lightning 2007-Jun-8 6466 Pisgah NF Burke 
2008 Sunrise Wf Misc./Unknown 2008-Apr-18 1906 Pisgah NF McDowell 
2015 Bald Knob Wf Lightning 2015-Jul-17 1268 Pisgah NF McDowell 
2015 Blue Gravel Wf* Lightning 2015-Apr-14 521 Pisgah NF Burke 
2015 Poplar Wf Arson 2015-Mar-31 768 Pisgah NF Mitchell 
2016 Boteler Wf Lightning 2016-Oct-25 8627 Nantahala NF Clay 
2016 Camp Branch Wf Arson 2016-Nov-22 3234 Nantahala NF Macon 
2016 Clear Creek Wf Arson 2016-Nov-20 3493 Pisgah NF McDowell 
2016 Dicks Creek Wf Misc./Unknown 2016-Oct-23 833 Nantahala NF Jackson 
2016 Highway 151 Wf Other 2016-Nov-24 245 Pisgah NF Buncombe 
2016 Knob Wf Arson 2016-Nov-2 1133 Nantahala NF Macon 
2016 Maple Springs Wf* Arson 2016-Nov-4 8438 Nantahala NF Graham 
2016 Rock Mtn Wf Arson 2016-Nov-9 24725 Nantahala NF Macon 
2016 Silver Mine Wf Arson 2016-Apr-21 5510 Pisgah NF Madison 
2016 Tellico Wf Arson 2016-Nov-3 13877 Nantahala NF Swain-Macon 
2017 Dobson Knob Wf Misc./Unknown 2017-Apr-10 1720 Pisgah NF McDowell 
2017 White Creek Wf* Lightning 2017-Mar-21 4166 Pisgah NF Burke 

 
*All or partially reburned within the prior 20 years 
 
Fire severity varied considerably among fire types with wildfire being roughly eight times more likely to lead to a 
severe growing season NDVI decline than prescribed fire (Figure 6). Only stable and increased NDVI was higher for 
prescribed fire. 
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Figure 6: Fraction of wildfire and prescribed fire burning at different severities using the dNDVI thresholds shown 
in the legend at lower right. 
 
 
The topographic footprints of wild and prescribed fire are not identical, and this could explain part of the observed 
variation in Figure 6. The two fire type’s sampled density along elevational gradients is shown by thick black lines in 
Figure 7. Wildfires are more often at warmer and lower elevations than are prescribed fires. For a given elevation 
band, however, prescribed fires routinely burned with lower severity than wildfires. Elevations between 1,500-
3,000’ were particularly likely to burn with higher severity by wildfire than sites between 4000-5000’, and this 
reflects the peculiar high severity of escarpment wildfires on the Grandfather Ranger District. 

In addition to these elevational differences, severe fire was more likely to occur on drier slopes, particularly when 
wild (Figure 8; Table 2). Particularly strong was the TRMI component topographic position that showed more 
discrimination in severe fire than obtained from the solar radiation or drainage components or from TRMI overall.    

As wildfire and prescribed fire may also differ in terms of the dryness of the sites that burned, Table 3 shows just 
how severe decline alone was observed across three TRMI site moisture classes compared to how often it would 
occur if by chance alone. Severe effects from prescribed fire are much less likely to occur on moderate sites and 
severe effects are more often restricted to just the driest sections of prescribed fire units.  
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Figure 7: Differences in fire severity by elevation bands for (A) prescribed fires and (B) wildfires. The thick black 
lines shows the density of the sampled areas by elevation band. 
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Figure 8: Change in NDVI (dNDVI) west of the Wesser Bald Fire Tower after the 2016 Tellico fire aligns well with 
topography. In contrast to the moderate to strong decline on most ridges, the larger and taller tree crowns of 
coves are relatively stable.  

 
 
Table 2: Fire severity by constituent topographic variables and overall site moisture (TRMI) for selected wild and 
prescribed fires of the Pisgah and Nantahala Forests, 1999-2019. 

  Increase Stable 
Low 

decline 
Moderate 

decline 
High 

decline 
Severe 
decline Count 

TRMI-Overall Mesic 
    Rx Fire 3.5% 80.9% 12.9% 2.4% 0.3% 0.1%              1,796  
    Wildfire 0.8% 48.0% 28.4% 12.2% 6.4% 4.2%            13,840  
TRMI-Overall Moderate 
    Rx Fire 3.3% 79.1% 11.6% 3.7% 1.7% 0.5%              8,604  
    Wildfire 0.8% 38.6% 26.7% 13.8% 10.2% 9.8%            49,726  
TRMI-Overall Xeric 
    Rx Fire 2.3% 69.5% 12.3% 5.9% 5.9% 4.1%              3,027  
    Wildfire 0.7% 24.7% 25.8% 18.8% 14.6% 15.3%            21,153  
TRMI-Solar radiation Mesic 
    Rx Fire 3.2% 79.4% 12.3% 4.1% 0.8% 0.2%              3,271  
    Wildfire 0.8% 40.6% 28.2% 14.3% 8.6% 7.4%            22,988  
TRMI-Solar radiation Moderate 
    Rx Fire 4.2% 80.2% 11.1% 2.6% 1.5% 0.4%              2,874  
    Wildfire 0.9% 41.5% 26.6% 13.2% 8.9% 8.9%            18,765  
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TRMI-Solar radiation Xeric 
    Rx Fire 2.6% 75.0% 12.1% 4.6% 3.6% 2.1%              7,282  
    Wildfire 0.8% 32.5% 26.0% 15.8% 12.6% 12.4%            42,966  
TRMI-Drainage Mesic 
    Rx Fire 2.7% 81.0% 12.5% 1.9% 1.5% 0.4%              1,270  
    Wildfire 0.9% 48.8% 24.9% 11.4% 7.7% 6.3%              7,417  
TRMI-Drainage Moderate 
    Rx Fire 3.0% 78.0% 12.4% 3.9% 1.8% 1.0%              5,025  
    Wildfire 0.7% 39.3% 26.6% 13.3% 9.9% 10.2%            29,423  
TRMI-Drainage Xeric 
    Rx Fire 3.2% 76.0% 11.5% 4.5% 3.1% 1.7%              7,132  
    Wildfire 0.8% 33.2% 27.1% 16.3% 11.7% 10.9%            47,879  
TRMI-Topographic position Mesic 
    Rx Fire 4.5% 79.1% 11.6% 3.3% 1.2% 0.3%              5,566  
    Wildfire 0.9% 46.8% 27.0% 11.6% 7.8% 5.9%            34,986  
TRMI-Topographic position Moderate 
    Rx Fire 2.2% 76.8% 12.1% 4.3% 3.1% 1.5%              7,136  
    Wildfire 0.7% 31.6% 27.5% 16.3% 12.0% 11.9%            40,269  
TRMI-Topographic position Xeric 
    Rx Fire 1.4% 67.4% 12.8% 6.6% 5.0% 6.8%                  725  
    Wildfire 0.8% 20.8% 22.4% 20.5% 16.2% 19.4%              9,464  

 
 
Table 3: Severe growing season NDVI decline relative to site moisture and expectations based on site and fire type 
differences. 

 Mesic Moderate Xeric Total 
Prescribed fire 
     Expected 13.3% 64.1% 22.6% 100.0% 
     Observed 0.6% 27.0% 72.4% 100.0% 
Wildfire 
     Expected 17.1% 58.6% 24.3% 100.0% 
     Observed 6.6% 56.1% 37.3% 100.0% 

 
 
Fire severity varied among vegetation types. The pine-oak heath type was particularly notable as a severe decline 
was observed a quarter of the time (Table 4). This likelihood of decline was roughly twice that of the dry oak and 
dry-mesic oak types and three times that observed for the acid cove type. Much of this difference relates to the 
pine-heath type’s occurrence on dry upper slope sites that regularly burned severely. It is unclear from these data 
if this tendency for severe fire depends more on the type’s vegetation or fuel attributes or the inherent tendency 
of these sites for a particular fire behavior. The pine-oak heath type’s association with high severity did not extend 
as strongly to prescribed fire that shows a severe decline only 3% of the time.  
 
Dry oak and dry-mesic oak forests were more likely to experience severe fire than were mesic oak forests, and as 
these types were modeled using topographical gradients, that is expected.  High elevation red oak burned more 
similarly to mesic oak forests than to dry oak or dry-mesic oak types, and this is consistent with the elevation 
gradient effects shown on Figure 7. 
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Acidic cove types showed considerably more high severity than rich coves, and this may relate to site or 
compositional differences. Acidic coves often have an ericaceous shrub understory that can cause spotty pockets 
of high severity.  Other vegetation types were not well represented by the prescribed fires or wildfires used in this 
analysis. 

 
Table 4: Fire severity by potential vegetation type for selected wild and prescribed fires of the Pisgah and 
Nantahala Forests, 1999-2019. 

  Increase Stable Low 
decline 

Mod 
decline 

High 
decline 

Severe 
decline 

Count 

Acidic Cove 1.7% 48.2% 22.9% 12.0% 8.6% 6.6% 21,558 
Rx Fire 3.9% 80.4% 12.5% 2.8% 0.4% 0.1% 3,285 
Wildfire 1.3% 42.4% 24.8% 13.7% 10.0% 7.7% 18,273 

Dry-Mesic Oak 0.5% 34.0% 25.0% 16.8% 12.0% 11.8% 8,607 
Rx Fire 0.7% 84.6% 8.2% 2.8% 2.8% 1.0% 1,041 
Wildfire 0.4% 27.0% 27.3% 18.7% 13.2% 13.3% 7,566 

Dry-Oak 1.2% 39.0% 23.7% 14.0% 10.4% 11.7% 4,849 
Rx Fire 2.7% 62.2% 14.9% 4.4% 6.6% 9.2% 866 
Wildfire 0.9% 33.9% 25.6% 16.0% 11.2% 12.3% 3,983 

Floodplain 1.2% 45.2% 41.7% 11.9% 0.0% 0.0% 84 
Rx Fire 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 1 
Wildfire 1.2% 45.8% 41.0% 12.0% 0.0% 0.0% 83 

High Elev. Red Oak 1.2% 56.4% 28.2% 7.1% 3.5% 3.6% 4,984 
Rx Fire 4.7% 85.3% 6.1% 2.9% 0.9% 0.1% 1,180 
Wildfire 0.1% 47.4% 35.0% 8.4% 4.3% 4.7% 3,804 

Mesic Oak 0.9% 44.2% 31.7% 13.8% 6.1% 3.3% 16,476 
Rx Fire 2.9% 65.9% 22.5% 6.8% 1.2% 0.8% 1,798 
Wildfire 0.6% 41.5% 32.9% 14.7% 6.7% 3.6% 14,678 

Northern Hardwood 1.4% 66.5% 24.2% 4.9% 1.8% 1.2% 2,507 
Rx Fire 3.2% 84.0% 9.9% 2.8% 0.1% 0.0% 880 
Wildfire 0.4% 57.1% 32.0% 6.0% 2.6% 1.9% 1,627 

Pine-Oak Heath 1.0% 22.1% 16.2% 18.1% 19.5% 23.1% 19,380 
Rx Fire 1.0% 71.0% 10.0% 6.3% 8.6% 3.1% 1,663 
Wildfire 1.0% 17.5% 16.7% 19.3% 20.5% 25.0% 17,717 

linvillRich Cove 1.0% 55.3% 29.6% 9.6% 3.4% 1.3% 16,909 
Rx Fire 3.6% 80.9% 9.3% 3.7% 2.1% 0.5% 2,619 
Wildfire 0.5% 50.6% 33.3% 10.6% 3.6% 1.4% 14,290 

Shortleaf Pine 1.1% 23.2% 20.4% 20.0% 18.4% 16.9% 2,442 
Rx Fire 0.0% 68.8% 18.8% 6.3% 6.3% 0.0% 16 
Wildfire 1.2% 22.9% 20.4% 20.1% 18.5% 17.0% 2,426 

Spruce-Fir 2.0% 62.4% 32.9% 1.7% 1.1% 0.0% 356 
Rx Fire 9.0% 85.9% 5.1% 0.0% 0.0% 0.0% 78 
Wildfire 0.0% 55.8% 40.6% 2.2% 1.4% 0.0% 278 

Grand Total 1.1% 42.2% 24.7% 13.3% 9.6% 9.0% 98,152 
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Wildfires resulted in larger high severity patches than did prescribed fires (Figure 9).  Several fires on the 
Grandfather Ranger District were especially severe, leading to irregular, interconnected patches that exceeded 25 
acres. Wildfires also created smaller patches and gaps, and these smaller successional features were more typical 
of prescribed fires, although high severity constituted a relatively minor fraction of most burns. Of the 121,150 
acres of wild and prescribed fire included in this analysis, 8,950 wildfire acres resulted in patches greater than 0.5 
acres and only 150 acres resulted. Although this research was not a complete census and early successional habitat 
results from other disturbances such as wind and logging, the majority of fire-associated gaps on the Forest have 
resulted from wildfire.  However, the scheduled reburning of prescribed fire units may eventually lead to sustained 
early successional habitat on susceptible xeric sites and vegetation types and if not, fire events of greater intensity 
may be required (Arthur and others 1998; Schwartz and others 2016). Similarly, areas that are particularly sensitive 
to reburning wildfires such as the Linville Gorge Wilderness area, may see combinations of early successional 
habitat expansion from severe and moderately severe reburns (Hagen and others 2015). 

  
Figure 9: High severity patch/gap area for from wild and prescribed fire. 
 
 

CONCLUSIONS 
 
Gradients of fire and vegetation dynamics 
 
Topographic-vegetational gradients drive the chance of severe fire, whether wild or prescribed. These results are 
consistent with our most detailed early reports of fire’s effects from over a century ago and more recent 
observations of wildfire effects in the region (Ayres and Ashe 1905; Wimberly and Reilly 2007). Understanding that 
vegetation dynamics have consistently varied along such environmental gradients is especially helpful when 
addressing ecological resilience or ecological memory.  

Gradient analysis of vegetation was popularized as an approach in the region during the mid-20th century to 
understand clear repeatable patterns of forest composition and structure (Whitaker 1956). At that time, 
researchers under-valued the importance of disturbance for reinforcing or even causing the patterns that they 
observed. This research underscores the well-established association between vegetation and topography in this 
region. 
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As in other montane areas where fire effects have been addressed with a landscape perspective (e.g., Harris and 
Taylor 2017), this research shows that the topographic gradients reinforce pre-existing forest patterns, even after a 
century without fire, but that event-specific nuances like fire weather, fuels, spread direction and time of year, are 
also important for determining outcomes. More fire-adapted species and vegetation types (Varner and others 
2021) have been more likely to burn severely than mesic slopes or coves. However, this does not mean that there 
have been no finer scale structural or compositional consequences after a century of fire exclusion that this 
research does not capture (e.g., Carpenter and others 2021). In addition, long-term change from fire exclusion, 
non-native plants, insects and diseases, climate change and other social-ecological factors can include both 
substantive novelty and a less dramatic shift in the likelihood of a given severity outcome. More broadly however, 
site and vegetational inertia appear to dominate the dynamics of the area’s modern fire regime. 

Some researchers refer to such heterogenous landscape fire effects and regimes in montane systems as being of 
“mixed severity” (e.g., Arthur and others 2021). From this research, fire effects reflect both temporal chance 
factors and recurrent spatial patterns from topography. In both aspects, Southern Appalachian fires are usually of 
mixed severity, but fire’s behavior and effects are far from random as they can be in more topographically and 
vegetatively uniform environments.  

When wildfires burned more frequently in the past, pine-oak heath forests may have been more likely to burn with 
lower severity than shown by some of the recent wildfires included in this research, but high severity fire was 
unquestionably an important part of the natural dynamic (Barden and Woods 1976, Waldrop and Brose 1999, 
Williams and Johnson 1990, Williams 1998). Depending on site and chance weather factors, even-aged cohorts of 
table and pitch pine may have been self-replacing and in other times and places, recurrent fires may have led to an 
open canopied woodland. The existence of the latter is suggested by uneven-aged, but pulsed pine establishment 
and multi-scarred pines that may have formed by combinations of fire and beetle mortality. With the vegetation 
type’s historically frequent fire regime inferred from tree ring research, the recent fire severity of these sites may 
also reflect the anomalous accumulation of fuels and successional growth of flammable ericaceous understory 
(Lafon and others 2017).  Even-aged pine cohorts are common after severe wildfires of the region, particularly for 
those of the Blue Ridge Escarpment on the Grandfather Ranger District (Figure 3, Figure 10). 

More than any other vegetation type or site moisture condition, rich coves exhibit the most predictable fire 
effects, and effects were nearly always minor as measured by dNDVI. As hotspots of biomass and rich biodiversity, 
the disturbance regimes of these topographic niches appear to be more dominated by localized wind and tree fall 
gaps from downbursts, even though litter fires readily spread across these areas during the droughty 2016 fire 
season. High fuel moisture, mesic fuel types, lower diurnal temperatures and reduced wind under larger and taller 
tree canopies are among the specific factors that can explain reduced fire behavior here. Under some cool season 
prescribed fire conditions, coves can act as fire breaks, but in as much as litter carries fire during drought, these 
areas should not be thought of as fire refugia. Because of this conditional largely seasonal behavior of landscape 
fire spread, the frequent broad-scale fires that are thought to have burned prior to fire exclusion were either from 
widespread ignitions or they were indicative of drought. From a paleo-and historical perspective, the former (i.e., 
ignitions) likely varied with shifting cultural factors, including human population density and distribution, while 
drought frequency varied across decades to centuries (Figure 11). Such dynamic temporal fire frequency and 
severity may have provided local opportunities for cohort establishment and further contributed to the 
vegetational and pyrodiversity of this montane landscape. Note in figure 11 that fire exclusion during the mid-20th 
century corresponded with less frequent drought, and this suggests that suppression success during that era may 
have been facilitated by decades of moderate fire weather, not just technology and prevention as more often 
claimed.  
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Figure 10: Age structure six years after the summer 2015 Bald Knob fire on the Grandfather Ranger District shows 
even-aged pitch and table mountain pine in the high severity patches that are represented by standing dead trees. 
Note the persistent hardwood forests in the inter-ridge drainages that burned less severely (see Appendix 1 for a 
map of this fire). 

 

 
 
Figure 11: During the early 20th century, notable Southern Appalachian fire years correspond with both dry and 
moderate drought conditions. As wildfires began to return in the 1980s, they were more often only associated 
with extreme drought. Large fire years were inferred from regional newspaper accounts and official fire reports. 
Drought variability is from NOAAs Palmer Drought Severity Index for Climate Division NC1, TN1 and GA2.  
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Ecological changes that follow the restoration of fire after extensive fire exclusion may lead to divergent 
successional trajectories among vegetation types. For example, the fire-adapted species that dominate the pine-
oak heath, dry oak and dry mesic oak vegetation types where forest mesophication has largely occurred may face 
altered competition or suffer disproportionately from fire’s return (Lafon and others 2017; Arthur and others 2021, 
Carpenter and others 2021).  Management restrictions on the seasonal timing or extent of fires could lead to less 
historical fire frequency or burn conditions. 
 
Applications for planning 
 
Successful forest planning involves anticipating the effects of management and the less predictable occurrence and 
effects of natural disturbances. Wildfire effects routinely vary due to nuances of weather, phenology or burn 
season, dynamic seasonal or event fuels, ignition location, and suppression response decisions. In addition, some 
variables that influence outcomes are poorly mapped across the Southern Appalachians, such as aspects of 
vegetation, fuels and ignitions. Whether uncertainties result from insufficient knowledge or stochastic factors, 
planning can frame outcomes in terms of likelihoods or risk probabilities (Bates and others 2021; Carriger and 
others 2021). That is, while the future occurrence and outcome of fire cannot be known with certainty, with the 
right use of landscape datasets, planners can know the relative likelihoods of desirable or undesirable outcomes 
happening for areas of concern. 
 
This research quantifies a phenomenon that fire managers have long observed: that the chance of high severity 
fire and patch formation is not random. Results show that severe fire outcomes are somewhat predictable, but 
they vary among fire types, topography and potential vegetation type. From these insights, forest planners gain 
insights into where high severity fire patches are more or less likely to occur in the future, with implications for 
how and where fire-associated forest structural restoration efforts are likely to be self-sustaining over the long-
term.  
 
When statistical patterns from these fires are extrapolated from these selected fires to the broader landscape, 
these data provide a model of severe fire likelihoods if fire occurs. We know, however that the chance of fire 
occurring across the Southern Appalachians likely varies according to ignitions, fire spread and suppression 
difficulty, but as large wildfires are just now emerging in some parts of the region such as the Nantahala District 
during 2016, it is difficult to accurately predict future wildfire occurrence. Human ignitions are common, and the 
region’s growing wildland urban intermix provides more opportunity for accidental ignitions and access for 
suppression response. If 2016’s hot-droughty fall fire season provides a useful analogue for future wildfire 
occurrence with climate change, co-occurring large and mid-sized fires are to be expected, and coinciding wildfire 
outbreaks can tax suppression efforts and reduce its effectiveness. Many of the region’s largest fires during 2016 
occurred in wilderness areas where rugged topography and suppression constraints provide stable constraints, so 
large fires seem likely to return there with comparable drought, ignition, and suppression conditions. Importantly, 
these more remote forest tracts lie adjacent to the growing wildland urban interface, and as smoke from long-
unburned fuels can spread across the region and into nearby urban areas (Zhao and others, 2019), wildfires in 
these more remote areas share concerns of those closer to communities in terms of both spread risks and public 
health.  
 
Climate models indicate that more severe fire weather is in store for the southeastern US, particularly in the 
summer and fall (Liu and others 2013). In the Southern Appalachians, this will continue the pattern of drought and 
notable wildfire seasons that has been evolving since the mid-20th century (Figure 11). However, with more heat 
and more or less tropical storm activity in the fall, severe fire weather may develop with a more rapid onset or 
cessation than in the past or, alternatively, periodic multi-year droughts that have occurred throughout the last 
century and a quarter could become common.  
 
With growing numbers of wildfires available for learning in the region, those that occur during extreme drought 
can become analogs or models for what may occur under future drought conditions. Similarly, observations of 
long-term change from repeated prescribed fires can lend insight into how outcomes compare to those of wildfires 
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that burn during different seasons and weather. The decades-long archival record from remote sensing can be 
particularly useful for satisfying some aspects of these critical monitoring, planning and implementation needs. 
Having diversity and representativeness of multiple fires is key to meaningfully address landscape questions. By 
capturing the range of fire diversity we gain breadth of understanding and deep insight into how pyrodiversity has 
fostered the development and resilience of Southern Appalachian forests. 
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Appendix 1: Wildfire and prescribed fire effects from remote sensing 
 
The following maps show change in NDVI from the growing season before to after the wild or prescribed fire 
occurred. Clear early summer scenes were used when available, however most baseline and post-fire values used 
are mosaics constructed from the highest NDVI observed during the period to as much as possible overcome the 
common problems of clouds, cloud shadows, atmospheric effects, and illumination. Atmospherically-adjusted 
surface reflectance values were used when available on Earth Engine and the hiform.org process. This was routine 
for Landsat 5 and Landsat 8 imagery and for Sentinel 2 since 2018, however 2016-2017 Sentinel 2 imagery relied 
on unadjusted top-of-atmosphere products.  The standard surface reflectance corrections in both Landsat and 
Sentinel 2 products sometimes introduce errors in shadowed areas due to overcorrection—that is, a false high 
NDVI results from the correction process that is perpetuated by the maximum value process used for those 
overcorrected cells. To overcome this, the dates used for some maps was refined to exclude these spurious values. 
 
  
LEGEND 
 

Severe decline (< -21) 
High decline (-11 to -20) 
Moderate decline (-6 to -10) 
Low decline (-3 to -5) 
Stable (-2 to 2) 
Increase (> 2) 
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Brushy Ridge 
Fire type: Wildfire 
Location: Pisgah National Forest 
County: Burke 
Ignition date: 28 Oct 2000 
Cause: Accidental (campfire) 
Source: Landsat 5 (30m) 
Baseline: 2000-06-02  
Post-fire: 2001-06-05 
Area (acres): 12,405 

 

 
 
Shortoff (Linville Complex) 

Fire type: Wildfire 
Location: Pisgah National Forest 
County: Burke 
Ignition date: 8 Jun 2007 
Cause: Lightning 
Source: Landsat 5 (30m) 
Baseline: 2006-05-15 to 09-21 
Post-fire: 2007-08-09 
Area (acres): 6,500 
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Blue Gravel 
Fire type: Wildfire 
Location: Pisgah National Forest 
County: Burke 
Ignition date: 14 Apr 2015 
Cause: Lightning 
Source: Landsat 8 (30m) 
Baseline: 2014-05-15 to 09-21 
Post-fire: 2015-05-15 to 09-21 
Area (acres): 521 

 

 
 
White Creek 

Fire type: Wildfire 
Location: Pisgah National Forest 
County: Burke 
Ignition date: 21 Mar 2017 
Cause: Lightning 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 4,166 
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Sunrise 
Fire type: Wildfire 
Location: Pisgah National Forest 
County: McDowell 
Ignition date: 18 Apr 2008 
Cause: Misc. 
Source: Landsat 5 (30m) 
Baseline: 2007-06-01 to 09-21 
Post-fire: 2008-06-21 
Area (acres): 1,906 

 

 
 
Dobson Knob 

Fire type: Wildfire 
Location: Pisgah National Forest 
County: McDowell 
Ignition date: 8 Jun 2007 
Cause: Lightning 
Source: Landsat 5 (30m) 
Baseline: 2006-06-01 to 09-21 
Post-fire: 2007-06-10 to 09-21 
Area (acres): 820 
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Bald Knob 
Fire type: Wildfire (fire use) 
Location: Pisgah National Forest 
County: McDowell 
Ignition date: 17 Jul 2015 
Cause: Lightning 
Source: Landsat 8 (30m) 
Baseline: 2015-06-19 
Post-fire: 2016-06-21 
Area (acres): 1,268 

 

 
 
Dobson Knob 

Fire type: Wildfire 
Location: Pisgah National Forest 
County: McDowell 
Ignition date: 10 Apr 2017 
Cause:  
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2016-05-15 to 09-21 
Area (acres): 1,720 
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Larman 
Fire type: Wildfire 
Location: Nantahala National Forest 
County: Madison 
Ignition date: 12 Nov 2001 
Cause: Arson 
Source: Landsat 5 (30m) 
Baseline: 2001-05-15 to 09-21 
Post-fire: 2002-05-15 to 09-21 
Area (acres): 3,072 

 

 
 
Silver Mine 

Fire type: Wildfire 
Location: Pisgah National Forest 
County: Madison 
Ignition date: 21 Apr 2016 
Cause: Arson 
Source: Landsat 8 (30m) 
Baseline: 2014-05-15 to 09-21 
Post-fire: 2016-05-15 to 09-21 
Area (acres): 6,083 
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Poplar 
Fire type: Wildfire 
Location: Pisgah National Forest 
County: Mitchell 
Ignition date: 31 Mar 2015 
Cause: Arson 
Source: Landsat 8 (30m) 
Baseline: 2014-05-15 to 09-21 
Post-fire: 2016-05-15 to 09-21 
Area (acres): 768 

 

 
 
Highway 151 

Fire type: Wildfire 
Location: Pisgah National Forest 
County: Buncombe 
Ignition date: 24 Nov 2016 
Cause: Accidental  
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 245 
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Avey Creek  
Fire type: Wildfire 
Location: Nantahala National Forest 
County: Graham 
Ignition date: 15 Nov 1999 
Cause: Arson 
Source: Landsat 5 (30m) 
Baseline: 1999-06-01 to 09-03 
Post-fire: 2000-06-01 to 09-03 
Area (acres): 2,099 
 

 

 
 
Goldie Deadon  

Fire type: Wildfire 
Location: Nantahala National Forest 
County: Graham 
Ignition date: 15 Nov 1999 
Cause: Arson 
Source: Landsat 5 (30m) 
Baseline: 1999-06-01 to 09-03 
Post-fire: 2000-06-01 to 09-03 
Area (acres): 1,717 
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Maple Springs/Old Roughy 
Fire type: Wildfire 
Location: Nantahala National Forest 
County: Graham 
Ignition date: 4 Nov 2016 
Cause: Arson 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 7,700  
 
 

 
 
 

 

 
 
 
 
 
 

 

 
 



 
 

32 
 

Boteler 
Fire type: Wildfire 
Location: Nantahala National Forest 
County: Clay 
Ignition date: 25 Oct 2016 
Cause: Lightning 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 8,627 
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Camp Branch 
Fire type: Wildfire 
Location: Nantahala National Forest 
County: Macon 
Ignition date: 22 Nov 2016 
Cause: Arson 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 3,234 
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Clear Creek 
Fire type: Wildfire 
Location: Nantahala National Forest 
County: McDowell 
Ignition date: 20 Nov 2016 
Cause: Arson 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 3,493 
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Dick’s Creek 
Fire type: Wildfire 
Location: Nantahala National Forest 
County: Jackson 
Ignition date: 23 Oct 2016 
Cause: Misc. 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 833 

 

 
 
Knob 

Fire type: Wildfire 
Location: Nantahala National Forest 
County: Macon 
Ignition date: 2 Nov 2016 
Cause: Arson 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 1,133 
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Rock Mountain 
Fire type: Wildfire 
Location: Nantahala National Forest 
County: Macon 
Ignition date: 9 Nov 2016 (in GA) 
Cause: Arson 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 11,600 (NC only) 

NC fraction only 
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Tellico-Ferebee 
Fire type: Wildfire 
Location: Nantahala National Forest 
County: Swain 
Ignition date: 3 Nov 2016 
Cause: Arson 
Source: Sentinel 2 (10m) 
Baseline: 2016-05-15 to 09-21 
Post-fire: 2017-05-15 to 09-21 
Area (acres): 14,172 
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Laurel Brook 
Fire type: Prescribed Fire 
Location: Pisgah National Forest 
County: Transylvania 
Ignition date: 28 Feb 2007 
Source: Landsat 5 (30m) 
Baseline: 2005-07-01 to 09-09 
Post-fire: 2007-07-01 to 09-21 
Area (acres): 2,100 

 
 

 
 
Pilot Mountain 

Fire type: Prescribed Fire 
Location: Pisgah National Forest 
County: Transylvania 
Ignition date: 22 Mar 2008 
Source: Landsat 5 (30m) 
Baseline: 2007-08-01 to 09-21 
Post-fire: 2008-08-02 
Area (acres): 1,291 
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Lost Bear East 
Fire type: Prescribed Fire 
Location: Pisgah National Forest 
County: McDowell 
Ignition date: 5 Apr 2010 
Source: Landsat 5 (30m) 
Baseline: 2008-06-01 to 07-31 
Post-fire: 2010-06-01 to 07-31 
Area (acres): 1,070 
 

 
 

 
 
Pink Beds 

Fire type: Prescribed Fire 
Location: Pisgah National Forest 
County: Transylvania 
Ignition date: 24 Mar 2011 
Source: Landsat 5 (30m) 
Baseline: 2010-06-21  
Post-fire: 2011-06-24 
Area (acres): 1,017 
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Leatherwood 
Fire type: Prescribed Fire 
Location: Nantahala National Forest 
County: Swain 
Ignition date: 29 Mar 2007 
Source: Landsat 5 (30m) 
Baseline: 2006-05-15 to 09-21 
Post-fire: 2007-05-15 to 09-21 
Area (acres): 961 
 

 

 
 
Highlands 

Fire type: Prescribed Fire 
Location: Nantahala National Forest 
County: Macon 
Ignition date: 9 Mar 2007 
Source: Landsat 5 (30m) 
Baseline: 2006-05-15 to 09-21 
Post-fire: 2007-05-15 to 09-21 
Area (acres): 850 
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Deweese Ridge 
Fire type: Prescribed Fire 
Location: Nantahala National Forest 
County: Macon 
Ignition date: 14 Mar 2007 
Source: Landsat 5 (30m) 
Baseline: 2006-05-15 to 09-21 
Post-fire: 2007-05-15 to 09-21 
Area (acres): 844 
 

 

 
 
Alarka Laurel 

Fire type: Prescribed Fire 
Location: Nantahala National Forest 
County: Swain 
Ignition date: 11 Dec 2008 
Source: Landsat 5 (30m) 
Baseline: 2008-06-30 to 07-18 
Post-fire: 2009-06-01 to 06-30 
Area (acres): 558 
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Cook Branch 
Fire type: Prescribed Fire 
Location: Nantahala National Forest 
County: Graham 
Ignition date: 18 Apr 2009 
Source: Landsat 5 (30m) 
Baseline: 2008-06-30 to 07-31 
Post-fire: 2009-06-09 
Area (acres): 442 
 

 
 

 
 
Split White Oak Ridge 

Fire type: Prescribed Fire 
Location: Nantahala National Forest 
County: Macon 
Ignition date: 7 Mar 2016 
Source: Sentinel 2 (10m) 
Baseline: 2015-05-15 to 09-21 
Post-fire: 2016-05-15 to 09-21 
Area (acres): 838 
 

 
 

 
Fire Gap 
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Fire type: Prescribed Fire 
Location: Nantahala National Forest 
County: Macon 
Ignition date: 8 Mar 2016 
Source: Sentinel 2 (10m) 
Baseline: 2015-05-15 to 09-21 
Post-fire: 2016-05-15 to 09-21 
Area (acres): 1,751 

  
 
Appletree 

Fire type: Prescribed Fire 
Location: Nantahala National Forest 
County: Macon 
Ignition date: 23 Apr 2019 
Source: Sentinel 2 (10m) 
Baseline: 2018-07-01 to 07-31 
Post-fire: 2019-07-24  
Area (acres): 2,095 
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Table A2a: Likelihoods of dNDVI severity by prescribed fire and wildfire. 
 

  Increase Stable 
Low 

Decline 
Mod 

Decline 
High 

Decline 
Severe 
Decline 

Grand 
Total 

        
Rx Fire 3.1% 77.2% 12.0% 4.0% 2.5% 1.3% 100.0% 

Rx_AlarkaLaurel_2008 3.5% 83.9% 7.9% 4.4% 0.4% 0.0% 100.0% 
Rx_Appletree_2019 0.6% 94.8% 3.7% 0.5% 0.4% 0.0% 100.0% 
Rx_CookBranch_2009 0.2% 47.3% 17.9% 13.4% 12.5% 8.7% 100.0% 
Rx_DeweeseRidge_2007 0.2% 66.9% 10.5% 6.1% 6.9% 9.2% 100.0% 
Rx_FireGap_2016 2.8% 53.8% 32.3% 10.7% 0.4% 0.0% 100.0% 
Rx_Highlands_2007 1.1% 91.0% 4.0% 2.7% 1.3% 0.0% 100.0% 
Rx_LaurelBrook_2007 1.7% 85.3% 11.9% 0.9% 0.3% 0.0% 100.0% 
Rx_Leatherwood_2007 0.0% 52.3% 14.3% 12.7% 17.0% 3.7% 100.0% 
Rx_LostBearEast_2010 15.1% 72.1% 6.9% 1.6% 2.4% 1.9% 100.0% 
Rx_PilotMtn_2008 6.6% 91.6% 1.6% 0.2% 0.1% 0.0% 100.0% 
Rx_PinkBeds_2011 0.0% 81.1% 17.3% 0.7% 0.3% 0.6% 100.0% 
Rx_SplitWhiteOakRidge_2016 7.4% 76.5% 11.8% 4.3% 0.1% 0.0% 100.0% 

        
Wildfire 0.8% 36.7% 26.7% 14.8% 10.7% 10.3% 100.0% 

Wf_AveyCreek_1999 0.1% 70.1% 25.0% 3.9% 0.9% 0.0% 100.0% 
Wf_BaldKnob_2015 2.6% 29.8% 6.9% 8.2% 19.2% 33.2% 100.0% 
Wf_BlueGravel_2015 3.8% 46.5% 23.4% 16.4% 9.1% 0.8% 100.0% 
Wf_Boteler_2016 0.0% 37.3% 41.8% 12.7% 5.4% 2.8% 100.0% 
Wf_BrushyRidge_2000 1.2% 35.3% 25.1% 17.2% 13.2% 8.1% 100.0% 
Wf_CampBranch_2016 0.8% 47.0% 30.7% 8.1% 6.1% 7.3% 100.0% 
Wf_ClearCreek_2016 3.0% 26.9% 19.2% 30.5% 16.4% 4.0% 100.0% 
Wf_DicksCreek_2016 0.0% 28.7% 29.9% 27.0% 9.8% 4.5% 100.0% 
Wf_DobsonKnob_2007 0.0% 10.2% 13.1% 13.5% 24.5% 38.7% 100.0% 
Wf_DobsonKnob_2017 2.9% 5.4% 11.7% 38.0% 25.5% 16.5% 100.0% 
Wf_GoldieDeadon_1999 1.5% 69.6% 22.7% 4.6% 1.1% 0.4% 100.0% 
Wf_Highway151_2016 0.0% 5.3% 58.8% 28.4% 4.5% 2.9% 100.0% 
Wf_Knob_2016 0.3% 74.8% 22.9% 1.6% 0.4% 0.0% 100.0% 
Wf_Larman_2001 0.0% 15.1% 27.7% 28.3% 17.3% 11.6% 100.0% 
Wf_LinvilleComplex_2007 0.0% 4.7% 7.9% 10.6% 21.4% 55.4% 100.0% 
Wf_MapleSprings_2016 0.2% 37.6% 36.3% 18.2% 5.8% 1.9% 100.0% 
Wf_Poplar_2015 2.7% 57.6% 24.9% 10.1% 4.7% 0.0% 100.0% 
Wf_RockMtn_2016 0.1% 52.1% 34.1% 7.7% 3.5% 2.5% 100.0% 
Wf_SilverMine_2016 4.7% 65.0% 10.1% 6.9% 6.2% 7.1% 100.0% 
Wf_Sunrise_2008 0.2% 14.9% 20.4% 21.2% 18.4% 25.0% 100.0% 
Wf_Tellico_2016 0.1% 32.8% 32.6% 17.5% 9.6% 7.4% 100.0% 
Wf_WhiteCreek_2017 1.1% 12.3% 16.8% 29.0% 32.0% 8.8% 100.0% 
        

All fires combined 1.1% 42.2% 24.7% 13.3% 9.6% 9.0% 100.0% 
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Table A2b: Relative likelihood of severe fire across site moisture categories comparing the site moistures available 
for the fire with those observed to have a severe growing season decline. 
 

    Mesic Moderate Xeric Count % Severe 
Prescribed fire Available: 13.3% 64.1% 22.6% 13,427   
  Observed: 0.6% 27.0% 72.4% 173 1.3% 

Rx_AlarkaLaurel_2008 Available: 7.7% 66.7% 25.6% 546  
  Observed: None None None 0 0.0% 

Rx_Appletree_2019 Available: 21.4% 59.0% 19.6% 2,072  
  Observed: 0.0% 100.0% 0.0% 1 0.0% 
Rx_CookBranch_2009 Available: 25.6% 55.1% 19.3% 425  
  Observed: 2.7% 48.6% 48.6% 37 8.7% 
Rx_DeweeseRidge_2007 Available: 17.7% 55.7% 26.6% 835  
  Observed: 0.0% 16.7% 83.3% 77 9.2% 
Rx_FireGap_2016 Available: 15.9% 59.8% 24.3% 1,711  

  Observed: None None None 0 0.0% 
Rx_Highlands_2007 Available: 4.3% 71.8% 23.9% 829  
  Observed: None None None 0 0.0% 
Rx_LaurelBrook_2007 Available: 11.6% 65.7% 22.7% 1,974  
  Observed: None None None 0 0.0% 
Rx_Leatherwood_2007 Available: 10.5% 60.6% 28.9% 920  
  Observed: 0.0% 17.6% 82.4% 34 3.7% 
Rx_LostBearEast_2010 Available: 8.2% 63.2% 28.6% 950  
  Observed: 0.0% 16.7% 83.3% 18 1.9% 
Rx_PilotMtn_2008 Available: 5.5% 65.4% 29.1% 1,263  
  Observed: None None None 0 0.0% 
Rx_PinkBeds_2011 Available: 0.0% 100.0% 0.0% 1,061  
  Observed: 9.8% 88.5% 1.7% 6 0.6% 
Rx_SplitWhiteOakRidge_2016 Available: 19.7% 58.3% 22.0% 841  
  Observed: None None None 0 0.0% 
              

Wildfire Available: 17.1% 58.6% 24.3% 84,719   
  Observed: 6.6% 56.1% 37.3% 8,691 10.3% 

Wf_AveyCreek_1999 Available: 4.9% 53.5% 41.6% 2,127  
  Observed: None None None 0 0.0% 

Wf_BaldKnob_2015 Available: 12.9% 70.6% 16.5% 1,240  
  Observed: 13.8% 74.0% 12.1% 412 33.2% 
Wf_BlueGravel_2015 Available: 6.0% 67.1% 26.8% 529  

  Observed: 0.0% 100.0% 0.0% 4 0.8% 
Wf_Boteler_2016 Available: 15.2% 58.5% 26.2% 8,370  
  Observed: 4.1% 28.9% 67.0% 235 2.8% 
Wf_BrushyRidge_2000 Available: 20.9% 58.4% 20.7% 11,851  

  Observed: 6.7% 48.4% 44.9% 955 8.1% 
Wf_CampBranch_2016 Available: 11.7% 59.8% 28.5% 3,105  
  Observed: 0.0% 35.5% 64.5% 227 7.3% 
Wf_ClearCreek_2016 Available: 23.3% 51.7% 25.0% 1,691  

  Observed: 2.4% 38.1% 59.5% 67 4.0% 
Wf_DicksCreek_2016 Available: 27.5% 51.5% 21.0% 418  
  Observed: 4.0% 56.0% 40.0% 19 4.5% 
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Wf_DobsonKnob_2007 Available: 16.2% 58.1% 25.7% 801  
  Observed: 13.5% 60.5% 26.0% 310 38.7% 

Wf_DobsonKnob_2017 Available: 15.5% 72.3% 12.2% 1,226  
  Observed: 7.5% 72.0% 20.5% 202 16.5% 
Wf_GoldieDeadon_1999 Available: 4.6% 53.2% 42.2% 1,678  

  Observed: 0.0% 16.7% 83.3% 6 0.4% 
Wf_Highway151_2016 Available: 25.5% 66.7% 7.8% 243  
  Observed: 0.0% 57.1% 42.9% 7 2.9% 
Wf_Knob_2016 Available: 19.5% 56.7% 23.8% 1,101  
  Observed: None None None 0 0.0% 
Wf_Larman_2001 Available: 8.8% 57.5% 33.8% 2,703  
  Expected: 13.1% 56.7% 30.2% 314 11.6% 
Wf_LinvilleComplex_2007 Available: 13.1% 61.2% 25.6% 6,381  
  Observed: 6.8% 60.8% 32.4% 3,534 55.4% 
Wf_MapleSprings_2016 Available: 20.4% 52.3% 27.3% 8,187  
  Observed: 3.2% 25.0% 71.8% 154 1.9% 
Wf_Poplar_2015 Available: 4.7% 72.0% 23.3% 595  
  Observed: None None None 0 0.0% 
Wf_RockMtn_2016 Available: 12.4% 69.1% 18.4% 11,280  
  Observed: 1.4% 36.4% 62.2% 284 2.5% 
Wf_SilverMine_2016 Available: 14.0% 53.2% 32.7% 5,331  
  Observed: 2.1% 42.1% 55.8% 380 7.1% 
Wf_Sunrise_2008 Available: 15.7% 73.9% 10.4% 1,961  
  Observed: 3.9% 77.1% 19.0% 490 25.0% 
Wf_Tellico_2016 Available: 26.4% 51.2% 22.4% 9,663  
  Observed: 7.3% 45.7% 47.0% 719 7.4% 
Wf_WhiteCreek_2017 Available: 13.0% 62.0% 25.0% 4,238  
  Observed: 7.6% 67.2% 25.3% 372 8.8% 

 
 
 
Table A3: A comparison of high severity areas from patch analysis and point extraction analyses. 
 

Fire  
Name 

% severe in patch 
analysis 

% severe in patch 
analysis >0.5acres 

% severe from point 
analysis 

Prescribed fire 1.2 0.0 1.3 
2008 Pilot Mtn Rx 0.0 0.0 0.0 
2016 Fire Gap Rx 0.0 0.0 0.0 
2016 Split White Oak Rx 0.0 0.0 0.0 
2008 Alarka Laurel Rx 0.0 0.0 0.0 
2007 Deweese Ridge Rx 8.6 8.6 9.2 
2007 Highlands Rx 0.1 0.0 0.0 
2007 Laurel Brook Rx 0.0 0.0 0.0 
2007 Leatherwood Rx 3.0 2.6 3.7 
2009 Cook Branch Rx 8.1 7.6 8.7 
2010 Lost Bear East Rx 1.8 1.8 1.9 
2011 Pink Beds Rx 0.5 0.5 0.6 
2019 Appletree Rx 0.0 0.0 0.0 
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Wildfire 8.7 8.3 10.3 
1999 Avey Creek 0.0 0.0 0.0 
1999 Goldie Deaden 0.2 0.1 0.4 
2000 Brushy Ridge 7.4 7.1 8.1 
2001 Larman 10.6 10.4 11.6 
2007 Dobson Knob 38.8 38.3 38.7 
2007 Linville Shortoff 56.0 55.7 55.4 
2008 Sunrise 25.7 25.2 25.0 
2015 Bald Knob 33.3 33.1 33.2 
2015 Blue Gravel 0.8 0.6 0.8 
2015 Poplar 0.0 0.0 0.0 
2016 Boteler 3.0 2.8 2.8 
2016 Camp Branch 6.7 6.4 7.3 
2016 Clear Creek 2.6 2.1 4.0 
2016 Dick's Creek 3.4 2.6 4.5 
2016 Hwy 151 3.5 3.4 2.9 
2016 Knob 0.0 0.0 0.0 
2016 Maple Springs 1.9 1.6 1.9 
2016 Rock Mountain 2.3 2.1 2.5 
2016 Silver Mine 6.5 6.3 7.1 
2016 Tellico 6.8 6.2 7.4 
2017 Dobson Knob 14.8 13.8 16.5 
2017 White Creek 7.2 5.9 8.8 
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Appendix 2: Excepts from early state reports of Southern Appalachian forest fires  
 
When momentum grew for establishing national forests in the Southern Appalachians near the turn of the 20th 
century, federal and state foresters recorded conditions across the region in a series of reports. These reports have 
been most often used to demonstrate the historical importance of fire just before suppression occurred, but as 
shown in the tables below, the authors describe a remarkably complex fire regime at that time that includes 
variable severity from topography and land cover. 
 
The first of these reports with local detail was from the state in 1895. A decade later, Ayres and Ashe published a 
more detailed report of the condition of the region’s forest. This latter volume provides the most detailed and 
description of forest conditions from that era that exists. While there is undoubtedly observational bias in the 
portions of the watersheds the team visited and perceptional bias about fire that we expect from professionals 
from that era, these descriptions paint an unparalleled portrait of fire regimes prior to much industrial logging and 
organized fire suppression.  
 
These descriptions may not represent the fire regimes of prior decades any more than they document the fire 
regimes of when the Cherokee managed fire. What we do glean is insights into the causes and variability of the 
common signs of fire and fire effects across a broad scope of the region’s forests at that time. From these 
descriptions, the topographic effects of fire are repeated described: coves and north faces tend to have less to no 
fire or when they do, minimal effects of consequence. Dry southern slopes were prone to burn repeatedly with the 
greatest effects on tree mortality and contributed to failed or brushy regeneration. 
 
There is also sign that fire varied in complex ways with relation to settlement. For some areas, Ayres and Ashe 
reported abundant regeneration near valley settlements as the fragmentation of those landscapes contributing to 
less pervasive fire there. These forests were “protected by clearings”. There are also suggestions that isolation 
from settlements reduced fire. There may be a middle zone in this historical landscape where human fires ran 
frequently, with more interior and often higher elevation areas burning less. As fires were often used for resource 
benefit, such as for hunting, travel and chestnut harvesting, these sites at the margins of settlement may have 
been hotspots of frequent fire along an earlier wildland-urban gradient.  Fire’s association with intensively settled 
or trafficked areas is suggested by fragmentary evidence (Figure A1-1). 
 

 

 
 
 
Figure A1-1. A section of a woodcut drawn 
from an 1871 sketch upstream of Hot 
Springs, North Carolina along the French 
Broad Valley where the 2016 Silver Mine 
fire burned after decades of fire exclusion. 
Note the snags on the hillside that were 
likely caused by a wildfire along the 
frequently traveled Drover’s Road which 
some years later became a rail line. The 
original field sketch, still in existence, also 
shows these snags. 
 
Bryant, W.C. (ed.) 1872. Preserving a 
picturesque America, or the land we live in. 
New York: Appleton and Co. 
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Remarkable as well in these reports, there is little indication of an industrial forestry association with fire at that 
time. That became a much greater concern in subsequent decades, particularly as the spruce forests of Mount 
Mitchell and the Balsam Mountains were logged, then burned where the severity was routinely catastrophic (Silver 
2003).  A linkage between untreated slash and severe fire was well established by experience in the northeast and 
upper Midwest in prior decades. The untreated slash fuels were often blamed, but with greater accessibility and 
logging railroads, there were also more ignitions, especially in these high elevation forests that had been relatively 
isolated prior to their logging.  
 
Table A2a: W.W Ashe. 1895: Forest fires: their destructive work, causes, and prevention. North Carolina Geological 
Survey. Bulletin No. 7. Raleigh. 

County Fire status report 
Alexander  Only a few forest fires, and these of the kind that may be called leaf-fires, were reported from this county has having occurred 

during 1894. 
Buncombe Burning the woods has nearly ceased in this county, but is still to some extent practiced in the mountain districts, where 

cattle are grazed in the woods. 
Burke There were 7,000 to 8,000 acres of timbered lands reported as burnt over in the South mountains alone, killing a large 

amount of pine timber and burning much fencing. Fires also occurred along the Blue Ridge and along the line of the Western 
North Carolina railroad, but did no great damage. All forest fires after the first of March kill much of the young forest growth . 
Fires were said to have originated from burning brush, o’possum hunters, and more frequently from incendiarism: those 
along the railroad from locomotives, and some were set by chestnut gatherers. One correspondent thinks that burning the 
dead herbage and undergrowth does good by killing insects; but sometimes it also kills yellow pines and growing timber. The 
benefit that may be done in the way of killing insects is doubtless insignificant as compared with the damage resulting from 
these forest fires in the way of killing out the young tree growth. 

Caldwell One correspondent states that he knew of nine large fires; one in March in Lenoir township, one in march in Globe township, 
one in march in Patterson township, one in April in Yadkin Valley township, one in November in Patterson township, and 
another there in December; one in December in Yadkin Valley township, one in Lower Creek township and one in Kings Creek 
township. There were from 10,000 to 15,000 acres burned over with a loss of about $5,000. Another correspondent mentions 
seven fires in his section of Caldwell county during the year 1894. One of these was in June in Globe township, and in August 
and again in November in the same township. In November, in the central part of the county, near Lenoir, two fires occurred, 
one in Yadkin Valley township and another in Yadkin Valley and Patterson township in December. There were about 40,000 
acres burned over with a damage to timber of about $6,000. Young poplars and chestnuts suffer most from these fires, but 
white pines are very much injured, oaks are scarred and often injured for lumber, as is also the case with chestnuts and 
hickories. These fires, this correspondent thinks, will cause the gradual disappearance of the chestnut. The trees are scorched 
by the fires and decay sets in on the burnt side. Firs are set in the woods to make the grass grow for cattle and to burn the 
leaves so hogs can get mast. Wherever the stock law has been introduced the number of fires has been much lessened.  

Graham 
(Swain, 
Cherokee) 

Burning the woods has been practiced in this and in Cherokee county ever since they were settled, and before that time the 
Indians practiced it. The trees in many places, especially the chestnuts have been scorched on one side and then hollowed out 
from the effects of the fires. Much other timber and young growth is injured. Many of the mountains in Graham and Swain 
counties were burned over by the Indians during the past year. It is safe to say that one-fourth of the mountain lands these 
three counties, Graham, Swain and Cherokee, was burnt over during the past year. 

Henderson One report states that a large part of the forest lands, at least one-third, was burned over during the winter of 1893-’94, 
between November and May, with a heavy loss of timber. The same report states that at least two-thirds of the standing 
timber has been damaged by fires which occur regularly each season, and which are purposely stated to better the pasturage. 
Some fires, however, are accidental. 

Jackson The outside mountain lands, are yearly burned over to supply grazing. At least a third of the area of these lands was 
estimated to have been burned during the past year. Great damage is done to the poplar and chestnut timber; indeed it is 
difficult to find in these wild lands a tree of these kinds that is not defective at the base from this cause. 

Macon Like so many of the other mountain counties, yearly has a large part of the “wild lands” burned over. And although the fires 
are chiefly leaf-fires they have caused great damage to the timber. Between 10,000 and 20,000 acres were estimated to have 
been burned over during the past year. The loss from the fencing destroyed was placed at more than $20,000. 

Madison Although there were several fires at various places in the county there was only a single destructive one reported which 
burned over about fifty acres. Burning the woods is practiced in many sections of the county to keep the woods open and 
better the grazing. 

Mitchell 
(Yancey, 
Wautaga) 

Thousands of acres, mostly on southern slopes were reported as burned over during the past year in this county. One 
correspondent says that although the damage to standing timber from a single fire appears to be small the continued 
burning, year after year, results in serious damage, killing much of the timber and seriously injuring the rest, so that its value 
as been lessened one-half by the mere repletion of the leaf-fires. On many south mountain slopes many of the larger trees 
have been destroyed and only a brushy growth occupies their place. The practice of burning the woods for improving 
pasturage is a common one in parts of the county. Many of the statements made about the practice of firing and the resultant 
damage to the woodland of Mitchell county will apply as well to parts of the adjoining counties of Yancey and Watauga. 
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Table A2b: Descriptions of wildfire and its effects in the Southern Appalachians from 1905. Ayres, H.B., W.W. 
Ashe. 1905. The Southern Appalachian Forests. Department of the Interior United States Geological 
Survey Professional Paper No. 37. Washington: Government Printing Office. 

 
NEW RIVER BASIN  All the forest is inferior in condition, being either culled, fire scarred, or full of old and 

defective trees, while a dense undergrowth usually covers the. steep slopes. 
Big Laurel Creek 
District (Ashe Co., NC) 

Fires have done but slight damage, except on the upper slopes and on the spur 
extending south from Pond Mountain. 

  
Horse Creek Basin 
(Ashe Co. NC) 

Recently there has been very little fire, the woodland being protected by clearings. 

Helton Creek District 
(Grayson Co. VA) 

Only a few of the higher ridges have been seriously burned; the numerous clearings 
are a great protection against fire. 

Wilson Creek Basin 
(Grayson Co. VA) 

On the ridges about the headwaters fires are frequent, but the damage is less notable 
in this basin than in any other. 

Fox Creek Basin 
(Grayson Co. VA) 

Frequent light fires have overrun the ridges, seriously injuring the forest. 

Guffeys Creek Basin 
(Grayson Co. VA) 

Fires have been frequent on the ridges and south slopes, seriously injuring the forest. 

Middle Fox Creek 
Basin (Grayson Co. 
VA) 

Fires have been frequent on the mountain ridges and southern slopes and the forests 
have been much injured. Saplings are abundant only on north slopes and near 
clearings, where they are somewhat protected from fire. There is much brush, but 
sprouts and seedlings are few. 

Dell District (Grayson 
Co. VA) 

The forests of this tract are so isolated by clearings that fires are not prevalent except 
on Iron Mountain. 

Knob Fork District 
(Grayson Co. VA) 

On the south slope of Iron Mountain slight fires have been frequent almost annual. 
Elsewhere the wood lots are protected by clearings. Light undergrowth, especially on 
the south slope of Iron Mountain where subdued by fire. 

Elk Creek District 
(Grayson Co. VA) 

The south slope of Iron Mountain has been much burned by slight and often repeated 
tires reduced, in fact, to scrub growth^ and yields only about 8 cords of wood per acre. 
On the remainder of the tract fires have done much less damage, as the wood lots are 
protected by clearings. 

Peach Bottom Creek 
District (Grayson Co. 
VA) 

The woodlands on Point Lookout and Buck Mountain have been much burned in the 
general effort to make pasture land. Elsewhere the woodlands are protected by the 
surrounding clearings, and fires are not common. 

Bridle Creek District 
(Grayson Co. VA) 

The forest is so broken by clearings that fires could be prevented with ease. The 
prevalent custom of burning woodlands seems to be dying out. 

Little Fox Creek Basin 
(Grayson Co. VA) 

Formerly prevalent; fires in recent years have done very little harm. 

Piney and Potato 
Creek Districts 
(Grayson Co. VA) 

The forest is broken by numerous clearings, and fires can easily be prevented. 

Grassy Creek Basin 
(Grayson Co. VA) 

Fires are rare, being prevented by clearings. 

Jefferson District The woodland is so much broken by clearings that fires are not prevalent. 
Boone District 
(Watauga Co. NC) 

Fires are less prevalent here than in most of the mountain region, being checked by 
numerous clearings. About Three Top and Snake mountains and along the Blue Ridge 
there have been several severe fires. 

Beverly District 
(Wythe Co. VA) 

Frequent fires overrun the whole tract. The drier portions along the ridges have been 
severely burned and most of the timber killed. 

Speedwell District 
(Wythe Co. VA) 

On the ridges, fires have been frequent and severe; about 1,600 acres have been 
severely burned, and light fires have overrun most of the remainder. 
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Kinser Creek District 
(Smyth and Wythe Co. 
VA) 

Fires have been unusually severe in this district. Practically all of the timber on 9 
square miles on the crests of the mountain and the spurs has been killed, except some 
scattered black pine [Pinus rigida]. Fires have run lightly over all of the remaining 
forest, except that portion north of Horns Branch which is isolated by clearings. Most 
of the coves have a good stand of [second growth] saplings, but the ridges are 
deficient in young trees, owing to fire. 

Cripple Creek District 
(Smyth Co. VA) 

Fires have been frequent and severe, and have killed about half of the forest. Much of 
the log timber has been destroyed and new growth has been prevented. 

Brush Creek Basin 
(Alleghany Co. NC) 

Humas and litter nearly all consumed by the frequent fires. Burns are common but not 
severe, except on the south slope of Bullhead. 

S. FORK Holston River 
Basin 

The steep slopes west of Damascus and east of Como Gap are in a very inferior forest 
condition, owing largely to the long-continued prevalence of fires, which have not only 
prevented a vigorous growth, but have even driven out the most valuable species. 

Cressy Creek District 
(Smyth Co. VA) 

Fires have been repeated and the forest is greatly reduced. In recent years, however, 
the fires seem to have been less severe….On the ridges, where most frequently 
burned, much black pine [Pinus rigida] is coining in. 

Dickey Creek District 
(Smyth Co. VA) 

Fires have been frequent, and along the spurs and ridges of the divides have greatly 
injured the forest. 

Rye Valley District 
Smyth Co. VA) 

Fires have been frequent and severe, much timber has been killed or injured, and 
much of the forest has been reduced to brush. Seedlings start freely, but are soon 
killed by the fires. 

Como Creek Basin 
(Smyth Co. VA) 

The summits of the ridges have been severely burned. The slopes have been 
occasionally overrun by light fires. 

Holston District 
(Washington and 
Smyth Co. VA) 

Light fires have run over most of this tract, but severe fires killing the log timber have 
been exceptional. The forest is very poor because of these fires…the abundant brush 
and the frequent fires prevent a dense stand of seedlings. 

N side of Holston 
Mountain 
(Washington Co. VA 
and Sullivan Co. TN) 

Fires have been frequent and the forest has been greatly reduced. But little log timber 
has been killed, though the young growth has been greatly injured. Reproduction is 
very free, except as hindered by fire. 

Shady Valley District 
(Washington Co. VA, 
Johnson Co. TN) 

Only the ridges have been severely burned, and on them little of the logging timber 
has been killed; but the fires have been sufficiently severe -and frequent to prevent 
the best growth of timber. 

Laurel Bloomery 
District (Johnson Co. 
TN) 

The ridges have been repeatedly and, in many cases, severely burned. Nearly all of the 
woodland is subject to fire, and the stand of timber and young growth is in very 
inferior condition on that account. On the foothills protected by clearings are some 
excellent stands of [second growth] saplings, but as a rule the young growth is very 
deficient because of the fires. 

White Top Creek 
District (Washington 
and Smyth Co. VA) 

Fires have been frequent, especially on the ridges of Iron Mountain, where the timber 
has been much reduced. The northern slopes of Balsam and White Top mountains 
have been almost free from fire. 

Valley Creek District 
(Johnson County, TN) 

Fires are not prevalent except on the slope of Pond Mountain and on Chestnut Ridge, 
where light fires creep through the woods nearly every year. 

WATAUGA RIVER 
BASIN 

Fires are preventing a good growth on large portions, although they are seldom so 
severe as to kill much timber. Vigorous sprouts, seedlings, and saplings abound on old 
cuttings and burns, and prevention of fire and some judicious thinning would soon 
develop a forest that would justify transportation companies in building railroads to 
haul its products to market. 

N End of Buffalo Mtn. 
(Washington and 
Carter Co. TN) 

Fires are usual each winter or spring. The south slopes have been seriously injured. 
Abundant [second growth] saplings are found on north slopes, but on south slopes the 
stand of young timber of valuable species is deficient, owing to fire and grazing. 
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Sprouts and seedlings spring up quickly on north slopes after cutting and burning, but 
on south slopes are usually soon killed by fire. 

Little and Stone Mtn 
Districts (Carter and 
Unicoi Co. TN) 

The customary fires have reduced the forests of the driest portion of the southern 
slopes to a few scattered pines and brush…. Were it not for fire, reproduction would 
be free both by sprouts and seed. Oak and white pine seedlings are most abundant. 

Gap Creel Mtn. (Carter 
Co. TN) 

Humus light owing to frequent fires. Fires have been frequent, and the stand is greatly 
reduced. The southern ridges especially are very scantily wooded. [Second growth] 
saplings are deficient in number and quality, due to the frequent fires. 

Little Doe River and 
Ripshin Creek Districts 
(Carter Co. TN) 

There have been very few severe fires except on the slopes of Tiger Creek Valley, 
where timber trees on a few acres have been killed. Light fires have run over the 
ridges from time to time without much damage to the large trees, but have seriously 
reduced the supply of saplings and seedlings 

White Rock Mtn. 
(west side) Carter Co. 
TN) 

Fires have been frequent and severe; timber is very inferior because of them. There 
are very few saplings, because of frequent fires. Reproduction is low on account of 
fires. 

Laurel Fork District 
(Carter Co. TN) 

This tract is being logged …only the ridges and steeper slopes have been repeatedly 
burned. 

Pond Mtn District 
(Carter Co. TN) 

The ridges have been scorched, but the damage on this tract is less than in adjacent 
areas. 

Iron Mtn District 
(Carter Co. TN) 

Fires are very frequent, and the forest is of inferior quality because of them. [Second 
growth] saplings are inferior because of frequent fires. There are not half enough for a 
good stand. 

Stony Creek District 
(Carter Co. TN) 

Fires have been frequent and about one-half the tract has been burned over every 
year. Along the foothills, where protected from fire by the clearings, [second growth] 
saplings are abundant, but higher on the mountain sides vigorous growth is prevented 
by the frequent fires and the remaining old trees. 

Little Doe River Basin 
(Johnson Co. TN) 

Fires overrun the ridges almost every year, and about 5 square miles have been so 
severely burned as to kill most of the log timber. Light fires run almost annually over 
nearly all the remaining portion. 

Roane Creek District 
(Johnson Co. TN) 

Fires are frequent, especially on the ridges on the southern slopes, where the forests 
have been seriously injured. 

Forge Creek District 
(Johnson Co. TN) 

Except along the crest of Forge Mountain there have been few fires beyond those 
used in clearing the land. 

Fish Spring District 
(Johnson Co. TN) 

Fires have been frequent on the mountain ridges and the forest is much depleted, and 
a large part of the young growth has been destroyed. 

Buck Mtn District 
(Carter and Watauga 
Co. TN) 

Fires have been frequent and the forest is much depleted. 

Hattie District 
(Watauga Co. NC) 

There have been 'very few fires, except along the crest of Stone Mountain, where the 
forest is much depleted. 

Key Station District 
(Johnson Co. TN) 

Fires have been frequent on Stone Mountain, where the forest is in poor condition 
because of them. The predominance of white pine there is due, no doubt, largely to 
the prevalence of fire, as the thick bark of this species protects the trunk from injury 
while other species are killed. Fires also prepare favorable seed beds for the white-
pine seeds. The remainder of the valley is largely cleared and the woodlands near the 
cleared land are thus protected. 

S Trib Basins of 
Watauga River 
(Watauga Co. NC) 

Light fires are common, but severe fires are rare. Most of those set are intended to 
improve pasturage, to aid in gathering chestnuts, or for some reason of similar 
importance. 

Western Tributary 
basins of Doe River 

Fires, though frequent, have not killed much timber except near the crest of the 
mountain. Usually this tract is too damp for severe fires. 
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above Roan Mtn 
Station (Carter Co. TN) 
Elk Creek District 
(Mitchell and 
Watauga Co. NC) 

Though fires are frequent they have not killed much timber, but the forest has been 
greatly reduced. 

Cove Creek District 
(Watauga Co. NC) 

The numerous clearings afford good protection from fires for most of the tract. The 
mountain sides are liable to be burned and bear evidence of some recent severe 
burning' on about 1,500 acres. 

Elizabethton District 
(Carter and Unicoi Co. 
TN) 

Well protected [from fire] by clearings. 

NOLICHUCKY RIVER 
BASIN 

In forest condition there is also great variety , dependent largely upon the prevalence 
of fire. Fires are freely set during autumn, winter, and spring, and great injury to 
timber, forest seedlings, and soil results. A large proportion of the timber trees are 
defective and much of the woodland area is imperfectly stocked. 

Cherokee and Buffalo 
Mtn Districts 
(Washington and 
Unicoi Co. TN) 

[Humus and litter]  light; consumed by repeated fires. The stand of [second growth] 
saplings is deficient, owing to prevalence of fire. Undergrowth: Light; too thoroughly 
burned and grazed. 

Limestone Cove 
District (Unicoi Co. TN) 

Light fires are frequent in winter and spring.  Saplings are abundant, except on the 
driest ridges and south slopes, where most severely burned and closely pastured. 

Erwin District (Unicoi 
Co. TN) 

Nearly 6,000 acres have been severely burned. Fires are very frequent. [Second 
growth] saplings are abundant near the farm lands, where fire is less common, but on 
the mountains there is not more than half a stand. 

North Bald Creek 
Basin (Mitchell Co. 
NC) 

Occasionally fires have run over the higher ridges, but the damage has been less than 
usual, very few large trees having been killed; the forest, however, is not in as good 
condition as it would be if the fires had been prevented. 

Jacks Creek District 
(Mitchell Co. NC) 

Fires are not prevalent, though small burns are common. The clearings limit them to 
small areas. 

Caney River District 
(Yancey Co. NC) 

In general the fires have been light, but frequent. Owing to them the ridges are very 
lightly timbered, except by pine. 

Spive Creek District 
(Unicoi Co. TN) 

Fires have been frequent and severe, especially on the ridges forming the northern 
boundary of this tract, where the forest is reduced to scattered pines and an 
undergrowth of oak sprouts and huckleberry brush. On the divide between Spive and 
Granny creeks white pine would soon occupy the land were it not for the annual fires. 
Elsewhere the hard-wood growth is checked by fires and grazing. 

Rocky Fork District 
(Unicoi Co. TN) 

Occasionally light fires occur, but little damage has been done to mature timber. On 
the ridges and southern exposures they keep the forest in very poor condition. 

South Indian Creek 
District (Unicoi Co. TN) 

The ridges and south slopes are frequently burned, and these portions are in poor 
condition. In the north coves the damage has been slight. 

Embreville District TN Repeated fires have destroyed the accumulated litter, except in a few of the deepest 
hollows. This forest has been badly burned and the greater part of the hard woods are 
stool shoots, and the same is true of much of the black pine. 

Indian Creek District 
(Unicoi Co. TN) 

Repeated fires have robbed the soil of much of the accumulated humus, except in 
damp hollows and on north slopes. There is considerable undergrowth in most of the 
forests; in some places rhododendron and Kalmia; in burned woods it is chiefly 
sourwoods, huckleberry, and sprouts from the stumps of fire-killed trees. 

South Toe River Basin 
(Mitchell and Yancey 
Co. NC) 

A great part of the forest land on Sevenmile Ridge has been badly burned and the soil 
covering removed. 
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Hollow Poplar and 
Pigeon Roost Creek 
Basins (Mitchell Co. 
NC) 

On the lower hills and on the dry southern slopes [leaf mold] is often very scant, 
especially where it has been reduced by fire or by excessive pasturage, which has 
broken the forest cover. 

Caney River Basin 
above Burnsville 
(Yancey Co. NC) 

A few small areas in the spruce forest have been badly burned. 

Doebag Branch 
District (Yancey Co. 
NC) 

Where the woods are burned at irregular intervals there is often a dense undergrowth 
of stool sprouts from small trees and shrubs killed by the fires. 

FRENCH BROAD RIVER 
BASIN ABOVE 
SKYLAND 

Fires, grazing, and culling have greatly reduced the original quality of the forest. 
Bordering the farms are many fine stands of sapling second growth, but the remote 
mountains are full of defective trees and brush. 

Puncheon Fork District 
(Madison Co. NC) 

Fires are frequent, but not severe. 

Little Creek District 
(Madison Co. NC) 

Fires have been light, but frequent, consuming humus and retarding undergrowth. 

Foster Creek and 
Roaring Fork Districts 
(Madison Co. NC) 

Fires have been frequent, though usually not severe. The larger trees have been only 
slightly injured, but many seedlings and small saplings have been killed. 

Shelton Laurel Creek 
District (Madison Co. 
NC) 

Fires are very frequent, especially on the ridges in the northern part, where large 
amounts of timber have been killed and the forest is reduced to scattered survivors 
and sprouts of oak, chestnut, and maple.  [Second growth is] very deficient, except on 
small areas near clearings. Elsewhere fires have been too severe. 

Spillcorn Creek District 
(Madison Co. NC) 

Fires are frequent along the ridges, where saplings and brush are frequently killed and 
the forest is kept in inferior condition. The lower slopes, however, have not been 
severely damaged by fire. 

Spring Creek Basin 
Below Bluff (Madison 
Co. NC) 

Fires are frequent and severe; almost the entire tract is overrun each year; many of 
the timber trees have been killed and the forest is reduced to scattered survivors with 
an underbrush of sprouts and shrubs, except in some of the hollows, in which there is 
a fair stand of timber trees. 

Spring Creek Basin 
above Bluff (Madison 
Co. NC) 

Th.e western ridges have been frequently burned and the forest on them has been 
considerably reduced. Elsewhere the fires are held in check by the clearings. 

Big Pine Creek District 
(Madison Co. NC) 

Fires are frequent, but the forest is much protected by clearings and the fires could 
easily be prevented. 

Pawpaw and Little 
Pine Creek Districts 
(Madison Co. NC) 

Limited. The large area of cleared land forms a protection against fires. 

Sandymush Creek 
District (Madison and 
Buncombe Co. NC) 

Limited; the woodlands are protected by the clearings. 

Wolf Creek Basin [Actively being logged.] Much of the woodland in which there is any pine has been 
burned and the timber to some extent damaged. 

Paint Creek Basin 
(Madison Co. NC) 

No area severely burned…. On the lower hills and dry south slopes [leaf mold] is often 
altogether absent, on account of the brush fires and pasturage…. The woods are 
generally open, though in some places there are rhododendron thickets and 
underbrush sprouts, which have followed fires. 

S Fork of Hominy 
Creek Basin 
(Buncombe Co. NC) 

There is very good soil cover in nearly all of the coves, but many of the steep slopes 
have been badly burned. 
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Shut-in Creek Basin 
(Madison Co. NC) 

2 square miles severely burned. In the lower part of the basin, where the woodland is 
closely pastured and frequently burned, humus is scanty. Where the steep quartzite 
ridges occur, fires destroy nearly all of the leaves each winter. The woodland in the 
lower part of the basin, which is largely in wood lots connected with the farms, is 
seldom burned; the dry pine forests of the quartzite ridges suffer much from severe 
and frequent conflagrations, which have destroyed nearly all of the young growth, or 
reduced it to stool shoots, and injured the commercial value of the mature pine. But 
little damage has been done to the forest at the head of the stream. 

Meadow and Roaring 
Fork Basins (Madison 
Co. NC) 

3 square miles severely burned.The soil is often bare where pines are abundant and 
their dry leaves have been burned. Where this is the case it is apt to be on a south 
slope and at a comparatively low elevation. Fires are of exceptional occurrence in the 
hard woods. They are most frequent on the southern spurs of Round, Max Patch, 
Hogback, and Spring Creek mountains. In the pine woods they are of nearly annual 
occurrence, damage much standing timber, and destroy or kill back to stool shoots 
much young growth of fire-tender species. 

Paint Creek Basin 
(Cocke Co. TN) 

3 square miles severely burned. The forest is formed of oaks and chestnut associated 
with black pine. The stand is generally poor, and a great deal of the hardwood is stump 
sprouts or is defective from ancient fires. Second growth is very abundant in the 
burned woods and consists largely of oak sprouts and black-pine and white-pine 
seedlings. 

Gulf Fork Basin (Cocke 
County, TN) 

A large area severely burned. Much of the best white-pine land has been badly 
burned, and many trees that would have otherwise been sound have butt rot, or 
hollows caused by fire. The dry and sandy black-pine lands are also burned at frequent 
intervals, and the young growth is suppressed or reduced to stool shoots, so that these 
woods have a stand seldom more than one-half normal. 

PIGEON RIVER BASIN All species reproduce excellently under proper light conditions and, under exclusion of 
fire and a judicious system of lumbering, there would be no difficulty in perpetuating 
this forest and increasing the proportion of valuable species in its composition. 

East, West and Little 
East Forks of Pigeon 
River Basins 

Very little lumbering has been done in this area… These forests have been very little 
damaged by fire…. 

Pigeon River Valley 
Between Canton and 
Ferguson 

No mention of fire. 

Cataluchee Creek 
District. 

2 square miles burned. [Humus and litter is] light in the lower portion of the valley, 
where it is much burned. Abundant elsewhere.  Many fires set to make pasture, by 
which a large amount of log timber has been killed. 

Big Creek Basin 1.36 square miles severely burned.  Active logging.  Fires have recently invaded the 
mountain slope, being set freely to improve grazing, and have killed much timber, 
reducing large areas to brush land. The timber that remains is in remote coves or on 
steep mountain sides. [Reproduction is] scant; fires are too frequent and brush comes 
in too freely. 

Mountain Creek Basin No mention of fire. 
Hurricane Creek Basin No mention of fire. 
Crabtree Creek Basin  
Hemphill Creek Basin 
(Haywood County, NC) 

No area severely burned. 

Ground hog and Cold 
Spring Creek Basins 
(Haywood County, NC) 

Very little severely burned.  Fires pass through the brush on dry southern slopes at 
frequent intervals, so that on these slopes there is little or no litter.  Most of the 
southern slopes are burned over each fall, but the tires rarely pass beyond the leaves, 
destroying the young growth and occasionally injuring mature trees. 
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East Fork of Pigeon 
River Basin (Haywood 
Co. NC) 

1 square mile severely burned.  A great many of the southern slopes, however, have 
been badly burned or are suffering from excessive pasturage, and the humus has been 
greatly reduced.  The entire basin of Pisgah Creek has been badly burned and is lightly 
timbered [after being logged]. 

Jonathan Creek Basin 
above Delwood 
(Haywood Co. NC) 

1 square mile severely burned.  …wherever the undergrowth has been burned or the 
pasturage excessive, as at present, there is scant humus. 

West Fork of Pigeon 
River Basin above 
Vavinia (Haywood Co. 
NC) 

1 square mile severely burned.   Some of the timbers show the effects of ancient fires 
and there are a few  areas which have recently been badly burned. 

Pigeon River Basin 
between Lavinia and 
Clyde (Haywood Co. 
NC) 

Slight area burned. The leaf mold is generally thin. In many places the mountain slopes 
have been badly burned by repeated ground fires… 

Fines Creek Basin 
(Haywood Co. NC) 

Little area severely burned.  Except on some of the burned land in the mountains and 
on some of the steepest and driest south slopes, leaf mold has generally accumulated 
to a considerable depth. 

NORTHWESTERN 
SLOPE OF SMOKY 
MOUNTAINS (TN) 

With the exception of a few "balds" or grassy areas on the higher summits and the 
alluvial lands of the lower coves and creek valleys, the forest of this great mountain 
side is practically unbroken.   Fire, grazing, and culling have reduced this forest 
considerably. Imperfect trees and inferior species are abundant, while some of the 
burns and cattle ranges are deficient in stand.  

North Slope White 
Rock Mountain (Cocke 
County, TN) 

3.48 square miles burned.  Much [humus and litter] has been burned away by recent 
fires. 

Briar Cove District 
(Sevier Co. TN) 

3 square miles burned.  Most of the ridges have been burned over, and much of the 
timber on them has been killed and replaced by brush.  

Alum Cave Creek 
District (Sevier Co. TN) 

1 square mile burned.  There are some scalds on ridges. About 500 acres are severely 
burned. Lighter fires have reduced the timber on the drier portions, yet the spruce is 
sparse and scrubby. 

Little River Basin 
above Eli M’Carter’s 
(Sevier Co. TN) 

A few small fires have occurred. The burns have been restocked with brush rather than 
with timber trees. 

Jakes Creek Basin 
(Sevier Co. TN) 

1 square mile burned.  Fires have run over most of the ridges, on which about half the 
trees are dead. The coves have escaped severe fire. 

Little River Basin 
below Eli M’Carter’s 
(Sevier Co. TN) 

Light [humus and litter]; mostly consumed by fire.  At least half of this tract is burned 
over annually. Most of the underbrush has been killed, except laurel[ rhododendron], 
which is abundant along the streams…. Fires have been too frequent, and very little 
young stock is coming up, especially on the ridges. 

Middle and West 
Prongs of Little River 
Basins (Sevier and 
Blount Co. TN) 

2 square miles burned.  Scant [humus and litter]; mostly consumed by fire.  Nearly all 
the ridges have been burned over every year, killing much of the underbrush, injuring 
many timber trees, and deadening large areas.   Free [reproduction] on cuttings that 
have not been burned. The burns are pastured, and seedlings are kept down. The 
pines come in most freely on such land. 

Laurel Creek Basin 
(Blount Co. TN) 

0.32 square miles severely burned.  Many fires have been set along the road, and 
much of the forest near it has been killed. The remote portions are but slightly injured. 

Cades Cove District 
(Blount Co. TN) 

0.24 square miles burned.  Usually light [humus and litter] owing to repeated fires and 
much grazing…. The large proportion of the timber has been burned in clearing.  Fires 
are set whenever they will run, and the forest shows the effect  of this practice. The 
brush is subdued; the timber is frequently scorched at the butt, often killed…. 
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Abundant saplings promise better timber than the original forest. These must have 
started at a time when fires were less prevalent than now. 

Abram Creek District 
(Blount Co. TN) 

Light [humus and litter] nearly all consumed by the numerous fires.  Fires are very 
frequent. Many trees have been injured or killed, but no large areas are entirely 
deadened.  [Reproduction is] very scant, owing to the numerous fires and the close 
grazing. 

Chilhoweee Mountain 
(Blount Co. TN) 

Fires are very frequent, killing sprouts and consuming humus and litter.  [Reproduction 
is] scant. Many seedlings start up, but they are usually killed by fire and grazing. Under 
these conditions pine reproduces better than other species. 

Tennessee Gap 
(Blount and Monroe 
Co. TN) 

Abundant [humus and litter] in a few coves that have escaped fire, but scant 
elsewhere…  Surface fires are very frequent. But little humus or litter is left. 

LITTLE TENNESSEE 
RIVER BASIN 

Repeated forest fires, started with a view to improve the pasturage, have destroyed 
much timber on dry south slopes, and by continued suppression of the young growth 
have greatly reduced the density. Reproduction, however, is good, and if the open 
woods were protected there would soon be a fine young growth beneath the old 
trees. 

Cat Creek Basin 
(Macon Co. NC) 

No severely burned area….  Leaf mold is thin on the south slopes and on the lower 
hills. There is an excellent ground cover, however, on most of the north slopes and in 
the coves. 

Watauga Creek Basin 
(Macon Co. NC) 

No severely burned area. 

Cowee Creek Basin 
(Macon County, NC) 

No severely burned area….   There is very little leaf mold, as the prevailing slopes are 
southerly and dry, and have, in addition, in many places been badly burned by ground 
fires. 

Bradley Creek Basin 
(Macon Co. NC) 

No area [severely?] burned.  There is a deep accumulation of leaf mold on the north 
slopes and in the hollows, but much less on the south slopes, which have been badly 
burned…. In a few places there are thickets of shrubs and brush, which have followed 
fires. 

Lakey Creek Basin 
(Macon County, NC) 

Slight area severely burned…. In some places the woods are brushy where they have 
been burned. 

Alarka Creek Basin 
(Macon Co. NC) 

No area severely burned….  South slopes have been badly burned, however, and there 
is very scant humus. 

Grassy Camp and 
Norton Creek Basins 
(Jackson Co. NC) 

On the steeper slopes the accumulated leaf mold is scant because of repeated fires.  
There is more or less humus in all the deep hollows, and in hemlock forests where fires 
seldom or never occur… The upper slopes of Shortoff Mountain, Yellow Mountain, and 
all the higher surrounding ridges are badly burned. Frequent fires consume the brush 
and litter in nearly all of the hard-wood forests, which are thin and open on this 
account…. In localities where there have been no fires in several years there are 
masses of vigorous stool shoots, chiefly of chestnut, scarlet oak, and sourwood, but in 
most places there is very little second growth. 

Savanna Creek Basin 
(Jackson Co. NC) 

No area burned. 

Cullowee River Basin 
(Jackson Co. NC) 

No area burned.  Young timber is generally scant in the forest, except where breaks 
have been made in the cover, either by lumbering or by fires.  Many of the living trees 
show traces of injury by ancient fires. 

E Fork Tuckasegee 
River Basin (Jackson 
Co. NC) 

A great portion of the south-side land, lying on Wolf and Tennessee creeks, has been 
very badly burned and the humus destroyed or very much reduced. Elsewhere, except 
on badly burned land, there is much more humus. 

Cullasagee River Basin 
from Franklin to the 

Some steep south slopes are frequently badly burned and most of the undergrowth 
and young seedlings killed or reduced to stool shoots.  In culled woods that are not 
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mount of Buck Creek 
(Macon Co. TN) 

frequently burned nor too severely pastured there are many vigorous young trees and 
saplings [of second growth].. 

Yellow Creek Basin 
(Graham Co. NC) 

2 square miles severely burned.  The woods are generally open, except where there 
are occasionally thickets of Kalmia or other shrubs, or where badly or frequently 
burned thickets of sprouts spring up from the stools of young trees…. [Reproduction]  
is scanty … on the dry and frequently burned south side of Yellow Creek Mountain….  
Fires and cattle suppress much of the second growth on south slopes. 

Wine Spring Creek 
Basin (Macon County 
NC) 

No area severely burned.  Occasional ground fires on crests and steep slopes have 
replaced many seedlings of fire-tender species by stool shoots. Fires, however, are not 
common, and the burned area is not large. 

Jarrett Creek Basin 
(Macon Co. NC) 

A little area severely burned….  [Humus and litter] is often thin on steep south slopes, 
particularly in the upper part of the basin, or where there have been fires. There is 
much badly burned land on the steep southern slopes, especially near the head of the 
creek. The leaves, dried grass, and brush are purposely burned about every two years 
to keep the woods open and improve the grazing. It is thought also that burning the 
dead leaves tends to prevent the cattle disease known throughout the Southern 
Appalachians as milk sickness, which is probably caused by the cattle eating some 
poisonous plant. 

Chogee Creek Basin 
(Macon County, NC) 

No area severely burned…..There have been no fires in recent years, except along the 
tops of the ridges or on dry slopes. 

Burningtown Creek 
Basin (Macon County, 
NC) 

A small area severely burned….  Standing timber has been much damaged by repeated 
ground fires, which have produced butt hollows, and by keeping the growth open have 
caused short and knotty boles. The south slopes and crests, and the lower hills are 
frequently burned….The forests are generally open below. 

Tellico Creek Basin 
(Macon Co. NC) 

No area severely burned…..  On the lower hills and on south slopes, where the density 
is low and the forest has been badly burned, the ground in places is almost devoid of 
humus….  The hill country and the south sides of the mountains have been badly 
burned, and in consequence the forests are thin, the growth short-bodied, and many 
of the trees defective.  In many places there is considerable undergrowth of sourwood 
and huckleberries, which rapidly sprout when the old trees are killed by fire. 

White Oak Creek 
Basin (Macon Co. NC) 

Very little severely burned….. South slopes have been badly burned by repeated 
ground fires but the forests of the hollows and north slopes have suffered little, if at 
all.  There is already a vigorous crop of young seedlings and stump sprouts on the 
lands which have been cut over, and it will do well unless destroyed by fire 

Caney Fork Basin 
(Jackson Co. NC) 

1 square mile burned….  Many of the south slopes have been veiy badly burned and 
the humus has been mostly destroyed. In nearly all of the hollows, however, it has 
been undisturbed. 

Buck Creek Basin 
(Macon Co. NC) 

No area severely burned.  On the steep upper slopes, especially on the southern faces 
of Yellow and Hamburg mountains and their southern spurs, there is very little leaf 
mold, as the slopes are steep and have washed badly, and ground fires are frequent 
and severe.  There is an excellent accumulation of humus, however, in the deep 
hollows opening to the north on the lower part of the stream…..  Nearly all of the 
south slopes have been badly burned, and much of the mature timber has defective 
butts. A great part of the young growth has been reduced to stool shoots, there being 
often half a dozen sprouts from the same stump, the result of repeated fires. 

Wayah Creek Basin 
(Macon Co. NC) 

No area severely burned.    At different times nearly the entire watershed has been 
badly burned, and southern slopes suffer from regularly repeated ground fires 

Soco Creek Basin 
(Jackson Co. NC) 

1 square mile severely burned…..  In the mountains the leaf mold is good, except on 
steep south slopes or poor dry soils. … [Most] of the basin, except the lower and the 
extreme eastern part, is owned by the Eastern band of Cherokee Indians… 
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Oconalufty River Basin 
above Forks (Swain 
Co. NC) 

3 square miles severely burned.  There is a deep accumulation of leaf mold in the deep 
hollows at the heads of the streams where there has been no fire, but on all the drier 
land, especially that at a low elevation and on south slopes, it is deficient.  The large 
areas of open forest, where there is no young growth, would readily restock naturally 
if afforded protection. This condition chiefly prevails on the lands of the Cherokee 
Indians. 

Oconalufty River Basin 
below Forks (Swain 
Co. NC) 

No mention of fire….  The Eastern band of the Cherokee Indians owns a large portion 
of the mountain land. 

Twentymile Creek 
Basin (Swain Co. NC) 

1 square mile severely burned.  In the deep hollows and on north slopes there is an 
accumulation of leaf mold. In some places it is very deep. On the lower hills near the 
mouth of the stream and on many of the dry southern slopes, especially such as have 
been burned, it is often very scant…. There is considerable undergrowth on some 
slopes, especially where there have been ancient fires, and many shoots have sprung 
up from the stools of young fire-killed trees….  Groves of young trees, some apparently 
seedlings and others evidently stool sprouts, are frequent in woods that have been 
burned. 

Eagle Creek Basin 
(Swain Co. NC) 

2 square miles severely burned.  The prevailing forest floor is a deep leaf mold. It is 
often absent or scant on south slopes or where fires are prevalent…. Second growth is 
scant, except in a few places where there have been fires.   

Hazel Creek Basin 
(Swain Co. NC) 

3 square miles severely burned.  In the lower part of the basin, and where the 
woodland is closely pastured and frequently burned, and on many south slopes above, 
leaf mold is scant. 

Forney Creek Basin 
(Swain Co. NC) 

3 square miles severely burned. …Leaf mold is generally deep, except on dry southern 
slopes, or where it has been destroyed by fires…. 

Noland Creek Basin 
(Swain Co. NC) 

2 square miles burned. 

Brush Creek Basin 
(Swain Co. NC) 

A great part of the forest, especially that on the steep slopes near the mouth of the 
creek in which there is pine, has been badly burned and the soil covering 
destroyed….There is very little undergrowth, with the exception of a few Kalrnia 
thickets and brush which have followed fires. Reproduction is generally thorough, 
though much young growth is suppressed by frequently occurring fires. 

Big Creek Basin 
(Macon Co. NC) 

No area severely burned. Repeated fires have robbed the soil of accumulated litter 
and brush, except in damp hollows or on steep north slopes. ….The greater part of the 
forest has been severely injured by repeated ground fires, which have destroyed the 
humus, and greatly reduced the forest cover by repeatedly suppressing the young 
growth and so increasing the dryness of an already poor and shallow soil. In spite of 
the destruction of the mold, many of the species reproduce abundantly by seed, 
especially the scarlet oak, chestnut, white oak, and sourwood, and where it occurs, the 
black pine. The reproduction from stools of young-growth oak, chestnut and 
sourwood, after being top killed by fires, is free and vigorous; that of the pine is less 
vigorous and is confined to small trees….  Kalmia forms most of the undergrowth in 
the oak woods, but in most places there is very little of it. It is often killed by fires, but 
sprouts vigorously from the old stools. 

Tennessee River 
between Bushnell and 
the State line 

5 square miles burned.  On the north side of the Yellow Creek Mountains an excellent 
forest condition prevails, with deep humus and undisturbed litter. The south slopes on 
the opposite side of the river have been frequently burned, and leaf mold is scant. 
…South slopes are sometimes brushy with Kalmia and young tree growth, which has 
followed fires; north slopes with laurel [i.e., rhododendron].  

Tuckasegee River (S 
side) between 
Webster and Bushnell 

Leaf mold has accumulated to a considerable depth in nearly all of the hollows, but 
many of the mountain slopes have been badly burned and the ground cover 
destroyed. 
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(Jackson and Swain 
Co. NC) 
Deep Creek Basin 
(Swain Co. NC) 

No mention of fire. 

Panther Creek Basin 
(Graham Co. NC) 

Repeated fires have reduced [humus and litter]…. Ground fires have been very 
frequent. [Second growth is] deficient, owing to the prevalence of fires during many 
years past. The best stand of saplings is on wood lots where protected from fire. 

Stekoah Creek District 
(Graham Co. NC) 

[Humus and litter are] usually scant because of much burning. …Light surface fires 
have been frequent. The customary fires have prevented the growth of saplings. 

Little and Big 
Snowbird Creek Basins 
(Graham Co. NC) 

The southward slopes have been much burned. Humus has been consumed and 
seedlings killed. The northern slopes have escaped frequent fires….here are many 
saplings 8 to 10 inches in diameter, but most of those that have started later have 
been, subdued by fire. 

West Buffalo Creek 
Basin (Graham Co. NC) 

The southern slopes are usually burned over every year. 

Santeetla Creek 
District (Graham Co. 
NC) 

Fires are common whenever it is dry enough for them. The undergrowth and 
pasturage are much reduced by fire. 

Little Santeetla Creek 
District (Graham Co. 
NC) 

Very common. The pasture has been much reduced by them, especially by those of 
late spring and early summer….Very scant [undergrowth from] too much fire and 
grazing. 

Atoa Creek Basin 
(Graham Co. NC) 

Fires are repeatedly set in the spring. The brush is; reduced and the trees are 
frequently scarred. 

Long Creek District 
(Graham Co. NC) 

Fires have been very common 

Buffalo and Cochran 
Creek Basins (Graham 
Co. NC) 

Nearly all of the tract is frequently burned over. …Saplings are quite abundant on the 
isolated wood lots, but on the mountains, especially on the ridges where fires have 
been prevalent for many years, there are but few. 

Mountain Creek Basin 
(Graham Co. NC) 

Annual fires are the rule, and the forest shows the effect in injured trees and scant 
underbrush….Dense stands of [second growth] saplings are found on wood lots where 
protected from fire by clearings. On the mountains saplings are not abundant. 

Sweetwater Creek 
Basin (Graham Co. NC) 

Frequent fires. 

Tallulah Valley 
(Graham Co. NC) 

Frequent fire. The humus and undergrowth are much reduced. 

HIWASSEE RIVER 
BASIN  

Here [compared to the southern slope of the Blue Ridge], fires have been more 
prevalent and have kept decaying vegetation thoroughly consumed. They have killed 
less timber, but have done no less damage by preventing new growth. 

Valley River Basin 
above Andrews 
(Cherokee Co. NC) 

Repeated tires have reduced the undergrowth and the humus, and even seriously 
injured the pasturage, especially on southward slopes…. Old burns are slowly covered 
by persimmon, oak, hickory, etc. 

Valley River Basin 
Below Andrews 
(Cherokee Co. NC) 

Fires have been prevalent for many years. Free [reproduction] where not repeatedly 
burned. Old fields are soon recovered with persimmon and oak. 

Peachtree Creek 
District (Cherokee Co. 
NC) 

Scant [humus and litter] owing to fires and grazing…. Many fires have seriously injured 
the greater portion of the forest. The western hills are reduced almost to brush land. 

Fires Creek District 
(Clay Co. NC) 

Scant [humus and litter] owing to customary fires and grazing….Fires have been so 
frequent that the undergrowth and the pasture are greatly reduced. Some large areas 
were seen where there was absolutely no vegetation under the trees. 
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Tusquitee Creek Basin 
(Clay County, NC) 

Repeated fires have greatly reduced the forest or prevented its best development. The 
people claim that fires have greatly injured the mountain pasturage…. [Undergrowth 
is] very scant, because the forest is frequently burned over and closely grazed. 

Shooting Creek 
District (Clay County, 
NC) 

Fires are frequent and show their effect in the depletion of the forest. 

Bell Creek District 
(Union County, GA) 

Scant [humus and litter] owing to repeated fires…. Repeated light fires have greatly 
depleted the forest. 

Hightower Creek 
District (Towns 
County, GA) 

Frequent light tires have reduced the undergrowth and the pasturage, at the same 
time injuring many of the timber trees and preventing the growth of young stock…. 
[Undergrowth] reduced by fire and grazing. Very little brush, except on damp areas. 

Swallow Creek Basin 
(Towns County, GA) 

This tract is much less subject to fires than others of the region, because the exposure 
is toward the north, and the upper portion of the basin is isolated. 

TALLULAH-
CHATTOOGA RIVER 
BASIN 

In condition also the forest is inferior to that of the plateau. The injuries by fire are 
greater…. The greater portion is in the condition of a natural forest, with many old, 
crooked, fire scarred and otherwise defective trees and inferior species, and with 
subordinate saplings, crooked and retarded. Because of prevalent fires the stand is 
imperfect, many spaces being covered with mere brush where a stand of good timber 
is possible. Along the line of the old railroad grade from Walhalla to Rabun Gap, much 
burning was done at the time of grading; this area is now covered with a dense stand 
of saplings, principally oak and hickory…. The effect of the no-fence law is plainly 
noticeable south of Chattooga River, where the forest is more severely injured by fires, 
which are there fiercer because of more combustible material. 

Dicks Creek Basin 
(Rabun County, GA) 

Repeated light fires have run everywhere, killing many of the timber trees, scarring 
many others, and reducing the undergrowth to strips or clumps in the ravines.  

Moccasin Creek Basin 
(Rabun Co. GA) 

Fires are common, but their effect is not as noticeable here as in the valley of Dicks 
Creek. 

Wild Cat Creek Basin 
(Rabun Co. GA) 

[Fires are] common. The ridges are burned over nearly every year. Many trees are 
injured, and the seedlings are prevented from developing…. [Second growth is] 
abundant, except on ridges, where much exposed to fire, drought, and grazing. 

Soque River District 
(Habersham Co. GA) 

Scant [humus and litter]. The soil is almost invariably light colored, and the litter is 
consumed by the frequent fires.  Fires are very frequent, and the whole tract is burned 
over as often as sufficient material accumulates to support the fire…. Fires and grazing 
on most of the tract have prevented the underbrush from accumulating.  There are 
some narrow strips of laurel [rhododendron] along the streams, but elsewhere the 
woods are almost free from brush and seedlings. 

Tallulah River Basin 
below Timpson Creek 
(Rabun Co. GA) 

Very light [humus and litter] owing to the frequent fires…. The land is burned over as 
often as material accumulates to support a fire usually every year. Many trees are 
injured and the brush is subdued, while young growth is decimated or entirely 
prevented…. Though many seedlings start very few are able to form trees, as they are 
either killed by fire or eaten off by cattle. The natural supply of brush, which would 
otherwise be abundant in this pine forest, is kept very thin by fires and grazing. 

Tiger Creek Basin 
(Rabun County, GA) 

Most of the area is burned over ever}7 year, and timber and pasturage are thus 
injured and young growth is prevented. 

Persimmon Creek 
District (Rabun Co. 
GA) 

Fires are very frequent and the forest shows their effect in injured butts and deficient 
young growth….  Deficient [second growth] owing to the custom of burning the woods 
frequently.  There is very little brush and seedlings are few. Seedlings start abundantly, 
but some reach only 1 foot above the ground before they are killed by fire. 

Popcorn Creek Basin 
(Rabun Co. GA) 

Not as abundant as in most of the adjoining valleys. 

Plum Orchard Creek 
Basin (Rabun Co. GA) 

Frequent, though not as severe and damaging as farther south. 
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Timpson Creek Basin 
(Rabun Co. GA) 

Scant [humus]. The numerous fires and close grazing do not permit it to accumulate…. 
Fires prevail in dry periods wherever there is material enough to feed them. The 
forests are considerably depleted by them. 

Tallulah River Basin 
above Plum Orchard 
and Persimmon 
Creeks (Rabun and 
Towns Counties, GA 
and Macon County, 
NC) 

Fires have been less prevalent in this region than in that adjoining, owing principally to 
the sparse population. The development of the mines by introducing more people will 
undoubtedly make fires more prevalent. 

TOXAWAY RIVER 
BASIN 

The forests of this region are variable; they have been seriously injured by fires, and as 
a result have some large openings on the ridges…. Improvement in forest condition, 
may be rather more difficult here than elsewhere, owing to the abundance of brush 
and the liability to fire. 

SALUDA AND FIRST 
AND SECOND BROAD 
RIVER BASINS 

Even with such protection as the frequently burned forests afford, the humus is 
washed from the woods, and, being light, is carried far down the stream to still waters 
before it finds a lodging place…. In condition these forests are inferior. There is very 
little log timber. Many of the trees are fire scarred; many, though old, are small 
because fire and erosion of humus have retarded growth. 

CATAWBA RIVER 
BASIN 

Nearly all south and east slopes, especially at a low elevation, have been damaged by 
fires to some extent. 

Wilson Creek Basin 
(Burke Co. NC) 

3 square miles burned of 63 wooded.  There is evidence that this forest was at one 
time far more extensive, but that successive fires have destroyed it…. Only in the 
hollows has the ground cover been undisturbed, for nearly all of the slopes have been 
burned at one time or another. On some of the steep southern slopes humus is almost 
wanting. 

Linville River Basin 
below falls (Burke Co. 
NC) 

2 square miles burned of 32 wooded.  Both slopes of the basin have often been 
severely burned and the fires have destroyed the previous scant ground cover…. In a 
few places there is a dense undergrowth, but the fires keep the woods open except for 
a year's growth of stool sprouts from the fire killed shrubs and trees.  There is no 
second growth, except the young trees which have appeared on fire scalds.  A great 
many of these have already been injured by fires; this is the case also with nearly all of 
the old timber.  Reproduction is poor on all the slopes. It is better in the hollows where 
the ravages of the fires are not so great. 

John River Basin 
above Forks (Caldwell 
Co. NC) 

6 square miles burned of 78 wooded.  As the prevailing aspect is southerly and the 
slopes are dry, fires are frequent. The ground cover is proportionately scant. Many of 
the hollows face the south and fire passes through them…. In the lower part [of the 
basin] and on the dryer slopes there is more oak, and chestnut is more largely replaced 
by various yellow pines. Many of the trees are fire scarred, and on all the coniferous 
slopes there are pines which have been killed by fires. 

N Fork Catawba River 
(McDowell Co. NC) 

8 square miles burned of 107 wooded. The slopes of Linville Mountain and much of 
the upper part of the Blue Ridge are often severely burned and there is very little 
humus on these slopes…. Where the woods are burned at irregular intervals there is 
often a dense undergrowth of stool sprouts from small trees and shrubs killed by the 
fire. 

Irish, Table Rock, and 
Upper Creek Basins 
(Burke Co. NC) 

8 square miles severely burned of 227 wooded.  Kalmia forms many thickets on rocky 
land, and there is a considerable amount of brush which has followed fires….  Young 
trees are generally not abundant, evidently on account of the fires which destroy the 
seedlings. 

Headwaters of 
Catawba River above 

8 square miles severely burned of 37 wooded.   The upper slopes of the mountains are 
periodically and severely burned…. There is no second growth of value, as the 
repeated fires injure stool shoots before they become large enough to be of any use.  
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Old Fort (McDowell 
Co. NC) 

While there is not very much Kalmia or rhododendron, there is, in nearly all the badly 
burned woods, a considerable undergrowth of sprouts from fire-killed trees and 
deciduous shrubs. 

Brush, Clear, and Crib 
Creek Basins 
(McDowell Co. NC) 

2 square miles burned of 55 wooded.  Active logging. Fires are not infrequent and 
humus is scant over the entire burned area…. There is a considerable amount of 
second-growth poles and saplings at various places in the forest where old tires have 
run. This is especially the case in the pine woods at low elevation. 

YADKIN RIVER BASIN …the poverty of the naturally infertile south slopes is augmented by repeated fires 
which destroy the litter and facilitate the removal of the finer particles of the soil by 
the heavy rains. 

ROARING RIVER BASIN Frequent fires on the dry ridges exposed southward have greatly injured the forest by 
preventing reproduction. But little marketable timber has been killed, however. 

North and Middle 
Forks of the Reddie 
River Basins (Wilkes 
Co. NC) 

Light [litter and humus] mostly consumed by the frequent fires. … Frequent [fire]; the 
damage is not striking, but the forest is in very inferior condition on this account. 

 

Mulberry Creek Basin 
(Wilkes Co. NC) 

Light [litter and humus] mostly consumed by the frequent fires.  Although frequent, 
very few large trees are killed; the forest is very inferior on this account.  

South Fork of the 
Reddie River Basin 
(Wilkes Co. NC) 

Light [litter and humus] except in north coves where fire is infrequent…. The ridges 
have been repeatedly burned, and, although little log timber has been killed by fire, 
the forests are in poor condition because of so much burning.  Were it not for fire 
reproduction would be abundant, but, as it is, the stand is not half what it should be. 
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Front cover photo: Happy Valley Ridge Wildfire, September 2016, by Greg Salansky. 

Despite control efforts which limited its size, this fire burned for nearly a month during 2016 

through an outstanding remnant of low elevation pine woodland.  The effects of this fire will 

provide important clues about the ecology and restoration of this important ecological system.   
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Executive Summary 
 

Preface 
 

In the autumn of 2016 the Southeastern United States experienced an extraordinary 
number of wildfires, including a tragic fire event the likes of which had not occurred for at least 
a century in the deciduous hardwood forests of the Southern Appalachians. The Chimney Tops 2 
fire that originated in Great Smoky Mountains National Park shocked the nation and devastated 
local communities, as is the case with many natural disasters.  While we rebuild our 
communities and mourn our losses, we must also study the ecological implications of this fire 
and learn more about the role of fire in our forests. We hope that the information contained 
within this report and the associated maps and models will contribute to our understanding of 
fire and how to use fire constructively as a management tool.  
 

Introduction 

 Stretching over 500,000 acres in the heart of the Southern Blue Ridge, the Great Smoky 
Mountains National Park (GRSM) is widely considered among the most important natural areas 
in the eastern United States. However, GRSM is experiencing significant effects from long-time 
fire suppression/exclusion. Numerous studies and peer-reviewed papers have documented 
losses in ecosystem function and diversity resulting from the exclusion of fire. 
 

Developing a vision for management actions to address the losses due to fire exclusion 
requires a carefully considered approach.  Landscape Conservation Forecasting (LCF) is a 
management decision-making support tool that has been successfully used by public agencies 
in numerous landscapes across the United States.  Examples include the adjacent Cherokee 
National Forest as well as the Great Basin National Park in Nevada. Benefits of using LCF 
include: 

• Uses the best available science to develop reference conditions that describe a 
Natural Range of Variability (NRV) for each ecological system modeled 

• Uses remote sensing to assess the health of existing ecological systems 

• Employs predictive ecological models to demonstrate how those ecosystems will 
change over time 

• Utilizes computer simulations to assess how alternative management actions can 
influence those changes 

• Customizes management actions based on agency mandates or local constraints 

• Provides a cost/benefit analysis for management actions 
 

In 2015, the National Park Service and The Nature Conservancy entered into an agree-
ment to collaborate on Landscape Conservation Forecasting, with a primary focus on the fire-
maintained forests of GRSM. The LCF project proceeded in two stages.  Stage one processed 
and optimized existing park vegetation data, ecological zone data and LiDAR data for use in LCF.  
Stage two included four workshops in 2016 that engaged park staff and others to develop state-



 

2 

 

and-transition models for historical vegetation, complete the ecological departure analysis, and 
compare potential future management scenarios.   

 

Objectives for Great Smoky Mountains National Park Landscape Conservation Forecasting 

➢ Engage NPS Resource Management staff and regional experts to conduct highly credible research that 
contributes to the establishment of meaningful landscape-scale objectives, effective prioritization, 
and shared ownership of future fire management direction. 

➢ Synthesize research findings, remote sensing, and spatial data to inform a more complete 
understanding of past, current, and desired future conditions for fire-maintained forests.   

➢ Use state-and-transition modeling to develop pre-settlement reference conditions for structure and 
composition of fire-maintained forests in GRSM.  

➢ Complete an ecological departure analysis to highlight the greatest priorities for management action, 
and provide insight into fuels treatment objectives and effectiveness.  

➢ Produce a final set of management scenarios for a 20-40 year time horizon to serve as a planning 
guide for future fire management plans, 5-year fuels treatment plans, and prescribed burn plans. 

Process and Methodologies 

 LCF has built upon and modified methodologies developed under the national interagency 
LANDFIRE program -- including mapping, models, and metrics -- to assess a landscape’s 
ecological condition. The essence of LCF is a measure of ecological departure. Ecological 
departure is an integrated, landscape-level estimate of the ecological condition of terrestrial 
and riparian ecological systems. Ecological departure incorporates species composition, 
vegetation structure, and disturbance regimes to estimate an ecological system’s departure 
from its natural range of variability (NRV). NRV is the percentage of each vegetation succession 
class that would be expected under a natural disturbance regime. Ecological departure is 
measured using a scale of 0 to 100 where higher numbers indicate higher departure from NRV.  
 
 The LCF project completed the following tasks that were reviewed and revised at the 
workshops with GRSM’s natural resource managers:  

• Datasets.  Reviewed and processed existing datasets, including historic and existing 
vegetation mapping, Ecological Zone mapping, disturbance history, and fire history.   

• Potential Natural Vegetation.  Worked with Steve Simon (Ecological Mapping and Fire 
Ecology, Inc.) to develop a map of GRSM’s potential natural vegetation (the dominant 
vegetation types expected in the physical environment under a natural disturbance 
regime). The final “hybrid” map included the best elements from the existing Park 
vegetation map (1:15,000 scale) (2003), Simon’s 10 meter resolution Ecological Zone maps, 
and a collaboratively developed cross-walk / rule set that defined ecological systems. 

• Existing Vegetation.  The current/existing ecological systems were largely identified from 
the 173 dominant vegetation types defined in the 2003 Park map following the same logic 
and groupings used to identify potential natural vegetation types. Ecological Zone maps 
were also used to approximate a small number of ecological systems and to help identify 
‘highly departed vegetation’ classes. 
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• Vegetation Succession Classes.  LiDAR remote sensing data for GRSM was processed at 3 
meter resolution and used along with disturbance data and a set of decision rules to 
interpret and map current ecological systems’ succession classes. 

• Ecological Models.  Reviewed and refined state-and-transition ecological models for nine 
ecological systems, using reference condition models initially developed for the Cherokee 
National Forest and the Nantahala-Pisgah National Forests based upon the LANDFIRE 
methodology. Special attention was directed towards refining the models for seven oak 
and pine-dominated systems, several of which are highly fire-dependent.  

• Current Ecological Departure.  For each ecological system, compared current vegetation 
class distributions with the potential natural vegetation and calculated each system’s 
ecological departure from its NRV. Each ecological system was assessed an ecological 
departure score (0% to 100% departure from NRV).   

• Forecast Ecological Departure.  Forecasted the future condition of each ecological system 
over the next 20 - 40 years without active management, based on computer simulations 
using ST-Sim software incorporating the predictive ecological models. 

• Landscape Restoration Objectives.  At the May 2016 workshop, GRSM’s natural resources 
managers confirmed a set of overall landscape restoration objectives for GRSM, as follows: 

 

• Focal Ecological Systems.  Five fire-maintained ecological systems were selected for active 
management using prescribed fire, based upon their high departure from NRV and 
likelihood of continued future departure. The five focal systems for active management 
included: Dry Oak forest; Dry-Mesic Oak Forest; Low Elevation Pine Forest; Low Elevation 
Pine-Oak Heath; and Montane Pine-Oak Heath.  

• Management Models.  Reference condition models were modified to incorporate 
prescribed burning as a management action, as well as reflect current levels of fire 
exclusion in GRSM. With assistance from TNC’s LANDFIRE program, expert assistance was 
secured to develop ST-Sim models that incorporated three prescribed fire “passes” in 
simulated non-spatial burn units, designed to achieve positive ecological outcomes. 

• Management Scenarios.  At and between workshops, prescribed fire management 
strategies were explored to achieve the objectives for these focal systems. Predictive ST-

Landscape Restoration Objectives 

➢ Restore fire as a key ecological process in oak and pine ecosystems where practical and 
most needed.  

➢ Restore more open canopy conditions in dry oak and pine ecosystems to more closely 
approximate reference conditions/NRV. 

➢ Restore early and mid-succession vegetation in dry oak and pine ecosystems to more 
closely approximate reference conditions/NRV. 

➢ Manage fire appropriately to protect life and human & cultural resources within and 
adjoining GRSM. 
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Sim computer models were used to simulate conditions under alternative future manage-
ment scenarios. All scenarios assume current levels of fire exclusion will continue in GRSM. 
The likely future condition of the five focal systems was assessed after 20 and 40 years 
under four primary scenarios: No Action, Maximum Management, Current Management, 
and Preferred Management.  

• Return on Investment.  Return on investment was calculated to compare ecological 
benefits to management costs.   

• Limitations of LCF.  LCF is a landscape-scale planning tool, and thus has some inherent 
limitations in its applications. The LCF maps, models and metrics for GRSM primarily 
focused on ecosystem structure and disturbances, and were not able to assess the desired 
composition of a given vegetation succession class for a given ecological system. LCF also 
does not assess the desired size of forest openings or other stand-level treatments. 

Key Findings  
 The primary findings of the landscape conservation forecasting are summarized as follows:  

 
 

The Landscape’s Current Condition 

• The 515,000 acres of Park vegetation support a diversity of Southern Appalachian 
ecological systems, ranging from lower elevation pine woodland to large cove forests to 
higher elevation spruce-fir forests. Eleven major ecological system types in GRSM were 
identified from the vegetation data, including seven oak and pine systems. 

• Three xeric oak and pine systems constituting 21% of GRSM show high ecological 
departure – Dry Oak Forest, Low Elevation Pine Forest and Low Elevation Pine-Oak Heath.   

• Three other oak and pine systems – constituting another 21% of GRSM – are 
moderately departed from NRV – Dry-Mesic Oak Forest, High Elevation Red Oak Forest, and 
Montane Pine-Oak Heath.   

• Three systems that are more mesic show low departure, including the Cove Forest 
(itself almost one-fourth of GRSM), Northern Hardwood Forest and Mesic Oak Forest. 

• The primary reason for ecological departure across the landscape is due to overly 
closed canopy structure in the oak and pine systems, as compared to more open 
structure under natural conditions. Across all systems, LIDAR data showed over 80% of 
GRSM’s vegetation structure was closed canopy. 

• There is also a substantial shortfall of early succession and mid succession classes in 
the forest as compared to natural conditions. 

• A century of fire suppression and exclusion in GRSM has been a primary cause of 
these altered conditions.   
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The Landscape’s Future Condition – Without Management 

• After 20 years, five oak and pine systems remain substantially departed from NRV 
(~50% or higher), and there is little improvement over the following 20 years.  
Somewhat counter-intuitively, these systems do show some slight improvement over 
their current condition with No Action. A modest increase in early succession and open 
canopy occurs due to varied disturbances (insects, weather, and some fire) in the 
models, and over time, some early succession moves to mid succession. 

o Note: this “improvement” only represents improvement to structural classes; it 
does not account for continued detrimental changes that would likely occur to 
forest composition during these time periods.   

• Without prescribed fire, five fire-maintained ecosystems comprising almost 40% of 
GRSM will remain substantially departed from NRV. 

 

 

Future Condition – With Prescribed Fire  

• Maximum Management levels of prescribed fire (24,000 acres/year) essentially 
restore the oak and pine systems to low ecological departure.  The large amount of 
prescribed fire in these simulations approximates the natural fire regime and serves to 
open up the canopy and create early/mid succession classes that are much closer to 
NRV.  

• Current Management levels of prescribed fire (1,500 acres/year) achieve modest 
improvement in ecological departure scores.  After 40 years, the current level of 
prescribed fire achieves the greatest improvement in low elevation pine and low 
elevation pine-oak heath as compared to the No Action scenario.  Note: GRSM’s 
ecological departure scores are based fundamentally on forest structure; current levels 
of prescribed fire are expected to improve vegetation composition for the managed 
systems, but this improvement is not accounted for in GRSM’s ecological departure 
scores. 

• Preferred Management levels of prescribed fire (5,000 acres/year) achieve continued, 
meaningful improvement over 20 and 40 years (see following table).   
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• GRSM’s current and proposed allocation of prescribed fire among the ecological 
systems is reflective of their sizes and fire regimes and is achieving desirable results.  

• Return on Investment (ROI) analysis also confirmed the allocations of prescribed fire 
among the systems.  There were very small differences in ROI across the five focal 
systems when their respective size in acres was taken into account.   

• The average annual cost of the Preferred Management prescribed fire is approximately 
$250,000 per year, as compared to approximately $75,000 per year currently. 

• Reducing fire suppression/exclusion in GRSM would also improve ecological departure 
– recognizing, however, the many difficulties of implementing this strategy.  Current 
fire management practice allows approximately 7.5% of “natural” fire to occur; 
increasing this level to 15% would improve average ecological departure scores by 4 
points over 40 years. 
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Preface 
 

In the autumn of 2016 the Southeastern United States experienced an extraordinary 
number of wildfires, including a tragic fire event the likes of which had not occurred for at least 
a century in the deciduous hardwood forests of the Southern Appalachians. The Chimney Tops 2 
fire that originated in Great Smoky Mountains National Park shocked the nation and devastated 
local communities, as is the case with many natural disasters.  While we rebuild our 
communities and mourn our losses, we must also study the ecological implications of this fire 
and learn more about the role of fire in our forests. We hope that the information contained 
within this report and the associated maps and models will contribute to our understanding of 
fire and how to use fire constructively as a management tool.  
 

 
Introduction 

  Stretching over 500,000 acres in the heart of the Southern Blue Ridge, the Great Smoky 
Mountains National Park (GRSM) represents a major North American refuge for temperate 
zone flora and fauna. GRSM is home to over 1,600 species of flowering plants, including 100 
native tree species and over 100 native shrub species, as well as many rare or endemic plants 
and animals.  It is widely considered among the most important natural areas in the eastern 
U.S. and is a designated World Heritage Site. However, GRSM is experiencing significant 
negative impacts from disruption of natural disturbances regimes – most notably the long-term 
exclusion of fire. Numerous studies and peer-reviewed papers have documented losses in 
ecosystem function and diversity resulting from the exclusion of fire (Flatley and others 2015, 
Harrod and others 2000, Harrod and others 1998, Turrill and others 1995, Harmon and others 
1983, Dimmick and others 1980). 

 Determining the appropriate role of fire on any modern landscape is not a simple task.  
While fire exclusion has social and ecological costs, determining the need for management 
actions requires a carefully considered approach. Landscape Conservation Forecasting (LCF) is a 
management decision-making support tool that has been successfully used by public agencies 
in numerous landscapes across the United States (Low et al. 2010). Examples include the 
adjacent Cherokee National Forest (Medlock et al. 2012) as well as the Great Basin National 
Park in Nevada (Provencher et al. 2013). Benefits of using LCF include: 

• Uses the best available science to develop and use reference conditions that describe 
a Natural Range of Variability (NRV) for each natural community (or ecological system) 
modeled 

• Uses remote-sensing to assess the health of existing ecological systems 

• Employs predictive ecological models to demonstrate how those ecosystems will 
change over time 

• Utilizes computer simulations to assess how alternative management actions can 
influence those changes 
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• Measures success by calculating an ecosystem’s departure from its NRV, on a scale of 
1 to 100, with and without various management actions 

• Uses local or expert derived knowledge 

• Customizes management actions based on agency mandates or local constraints 

• Provides a cost benefit analysis for management actions 
 

In 2015, the National Park Service (NPS) and The Nature Conservancy (TNC) entered into 
an agreement to collaborate on landscape conservation forecasting for each of GRSM’s 
ecological systems, with a focus on the fire-maintained forests of GRSM. The LCF project 
proceeded in two stages. Stage one processed and optimized existing park vegetation data, 
ecological zone data and LiDAR data for use in LCF. Stage two included four workshops in 2016 
that engaged park staff and others to develop state-and-transition models for historical 
vegetation, complete the ecological departure analysis, and compare potential future 
management scenarios.  

  

Project Area 
 

 Great Smoky Mountains National Park (GRSM) straddles the border between North 
Carolina and Tennessee (Figure 1). It encompasses over 500,000 acres, making it one of the 
largest protected areas in the eastern United States. The main park entrances are located 
along U.S. Highway 441 (Newfound Gap Road) at the towns of Gatlinburg, Tennessee, 
and Cherokee, North Carolina. It is the most visited national park in the United States.   
 

The Great Smoky Mountains (also known as the Smokies) are a portion of the Appalachian 
Mountain range, among the oldest mountain ranges in the world. The Smokies are among the 
tallest mountains in the Appalachian chain. Within GRSM, elevations range from about 875' to 
6,643', with sixteen peaks rising more than 5,000 feet. Mount Le Conte rises to 6,593' from a 
base of 1,292', making it the tallest (but not the highest), mountain in the Eastern United 
States. The GRSM’s highest summit, Clingmans Dome, is the third tallest peak east of the 
Mississippi River (NPS 2016). 

This range in altitude mimics the climate and habitat changes a person would experience 
driving north or south across the eastern United States. Plants and animals common in the 
southern United States thrive in the lowlands of the GRSM while species common in the 
northern states find suitable habitat at the higher elevations. The north-south orientation of 
the Appalachian chain allowed the Smokies to become a refuge for many species of plants and 
animals that were displaced from their northern homes by glaciers in the last ice age around 
10,000 years ago.   

https://en.wikipedia.org/wiki/U.S._Highway_441
https://en.wikipedia.org/wiki/Newfound_Gap#Newfound_Gap_Road
https://en.wikipedia.org/wiki/Gatlinburg,_Tennessee
https://en.wikipedia.org/wiki/Cherokee,_North_Carolina
https://en.wikipedia.org/wiki/United_States
https://www.nps.gov/grsm/learn/nature/plants.htm
https://www.nps.gov/grsm/learn/nature/animals.htm
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In terms of weather, GRSM’s abundant rainfall and high summertime humidity provide 
excellent growing conditions. In the Smokies, the average annual rainfall varies from approxi-
mately 55 inches in the valleys to over 85 inches on some peaks. The relative humidity in GRSM 
during the growing season is about twice that of the Rocky Mountain region.  

Environmental conditions range from xeric (dry) ridgetops and rock outcroppings to very 
mesic (moist) coves and mountaintops that are often enveloped in low-lying clouds. Forest 
composition varies continually with differing combinations of elevation and exposure. Major 
forest community types include oak-hickory forest, hemlock forest, pine-oak forest, cove-
hardwood forest, northern hardwood forest and spruce-fir forest (White and others 2004).  
Almost 95% of GRSM is forested, and about 20% of that area is old-growth forest. 

 GRSM is one of the most biodiverse parks in the National Park system. Biological diversity, 
or ‘biodiversity’, means the number and variety of different types of animals, plants, fungi, and 
other organisms in a location or habitat. No other area of equal size in a temperate climate can 
match GRSM’s amazing diversity. Some 100 species of native trees find homes in GRSM, more 
than in any other North American national park. Over 1,500 additional flowering plant species 
have been identified in GRSM. GRSM is also the center of diversity for salamanders and is home 
to more than 200 species of birds, 68 species of mammals, 67 native fish species, 39 species of 
reptiles, and 43 species of amphibians. Mollusks, millipedes, and mushrooms reach record 
diversity there. All told, over 19,000 species have been documented within GRSM and scientists 
believe an additional 80,000-100,000 species may live there (NPS 2016).  
 

 

https://www.nps.gov/grsm/learn/nature/forests.htm
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Figure 1.  Great Smoky Mountains National Park.   

Humans and the Landscape  

 
The interaction between humans and the Great Smoky Mountains landscape has had a 

major impact on the vegetation and wildlife of the area for the past 10,000 years.  The nature 
of these interactions and their effects on the natural landscape and biota have been studied by 
numerous authors, and no understanding of past or present vegetation can be complete 
without acknowledging humans as principal agents of disturbance and change.  

 
The first humans to inhabit the area were very likely Paleo-Indians who arrived over 

10,000 years ago.  These people are known to have lived in small, multi-family bands that were 
a migratory, hunting and gathering society.  The earliest physical evidence of human use of the 
Smokies landscape dates to the later  Archaic Period, approximately 8000 years ago (Bass 
1977).  Societies during the Archaic Period were still mostly comprised of small, migratory 
groups that relied on hunting and gathering subsistence methods, though by the Late Archaic 
around 4000 years ago, humans had started to develop agricultural systems.   

 
These trends toward plant domestication and larger, more complex and sedentary 

societies continued into the Woodland and Mississippian Periods, which began around 3000 
and 1000 years ago, respectively.  These larger societies were found in the river valleys and 
foothills surrounding GRSM - at sites along the Little Tennessee River, and in places like 
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modern-day Sevierville, Townsend, and Bryson City. Though these populations were centered 
in locations outside the modern-day Park, the GRSM landscape was continually utilized for 
hunting, collection of plant resources, and travel.  Paleoecological evidence suggests that long-
term, widespread use of fire by Woodland and Mississippian people had substantial impacts to 
the Southern Appalachian landscape, favoring forests dominated by fire-adapted species like 
oak, chestnut, and pine (Delcourt and Delcourt 1998).  After the 16th century, Native American 
culture began to be heavily influenced by the European presence in North America, and 
resulted in the Cherokee culture that dominated the area when the first European settlers 
arrived.  

 
The GRSM area was permanently settled in the late 1700s/early 1800s by pioneers of 

European descent. In the 1880s, the invention of the band saw and the logging railroad led to a 
boom in the lumber industry. As forests throughout the Southeastern United States were 
harvested, lumber companies pushed deeper into the mountain areas of the Appalachian 
highlands, including GRSM. The GRSM area was heavily logged in the early 1900s.  Between 
1910 and 1920, corporate lumbermen built railroads into the most remote watersheds and 
removed more than 60 percent of the old-growth forest (Brown 2000). 

 
Extensive and intensive human-related disturbances in the pre-Park era were carefully 

chronicled in a 1985 Park research report by Charlotte Pyle (Pyle 1985). Pyle reported that 
logging occurred to some degree on approximately 70% of GRSM.  Mechanized corporate 
logging occurred on 40% of GRSM, often followed by intensive fires.  Diffuse disturbance 
occurred on 29% of GRSM (large tracts with patches of intensive logging; smaller forest stands 
with small logging operations, livestock grazing and frequent, non-intensive fires; and disturbed 
tracts where some big trees remained). Concentrated human settlement occurred on an 
additional 9% of GRSM.  Conversely, 20% of GRSM was found to have little or no record of 
major disturbance from logging or settlement (Pyle 1988). 

 
As a response to societal concerns about the rapidly vanishing wilderness, GRSM was 

chartered by the United States Congress in 1934. The mission of the National Park Service is 
"...to promote and regulate the use of ...national parks... to conserve the scenery and the 
natural and historic objects and the wild life therein and to provide for the enjoyment of the 
same in such manner and by such means as will leave them unimpaired for the enjoyment of 
future generations" (National Park Service Organic Act, 16 U.S.C.1.). 

 
The human relationship to this landscape endures today in the conservation and 

protection of GRSM.  The NPS Foundation Document for the GRSM (2016) (see excerpt below) 
serves as a guide for planning and decision-making to “protect resources and values that are 
integral to park purpose and identity.” The purpose statement and the values listed in the 
Foundation Document reflect the GRSM enabling legislation and the legislative history that 
accompanied the GRSM development. 

 
 

https://en.wikipedia.org/wiki/United_States_Congress
http://www.nps.gov/legacy/organic-act.htm
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Fire in Great Smoky Mountains National Park 
 

For thousands of years, wildland fires have been a common and repeated natural event 
in the Southern Appalachian region, including the area that is now called the Great Smoky 
Mountains (Underwood 2013, Flatley and others 2013, Laforest 2012, Fesenmyer and 
Christensen 2010, Delcourt and Delcourt 1998, Harmon 1982).  The countless interactions 
between these frequent fires and weather, topography, and vegetation have played a critical 
role in the development of several of the widespread natural communities that are found in the 
Great Smoky Mountains.   

 
Pine woodlands, oak forests, and chestnut forests (prior to the introduction of chestnut 

blight) were all expanded and maintained on the landscape by various regimes of recurring fire 
that resulted from both human ignitions and lightning (Flatley and others 2015, Delcourt and 
Delcourt 1998).  Natural communities that are rare in the Southern Appalachian landscape, 
such as meadows and heath balds, were also very likely created or maintained by fire (Langdon 
2005).  Numerous other species - from grasses to birds to reptiles to insects - were able to 
thrive in the unique habitats that resulted from burning, thus increasing the genetic, species, 
and landscape diversity found throughout the region.      

 

 

Great Smoky Mountain National Park Foundation Document  (2016)  Purpose Statement : 

     Great Smoky Mountains National Park preserves a vast expanse of the southern 

       Appalachian Mountains ecosystem including it scenic beauty, extraordinary diversity  

       of natural resources, and rich human history, and provides opportunities for the 

       enjoyment and inspiration of present and future generations. 

 

https://www.nps.gov/grsm/learn/management/upload/GRSM_FD_SP.pdf 
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A primary goal of the National Park Service is to preserve native plants and animals 
inGRSM, as well as the natural processes which perpetuate them. Fire history and ecology 
research have clearly established wildland fire as one of the natural processes upon which 
many plants and animals depend.  However, when the Great Smoky Mountains National Park 
was established in 1934, fire was seen as only a destructive force by park managers, and a 
policy of fire exclusion was instituted.  This policy sought to prevent all wildland fires, and used 
people and tools to suppress any wildland fires that were started, whether by humans or 
lightning.  This disruption of the thousands-year-old disturbance regime had many unforeseen 
impacts to GRSM ecology, and some of those impacts are still being discovered today - over 80 
years after fire exclusion policies were originally put in place.    
 
Historical Role of Fire  

 
Studies of soil and pond charcoal provide direct evidence that wildland fires have 

occurred on the Southern Appalachian landscape for nearly 10,000 years (Underwood 2013, 
Fesenmyer and Christensen 2010, Delcourt and Delcourt 1998).  Additionally, these 
paleoecology studies have used fossil pollen and species identification of charcoal fragments to 
show that prehistoric fires were associated with expanding forests of pine, oak, and chestnut.  
Though no direct evidence of ignition source exists for these ancient fires, Delcourt and 
Delcourt (2004) have developed a compelling body of work suggesting that:  1) use of fire by 
Native American populations was pervasive in the Southern Appalachian region, particularly 
during the Woodland and Mississippian cultural Periods, and 2) this pervasive use of fire was 
associated with “profound” impacts to vegetation composition and structure.     

 
In addition to the prehistoric fire history developed from paleoecology, 

dendrochronology offers a higher-resolution picture of fire history over the past several 
centuries.  Dendrochronology is the study of growth rings and fire scars from trees, and such 
research can provide data as to the specific year, season, associated climate, and specific fire 
frequency for a given site.  Several dendrochronology studies have been completed within 
GRSM, with the focus on the pine and oak-dominated western end.  These studies have 
demonstrated that for numerous sites in GRSM’s western end, fire was occurring quite 
frequently for the 100-200 years prior to GRSM establishment (Flatley and others 2013, 
Laforest 2012, Harmon 1982).  When the results from these studies are viewed collectively, we 
have strong evidence that fires burned, on average, every 5-15 years through lower-elevation 
pine and oak forests in GRSM.  Other studies and observations suggest that more remote or 
higher-elevation pine and oak sites may have burned less frequently (Brose and Waldrop 2006, 
Armbrister 2002, Harmon 1982).   

 
These frequent fires acted in conjunction with climatic and soil factors to favor the 

widespread development and maintenance of disturbance-dependent woodlands and forests 
across the lower and middle elevations of GRSM.  The specific roles that fire played in the 
GRSM landscape and within these natural communities include:  

 
❖ Maintenance of structural heterogeneity (stand, watershed, and landscape scales) 
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❖ Selection of fire-adapted and sun-loving plant species   

❖ Creation/maintenance of wildlife habitat  

❖ Enhancement of biodiversity (genetic, species, community) 

❖ Building resilience (by maintaining healthy populations of fire and drought tolerant 

species). 

Consistent with the pattern of fine-scale vegetation diversity across the Southern 
Appalachian Mountains, numerous natural communities developed within the footprints of 
repeated fires.  These natural communities included a wide array of woodlands and open 
forests dominated principally by a variety of yellow pines, oaks, and American chestnut.  The 
sunny, open conditions resulting from frequent fire acted to favor regeneration of these species 
and to increase the cover and diversity of sun-loving grasses and forbs relative to the more 
shade-tolerant trees and shrubs that dominate the forest understory today (Harrod et al 2000).  
The structure and food resources (foliage, nectar, seeds, etc.) associated with these herb-
dominated woodlands, in turn, provided the foundation for a rich ecological web that was 
essentially dependent on the occurrence of frequent fire.   
 
Ecological Impacts of Fire Exclusion 
 

The establishment of Great Smoky Mountains National Park in 1934 heralded a dramatic 
shift in the role of fire in the southern appalachian mountains.  Concerns about damage to 
forest resources, impacts to scenic values, and protection of life and property led to policies of 
complete fire exclusion from the landscape.  The prevention of wildland fires became a core 
goal, and when fires were started (by lightning or humans), GRSM managers acted to suppress 
the fire as quickly as possible.  This focus on prevention, detection, and suppression resulted in 
a dramatic change to the fire regime that had acted on the GRSM landscape for thousands of 
years. The resultant decrease in fire frequency in the 20th century was recorded by the same 
dendrochronology studies that showed how fires were occurring frequently for centuries prior 
to park establishment (Flatley and others 2015, Laforest 2012, Harmon 1982).  
  

This long-term exclusion of fire from GRSM forests has been a major factor driving changes 
to forest structure, function, and composition, particularly among forest types dominated by 
yellow pines (shortleaf, pitch, table mountain, and Virginia) and oaks.  The ecological impacts of 
fire exclusion from GRSM include:   
 

❖ Native pine and oak species have been greatly diminished, while fire sensitive trees and shrubs 

have proliferated. This has rendered many areas more vulnerable to wildfires, and changed 

vegetation to species poorly adapted to drought and a changing climate 

❖ Wildland fuels - particularly duff, woody debris, and evergreen shrubs – have accumulated 

substantially, leading to a higher risk of more severe wildfires 

❖ Sun-loving grasses and forbs, which are the foundation of biodiversity in dry forest communities, 

have been shaded out and reduced across the landscape   
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❖ Table mountain pine, which needs fire to release its seeds, has declined dramatically  

❖ Unique 200-400 year old Shortleaf pine forests are threatened by forest pests and lack of 

regeneration. 

❖ The federally endangered red-cockaded woodpecker, which depends upon fire- maintained 

mature pine forests for its habitat, was extirpated from GRSM in the 1980s  

❖ Loss of habitat for a unique set of plants, insects, and wildlife that are not found in other parts 

of GRSM.  

 All of these changes are the direct result of long-term suppression and exclusion of fire, 
and they have been documented by GRSM scientists and managers over the past 40 years.  
These are only the most obvious impacts of fire exclusion in the most fire-prone portion of the 
GRSM landscape.  In the longer term, the continued lack of fire will result in widespread 
declines in plant and animal diversity, increased difficulty in controlling unwanted wildfires, and 
will lead to dominance by species that are poorly adapted to drought, fire, and changing 
climatic conditions.  These changes over such a substantial portion of the GRSM land base are 
believed to pose a serious threat to GRSM’s ability to achieve its goals for protection of life and 
property and preservation of a diverse, resilient, and naturally functioning ecosystem.   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
 
 
 
Current Fire Management 
 
 The Fire Management Plan (FMP) of 1996 was developed as a response to direction in 
the GRSM General Management Plan, Resource Management Plan, and National Park Service 
policy to take action in order to prevent and reverse these negative impacts.  The 2015 FMP 
provides the most current update to NPS policy and park direction for the management of fire, 
and includes the following goals:        
 

 GRSM Fire Management Goals 

➢ Protect human life, communities, and resources from the adverse effects of wildfire 
without compromising safety  

➢ Maintain and restore fire adapted ecosystems using appropriate tools and techniques 
in a manner that will provide sustainable, ecological and social benefits  

➢ Integrate knowledge generated through fire and natural resource research into fire 
management priorities, decisions and actions  

➢ Integrate fire as a natural process into GRSM’s ecosystem to the fullest extent 
possible  

➢ Communicate and coordinate with interagency organizations and other stakeholders 
to pursue common goals, programs and projects  



 

16 

 

 

 The protection of human life, property and resources from the adverse effects of 
wildfires remains the most important goal for fire management at GRSM.  While the complete 
exclusion of fire was the policy until 1996, wildfires have still occurred.  Over 900 wildfires have 
been recorded in GRSM between 1942 and 2016.  There have been an average of 
approximately 13 wildfires per year in that time span, and over 70,000 total acres have burned.  
The vast majority (70%) of wildfires has been 10-acres or less in size, and nearly half (46%) have 
been 1-acre or less.  Fires greater than 1000-acres have been very rare (1% of total), and the 
largest wildfire in GRSM history was the 17,140-acre (10,964 in Park) Chimney Tops 2 wildfire of 
November 2016.   
  

Aside from re-emphasizing the primary objective of wildfire protection, the 1996 FMP 
recognized the importance of using fire to reverse the decades of fuel buildup and ecosystem 
decline.  One of the tools identified as appropriate to achieve these objectives was the 
management of selected natural (lightning-caused) wildfires for resource benefits.  Lightning 
ignitions have been recorded in GRSM since at least 1942, with over 144 total occurrences, or 
an average of 2 per year.  Prior to 1996, the average size of these fires was 16 acres, and after 
1996, the average size was 72 acres – the largest being the Chilly Spring Knob Fire of 2006 (913 
acres).   The total number of acres burned by managed lightning fires since 1996 is 2,949.     
  

The other tools that were identified in the 1996 FMP were manual thinning of fuels and 
prescribed burning.  Since 1996, manual thinning of fuels has occurred along the GRSM 
Wildland-Urban-Interface at several locations in Sevier and Blount Counties in Tennessee.  
These fuel reduction efforts have been accompanied by both pile-burning and broadcast-
prescribed burning, with the primary goal to remove large numbers of evergreen shrub stems 
and heavy fuel accumulations from the GRSM boundary with private residences.   
        

In areas of GRSM that could benefit from fire, the Park Service has conducted prescribed 
burns. Prescribed fire is a planned fire (also sometimes called a “controlled burn” or 
“prescribed burn”) and is used to meet management objectives. A prescription is a set of 
conditions that considers the safety of the public and fire staff, weather, and probability of 
meeting the burn objectives. Such fires have pre-determined boundaries and are ignited only 
under very specific conditions. Limiting conditions include weather, fuel moisture, soil moisture, 
availability of trained fire-fighting personnel, and air quality conditions. 
 
        GRSM has conducted 106 prescribed burns since 1996 for a total of nearly 20,000 acres, or 
an average of about 1000 acres per year.   Some focal areas for the prescribed burns have 
included Cades Cove, Tabcat Creek, the landscape just west of Cades Cove known as “North of 
Abrams”, and the forests around Cataloochee Valley.  Scientific monitoring is conducted before 
and after the burns to make sure the fires achieve the desired results. This monitoring has 

➢ Build and promote organizational effectiveness by building program capacity, 
leadership, and effective management practices. 
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shown that prescribed burns can successfully reduce fuels and restore fire-adapted species 
(Jenkins et al 2011), though multiple burns may be required to effectively achieve long-term 
objectives.  The important work of fuels reduction and fire restoration will continue.  In 2016, 
Great Smoky Mountains National Park produced a Foundation Document that reemphasized 
the important role of fire and prescribed burning in effectively managing GRSM resources into 
the future (see excerpt below).     

 

 

 

Great Smoky Mountain National Park Foundation Document (2016)  
Fire Management Excerpts : 

 

In “Threats to Ancient Mountain Ecosystems:” 
  
     “Alteration of the natural fire regime is creating uncharacteristically dense forests or  
      converting them to mixed mesophytic community types.” 
 
In “Trends of Biodiversity – Wondrous Variety of Life:” 
 
     “While the number of known species is increasing, overall biodiversity is decreasing due 
     to the lack of natural disturbance (namely natural fire regimes).” 
 
In “Threats to Biodiversity:” 
 
     “Climate change may reduce the range and distribution of some vegetation  
     communities and amplify invasive species, diseases and pests, and possibly fire.” 
 
In “Opportunities for Biodiversity:” 
 
     “Prescribed and natural fire will continue to restore fire-adapted ecosystems including  
     both open meadow and forest areas where fuel loads are high and increasing. 
     Increased funding through federal or private sources is needed to expand this effort.” 
 
Finally, in the Wilderness Character Narrative, the need for responsible fire management is 
summarized in the context of the “Natural” qualities of GRSM’s wilderness: 
 
     “Restoration of some semblance of natural fire regimes would help to maintain the ecological 
integrity of fire-adapted habitats and associated wildlife species, while enhancing the diversity of 
vegetation in the wilderness.”   

 

https://www.nps.gov/grsm/learn/management/upload/GRSM_FD_SP.pdf 
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Objectives 
 

 The Great Smoky Mountains National Park’s large landscape, with its legacy of decades of 
fire suppression, along with the promising more recent use of prescribed fire, now provide 
opportunities to improve the ecological condition of the fire-maintained ecosystems. The 
Landscape Conservation Forecasting project aimed to help make this happen. 
 

 The specific objectives for GRSM Landscape Conservation Forecasting project were as 
follows: 
 

• Engage NPS Resource Management staff and regional experts to conduct highly 
credible research that contributes to the establishment of meaningful landscape-scale 
objectives, effective prioritization, and shared ownership of future fire management 
direction. 

• Synthesize past and current research findings, remote sensing, and spatial data to 
inform a more complete understanding of past, current, and desired future conditions 
for fire-maintained forests.   

• Use state-and-transition modeling to develop pre-settlement reference conditions for 
structure and composition of fire maintained forests in GRSM.  

• Complete an ecological departure analysis that will highlight the greatest priorities for 
management action, and provide insight into fuels treatment objectives and 
effectiveness.  

• Produce a final set of management scenarios for a 20-50 year time horizon to serve as a 
planning guide for future fire management plans, 5-year fuels treatment plans, and 
prescribed burn plans. 
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Process and Methods 

 Landscape Conservation Forecasting (LCF) has built upon and modified methodologies 
developed under the national interagency LANDFIRE program (Rollins 2009, LANDFIRE 2016) -- 
including mapping, models, and metrics -- to assess a landscape’s ecological condition. The LCF 
process used for GRSM consisted of six primary components or steps, as follows: 
 
1. Develop maps of potential vegetation types, called ecological systems, and current 

vegetation succession classes (s-classes) within ecological systems. 

2. Refine computerized predictive state-and-transition ecological models for the ecological 
systems by updating previously developed models, or developing new models as needed. 

3. Determine current condition of all ecological systems (a broad-scale measure of their 
“health”), using the ecological departure metric. Ecological departure is measured by 
comparing the current condition of vegetation with the Natural Range of Variability (NRV), 
which represents the reference condition for the ecological systems. 

4. Use computerized ecological models to forecast anticipated future condition of ecological 
systems with no management action. 

5. Use the computerized ecological models to forecast anticipated future condition of 
ecological systems under alternative management strategies and scenarios. 

6. Use return-on-investment analysis to assess which strategies for which ecological systems 
yield the most advantageous results. 

 
 A schematic diagram that displays the relationship of these components to each other is 
presented below (Figure 2): 

 

 

   Figure 2.  LCF Process Diagram.   



 

20 

 

 The LCF project at GRSM proceeded in two stages. Stage one processed and optimized 
existing park vegetation data, ecological zone data and LiDAR data for use in LCF. Stage two 
included four workshops in 2016 that engaged park staff and others to develop state-and-
transition models for historical vegetation, complete the ecological departure analysis, and 
compare potential future management scenarios. 
 
 Detailed descriptions of methods used in each of the project’s component steps are 
presented in the following subsections. 
 

Vegetation Data 
 
 The fundamental elements of LCF’s ecological departure analysis include: 1) mapping the 
distribution of ecological systems as potential natural vegetation – i.e., the dominant 
vegetation types expected in the physical environment under a natural disturbance regime; 2) 
mapping current vegetation succession classes of each ecological system; and 3) for each 
ecological system, comparing the current structural class distribution with the expected 
“natural” distribution and calculating each system’s departure from its NRV. NRV is the 
percentage of each vegetation succession class that would be expected under a natural 
disturbance regime.   
 
 Steve Simon (Ecological Mapping and Fire Ecology, Inc.) was engaged to develop a map of 
GRSM potential natural vegetation and integrate this map with current vegetation data.  
Existing datasets were reviewed and processed, including current and historic vegetation 
mapping, ecological zone mapping, disturbance history, and fire history. A set of crosswalks and 
decision rules were applied as needed to conform with the LANDFIRE-based vegetation data 
classification methods used by LCF.  
 

Spatially referenced data is necessary for determining composition and structure 
parameters and for evaluating LCF results at a given project area. The following vegetation data 
were spatially defined in a Geographic Information System (GIS) for GRSM. These data were 
grouped within NatureServe’s Ecological Systems classification approach (Comer et al. 2003) 
which is deployed by LANDFIRE and LCF: 

 
1. Potential Natural Vegetation, defined as either - 

a. Biophysical Settings (BpS): ‘the vegetation that may have been dominant on the 

landscape prior to Euro-American settlement based on both the current biophysical 

environment and an approximation of the historical disturbance regime’ (LANDFIRE 

2016), or  

b. Ecological Zones: ‘units of land that delineate the environment that can support a 

specific plant community or plant community group under historical disturbance 

regimes that may or may not represent current vegetation composition’ (Simon 2011). 
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2. Current/Existing Vegetation, as determined by existing vegetation mapping geospatial data, 

generally created through interpretation of aerial photography or remotely-sensed data.  

3. Succession Classes, identified primarily by – 

a. canopy height, and  

b. canopy gaps and/or dNBR (pre- and post-fire Landsat imagery radiance and reflectance 

values), and 

c. canopy cover (tree and evergreen shrub)   

 The following sub-sections providing details on the mapping of potential natural 
vegetation, current vegetation and succession classes are extracted from Simon’s report. 
 
Potential Natural Vegetation 
 

Three primary data sources were available for developing a map of potential natural 
vegetation suitable for NRV measurements at GRSM: 
 
1) An existing vegetation map produced in 2003 (1:15,000 scale) that included 173 dominant 

vegetation types and two companion documents that, in combination, provided a rough cross-walk 

between the dominant vegetation types and ecological systems: 

a. Final Report May 2003:  ‘Vegetation classification of Great Smoky Mountains National Park’: 

Unpublished report submitted to BRDNPS Vegetation Mapping Program. NatureServe: 

Durham, NC. (White, R.D., K.D. Patterson, A. Weakley, C.J. Ulrey, and J.Drake. 2003) 

b. Draft Report May 2004: Vegetation Classification System Outline for Mapping Great Smoky 

Mountain National Park (Center for Remote Sensing and Mapping Science (CRMS) 

Department of Geography, the University of Georgia & NatureServe-Durham Office.  

2) A preliminary grouping of the 173 dominant vegetation types by reference and current condition, 

Great Smoky Mountains Park Ecological Systems, and LANDFIRE Ecological Systems (GRSM staff -

Rob Klein), and 

3) An Ecological Zone map (10 meter resolution) produced in 2011 that included 21 Zones and 12 

Ecological Systems and a companion document that described these types (Ecological Zones in the 

Southern Blue Ridge 3rd Approximation, S.Simon, 2011: Unpublished report submitted to the 

National Forests in North Carolina). 

GIS map representations of these data were produced for ecological systems from both 
intersected and independent data coverages; these GIS map data were then evaluated at both 
broad and local landscape levels. Some relatively minor map unit errors in both mapped data 
sources were evident. For example, for the Cades Cove and Mount Guyot USGS quads, data 
reflected different photo interpreter’s judgment of existing vegetation classes. However, these 
errors were very localized.   
 

Based upon these observations, a “hybrid” map of potential natural vegetation was 
produced that included the best elements from the existing vegetation and ecological zone 
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maps, along with a collaborative effort at developing a crosswalk / rule set that defined 
ecological systems. The final ecological system “rules” are included in Appendix 1. 
 

The hybrid map included some minor adjustments of polygons based upon an analysis of 
over 300 field reference plots that were used in both the existing vegetation and ecological 
zone map development. Approximately 620 acres, primarily at higher elevations, were adjusted 
to better reflect ecological systems where reference plots were not in agreement with existing 
vegetation map units. 
 

The hybrid map was created to allow flexibility for different types of ecosystem 
evaluation, i.e., types were split as much as the data would allow but could be easily 
aggregated. For example, Spruce and Fir types were identified separately, but combined for the 
LCF ecological system analysis. On the other hand, some ecological systems were split into 
elevation or moisture-temperature gradients to reflect major types that were evident in the 
field and for which differences existed in disturbance regimes. For example, the oak types were 
split into four systems - Dry Oak Forest, Dry-Mesic Oak Forest, Mesic Oak Forest, and High 
Elevation Red Oak Forest based on differences in composition and fire regime. A total of eleven 
ecological systems were identified in the final map (Table 1).   
 

Other highlights of the final hybrid map of potential natural vegetation include: 
 

• Low Elevation Pine-Oak ecological system split into: (1) Low Elevation Pine-Oak Heath at 

elevations  <  2,300’ and within the Pine-Oak Heath Ecological Zone, and (2) Low Elevation 

Pine = other Pine-Oak existing vegetation < 2,300’ (all Yellow Pine-Oak > 2,300 = Montane 

Pine-Oak Heath),  

• Identified Northern Hardwood, Hemlock-Northern Hardwood, and Beech Gaps but aggregated 

these into the Northern Hardwood ecological system, 

• Identified Hemlock and Hemlock-White Pine but these aggregated to  Acidic Cove, 

• Identified Acidic Cove and Rich Cove but aggregated these types to  the Cove Forest ecological 

system, and 

• Split White Pine-Oak into either Dry Oak or the ecological zone model prediction. 

Approximately 90% of the final hybrid map area was derived by grouping existing 
vegetation map units into logical ecological systems; approximately 10% of the area was 
derived from ecological zone models. 
 
Table 1: Ecological systems identified by the hybrid map. Original LANDFIRE-based system names were 
shortened for naming GRSM systems for LCF 

 

LANDFIRE Ecological System Name System Name for GRSM LCF Acres 

Central and Southern Appalachian Spruce-Fir Forest  Spruce-Fir Forest 40,830 
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Southern Appalachian Northern Hardwood Forest  Northern Hardwood Forest 67,830 

Southern and Central Appalachian Cove Forest  Cove Forest 123,900 

Central Interior and Appalachian Riparian and Floodplain 
Systems  

Montane Alluvial 7,920 

Central and Southern Appalachian Montane Oak  High Elevation Red Oak Forest 22,410 

Central and Southern Appalachian Northern Red Oak-
Chestnut Oak  

Mesic Oak Forest 60,560 

Southern Appalachian Oak Forest – dry type  
Southern Appalachian Oak Forest – dry-mesic type  

Dry Oak Forest 
Dry-Mesic Oak Forest 

80,370 
65,850 

Southern Appalachian Montane Pine Forest and 
Woodland - high elevation type                               
Southern Appalachian Montane Pine Forest and 
Woodland - low elevation type                                

Montane Pine-Oak Heath 
 
Low Elevation Pine-Oak Heath 

18,760 
 

8,760 

Southern Appalachian Low-Elevation Pine Forest  Low Elevation Pine Forest 17,870 

Not included in LCF evaluation (developed areas, roads, balds, water, fields, etc.)  29,130 

 
TOTAL 

  
544,190 

 

 
Current (Existing) Vegetation 
 

Ecological departure analysis requires that both the potential and existing vegetation are 
defined as ecological systems map units. The GRSM existing vegetation map produced in 2003 
clearly defined vegetation composition at that time; this map was used to define current 
vegetation types. The significant but highly localized forest disturbances that have occurred 
since the 2003 map was produced have been documented and were included in the evaluation 
of vegetation succession classes for the LCF analysis.  
 

For approximately 90% of GRSM, the current/existing ecological systems were identified 
from the 173 dominant vegetation types defined in the 2003 map following the same logic and 
groupings used to identify potential natural vegetation types.   

 
The other 10% of the area (52,260 acres) included the following more generalized “types” 

that could not be accurately placed within an ecological system using the dominant vegetation 
type classification: 

• Southern Appalachian Early Successional Hardwoods (19,710 ac.),  

• Southern Appalachian Mixed Hardwood Forest (Acidic) (23,355 ac.),  

• High Elevation Xeric Woodlands (885 ac.),  

• Eastern White Pine and Mixed Eastern White Pine-Dry Oak (7,027 ac),  

• Eastern White Pine-Mesic Oak Forest (548 ac.), and  



 

24 

 

• Chestnut Oak/Hardwoods with White Pine (735 ac). 

Ecological zone maps were used to approximate where these types fit within ecological systems 
(Table 2).   
 
Table 2: Ecological systems used in the LCF identified by ecological zone in the hybrid model 

 

LANDFIRE Ecological System Name System Name for GRSM LCF Acres 

Central and Southern Appalachian Spruce-Fir Forest  Spruce-Fir Forest 1,470 

Southern Appalachian Northern Hardwood Forest  Northern Hardwood Forest 2,640 

Southern and Central Appalachian Cove Forest  Cove Forest 25,990 

Central Interior and Appalachian Riparian and Floodplain 
Systems  

Montane Alluvial 
1,010 

Central and Southern Appalachian Montane Oak  
High Elevation Red Oak 

Forest 
2,210 

Central and Southern Appalachian Northern Red Oak-
Chestnut Oak  

Mesic Oak Forest 
8,870 

Southern Appalachian Oak Forest  
Southern Appalachian Oak Forest  

Dry Oak Forest 
Dry-Mesic Oak Forest 

680 
5,150 

Southern Appalachian Montane Pine Forest and Woodland - 
high elevation type                               

Montane Pine-Oak Heath 
3,210 

Southern Appalachian Low-Elevation Pine Forest  Low Elevation Pine Forest 900 

Not included in LCF evaluation (developed areas, roads, balds, water, fields, etc.) 140 

TOTAL 52,260 

 

Ecological zone maps were also used in combination with GRSM existing vegetation map 
to identify “highly departed vegetation” (i.e., uncharacteristic) classes. LANDFIRE describes a 
vegetation class that is outside the historic range of variability in vegetation composition and 
structure as “uncharacteristic” – either uncharacteristic native vegetation or uncharacteristic 
exotic vegetation. For example, cheatgrass (an exotic annual grass) that occurs in sagebrush 
ecological systems in the Western U.S. is often used to characterize an ‘uncharacteristic exotic’ 
LANDFIRE condition. The extent and severity of this type of uncharacteristic condition does not 
occur in ecological systems within GRSM. However, uncharacteristic classes can also include 
native vegetation when the vegetation structure or composition would not have been expected 
to occur on the ecological system during the reference condition period. Within GRSM, only 
5,475 acres were found to be of this uncharacteristic type, which were labeled as “highly 
departed vegetation”; they include stands where tulip poplar is dominant in Oak ecological 
systems or where white pine or oak is dominant in Low Elevation Pine or Pine-Oak Heath 
ecological systems.   
 

Succession Classes (s-classes) 
 
Seral Stages 
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Forest seral stages are most easily categorized by stand age. Stand age is used in the 5-box 
LANDFIRE ecological models (see following section) to define early, mid, and late succession 
classes. Stand age, however, is not available spatially for GRSM and consequently a 
combination of factors was needed to estimate seral stages for the GRSM ecological systems.   

 
At the time of GRSM establishment in 1934, over half of the total area of GRSM had been 

cut over by large corporately owned logging companies, and pioneers had settled and farmed in 
some areas for 100 years (Pyle, 1985). Most of the logging occurred between 1910 and 1930 
(Brown, 2001) which would suggest an average current age of 86 to 106 years for over half of 
GRSM, i.e., at or near late seral condition for most ecological systems. Pyle (1985) also 
identified and mapped over 110,000 acres as “undisturbed” at the time of park establishment. 
This would suggest that much of these areas are likely in late seral “old growth” condition 
because there has been no extensive logging or widespread natural stand-replacing disturbance 
since park establishment. 

 
Although disturbance history data would indicate that most forests in GRSM are late 

successional, natural disturbances (e.g., wind and fire) have occurred since park establishment 
that have caused localized stand replacement and more widespread canopy gaps. These 
disturbances have either reset succession to early seral stages or maintained mid-successional 
conditions, but not all of these disturbances have been documented or mapped. In order to 
estimate where these conditions might occur, tree canopy height and canopy gap size were 
considered to be suitable surrogates or indicators of stand age and therefore seral condition.  
LiDAR (Light Detection and Ranging) data were available across GRSM and were used to 
spatially measure canopy height. The LiDAR data were processed at 3 meter resolution. 

 
Early succession vegetation was defined as forests where canopy height is less than 20’ in 

canopy gaps greater than 1/20 of an acre in size, regardless of ecological system. A similar 
method was applied and field reviewed on the adjacent Nantahala-Pisgah National Forests and 
proved reasonably accurate (Josh Kelly, personal communication). In addition, early succession 
was evaluated from 12 documented disturbance events (wildfire, prescribed fire, and a 
tornado), three of which occurred after the 2009 acquisition of LiDAR data. The relationship 
between LiDAR early succession estimates and dNBR (the difference in pre- and post- 
disturbance vegetation radiance and reflectance values) were evaluated to estimate early 
succession in the largest of these disturbance events, the 2011 tornado concentrated in the 
Calderwood USGS quad. A dNBR score of > 270 was considered indicative of significant canopy 
mortality and found to correlate well with LiDAR early succession estimates for disturbance 
events documented from 1986 to 2009 (pre LiDAR acquisition).  

  
Determining mid-succession forest was also accomplished using canopy height (although 

with somewhat less confidence for this hard-to-determine seral stage, which GRSM staff have 
found to be much less prevalent in the GRSM current vegetation structure). Height growth 
rates for different species on different sites were considered and the following “rules” 
established to identify mid-successional classes:  
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• canopy height > 20’ but < 60’ in Low Elevation Pine, Dry-Mesic Oak, Mesic Oak, Cove Forest, 

Northern Hardwood Forest, Spruce-Fir, and Alluvial Forest ecological systems, and 

• canopy height > 20’ but < 30’ in Montane Oak, Low Elevation Pine-Oak Heath, Montane Pine-

Oak Heath, and Dry Oak ecological systems. 

All other areas within GRSM, except those excluded from the LCF analysis (developed 
areas, roads, balds, water, and fields) were considered late-succession vegetation.  Areas 
mapped as “undisturbed” by Pyle (1985) were separately identified as “old growth,” which 
could be used as a potential “Late 2” seral stage in the ecological models. 
 
Canopy Cover 
 

In addition to seral stages, canopy cover is the other key component of identifying 
vegetation s-classes in the LANDFIRE methodology.  LANDFIRE models typically include both 
Open and Closed canopy cover for the Mid and Late seral stages. Early succession is typically 
classified as Open canopy structure. 
 

Due to the high degree of competition and shading that can result in areas of GRSM that 
have dense evergreen shrub cover, shrub cover was included as a factor in the determination of 
canopy cover.  The LiDAR data were used to estimate both canopy cover and evergreen shrub 
cover. The following rules were used to define open and closed canopy classes within different 
succession classes in the ecological models:  

 
• mid-succession open canopy class =  

o canopy cover < 60% and shrub cover < 75% (all ecological systems) 

• mid-succession closed canopy class = 

o canopy cover ≥ 60% or shrub cover > 75% (all ecological systems) 

• late-succession open canopy class = 

o canopy cover < 80% in the Cove Forest ecological system 

o canopy cover < 80% and shrub cover < 75% in the Mesic Oak ecological system 

o canopy cover < 60% and shrub cover < 75% in all other Oak ecological systems  

o canopy cover < 60% and shrub cover < 75% in all Pine-Oak ecological systems 

o canopy cover < 60% in Northern Hardwood, Spruce-Fir, and Alluvial Forest systems 

o dNBR  > 270 within the 2011 tornado disturbance area 

• late-succession closed canopy class = 

o canopy cover ≥ 80% in the Cove Forest ecological system 

o canopy cover ≥ 80% or < 80% and shrub cover > 75% in the Mesic Oak ecological system 

o canopy cover ≥ 60% or < 60% and shrub cover > 75% in all other Oak ecological systems 

o canopy cover ≥ 60% or < 60% and shrub cover > 75% in all Pine-Oak ecological systems 

o canopy cover ≥ 60% in Northern Hardwood, Spruce-Fir, and Alluvial systems 

Ecological Models 
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 Landscape Conservation Forecasting uses state-and-transition models to estimate 
vegetation succession class distributions for reference conditions and to simulate future 
management scenarios.  A state-and-transition model is a discrete non-spatial, box-and-arrow 
representation of the continuous variation in vegetation composition and structure of an 
ecological system (Bestelmeyer et al. 2004). The LANDFIRE program worked with hundreds of 
experts to develop state-and-transition model descriptions for every terrestrial ecological 
system in the United States. These descriptive models are accompanied by quantitative models 
that can be viewed and manipulated in ST-Sim State-and-Transition Simulation Model 
(hereafter ST-Sim), computer-based simulation software developed with LANDFIRE support by 
Apex Resource Management Solutions. ST-Sim is a successor program to the Vegetation 
Dynamics Development Tool (VDDT) used in earlier LCF applications. LANDFIRE used the 
computer models to estimate reference conditions (also referred to as "Natural Range of 
Variability" or NRV) for each ecological system, which are then used to help evaluate ecosystem 
health through the ecological departure metric (Low et al. 2010; LANDFIRE 2016).   
 
 At their core, LANDFIRE models have the reference condition represented by some 
variation around succession classes labeled by five “boxes” (Figure 3). Each box represents a 
distinct developmental stage of forest growth, usually from early succession herbaceous 
vegetation to increasing woody species dominance where the dominant woody vegetation 
might be shrubs or trees. Two classes (boxes) typically represent mid-succession seral stages, 
and two classes (boxes) represent late-succession stages.  Each Class is also considered to be 
either Open or Closed canopy. Therefore the 5th box for a forest system might represent Late-
succession (e.g., age 71+), Open-canopy condition (Figure 3).   
 

 

Figure 3.  S-classes with age ranges and transition pathways for Dry Oak Forest model in ST-Sim.  Green lines 
represent primary succession pathways.  Blue lines represent transitions due to disturbances. 

 
 The models all incorporate the relevant natural disturbances that influence each 
ecological system. Disturbances for forest systems might include fire, insects, disease, wind, 
and weather events. These disturbances may be further sub-divided – fire typically includes 
surface fire, mixed fire and replacement fire. Each disturbance has an average return interval 
under natural conditions (e.g. 100 year return interval for replacement fire); these return 
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intervals for disturbances are converted into probabilities for a given year in the ST-Sim 
software (i.e., a 100 year return interval equals a .01 probability that replacement fire will occur 
in any given year). The replacement fire would typically convert a mid-succession or late-
succession class back to an early succession state in the ST-Sim software. 
 
 In addition to modeling reference conditions, the predictive models allow for addition of 
management actions to allow managers to simulate future conditions under alternative 
management strategies and scenarios (Low et al. 2010; TNC 2009).   

Models and Descriptions 

 State-and-transition models were reviewed and refined for nine ecological systems within 
GRSM. These systems included: Dry Oak Forest, Dry-Mesic Oak Forest, Mesic Oak Forest, High 
Elevation Red Oak Forest, Low Elevation Pine Forest, Low Elevation Pine-Oak Heath, Montane 
Pine-Oak Heath, Cove Forest, and Northern Hardwood Forest.   
 
 Most of these models had a long “lineage” going back to original LANDFIRE models, and 
many were subsequently refined for LCF application in the Cherokee National Forest Landscape 
Restoration Initiative (Medlock 2012). Additional refinements were made for the Nantahala-
Pisgah National Forest by Gary Kauffman, USFS Botanist, and Kori Blankenship with the TNC-
LANDFIRE program. These latter models were used as the starting point for refinements and 
modifications for LCF models at GRSM. An entirely new model was developed for one system, 
the Low Elevation Pine-Oak Heath, building off the model parameters for similar systems.  
 
 Special attention was directed towards refining the models for the seven oak and pine-
dominated systems, several of which are highly fire-dependent. In particular, the fire return 
intervals (FRI) for all three types of fire (surface, mixed and replacement) were compared across 
all of the oak and pine systems, and refinements made by GRSM resources staff based upon 
their experience in GRSM, knowledge of the systems, and available scientific literature. The fire 
return intervals for the reference condition models of the oak and pine systems are displayed in 
Table 3 below. The shortest FRI is 8 years for surface fire in Early and Mid-Open classes of Low 
Elevation Pine. The longest FRI is 333 years for replacement fire for Mid-Open and Late-Open 
classes in Mesic Oak. A discussion of the fire regime and development of model parameters is 
included in the descriptions of ecological systems (Appendix 2). 
 
 Other relatively minor adjustments and refinements were made to the Kaufmann model 
parameters in the process of comparing age ranges for the succession classes, other 
disturbances (e.g., insects, weather) and alternative succession (i.e., conversion Open to Closed 
condition in absence of fire) across systems. These changes are documented in the ST-Sim 
model database descriptions. 
  
 Kaufmann’s revised LANDFIRE models for Cove Forest and Northern Hardwood Forest at 
the Nantahala-Pisgah National Forest were used to assess conditions for these two systems at 
GRSM. The FRIs in the models for these two mesic systems were very long, with replacement 



 

29 

 

fire occurring every 1000 years for Cove Forest and every 667 years for Northern Hardwood, as 
well as infrequent Surface and Mixed fire. These two systems account for approximately 38% of 
the vegetation in GRSM, but represent a very small fraction of the fire across all systems within 
GRSM in the reference condition models (see Appendix 6). 
 
 The LANDFIRE-based models for two other ecological systems – Montane Alluvial and 
Spruce-Fir Forest – were not reflective of these systems within GRSM. Trying to refine or 
rebuild these models had issues going beyond the project team’s expertise and the scope of the 
project; accordingly, these models were not used for the LCF project.  
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Table 3.  Fire return intervals, by s-class, for GRSM 9 modeled ecological systems. The shaded bars for each 
system display the average FRI for all 5 s-classes. 

 

Type of Fire

Surface Mixed Replacement 

Dry Mesic Oak 28 127 224

Early 29 50 83

Mid-Closed 29 83 200

Mid-Open 20 200 303

Late-Closed 32 100 200

Late-Open 22 200 333

Dry Oak 17 73 136

Early 15 22 67

Mid-Closed 18 56 100

Mid-Open 12 100 200

Late-Closed 20 77 111

Late-Open 13 111 200

High Elevation Red Oak 33 102 163

Early 25 50 67

Mid-Closed 37 91 100

Mid-Open 25 125 200

Late-Closed 40 100 200

Late-Open 28 143 250

Low Elevation Pine 10 74 145

Early 8 20 100

Mid-Closed 10 50 100

Mid-Open 8 100 200

Late-Closed 11 77 125

Late-Open 9 125 200

Low Elev Pine-Oak Heath 14 55 115

Early 12 15 50

Mid-Closed 15 34 75

Mid-Open 12 75 149

Late-Closed 17 50 100

Late-Open 13 100 200

Mesic Oak 37 175 243

Early 33 67 100

Mid-Closed 37 143 200

Mid-Open 33 250 333

Late-Closed 40 167 250

Late-Open 37 250 333

Montane Pine-Oak Heath 22 60 97

Early 20 25 50

Mid-Closed 22 50 75

Mid-Open 20 75 125

Late-Closed 25 67 83

Late-Open 22 83 149
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 “Back tests” were conducted on the models of two representative fire-dependent systems 
– Dry Oak Forest and Low Elevation Pine Forest – to help confirm the validity of the fire-return 
intervals and other key variables in the models. These tests were designed to roughly mimic the 
major human-caused disturbances in GRSM over the last century and see if the models would 
generate results that approximate actual current conditions. Using ST-Sim, the back tests 
populated the reference condition s-classes as the Initial Conditions for these two systems as of 
1910. It then simulated heavy logging (50% clearcut) over a 20 year period, and recorded the s-
class outcomes after those simulations as new Initial Conditions as of 1930. It then simulated 85 
years of 98% fire suppression and recorded the s-class outcomes after those simulations. The 
final simulated 2015 results for both systems very closely tracked actual current conditions with 
only about 10% overall variance (Appendix 3). 
 
 The project team considered and tested both 5-box and 7-box models for GRSM’s 
ecological systems.  7-box models had been developed for several ecological systems in the 
Cherokee National Forest in order to account specifically for old-growth forest, which was 
determined to need special attention in regard to National Forest management decisions.  
“Late 2” classes were added for both Open and Closed old-growth condition, thereby creating 
7-box models. This approach was continued for the Nantahala-Pisgah models.   
 
 However, after reviewing simulations for both 5-box and 7-box models at GRSM, it was 
determined that the 5-box models provided sufficient, simpler and clearer information. This 
was the case for several reasons: (1) GRSM manages for overall natural conditions and does not 
need to focus special attention on managing for old growth forest, unlike the National Forests 
which manage for multiple use including timber harvest; (2) GRSM has abundant old growth 
forest – approximately 20% – due to an absence of logging since GRSM park establishment; (3) 
much of GRSM’s current late-succession forest that is not now old growth will soon become old 
growth due to natural aging of the forest, which was heavily logged about a century ago; and 
(4) the disturbance parameters for the old-growth classes in the 7-box models were identical to 
the late-succession classes in the 5-box models, thereby providing no distinction in the 
combined late-class outcomes in simulations.   

Surface Mixed Replacement

Cove Forest 100 500 1000

  Early 100 500 1000

  Mid-Closed 100 500 1000

  Mid-Open 100 500 1000

  Late-Closed 100 500 1000

  Late-Open 100 500 1000

Northern Hardwood 333 667 667

  Early 333 500 667

  Mid-Closed 333 667 667

  Mid-Open 333 500 667

  Late-Closed 333 667 667

  Late-Open 333 1000 667
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 Descriptions of all ecological systems are provided in Appendix 2.  Model parameter 
values for the age ranges of classes (deterministic transitions) are provided in Appendix 4. 
Model parameter values for all disturbances (probabilistic transitions) are provided in Appendix 
5. The ST-Sim model databases, including outcomes of all simulations, are available online at 
https://tnc.app.box.com/s/489f7i45kmbjkskgc0tsd4wrcq2c4a9t/1/8487753965.  They will also 
be made available on the NPS Date Store.  
 

Natural Range of Variability 
  

 The vegetation composition and structure prior to European settlement was considered to 
be each ecological system’s reference condition or natural range of variability (NRV). ST-Sim 
model runs were conducted to re-simulate NRV, using 10 simulations over a 1,000 year time 
horizon. The mean natural range of variability for each ecological system is listed below in Table 
4. 
 
The project team considered and tested using a range for the frequency of each disturbance 
regime (as was included in the Nantahala-Pisgah models) to estimate NRV (Blankenship 2015). 
For example, instead of a surface fire return interval of 17 years for the Dry Oak system, the 
range may be 5-20 years.  This approach calculates a range of NRV for each s-class, in addition 
to a mean score.  [While the mean NRV provides a useful benchmark, land managers and 
researchers are often interested in knowing the range of variability around the mean.] 
However, this methodology requires determining not only an average return interval for each 
disturbance in the models, but also a minimum and a maximum return interval for each 
disturbance. The GRSM LCF project team did not feel there was sufficient science information 
to establish these minimum and maximum return intervals with confidence, and therefore used 
the traditional LANDFIRE methodology with stochastic variance in ST-Sim for determining 
mean-based NRV.  
 
Table 4.  The natural range of variability for the GRSM nine modeled systems. 

 

Ecological System 
Vegetation S-Class 

Early 
Mid-

Closed 
Mid-
Open 

Late-
Closed 

Late-
Open 

Dry Oak Forest 17% 9% 21% 24% 29% 

Dry-Mesic Oak Forest 9% 9% 18% 32% 31% 

Mesic Oak Forest 6% 17% 14% 46% 17% 

High Elevation Red Oak Forest 14% 14% 12% 37% 23% 

Low Elevation Pine Woodland 13% 10% 30% 12% 35% 

Low Elevation Pine-Oak Heath 21% 13% 30% 15% 21% 

Montane Pine-Oak Heath 25% 16% 25% 15% 19% 

Cove Forest 4% 24% 4% 57% 11% 

Northern Hardwood Forest 6% 22% 1% 59% 12% 
 

https://tnc.app.box.com/s/489f7i45kmbjkskgc0tsd4wrcq2c4a9t/1/8487753965
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Assessment of Ecological Condition - Metrics 
 
Ecological Departure 
 
 The ecological departure methodology was used to assess the overall ecological condition 
of each of the modeled systems. Ecological departure is a broad-scale measure of ecosystem 
“health” – an integrated, landscape-level estimate of the ecological condition of terrestrial and 
riparian ecological systems. Ecological departure estimates an ecological system’s departure 
from its NRV. The level of departure, or dis-similarity, from NRV for each ecological system was 
calculated by comparing the current vegetation succession-class distribution with the expected 
“natural” distribution (see Dry Oak example in Table 5). 
 
 Ecological departure (Low et al. 2010) – currently known in LANDFIRE as Vegetation 
Departure or VDEP (LANDFIRE 2016)  – is scored on a scale of 0% to 100% departure from 
reference conditions: Zero percent represents NRV while 100% represents total departure from 
NRV [i.e., the higher the number, the greater the departure]. Originally In LANDFIRE, a coarser-
scale metric known as Fire Regime Condition Class (FRCC) was used by federal agencies to 
group ecological departure scores into three classes (FRCC Guidebook 2010): FRCC 1 represents 
ecological systems with low (<34%) departure, which is color coded green; FRCC 2 indicates 
ecological systems with moderate (34 to 66%) departure, which is color coded yellow; and FRCC 
3 indicates ecological systems with high (>66) departure, which is color coded red. The new 
VDEP-based metric in LANDFIRE is called Vegetation Condition Class (VCC) rather than FRCC. 
VCC now provides a six-category classification system in addition to the original three class-
FRCC system. The LCF scorecard at GRSM therefore uses six color shades (two red shades for  
>66, orange for >50, yellow for  > 33, and two green shades for <33). An example of ecological 
departure scoring is shown in Table 5. 
 
Table 5.  Calculation of Ecological Departure for Dry Oak at GRSM 

 

Ecological Departure = 100%  – 
=

n

i

ii NRVCurrent
1

},min{  

Dry Oak Forest

Vegetation Class
NRV 
Mean

Current 

%

 Current 

Acres 

Delta 

vs 

Mean 

NRV

Early 17% 2% 1,600 -15%

Mid-Closed 9% 0% 0 -9%

Mid-Open 21% 0% 100 -21%

Late-Closed 24% 90% 72,300 66%

Late-Open 29% 8% 6,200 -21%

Highly Departed Composition 0% 0% 100 0%

Totals 100% 100% 80,300 0

Ecological Departure 66
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Other Metrics Considered  
 
 Ecological departure can be caused by two factors:  departure from the expected natural 
seral stage structure and/or departure from the expected natural canopy structure. For LCF at 
GRSM, a new Open Canopy Departure metric was used as a working metric by the project team 
to quickly assess the departure from historical open canopy conditions. This metric proved to 
be a useful analysis tool since much of the ecological departure of the fire-dependent systems 
was often accounted for by the forest’s overly closed canopy conditions due to long-time fire 
suppression. The calculation was derived by adding the total percentage of Mid-Closed and 
Late-Closed classes, and then subtracting the combined NRV percentages for these two classes. 
In the Dry Oak example, as shown in Table 6 below, total current Closed canopy is 90% as 
compared to NRV closed canopy of only 33%; the difference is 57%. As with the Ecological 
Departure metric, a score of 0 would represent no departure from historic open conditions, 
whereas higher scores would indicate more overly closed forest conditions. For the Dry Oak 
system, Open Canopy Departure was 57% as compared to the 66% overall Ecological Departure, 
meaning that much of the ecological departure was attributable to departure in canopy 
structure (versus changes in seral stage). 
 
Table 6.  Calculation of Open Canopy Departure for Dry Oak at GRSM 

 
 
 The project team also tested and temporarily deployed a new metric to assess departure 
from the range of NRV as was calculated in the Nantahala-Pisgah models, but discarded this 
metric when it decided that the ranges for the disturbance return intervals could not be 
scientifically established at GRSM (see Natural Range of Variability section above).  
 

 

Dry Oak Forest

Vegetation Class
NRV 
Mean

Current 

%

 Current 

Acres 

Delta 

Mean

Early 17% 2% 1,600 -15%

Mid-Closed 9% 0% 0 -9%

Mid-Open 21% 0% 100 -21%

Late-Closed 24% 90% 72,300 66%

Late-Open 29% 8% 6,200 -21%

Highly Departed Composition 0% 0% 100 0%

Totals 100% 100% 80,300 0

Total Closed 33% 90% 72,300 57%

Ecological Departure 66

Open Canopy Departure 57
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Management Objectives 

 At the May 2016 workshop, after reviewing the initial ecological departure scores for 
current condition, GRSM natural resources managers developed a set of overall landscape 
restoration objectives for GRSM, as follows: 

 Five fire-maintained ecological systems were selected for active management using 
prescribed fire, based upon their high departure from NRV and likelihood of continued future 
departure. The five focal systems for active management included: Dry Oak Forest; Dry-Mesic 
Oak Forest; Low Elevation Pine Forest; Low Elevation Pine-Oak Heath; and Montane Pine-Oak 
Heath. 

Assessment of Future Ecological Condition – Alternative Management Scenarios 
 
 Predictive state-and-transition computer models are a valuable tool for assessing future 
condition because they can simulate management actions. A fundamental purpose of LCF is to 
identify specific, cost-effective vegetation management strategies to maintain, enhance or 
restore the desired more natural conditions. The assessment of current ecological condition is 
merely a precursor to this ultimate endpoint.   
 
Fire in the Management Models 
 
 Reference condition models for the five focal systems were modified to incorporate 
prescribed burning as a management action, as well as reflect current levels of fire exclusion in 
GRSM. These models are considered to be management models. In order to conduct 
simulations of future management scenarios (in contrast to the historical NRV simulations 
described previously), it was necessary to determine the amount of fire that would occur in the 
management models. Two types of fire were built into the management models – the 
suppressed reference condition fire and the prescribed fire that is added as a management 
action.  [Note: Reference condition fire was based on the modeled fire return intervals as 
shown previously in Table 3.] 
 
 
 
 

▪ Restore fire as a key ecological process in oak and pine ecosystems where practical and 
most needed.  

▪ Restore more open canopy conditions in dry oak and pine ecosystems to more closely 
approximate reference conditions/NRV. 

▪ Restore early and mid-succession vegetation in dry oak and pine ecosystems to more closely 
approximate reference conditions/NRV. 

▪ Manage fire and fuels appropriately to protect life and human & cultural resources in and 
adjoining the park. 
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Fire Suppression/Exclusion 
 
 Two factors were considered in accounting for fire activity in GRSM models: the amount 
and type of total fire activity in the GRSM over its recent history, and the virtual certainty of 
substantially continued fire suppression/exclusion as an overarching management activity (see 
Introduction) in the foreseeable future.   
 
 Fire history data for GRSM was analyzed for the period from 1920 to 2012 and compared 
to the amount of “natural” fire that was predicted in the NRV simulations for the models 
(Appendix 6).  During the decades from the 1930s to the 1990s, GRSM’s fire management policy 
was essentially complete fire suppression – i.e., “out by 10am” the following morning after a 
fire was reported. Data show approximately 98% fire suppression over these decades as 
compared to the amount of fire that occurs during reference conditions in the models. In 1996, 
Park management changed from its previous policy of near-total suppression to provide for the 
addition of some prescribed fire, as well as some limited “wildland fire use.” From 2000 to 2012 
data show that wildfire equaled approximately 7.5% of the predicted reference condition fire in 
the models, which converts to approximately 92.5% suppression on average. Prescribed fire 
equaled an additional 5.5% of the predicted reference condition fire. 
 
 It is relatively straightforward to model fire suppression in ST-Sim, using transition 
multipliers. A transition multiplier is a number that multiplies a base disturbance rate in the ST-
Sim models: e.g., for a given year, a transition multiplier of 1.0 creates no change in a 
disturbance rate, whereas a multiplier of 0 is a complete suppression of the disturbance rate, 
and a multiplier of 0.50 halves the disturbance rate. For GRSM, a transition multiplier of .075 
(1.00 - .925) was applied for all three types of fire to reflect the rate of fire suppression/ 
exclusion as compared to fire during reference conditions, based on the analysis described 
above.  
 
Prescribed Fire 
 

Adding prescribed fire to ecological models is typically a relatively straightforward 
modeling task that has been applied during many LCF applications. The ecological effects of the 
prescribed fire are determined for each s-class in which it might occur. Then the management 
action is added as a new Transition type in the ST-Sim models (e.g., RxFire). The modeler then 
determines the number of acres and years they wish to simulate prescribed burning for a given 
ecological system or set of systems, and conducts a simulation computer run (TNC 2009). 
 

However, this modeling task was more complex for GRSM. Prescribed burning in GRSM is 
not a one-off event to achieve the desired outcomes. Rather, fire managers typically define a 
burn unit and apply prescribed fire within that unit in a number of “passes” over a number of 
years. This approach is necessary to achieve the desired ecological effects; trying to achieve the 
effects with a one-time burn has been found to produce results which are undesirable over 
large spatial scales.  Accordingly, with assistance from TNC’s LANDFIRE program, expert 
assistance was secured from the developers of ST-Sim to develop models that incorporated 
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three prescribed fire “passes” in simulated non-spatial burn units, designed to achieve the 
desired ecological outcomes. Each pass was modeled to occur within 10 years after the 
previous pass.   
 

Collectively, the three passes of prescribed fire were considered to be restoration burning. 
The ecological effects were programmed to occur upon the completion of the 3rd pass. Based 
upon knowledge of previous control burns in GRSM, the effects were deemed to be different 
for Closed versus Open canopy classes of the fire-maintained systems, with the bigger impacts 
occurring in the Closed canopy classes, as follows: 

– In Closed canopy 
– 20% converts to Early succession 
– 60% converts to Open canopy 
– 20% remains Closed canopy (i.e., no change in class) 

– In Open canopy 
– 10% converts to Early succession 
– 90% remains Open canopy (i.e., no change in class) 

 
For the second 20-year period in the models (i.e., years 21-40), the allocation of 

prescribed fire was modified to include maintenance burning in addition to the restoration 
burning used exclusively in the first 20 years. Maintenance burning was programmed to occur 
in forest patches that were in Open condition as a result of previous prescribed burns or 
otherwise. Maintenance burning is intended to retain the Open canopy structure, versus 
converting Closed canopy to Open. The effects of the maintenance fire are the same as 
described for Open canopy above (i.e., 90% remains Open and 10% converts to Early 
succession). In the management scenario modeling, fifty percent of the prescribed burning 
during years 21-40 was allocated to maintenance burning and fifty percent to restoration 
burning. 

Allocation of Prescribed Fire Across Systems 

 The ecological systems within GRSM are frequently arrayed in a mosaic pattern, and 
prescribed burns are not directed towards one single ecosystem, but rather to multiple 
ecological systems within a functional burn unit. Therefore it was necessary to determine how 
the controlled burning in the non-spatial ST-Sim models would be allocated among the five 
focal systems, along with other ecological systems in GRSM that receive burning as a result of 
the functional design of burn units on the ground.   

 The models deployed an allocation ratio based largely upon the recent allocation of 
prescribed fire among the ecological systems during controlled burns, based upon an 
assessment by GRSM staff. This allocation is shown in Table 7 below. Thus if 1000 acres of 
prescribed burning were to occur in a given year across GRSM, 300 acres (30%) would be 
allocated to Dry Oak Forest, and so on. The 25% of prescribed burning allocated to Cove Forest 
and all other systems represents the less fire-prone portions of functional burn units. These 
areas are not the focal point for fire restoration and they often do not burn under controlled-
burning conditions, and so were not accounted for in the ST-Sim models. 
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Table 7.  Allocation of Prescribed Fire Across Ecological Systems 

 

 

Management Scenarios 

 At and between workshops, prescribed fire management strategies were explored to 
achieve the objectives for the focal systems. ST-Sim computer models were used to simulate 
conditions under alternative future management scenarios. All scenarios assume current levels 
of wildfire exclusion will continue in GRSM. The likely future condition of the five focal systems 
was assessed after 20 and 40 years under four primary scenarios:  

1. No Action – i.e., no prescribed fire. 

2. Maximum Management  – use of prescribed fire to restore ecological departure to 
the lowest possible level, regardless of budget or practicality. 

3. Current Management – prescribed fire at current levels -- approximately 1,500 
acres/year average parkwide. 

4. Preferred Management – prescribed fire at proposed levels – 5,000 acres/year 
average parkwide. 

 

Computer Simulations and Reporting Variables 
 
 ST-Sim computer simulations were used to test the scenarios for each of the focal 
ecological systems over a 20-year and 40-year time horizon. Five replicates were run for each 
scenario to capture some degree of stochastic variability in fire activity and other natural 
disturbances. The mean of the five replicates was used for reporting. 
 
 The primary reporting variables for simulations were: (1) ecological departure score, (2) 
total acres treated with prescribed fire, and (3) total cost.  Results were tallied in an Excel-based 
Model Runs Workbook. 

Ecological System
% of Rx 

Fire

Dry Oak Forest 30%

Dry Mesic Oak Forest 15%

Low Elevation Pine Woodland 12%

Low Elevation Pine-Oak Heath 10%

Montane Pine-Oak Heath 8%

Cove Forest/All Others 25%

Total 100%
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Reducing Levels of Fire Suppression/Exclusion 
 

ST-Sim computer simulations were also used to test the effect of reducing the degree of 
fire suppression/exclusion in GRSM, which as reported previously was set at a rate of 92.5% 
suppression of reference condition fire in the models. Rates of 85% exclusion and 77.5% 
exclusion were tested (i.e., allowing additional increments of 7.5% of natural wildland fire to 
occur in GRSM), using the No Action scenario as the baseline. The reporting variable for this 
exercise was the ecological departure score. 
  

Return on Investment (ROI) Analysis 
 
 The final step in the LCF process was the calculation of benefits (magnitude of ecological 
improvement) as compared to the costs of management. Two ROI metrics were used to 
determine which of the five focal systems received the greatest ecological benefits per dollar 
invested, independent of their size (absolute) and reflecting their varying acreage (systemwide).  
The two ROI metrics calculated were: 
 
(1) Absolute ROI.  The change of ecological departure between the NO ACTION scenario and an 

ALTERNATIVE MANAGEMENT scenario for a given ecological system in year 20 or year 40, 
divided by total cost of the scenario over the period of years. Correction factors were used 
to bring all measures to a common order of magnitude. 

 
(2) Systemwide ROI.  The change of ecological departure between the NO ACTION scenario and 

an ALTERNATIVE MANAGEMENT scenario for a given ecological system in year 20 or year 40, 
multiplied by total area of the ecological system, divided by total cost of the scenario over 
the period of years. Correction factors were used to bring all measures to a common order 
of magnitude. 

 
 If ROI values differ substantially, they are sometimes a useful tool for land managers to 
decide where to allocate scarce management resources among many possible choices on lands 
that they administer. Of course, managers also select final strategies or treatment areas based 
upon a variety of additional factors, such as availability of financial resources, policy constraints, 
and other societal objectives. 
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LCF Benefits and Limitations  

By developing a decision support tool to assess alternative management strategies, LCF 
provides many benefits to natural resource managers. Among the key benefits are the answers 
that LCF provides to the following questions: 

• What is the current condition of each ecological system in the landscape 

• What systems are likely to change in condition, and how much  

• Which management treatments, and how much, will improve altered ecosystems 

• What degree of improvement can be feasibly achieved 

• Where to place treatments on the landscape, by ecological system 

• Which management treatments produce the most cost effective results 

The models used to help develop the answers to these questions are relatively simple, 
transparent and easily adaptable, thereby providing a solid framework for adaptive ecosystem 
management. 

Some additional LCF benefits include: 

• Scorecards of current & future condition 

• Scientific documentation for Fire Planning and National Environmental Policy Act 
(NEPA) documents 

• Help attract funding for implementation 

• Help build collaborative learning and consensus among resource managers and 
stakeholders 

Landscape Conservation Forecasting has some limitations in its applications. Some 
constraints were overcome by adaptations for the Great Smoky Mountain National Park 
project, such as revising LANDFIRE ecological models based upon local expertise and 
substituting higher resolution local vegetation data for national LANDFIRE data. The following 
general constraints and challenges were inherent in the LCF methods used at GRSM.   

• Maps and Data.  The assessment of current condition is only as good as the vegetation 
data that supports it. High-resolution and well-interpreted geospatial data is best for 
understanding current conditions and was used at GRSM; nevertheless a number of 
crosswalks, assumptions and rules were required to interpret that data and apply it for 
LCF. 

• Models.  “All models are wrong, but some are useful,” said prominent statistician 
George Box. A well-developed predictive model can provide a reasonable approximation 
of reality. LANDFIRE was designed to use relatively simple, peer-reviewed, consistent, 
and repeatable scientific methods in developing ecological models. However, many 
standard LANDFIRE models do not accurately reflect local conditions, and therefore 
require local, expert-based modifications, as was done with all models for GRSM.  
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Incorporating management actions into models also requires expert-based judgments 
on their ecological effects and probability of success.   

• Metrics.  While ecological departure is a powerful, unified metric of overall ecological 

“health” − generally incorporating vegetation structure, composition, and all relevant 

ecological processes − it does not fully account for all impairments to ecosystems or all 
improvements in ecological health from potential management actions. Ecological 
departure typically is based upon the NRV for the reference conditions of an ecosystem. 
NRV reflects many elements of what is typically desired for a given ecosystem, such as 
the amount of early succession habitat and the degree of open canopy structure. 
However, its application at GRSM generally does not capture the desired vegetation 
composition within a given succession class, other than the designation of “highly 
altered vegetation” found within some ecological systems. 

• Perceived Precision.  The 0-100 ecological departure scores and other related metrics 
may suggest a high level of precision to some readers (e.g. a departure score of 53), 
whereas the scores should be more appropriately viewed as approximations that reflect 
ranges of outcomes. A small percentage difference in scores (e.g. 52 vs. 55) is not 
meaningful, given the inherent imprecision of the underlying models and/or data. 

• Climate Change.  LCF has addressed climate change effects in a few projects, but it is 
complex and challenging to do so and with a high confidence level in the models. LCF 
climate change forecasting in the northern Sierra Nevada found that effects were not 
occurring at a significant level until 40 years out. Two important findings were that 
management actions taken to restore ecosystems closer to NRV helped to improve 
future condition in the face of climate change, and the sooner these restoration actions 
were taken, the better the long-term outcome.   

• Non-Spatial.  While LCF can be assessed with spatial models, spatial modeling is very 
complex, time-intensive and expensive. The more common non-spatial application of 
LCF using ST-Sim models does not address the pattern of vegetation and succession 
classes across the landscape. Addressing vegetation heterogeneity and fragmentation 
requires the addition of complex and more expensive spatial modeling tools and 
metrics. 

• Stand-level Dynamics and Treatments.  LCF is a landscape-scale planning tool. The non-
spatial application of LCF does not address vegetation patch size, openings, or stand-
level treatments. Qualitative management treatment guidelines cannot be simulated 
because quantitative rules are required by all simulation platforms. 

• Vegetation Composition.  The LCF maps, models and metrics for GRSM primarily focused 
on ecosystem structure and disturbances, and generally were not able to reflect or 
assess the desired composition of a given vegetation succession class for a given 
ecological system. However, the Ecological System Descriptions found in Appendix 2 
provide an account of the dominant vegetation expected for each succession class in a 
given ecological system. 

• Aquatics.  LCF does not address aquatic ecosystems.  
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Findings 
 

Current Ecological Condition 
 
Ecological Systems  

 The 515,000 acres of Park vegetation supports a diversity of Southern Appalachian 
ecological systems, ranging from low-elevation pine woodland to large cove forests to higher 
elevation spruce-fir forests. Eleven major ecological system types in GRSM were identified from 
the vegetation data, including seven oak and pine systems. These systems and the acreage of 
each system (rounded) are as follows: 

 

Ecological System 
% of 

Acres 
Acres 

Dry Oak Forest 16% 80,300 

Dry Mesic Oak Forest 13% 66,000 

Mesic Oak Forest  12% 60,500 

High Elevation Red Oak Forest 4% 22,300 

Low Elevation Pine Forest 3% 17,800 

Low Elevation Pine-Oak Heath 2% 8,800 

Montane Pine-Oak Heath 4% 18,800 

Cove Forest  24% 123,800 
Northern Hardwood Forest 13% 67,800 

Spruce-Fir Forest  8% 40,900 

Montane Alluvial 2% 7,900 

Total Acres  514,900 
 

 

 Cove Forest is the largest ecological system in GRSM; at approximately 124,000 acres it 
comprises almost one-fourth of the GRSM’s total vegetation. Four oak systems collectively 
constitute approximately 229,000 acres, or 45% of GRSM’s vegetation. Three pine-dominated 
systems equal approximately 45,000 acres, or almost 10% of the vegetation.  Three other 
systems (Northern Hardwood Forest, Spruce-Fir Forest, and Montane Alluvial) make up the 
remainder of the vegetation. All of the ecological systems are described in Appendix 2. 
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Ecological Departure  

 The current condition of GRSM’s varied ecological systems ranges from good (low 
ecological departure) to relatively poor (high ecological departure) – see Table 8. Three xeric 
oak and pine systems constituting 21% of GRSM show high ecological departure – Dry Oak 
Forest, Low Elevation Pine Forest and Low Elevation Pine-Oak Heath.  Three other oak and pine 
systems – constituting another 21% of GRSM are moderately departed from NRV – Dry-Mesic 
Oak Forest, High Elevation Red Oak Forest and Montane Pine-Oak Heath. Three systems that 
are more mesic show low departure, including the Cove Forest, Northern Hardwood Forest and 
Mesic Oak Forest. 

 The primary reason for ecological departure across the landscape is due to overly closed 
canopy structure in the oak and pine systems, as compared to more open structure under 
reference conditions (Table 9). Across all systems, LIDAR data showed over 80% of GRSM 
vegetation was closed canopy. There is also a substantial shortfall of early succession and mid 
succession classes in the most-departed systems as compared to reference conditions. The 
large-scale logging operations prior to the Park’s establishment, followed by a century of fire 
suppression and exclusion, have been the primary causes of the currently altered conditions, 
most notably in the drier oak and pine systems.  In contrast, the more closed-canopy conditions 
within mesic systems − including Cove Forest, Northern Hardwood Forest and Mesic Oak Forest 
− which are much less influenced by fire, show low departure from reference conditions.    

 
Table 8.  Current Ecological Departure of GRSM’s ecological systems.  The measure of Ecological Departure is scored on a 
scale of 0% to 100% departure from NRV: 0% represents NRV while 100% represents total departure.  Departure was not 
calculated for the two systems that were not modeled. 

 

Ecological System Acres 
Current 

Ecological 
Departure          

Dry Oak Forest 80,300 66 

Dry-Mesic Oak Forest 66,000 57 

Mesic Oak Forest  60,500 32 

High Elevation Red Oak Forest 22,300 59 
Low Elevation Pine Forest 17,800 66 

Low Elevation Pine-Oak Heath 8,800 70 

Montane Pine-Oak Heath 18,800 64 

Cove Forest  123,800 30 
Northern Hardwood Forest 67,800 25 
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Table 9.  Acres, percentages and NRV for all S-classes, including totals for 7 oak and pine systems. 

 

Dry Oak Forest

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 1,600            -                100               72,300          6,200            100                80,300           

NRV % 17% 9% 21% 24% 29% 0% 100%

Current % in Class 2% 0% 0% 90% 8% 0% 100%

Ecological Departure 2 0 0 24 8 0 66

Dry-Mesic Oak Forest

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 500               4,500            500               56,300          1,500            2,700             66,000           

NRV % 9% 9% 18% 32% 31% 0% 99%

Current % in Class 1% 7% 1% 85% 2% 4% 100%

Ecological Departure 1 7 1 32 2 0 57

Mesic Oak Forest 

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 400               2,300            400               39,700          15,900          1,800             60,500           

NRV % 6% 17% 14% 46% 17% 0% 100%

Current % in Class 1% 4% 1% 66% 26% 3% 100%

Ecological Departure 1 4 1 46 17 0 32

High Elevation Red Oak Forest

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 300               10                  10                  21,400          600               -                 22,320           

NRV % 14% 14% 12% 37% 23% 0% 100%

Current % in Class 1% 0% 0% 96% 3% 0% 100%

Ecological Departure 1 0 0 37 3 0 59

Low Elevation Pine Forest

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 500               2,200            700               12,900          900               600                17,800           

NRV % 13% 10% 30% 12% 35% 0% 100%

Current % in Class 3% 12% 4% 72% 5% 3% 100%

Ecological Departure 3 10 4 12 5 0 66

Low Elevation Pine-Oak Heath

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 190               -                -                7,370            1,100            100                8,760             

NRV % 21% 13% 30% 15% 21% 0% 100%

Current % in Class 2% 0% 0% 84% 13% 1% 100%

Ecological Departure 2 0 0 15 13 0 70

Montane Pine-Oak Heath

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 1,100            100               100               14,700          2,600            200                18,800           

NRV % 25% 16% 25% 15% 19% 0% 100%

Current % in Class 6% 1% 1% 78% 14% 1% 100%

Ecological Departure 6 1 1 15 14 0 64

Cove Forest 

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 900               1,500            200               84,500          36,700          -                 123,800        

NRV % 4% 24% 4% 57% 11% 0% 100%

Current % in Class 1% 1% 0% 68% 30% 0% 100%

Ecological Departure 1 1 0 57 11 0 30

Northern Hardwood Forest

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 1,200            7,000            700               56,900          2,000            -                 67,800           

NRV % 6% 22% 1% 59% 12% 0% 100%

Current % in Class 2% 10% 1% 84% 3% 0% 100%

Ecological Departure 2 10 1 59 3 0 25

All Oak & Pine Systems (7)

Class Early Mid-Closed Mid-Open Late-Closed Late-Open Highly Departed Total

Acres in Class 4,590            9,110            1,810            224,670        28,800          5,500             274,480        

Simple Ave NRV % 15% 13% 21% 26% 25% 0% 100%

Current % in Class 2% 3% 1% 82% 10% 2% 100%
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Future Condition Without Management 

Using ST-Sim, the future condition of each modeled system was simulated after 20 years 
and 40 years, assuming no active management action to restore ecological condition. This 

essentially represents a “no action” scenario − other than the continuation of current levels of 
fire exclusion.   
 
20 Year Forecast 

 After 20 years, five oak and pine systems remain substantially departed from NRV (~50% 
or higher): Dry Oak Forest (56% departure), Dry-Mesic Oak Forest (48% departure), Low 
Elevation Pine Forest (63% departure), Low Elevation Pine-Oak Heath (57% departure), and 
Montane Pine-Oak Heath (51% departure) – see Table 10. These five ecological systems are the 
most fire-dependent systems in GRSM. High Elevation Red Oak, which has a longer fire return 
interval, remains moderately departed but shows substantial improvement without manage-
ment. The three more mesic systems that are currently low departure remain in low departure. 

 

 Table 10.  Forecasted Ecological Departure summary after 20 Years 

Ecological System Acres 
Current 

Ecological 
Departure          

No Action 
Ecological 
Departure 

20 Yrs           

Dry Oak Forest 80,300 66 56 

Dry-Mesic Oak Forest 66,000 57 48 

Mesic Oak Forest  60,500 32 30 

High Elevation Red Oak Forest 22,300 59 44 

Low Elevation Pine Forest 17,800 66 63 

Low Elevation Pine-Oak Heath 8,800 70 57 

Montane Pine-Oak Heath 18,800 64 51 

Cove Forest  123,800 30 22 

Northern Hardwood Forest 67,800 25 14 

 

 Somewhat counter-intuitively, the fire-maintained systems do show some improvement 
over their current condition without management. Over the 20 years, a modest increase in 
early succession and open canopy occurs due to varied disturbances (insects, weather, and 
some fire) in the models, and over time, some early succession moves to mid succession.  
Departure analysis for each of the five focal systems is summarized in Tables 11-15 below: 
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Table 11.  Forecasted Ecological Departure after 20 Years – Dry Oak Forest 

 
 

Table 12.  Forecasted Ecological Departure after 20 Years – Dry-Mesic Oak Forest 
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Table 13.  Forecasted Ecological Departure after 20 Years – Low Elevation Pine Forest 

 
 

Table 14.  Forecasted Ecological Departure after 20 Years – Low Elevation Pine-Oak Heath 
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Table 15.  Forecasted Ecological Departure after 20 Years – Montane Pine-Oak Heath 

 

         The four other modeled systems in GRSM, which are less fire dependent, also show 
improvement over their current condition without management. Over 20 years, varied 
disturbances (e.g., insects, weather, and some fire) and/or natural age succession in the models 
bring all of these systems closer to their NRV. The departure analysis for the other systems is 
summarized in Table 16. 
 
Table 16.  Forecasted Ecological Departure Summary over 20 Years for Other Modeled Systems 
 

 
 
  

Vegetation Class NRV Current %
No Action - 

20 Yrs
NRV Current %

No Action - 

20 Yrs
NRV Current %

No Action - 

20 Yrs
NRV Current %

No Action - 

20 Yrs

Early 6% 1% 2% 14% 1% 5% 4% 1% 4% 6% 2% 5%

Mid-Closed 17% 4% 2% 14% 0% 2% 24% 1% 5% 22% 10% 10%

Mid-Open 14% 1% 3% 12% 0% 0% 4% 0% 0% 1% 1% 1%

Late-Closed 46% 66% 57% 37% 96% 81% 57% 68% 76% 59% 84% 73%

Late-Open 17% 26% 33% 23% 3% 12% 11% 30% 14% 12% 3% 12%

Highly Departed Composition 0% 3% 3%

Totals 100% 100% 100% 100% 100% 100% 100% 100% 99% 100% 100% 101%

Total Early/Open 37% 28% 38% 49% 4% 17% 19% 31% 18% 19% 6% 18%

Total Closed 63% 69% 59% 51% 96% 83% 81% 69% 81% 81% 94% 83%

Ecological Departure 32 30 59 44 30 22 25 14

Open Canopy Departure 6 -4 45 32 -12 0 13 2

Mesic Oak Forest High Elevation Red Oak Cove Forest Northern Hardwood
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40 Year Forecast 

 Without active management, there is little improvement in ecological departure forecasts 
over the second 20 years (Table 17). Without management (i.e., prescribed burning), all five 
fire-dependent ecosystems comprising almost 40% of GRSM will remain substantially departed 
from NRV after 40 years: Dry Oak Forest (51% departure), Dry-Mesic Oak Forest (45% 
departure), Low Elevation Pine Forest (64% departure), Low Elevation Pine-Oak Heath (51% 
departure), and Montane Pine-Oak Heath (45% departure) 
 

Table 17.  Forecasted Ecological Departure Summary after 40 Years 

Ecological System Acres 

No Action 
Ecological 
Departure 

20 Yrs           

No Action 
Ecological 
Departure 

40 Yrs             

Dry Oak Forest 80,300 56 51 

Dry-Mesic Oak Forest 66,000 48 45 

Mesic Oak Forest  60,500 30 34 

High Elevation Red Oak Forest 22,300 44 40 

Low Elevation Pine Forest 17,800 63 64 

Low Elevation Pine-Oak Heath 8,800 57 51 

Montane Pine-Oak Heath 18,800 51 45 

Cove Forest  123,800 22 16 

Northern Hardwood Forest 67,800 14 12 

 

Management Scenarios Forecasts 

Using ST-Sim, the future condition of the five focal fire-maintained systems (Dry Oak 
Forest, Dry-Mesic Oak Forest, Low Elevation Pine Forest, Low Elevation Pine-Oak Heath, and 
Montane Pine-Oak Heath) was simulated after 20 years and 40 years under three different 
management scenarios to restore ecological condition. The three management scenarios 
deployed different levels of prescribed fire. The average annual amount of prescribed fire, 
parkwide, in the scenarios was: 

MAXIMUM MANAGEMENT   24,000 acres  

CURRENT MANAGEMENT        1,500 acres  

PREFERRED MANAGEMENT     5,000 acres  

A summary of the outcomes for all scenarios is shown in Appendix 7. Detailed outcomes for all 
scenarios for the five focal systems are shown in the Excel Model Runs Worksheets in 
Appendices 7-11. 
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Maximum Management 

 Maximum Management is typically run in LCF as a “bookend” scenario to determine how 
much ecological improvement is possible, regardless of cost or feasibility. At GRSM, Maximum 
Management restores the five oak and pine systems to low ecological departure (Table 18). 
After just 20 years, the large amount of prescribed fire in the Maximum Management 
simulations, which approximates the natural fire regime for these systems, serves to open up 
the canopy and create early succession and mid succession classes that are much closer to NRV.  

Table 18.  Forecasted Ecological Departure with Maximum Management as Compared to No Action – 20 & 40 Years 

 

 
Current Management 

 Current Management levels of prescribed fire (1,500 acres/year average parkwide) 
achieve modest improvement in ecological departure scores after 20 and 40 years, as 
compared to the No Action scenario (Table 19). After 40 years, the current level of prescribed 
fire achieves the greatest improvement in Low Elevation Pine Forest and Low Elevation Pine-
Oak Heath as compared to No Action. Departure scores for all systems, except for Low 
Elevation Pine, fall below 50% after 40 years under current management. 

It should be noted that ecological departure scores for GRSM are based fundamentally on forest 
structure; current levels of prescribed fire are expected to improve vegetation composition for 
the managed systems, but this improvement is not accounted for in GRSM’s ecological 
departure scores. 

 

 

 

 

Ecological System Acres

No Action 

Ecological 

Departure 

20 Yrs          

No Action 

Ecological 

Departure 

40 Yrs            

Max Mgmt                 

Ecological 

Departure         

20 Yrs          

Max Mgmt                 

Ecological 

Departure         

40 Yrs          

Dry Oak Forest 80,300 56 51 28 20

Dry-Mesic Oak Forest 66,000 48 45 32 21

Low Elevation Pine Forest 17,800 63 64 28 26

Low Elevation Pine-Oak Heath 8,800 57 51 34 21

Montane Pine-Oak Heath 18,800 51 45 32 17
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Table 19.  Forecasted Ecological Departure with Current Management as Compared to No Action – 20 & 40 Years 

 

 

Preferred Management 

 The Preferred Management levels of prescribed fire (5,000 acres/year average parkwide) 
achieve continued, meaningful improvement in ecological departure for all five systems over 20 
and 40 years (Table 20). As with the Current Management scenario, the greatest 40-year 
improvements as compared to No Action occur in in Low Elevation Pine Forest and Low 
Elevation Pine-Oak Heath (which actually falls into the low departure category after 40 years).   

Table 20.  Forecasted Ecological Departure with Preferred Management as Compared to No Action – 20 & 40 Years 

 
 

Allocation of Fire in Management Scenarios 

 The management models assigned the amount of prescribed fire to each system based 
largely upon the ratio of prescribed fire among GRSM’s ecological systems during actual 
controlled burns. The relative amount of modeled prescribed fire the management models 
matched up closely with the relative amount of modeled natural fire in the reference models 

Ecological System Acres

No Action 

Ecological 

Departure 

20 Yrs          

No Action 

Ecological 

Departure 

40 Yrs            

Current 

Mgmt    

(1500 Ac/Yr) 

Ecological 

Departure    

20 Yrs                

Current 

Mgmt 

Restore & 

Maintain 

(1500 Ac/Yr)     

40 Yrs

Dry Oak Forest 80,300 56 51 54 48

Dry-Mesic Oak Forest 66,000 48 45 47 43

Low Elevation Pine Forest 17,800 63 64 60 58

Low Elevation Pine-Oak Heath 8,800 57 51 52 43

Montane Pine-Oak Heath 18,800 51 45 50 42

Ecological System Acres

No Action 

Ecological 

Departure 

20 Yrs          

No Action 

Ecological 

Departure 

40 Yrs            

Preferred 

Mgmt   

(5000 Ac/Yr) 

Ecological 

Departure   

20 Yrs                   

Preferred 

Restore & 

Maintain 

(5000 Ac/Yr) 

Ecological 

Departure     

40 Yrs                 

Dry Oak Forest 80,300 56 51 50 42

Dry-Mesic Oak Forest 66,000 48 45 45 38

Low Elevation Pine Forest 17,800 63 64 52 49

Low Elevation Pine-Oak Heath 8,800 57 51 43 29

Montane Pine-Oak Heath 18,800 51 45 46 36
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(Table 21).  For example, Montane Pine-Oak Heath accounts for approximately 4% of the 
vegetated acres in GRSM but 8% of the total natural fire in the reference model simulations.  
Accordingly, it has an approximately 2 to 1 ratio of fire to system acres. The amount of 
prescribed fire in the management models almost exactly replicated this 2 to 1 ratio. The 
comparative ratios were very close for four of the five focal systems, with the only exception 
being Low Elevation Pine-Oak Heath. Low Elevation Pine-Oak Heath received the highest 
comparative ratio of prescribed fire in the management models, comprising about twice as 
much relative fire as the other four systems. Therefore, not surprisingly, as reported in the 
previous section, this system had the lowest of all departure scores (29) after 40 years. 

 
Table 21.  Percentages of Fire as Compared to Park Acres in Reference Models and Management Models for Focal Systems 

Natural Fire in Reference Model Simulations  Prescribed Fire in Management Models 

 

 

Alternative Levels of Fire Exclusion 

The effect of reducing the degree of fire suppression/exclusion in GRSM was also tested 
using ST-Sim. Just as adding prescribed fire improves ecological departure, reducing fire 
suppression/ exclusion in GRSM would also improve ecological departure – recognizing, 
however, the many challenges, risks and difficulties of implementing this strategy, especially in 
the light of the recent deadly wildfires in and around GRSM. Current fire management practice 
allows approximately 7.5% of “natural” wildfire to occur (i.e., 92.5% suppression) ; increasing 
this level to 15% (i.e., 85% suppression) would improve average ecological departure scores for 
the five focal systems by an average of 4 points over 40 years (Table 22). 
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Table 22.  Ecological Departure Scores with Alternative Level of Fire Suppression/Exclusion – No Action Scenario - 40 Years 

 

Management Budgets & Return-on-Investment 
 
 The final step in the LCF process was calculating the cost of proposed management 
actions and the benefits (magnitude of ecological improvement) as compared to costs of 
management.  Two return-on-investment (ROI) metrics were used to determine which of the 
systems received the greatest ecological benefits per dollar invested.   
 
Budgets 
 
 The average cost of implementing prescribed fire was estimated at $50 per acre by 
GRSM’s fire management staff.  Actual cost on the ground for a given prescribed burn will vary 
depending upon many circumstances, but it was felt that $50 per acre represented a 
reasonable average cost. These costs do not include the regularly scheduled time of Park staff.   
 
 Based upon the current level of prescribed burning (1,500 acres/year), the average annual 
cost is $75,000 per year. The proposed level of burning to achieve the desired ecological 
outcomes (5,000 acres/year) would cost approximately $250,000 per year. These are average 
estimated costs; actual costs will vary depending upon actual acres burned in a given year, as 
well as other variables. 
 
Return-on-Investment 
 
 Two ROI metrics were used to determine which of the five focal systems received the 
greatest ecological benefits per dollar invested, independent of their size (absolute) and 
reflecting their varying acreage (systemwide). Overall, there were not dramatic differences in 
the results among the five focal systems that might influence management decisions. 
 
 The “absolute” return on investment (Table 23) was highest for the Low Elevation Pine-
Oak Heath (8.8), followed by Low Elevation Pine (5.0) and Montane Pine-Oak Heath (4.5), as 

Ecological Departure with Alternative Fire Suppression Levels
"No Action" Scenarios

Year 40

Fire Suppression 

Row Labels 77.5% 85.0% 92.5%

DryMesicOak 39 41 45

DryOak 43 46 51

LowElevationPine 55 59 64

LowElevPineOakHeath 43 48 52

MontanePineOakHeath 38 42 45
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compared to the two larger oak systems. This is not a surprising outcome, as the three high ROI 
systems are all small in size and cost less to burn to achieve the desired results.   
 
 On the other hand the “systemwide” ROI, which takes the relative sizes of the systems 
into account, showed roughly equivalent results across all five ecological systems. With this 
metric the two larger oak systems actually achieved the highest scores. 
 
 
Table 23.  Absolute and Systemwide Return-on-Investment over 40 Years (ROI calculations are multiplied by constants) 
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Appendix 1.  “Rules” for Vegetation Mapping at Great Smoky Mountains 
National Park. 
 

 

  

Ecological System ‘RULES’ 2nd
 Approximation Hybrid Ecological System Model   

GRSM Ecological 
Systems  - - 
Ecological Zone 

Landfire Ecological 
System 

“DOMINANT VE”   Classes 
Reference Condition 
(original grouping unless indicated) 

Approx.  
extent 

1/ 

acres 

Hybrid Model Comments “DOMINANT VE”   
Classes 
Current Condition

2/ 

Southern 
Appalachian Low 
Elevation Pine-Oak 
Forest - - 
 
 
 
Shortleaf Pine-Oak 

Southern 
Appalachian Low 
Elevation Pine 
Forest  

PI, PIp, PIr, PIv, 
PI-OzH, PI/OmH, PI/OzH, PIp-OzH, 
PIp/OzH,  PIv-OzH, PIv/OzH 
-------------------------------------------------- 
Oak/Pine and Oak-Pine that intersect 
with Miller YPH? 
OzH/PI, OzH-PI, OzH/PIp, OzH/PIv, 
OzH/PIr 

17,850 
total 

 
all classes included < 2300’ RULE 
 
---------------------------------------------------------------- 
 
all classes included < 2300’ RULE 
 
includes ≈ 15 acres from reference plot analysis 

PI, PIp, PIr, PIv, 
PI-OzH, PI/OmH, 
PI/OzH, PIp-OzH, 
PIp/OzH,  PIv-OzH, 
PIv/OzH 

Original Comments: This system contains much greater amounts of PINRIG than PINECH. Not sure PINECH types can be separated out, but would like to do that. 

Montane Pine-Oak-
Heath - - 
 
 
Pine-Oak Heath 

Southern 
Appalachian 
Montane Pine 
Forest and 
Woodland 

Same as Low-Elev Pine 
RULE = > 2300’ 

18,775 
total 

 
 
 
 
includes ≈ 265 acres from reference plot analysis 

Same as Low-Elev 
Pine 

Low Elevation 
Pine-Oak Heath - - 
Pine-Oak Heath 

not defined Same as Low-Elev Pine 
 

8,775 
total 

Same as Low-Elev Pine 
and Ecological Zone = Pine-Oak Heath 
includes ≈ 100 acres from reference plot analysis 

Same as Low-Elev 
Pine 

Low Elevation Dry 
to Xeric Oak - - 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dry Oak 

Southern 
Appalachian Oak 
Forest 

OzH, OzHf, OzHfA < 2300’ 
-------------------------------------------------- 
Och < 2300’ 
-------------------------------------------------- 
OzH-PIs, OzH/PIs, OzHF/PIs (that does 
not intersect with Miller WPH) < 2300’ 
-------------------------------------------------- 
Oak/Pine and Oak-Pine that do not 
intersect with Miller YPH? < 2300’ 
OzH-PI, OzH/PIp, OzH/PIv, OzH/PIr, 
OzH/PI 
-------------------------------------------------- 

79,144 
total 

all units included regardless of Elevation Rule 
------------------------------------------------------------------ 
moved to Dry-Mesic Oak regardless of Elev. Rule 
----------------------------------------------------------------- 
 
all classes included < 2300’ per RULE 
----------------------------------------------------------------- 
 
all classes included < 2300’ per RULE 
 
 
----------------------------------------------------------------- 
PIs/OzH added (Rob-March 2016), was described as 
‘uncharacteristic’ originally.  At Feb 22

nd
 mtg. it was 

decided that White Pine is not ‘uncharacteristic’ in 
oak types 

OzH, OzHf, OzH/PI, 
OzH-PI, 
OcH, OzHfA, 
OzH/PIp, OzH/PIv, 
OzH/PIr 
 
 
 

Original Comments: For all oak types that would have had chestnut as a dominant/codominant, we have decided to pretend chestnut never existed.  This because is it functionally gone and has no 
known chance of returning at any appreciable scale. 
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GRSM Ecological 
Systems - - 
Ecological Zone 

Landfire Ecological 
System  
 

“DOMINANT VE”   Classes 
Reference Condition 
(original grouping unless indicated) 

Approx. 
extent 
acres 

Hybrid Model Comments “DOMINANT VE”   
Classes 
Current Condition 

Dry-Mesic Oak-
Hickory - - 
 
 
 
 
 
 
 
 
 
 
Dry-Mesic Oak 

Southern 
Appalachian Oak 
Forest 

OmHA, OmHA-PI, OmHA/PI, OmHA/PIs 
(That does not intersect with Miller WPH)  
OmHA/T 
------------------------------------------------------ 
OmH 
----------------------------------------------------- 
Should this group be its own Mixed 
Hardwood system? 
HxA, HxBl, HxBl/R, HxAz, HxA/T 
------------------------------------------------------ 
 

60,233 
total 

 
 

15,283 

 
split from Dry-Mesic to Mesic Oak Hickory original 
group 
--------------------------------------------------------------- 
split by elevation (< 2300’ to Dry-Mesic Oak)  
--------------------------------------------------------------- 
HxBI moved to CoveForest 
HxA, HxBI/R, HxAz, HxA/T: moved to ‘use Ecological 
Zones to define’ 
--------------------------------------------------------------- 
Och added (Rob-March 2016, all elevations) 
---------------------------------------------------------------- 
includes ≈ 130 acres from reference plot analysis 

OmH, OmHA, 
OmHr, OmHR, 
OmHp/R, OmHL, 
OmH/T, OmHA/T, 
OmHA/PI, OmHA-PI 
 

Mesic Oak-Hickory  
- - 
Montane Oak 
Cove&Slope 

Montane Red Oak-
Chestnut Oak  

OmHr, OmHR, OmHL, OmH/T, OmHr/PIs 
 
OmH 

60,431 
total 
20,996 

 
 
split by elevation (> 2300’ to Mesic Oak) 
includes ≈ 87 acres from reference plot analysis 

Original comments: This one is tough!  Should probably be divided according to landform.  OmHA and associated variants have a different disturbance ecology than many of the “Om” types, but may 
not rise to the same regime as “Oz” types. 

Montane Oak - - 
 
 
 
 
 
 
 
 
 
High Elev. Red Oak 

 MOz/K, MOa/K 
----------------------------------------------------- 
MOz, MOa, 
MOr/Sb, MOr, MOr/R-K, MOr/G, MOr/K, 
MOr/R, MOr/T 
----------------------------------------------------- 
At elevations > 2300’: OzH, OzHf, OzHfA 
----------------------------------------------------- 
Och 

 not in GIS, but listed in Draft Report (May 2004) 
------------------------------------------------------------------ 
all classes included as the ‘core’  
 
 
------------------------------------------------------------------ 
moved to Dry Oak (Rob-March 2016) 
------------------------------------------------------------------ 
moved to Dry-Mesic Oak (Rob-March 2016) 
------------------------------------------------------------------ 
includes ≈ 247 acres from reference plot analysis 

MOz, MOz/K, MOa, 
MOa/K, MOr/Sb, 
MOr, MOr/R-K, 
MOr/G, MOr/K, 
MOr/R, MOr/T At 
elevations > 2300’: 
OzH, OzHf, OzH/PI, 
OzH-PI,OcH, OzHfA, 
OzH/PIp, OzH/PIv, 
OzH/PIr 

Original comments: Treatment of elevations based on higher frequency of fire at lower elevations. 

Southern 
Appalachian 
Spruce-Fir - - 
Spruce-Fir 

Central & Southern 
Appalachian 
Spruce-Forests 
 

Fir & Spruce-Fir = 
(F), (F)S, F, F/S, S(F), S-F, S-F/Sb, S/F, S/R, 
S/Sb: Spruce =S, S-NHx, S-NHxB, S-R, S-T, 
S-TR, S/NHx, S/NHxA, S/NHxB, S/T 

40,490 
total 

added to original grouping: 
NHxS, NHxB/S, NHxE, T/S 
----------------------------------------------------------------- 
includes ≈ 13 acres from reference plot analysis 

S/NHxB, S, S/NHx, S/T, 
S/R, S/F, S(F), F, S-
NHxB, S/HNxA, S-T, 
S/Sb, F/S, S-F, S-F/Sb , 
S-NHx, (F), (F)S, S-R 

Original comments: Park interest in capturing change in areal extent of Spruce and Spruce-Fir.  Hypothesize that area is less today than in the ref. condition (Beyond just loss from BWA).   Don’t know 
how best to capture this spatially? Are changes due to BWA best captured by canopy ht. changes, or should we look for a better way to deal with this loss?  The veg map uses (F) for former fir sites. 

GRSM Ecological 
Systems – 
Ecological Zone 

Landfire Ecological 
System  
 

“DOMINANT VE”   Classes 
Reference Condition 
(original grouping unless indicated) 

Approx. 
extent 
acres 

Hybrid Model Comments “DOMINANT VE”   
Classes 
Current Condition 

Hemlock and 
Hemlock/White 
Pine Forest - - 
 
 
 
 
 
 
 
 
None 

None T/HxA, T/OmH, T/OmHA, OmHA-T, 
T/PIs, PIs-T, PIs/T, T/CHxA, T/HxL, 
T/CHx, T/CHxR, T/MAL, T, T/R, T/K     
----------------------------------------------- 
MAL-T, MALc-T 
---------------------------------------------- 
T/NHxA, T/NHx, 
T/NHxB,  NHxA-T, T/NHxR, NHxR-T 
---------------------------------------------- 
T/S 
---------------------------------------------- 
 HxA-T 

0 
total 

 
moved to Cove Forest 
 
------------------------------------------------------------- 
moved to Alluvial Forest 
---------------------------------------------------------------- 
 
moved to Hemlock-Northern Hardwood 
---------------------------------------------------------------- 
moved to Spruce-Fir 
---------------------------------------------------------------- 
moved to ‘use Ecological Zones to define’ 

T, T/R, T/CHxA, 
T/CHx, T/NHxA, 
T/HxA, T/PIs, PIs-T, 
MAL-T, NHxR-T, 
NHxA-T, HxA-T, 
T/NHx, T/OmH, PIs/T, 
T/OmHA, T/S, 
T/NHxR, T/NHxB, T/K 
, OmHA-T, MALc-T, 
T/HxBI, T/CHxR, 
T/HxL, T/MAL 

Original comments: Significant Hemlock also exists in Acid Cove, Acidic NH, and Spruce.  How to deal with loss of hemlock?  “Treated” Hemlock is a Vegetation Management geodatabase.   
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White Pine - Oak None PIs/OzH 
--------------------------------------------------- 
OmHA/PIs ------------------------------------ 
 
PIs, PIs/OmHA, PIs/OzHf, PIs/OmH, 
OzH-PIs, OzHf/PIs, OzH/PIs 
 

0 
total 

moved to Dry Oak (Rob-March 2016) 
------------------------------------------------------------------ 
All in DMoak because none = Miller WPH 
moved to ‘use Ecological Zones to define’ 
Note Original Rules for classes: 
WP-Oak, = intersects with Miller WPH (2,700 acres) 
Uncharacteristic = not Miller as above (6,156 acres) 

PIs, PIs/OzH, OzH-PIs, 
OzHf/PIs, OzH/PIs, 
OmHA/PIs, OmHr/PIs, 
PIs/OmHA, PIs/OzHf, 
PIs/OmH  (that 
intersects with Miller 
WPH) 

 
Cove 
Forests 

Rich 
Cove 
Acidic  
Cove 
 
 
 
 
 
Oak/ 
Rhodo 

Southern and 
Central Appalachian 
Cove Forest  
 

CHx, CHxR, CHxL, CHxO, CHxR/T, 
CHxR-T, HxF, HxF/T 
CHxA, CHxA-T, CHx-T, CHx/T, CHxA/T, 
CHxL/T, HxL, Hx, HxL/T, HxL-T 
 
 
 
 
 
-------------------------------------------------- 
not in original grouping 
-------------------------------------------------- 
 

128,859 
total 

all classes included 
 
all but highlighted classes included 
------------------------------------------------------------- 

CHx, CHxR, CHxL, 
CHxO, CHxR/T, 
CHxR-T, CHxA, 
CHxA-T, CHx-T, 
CHx/T, CHxA/T, 
CHxL/T 
 

- - 
 
 
 
 
 
 
Rich & 
Acidic 
Cove 

  added to the original group: HxBI 
T/HxA, T/OmH, T/OmHA, OmHA-T, T/PIs, PIs-T, 
PIs/T, T/CHxA, T/HxL, T/CHx, T/CHxR, T/MAL, T/HxF 
(T & T/R & T/K) may include Northern Hardwood -
Hemlock on S-facing slopes at higher elevations. 
------------------------------------------------------------------- 
OmHp/R 
------------------------------------------------------------------- 
HxL, Hx, HxL-T, HxL/T = use Ecological Zones  
------------------------------------------------------------------- 
includes ≈ 254 acres from reference plot analysis 

Original Comments: Could inform the best placement of HxL (successional LIRTUL) with Miller or Simon model? Is there a way to capture the loss of hemlock in Acid Cove? For example, the veg map 
distinguishes acid cove with hemlock (CHxA-T, CHx-T).  Could we simply call these types “uncharacteristic” in the current veg? (unless they are in a “treated” polygon). 

GRSM Ecological 
Systems - - 
Ecological Zone 

Landfire Ecological 
System 

“DOMINANT VE”   Classes 
Reference Condition 
(original grouping unless indicated) 

Approx. 
extent 
acres 

Hybrid Model Comments “DOMINANT VE”   
Classes 
Current Condition 

Northern 
Hardwood - - 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Northern 
Hardwood Slope 
and Cove 

Appalachian 
Northern 
Hardwood 
 

Nothern Hardwood:  NHx, NHxR, NHxB, 
NHxY, NHxR/T, NHxB/S, NHxBe, NHxE, 
NHxY-T 
-------------------------------------------------- 
Hemlock Northern Hardwood: NHx-T, 
NHx/T, NHxB/T, T/NHxAz 
------------------------------------------------- 
Beech Gaps: NHxBe, NHxBe/Hb, 
NHxBE/G 
------------------------------------------------- 
 
 
 
 
 
 
-------------------------------------------------- 
NHxA, NHxA/T, NHxBl/R, NHxAz, 
NHxAz/T 

67,329 
total 

 
 
all classes included 
----------------------------------------------------------------- 
 
all classes included 
----------------------------------------------------------------- 
 
Beech Gaps lumped with Northern Hardwood 
----------------------------------------------------------------- 
added to the original group: 
Hemlock-Northern Hardwood = T/NHxA, T/NHx, 
T/NHxB, NHxB-T, NHxA-T, T/NHxR, NHxR-T 
 
moved out of this System: approx. 250 acres in 13 
polygons based upon Ecological Zone ref. plots 
------------------------------------------------------------------- 
defined by Ecological Zones 

NHx, NHxR, NHxB, 
NHx-T, NHxY, 
NHxA/T, NHx/T, 
NHxBl/R, NHxR/T, 
NHxB/S, NHxAz, 
NHxBe, NHxB/T, 
NHxE 
NHxA (acidic) 

Original Comments: Ditto the comment on hemlock loss in Acid Cove. 

Montane Alluvial 
Forest - - 
 
Alluvial Forest 

Central Interior 
and Appalachian 
Riparian and 
Floodplain 

MAL, MALc, MALt, MALj, MAL/T, HxJ 7,850 
total 

added to the original group: 
MAL-T, MALc-T 
 
includes ≈ 3 acres from reference plot analysis 

MAL, MALc, MALt, 
MALj, MAL/T 

Balds  Hth  not included in LCF Hth 

Beech Gaps?    lumped with Northern Hardwood  
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GRSM Ecological 
Systems - - 
Ecological Zone 

Landfire Ecological 
System 

“DOMINANT VE”   Classes 
Reference Condition 
(original grouping unless indicated) 

Approx. 
extent 
acres 

Hybrid Model Comments:  
Description of DOMINANTVE Classes 

“DOMINANT VE”   
Classes 
Current Condition 

 
 
 
 
 
Use Ecological 
Zones to define: 
Variable Systems 

 
 
 
 
 
Variable 

 
 
 
 
 
Hx, HxL, HxL/T, HxL-T 
--------------------------------------------------- 
HxA-T, HxA, HxBI/R, HxAz, HxA/T, 
NHxA, NHxA/T, NHxBl/R 
--------------------------------------------------- 
NHxAz , NHxAz/T 
---------------------------------------------------- 
PIs, PIs/OzHf 
 
---------------------------------------------------- 
PIs/OmHA, PIs/OmH 
---------------------------------------------------- 
OzH-PIs

1/
, OzHf/PIs, OzH/PIs 

--------------------------------------------------- 
1/ 

not listed in 2004 Report but is a GIS 
mapunit 

52,260 
total 

10.1 % of 
LCF area 

 
19,710 

 
 

23,355 
 
 

885 

 
 

7,027 
 
 

548 
 

735 

 
 
 

 

 
 
 
 
 
Southern App. Early Successional Hardwoods 
------------------------------------------------------------------- 
Southern App. Mixed Hardwood Forest, Acidic 
 
------------------------------------------------------------------- 
High Elevation Xeric Woodlands 
-------------------------------------------------------------------
Eastern White Pine and Mixed Eastern White Pine - 
Dry Oak 
------------------------------------------------------------------- 
Eastern White Pine Mesic Oak Forest 
------------------------------------------------------------------- 
Chestnut Oak/Hardwoods with White Pine 
------------------------------------------------------------------- 
 

use the original 
Rules or new Rules 

Uncharacteristic 
ORIGINAL 
GROUPING 

   Mixed Hardwoods (Hx) should maybe not be 
considered uncharacteristic? Though some of these 
sites may have been logged or dominated by 
chestnut, this does seem to be a distinct veg type? 

PIs,PIs/OzH, OzH-
PIs, OzHf/PIs, 
OzH/PIs, OmHA/PIs, 
OmHr/PIs, 
PIs/OmHA, PIs/OzHf 
PIs/OmH  (that 
does not intersect 
with Miller WPH) 
 
HxL, HxL/T, HxL-T, 
Hx, HxF, HxF/T 
(successional 
LIRTUL) 
 
HxA, HxBl, HxBl/R, 
HxAz, HxA/T? 
(former Chestnut 
forest?) 
 
HxJ (old homesites 
along streams - 
former Montane 
Alluvial?) 
 
“Untreated” T, T/R, 
T/CHxA, T/CHx, 
T/NHxA, T/HxA, 
T/PIs, PIs-T,  
MAL-T, NHxR-T, 
NHxA-T,  
HxA-T, T/NHx, 
T/OmH, PIs/T, 
T/OmHA, T/S, 
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Appendix 2.  Description of fire-maintained ecological systems in Great Smoky 
Mountains National Park. 
 

 

Dry Oak Woodland 

Dominant Species (Reference Condition):  Quercus montana, Q. coccinea, Q. velutina, Q. falcata, Carya 

glabra 

Dominant Species (Current Condition):  Quercus montana, Q. coccinea, Acer rubrum, Pinus strobus 

LCF Mapping Rules (Reference Condition):  All occurrences of included vegetation map codes; all 

occurrences of veg map codes with codominant white pine; all occurrences of veg map codes with 

codominant yellow pine if they do not intersect with Miller “YPH”  

 

NVCS Classes and GRSM Veg Map Codes:  

• 56% is 6271 – Chestnut oak forest (xeric ridge type); veg map codes OzH 

• 36% is 7267 – Appalachian montane oak-hickory forest (Chestnut oak type); veg map code OzHf 

• 3% is  7230 – Appalachian montane oak-hickory forest (Typic acidic type); veg map code OzHfA 

• 3% is  7519 – Appalachian white pine – xeric oak forest; veg map codes PIs/OzHf, PIs-OzHf 

• Concept also includes 7691 – Appalachian oak-hickory forest (low elevation xeric type) 

❖ 7691 was apparently not included in the 2004 veg map; not sure why, but this 

association would have probably been 10-20% of the Dry Oak type parkwide, with a 

distribution related to that of shortleaf pine.  It is prominent in the Community 

Classification document. 
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S-Class Comparison: 

• Landfire BPS 5713150 Southern Appalachian Oak Forest 

o Early   5% 

o Mid closed  25% 

o Mid open  35% 

o Late open  26% 

o Late closed  9% 

 

• GRSM LCF Model - Reference Conditions: 

o Early    17% 

o Mid closed   9% 

o Mid open  21% 

o Late open  29% 

o Late closed   24% 

 

• GRSM LCF Model - Current: 

o Early    2% 

o Mid closed   0% 

o Mid open  0% 

o Late open  8% 

o Late closed   90% 

 

Physical Description (Geology, Soils, Topography):  

Geology – Metasedimentary and sedimentary rocks of the Great Smoky, Snowbird, Walden Creek, and 

Chilhowee Groups 

Mountains:  Metasedimentary geology -  Metasandstone, metasiltstone, metagraywacke, 

metaconglomerate, phyllite, slate, shale  

Western Foothills (Beard Cane to Chilhowee):   “diverse” Sedimentary/metasedimentary 

geology:  sandstone, shale, slate, siltstone, quartzite (which is metamorphic), isolated dolomite 

Soils -  Dystrudepts of the Ditney-Unicoi and Soco-Stecoah series; Hapludults of the Junaluska-Tsali 

series.  These soils are generally nutrient-poor, well-drained, rocky, and strongly acidic. 

Topography – Ridgetops and convex middle to upper slopes.  Slopes have primarily south and west 

aspects.  Elevations range from 900’ to 4000’, though this is primarily a low elevation type.  Most 

occurrences are below 3000’.  
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Vegetation Description:   

Vegetation ranges from oak and oak-pine woodlands with shrub layers dominated by ericaceous species 

to stands with more open understories dominated by a diverse set of dry-site herbs and grasses.  

Chestnut oak and scarlet oak are the characteristic trees, with black oak, white oak, and southern red 

oak co-occurring or becoming dominant on lower elevation sites.  Blackjack oak and post oak are 

infrequent and localized, but are strong indicators of low-elevation dry oak woodlands.  Other 

associated tree species include shortleaf pine, Virginia pine, pitch pine, pignut hickory, red maple, and 

black gum.  Under current conditions, red maple, black gum, and white pine may have high densities in 

all size classes except the largest tree classes.    

Typical understory trees include sourwood, dogwood, sassafras, and black locust.  The density of the 

shrub layer can be highly variable.  Under reference conditions, shrubs have moderate to sparse cover, 

but shrubs like mountain laurel and bear huckleberry could become well-established and dense in 

stands where the fire-return interval exceeds the historical average.  High cover of these shrubs is very 

common in contemporary, unburned stands.  Vaccinium pallidum, V. stamineum, V. arboreum, and V. 

hirsutum are other common shrubs and are good indicators of low-elevation dry oak forests.    

The herb layer is also variable, ranging from sparse-to-moderate coverage by waxy-leaved evergreen 

subshrubs like Gaultheria procumbens, Epigaea repens, and Galax urceolata to high coverage by a 

diverse set of herbs and grasses that includes Schizachyrium scoparium, Danthonia sericea, 

Piptochaetium avenaceum, Dichanthelium commutatum, Eurybia surculosa, Coreopsis major, 

Sericocarpus asteroides, and Baptisia tinctoria.  The vine species Smilax rotundifolia and Smilax glauca 

are also common.  

 

Fire Regime: 

Comparison with Landfire: 

LCF      Landfire (BPS 5713150) 

Surface fire – 17 year MFI   Surface Fire – 16 year 

  Mixed Fire – 73 year MFI   Mixed Fire – 139 year 

  Replacement – 136 years MFI   Replacement – 602 year 

 

Description: 

Frequent, low severity fires are the norm, with mean fire-free intervals (MFI) of 12-18 years, on average.  

This system is included in Landfire Fire Regime Group 1.  Fires can occur virtually any time of year, but 

most commonly occur during the dormant season, between November and May.   Fires in the winter 
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months of December and January are rare.  Mixed severity fires, where fires top-kill 25-75% of the 

dominant vegetation (Landfire definition), are much less common, occurring every 50-100 years.  

Replacement fires (>75% top-kill) are rare events that occur every 100-200 years in an average stand.  

Both mixed severity and replacement fires are most likely to occur during the growing season and they 

are typically associated with extreme droughts.  High severity fires may also be associated with extreme 

wind events during any time of year.    
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Dry Mesic Oak Forest 

Dominant Species (Reference Condition):  Quercus alba, Q. montana, Castanea dentata, Q. rubra, Carya 

glabra 

Dominant Species (Current Condition):  Quercus alba, Q.  montana, Q. rubra, Carya glabra, Acer 

rubrum, Carya alba, Pinus strobus,  Liriodendron tulipifera 

LCF Mapping Rules (Reference Conditions):  All occurrences of included vegetation map codes, except 

for OmH, for which occurrences below 2300’ elevation were mapped as Dry-Mesic Oak (above 2300’ 

were mapped as mesic oak).  

 

NVCS Classes and GRSM Veg Map Codes:     

• 47% is 7230 – Appalachian montane oak-hickory forest (Typic acidic type); veg map code OmHA 

• 23% is 6192 – Appalachian montane oak-hickory forest (Red Oak Type); veg map code OmH < 

2300’ 

• 14% is 7267/7230 – Appalachian montane oak-hickory forest (Typic acidic type); veg map code 

OcH. Appalachian montane oak-hickory forest (Chestnut oak type) ; veg map code OcH 

• 8% is  6286 – Chestnut Oak Forest (Mesic Slope Heath Type);  veg map code OmHp/R  

• 4% is 7219 -  Early Successional Appalachian Hardwood Forest; veg map code HxL 

• Trace of 7100, 7944, 7519, 8558, 6271, 7517 
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S-Class Comparison:  

• Landfire BPS 5713150 Southern Appalachian Oak Forest 

o Early   5% 

o Mid closed  25% 

o Mid open  35% 

o Late open  26% 

o Late closed  9% 

 

• GRSM LCF Model - Reference Conditions: 

o Early    9% 

o Mid closed   9% 

o Mid open  18% 

o Late open  31% 

o Late closed   32% 

 

• GRSM LCF Model - Current: 

o Early    1% 

o Mid closed   7% 

o Mid open  1% 

o Late open  2% 

o Late closed   85% 

 

Physical Description (Geology, Soils, Topography):   

Geology – Metasedimentary and sedimentary rocks of the Great Smoky, Snowbird, Walden Creek, and 

Chilhowee Groups 

Mountains:  Metasedimentary geology -  Metasandstone, metasiltstone, metagraywacke, 

metaconglomerate, phyllite, slate, shale  

Western Foothills (Beard Cane to Chilhowee):   “diverse” Sedimentary/metasedimentary 

geology:  sandstone, shale, slate, siltstone, quartzite (which is metamorphic), isolated dolomite 

Soils -  Dystrudepts of the Soco-Stecoah and Ditney-Unicoi series; Hapludults of the Junaluska-Tsali 

series.  These soils are good to nutrient-poor, well-drained, rocky, and strongly acidic. 

Topography – Protected ridgetops and saddles.  South and west-facing low slopes and concave slopes.  

Upper north and east-facing slopes.  Elevations range from 1200’ to 4500’. 
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Vegetation Description:  

Vegetation ranges from open oak-hickory forests to oak woodlands.  The shrub layer can moderately 

dense and dominated by a single ericaceous species, but is most often sparse to moderate with several 

deciduous species and no clear dominant.  White oak and chestnut oak are the characteristic species, 

though they often occur separately with other species such as northern red oak, black oak, mockernut 

hickory, and pignut hickory.  White pine, red maple or tulip poplar may be much more important in 

current forests than they were in reference-condition forests.  American chestnut was likely very 

important in reference-condition forests, though it is relegated to the shrub layer in current forests.  

Typical understory trees include sourwood, dogwood, Fraser magnolia, and black gum.  White pine and 

(now dead) hemlock saplings may occur at high densities.  The density and composition of the shrub 

layer can be highly variable.  Under reference conditions in typical sites, a wide variety of shrubs 

(including Acer pensylvanicum, Rhododendron calendulaceum, Castanea dentata, and Pyrularia pubera)  

can occur at moderate to sparse cover, but shrubs like great rhododendron or bear huckleberry can 

become well-established and dense in stands where the fire-return interval exceeds the historical 

average.   

The herb layer can range from sparse with species such as Galax urceolata, Chimaphila maculata, and 

Goodyera pubescens to high coverage by a diverse set of herbs and ferns that includes Amphicarpa 

bracteata, Desmodium nudiflorum, Polystichum acrosticoides, Maianthemum racemosum, Eurybia 

divaricata, Dennstaedtia punctilobula, and Dichanthelium spp. 

 

Fire Regime:    

Comparison with Landfire: 

LCF      Landfire (BPS 5713150) 

Surface fire – 28 year MFI   Surface Fire – 16 year 

  Mixed Fire – 127 year MFI   Mixed Fire – 139 year 

  Replacement – 224 years MFI   Replacement – 602 year 

Description: 

In the Dry-Mesic Oak system, low severity fires are the norm.  Mean fire-free intervals (MFI) for surface 

fires can be long (20-32 years), but are still classified as Fire Regime Group 1 by Landfire.  Surface fires 

occur more frequently in the open s-classes and less frequently in the closed s-classes due to subtle 

differences in fuel composition, site exposure, and hence fuel moisture/availability.  These fires can 

occur virtually any time of year, but most commonly occur during the dormant season, between 

November and May.   Fires in the winter months of December and January are rare.  Mixed severity 

fires, where fires top-kill 25-75% of the dominant vegetation (Landfire definition), are much less 
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common, occurring every 100-200 years.  Replacement fires (>75% top-kill) are rare events that may 

occur every 200-400 years in an average stand.  Both mixed severity and replacement fires are most 

likely to occur during the growing season and they are typically associated with extreme droughts.  High 

severity fires may also be associated with extreme wind events during any time of year.    
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Mesic Oak Forest 

Dominant Species (Reference Condition):  Quercus rubra, Q. alba, Catanea dentata,  Carya  alba, Acer 

rubrum, Liriodendron tulipifera, Q. montana  

Dominant Species (Current Condition):  Quercus rubra, Q. alba, Acer rubrum, Carya  alba, Liriodendron 

tulipifera, Q. montana  

LCF Mapping Rules:  All occurrences of OmH above 2300’ elevation.  All occurrences of OmHr, OmHL, 

OmH/T, or OmH/PIs.  All current occurrences of HxA and NxA were included in this concept because 

these areas were historically believed to be dominated by Chestnut or oak that failed to regenerate 

following logging or fire.  

 

 

NVCS Classes and GRSM Veg Map Codes:    

• 75% is 6192 – Appalachian montane oak-hickory forest (Red Oak Type); veg map codes OmH > 

2300’, OmHr, OmHL, OmH/T, OmH/PIs 

• 11% is 7692 – Appalachian montane oak-hickory forest (Rich Type); veg map code OmHr  

• 10% is 8558 – Southern Appalachian Mixed Hardwood Forest; veg map code HxA, NxA  

• 3% is  7219 – Early Successional Appalachian Hardwood Forest; veg map code HxL 

• Trace of 7100, 7944, 7519, 6271, 7517, 7267 
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S-Class Comparison:  

• Landfire BPS 5713150 Southern Appalachian Oak Forest 

o Early   5% 

o Mid closed  25% 

o Mid open  35% 

o Late open  26% 

o Late closed  9% 

 

• GRSM LCF Model - Reference Conditions: 

o Early    6% 

o Mid closed   17% 

o Mid open  14% 

o Late open  17% 

o Late closed   46% 

 

• GRSM LCF Model - Current: 

o Early    1% 

o Mid closed   4% 

o Mid open  1% 

o Late open  26% 

o Late closed   66% 

 

Physical Description (Geology, Soils, Topography): 

Geology – Metasedimentary and sedimentary rocks of the Great Smoky, Snowbird, Walden Creek, and 

Chilhowee Groups 

Mountains:  Metasedimentary geology -  Metasandstone, metasiltstone, metagraywacke, 

metaconglomerate, phyllite, slate, shale  

Western Foothills (Beard Cane to Chilhowee):   “diverse” Sedimentary/metasedimentary 

geology:  sandstone, shale, slate, siltstone, quartzite (which is metamorphic), isolated dolomite 

Soils -  Primarily Dystrudepts of the Soco-Stecoah and Ditney-Unicoi series; some occurrence on 

Hapludults of the Junaluska-Tsali series.  These soils are good to nutrient-poor, well-drained, rocky, and 

circumneutral to strongly acidic. 

Topography – Typically on protected slopes with northern, eastern, southeastern aspect.  Some 

occurrences have been documented on western slopes.  Typical elevations range from 2000’ to 4500’, 

though small examples of this system can occur at elevations down to 1000’ in GRSM’s western end. 
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Vegetation Description:   

Vegetation is oak, oak-hickory, and oak-mixed hardwood closed forest.   Well-developed subcanopies, 

shrub layers, and herb layers are typical, though open s-classes may approach open forest conditions.  

Red oak is the characteristic species of the mesic oak system, though white oak or chestnut oak may also 

dominate or share dominance.  Red maple, tulip poplar, mockernut hickory, and/or pignut hickory may 

be locally important, and red maple may be codominant.  Under current conditions, red maple is the 

most abundant species in the subcanopy, and (now dead) eastern hemlock may be abundant in the 

understory.  American chestnut was likely very important in reference-condition forests, though it is 

relegated to the shrub layer in current forests. 

Typical understory trees include sourwood, silverbell, and dogwood.  Shrub coverage is moderate to 

high and includes the following species: Gaylussacia ursina, Calycanthus floridus, Castanea dentata, 

Pyrularia pubera, and Acer pensylvanicum.  Rhododendron maximum can be present and may be 

abundant. 

The herb layer is typically very diverse and can range from sparse to high cover, with species such as 

Galax urceolata,Thelypteris noveboracensis, Eurybia divaricata, several Carex spp., Polygonatum 

biflorum, Houstonia purpurea,Lysimachia quadrifolia, and Dioscorea quaternata.  The richest, closed 

forests within this system may approach cove forest in species diversity and composition.  These stands 

may include: Cimicifuga racemosa, Adiantum pedatum, Dryopteris intermedia, Collinsonia Canadensis, 

Caulophyllum thalictroides, Amphicarpa bracteata, and Athyrium filix-femina, among many others.    

 

Fire Regime:   

Comparison with Landfire: 

LCF      Landfire (BPS 5713150) 

Surface fire – 37 year MFI   Surface Fire – 16 year 

  Mixed Fire – 175 year MFI   Mixed Fire – 139 year 

  Replacement – 243 years MFI   Replacement – 602 year 

 

Description: 

The fire regime of the Mesic Oak system represents the lowest frequency among the oak forest systems, 

with mean fire-free intervals (MFI) for surface fires between 33-40 years.  This fire regime falls within 

the Landfire Fire Regime Group III.  Low severity surface fires are the norm, and like the dry-mesic oak 

system, fires occur most frequently in the early and mid- s-classes due to subtle differences in fuel 

composition, site exposure, and hence fuel moisture/availability.  These fires can occur virtually any time 
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of year, but most commonly occur during the dormant season, between November and May.   Fires in 

the winter months of December and January are rare.  Mixed severity fires, where fires top-kill 25-75% 

of the dominant vegetation (Landfire definition), are much less common, occurring every 150-250 years.  

Replacement fires (>75% top-kill) are very rare events that may occur every 250-400 years in an average 

stand.  Both mixed severity and replacement fires are most likely to occur during the growing season 

and they are typically associated with extreme droughts.  High severity fires may also be associated with 

extreme wind events during any time of year.    
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High Elevation Oak Forest 

Dominant Species (Reference Condition):  Castanea dentata, Quercus rubra, Quercus alba,  

Dominant Species (Current Condition):  Quercus rubra, Q. alba, Acer rubrum, Prunus serotina, Betula 

alleghaniensis 

LCF Mapping Rules:  All occurrences of veg map codes listed below.   

 

 

NVCS Classes and GRSM Veg Map Codes: 

• 34% is 7300 – High-Elevation Red Oak Forest (Deciduous Shrub Type); veg map code MOr/Sb 

• 31% is undifferentiated 7298, 7299, 7300 – High Elevation Red Oak Forest;  veg map code MOr 

• 21% is 7299 – High-Elevation Red Oak Forest (Evergreen Shrub Type); veg map code MOr/K, 

MOr/R, MOz  

• 5% is 8558 – Southern Appalachian Mixed Hardwood Forest; veg map code HxA, NxA  

• 5% is  7298 – High-Elevation Red Oak Forest (Tall Herb Type); veg map code MOr/G 

• 4% is 7295 – Southern Blue Ridge High Elevation White Oak Forest; veg map code MOa 

• Trace of 7230, 7517, 4973, 7219, 6192 

 

 



 

76 

 

S-Class Comparison: 

• Landfire BPS 5713200 Central and Southern Appalachian Montane Oak Forest  

(Note: This BPS is narrowly-defined as stunted talus-slope woodlands) 

o Early   2% 

o Mid closed  21% 

o Mid open  77% 

o Late open  0%  (not used) 

o Late closed  0%  (not used) 

 

• GRSM LCF Model - Reference Conditions: 

o Early    14% 

o Mid closed   14% 

o Mid open  12% 

o Late open  38% 

o Late closed   22% 

 

• GRSM LCF Model - Current: 

o Early    1% 

o Mid closed   0% 

o Mid open  0% 

o Late open  3% 

o Late closed   96% 

 

Physical Description (Geology, Soils, Topography): 

Geology – Predominantly found on metasedimentary rocks of the Great Smoky Group, with some 

occurrence on Snowbird Group geology, and on the small areas of Biotite augen gneiss found in the 

Balsam Mountains. 

Soils -  Primarily Dystrudepts of the Soco-Stecoah series; some occurrence on Dystrudepts of Cataska-

Sylco, Hapludults of Evard-Cowee, and Humudepts of Breakneck-Pullback soils.  These soils range from 

good to nutrient-poor, are well-drained, stony, and strongly acidic. 

Topography – High ridges, mid- to upper slopes of all aspects, but primarily south and southeast-facing.  

This is a high-elevation system that occurs between 3500’ – 5000’.  

 

Vegetation Description:   

Vegetation includes high-elevation forests and woodlands strongly dominated by northern red oak, with 

a small percentage of stands dominated by white oak.  The upper canopy oak trees may be stunted and 
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gnarled by exposure to wind and ice.  Other tree species include: yellow birch, red maple, and cherry.  

The subcanopy is typically open to poorly developed.  American chestnut was very important in 

reference-condition forests, though it is relegated to the shrub layer in current forests. 

There are four distinct associations within this system, and these associations are largely distinguished 

by differences in the structure of the understory.  Most stands in this system have a very dense shrub 

layer, which may be dominated by evergreen or deciduous species.  Stands with evergreen shrubs 

typically have a high cover of Rhododendron maximum, though Kalmia latifolia can be present.  Stands 

dominated by white oak more often have a shrub layer dominated by Kalmia.  These forests have low 

herbaceous cover and diversity, typically dominated by Galax urceolata.   

Forests in this system that are dominated by deciduous shrubs may include the following species in the 

understory: Ilex montana, Rhodendron calendulaceum, Castanea dentata, Rubus canadensis, Vaccinium 

erythrocarpum, or V. corymbosum.  These stands often have a high coverage of diverse herbs that is 

dominated by the ferns Dennstaedtia puntilobula and Thelypteris noveboracensis.  The final montane 

oak association has a sparse, open shrub layer and an herb layer that is strongly dominated by Carex 

pensylvanica, which can appear a dense carpet.  Other herbs may include: Angelica triquinata, Eurybia 

chlorolepis, Cuscuta rostrate, Dryopteris intermedia, Prenanthes altissima, and Lilium superbum, among 

others.      

 

Fire Regime:  

Comparison with Landfire: 

LCF      Landfire (BPS 5713200) 

Surface fire – 33 year MFI   Surface Fire – 13 year 

  Mixed Fire – 102 year MFI   Mixed Fire – none 

  Replacement – 163 years MFI   Replacement – none 

 

Description: 

The fire regime of the High Elevation Oak Forest is not well understood.  It is generally thought to be a 

frequent, low severity regime due to its woodland-like structure and the exposed nature of its high-

elevation sites; however, due to the isolation of most stands and the higher moisture levels that are 

present at higher elevations, it is likely a much longer mean fire-free interval than lower-elevation dry 

oak stands.  This project maintained this system in the Landfire Fire Regime Group I, but used a 

relatively long MFI of 25-40 years (average 33 years). Due to the high moisture conditions at high 

elevations in GRSM, fires likely occurred most frequently in the early and open s-classes, and this is 

reflected in the modelled fire regime.  Low severity fires are the norm, however mixed severity (MFI 100 



 

78 

 

years) and replacement fires (160 years) likely occurred more frequently than in lower-elevation mesic 

oak forests due to topographic features such as exposure and slope.  Fires can occur virtually any time of 

year, but most commonly occur during the dormant season, between November and May.   Fires in the 

winter months of December and January are rare.  Both mixed severity and replacement fires are most 

likely to occur during extreme droughts.  High severity fires may also be associated with extreme wind 

events during any time of year.    
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Low Elevation Pine Woodland 

Dominant Species (Reference Condition):  Pinus echinata, Pinus virginiana, Quercus coccinea,Q. falcata, 

Q. montana, Q. velutina, Q. stellata  

Dominant Species (Current Condition):  Pinus echinata, P. rigida, P. virginiana, P. strobus, Quercus 

coccinea, Q. falcata, Q. montana, Q. velutina, Acer rubrum 

LCF Mapping Rules:  The two low-elevation pine types presented here are not distinguished by the 

current GRSM veg map.  These systems were mapped using our pine map units (<2300’ elevation) 

intersected with Simon’s Low Elevation Pine system model.  For reference conditions mapping, if current 

oak-pine types intersected with areas mapped as “Yellow Pine” by Miller in 1938, they were included as 

pine map units.  Of those, the areas that intersected Simon’s Low-Elevation Pine model were included 

here as Low-Elevation Pine.  If our pine units (again, only those less than 2300’) did not intersect with 

Simon’s Low-Elevation Pine model, they were placed in our Low-Elevation Pine-Oak-Heath. 

 

NVCS Classes and GRSM Veg Map Codes:  

• 40% has no CEGL code –veg map codes are PI, PIr 

              The most likely CEGL is currently: 7493 – SBR Escarpment Shortleaf Pine – Oak Forest 

• 26% is undifferentiated 7119, 7078, 2591, 3560; veg map code PI/OzH 

• 16% is undifferentiated 7097, 7119; veg map code PI-OzH 

• 9% is 6271 – Chestnut Oak Forest (Xeric Ridge); veg map codes OzH/PI, OzH/PIv, OzH-PIs, OzH  

• 3% is  7097 – Blue Ridge Table Mt. Pine – Pitch Pine Woodland (Typic Type); veg map code PIp, 

PIp/OzH, PIp-OzH 

• 3% is undifferentiated 7100, 7944, 7519 – various White Pine types; veg map code PIs, PIs/OzHf 

• Trace of 2591, 7219, 7517, 8558, 6192 
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S-Class Comparison:  

• Landfire BPS 5713530 - Southern Appalachian Low-Elevation Pine Forest  

o Early   32% 

o Mid closed  2% 

o Mid open  32% 

o Late open  33%   

o Late closed  1%   

 

• GRSM LCF Model – Reference Conditions: 

o Early    13% 

o Mid closed   10% 

o Mid open  30% 

o Late open  35% 

o Late closed   12% 

 

• GRSM LCF Model - Current: 

o Early    3% 

o Mid closed   12% 

o Mid open  4% 

o Late open  5% 

o Late closed   72% 

 

Physical Description (Geology, Soils, Topography): 

Geology – Metasedimentary and sedimentary rocks of the Walden Creek, Chilhowee, Great Smoky, and 

Snowbird,  Groups 

Mountains:  Metasedimentary geology -  Metasandstone, metasiltstone, metagraywacke, 

metaconglomerate, phyllite, slate, shale,  -  

Western Foothills (Beard Cane to Chilhowee):   “diverse” Sedimentary/metasedimentary 

geology:  sandstone, shale, slate, siltstone, quartzite (which is metamorphic), isolated dolomite 

Soils -  Dystrudepts of the Ditney-Unicoi, Soco-Stecoah and Cataska-Sylco series; Hapludults of the 

Junaluska-Tsali series.  These soils are generally nutrient-poor, well-drained, rocky to stony, and strongly 

acidic. 

Topography – Low ridges and summits.  Convex, low to middle slopes, and some upper slopes.  Slopes 

have primarily south and west aspects.  Elevations range from 900’ to 2300’.  This system is primarily 

limited to the lowest elevations in GRSM, and is distributed largely along the park boundary and in the 

western end of GRSM.   



 

81 

 

Vegetation Description:   

The low-elevation pine system is rare in the Southern Appalachians, and it is one of the most departed 

from its reference conditions.  Few good examples of the system remain within GRSM, but there remain 

exceptional stands of shortleaf pine, some of which have been aged at 200-300 years old.  There also 

remain vital remnants of the diverse herb layer of xeric grasses and forbs, though these are largely 

relegated to trail-sides, roadsides, and burned areas that intersect areas where this system formerly 

existed.    

Much of this system is thought to have existed as Shortleaf Pine/Little Bluestem Appalachian Woodland 

(CEGL 3560) under reference conditions (roughly pre-Columbian), though this association is not mapped 

in GRSM’s vegetation map.  Most of the shortleaf stands are better described today as CEGL 7078 or 

7493, and this is likely due to homogenization and degradation of the low elevation pine system due to 

fire exclusion.  The presence of Shortleaf Pine and a more abundant and diverse herb layer are the two 

things that differentiate this system from the related Low-Elevation Pine-Oak-Heath.  Subtle differences 

in site conditions (topography, solar exposure, moisture index) are some of the primary factors 

separating the two low elevation pine types, and these site differences in turn contribute to a different 

disturbance ecology and differences in species dominance.  Southern pine beetle has hastened the loss 

of shortleaf pine in many areas, but several sites have been partially restored by fire, and show great 

promise for further restoration. 

             Reference conditions were primarily pine to pine-oak woodlands with open subcanopies and 

shrub layers.  Herb layers were diverse and had moderate to high cover.  Dominant trees included 

shortleaf pine, Virginia pine, and various species of dry-site oaks, and these species accounted for most 

of the trees in the subcanopy and seedling layer.  Shrub layers were open and included species such as 

Vaccinium pallidum, V. hirsutum, V. stamineum, V. arboreum, Lyonia ligustrina, and Kalmia latifolia.  The 

herb layer was very diverse, and included dominants such as: Schizachyrium scoparium, Danthonia 

sericea, Piptochaetium avenaceum, Pityopsis graminifolia, Baptisia tinctoria, Coreopsis major, Pteridium 

aquilinum, Solidago odora, and Eurybia surculosa.     

Current conditions range from reasonable remnants with canopy dominance or codominance by 

shortleaf pine to highly degraded examples with few of the characteristic herbs remaining and very little 

shortleaf pine.  All of these current stands have advanced succession to a variety of hardwoods or white 

pine.  Canopy hardwoods include the dry oaks, but subcanopies are dominated by red maple, black gum, 

and white pine.  Numerous other species crowd the midstory, including sourwood, sassafras, and 

mountain laurel.  Shrub layers include the characteristic Vaccinium spp., and herb layers are sparse.   
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Fire Regime:  

Comparison with Landfire: 

LCF      Landfire (BPS 5713530) 

Surface fire – 10 year MFI   Surface Fire – 4 year 

  Mixed Fire – 74 year MFI   Mixed Fire – 145 year 

  Replacement – 145 years MFI   Replacement – 25 year 

 

 

Description: 

Under reference conditions, the low-elevation pine system experienced the most frequent fire of any 

system in the Great Smoky Mountains.  Frequent, low severity fires are the norm, with mean fire-free 

intervals (MFI) of 8-11 years, on average.  This system is included in Landfire Fire Regime Group 1.  Fires 

can occur virtually any time of year, but most commonly occur during the dormant season, between 

November and May.   Fires in the winter months of December and January are rare.  Mixed severity 

fires, where fires top-kill 25-75% of the dominant vegetation (Landfire definition), are much less 

common, occurring every 50-125 years.  Replacement fires (>75% top-kill) are rare events that occur 

every 100-200 years in an average stand.  Both mixed severity and replacement fires are most likely to 

occur during the growing season and they are typically associated with several missed fire rotations and 

extreme droughts.  High severity fires may also be associated with extreme wind events during any time 

of year.    
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Low Elevation Pine-Oak-Heath 

Dominant Species (Reference Condition):  Pinus rigida, P. virginiana, Quercus coccinea, Kalmia latifolia 

Dominant Species (Current Condition):  P. rigida, P. virginiana, P. strobus, Quercus coccinea, Q. 

montana, Acer rubrum 

LCF Mapping Rules:  The two low-elevation pine types presented here are not distinguished by the 

current GRSM veg map.  These systems were mapped using our pine map units (<2300’ elevation) 

intersected with Simon’s Low Elevation Pine system model.  For reference conditions mapping, if current 

oak-pine types intersected with areas mapped as “Yellow Pine” by Miller in 1938, they were included as 

“pine” map units.  Of those, the areas that intersected Simon’s Low-Elevation Pine model were included 

in the Low-Elevation Pine system.  Those pine units that did not intersect with Simon’s Low-Elevation 

Pine model (again, only those less than 2300’), were placed in this Low-Elevation Pine-Oak-Heath 

ecological system. 

 

NVCS Classes and GRSM Veg Map Codes: 

• 34% is undifferentiated  7119, 7078, 2591, 3560; veg map code PI/OzH 

• 29% has no defined CEGL; veg map codes are PI and PIr 

               The most likely CEGL is currently: 7119 – Appalachian Low Elevation Mixed Pine Forest 

• 18% is undifferentiated 7097, 7119; veg map code PI-OzH 

• 12% is 6271 – Chestnut Oak Forest (Xeric Ridge Type); veg map codes OzH, OzH/PI, OzH/PIv, OzH-PIs  

• 4% is  7219 – Early Successional Appalachian Hardwood Forest: veg map code Hx, HxL, /T-T 

• Trace of 2591, 7097, 8558, 7267 
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S-Class Comparison: 

• Landfire BPS 5713520 - Southern Appalachian Montane Pine Forest and Woodland  

o Early   12% 

o Mid closed  3% 

o Mid open  25% 

o Late open  55%   

o Late closed  5%   

 

• GRSM LCF Model - Reference Conditions: 

o Early    21% 

o Mid closed   13% 

o Mid open  30% 

o Late open  21% 

o Late closed   15% 

 

• GRSM LCF Model - Current: 

o Early    2% 

o Mid closed   0% 

o Mid open  0% 

o Late open  13% 

o Late closed   84% 

 

Physical Description (Geology, Soils, Topography): 

Geology – Metasedimentary and sedimentary rocks of the Walden Creek, Chilhowee, Great Smoky, and 

Snowbird Groups 

Mountains:  Metasedimentary geology -  Metasandstone, metasiltstone, metagraywacke, 

metaconglomerate, phyllite, slate, shale  

Western Foothills (Beard Cane to Chilhowee):   “diverse” Sedimentary/metasedimentary 

geology:  sandstone, shale, slate, siltstone, quartzite (which is metamorphic), isolated dolomite 

Soils -  Dystrudepts of the Ditney-Unicoi, Soco-Stecoah and Cataska-Sylco series; Hapludults of the 

Junaluska-Tsali series.  These soils are generally nutrient-poor, well-drained, rocky to stony, and strongly 

acidic. 

Topography – Ridgetops and convex, steep middle to upper slopes.  Slopes have primarily south and 

west aspects.  Elevations range from 900’ to 2300’.   
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Vegetation Description:   

Vegetation is pine woodlands with a high percentage of early and mid-successional stand classes.  Under 

reference conditions, most stands are open in the canopy and subcanopy, but have a moderate to high 

density of stems in the shrub layer.  The herb layer is sparse to moderate in cover, depending on stand 

conditions.  Pitch pine and Virginia pine are the characteristic trees, with scarlet oak, black oak, and 

blackjack oak frequently present.  Under current conditions, red maple, black gum, white pine, and the 

dry oak spp. may have high densities in all size classes except the largest tree classes.  Southern pine 

beetle has hastened the loss of the yellow pines in many areas, and most stands have at least some 

large standing dead or fallen pine trees.     

Typical understory trees include sourwood, sassafras, and black locust.  The density of the shrub layer is 

typically high, with high cover values for Kalmia latifolia, Gaylussacia baccata, G. ursina, Vaccinium 

stamineum, and V. pallidum.  Under reference conditions, shrubs may have been shorter in stature and 

had more moderate cover, but the shrub Kalmia latifolia could become well-established and dense in 

stands where the fire-return interval exceeded the historical average.  High cover of these shrubs is very 

common in contemporary, unburned stands.   

The herb layer is also variable, ranging from sparse-to-moderate coverage by waxy-leaved evergreen 

subshrubs like Gaultheria procumbens, Epigaea repens, and Galax urceolata to sparse coverage by 

grasses and forbs including:  Schizachyrium scoparium, Dichanthelium commutatum, Pteridium 

aquilinum and Chimaphila maculata.  The vine species Smilax rotundifolia and Smilax glauca are also 

common.  

Low Elevation Pine-Oak Heath is perhaps most closely related to Montane Pine-Oak-Heath (TMP/Pitch 

Pine), with which it shares a fire regime that is more mixed-severity than that of the Low Elevation Pine 

system.  However, the species composition of the vegetation is transitional between Low Elevation Pine 

and the Montane Pine systems.  It differs from Montane pine-oak-heath by occurring in less 

mountainous and isolated terrain and by the general absence of TMP. 

 

 

Fire Regime:   

Comparison with Landfire: 

LCF      Landfire (BPS 5713520) 

Surface fire – 14 year MFI   Surface Fire – 5 year 

  Mixed Fire – 55 year MFI   Mixed Fire – 101 year 

  Replacement – 115 years MFI   Replacement – 88 year 
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Description: 

Low Elevation Pine-Oak-Heath has a mixed-severity fire regime, which contrasts with the geographically-

related Low Elevation Pine system.  This difference is due to the greater extremes of topographic 

exposure of the POH system, and the tendency of POH to occur in locations that are slightly more 

rugged and isolated than the Low Elevation Pine Woodlands.  These more rugged, isolated landscapes 

have had a greater average distance from prehistoric and historic human use (thus less prone to be 

impacted by anthropogenic fire regimes) and smaller fire compartments. The effect of the greater 

isolation is less frequent fire and corresponding fuel buildup that tends to increase fire severity when 

fires do occur.   

Surface fires occurred on average every 12-17 years, and mixed severity fires occur every 55 years on 

average.  Due to fuel buildup processes, mixed severity fires are more likely to occur in closed s-classes 

that have missed one or more fire rotations.  The relatively high frequency of these mixed severity fires 

best places this system into the Landfire Fire Regime Group III, though some stands in the system 

operate more as Fire Regime Group I.  Fires can occur virtually any time of year, but most commonly 

occur during the dormant season, between November and May.   Fires in the winter months of 

December and January are rare.  Replacement fires (>75% top-kill) are more uncommon, but still occur 

on an average of every 115 years.  Replacement fires are typically associated with several missed fire 

rotations and extreme droughts.  High severity fires may also be associated with extreme wind events 

during any time of year.    
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Montane Pine-Oak-Heath 

Dominant Species (Reference Condition):  Pinus pungens, Pinus rigida, Quercus montana, Kalmia 

latifolia 

Dominant Species (Current Condition):  Pinus pungens, Pinus rigida, Quercus montana, Q. coccinea, 

Kalmia latifolia, Acer rubrum, Oxydendrum arboreum, Nyssa sylvatica 

LCF Mapping Rules:  All mapped Yellow Pine stands above 2300’ elevation.  For reference conditions 

mapping, if current oak-pine types intersected with areas mapped as “Yellow Pine” by Miller in 1938, 

they were included as pine map units. 

 

NVCS Classes and GRSM Veg Map Codes:  

• 35% has no defined CEGL; veg map codes are PI and PIr  

The most likely CEGL is currently: 7097 – Blue Ridge Table Mountain Pine-Pitch Pine Woodland  

• 25% is undifferentiated  7119, 7078, 2591, 3560; veg map code PI/OzH 

• 12% is 8558; veg map code HxA, NxA, NHxAz 

• 12% is undifferentiated 7097 and 7119; veg map code PI-OzH 

• 8% is 6271 – Chestnut Oak Forest (Xeric Ridge); veg map codes OzH/PI, OzH/PIv, OzH-PIs, OzH 

• 7% is 7097 – Blue Ridge Table Mountain Pine-Pitch Pine Woodland; veg map codes PIp, PIp/OzH, 

PIp-OzH 
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S-Class Comparison: 

• Landfire BPS 5713520 - Southern Appalachian Montane Pine Forest and Woodland  

o Early   12% 

o Mid closed  3% 

o Mid open  25% 

o Late open  55%   

o Late closed  5%   

 

• GRSM LCF Model - Reference Conditions: 

o Early    25% 

o Mid closed   16% 

o Mid open  25% 

o Late open  19% 

o Late closed   15% 

 

• GRSM LCF Model  - Current: 

o Early    6% 

o Mid closed   1% 

o Mid open  1% 

o Late open  14% 

o Late closed   78% 

 

Physical Description (Geology, Soils, Topography): 

Geology – Metasedimentary Great Smoky and Snowbird Groups 

Mountains:  Metasedimentary geology -  Metasandstone, metasiltstone, metagraywacke, 

metaconglomerate, phyllite, slate, shale  

Soils -  Dystrudepts of the Ditney-Unicoi, Soco-Stecoah and Cataska-Sylco series; Hapludults of the 

Junaluska-Tsali series.  These soils are generally nutrient-poor, well-drained, rocky to stony, and strongly 

acidic. 

Topography – Exposed ridgetops and steep middle to upper slopes.  Slopes are convex to flat.  Slopes 

have primarily south and west aspects.  Elevations mostly 2300’ – 4000’, with a few stands to 5000’.   

 

Vegetation Description:   

Vegetation is pine woodlands with a high percentage of early and mid-successional stand classes.  Under 

reference conditions, most stands are open in the canopy and subcanopy, but have a moderate to high 

density of stems in the shrub layer.  The herb layer is sparse to moderate in cover, depending on stand 
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conditions.  Table-mountain and pitch pine are the characteristic trees, with chestnut oak and scarlet 

oak frequently present.  Under current conditions, red maple, black gum, white pine, and the dry oak 

spp. may have high densities in all size classes except the largest tree classes.  Southern pine beetle has 

hastened the loss of the yellow pines in many areas, and most stands have at least some large standing 

dead or fallen pine trees.     

Typical understory trees include sourwood, service berry, Fraser magnolia, and black locust.  The density 

of the shrub layer is typically high, with high cover values for Kalmia latifolia, Gaylussacia baccata, G. 

ursina, Vaccinium stamineum, and V. pallidum.  At elevations around 4000’, Pieris floribunda can 

become a dominant shrub.  Under reference conditions, shrubs may have been shorter in stature and 

had more moderate cover, but the shrub Kalmia latifolia could become well-established and dense in 

stands where the fire-return interval exceeded the historical average.  High cover and high height (8’-

10’) of these shrubs is very common in contemporary, unburned stands.   

The herb layer is also variable, ranging from sparse-to-moderate coverage by waxy-leaved evergreen 

subshrubs like Gaultheria procumbens, Epigaea repens, and Galax urceolata to sparse coverage by 

grasses and forbs including:  Schizachyrium scoparium, Dichanthelium commutatum, Pteridium 

aquilinum,  Chimaphila maculata, Cleistesiopsis bifaria, and Cypripedium acuale.  The vine species Smilax 

rotundifolia and Smilax glauca are also common.  

 

Fire Regime:  

Comparison with Landfire: 

 LCF      Landfire (BPS 5713520) 

Surface fire – 22 year MFI   Surface Fire – 5 year 

  Mixed Fire – 60 year MFI   Mixed Fire – 101 year 

  Replacement – 97 years MFI   Replacement – 88 year 

 

Description: 

Montane Pine-Oak-Heath has a mixed-severity fire regime.  The system generally occurs on the most 

exposed, rugged, and isolated landscapes, which have had a greater average distance from prehistoric 

and historic human use (thus less prone to be impacted by anthropogenic fire regimes) and smaller fire 

compartments. The effect of the greater isolation is less frequent fire and corresponding fuel buildup 

that tends to increase fire severity when fires do occur.   

Surface fires occurred on average every 20-25 years, and mixed severity fires occur every 60 years on 

average.  Due to fuel buildup processes, mixed severity fires are more likely to occur in closed s-classes 
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that have missed one or more fire rotations.  The relatively high frequency of these mixed severity fires 

best places this system into the Landfire Fire Regime Group III, though some stands in the system 

operate more as Fire Regime Group I, with much more frequent surface fires.  Fires can occur virtually 

any time of year, but most commonly occur during the dormant season, between November and May.   

Fires in the winter months of December and January are rare.  Replacement fires (>75% top-kill) are 

more uncommon, but still occur on an average of every 97 years, making this system the most likely in 

GRSM to experience high-intensity stand replacement fires.  Replacement fires are typically associated 

with several missed fire rotations and extreme droughts.  High severity fires may also be associated with 

extreme wind events during any time of year.    

 

 

 

 

 

 

 

 

  



 

91 

 

Appendix 3.  Back Test of Models for Dry Oak and Low Elevation Pine 

“Back tests” were conducted on the models of two representative fire-dependent systems – 

Dry Oak Forest and Low Elevation Pine Forest – to help confirm the validity of the fire-return 

intervals and other key variables in the models. These tests were designed to roughly mimic the 

major human-caused disturbances in GRSM over the last century and see if the models would 

generate results that approximate actual current conditions.  

Using ST-Sim, the back tests populated the reference condition s-classes as the Initial 

Conditions for these two systems as of 1910. It then simulated heavy logging (50% clearcut) 

over a 20 year period, and recorded the s-class outcomes after those simulations as new Initial 

Conditions as of 1930. It then simulated 85 years of 98% fire suppression and recorded the s-

class outcomes after those simulations at the end of 85 years (i.e., 2015).  

The table below shows the Actual Current % for each s-class as compared to the simulated 

current results (1910-2015 Back Test Model Run Outcomes) for both systems.  A “departure 

score” was calculated to compare current to simulated outcomes.  The comparison of results by 

s-class within the table and low “departure scores” of 12 for each of the two systems 

demonstrated that their models very closely predicted actual current conditions. 

   

Vegetation Class Current %

1910-2015 

BackTest 

Model Run 

Outcomes

Current %

1910-2015 

BackTest 

Model Run 

Outcomes

Early 2% 5% 3% 5%

Mid-Closed 0% 6% 12% 22%

Mid-Open 0% 0% 4% 1%

Late-Closed 90% 78% 72% 67%

Late-Open 8% 11% 5% 5%

Highly Departed Composition 0% 0% 3% 0%

Total Early/Open 10% 16% 12% 11%

Total Closed 90% 84% 85% 89%

"Departure" from Current 12 12

Dry Oak Forest Low Elevation Pine
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Appendix 4.  Deterministic Transitions for ST-Sim ecological models. 

  

Vegetation Type From Class To Class Age Min Age Max

RichAcidicCove 1-Early1:ALL 2-Mid1:CLS 0 10

RichAcidicCove 2-Mid1:CLS 3-Late1:CLS 11 80

RichAcidicCove 2-Mid1:OPN 3-Late1:CLS 11 80

RichAcidicCove 3-Late1:CLS 3-Late1:CLS 81 999

RichAcidicCove 3-Late1:OPN 3-Late1:OPN 81 999

DryMesicOak 1-Early1:ALL 2-Mid1:OPN 0 15

DryMesicOak 2-Mid1:CLS 3-Late1:CLS 16 75

DryMesicOak 2-Mid1:OPN 3-Late1:OPN 16 75

DryMesicOak 3-Late1:CLS 3-Late1:CLS 76 999

DryMesicOak 3-Late1:OPN 3-Late1:OPN 76 999

DryOak 1-Early1:ALL 2-Mid1:OPN 0 20

DryOak 2-Mid1:CLS 3-Late1:CLS 21 70

DryOak 2-Mid1:OPN 3-Late1:OPN 21 70

DryOak 3-Late1:CLS 3-Late1:CLS 71 999

DryOak 3-Late1:OPN 3-Late1:OPN 71 999

HighElevRedOak 1-Early1:ALL 2-Mid1:OPN 0 20

HighElevRedOak 2-Mid1:CLS 3-Late1:CLS 21 70

HighElevRedOak 2-Mid1:OPN 3-Late1:OPN 21 70

HighElevRedOak 3-Late1:CLS 3-Late1:CLS 71 999

HighElevRedOak 3-Late1:OPN 3-Late1:OPN 71 999

LowElevPineOakHeath 1-Early1:ALL 2-Mid1:OPN 0 17

LowElevPineOakHeath 2-Mid1:CLS 3-Late1:CLS 18 70

LowElevPineOakHeath 2-Mid1:OPN 3-Late1:OPN 18 70

LowElevPineOakHeath 3-Late1:CLS 3-Late1:CLS 71 999

LowElevPineOakHeath 3-Late1:OPN 3-Late1:OPN 71 999

LowElevationPine 1-Early1:ALL 2-Mid1:OPN 0 15

LowElevationPine 2-Mid1:CLS 3-Late1:CLS 16 70

LowElevationPine 2-Mid1:OPN 3-Late1:OPN 16 70

LowElevationPine 3-Late1:CLS 3-Late1:CLS 71 999

LowElevationPine 3-Late1:OPN 3-Late1:OPN 71 999

MesicOak 1-Early1:ALL 2-Mid1:OPN 0 10

MesicOak 2-Mid1:CLS 3-Late1:CLS 11 80

MesicOak 2-Mid1:OPN 3-Late1:OPN 11 80

MesicOak 3-Late1:CLS 3-Late1:CLS 81 999

MesicOak 3-Late1:OPN 3-Late1:OPN 81 999

MontanePineOakHeath 1-Early1:ALL 2-Mid1:OPN 0 20

MontanePineOakHeath 2-Mid1:CLS 3-Late1:CLS 21 70

MontanePineOakHeath 2-Mid1:OPN 3-Late1:OPN 21 70

MontanePineOakHeath 3-Late1:CLS 3-Late1:CLS 71 999

MontanePineOakHeath 3-Late1:OPN 3-Late1:OPN 71 999

NorthernHardwood 1-Early1:ALL 2-Mid1:CLS 0 15

NorthernHardwood 2-Mid1:CLS 3-Late1:CLS 16 75

NorthernHardwood 2-Mid1:OPN 3-Late1:OPN 16 75

NorthernHardwood 3-Late1:CLS 3-Late1:CLS 76 999

NorthernHardwood 3-Late1:OPN 3-Late1:OPN 76 999



 

93 

 

Appendix 5.  Probabilistic Transitions for ST-Sim ecological models. 
 

 

 

 

 

Vegetation Type From Class To Class Transition Type Prob Propn

Age 

Reset

TST 

Min

DryMesicOak 1-Early1:ALL 2-Mid1:CLS AltSuccession 1.0000 1.0000 Yes 18

DryMesicOak 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 25

DryMesicOak 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 25

DryMesicOak 3-Late1:CLS 3-Late1:OPN Insect/Disease 0.0025 1.0000 No

DryMesicOak 3-Late1:OPN 3-Late1:OPN Insect/Disease 0.0025 1.0000 No

DryMesicOak 1-Early1:ALL 1-Early1:ALL MixedFire 0.0200 1.0000 No

DryMesicOak 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0120 1.0000 No

DryMesicOak 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0050 1.0000 No

DryMesicOak 3-Late1:CLS 3-Late1:OPN MixedFire 0.0100 1.0000 No

DryMesicOak 3-Late1:OPN 3-Late1:OPN MixedFire 0.0050 1.0000 No

DryMesicOak 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0120 1.0000 Yes

DryMesicOak 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

DryMesicOak 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0033 1.0000 Yes

DryMesicOak 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

DryMesicOak 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0030 1.0000 Yes

DryMesicOak 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.0340 1.0000 No

DryMesicOak 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.0340 0.9500 No

DryMesicOak 2-Mid1:CLS 2-Mid1:OPN SurfaceFire 0.0340 0.0500 No

DryMesicOak 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.0500 1.0000 No

DryMesicOak 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0310 0.9500 No

DryMesicOak 3-Late1:CLS 3-Late1:OPN SurfaceFire 0.0310 0.0500 No

DryMesicOak 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.0450 1.0000 No

DryMesicOak 2-Mid1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

DryMesicOak 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0025 1.0000 No

DryMesicOak 2-Mid1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

DryMesicOak 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0025 1.0000 No

DryMesicOak 3-Late1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

DryMesicOak 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0025 1.0000 No

DryMesicOak 3-Late1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

DryMesicOak 3-Late1:OPN 3-Late1:OPN Wind/Weather/Stress 0.0025 1.0000 No
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DryOak 1-Early1:ALL 2-Mid1:CLS AltSuccession 1.0000 1.0000 Yes 19

DryOak 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 18

DryOak 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 18

DryOak 2-Mid1:CLS 2-Mid1:CLS Insect/Disease 0.0033 1.0000 No

DryOak 2-Mid1:OPN 2-Mid1:OPN Insect/Disease 0.0033 1.0000 No

DryOak 3-Late1:CLS 3-Late1:OPN Insect/Disease 0.0033 1.0000 No

DryOak 3-Late1:OPN 3-Late1:OPN Insect/Disease 0.0033 1.0000 No

DryOak 1-Early1:ALL 1-Early1:ALL MixedFire 0.0450 1.0000 No

DryOak 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0180 1.0000 No

DryOak 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0100 1.0000 No

DryOak 3-Late1:CLS 3-Late1:OPN MixedFire 0.0130 1.0000 No

DryOak 3-Late1:OPN 3-Late1:OPN MixedFire 0.0090 1.0000 No

DryOak 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0150 1.0000 Yes

DryOak 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0100 1.0000 Yes

DryOak 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

DryOak 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0090 1.0000 Yes

DryOak 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

DryOak 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.0667 1.0000 No

DryOak 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.0560 0.9500 No

DryOak 2-Mid1:CLS 2-Mid1:OPN SurfaceFire 0.0560 0.0500 No

DryOak 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.0830 1.0000 No

DryOak 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0500 0.9500 No

DryOak 3-Late1:CLS 3-Late1:OPN SurfaceFire 0.0500 0.0500 No

DryOak 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.0770 1.0000 No

DryOak 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0033 1.0000 No

DryOak 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0033 1.0000 No

DryOak 3-Late1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

DryOak 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0033 1.0000 No

DryOak 3-Late1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

DryOak 3-Late1:OPN 3-Late1:OPN Wind/Weather/Stress 0.0033 1.0000 No
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HighElevRedOak 1-Early1:ALL 2-Mid1:CLS AltSuccession 1.0000 1.0000 Yes 19

HighElevRedOak 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 20

HighElevRedOak 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 20

HighElevRedOak 3-Late1:CLS 3-Late1:OPN Insect/Disease 0.0033 1.0000 No

HighElevRedOak 3-Late1:OPN 3-Late1:OPN Insect/Disease 0.0033 1.0000 No

HighElevRedOak 1-Early1:ALL 1-Early1:ALL MixedFire 0.0200 1.0000 No

HighElevRedOak 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0110 1.0000 No

HighElevRedOak 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0080 1.0000 No

HighElevRedOak 3-Late1:CLS 3-Late1:OPN MixedFire 0.0100 1.0000 No

HighElevRedOak 3-Late1:OPN 3-Late1:OPN MixedFire 0.0070 1.0000 No

HighElevRedOak 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0150 1.0000 Yes

HighElevRedOak 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0100 1.0000 Yes

HighElevRedOak 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

HighElevRedOak 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

HighElevRedOak 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0040 1.0000 Yes

HighElevRedOak 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.0400 1.0000 No

HighElevRedOak 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.0270 0.9500 No

HighElevRedOak 2-Mid1:CLS 2-Mid1:OPN SurfaceFire 0.0270 0.0500 No

HighElevRedOak 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.0400 1.0000 No

HighElevRedOak 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0250 0.9500 No

HighElevRedOak 3-Late1:CLS 3-Late1:OPN SurfaceFire 0.0250 0.0500 No

HighElevRedOak 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.0360 1.0000 No

HighElevRedOak 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0025 1.0000 No

HighElevRedOak 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0025 1.0000 No

HighElevRedOak 3-Late1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

HighElevRedOak 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0025 1.0000 No

HighElevRedOak 3-Late1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

HighElevRedOak 3-Late1:OPN 3-Late1:OPN Wind/Weather/Stress 0.0025 1.0000 No
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LowElevationPine 1-Early1:ALL 2-Mid1:CLS AltSuccession 1.0000 1.0000 Yes 9

LowElevationPine 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 20

LowElevationPine 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 20

LowElevationPine 2-Mid1:CLS 1-Early1:ALL Insect/Disease 0.0033 1.0000 Yes

LowElevationPine 2-Mid1:OPN 1-Early1:ALL Insect/Disease 0.0033 1.0000 Yes

LowElevationPine 3-Late1:CLS 1-Early1:ALL Insect/Disease 0.0033 1.0000 Yes

LowElevationPine 3-Late1:OPN 1-Early1:ALL Insect/Disease 0.0033 1.0000 Yes

LowElevationPine 1-Early1:ALL 1-Early1:ALL MixedFire 0.0500 1.0000 No

LowElevationPine 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0200 1.0000 No

LowElevationPine 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0100 1.0000 No

LowElevationPine 3-Late1:CLS 3-Late1:OPN MixedFire 0.0130 1.0000 No

LowElevationPine 3-Late1:OPN 3-Late1:OPN MixedFire 0.0080 1.0000 No

LowElevationPine 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0100 1.0000 Yes

LowElevationPine 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0100 1.0000 Yes

LowElevationPine 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

LowElevationPine 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0080 1.0000 Yes

LowElevationPine 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

LowElevationPine 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.1250 1.0000 No

LowElevationPine 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.1000 0.9000 No

LowElevationPine 2-Mid1:CLS 2-Mid1:OPN SurfaceFire 0.1000 0.1000 No

LowElevationPine 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.1250 1.0000 No

LowElevationPine 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0910 0.9000 No

LowElevationPine 3-Late1:CLS 3-Late1:OPN SurfaceFire 0.0910 0.1000 No

LowElevationPine 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.1110 1.0000 No

LowElevationPine 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0033 1.0000 No

LowElevationPine 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0033 1.0000 No

LowElevationPine 3-Late1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

LowElevationPine 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0033 1.0000 No

LowElevationPine 3-Late1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

LowElevationPine 3-Late1:OPN 3-Late1:OPN Wind/Weather/Stress 0.0033 1.0000 No
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LowElevPineOakHeath 1-Early1:ALL 2-Mid1:CLS AltSuccession 1.0000 1.0000 Yes 11

LowElevPineOakHeath 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 16

LowElevPineOakHeath 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 16

LowElevPineOakHeath 2-Mid1:CLS 1-Early1:ALL Insect/Disease 0.0050 1.0000 Yes

LowElevPineOakHeath 2-Mid1:OPN 1-Early1:ALL Insect/Disease 0.0050 1.0000 Yes

LowElevPineOakHeath 3-Late1:CLS 1-Early1:ALL Insect/Disease 0.0050 1.0000 Yes

LowElevPineOakHeath 3-Late1:OPN 1-Early1:ALL Insect/Disease 0.0050 1.0000 Yes

LowElevPineOakHeath 1-Early1:ALL 1-Early1:ALL MixedFire 0.0667 1.0000 No

LowElevPineOakHeath 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0290 1.0000 No

LowElevPineOakHeath 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0133 1.0000 No

LowElevPineOakHeath 3-Late1:CLS 3-Late1:OPN MixedFire 0.0200 1.0000 No

LowElevPineOakHeath 3-Late1:OPN 3-Late1:OPN MixedFire 0.0100 1.0000 No

LowElevPineOakHeath 2-Mid1:CLS 2-Mid1:OPN Optional1 0.0040 1.0000 No

LowElevPineOakHeath 3-Late1:CLS 3-Late1:OPN Optional1 0.0040 1.0000 No

LowElevPineOakHeath 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0200 1.0000 Yes

LowElevPineOakHeath 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0133 1.0000 Yes

LowElevPineOakHeath 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0067 1.0000 Yes

LowElevPineOakHeath 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0100 1.0000 Yes

LowElevPineOakHeath 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

LowElevPineOakHeath 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.0830 1.0000 No

LowElevPineOakHeath 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.0667 0.9000 No

LowElevPineOakHeath 2-Mid1:CLS 2-Mid1:OPN SurfaceFire 0.0667 0.1000 No

LowElevPineOakHeath 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.0830 1.0000 No

LowElevPineOakHeath 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0590 0.9000 No

LowElevPineOakHeath 3-Late1:CLS 3-Late1:OPN SurfaceFire 0.0590 0.1000 No

LowElevPineOakHeath 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.0770 1.0000 No

LowElevPineOakHeath 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0033 1.0000 No

LowElevPineOakHeath 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0033 1.0000 No

LowElevPineOakHeath 3-Late1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

LowElevPineOakHeath 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0033 1.0000 No

LowElevPineOakHeath 3-Late1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

LowElevPineOakHeath 3-Late1:OPN 3-Late1:OPN Wind/Weather/Stress 0.0033 1.0000 No
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MesicOak 1-Early1:ALL 2-Mid1:CLS AltSuccession 1.0000 1.0000 Yes 20

MesicOak 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 20

MesicOak 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 20

MesicOak 3-Late1:CLS 3-Late1:OPN Insect/Disease 0.0025 1.0000 No

MesicOak 3-Late1:OPN 3-Late1:OPN Insect/Disease 0.0025 1.0000 No

MesicOak 1-Early1:ALL 1-Early1:ALL MixedFire 0.0150 1.0000 No

MesicOak 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0070 1.0000 No

MesicOak 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0040 1.0000 No

MesicOak 3-Late1:CLS 3-Late1:OPN MixedFire 0.0060 1.0000 No

MesicOak 3-Late1:OPN 3-Late1:OPN MixedFire 0.0040 1.0000 No

MesicOak 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0100 1.0000 Yes

MesicOak 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0050 1.0000 Yes

MesicOak 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0030 1.0000 Yes

MesicOak 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0040 1.0000 Yes

MesicOak 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0030 1.0000 Yes

MesicOak 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.0300 1.0000 No

MesicOak 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.0270 0.9500 No

MesicOak 2-Mid1:CLS 2-Mid1:OPN SurfaceFire 0.0270 0.0500 No

MesicOak 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.0300 1.0000 No

MesicOak 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0250 0.9500 No

MesicOak 3-Late1:CLS 3-Late1:OPN SurfaceFire 0.0250 0.0500 No

MesicOak 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.0270 1.0000 No

MesicOak 2-Mid1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

MesicOak 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0025 1.0000 No

MesicOak 2-Mid1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

MesicOak 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0025 1.0000 No

MesicOak 3-Late1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

MesicOak 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0025 1.0000 No

MesicOak 3-Late1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

MesicOak 3-Late1:OPN 3-Late1:OPN Wind/Weather/Stress 0.0025 1.0000 No
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MontanePineOakHeath 1-Early1:ALL 2-Mid1:CLS AltSuccession 1.0000 1.0000 Yes 14

MontanePineOakHeath 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 20

MontanePineOakHeath 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 20

MontanePineOakHeath 2-Mid1:CLS 1-Early1:ALL Insect/Disease 0.0050 1.0000 Yes

MontanePineOakHeath 2-Mid1:OPN 1-Early1:ALL Insect/Disease 0.0050 1.0000 Yes

MontanePineOakHeath 3-Late1:CLS 1-Early1:ALL Insect/Disease 0.0050 1.0000 Yes

MontanePineOakHeath 3-Late1:OPN 1-Early1:ALL Insect/Disease 0.0050 1.0000 Yes

MontanePineOakHeath 1-Early1:ALL 1-Early1:ALL MixedFire 0.0400 1.0000 No

MontanePineOakHeath 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0200 1.0000 No

MontanePineOakHeath 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0133 1.0000 No

MontanePineOakHeath 3-Late1:CLS 3-Late1:OPN MixedFire 0.0150 1.0000 No

MontanePineOakHeath 3-Late1:OPN 3-Late1:OPN MixedFire 0.0120 1.0000 No

MontanePineOakHeath 2-Mid1:CLS 2-Mid1:OPN Optional1 0.0040 1.0000 No

MontanePineOakHeath 3-Late1:CLS 3-Late1:OPN Optional1 0.0040 1.0000 No

MontanePineOakHeath 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0200 1.0000 Yes

MontanePineOakHeath 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0133 1.0000 Yes

MontanePineOakHeath 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0080 1.0000 Yes

MontanePineOakHeath 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0120 1.0000 Yes

MontanePineOakHeath 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0067 1.0000 Yes

MontanePineOakHeath 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.0500 1.0000 No

MontanePineOakHeath 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.0450 0.9000 No

MontanePineOakHeath 2-Mid1:CLS 2-Mid1:OPN SurfaceFire 0.0450 0.1000 No

MontanePineOakHeath 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.0500 1.0000 No

MontanePineOakHeath 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0400 0.9000 No

MontanePineOakHeath 3-Late1:CLS 3-Late1:OPN SurfaceFire 0.0400 0.1000 No

MontanePineOakHeath 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.0450 1.0000 No

MontanePineOakHeath 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0033 1.0000 No

MontanePineOakHeath 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0033 1.0000 No

MontanePineOakHeath 3-Late1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

MontanePineOakHeath 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0033 1.0000 No

MontanePineOakHeath 3-Late1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0025 1.0000 Yes

MontanePineOakHeath 3-Late1:OPN 3-Late1:OPN Wind/Weather/Stress 0.0033 1.0000 No
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NorthernHardwood 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 25

NorthernHardwood 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 25

NorthernHardwood 3-Late1:CLS 3-Late1:OPN Insect/Disease 0.0050 1.0000 No

NorthernHardwood 3-Late1:OPN 3-Late1:OPN Insect/Disease 0.0050 1.0000 No

NorthernHardwood 1-Early1:ALL 2-Mid1:OPN MixedFire 0.0020 1.0000 Yes

NorthernHardwood 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0015 1.0000 No

NorthernHardwood 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0020 1.0000 No

NorthernHardwood 3-Late1:CLS 3-Late1:OPN MixedFire 0.0015 1.0000 No

NorthernHardwood 3-Late1:OPN 3-Late1:OPN MixedFire 0.0010 1.0000 No

NorthernHardwood 2-Mid1:CLS 1-Early1:ALL Optional1 0.0030 1.0000 Yes

NorthernHardwood 2-Mid1:OPN 1-Early1:ALL Optional1 0.0030 1.0000 Yes

NorthernHardwood 3-Late1:CLS 1-Early1:ALL Optional1 0.0030 1.0000 Yes

NorthernHardwood 3-Late1:OPN 1-Early1:ALL Optional1 0.0030 1.0000 Yes

NorthernHardwood 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0015 1.0000 Yes

NorthernHardwood 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0015 1.0000 Yes

NorthernHardwood 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0015 1.0000 Yes

NorthernHardwood 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0015 1.0000 Yes

NorthernHardwood 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0015 1.0000 Yes

NorthernHardwood 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.0030 1.0000 No

NorthernHardwood 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.0030 1.0000 No

NorthernHardwood 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.0030 1.0000 No

NorthernHardwood 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0030 1.0000 No

NorthernHardwood 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.0030 1.0000 No

NorthernHardwood 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0025 1.0000 No

NorthernHardwood 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0070 1.0000 No

NorthernHardwood 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0025 1.0000 No

NorthernHardwood 3-Late1:OPN 3-Late1:OPN Wind/Weather/Stress 0.0070 1.0000 No
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RichAcidicCove 2-Mid1:OPN 2-Mid1:CLS AltSuccession 1.0000 1.0000 No 20

RichAcidicCove 3-Late1:OPN 3-Late1:CLS AltSuccession 1.0000 1.0000 No 20

RichAcidicCove 2-Mid1:CLS 2-Mid1:OPN Insect/Disease 0.0040 1.0000 No

RichAcidicCove 2-Mid1:OPN 2-Mid1:OPN Insect/Disease 0.0040 1.0000 No

RichAcidicCove 3-Late1:CLS 3-Late1:OPN Insect/Disease 0.0040 1.0000 No

RichAcidicCove 3-Late1:OPN 3-Late1:OPN Insect/Disease 0.0040 1.0000 No

RichAcidicCove 1-Early1:ALL 1-Early1:ALL MixedFire 0.0020 1.0000 No

RichAcidicCove 2-Mid1:CLS 2-Mid1:OPN MixedFire 0.0020 1.0000 No

RichAcidicCove 2-Mid1:OPN 2-Mid1:OPN MixedFire 0.0020 1.0000 No

RichAcidicCove 3-Late1:CLS 3-Late1:OPN MixedFire 0.0020 1.0000 No

RichAcidicCove 3-Late1:OPN 3-Late1:OPN MixedFire 0.0020 1.0000 No

RichAcidicCove 2-Mid1:CLS 1-Early1:ALL Optional1 0.0020 1.0000 Yes

RichAcidicCove 2-Mid1:OPN 1-Early1:ALL Optional1 0.0020 1.0000 Yes

RichAcidicCove 3-Late1:CLS 1-Early1:ALL Optional1 0.0020 1.0000 Yes

RichAcidicCove 3-Late1:OPN 1-Early1:ALL Optional1 0.0020 1.0000 Yes

RichAcidicCove 1-Early1:ALL 1-Early1:ALL ReplacementFire 0.0010 1.0000 Yes

RichAcidicCove 2-Mid1:CLS 1-Early1:ALL ReplacementFire 0.0010 1.0000 Yes

RichAcidicCove 2-Mid1:OPN 1-Early1:ALL ReplacementFire 0.0010 1.0000 Yes

RichAcidicCove 3-Late1:CLS 1-Early1:ALL ReplacementFire 0.0010 1.0000 Yes

RichAcidicCove 3-Late1:OPN 1-Early1:ALL ReplacementFire 0.0010 1.0000 Yes

RichAcidicCove 1-Early1:ALL 1-Early1:ALL SurfaceFire 0.0100 1.0000 No

RichAcidicCove 2-Mid1:CLS 2-Mid1:CLS SurfaceFire 0.0100 1.0000 No

RichAcidicCove 2-Mid1:OPN 2-Mid1:OPN SurfaceFire 0.0100 1.0000 No

RichAcidicCove 3-Late1:CLS 3-Late1:CLS SurfaceFire 0.0100 1.0000 No

RichAcidicCove 3-Late1:OPN 3-Late1:OPN SurfaceFire 0.0100 1.0000 No

RichAcidicCove 2-Mid1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

RichAcidicCove 2-Mid1:CLS 2-Mid1:OPN Wind/Weather/Stress 0.0030 1.0000 No

RichAcidicCove 2-Mid1:OPN 2-Mid1:OPN Wind/Weather/Stress 0.0030 1.0000 No

RichAcidicCove 3-Late1:CLS 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes

RichAcidicCove 3-Late1:CLS 3-Late1:OPN Wind/Weather/Stress 0.0030 1.0000 No

RichAcidicCove 3-Late1:OPN 1-Early1:ALL Wind/Weather/Stress 0.0020 1.0000 Yes
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Appendix 6.  Fire in Reference Condition Models and Park Fire History Summary  
-- Annual average total acres burned by decade. 
 

  

Modeled Fire in ST-Sim - Reference Conditions (NRV)

Ecological System
Estimated 

Acres

 % ot 

Total 

Acres

AllFire 

Probability

Est. 

Acres/Yr 

Burned

Dry Oak 78,800          15% 0.094 7,400      

Dry-Mesic Oak 59,600          12% 0.053 3,200      

Mesic Oak 60,400          12% 0.036 2,200      

High Elev Red Oak 23,400          5% 0.049 1,100      

Low Elevation Pine 17,100          3% 0.130 2,200      

Low Elev Pine-Oak Heath 8,800            2% 0.116 1,000      

Montane Pine-Oak Heath 18,700          4% 0.080 1,500      

Cove 128,300        25% 0.006 800          

No. Hardwoods 66,800          13% 0.002 100          

Spruce-Fir 40,800          8% 0.001 40            

Alluvial (use Cove FRI) 7,800            2% 0.006 50            

Ave/Weighted Ave 510,500        100% 0.038 19,600   

5 Focal Oak & Pine Systems 183,000       36% 0.084 15,300   

Fire History in Park: Annual Average Acres by Decade  1920-2000

Ave. 1920s 1,100      

Ave. 1930s 300          

Ave. 1940s 600          

Ave. 1950s 200          

Ave. 1960s 100          

Ave. 1970s 400          

Ave. 1980s 1,000      

Ave. 1990s 400          

1920-2000 Annual Average 513         

Ave. % of Reference Condition Fire 2.6%

Fire History in Park: Annual Average Acres  2000 - 2012

  Prescribed Fire 1,075         5.5%

  All Other Fire 1,460         7.4%

2000-2012 Annual Average 2,535      

Ave. % of Reference Condition Fire 12.9%
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Appendix 7.  Excel model runs worksheet – summary all systems and scenarios. 
 

 
 

  

Great Smoky Mountains National Park
Departure from Natural Range of Variability

Ecological System
% of 

Acres
Acres

Current 

Ecological 

Departure         

No Action 

Ecological 

Departure 

20 Yrs          

No Action 

Ecological 

Departure 

40 Yrs            

Max Mgmt                 

Ecological 

Departure         

20 Yrs          

Current 

Mgmt    

(1500 

Ac/Yr) 

Ecological 

Departure    

20 Yrs                

Preferred 

Mgmt   

(5000 Ac/Yr) 

Ecological 

Departure   

20 Yrs                   

Preferred 

Restore & 

Maintain 

(5000 Ac/Yr) 

Ecological 

Departure     

40 Yrs                 

Current 

Mgmt 

Restore & 

Maintain 

(1500 

Ac/Yr)          

40 Yrs

Max Mgmt                 

Ecological 

Departure         

40 Yrs          

Dry Oak Forest 16% 80,300 66 56 51 28 54 50 42 48 20

Dry-Mesic Oak Forest 13% 66,000 57 48 45 32 47 45 38 43 21

Mesic Oak Forest 12% 60,500 32 30 34 26 0 0 0 0 0

High Elevation Red Oak Forest 4% 22,300 59 44 40 24 0 0 0 0 0

Low Elevation Pine Forest 3% 17,800 66 63 64 28 60 52 49 58 26

Low Elevation Pine-Oak Heath 2% 8,800 70 57 51 34 52 43 29 43 21

Montane Pine-Oak Heath 4% 18,800 64 51 45 32 50 46 36 42 17

Cove Forest 24% 123,800 30 22 16 0 0 0 0 0 0

Northern Hardwood Forest 13% 67,800 25 14 12 0 0 0 0 0 0

Spruce-Fir Forest 8% 40,900 32 13 5 0 0 0 0 0 0

Montane Alluvial 2% 7,900 48 37 22 0 0 0 0 0 0

Total Acres 514,900

Total 

Acres

RxFire 

Acres / 

Year

RxFire 

Acres / 

Year

RxFire 

Acres / 

Year

RxFire 

Acres / 

Year

RxFire 

Acres / 

Year

RxFire 

Acres / 

Year

  Dry Oak 80,300 9,000      450         1,500       1,500       450         9,000      

  Dry-Mesic Oak 66,000 3,750      225         750          750          225         3,750      

  Mesic Oak 60,500 3,000      -          -           -           -          3,000      

  High Elevation Red Oak 22,300 1,800      -          -           -           -          1,800      

  Low Elevation Pine 17,800 2,400      180         600          600          180         2,400      

  Low Elevation Pine-Oak Heath 8,800 1,500      150         500          500          150         1,500      

  Montane Pine-Oak Heath 18,800 2,700      120         400          400          120         2,700      

  All Other Systems 240,400 -          375         1,250       1,250       375         -          

Total Acres Rx Fire 24,150   1,500     5,000      5,000      1,500      24,150    

Ave. Annual Cost All RxFire 50$  per acre 1,208,000$ 75,000$       250,000$     250,000$     75,000$       1,208,000$ 
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Appendix 8.  Excel model runs worksheet – Dry Oak Forest 
 

 
  

Dry Oak Forest

Vegetation Class
NRV 
Mean

Current 

%

No Action - 

20 Yrs

No Action 

40 Yrs

Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide - 

20 Yrs

Preferred 

Mgmt 5K 

Parkwide - 

20 Yrs

Restore-

Maintain  

40 Yrs

Current 

Level         40 

Yrs

Max Mgmt  

20 Yrs

Early 17% 2% 6% 6% 17% 6% 8% 9% 6% 25%

Mid-Closed 9% 0% 2% 7% 1% 2% 2% 7% 7% 7%

Mid-Open 21% 0% 0% 0% 1% 0% 0% 2% 1% 4%

Late-Closed 24% 90% 80% 75% 46% 78% 74% 66% 72% 31%

Late-Open 29% 8% 12% 12% 35% 13% 16% 16% 14% 34%

Highly Departed Composition 0% 0% 0% 0% 0% 0%

Totals 100% 100% 100% 100% 100% 99% 100% 100% 100% 101%

Total Early/Open

Total Closed 33% 90% 82% 82% 47% 80% 76% 73% 79% 38%

Ecological Departure 66 56 51 28 54 50 42 48 20

Open Canopy Departure 57 49 49 14 47 43 40 46 5

Total Management Cost 9,000,000$   450,000$      1,500,000$  3,000,000$  900,000$      ###########

ROI 2.6 3.6 3.2 2.4 7.1 1.7

Treatments
Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide

Proposed 

Mgmt 5K 

Parkwide

Restore-

Maintain      

40 Yrs

Current 

Level 40 Yrs

Max Mgmt 

40 Yrs

RxFire-Restore (Realized Acres) 60,000     3,000      10,000    10,000    3,000      60,000    

Acres/Yr Burned 9,000       450          1,500      1,500      450          9,000      

Cost/Acre 50$          50$          50$          50$          50$          50$          

# Years 20 20 20 20 20 20

RxFire-Restore (Realized Acres) 6,000      1,800      36,000    

2nd 20 years 900          270          5,400      

50$          50$          50$          

20 20 20

Rx-Maintenance

2nd 20 years 600          180          3,600      

50$          50$          50$          

20 20 20
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Appendix 9.  Excel model runs worksheet – Dry-Mesic Oak Forest. 
 

  

Dry-Mesic Oak Forest

Vegetation Class
NRV 
Mean

Current 

%

No Action - 

20 Yrs

No Action 

40 Yrs

Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide - 

20 Yrs

Preferred 

Mgmt 5K 

Parkwide - 

20 Yrs

Restore-

Maintain  

40 Yrs

Current 

Level         40 

Yrs

Max Mgmt  

40 Yrs

Early 9% 1% 3% 3% 9% 4% 5% 5% 4% 11%

Mid-Closed 9% 7% 5% 5% 4% 5% 4% 5% 5% 4%

Mid-Open 18% 1% 2% 3% 2% 2% 2% 4% 3% 8%

Late-Closed 32% 85% 76% 73% 60% 75% 73% 66% 71% 47%

Late-Open 31% 2% 10% 12% 20% 11% 12% 16% 13% 26%

Highly Departed Composition 0% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Totals 99% 100% 100% 100% 99% 101% 100% 100% 100% 100%

Total Early/Open

Total Closed 41% 92% 81% 78% 64% 80% 77% 71% 76% 51%

Ecological Departure 57 48 45 32 47 45 38 43 21

Open Canopy Departure 51 40 37 23 39 36 30 35 10

Total Management Cost 3,750,000$ 225,000$      750,000$      1,500,000$  450,000$      7,500,000$  

ROI 2.8 2.9 2.6 3.1 7.3 2.5

Treatments
Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide

Proposed 

Mgmt 5K 

Parkwide

Restore-

Maintain      

40 Yrs

Current 

Level         40 

Yrs

Max Mgmt  

40 Yrs

RxFire-Restore (Realized Acres) 25,000   1,500      5,000      5,000      1,500      25,000    

Acres/Yr Burned 3,750     225          750          750          225          3,750      

Cost/Acre 50$         50$          50$          50$          50$          50$          

# Years 20 20 20 20 20 20

RxFire-Restore (Realized Acres) 3,000      900          15,000    

2nd 20 years 450          135          2,250      

50$          50$          50$          

20 20 20

Rx-Maintenance

2nd 20 years 300          90            1,500      

50$          50$          50$          

20 20 20
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Appendix 10.  Excel model runs worksheet – Low Elevation Pine Forest. 
 

  

Low Elevation Pine Forest

Vegetation Class
NRV 
Mean

Current 

%

No Action - 

20 Yrs

No Action 

40 Yrs

Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide - 

20 Yrs

Preferred 

Mgmt 5K 

Parkwide - 

20 Yrs

Restore-

Maintain  

40 Yrs

Current 

Level           

40 Yrs

Max Mgmt  

40 Yrs

Early 13% 3% 5% 5% 17% 6% 9% 9% 6% 20%

Mid-Closed 10% 12% 16% 20% 12% 16% 15% 19% 19% 20%

Mid-Open 30% 4% 2% 2% 7% 2% 3% 4% 3% 11%

Late-Closed 12% 72% 66% 63% 31% 63% 56% 49% 58% 18%

Late-Open 35% 5% 8% 7% 31% 10% 14% 15% 10% 28%

Highly Departed Composition 0% 3% 3% 3% 3% 3% 3% 3% 3% 3%

Totals 100% 100% 100% 100% 101% 100% 100% 99% 99% 100%

Total Early/Open

Total Closed 22% 85% 82% 83% 43% 79% 71% 68% 77% 38%

Ecological Departure 66 63 64 28 60 52 49 58 26

Open Canopy Departure 63 60 61 21 57 49 46 55 16

Total Management Cost 2,400,000$ 180,000$      600,000$      1,200,000$  360,000$      4,800,000$  

ROI 2.7 3.0 3.3 2.2 3.0 1.4

Treatments
Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide

Proposed 

Mgmt 5K 

Parkwide

Restore-

Maintain      

40 Yrs

Current 

Level 40 Yrs

Max Mgmt 

40 Yrs

RxFire-Restore (Realized Acres) 16,000   1,200      4,000      4,000      1,200      16,000    

Acres/Yr Burned 2,400     180          600          600          180          2,400      

Cost/Acre 50$         50$          50$          50$          50$          50$          

# Years 20 20 20 20 20 20

RxFire-Restore (Realized Acres) 2,400      720          9,600      

2nd 20 years 360          108          1,440      

50$          50$          50$          

20 20 20

Rx-Maintenance 1,600      480          6,400      

2nd 20 years 240          72            960          

50$          50$          50$          

20 20 20
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Appendix 11.  Excel model runs worksheet – Low Elevation Pine-Oak Heath. 
 

  

Low Elevation Pine-Oak Heath

Vegetation Class
NRV 
Mean

Current 

%

No Action - 

20 Yrs

No Action 

40 Yrs

Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide - 

20 Yrs

Preferred 

Mgmt 5K 

Parkwide - 

20 Yrs

Restore-

Maintain  

40 Yrs

Current 

Level          

40 Years

Max Mgmt 

40 Yrs

Early 21% 2% 9% 7% 25% 10% 13% 15% 11% 27%

Mid-Closed 13% 0% 7% 18% 7% 7% 7% 17% 18% 16%

Mid-Open 30% 0% 1% 3% 1% 1% 1% 7% 4% 13%

Late-Closed 15% 84% 71% 60% 24% 66% 54% 39% 52% 11%

Late-Open 21% 13% 11% 10% 41% 15% 24% 21% 13% 32%

Highly Departed Composition 1% 1% 1% 1% 1% 1% 1% 1% 1%

Totals 100% 100% 100% 99% 99% 100% 100% 100% 99% 100%

Total Early/Open

Total Closed 28% 84% 78% 78% 31% 73% 61% 56% 70% 27%

Ecological Departure 70 57 51 34 52 43 29 43 21

Open Canopy Departure 56 50 50 3 45 33 28 42 -1

Total Management Cost 1,500,000$ 150,000$      499,950$      999,950$      300,000$      3,000,000$  

ROI 1.5 2.9 3.0 1.9 5.0 1.2

Treatments
Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide

Proposed 

Mgmt 5K 

Parkwide

Restore-

Maintain      

40 Yrs

Current 

Level          

40 Years

Max Mgmt 

40 Yrs

RxFire-Restore (Realized Acres) 10,000   1,000      3,333      3,333      1,000      10,000    

Acres/Yr Burned 1,500     150          500          500          150          1,500      

Cost/Acre 50$         50$          50$          50$          50$          50$          

# Years 20 20 20 20 20 20

RxFire-Restore (Realized Acres) 2,000      600          6,000      

2nd 20 years 300          90            900          

50$          50$          50$          

20 20 20

Rx-Maintenance

2nd 20 years 200          60            600          

50$          50$          50$          

20 20 20
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Appendix 12.  Excel model runs worksheet – Montane Pine-Oak Heath. 
 

 

 
 

 
 

 

Montane Pine-Oak Heath

Vegetation Class
NRV 
Mean

Current 

%

No Action - 

20 Yrs

No Action 

40 Yrs

Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide - 

20 Yrs

Preferred 

Mgmt 5K 

Parkwide - 

20 Yrs

Restore-

Maintain  

40 Yrs

Current 

Level            

40 Yrs

Max Mgmt  

40 Yrs

Early 25% 6% 10% 10% 24% 12% 13% 14% 12% 29%

Mid-Closed 16% 1% 9% 19% 6% 9% 8% 18% 20% 14%

Mid-Open 25% 1% 1% 3% 3% 1% 1% 4% 4% 12%

Late-Closed 15% 78% 65% 56% 26% 64% 60% 48% 52% 13%

Late-Open 19% 14% 13% 11% 39% 14% 17% 14% 12% 31%

Highly Departed Composition 0% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Totals 100% 100% 99% 100% 99% 101% 100% 99% 101% 100%

Total Early/Open

Total Closed 31% 79% 74% 75% 32% 73% 68% 66% 72% 27%

Ecological Departure 64 51 45 32 50 46 36 42 17

Open Canopy Departure 48 43 44 1 42 37 35 41 -4

Total Management Cost 2,700,000$ 120,000$      400,050$      800,050$      240,000$      5,400,000$  

ROI 1.5 1.6 2.3 2.1 8.6 1.3

Treatments
Max Mgmt  

20 Yrs

Current 

Mgmt 1.5K 

Parkwide

Proposed 

Mgmt 5K 

Parkwide

Restore-

Maintain      

40 Yrs

Current 

Level            

40 Yrs

Max Mgmt  

40 Yrs

RxFire-Restore (Realized Acres) 18,000   800          2,667      2,667      800          18,000    

Acres/Yr Burned 2,700     120          400          400          120          2,700      

Cost/Acre 50$         50$          50$          50$          50$          50$          

# Years 20 20 20 20 20 20

RxFire-Restore (Realized Acres) 1,600      480          10,800    

2nd 20 years 240          72            1,620      

50$          50$          50$          

20 20 20

Rx-Maintenance

2nd 20 years 160          48            1,080      

50$          50$          50$          

20 20 20



 

 

 

Attachment 09 
 

Base Disturbance spreadsheet 
   



Base Disturbance spreadsheet

period PatchTotal WF/noEE Add EE clusters storms insects wf + ee

1 1752 381 0 762 600 771 381

2 1654 991 0 1982 450 213 991

3 1960 489 0 978 800 671 489

4 2372 1659 3912 3318 600 113 5571

5 3923 2868 420 5737 450 605 3288

6 1294 381 0 762 800 113 381

7 2190 991 0 1982 600 599 991

8 1052 489 0 978 450 113 489

9 3132 1659 3912 3318 800 673 5571

10 3581 2868 420 5737 600 113 3288

11 1480 381 0 762 450 649 381

12 1904 991 0 1982 800 113 991

13 1762 489 0 978 600 673 489

14 2222 1659 3912 3318 450 113 5571

15 4317 2868 420 5737 800 649 3288

16 1094 381 0 762 600 113 381

17 2090 991 0 1982 450 649 991

18 1402 489 0 978 800 113 489

19 2908 1659 3912 3318 600 649 5571

20 3431 2868 420 5737 450 113 3288

Average 2276 1278 866 2555 608 391 2144



1278



 

 

 

Attachment 10 
 

Spectrum Alt E Tier 2 Outputs 
   



output mgmt_act 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Young Patch M2 Dstb2 1482 3625 5028 6059 9727 10519 9797 6411 11536 11377 12028 10076 7373 10621 11533 11727 10148 6972 10025
Young Patch Natural Disturbance 1483 2143 1958 3938 5699 1094 1356 756 2257 1417 441 880 651 1118 2487 376 965 677 1729 2905
Young Mgmt Burning for Young Forest creation 981 1450 1613 1613 1680 1680 1727 1727 1727 1727 1727 1727 1727 1727 1727 1727 1727 1727 1727 1727
Young Mgmt Clearcut with high retention 5683 7271 7426 9938 9848 9096 6922 8101 11078 9949 9782 8410 11011 11681 6224 5202 8844 12663 11355 7218
Young Mgmt Clearcut with regular retention 26693 40516 51347 35671 24228 11422 21366 24025 30843 34706 44677 48342 37380 29014 19256 23104 24340 22923 31323 39301
Young Mgmt Group Selection 1183 1395 1638 1930 2267 2671 3139 2671 3139 2671 3139 3317 3402 3317 3402 3317 3402 3317 2219 1922
Young Mgmt Loftis Shelterwood 2510 1498 4024 4024 13411 12395 17747 15328 12435 12970 6092 9992 4253 13579 11731 11731 11002 12144 18041
Young Mgmt Minimum Level 1419 352
Young Mgmt Shelterwood 2-step with Loftis cut 1361 9494 16568 27607 37607 41795 32558 19209 14116 9590 4616 5221 13877 31826 33661 34132 26794 27118 22493 9290
Young Mgmt shelterwood with conversion 2 period 1089 1521 1521 996 564 564 1089 1521 1521 432
Young Mgmt Shelterwood with conversion 5 period 2131 3778 4251 2231 569 474 861 1356 882 2682 3306 3867 1680 1035 861 1356 882 503 1111
Young Mgmt Thin and Burn 1222 178
Volume Clearcut with high retention 12915 8997 9389 21092 9564 8131 13685 13290 18150 8130 10999 10875 16793 7638 9322 6719 17704 17268 7681 10383
Volume Clearcut with regular retention 79529 42147 47685 15684 12249 15388 53491 21614 40586 49174 42781 44198 20562 20728 31183 37087 26059 19618 48331 38286
Volume Group Selection 4594 5405 5356 6025 7411 8717 10257 8087 9518 8087 9518 10592 10537 10043 10314 10043 10314 10043 6724 5820
Volume Loftis Shelterwood 1401 3352 6988 1642 24561 4132 28296 15194 10813 21161 2616 16292 547 20562 3843 17445 14789 5393 22566
Volume Sanitation Thinning 923 934 595 1451 2677 2189 813 1157 1893 1533 482 1062 1530 1181 301
Volume Shelterwood 2-step with Loftis cut 23696 18224 37321 45460 29595 11543 15132 14788 2809 12009 22454 44774 28667 25647 7316 33890 17191
Volume shelterwood with conversion 2 period 1271 504 1705 1337 886 1271 504 1705 677 26 623
Volume Shelterwood with conversion 5 period 3640 3007 1055 689 3491 3655 706 881 3895 2996 1784 952 846 6268 1570 15 2879
Volume Thin and Burn 1875 1814 1172 63 2107 1814 1089 83 1974 2010 1089 83 99 196 83 99 196
ThinAcre Sanitation Thinning 2501 2500 1676 2501 5001 4176 1676 2501 5001 4176 1676 2501 5001 4176 1676
ThinAcre Shelterwood 2-step with Loftis cut 200 9 54
ThinAcre Thin and Burn 7500 7503 5025 296 8722 7503 4695 330 7974 8547 4695 330 474 1044 330 474 1044
RegenAcre Clearcut with high retention 3903 2822 2888 6304 2697 2362 3904 3878 5335 2776 3747 4074 5231 2376 2925 1944 5331 5388 2712 3917
RegenAcre Clearcut with regular retention 24911 14818 16345 4508 3375 3666 14325 6034 10484 18188 16005 16913 6425 5676 7282 10146 6912 5865 18546 14890
RegenAcre Loftis Shelterwood 4024 9521 2874 5352 7106 5897 195 3924 134 9521 2210 8792
RegenAcre Shelterwood 2-step with Loftis cut 9440 7128 15258 19101 12175 4532 5888 6074 1013 5221 8656 17949 12464 11149 3181 12788 6524
RegenAcre shelterwood with conversion 2 period 1089 432 564 1089 432
RegenAcre Shelterwood with conversion 5 period 560 2019 1664 8 474 387 495 3306 561 474
OthrSheltAcr Loftis Shelterwood 4024 9521 6898 5352 16627 2874 11249 7301 3924 6031 9716 6134 134 18313 5562 5897 8831 7242 6968
OthrSheltAcr shelterwood with conversion 2 period 1089 432 564 1089 432 22 533
OthrHarvAcre Group Selection 3590 4223 4969 5844 6877 8087 9518 8087 9518 8087 9518 10043 10314 10043 10314 10043 10314 10043 6724 5820
OldSerlOpen Burn1 7418 93711 126513 166454 205602 232282 259995 261211 262645 237854 238825 238833 238833 238833 238833 238833 238833 238833 238833
OldSerlOpen M2 Dstb2 84 380 971 2088 4212 5108 7161 8250 10698 11312 9839 8708 8733 8850 9004 9144 7845 6054 6500
OldSerlOpen M2 Min2 151 417 501 501 501 507 643 643 731 580 314 241 386 386 597 643 669 709 743
OldSerlOpen Thin and Burn 7500 13398 15836 16075 17771 19787 20028 20175 20177 20208 20357 21399 21546 21546 21546 21546 21546 21546 21546
OldSerlClose Burn1 69051 87675 30912 43641 67727 74568 58337 33442 33645 34358 62152 63343 63343 63343 63343 63343 63343 63343 63343 63343
OldSerlClose Burning for Young Forest creation 8903 12542 15406 18794 24801 26807 28416 26421 26546 27197 29781 29786 29786 29786 29786 29786 29786 29786 29786 29786
OldSerlClose Clearcut with high retention 590 1119 559
OldSerlClose Clearcut with regular retention 854 2201
OldSerlClose Loftis Shelterwood 1219 1803 6508 7200 8328 1458 852 394 388 471 102 34 296
OldSerlClose M2 Dstb2 14 35 49 72 126 135 159 169
OldSerlClose Minimum Level 40164 57445 75169 110128 162760 234299 297116 321185 325647 328942 331652 333686 335309 335767 336150 336150 336150 336150 336150 336150
OldSerlClose Natural Disturbance 11027 15765 22251 25751 24178 22631 22141 22217 21519 20916 20636 19703 18712 17453 15374 16369 15359 14682 12953 10048
OldSerlClose Sanitation Thinning 177 2593 5309 6677 6677 6677 6677 6677 6677 6677 6677
OldSerlClose Shelterwood 2-step with Loftis cut 878 183
MixedAge Group Selection 3590 7813 9192 10813 12721 14964 17605 17605 17605 17605 17605 19561 20357 20357 20357 20357
MidAgeOpen Burn1 3596 6059 2479 1998 941 10 8
MidAgeOpen M2 Dstb2 439 1016 510 340 70 673 723 858 2650 2372 1147 1275 1695 3398 2447 1342 1299 1729
MidAgeOpen M2 Min2 17 17 21 21 10 155 145 217 399 209 103 162 154 305 223 104 112 172
MidAgeOpen Thin and Burn 239 535 1518 1222 178
MidAgeClosed Burn1 37205 12661 6530 5321 4500 3045 1191
MidAgeClosed Burning for Young Forest creation 3914 2959 1751 898 650 442 5
MidAgeClosed Clearcut with high retention 22920 18601 19079 18493 18787 18630 21599 21008 20369 21498 21665 23037 20436 19766 25223 26245 22603 18784 19772 23909
MidAgeClosed Clearcut with regular retention 35151 34865 36724 55089 67578 77123 69739 63834 61497 57664 47133 43468 54990 63356 73114 69066 68020 69417 61047 52509
MidAgeClosed Loftis Shelterwood 18066 17894 18273 16002 13211 8959 6019 5284 13549 16442 21804 28036 25011 30750 20078 21828 15791 19727 21088 15910
MidAgeClosed M2 Dstb2 1482 3507 3725 5051 8123 4523 3613 2837 4619 7339 3794 3023 2679 4193 7543 4466
MidAgeClosed Minimum Level 151370 92533 34763 13195 9665 7044 4498 2433 596 383
MidAgeClosed Natural Disturbance 12512 16139 15788 10187 5476 909 632 1979 1979 1979 1424
MidAgeClosed Sanitation Thinning 6677 6677 6677 6677 6677 6500 4084 1368
MidAgeClosed Shelterwood 2-step with Loftis cut 38180 22435 20943 21075 26446 30028 41299 57367 66200 71019 70772 72140 55808 32932 34772 40046 44413 48985 56625 69655
MidAgeClosed shelterwood with conversion 2 period 656 564 338 147 119 1089 1521 1521 2085 2085 996 564 564 1089
MidAgeClosed Shelterwood with conversion 5 period 1972 884 972 2992 4654 4749 4362 4347 3307 2146 861 1356 1356 3543 4188 4362 3867 4341 4720 1917
MidAgeClosed Thin and Burn 867 1670 1518 1222
LateSerlOpen Burn1 44165 91638 73148 33688 11245 5970 6350 5142 3708 979 8
LateSerlOpen M2 Dstb2 204 546 1387 2142 4101 3883 2750 1895 948 1739 2590 4112 3842 4197 3854 3160 4715 4350 4756
LateSerlOpen M2 Min2 110 84 23 23 163 223 87 98 155 155 372 544 426 554 371 309 467 377 409
LateSerlOpen Thin and Burn 7500 7503 6391 3953 3953 2553 1581 1518 1371 1369 1338 1189 147
LateSerlClos Burn1 195866 146661 73326 51074 27809 6775 4386 2381 2178 1465 1191
LateSerlClos Burning for Young Forest creation 16541 14285 12629 10094 4335 2537 1365 790 665 14 5
LateSerlClos Clearcut with high retention 2246 4100 3998 2946 2691 3585 2867 2236 309 309
LateSerlClos Clearcut with regular retention 29532 14694 3982 1491 564 3501 1215 4060 30 560 560 200 10 30 560
LateSerlClos Loftis Shelterwood 13208 13808 10222 7777 9440 11175 15737 11578 5738 5655 127 841 1346 1444 7481 3978 1771 1052
LateSerlClos M2 Dstb2 772 448 167 128 208 161 110 97 80 126 113 126
LateSerlClos Minimum Level 142322 185167 225619 212422 163604 94758 34497 12514 9833 6757 4430 2396 838 383
LateSerlClos Natural Disturbance 21350 16672 9932 7221 6102 7260 6484 4812 2797 909 632 1979 1979 1979 1424
LateSerlClos Sanitation Thinning 177 2593 5309 6677 6500 4084 1368
LateSerlClos Shelterwood 2-step with Loftis cut 41068 47802 42915 31927 16556 8786 6752 4033 293 5221 3248 10924 15851 12176 6431 9402 4506 1491 1664
LateSerlClos shelterwood with conversion 2 period 1429 1521 1747 1938 1966 996 564 564 1089 1521 1521 996 564 564 564
LateSerlClos Shelterwood with conversion 5 period 1120 561 474 387 15 560 2195 1680 561 2195
LateSerlClos Thin and Burn 11957 4695



Gaps Clearcut with high retention 114 102 94 83 86 90 106 100 89 90 89 90 80 89 97 115 104 87 79 81
Gaps Clearcut with regular retention 376 283 174 306 387 481 429 417 390 340 262 193 285 365 440 421 421 432 357 285
Gaps Group Selection 114 98 74 66 57 46 32 16 16 16 16 16 4
Gaps Loftis Shelterwood 209 212 221 198 198 132 138 105 125 142 139 185 162 198 132 141 141 148 145 109
Gaps Minimum Level 1810 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813
Gaps Sanitation Thinning 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37
Gaps Shelterwood 2-step with Loftis cut 511 455 413 312 243 210 285 382 422 443 477 478 428 312 262 241 337 349 387 407
Gaps shelterwood with conversion 2 period 11 11 11 11 11 3 2 2 8 9 9 11 11 11 11 11 3 2 2 10
Gaps Shelterwood with conversion 5 period 14 5 2 15 24 27 26 25 22 23 10 8 5 19 23 25 22 23 24 20
Gaps Thin and Burn 100 105 106 106 106 106 106 106 106 106 106 106 106 106 106 106 106 106 106 106
Disturbance M2 Dstb2 199 1873 745 2626 6912 1495 2391 1639 3636 5838 1217 2433 1229 3520 4643
Disturbance Natural Disturbance 2499 3629 2927 5676 9646 1849 2289 1277 3817 2399 741 1488 1096 1898 4213 637 1638 1146 2706 4520
Burning Burn1 382842 402838 405311 410042 379120 400350 400350 400350 379873 379298 379298 379298 379298 379298 379298 379298 379298 379298 379298 379298
Burning Burning for Young Forest creation 39648 39648 39648 39648 42138 42138 42138 42138 42138 42138 42138 42138 42138 42138 42138 42138 42138 42138 42138 42138
Burning Thin and Burn 7500 7503 5025 296 8722 7503 4695 330 7974 8547 4695 330 474 1044 330 474 1044
AllHarvAcre Clearcut with high retention 3903 2822 2888 6304 2697 2362 3904 3878 5335 2776 3747 4074 5231 2376 2925 1944 5331 5388 2712 3917
AllHarvAcre Clearcut with regular retention 24911 14818 16345 4508 3375 3666 14325 6034 10484 18188 16005 16913 6425 5676 7282 10146 6912 5865 18546 14890
AllHarvAcre Group Selection 3590 4223 4969 5844 6877 8087 9518 8087 9518 8087 9518 10043 10314 10043 10314 10043 10314 10043 6724 5820
AllHarvAcre Loftis Shelterwood 4024 9521 6898 5352 20651 2874 20770 10175 9276 13137 9716 12031 329 22237 5696 15418 11041 7242 15760
AllHarvAcre Sanitation Thinning 2501 2500 1676 2501 5001 4176 1676 2501 5001 4176 1676 2501 5001 4176 1676
AllHarvAcre Shelterwood 2-step with Loftis cut 9440 7328 15267 19155 12175 4532 5888 6074 1013 5221 8656 17949 12464 11149 3181 12788 6524
AllHarvAcre shelterwood with conversion 2 period 1089 432 1089 996 564 1089 432 1089 432 22 533
AllHarvAcre Shelterwood with conversion 5 period 2020 1662 569 560 2019 2138 395 495 2187 1593 948 495 474 3693 1056 8 1577
AllHarvAcre Thin and Burn 7500 7503 5025 296 8722 7503 4695 330 7974 8547 4695 330 474 1044 330 474 1044



output ForType GA Total Of amount 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
AllHarvAcre 01WP BK 1865 57 196 362 216 8 122 196 362 197 8 141
AllHarvAcre 01WP BM 3453 312 149 36 112 238 359 125 459 149 36 112 238 359 125 459 149 36
AllHarvAcre 01WP EE 15053 1571 207 293 336 595 1497 1318 2246 207 91 223 336 665 1395 1318 2325 207 223
AllHarvAcre 01WP FL 5077 188 21 10 509 780 713 396 21 10 509 780 713 396 21 10
AllHarvAcre 01WP GB 2166 42 28 84 140 411 188 155 28 84 140 411 188 155 28 84
AllHarvAcre 01WP HD 10567 1462 145 331 443 1094 686 1769 24 145 331 443 1084 686 1779 145
AllHarvAcre 01WP HI 6393 412 73 451 222 506 1219 529 51 451 211 402 1252 563 51
AllHarvAcre 01WP NG 723 89 217 52 7 89 217 52
AllHarvAcre 01WP NM 6323 234 39 175 845 1232 224 559 39 175 837 1222 232 471 39
AllHarvAcre 01WP NS 144 48 48 48
AllHarvAcre 01WP PL 954 4 11 207 151 69 33 4 11 207 151 69 33 4
AllHarvAcre 01WP UM 5650 131 77 128 194 1608 502 220 77 128 194 1587 502 225 77
Burning 01WP BK 1337 9 9 29 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86
Burning 01WP BM 10657 38 74 330 681 681 681 681 681 681 681 681 681 681 681 681 681 681 681
Burning 01WP EE 29558 7 231 1345 1865 1865 1865 1865 1865 1865 1865 1865 1865 1865 1865 1865 1865 1865 1865
Burning 01WP FL 9015 8 59 218 582 582 582 582 582 582 582 582 582 582 582 582 582 582 582
Burning 01WP GB 2591 1 10 120 164 164 164 164 164 164 164 164 164 164 164 164 164 164 164
Burning 01WP HD 43595 35 39 1536 2799 2799 2799 2799 2799 2799 2799 2799 2799 2799 2799 2799 2799 2799 2799
Burning 01WP HI 10343 74 85 494 646 646 646 646 646 646 646 646 646 646 646 646 646 646 646
Burning 01WP NG 718 3 40 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45
Burning 01WP NM 8727 67 99 176 559 559 559 559 559 559 559 559 559 559 559 559 559 559 559
Burning 01WP NS 440 8 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Burning 01WP PL 2788 9 9 40 182 182 182 182 182 182 182 182 182 182 182 182 182 182 182
Burning 01WP UM 11350 39 94 432 719 719 719 719 719 719 719 719 719 719 719 719 719 719 719
Disturbance 01WP BK 193 23 132 10 5 10 1 2 10
Disturbance 01WP BM 395 47 17 80 42 5 49 58 20 8 3 66
Disturbance 01WP EE 1247 52 2 35 46 452 5 4 3 12 232 40 94 15 255
Disturbance 01WP FL 106 28 27 23 2 22 2 2
Disturbance 01WP Forest 4276 465 770 105 285 199 376 627 95 234 122 366 632
Disturbance 01WP HD 2115 37 108 53 454 157 24 158 90 20 50 25 6 8 425 66 100 246 88
Disturbance 01WP HI 109 75 5 6 20 3
Disturbance 01WP NG 4 2 2
Disturbance 01WP NM 700 33 14 201 76 10 32 83 214 17 20
Disturbance 01WP PL 304 118 39 12 117 4 5 7 2
Disturbance 01WP UM 347 20 5 49 60 75 64 72 2
Gaps 01WP BK 56 4 4 4 4 3 1 0 1 3 4 4 4 3 1 0 1 3 4 4 4
Gaps 01WP BM 67 4 4 4 5 5 4 2 1 1 3 4 5 5 4 2 1 1 3 4 5
Gaps 01WP EE 383 22 22 22 27 26 23 17 13 7 13 19 27 26 23 17 13 7 13 19 27
Gaps 01WP FL 140 10 10 10 10 10 8 4 1 2 6 9 10 10 8 4 1 2 6 9 10
Gaps 01WP GB 42 3 3 3 3 3 3 1 0 0 2 3 3 3 3 1 0 0 2 3 3
Gaps 01WP HD 270 13 13 14 20 18 16 12 11 5 10 13 20 18 16 12 11 5 10 13 20
Gaps 01WP HI 179 12 12 12 13 10 9 7 4 4 6 12 13 10 9 7 4 4 6 12 13
Gaps 01WP NG 14 1 1 1 1 1 1 0 0 0 1 1 1 1 1 0 0 0 1 1 1
Gaps 01WP NM 193 13 13 13 14 13 9 3 3 5 11 12 14 13 9 3 3 5 11 12 14
Gaps 01WP NS 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 01WP PL 28 2 2 2 2 2 1 0 0 1 2 2 2 2 1 0 0 1 2 2 2
Gaps 01WP UM 154 11 11 11 11 11 10 2 0 1 9 11 11 11 10 2 0 1 9 11 11
LateSerlClos 01WP BK 657 26 58 60 55 127 124 99 90 16 2
LateSerlClos 01WP BM 3530 356 435 518 495 409 351 396 290 146 76 30 8 8 8 4
LateSerlClos 01WP EE 10727 1416 1644 1231 1288 908 1559 1647 531 114 85 48 55 55 54 46 23 23
LateSerlClos 01WP FL 3095 132 162 110 70 191 575 767 523 334 177 54
LateSerlClos 01WP Forest 302 98 42 4 63 12 11 13 11 9 14 12 13
LateSerlClos 01WP GB 869 3 36 41 118 221 147 124 91 15 23 34 8 8
LateSerlClos 01WP HD 13313 3018 2986 2392 1804 743 730 687 342 176 134 93 73 73 31 31
LateSerlClos 01WP HI 2944 26 98 225 255 493 518 514 279 176 121 99 70 70
LateSerlClos 01WP NG 159 2 2 12 12 42 42 15 8 5 5 7 7
LateSerlClos 01WP NM 4995 127 255 302 377 781 705 969 837 270 139 27 5 5 98 98
LateSerlClos 01WP NS 108 27 27 27 27
LateSerlClos 01WP PL 1284 2 158 298 290 297 127 61 26 10 15
LateSerlClos 01WP UM 2757 178 185 242 298 229 129 409 303 236 225 213 21 21 19 17 16 16
LateSerlOpen 01WP BK 35 20 12 3
LateSerlOpen 01WP BM 150 50 50 50
LateSerlOpen 01WP EE 912 416 364 132
LateSerlOpen 01WP FL 147 67 55 25
LateSerlOpen 01WP Forest 6587 37 225 303 717 608 339 49 90 176 245 511 463 507 429 330 539 486 533
LateSerlOpen 01WP GB 210 73 73 64
LateSerlOpen 01WP HD 538 241 186 111
LateSerlOpen 01WP HI 447 343 52 52
LateSerlOpen 01WP NG 108 37 37 34
LateSerlOpen 01WP NM 27 17 5 5
LateSerlOpen 01WP PL 45 15 15 15
LateSerlOpen 01WP UM 908 306 301 301
MidAgeClosed 01WP BK 12732 1080 961 912 958 667 274 83 259 558 774 782 904 708 346 149 337 558 755 763 904
MidAgeClosed 01WP BM 21357 1705 1596 1439 1632 1566 1197 703 666 543 753 874 1293 1330 1092 769 756 535 745 870 1293
MidAgeClosed 01WP EE 89001 6107 5809 5863 6803 6215 4496 3152 2846 1577 2866 4085 6062 5933 5359 4187 3205 1545 2733 4028 6130
MidAgeClosed 01WP FL 34964 2682 2669 2698 2870 2738 1808 828 277 540 1299 2012 2398 2419 1910 1140 427 540 1299 2012 2398
MidAgeClosed 01WP Forest 7498 98 322 440 752 1002 522 418 266 461 785 357 283 225 419 785 363
MidAgeClosed 01WP GB 14066 1080 1019 1067 948 870 771 462 207 260 635 823 894 922 782 455 267 252 635 823 894
MidAgeClosed 01WP HD 62089 4079 3849 3832 4882 4373 3673 2560 2196 1016 2068 2730 4323 3992 3573 2634 2279 943 2027 2713 4347
MidAgeClosed 01WP HI 43358 3300 3231 3120 3407 2670 2323 1867 952 746 1252 2471 2949 2498 2287 1936 1135 783 1185 2367 2879
MidAgeClosed 01WP NG 5337 414 412 412 402 402 281 64 89 306 358 365 365 276 59 7 96 313 358 358
MidAgeClosed 01WP NM 45763 3869 3720 3754 3790 3051 2085 585 536 1064 2291 2515 3035 2860 2023 840 783 1149 2371 2505 2937
MidAgeClosed 01WP NS 582 27 27 48 48 48 48 48 48 48 48 48 48 48
MidAgeClosed 01WP PL 7800 961 889 686 519 493 272 82 15 222 373 442 471 460 253 106 48 222 373 442 471
MidAgeClosed 01WP UM 41599 3354 3284 3233 3214 3102 2912 982 387 420 1949 2449 2652 2601 2407 820 446 415 1925 2411 2636
MidAgeOpen 01WP Forest 2611 66 173 54 18 96 318 291 100 138 197 401 289 132 143 195
OldSerlClose 01WP BK 1330 10 26 58 58 59 68 78 100 100 99 98 97 97 97 97 97 91
OldSerlClose 01WP BM 10850 33 41 107 183 320 452 562 438 455 505 811 803 780 780 772 771 769 769 769 730
OldSerlClose 01WP EE 35075 127 258 746 970 1543 1832 1888 1256 1290 1320 2472 2506 2506 2370 2365 2411 2387 2332 2323 2173
OldSerlClose 01WP FL 7077 46 48 83 118 150 171 164 78 117 273 554 595 586 585 585 585 585 585 585 584
OldSerlClose 01WP Forest 77 1 3 4 7 13 14 17 18



OldSerlClose 01WP GB 1859 3 36 41 31 39 39 138 164 164 172 172 172 172 172 172 172
OldSerlClose 01WP HD 57222 555 792 1586 2139 3116 3309 3413 2184 2171 2225 3728 3769 3765 3800 3548 3540 3481 3481 3336 3284
OldSerlClose 01WP HI 6969 22 26 96 120 91 89 130 553 650 649 649 649 649 649 649 649 649
OldSerlClose 01WP NG 458 1 0 2 2 5 42 46 45 45 45 45 45 45 45 45
OldSerlClose 01WP NM 7528 1 85 127 198 205 237 500 477 570 573 565 570 570 570 570 570 570 570
OldSerlClose 01WP NS 321 27 8 8 8 27 27 27 27 27 27 27 27 27 27
OldSerlClose 01WP PL 2442 2 146 143 143 154 178 189 186 186 186 186 186 186 186 185
OldSerlClose 01WP UM 8755 59 59 59 91 160 225 231 168 171 184 536 745 745 747 749 766 765 765 765 765
OldSerlOpen 01WP BK 25 8 17
OldSerlOpen 01WP BM 618 206 206 206
OldSerlOpen 01WP EE 2430 698 750 982
OldSerlOpen 01WP FL 330 92 104 134
OldSerlOpen 01WP Forest 14646 8 19 188 215 395 819 1148 1051 1168 1190 1274 1367 1350 1316 1061 664 683 730
OldSerlOpen 01WP GB 120 37 37 46
OldSerlOpen 01WP HD 3953 1256 1311 1386
OldSerlOpen 01WP HI 780 66 357 357
OldSerlOpen 01WP NG 3 3
OldSerlOpen 01WP NM 204 60 72 72
OldSerlOpen 01WP NS 57 19 19 19
OldSerlOpen 01WP PL 48 16 16 16
OldSerlOpen 01WP UM 106 32 37 37
RegenAcre 01WP BK 1865 57 196 362 216 8 122 196 362 197 8 141
RegenAcre 01WP BM 3453 312 149 36 112 238 359 125 459 149 36 112 238 359 125 459 149 36
RegenAcre 01WP EE 15053 1571 207 293 336 595 1497 1318 2246 207 91 223 336 665 1395 1318 2325 207 223
RegenAcre 01WP FL 5077 188 21 10 509 780 713 396 21 10 509 780 713 396 21 10
RegenAcre 01WP GB 2166 42 28 84 140 411 188 155 28 84 140 411 188 155 28 84
RegenAcre 01WP HD 10567 1462 145 331 443 1094 686 1769 24 145 331 443 1084 686 1779 145
RegenAcre 01WP HI 6393 412 73 451 222 506 1219 529 51 451 211 402 1252 563 51
RegenAcre 01WP NG 723 89 217 52 7 89 217 52
RegenAcre 01WP NM 6323 234 39 175 845 1232 224 559 39 175 837 1222 232 471 39
RegenAcre 01WP NS 144 48 48 48
RegenAcre 01WP PL 954 4 11 207 151 69 33 4 11 207 151 69 33 4
RegenAcre 01WP UM 5650 131 77 128 194 1608 502 220 77 128 194 1587 502 225 77
Volume 01WP BK 7843 242 825 1520 892 31 504 842 1550 830 31 576
Volume 01WP BM 14566 1318 633 142 462 997 1503 521 1939 636 145 468 1017 1532 530 1942 636 145
Volume 01WP EE 62989 6588 870 1212 1410 2497 6226 5349 9447 888 353 954 1437 2816 5924 5397 9779 888 954
Volume 01WP FL 21302 802 88 44 2138 3260 2942 1637 90 44 2180 3319 2984 1640 90 44
Volume 01WP GB 9072 177 118 351 573 1705 790 642 119 358 582 1732 806 642 119 358
Volume 01WP HD 44794 6217 611 1390 1857 4585 2859 7521 94 623 1417 1893 4630 2910 7564 623
Volume 01WP HI 27047 1761 298 1900 925 2107 5120 2240 218 1930 893 1722 5348 2367 218
Volume 01WP NG 3039 373 904 217 26 379 918 222
Volume 01WP NM 26682 1003 166 735 3541 5164 936 2306 169 749 3576 5224 984 1960 169
Volume 01WP NS 612 204 204 204
Volume 01WP PL 4006 17 44 867 633 285 131 17 45 884 645 290 131 17
Volume 01WP UM 23928 558 329 526 807 6761 2110 928 330 532 821 6795 2152 949 330
Young Mgmt 01WP BK 5607 63 63 57 196 558 774 586 346 130 122 196 558 755 567 346 149 141
Young Mgmt 01WP BM 10349 361 474 461 185 148 386 709 722 943 733 608 185 148 386 709 722 943 733 608 185
Young Mgmt 01WP EE 45198 1956 1878 1778 500 629 1224 2428 3410 5061 3771 2544 521 650 1224 2396 3378 5038 3850 2532 430
Young Mgmt 01WP FL 15298 246 238 209 31 10 519 1289 2002 1889 1130 417 31 10 519 1289 2002 1889 1130 417 31
Young Mgmt 01WP GB 6436 95 123 70 112 84 224 551 739 754 371 183 112 84 224 551 739 754 371 183 112
Young Mgmt 01WP HD 31865 1689 1689 1462 145 476 919 1868 2223 3549 2455 1793 169 500 919 1858 2213 3549 2465 1779 145
Young Mgmt 01WP HI 19109 428 428 412 73 524 746 1179 1947 2254 1748 529 51 502 713 1064 1865 2217 1815 563 51
Young Mgmt 01WP NG 2169 89 306 358 276 59 7 89 306 358 269 52
Young Mgmt 01WP NM 19067 322 322 234 39 214 1059 2252 2301 2015 783 559 39 214 1051 2234 2291 1925 703 471 39
Young Mgmt 01WP NS 432 48 48 48 48 48 48 48 48 48
Young Mgmt 01WP PL 2854 4 15 222 369 427 253 102 33 4 15 222 369 427 253 102 33 4
Young Mgmt 01WP UM 17001 163 227 208 77 128 322 1930 2304 2330 799 297 77 128 322 1909 2283 2314 804 302 77
Young Patch 01WP BK 115 14 78 6 3 6 1 1 6
Young Patch 01WP BM 237 29 12 47 25 3 29 34 12 5 2 39
Young Patch 01WP EE 757 31 1 24 46 266 3 2 2 7 137 24 55 9 150
Young Patch 01WP FL 63 17 16 14 1 13 1 1
Young Patch 01WP Forest 16946 98 322 440 654 1052 1039 955 724 1176 1182 1266 1073 673 1092 1176 1235 1027 667 1095
Young Patch 01WP HD 1264 22 64 32 281 93 14 93 53 12 30 15 4 5 251 39 59 145 52
Young Patch 01WP HI 65 44 3 4 12 2
Young Patch 01WP NG 2 1 1
Young Patch 01WP NM 413 20 8 118 45 6 19 49 126 10 12
Young Patch 01WP PL 179 70 23 7 69 2 3 4 1
Young Patch 01WP UM 214 12 3 30 43 44 38 43 1
Disturbance 02SF BK 485 37 3 5 7 3 249 90 56 35
Disturbance 02SF BM 289 19 227 12 10 21
Disturbance 02SF EE 35 22 13
Disturbance 02SF FL 27 27
Disturbance 02SF Forest 1238 204 38 225 56 191 48 130 51 120 56 119
Disturbance 02SF GB 88 39 8 0 24 17
Disturbance 02SF HD 120 55 34 29 2
Disturbance 02SF NM 25 25
Disturbance 02SF NS 323 23 33 154 18 95
Disturbance 02SF PL 212 14 24 68 34 19 47 6
Disturbance 02SF UM 136 109 17 3 7
Gaps 02SF BK 120 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Gaps 02SF BM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 02SF GB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 02SF HD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 02SF NM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 02SF NS 60 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Gaps 02SF PL 40 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Gaps 02SF UM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LateSerlClos 02SF BK 8832 3104 2649 1531 1474 74
LateSerlClos 02SF BM 2568 680 680 620 415 140 33
LateSerlClos 02SF EE 105 35 35 22 13
LateSerlClos 02SF Forest 118 14 14 68 4 3 3 2 2 2 2 2 2
LateSerlClos 02SF GB 797 276 201 177 143



LateSerlClos 02SF HD 1086 251 251 286 264 33 1
LateSerlClos 02SF NM 1207 296 307 307 274 12 11
LateSerlClos 02SF NS 13419 2987 3892 3555 1142 936 906 1
LateSerlClos 02SF PL 7631 2501 2610 2111 190 150 35 34
LateSerlClos 02SF UM 660 219 219 212 2 2 2 2 2
LateSerlOpen 02SF Forest 2033 30 140 154 184 58 62 82 82 158 142 135 128 128 136 135 139 140
MidAgeClosed 02SF BK 56 56
MidAgeClosed 02SF BM 524 266 258
MidAgeClosed 02SF EE 105 35 35 35
MidAgeClosed 02SF Forest 3318 167 216 244 192 307 316 244 214 226 150 192 142 195 143 194 176
MidAgeClosed 02SF HD 92 57 35
MidAgeClosed 02SF NM 11 11
MidAgeClosed 02SF NS 1179 1014 89 76
MidAgeClosed 02SF PL 231 157 40 34
MidAgeClosed 02SF UM 8 2 2 2 2
MidAgeOpen 02SF Forest 568 30 19 82 20 15 29 64 31 71 33 69 35 70
OldSerlClose 02SF BK 136077 4219 4713 5830 5884 7282 7352 7349 7347 7200 7200 7200 7200 7200 7200 7200 7200 7147 7147 7114 7093
OldSerlClose 02SF BM 11502 12 12 196 303 573 680 713 713 713 713 707 703 690 682 682 682 682 682 682 682
OldSerlClose 02SF EE 31 13 13 5 0 0 0 0 0 0 0 0 0 0
OldSerlClose 02SF FL 146 27 27 27 27 27 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OldSerlClose 02SF Forest 34 2 2 4 4 5 5 6 6
OldSerlClose 02SF GB 4674 24 78 99 133 276 276 276 276 276 276 276 276 276 276 276 276 262 262 252 252
OldSerlClose 02SF HD 4355 29 29 29 31 248 280 281 264 264 264 264 264 264 264 264 264 263 263 263 263
OldSerlClose 02SF NM 4957 25 10 0 33 295 296 307 307 307 307 307 307 307 307 307 307 307 307 307 307
OldSerlClose 02SF NS 63785 105 96 433 2922 3037 3006 3900 3894 3894 3894 3894 3894 3894 3894 3838 3838 3838 3838 3838 3838
OldSerlClose 02SF PL 43669 24 24 509 2454 2454 2542 2543 2577 2577 2577 2577 2577 2557 2543 2532 2532 2532 2532 2505 2501
OldSerlClose 02SF UM 16932 709 665 672 884 884 884 884 874 872 872 872 872 874 874 874 874 874 874 874 870
OldSerlOpen 02SF Forest 4473 83 98 108 115 173 322 387 283 220 225 229 296 338 370 235 209 222 274 286
Young Mgmt 02SF UM 4 2 2
Young Patch 02SF BK 287 22 2 3 4 2 147 53 33 21
Young Patch 02SF BM 171 11 134 7 6 13
Young Patch 02SF EE 21 13 8
Young Patch 02SF FL 16 16
Young Patch 02SF Forest 5592 167 216 364 227 307 311 291 191 330 340 350 314 346 284 349 274 346 272 313
Young Patch 02SF GB 52 23 5 0 14 10
Young Patch 02SF HD 70 32 20 17 1
Young Patch 02SF NM 15 15
Young Patch 02SF NS 192 14 20 91 11 56
Young Patch 02SF PL 124 8 14 40 20 11 27 4
Young Patch 02SF UM 80 64 10 2 4
AllHarvAcre 03SLP FL 1102 142 338 142 338 142
AllHarvAcre 03SLP HI 1873 449 165 98 419 30 165 98 419 30
AllHarvAcre 03SLP NG 27 9 9 9
AllHarvAcre 03SLP NM 114 57 57
Burning 03SLP BM 1780 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89
Burning 03SLP EE 13140 657 657 657 657 657 657 657 657 657 657 657 657 657 657 657 657 657 657 657 657
Burning 03SLP FL 23600 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180 1180
Burning 03SLP HD 1280 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64
Burning 03SLP HI 254840 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742 12742
Burning 03SLP NG 2780 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139
Burning 03SLP NM 2200 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110
Burning 03SLP PL 5240 262 262 262 262 262 262 262 262 262 262 262 262 262 262 262 262 262 262 262 262
Burning 03SLP UM 10820 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541 541
Disturbance 03SLP BM 17 2 15
Disturbance 03SLP EE 483 42 27 5 87 106 9 7 66 65 17 52
Disturbance 03SLP FL 461 10 5 19 254 5 72 42 54
Disturbance 03SLP Forest 3344 168 43 605 129 213 186 370 508 91 163 110 270 488
Disturbance 03SLP GB 1 1
Disturbance 03SLP HI 2611 122 249 172 369 823 15 109 16 52 75 20 52 79 2 91 176 189
Disturbance 03SLP NG 32 19 13
Disturbance 03SLP NM 131 19 96 1 15
Disturbance 03SLP PL 2 2
Disturbance 03SLP UM 441 5 91 19 152 173 1
Gaps 03SLP FL 39 2 2 1 1 3 3 3 2 2 2 1 1 1 3 3 2 2 2 3
Gaps 03SLP HI 36 1 1 0 2 2 3 3 3 1 1 1 2 2 2 3 3 1 1 1 3
Gaps 03SLP NG 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 03SLP NM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LateSerlClos 03SLP BM 114 50 41 15 2 2 2 2
LateSerlClos 03SLP EE 958 47 25 104 104 146 123 175 112 70 52
LateSerlClos 03SLP FL 3907 676 654 180 129 82 352 435 427 200 96 338 338
LateSerlClos 03SLP Forest 447 97 99 43 6 95 56 9 8 5 10 9 10
LateSerlClos 03SLP GB 4 1 1 1 1
LateSerlClos 03SLP HD 96 32 32 32
LateSerlClos 03SLP HI 7578 2163 686 506 720 776 856 468 390 380 216 222 30 165
LateSerlClos 03SLP NG 258 51 22 57 38 38 13 13 13 13
LateSerlClos 03SLP NM 778 70 69 12 19 19 131 120 112 112 57 57
LateSerlClos 03SLP PL 12 3 4 4 1 0 0
LateSerlClos 03SLP UM 1673 324 175 175 62 204 302 205 162 63 1
LateSerlOpen 03SLP EE 45 15 15 15
LateSerlOpen 03SLP FL 377 94 94 21 56 56 56
LateSerlOpen 03SLP Forest 6538 104 248 765 783 758 575 67 111 258 378 324 402 327 252 410 372 404
LateSerlOpen 03SLP HI 9941 644 132 3055 3055 3055
LateSerlOpen 03SLP NM 2 1 1
LateSerlOpen 03SLP PL 348 37 116 116 79
LateSerlOpen 03SLP UM 98 38 21 13 13 13
MidAgeClosed 03SLP BM 8 2 2 2 2
MidAgeClosed 03SLP EE 1197 210 329 263 210 133 52
MidAgeClosed 03SLP FL 6966 288 365 455 593 511 576 480 480 338 338 142 142 142 480 480 338 338 338 142
MidAgeClosed 03SLP Forest 6238 97 265 276 479 840 530 454 396 406 613 302 207 183 318 602 270
MidAgeClosed 03SLP GB 4 1 1 1 1
MidAgeClosed 03SLP HD 96 32 32 32
MidAgeClosed 03SLP HI 19303 4295 2458 2337 2074 1323 928 769 614 165 165 98 517 547 547 712 614 195 165 263 517



MidAgeClosed 03SLP NG 227 38 38 13 22 22 22 9 9 9 9 9 9 9 9
MidAgeClosed 03SLP NM 1075 19 131 131 112 112 57 57 57 57 57 57 57 57 57 57
MidAgeClosed 03SLP PL 128 122 5 1 0
MidAgeClosed 03SLP UM 1386 222 358 357 295 153 1
MidAgeOpen 03SLP EE 30 15 15
MidAgeOpen 03SLP FL 168 56 56 56
MidAgeOpen 03SLP Forest 2242 66 180 150 188 67 67 17 215 120 46 107 133 303 221 101 109 152
MidAgeOpen 03SLP HI 6110 3055 3055
MidAgeOpen 03SLP PL 195 116 79
MidAgeOpen 03SLP UM 26 13 13
OldSerlClose 03SLP BM 769 9 3 29 44 44 44 44 44 46 46 46 45 44 44 44 44 44 35 35 35
OldSerlClose 03SLP EE 8305 310 310 335 335 335 439 439 439 439 452 500 496 493 493 454 454 416 406 406 354
OldSerlClose 03SLP FL 7875 47 63 199 250 379 379 379 379 456 458 551 549 549 507 478 478 478 478 436 382
OldSerlClose 03SLP Forest 63 1 3 4 6 11 11 13 14
OldSerlClose 03SLP GB 2 1 1 0 0 0 0 0 0 0 0 0 0
OldSerlClose 03SLP HD 448 32 32 32 32 32 32 32 32 32 32 32 32 32 32
OldSerlClose 03SLP HI 27448 989 346 538 806 867 1009 1485 1567 1570 1639 1756 1774 1753 1753 1706 1705 1651 1651 1536 1347
OldSerlClose 03SLP NG 1053 3 6 25 25 63 63 63 63 63 76 76 76 76 76 65 65 65 52 52
OldSerlClose 03SLP NM 361 40 12 12 12 12 12 12 67 29 28 28 19 13 13 13 13 13 13
OldSerlClose 03SLP PL 240 10 9 9 9 9 12 13 13 13 13 13 13 13 13 13 13 13 13 13 13
OldSerlClose 03SLP UM 3918 12 12 12 187 187 187 249 281 282 283 284 284 284 284 182 182 182 182 181 181
OldSerlOpen 03SLP BM 285 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
OldSerlOpen 03SLP EE 628 22 22 22 22 22 37 37 37 37 37 37 37 37 37 37 37 37 37 37
OldSerlOpen 03SLP FL 3483 62 62 135 156 156 156 212 212 212 212 212 212 212 212 212 212 212 212 212
OldSerlOpen 03SLP Forest 13463 27 112 351 1109 1181 1191 1255 1322 1401 1479 1571 1327 552 585
OldSerlOpen 03SLP HI 82274 1476 1988 2120 2120 2120 5175 5175 5175 5175 5175 5175 5175 5175 5175 5175 5175 5175 5175 5175
OldSerlOpen 03SLP NG 494 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
OldSerlOpen 03SLP NM 777 40 40 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41
OldSerlOpen 03SLP PL 1680 1 1 1 1 38 117 117 117 117 117 117 117 117 117 117 117 117 117 117
OldSerlOpen 03SLP UM 2954 111 128 149 149 149 162 162 162 162 162 162 162 162 162 162 162 162 162 162
RegenAcre 03SLP FL 1102 142 338 142 338 142
RegenAcre 03SLP HI 1873 449 165 98 419 30 165 98 419 30
RegenAcre 03SLP NG 27 9 9 9
RegenAcre 03SLP NM 114 57 57
Volume 03SLP FL 3521 434 1142 436 1073 436
Volume 03SLP HI 5893 1399 559 306 1302 97 525 306 1302 97
Volume 03SLP NG 87 29 29 29
Volume 03SLP NM 372 192 180
Young Mgmt 03SLP BM 20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Young Mgmt 03SLP EE 275 9 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Young Mgmt 03SLP FL 3678 153 161 499 357 357 19 19 19 161 161 161 357 357 357 19 19 161 161 161 19
Young Mgmt 03SLP HD 39 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Young Mgmt 03SLP HI 6957 579 607 674 225 225 60 60 158 577 607 509 255 225 225 60 158 577 577 509 90
Young Mgmt 03SLP NG 120 10 11 11 2 2 2 2 2 11 11 11 2 2 2 2 2 11 11 11 2
Young Mgmt 03SLP NM 361 0 1 58 58 58 1 1 1 1 1 1 58 58 58 1 1 1 1 1 1
Young Mgmt 03SLP PL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Young Mgmt 03SLP UM 98 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Young Patch 03SLP BM 10 1 9
Young Patch 03SLP EE 306 25 16 3 51 63 5 4 39 38 10 52
Young Patch 03SLP FL 311 6 3 11 150 3 42 42 54
Young Patch 03SLP Forest 13182 97 265 375 548 864 919 736 361 921 917 975 827 583 843 922 920 807 496 806
Young Patch 03SLP GB 1 1
Young Patch 03SLP HI 1632 72 147 101 218 486 9 65 10 31 44 12 31 47 1 54 115 189
Young Patch 03SLP NG 24 11 13
Young Patch 03SLP NM 78 11 57 1 9
Young Patch 03SLP PL 1 1
Young Patch 03SLP UM 261 3 54 11 90 102 1
AllHarvAcre 04PP BK 637 10 10 199 199 10 10 199
AllHarvAcre 04PP BM 649 68 65 67 78 43 29 1 29 67 36 68 65 12 21
AllHarvAcre 04PP EE 4476 434 482 386 408 322 338 48 338 386 144 434 492 264
AllHarvAcre 04PP FL 1276 138 181 138 52 129 129 138 52 138 181
AllHarvAcre 04PP GB 105 18 6 18 9 3 18 6 18 6 3
AllHarvAcre 04PP HD 402 40 53 40 63 10 40 53 40 53 10
AllHarvAcre 04PP HI 1045 135 115 132 86 18 44 3 44 132 71 135 115 15
AllHarvAcre 04PP NG 83 6 5 2 13 17 5 4 5 2 6 5 13
AllHarvAcre 04PP NM 1270 214 96 214 20 96 86 214 10 300 10 10
AllHarvAcre 04PP UM 768 113 73 82 68 39 13 31 13 82 60 113 73 8
Burning 04PP BK 8776 257 257 459 459 459 459 459 459 459 459 459 459 459 459 459 459 459 459 459 459
Burning 04PP BM 2616 116 116 116 117 156 127 127 127 128 156 127 127 128 156 127 127 128 156 127 127
Burning 04PP EE 129132 5962 5962 6000 6048 6817 6479 6479 6479 6527 6817 6479 6479 6527 6817 6479 6479 6527 6817 6479 6479
Burning 04PP FL 23652 916 916 916 916 1346 1217 1217 1217 1217 1346 1217 1217 1217 1346 1217 1217 1217 1346 1217 1217
Burning 04PP GB 2248 86 86 86 86 119 119 119 119 119 119 119 119 119 119 119 119 119 119 119 119
Burning 04PP HD 6652 115 115 115 115 387 387 387 387 387 387 387 387 387 387 387 387 387 387 387 387
Burning 04PP HI 2076 88 88 88 91 140 96 96 96 99 140 96 96 99 140 96 96 99 140 96 96
Burning 04PP NG 780 34 34 34 38 43 38 38 38 42 43 38 38 42 43 38 38 42 43 38 38
Burning 04PP NM 8568 404 404 412 412 498 412 412 412 498 412 412 412 498 412 412 412 498 412 412 412
Burning 04PP PL 5552 272 272 272 272 279 279 279 279 279 279 279 279 279 279 279 279 279 279 279 279
Burning 04PP UM 16218 747 747 778 809 825 812 812 812 843 825 812 812 843 825 812 812 843 825 812 812
Disturbance 04PP BK 980 56 62 171 37 60 87 263 31 3 9 201
Disturbance 04PP BM 780 25 3 1 59 306 135 22 1 4 58 112 34 20
Disturbance 04PP EE 4902 251 217 143 641 590 151 97 149 697 73 117 126 3 256 370 312 54 376 279
Disturbance 04PP FL 399 57 45 44 203 13 11 5 9 2 7 2 1
Disturbance 04PP Forest 6887 358 14 202 1569 140 404 178 637 978 205 347 244 571 1040
Disturbance 04PP GB 41 21 12 2 6
Disturbance 04PP HD 46 5 7 5 4 25
Disturbance 04PP HI 383 3 121 20 156 31 15 3 3 31
Disturbance 04PP NG 245 87 8 45 16 80 3 6
Disturbance 04PP NM 504 145 185 3 57 13 20 81
Disturbance 04PP NS 59 27 32
Disturbance 04PP PL 99 4 22 47 12 4 10
Disturbance 04PP UM 777 63 164 29 42 89 46 8 72 7 60 54 31 2 56 54
Gaps 04PP BK 17 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1



Gaps 04PP BM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 04PP EE 111 5 7 7 7 7 4 3 3 5 6 6 7 7 7 7 7 4 3 3 6
Gaps 04PP FL 33 1 2 2 2 2 1 1 1 2 2 2 2 2 2 2 2 1 1 1 2
Gaps 04PP GB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 04PP HD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 04PP HI 14 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 0 0 0 1
Gaps 04PP NG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 04PP NM 46 2 2 3 3 3 1 1 1 3 3 3 3 3 3 3 3 1 1 1 3
Gaps 04PP UM 14 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 0 0 0 1
LateSerlClos 04PP BK 3503 748 478 436 209 209 199 199 199 10 10 10 199 199 199 199
LateSerlClos 04PP BM 3428 916 758 615 364 134 79 43 42 67 103 103 78 42 42 42
LateSerlClos 04PP EE 23495 7501 4800 3148 1789 733 410 264 274 47 480 480 866 963 530 418 264 264 264
LateSerlClos 04PP FL 3526 1144 889 453 217 201 52 138 190 190 52
LateSerlClos 04PP Forest 479 219 94 8 11 19 16 18 17 13 22 20 22
LateSerlClos 04PP GB 411 116 104 41 24 27 9 3 3 18 24 24 9 3 3 3
LateSerlClos 04PP HD 1263 255 198 149 149 110 63 10 10 40 93 93 63 10 10 10
LateSerlClos 04PP HI 2813 585 591 402 242 208 86 15 15 132 203 203 86 15 15 15
LateSerlClos 04PP NG 639 257 206 40 37 2 13 13 13 2 2 2 13 13 13 13
LateSerlClos 04PP NM 3146 839 671 433 227 224 20 10 10 214 224 224 20 10 10 10
LateSerlClos 04PP NS 0 0 0 0 0
LateSerlClos 04PP PL 343 240 103
LateSerlClos 04PP UM 2987 1073 610 383 225 154 68 8 8 82 142 142 68 8 8 8
LateSerlOpen 04PP BK 56 28 28
LateSerlOpen 04PP BM 180 1 30 30 30 30 30 29
LateSerlOpen 04PP EE 6616 1600 1488 1212 48 386 386 386 386 386 338
LateSerlOpen 04PP FL 1512 248 248 242 129 129 129 129 129 129
LateSerlOpen 04PP Forest 7443 149 157 100 78 31 14 6 143 318 444 770 683 758 703 544 879 799 867
LateSerlOpen 04PP HI 297 5 5 5 3 47 47 47 47 47 44
LateSerlOpen 04PP NG 54 4 9 9 9 9 9 5
LateSerlOpen 04PP NM 649 129 4 86 86 86 86 86 86
LateSerlOpen 04PP PL 130 65 65
LateSerlOpen 04PP UM 987 241 241 241 31 44 44 44 44 44 13
MidAgeClosed 04PP BK 1524 243 226 10 10 10 209 209 199 199 199 10
MidAgeClosed 04PP BM 1051 48 75 74 50 12 67 103 103 145 145 78 42 42 67
MidAgeClosed 04PP EE 9077 446 681 1094 429 81 10 57 480 866 1010 963 804 804 418 274 274 386
MidAgeClosed 04PP FL 1521 46 129 129 129 138 190 190 190 190 52 138
MidAgeClosed 04PP Forest 11038 219 577 582 746 1437 695 474 355 715 1245 614 447 399 677 1280 576
MidAgeClosed 04PP GB 165 3 3 3 3 18 24 24 27 27 9 3 3 18
MidAgeClosed 04PP HD 633 48 10 10 10 40 93 93 103 103 63 10 10 40
MidAgeClosed 04PP HI 1448 30 62 62 59 13 132 203 203 218 218 86 15 15 132
MidAgeClosed 04PP NG 169 17 22 22 18 13 2 2 2 15 15 13 13 13 2
MidAgeClosed 04PP NM 1606 10 10 96 96 10 214 224 224 234 234 20 10 10 214
MidAgeClosed 04PP NS 11 11
MidAgeClosed 04PP UM 1009 58 53 53 13 82 142 142 150 150 68 8 8 82
MidAgeOpen 04PP BM 60 1 30 29
MidAgeOpen 04PP EE 772 48 386 338
MidAgeOpen 04PP FL 258 129 129
MidAgeOpen 04PP Forest 4070 1 143 149 87 540 470 218 233 326 646 473 221 237 326
MidAgeOpen 04PP HI 94 3 47 44
MidAgeOpen 04PP NG 18 4 9 5
MidAgeOpen 04PP NM 258 86 86 86
MidAgeOpen 04PP UM 88 31 44 13
OldSerlClose 04PP BK 13264 428 654 862 963 862 794 772 757 757 757 722 722 671 671 516 498 498 496 491 373
OldSerlClose 04PP BM 5339 10 158 300 539 573 444 364 311 298 288 286 252 252 252 186 186 166 166 154 154
OldSerlClose 04PP EE 63037 408 1340 2878 4241 4876 4318 4202 4076 3605 3283 3185 3111 3109 2958 2787 3220 3036 3004 2782 2618
OldSerlClose 04PP FL 4671 5 12 398 590 468 240 235 229 221 214 210 210 209 205 205 205 204 204 204 203
OldSerlClose 04PP Forest 124 2 6 8 11 21 22 26 28
OldSerlClose 04PP GB 940 8 8 62 72 67 51 51 51 51 51 50 50 46 46 46 46 46 46 46 46
OldSerlClose 04PP HD 1901 38 133 182 182 228 94 88 86 86 84 82 82 67 67 67 67 67 67 67 67
OldSerlClose 04PP HI 1816 34 34 152 251 186 123 104 83 77 77 75 74 74 74 74 72 72 72 54 54
OldSerlClose 04PP NG 1086 9 9 134 134 142 122 112 106 59 27 27 27 27 25 21 21 21 21 21 21
OldSerlClose 04PP NM 3783 94 114 352 468 303 229 227 192 169 169 161 161 149 149 149 149 149 149 149 101
OldSerlClose 04PP NS 488 32 32 32 32 32 32 32 32 32 32 32 32 13 13 13 13 13 13 13 13
OldSerlClose 04PP PL 2102 70 171 171 171 154 145 117 98 98 98 98 98 91 89 89 89 89 83 83
OldSerlClose 04PP UM 7609 195 313 457 572 573 496 478 473 427 399 395 394 359 327 309 308 308 308 275 243
OldSerlOpen 04PP BK 2193 129 129 129 129 129 129 129 129 129 129 129 129 129 129 129 129 129
OldSerlOpen 04PP BM 316 5 5 5 5 5 5 6 35 35 35 35 35 35 35 35
OldSerlOpen 04PP EE 33976 43 155 450 1662 1902 1902 1902 1902 1902 1902 1950 2288 2288 2288 2288 2288 2288 2288 2288
OldSerlOpen 04PP FL 7484 12 12 18 260 410 410 410 410 410 410 410 539 539 539 539 539 539 539 539
OldSerlOpen 04PP Forest 18809 234 439 674 1423 1536 1675 1797 2148 2182 1104 461 325 352 458 864 914 1076 1147
OldSerlOpen 04PP GB 240 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
OldSerlOpen 04PP HD 2025 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
OldSerlOpen 04PP HI 519 5 9 9 9 9 9 9 12 56 56 56 56 56 56 56 56
OldSerlOpen 04PP NG 106 2 2 2 2 2 2 6 11 11 11 11 11 11 11 11
OldSerlOpen 04PP NM 3349 19 148 148 152 152 152 152 152 152 152 152 152 238 238 238 238 238 238 238
OldSerlOpen 04PP PL 1165 65 65 69 69 69 69 69 69 69 69 69 69 69 69 69 69 69
OldSerlOpen 04PP UM 4749 15 256 273 273 273 273 273 273 304 317 317 317 317 317 317 317 317
OthrSheltAcr 04PP BK 418 10 199 10 199
OthrSheltAcr 04PP BM 281 67 36 42 67 36 12 21
OthrSheltAcr 04PP EE 1588 386 144 264 386 144 264
OthrSheltAcr 04PP FL 380 138 52 138 52
OthrSheltAcr 04PP GB 54 18 6 3 18 6 3
OthrSheltAcr 04PP HD 206 40 53 10 40 53 10
OthrSheltAcr 04PP HI 436 132 71 15 132 71 15
OthrSheltAcr 04PP NG 30 2 13 2 13
OthrSheltAcr 04PP NM 468 214 10 10 214 10 10
OthrSheltAcr 04PP UM 300 82 60 8 82 60 8
RegenAcre 04PP BK 219 10 199 10
RegenAcre 04PP BM 248 67 36 42 67 36
RegenAcre 04PP EE 1344 386 144 274 386 154
RegenAcre 04PP FL 380 138 52 138 52
RegenAcre 04PP GB 51 18 6 3 18 6



RegenAcre 04PP HD 196 40 53 10 40 53
RegenAcre 04PP HI 421 132 71 15 132 71
RegenAcre 04PP NG 17 2 13 2
RegenAcre 04PP NM 458 214 10 10 214 10
RegenAcre 04PP UM 292 82 60 8 82 60
ThinAcre 04PP BM 120 1 29 1 29 1 29 1 29
ThinAcre 04PP EE 1544 48 338 48 338 48 338 48 338
ThinAcre 04PP FL 516 129 129 129 129
ThinAcre 04PP HI 188 3 44 3 44 3 44 3 44
ThinAcre 04PP NG 36 4 5 4 5 4 5 4 5
ThinAcre 04PP NM 344 86 86 86 86
ThinAcre 04PP UM 176 31 13 31 13 31 13 31 13
Volume 04PP BK 831 11 15 233 313 11 15 233
Volume 04PP BM 736 78 47 104 106 67 5 0 5 78 42 104 61 14 25
Volume 04PP EE 4243 459 226 605 532 447 59 8 59 451 167 613 310 307
Volume 04PP FL 1130 161 84 216 81 23 23 161 61 216 104
Volume 04PP GB 145 21 7 29 13 5 21 7 29 9 4
Volume 04PP HD 549 47 62 63 95 15 47 62 63 84 11
Volume 04PP HI 1206 155 91 206 130 25 8 1 8 154 83 207 120 18
Volume 04PP NG 71 3 1 3 16 22 1 1 1 2 4 1 16
Volume 04PP NM 1330 251 27 336 27 32 16 251 11 352 15 12
Volume 04PP UM 840 101 73 128 104 18 2 6 2 95 71 134 97 9
Young Mgmt 04PP BK 853 6 10 10 10 10 20 20 20 209 209 209 10 10 10 10 10 20 20 20 10
Young Mgmt 04PP BM 871 32 5 5 5 5 72 108 108 83 47 47 5 5 5 5 5 72 108 108 41
Young Mgmt 04PP EE 7014 426 144 134 134 134 520 664 664 552 408 408 134 134 134 134 134 520 674 674 288
Young Mgmt 04PP FL 1661 141 20 20 20 20 158 210 210 72 20 20 20 20 20 20 20 158 210 210 72
Young Mgmt 04PP GB 231 2 4 4 4 4 22 28 28 13 7 7 4 4 4 4 4 22 28 28 10
Young Mgmt 04PP HD 705 3 6 6 6 6 46 99 99 69 16 16 6 6 6 6 6 46 99 99 59
Young Mgmt 04PP HI 1366 46 3 3 3 3 135 206 206 89 18 18 3 3 3 3 3 135 206 206 74
Young Mgmt 04PP NG 95 6 2 2 2 2 4 4 4 15 15 15 2 2 2 2 2 4 4 4 2
Young Mgmt 04PP NM 1643 88 91 5 5 5 219 229 229 25 15 15 5 5 5 5 5 219 229 229 15
Young Mgmt 04PP PL 156 4 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Young Mgmt 04PP UM 1144 21 13 13 13 13 95 155 155 81 21 21 13 13 13 13 13 95 155 155 73
Young Patch 04PP BK 577 33 37 101 22 35 51 155 18 2 5 118
Young Patch 04PP BM 462 15 2 1 35 181 80 13 1 2 34 66 20 12
Young Patch 04PP EE 3089 148 128 104 556 347 89 58 88 412 43 69 74 2 151 218 184 32 222 164
Young Patch 04PP FL 236 34 27 26 120 8 6 3 5 1 4 1 1
Young Patch 04PP Forest 27370 219 577 793 889 1566 1701 1587 841 2145 1876 2058 1635 1172 1739 1976 1957 1736 1067 1836
Young Patch 04PP GB 24 12 7 1 4
Young Patch 04PP HD 27 3 4 3 2 15
Young Patch 04PP HI 228 2 71 12 93 19 9 2 2 18
Young Patch 04PP NG 146 51 5 27 10 47 2 4
Young Patch 04PP NM 300 86 110 2 34 8 12 48
Young Patch 04PP NS 35 16 19
Young Patch 04PP PL 58 2 13 28 7 2 6
Young Patch 04PP UM 460 37 97 17 25 53 28 5 43 4 35 32 18 1 33 32
AllHarvAcre 05WpHw BK 1038 72 69 58 169 151 50 22 69 97 160 121
AllHarvAcre 05WpHw BM 5509 21 1034 227 999 28 337 21 196 839 226 129 898 14 344 196
AllHarvAcre 05WpHw EE 13206 265 1282 84 266 261 33 1204 38 2552 1547 508 116 63 1199 516 1990 1282
AllHarvAcre 05WpHw FL 3924 122 214 215 81 583 131 555 122 214 279 17 714 139 416 122
AllHarvAcre 05WpHw GB 780 69 72 249 69 72 5 244
AllHarvAcre 05WpHw HD 15548 480 3 3340 257 11 1139 140 835 480 3138 233 240 121 1058 154 781 3138
AllHarvAcre 05WpHw HI 6831 216 786 724 223 5 767 272 436 216 626 989 123 345 372 341 390
AllHarvAcre 05WpHw NG 846 5 36 15 35 167 174 5 36 50 14 153 5 151
AllHarvAcre 05WpHw NM 4847 65 157 468 252 87 790 612 65 157 478 264 84 771 62 535
AllHarvAcre 05WpHw PL 1382 40 5 461 10 175 45 25 446 131 44
AllHarvAcre 05WpHw UM 4420 18 400 286 1022 14 470 530 174 177 859 92 378
Burning 05WpHw BK 40505 691 691 826 842 1560 2393 2393 2393 2393 2393 2393 2393 2393 2393 2393 2393 2393 2393 2393 2393
Burning 05WpHw BM 139020 1068 1068 1156 2805 5243 8512 8512 8512 8512 8512 8512 8512 8512 8512 8512 8512 8512 8512 8512 8512
Burning 05WpHw EE 266376 657 657 670 2078 9984 16822 16822 16822 16822 16822 16822 16822 16822 16822 16822 16822 16822 16822 16822 16822
Burning 05WpHw FL 25863 54 54 66 106 578 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667 1667
Burning 05WpHw GB 31166 4 48 349 2051 2051 2051 2051 2051 2051 2051 2051 2051 2051 2051 2051 2051 2051 2051
Burning 05WpHw HD 197585 240 240 310 807 5233 12717 12717 12717 12717 12717 12717 12717 12717 12717 12717 12717 12717 12717 12717 12717
Burning 05WpHw HI 43826 56 56 61 87 876 2846 2846 2846 2846 2846 2846 2846 2846 2846 2846 2846 2846 2846 2846 2846
Burning 05WpHw NG 3851 44 44 79 90 219 225 225 225 225 225 225 225 225 225 225 225 225 225 225 225
Burning 05WpHw NM 73122 571 571 583 743 3109 4503 4503 4503 4503 4503 4503 4503 4503 4503 4503 4503 4503 4503 4503 4503
Burning 05WpHw NS 6514 10 10 24 43 97 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422
Burning 05WpHw PL 31094 230 230 412 699 1623 1860 1860 1860 1860 1860 1860 1860 1860 1860 1860 1860 1860 1860 1860 1860
Burning 05WpHw UM 83319 340 340 498 639 3817 5179 5179 5179 5179 5179 5179 5179 5179 5179 5179 5179 5179 5179 5179 5179
Disturbance 05WpHw BK 47 2 45
Disturbance 05WpHw BM 235 12 7 52 1 70 27 24 3 30 9
Disturbance 05WpHw EE 158 30 36 51 25 3 9 1 3
Disturbance 05WpHw FL 66 17 24 4 2 2 3 4 2 1 7
Disturbance 05WpHw Forest 665 25 44 17 30 47 106 21 91 86 33 65 44 56
Disturbance 05WpHw HD 165 8 53 104
Disturbance 05WpHw HI 34 2 13 1 18
Disturbance 05WpHw NG 51 4 44 3
Disturbance 05WpHw NM 237 20 2 40 45 65 3 6 24 10 10 7 5
Disturbance 05WpHw PL 69 3 2 20 17 25 2
Disturbance 05WpHw UM 247 17 8 59 37 6 25 8 28 3 53 1 2
Gaps 05WpHw BK 54 3 3 3 3 3 3 3 2 2 2 3 3 3 3 3 3 2 2 2 3
Gaps 05WpHw BM 247 16 16 16 11 10 10 11 12 10 14 14 15 11 10 11 11 12 10 14 13
Gaps 05WpHw EE 812 43 41 42 42 48 48 43 43 31 37 30 42 41 48 48 43 41 31 37 33
Gaps 05WpHw FL 124 8 8 7 6 7 8 6 5 3 6 6 7 6 7 8 5 5 3 7 6
Gaps 05WpHw GB 14 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 0
Gaps 05WpHw HD 604 37 37 37 23 22 22 34 35 31 36 33 21 20 22 38 34 35 31 36 20
Gaps 05WpHw HI 224 15 15 12 9 8 11 11 11 9 13 13 12 8 8 9 11 11 11 13 14
Gaps 05WpHw NG 28 2 2 2 2 2 2 1 1 0 1 1 2 2 2 2 1 1 0 1 1
Gaps 05WpHw NM 160 11 10 10 8 8 8 6 7 5 9 9 10 8 7 8 6 7 5 9 9
Gaps 05WpHw NS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 05WpHw PL 28 2 2 2 2 2 2 0 0 0 2 2 2 2 2 2 0 0 0 2 2
Gaps 05WpHw UM 480 27 27 27 25 24 24 21 22 20 25 25 27 25 24 23 21 22 21 25 25



LateSerlClos 05WpHw BK 9394 2140 2222 1842 1145 381 546 576 320 200 7 7 4 2 2
LateSerlClos 05WpHw BM 37316 5604 8282 9105 7656 3689 1631 496 552 163 54 63 7 7 7
LateSerlClos 05WpHw EE 73901 16955 16891 16805 12034 4335 656 462 2264 855 837 866 671 87 76 25 41 41
LateSerlClos 05WpHw FL 7390 1165 1600 1666 893 567 392 323 430 110 84 70 30 28 28 4
LateSerlClos 05WpHw Forest 15 7 0 0 0 0 0 0 0 1 2 2 3
LateSerlClos 05WpHw GB 8617 285 2010 2095 2033 1814 89 2 241 16 16 16
LateSerlClos 05WpHw HD 56403 8611 16076 14384 8531 5761 1616 344 788 103 25 134 15 15
LateSerlClos 05WpHw HI 12426 2065 2811 3014 1483 908 1070 394 436 66 49 73 3 2 2 2 24 24
LateSerlClos 05WpHw NG 1682 23 222 218 267 247 278 114 206 54 4 9 4 4 16 16
LateSerlClos 05WpHw NM 19171 2232 3193 4315 4081 2396 1707 309 680 109 54 54 6 5 2 14 14
LateSerlClos 05WpHw NS 1730 276 442 442 404 166
LateSerlClos 05WpHw PL 6464 1675 1636 1033 970 372 398 99 106 33 25 13 31 31 22 20
LateSerlClos 05WpHw UM 22244 3384 4216 4707 4150 2609 1301 810 589 120 19 75 69 69 67 59
LateSerlOpen 05WpHw BM 364 167 143 54
LateSerlOpen 05WpHw EE 517 199 159 159
LateSerlOpen 05WpHw FL 57 19 19 19
LateSerlOpen 05WpHw Forest 1280 32 59 111 138 127 60 35 35 35 49 53 74 88 88 100 92 104
LateSerlOpen 05WpHw HD 404 154 133 117
LateSerlOpen 05WpHw HI 315 105 105 105
LateSerlOpen 05WpHw NG 36 22 9 5
LateSerlOpen 05WpHw NM 110 44 33 33
LateSerlOpen 05WpHw PL 50 24 24 2
LateSerlOpen 05WpHw UM 601 201 201 199
MidAgeClosed 05WpHw BK 8676 1028 931 868 651 578 360 200 234 143 201 368 469 447 378 428 353 262 141 238 398
MidAgeClosed 05WpHw BM 40445 6438 3476 2171 1845 1606 654 1455 1297 1289 2267 2288 2429 1611 1385 1452 1393 1605 1390 2288 2106
MidAgeClosed 05WpHw EE 89904 8814 5594 5139 5279 6399 6234 5296 3266 2280 3471 1911 4438 3930 5361 5298 4607 4207 2280 3433 2667
MidAgeClosed 05WpHw FL 26670 2295 1909 1505 1401 1521 1531 1111 860 660 1243 1228 1565 1286 1391 1605 1170 1048 632 1346 1363
MidAgeClosed 05WpHw Forest 1384 42 71 61 35 77 113 125 78 99 124 69 80 72 75 122 141
MidAgeClosed 05WpHw GB 6889 2156 431 339 339 265 265 334 69 69 141 141 390 321 321 249 318 313 141 141 146
MidAgeClosed 05WpHw HD 82537 11498 3295 2711 2874 2725 1665 4793 4177 4107 5230 4890 2587 2354 2594 5611 4786 4872 4212 5270 2286
MidAgeClosed 05WpHw HI 46480 3887 3027 1827 1897 1481 1864 2226 1996 1956 2723 2779 2587 1598 1691 1972 2589 2371 2326 2671 3012
MidAgeClosed 05WpHw NG 6301 669 516 499 429 401 224 239 103 95 258 253 391 341 346 368 265 260 123 258 263
MidAgeClosed 05WpHw NM 37038 4688 3643 2202 1823 1763 1285 1342 1017 1034 1821 1754 2209 1731 1532 1605 1312 1514 1063 1819 1881
MidAgeClosed 05WpHw NS 166 166
MidAgeClosed 05WpHw PL 9780 984 683 788 715 687 308 161 168 76 528 536 691 691 646 621 175 89 70 516 647
MidAgeClosed 05WpHw UM 35466 4966 3412 2622 2029 1695 1360 896 861 773 1793 1799 2210 1680 1506 1329 1000 1082 881 1740 1832
MidAgeOpen 05WpHw Forest 548 29 59 27 10 10 18 12 31 43 29 45 65 47 39 44 40
OldSerlClose 05WpHw BK 55944 699 806 1188 2085 2860 2976 3039 2467 2540 2733 3455 3458 3460 3460 3462 3462 3462 3462 3435 3435
OldSerlClose 05WpHw BM 152392 596 939 1330 2163 6191 9125 9591 7396 7451 7532 9994 10050 10034 10023 10016 10004 10004 9986 9986 9981
OldSerlClose 05WpHw EE 333809 454 3584 4258 8918 16659 20545 20803 13149 13171 13197 21140 21360 22007 22019 22070 22095 22095 22095 22095 22095
OldSerlClose 05WpHw FL 26218 6 13 130 808 1063 1427 1569 1175 1175 1200 1712 1755 1757 1755 1777 1781 1781 1780 1779 1775
OldSerlClose 05WpHw Forest 0 0 0 0 0 0 0 0 0
OldSerlClose 05WpHw GB 30022 285 2010 2033 1732 1734 1734 2035 2051 2051 2051 2051 2051 2051 2051 2051 2051
OldSerlClose 05WpHw HD 234926 559 1038 3402 6666 9372 14497 14935 10740 10747 10808 15104 15223 15223 15239 15239 15239 15239 15239 15239 15178
OldSerlClose 05WpHw HI 44606 123 212 426 1436 2190 2382 2696 2031 2050 2067 2836 2908 2909 2909 2909 2911 2911 2900 2900 2900
OldSerlClose 05WpHw NG 3685 10 26 194 208 141 142 168 274 279 279 283 281 280 280 280 280 280
OldSerlClose 05WpHw NM 71844 461 511 829 1055 2712 3724 4731 2489 2571 2629 4994 5040 5027 5020 5022 5016 5006 5006 5002 4999
OldSerlClose 05WpHw NS 7107 14 14 14 52 293 459 459 404 404 404 459 459 459 459 459 459 459 459 459 459
OldSerlClose 05WpHw PL 32899 27 382 1004 1120 1713 2029 2049 1155 1158 1165 2098 2100 2100 2109 2111 2116 2116 2116 2116 2115
OldSerlClose 05WpHw UM 149448 2984 3809 4137 4868 6506 8146 8500 5840 5946 6046 9205 9268 9267 9269 9245 9283 9283 9283 9282 9281
OldSerlOpen 05WpHw BK 2136 712 712 712
OldSerlOpen 05WpHw BM 6728 2197 2221 2310
OldSerlOpen 05WpHw EE 23051 7657 7697 7697
OldSerlOpen 05WpHw FL 1323 441 441 441
OldSerlOpen 05WpHw Forest 3088 47 130 225 271 274 292 331 333 365 343 245 109 123
OldSerlOpen 05WpHw GB 903 301 301 301
OldSerlOpen 05WpHw HD 12874 4272 4293 4309
OldSerlOpen 05WpHw HI 2016 672 672 672
OldSerlOpen 05WpHw NG 351 107 120 124
OldSerlOpen 05WpHw NM 6985 2321 2332 2332
OldSerlOpen 05WpHw NS 156 52 52 52
OldSerlOpen 05WpHw PL 2710 896 896 918
OldSerlOpen 05WpHw UM 8672 2890 2890 2892
RegenAcre 05WpHw BK 1038 72 69 58 169 151 50 22 69 97 160 121
RegenAcre 05WpHw BM 5509 21 1034 227 999 28 337 21 196 839 226 129 898 14 344 196
RegenAcre 05WpHw EE 13206 265 1282 84 266 261 33 1204 38 2552 1547 508 116 63 1199 516 1990 1282
RegenAcre 05WpHw FL 3924 122 214 215 81 583 131 555 122 214 279 17 714 139 416 122
RegenAcre 05WpHw GB 780 69 72 249 69 72 5 244
RegenAcre 05WpHw HD 15548 480 3 3340 257 11 1139 140 835 480 3138 233 240 121 1058 154 781 3138
RegenAcre 05WpHw HI 6831 216 786 724 223 5 767 272 436 216 626 989 123 345 372 341 390
RegenAcre 05WpHw NG 846 5 36 15 35 167 174 5 36 50 14 153 5 151
RegenAcre 05WpHw NM 4847 65 157 468 252 87 790 612 65 157 478 264 84 771 62 535
RegenAcre 05WpHw PL 1382 40 5 461 10 175 45 25 446 131 44
RegenAcre 05WpHw UM 4420 18 400 286 1022 14 470 530 174 177 859 92 378
Volume 05WpHw BK 3465 246 244 207 594 518 162 68 225 299 508 394
Volume 05WpHw BM 18393 73 3650 805 3501 96 1188 60 557 2739 736 365 2916 38 1112 557
Volume 05WpHw EE 43878 854 4555 272 941 887 113 4149 127 8826 5018 1564 361 185 3892 1459 6491 4184
Volume 05WpHw FL 13058 434 760 763 276 2005 443 1917 398 698 884 55 2273 394 1360 398
Volume 05WpHw GB 2602 244 241 882 224 202 14 795
Volume 05WpHw HD 48823 1588 9 11304 908 36 4013 488 2929 1508 8858 745 778 342 3433 477 2549 8858
Volume 05WpHw HI 22764 684 2735 2571 772 15 2655 967 1527 680 2042 3160 398 974 1215 1097 1272
Volume 05WpHw NG 2833 17 128 53 113 589 607 17 118 147 39 499 14 492
Volume 05WpHw NM 16193 203 492 1661 890 295 2750 2138 202 492 1552 850 238 2510 175 1745
Volume 05WpHw PL 4556 143 16 1622 34 560 145 70 1452 371 143
Volume 05WpHw UM 14723 60 1420 997 3517 49 1641 1679 568 500 2795 261 1236
Young Mgmt 05WpHw BK 3405 101 10 82 82 151 79 137 237 388 330 161 60 82 151 101 176 267 388 291 131
Young Mgmt 05WpHw BM 16423 22 35 35 1069 1275 1275 1240 1041 1378 400 372 231 1049 1275 1208 1267 1055 1270 372 554
Young Mgmt 05WpHw EE 38502 1305 1795 1639 1640 620 569 1507 1284 3803 2599 4108 1556 2064 633 696 1387 1787 3714 2515 3281
Young Mgmt 05WpHw FL 11728 200 122 336 551 510 296 664 714 1269 686 677 336 615 510 296 731 853 1269 555 538
Young Mgmt 05WpHw GB 2340 69 69 69 72 72 321 249 249 69 69 141 72 77 249 249 244
Young Mgmt 05WpHw HD 40612 580 570 486 3346 3603 3611 1410 1293 2117 978 1318 3621 3854 3614 597 1422 1336 1996 938 3922
Young Mgmt 05WpHw HI 20550 261 228 1002 1510 1733 952 995 1044 1475 708 652 842 1831 1738 1457 840 1058 1103 731 390



Young Mgmt 05WpHw NG 2562 17 17 41 51 86 50 202 167 341 174 179 41 91 86 64 167 172 309 156 151
Young Mgmt 05WpHw NM 14798 145 273 229 632 727 814 1136 884 1409 619 684 229 707 906 833 1126 924 1375 604 542
Young Mgmt 05WpHw NS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Young Mgmt 05WpHw PL 4418 109 109 3 3 43 48 509 479 649 188 178 3 3 48 73 519 605 624 178 47
Young Mgmt 05WpHw UM 13462 94 20 22 422 709 691 1313 1041 1511 489 475 5 535 709 886 1215 1133 1334 475 383
Young Patch 05WpHw BK 29 2 27
Young Patch 05WpHw BM 142 7 7 31 1 41 16 14 2 18 5
Young Patch 05WpHw EE 126 18 21 51 25 2 6 1 2
Young Patch 05WpHw FL 50 10 24 4 1 1 2 2 1 1 4
Young Patch 05WpHw Forest 3118 42 86 86 44 92 131 209 151 182 226 259 197 195 216 218 234 210 175 165
Young Patch 05WpHw HD 98 5 32 61
Young Patch 05WpHw HI 22 2 8 1 11
Young Patch 05WpHw NG 30 2 26 2
Young Patch 05WpHw NM 142 12 2 24 27 38 2 4 14 6 6 4 3
Young Patch 05WpHw PL 50 2 2 20 10 15 1
Young Patch 05WpHw UM 176 11 8 59 22 4 15 5 16 2 32 1 1
AllHarvAcre 06SlpH BM 56 14 14 14 14
AllHarvAcre 06SlpH EE 886 55 58 55 18 237 40 73 289 21 40
AllHarvAcre 06SlpH FL 3812 335 328 393 335 328 187 335 721 343 507
AllHarvAcre 06SlpH HI 3784 441 372 131 167 441 131 23 372 441 298 464 131 372
AllHarvAcre 06SlpH NG 289 15 58 12 58 3 12 58 12 58 3
AllHarvAcre 06SlpH NM 827 64 153 64 82 15 71 146 161 71
AllHarvAcre 06SlpH PL 222 74 74 74
AllHarvAcre 06SlpH UM 592 120 30 112 30 8 112 30 112 30 8
Burning 06SlpH EE 19640 982 982 982 982 982 982 982 982 982 982 982 982 982 982 982 982 982 982 982 982
Burning 06SlpH FL 47180 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359 2359
Burning 06SlpH HD 500 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Burning 06SlpH HI 126560 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328 6328
Burning 06SlpH NG 180 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Burning 06SlpH NM 5760 288 288 288 288 288 288 288 288 288 288 288 288 288 288 288 288 288 288 288 288
Burning 06SlpH PL 520 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Burning 06SlpH UM 23860 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193 1193
Disturbance 06SlpH BM 47 5 1 32 9
Disturbance 06SlpH EE 673 14 135 46 148 3 12 78 127 87 7 15 1
Disturbance 06SlpH FL 1272 42 44 387 52 34 25 58 16 28 86 13 61 73 9 53 91 200
Disturbance 06SlpH Forest 3383 18 360 730 101 190 85 300 463 95 165 114 270 492
Disturbance 06SlpH HI 1512 126 203 37 64 603 232 26 12 21 2 71 44 10 5 4 52
Disturbance 06SlpH NG 75 35 2 20 7 1 10
Disturbance 06SlpH NM 58 50 8
Disturbance 06SlpH PL 148 55 27 25 19 8 14
Disturbance 06SlpH UM 435 3 83 1 7 35 31 15 126 7 95 32
Gaps 06SlpH BM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 06SlpH EE 12 0 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 0 0 1 1
Gaps 06SlpH FL 83 5 5 3 1 2 4 6 5 5 5 6 5 1 1 2 6 5 5 5 6
Gaps 06SlpH HI 92 4 2 1 3 5 6 7 7 7 5 5 2 2 2 5 7 7 5 5 5
Gaps 06SlpH NG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 06SlpH NM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 06SlpH PL 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 06SlpH UM 14 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1
LateSerlClos 06SlpH BM 220 14 14 0 41 41 41 41 14 14
LateSerlClos 06SlpH EE 1828 439 196 104 104 37 196 183 168 136 89 82 21 73
LateSerlClos 06SlpH FL 8882 1758 1237 664 186 59 171 900 712 668 626 666 721 179 335
LateSerlClos 06SlpH Forest 188 42 63 4 6 9 8 9 8 7 11 10 11
LateSerlClos 06SlpH HI 7645 2305 813 541 550 346 163 274 199 638 497 580 298 441
LateSerlClos 06SlpH NG 438 117 100 30 27 1 4 4 3 12 70 58 12
LateSerlClos 06SlpH NM 952 276 58 58 58 64 146 146 146
LateSerlClos 06SlpH PL 252 66 47 74 27 27 11 0
LateSerlClos 06SlpH UM 1676 580 34 0 70 46 14 137 136 136 239 142 30 112
LateSerlOpen 06SlpH EE 6 6
LateSerlOpen 06SlpH FL 173 31 16 42 42 42
LateSerlOpen 06SlpH Forest 5918 52 52 226 254 637 650 305 290 48 153 261 416 376 407 333 257 415 377 409
LateSerlOpen 06SlpH HI 945 927 6 4 4 4
LateSerlOpen 06SlpH NG 2 2
LateSerlOpen 06SlpH NM 34 34
LateSerlOpen 06SlpH UM 298 274 8 8 8
MidAgeClosed 06SlpH BM 314 6 44 42 41 55 14 14 14 14 14 14 14 14 14
MidAgeClosed 06SlpH EE 4982 37 300 478 536 553 366 338 113 58 237 237 277 277 350 113 113 73 289 237
MidAgeClosed 06SlpH FL 17058 274 1046 1329 1039 1236 1431 1067 1056 1056 721 580 187 187 187 522 1056 1056 1056 1064 908
MidAgeClosed 06SlpH Forest 5812 102 271 373 636 869 340 238 168 338 589 289 212 188 320 606 273
MidAgeClosed 06SlpH HI 15178 747 996 964 1021 1197 1149 1142 1111 670 298 190 23 395 395 836 1111 1111 739 762 321
MidAgeClosed 06SlpH NG 794 36 17 4 19 76 73 73 73 58 3 3 15 73 73 70 70 58
MidAgeClosed 06SlpH NM 2350 15 79 232 232 232 217 153 15 15 86 86 232 217 217 146 161 15
MidAgeClosed 06SlpH PL 926 82 82 22 74 74 74 74 74 74 74 74 74 74
MidAgeClosed 06SlpH UM 2391 157 116 210 136 256 286 150 150 150 30 8 8 120 150 150 142 142 30
MidAgeOpen 06SlpH FL 210 42 42 42 42 42
MidAgeOpen 06SlpH Forest 2164 17 132 36 84 7 7 103 290 223 103 110 154 305 223 104 112 154
MidAgeOpen 06SlpH HI 20 4 4 4 4 4
MidAgeOpen 06SlpH UM 40 8 8 8 8 8
OldSerlClose 06SlpH BM 337 0 41 41 41 41 41 41 41 41 9 0
OldSerlClose 06SlpH EE 10043 490 424 553 553 582 556 570 554 554 560 565 573 566 520 445 445 394 390 375 374
OldSerlClose 06SlpH FL 18525 508 319 551 682 761 741 740 707 728 1096 1360 1301 1259 1223 1180 1175 1144 1144 1053 853
OldSerlClose 06SlpH Forest 62 1 3 4 6 10 11 13 14
OldSerlClose 06SlpH HD 12 12
OldSerlClose 06SlpH HI 17996 1659 485 626 789 808 929 855 830 821 955 985 984 941 941 915 909 906 906 902 850
OldSerlClose 06SlpH NG 244 10 12 38 25 17 13 10 13 13 13 13 13 13 13 7 7 7 7
OldSerlClose 06SlpH NM 1479 80 62 62 62 120 120 120 90 70 70 65 62 62 62 62 62 62 62 62 62
OldSerlClose 06SlpH PL 1051 87 29 29 76 76 76 76 76 76 61 51 51 51 40 40 40 35 27 27 27
OldSerlClose 06SlpH UM 8166 298 378 381 381 381 381 381 382 382 391 518 518 509 509 435 435 435 431 336 304
OldSerlOpen 06SlpH EE 4763 245 251 251 251 251 251 251 251 251 251 251 251 251 251 251 251 251 251 251
OldSerlOpen 06SlpH FL 7521 343 358 374 374 374 374 374 374 416 416 416 416 416 416 416 416 416 416 416
OldSerlOpen 06SlpH Forest 12232 0 107 139 172 639 711 1060 1081 1104 1169 1027 1020 1097 879 873 560 594
OldSerlOpen 06SlpH HD 228 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12



OldSerlOpen 06SlpH HI 44217 1447 2368 2374 2374 2374 2374 2374 2374 2378 2378 2378 2378 2378 2378 2378 2378 2378 2378 2378
OldSerlOpen 06SlpH NG 36 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
OldSerlOpen 06SlpH NM 1543 49 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83
OldSerlOpen 06SlpH PL 57 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
OldSerlOpen 06SlpH UM 6388 72 346 346 346 346 346 346 346 354 354 354 354 354 354 354 354 354 354 354
RegenAcre 06SlpH BM 28 14 14
RegenAcre 06SlpH EE 740 40 55 18 237 40 289 21 40
RegenAcre 06SlpH FL 2486 393 335 328 187 393 343 507
RegenAcre 06SlpH HI 2640 372 167 441 131 23 372 167 464 131 372
RegenAcre 06SlpH NG 149 3 12 58 3 12 58 3
RegenAcre 06SlpH NM 535 71 64 82 15 71 161 71
RegenAcre 06SlpH PL 222 74 74 74
RegenAcre 06SlpH UM 308 8 112 30 8 112 30 8
Volume 06SlpH BM 84 25 17 25 17
Volume 06SlpH EE 1684 103 118 68 23 491 81 137 527 55 81
Volume 06SlpH FL 7140 624 609 1027 412 403 489 624 1648 428 876
Volume 06SlpH HI 6796 820 789 243 435 542 161 47 753 820 683 589 161 753
Volume 06SlpH NG 451 29 107 15 71 7 22 107 15 71 7
Volume 06SlpH NM 1403 119 304 79 101 30 144 272 210 144
Volume 06SlpH PL 451 153 149 149
Volume 06SlpH UM 928 226 56 137 37 17 208 56 137 37 17
Young Mgmt 06SlpH BM 84 14 14 14 14 14 14
Young Mgmt 06SlpH EE 2908 299 341 125 70 12 12 12 249 249 289 52 125 85 85 12 228 249 289 73 52
Young Mgmt 06SlpH FL 8398 210 381 701 1094 759 431 38 225 225 225 38 373 1094 1094 759 46 225 225 217 38
Young Mgmt 06SlpH HI 8750 488 876 984 710 338 207 40 63 63 435 412 853 779 779 338 63 63 435 412 412
Young Mgmt 06SlpH NG 447 0 15 73 73 58 0 0 0 0 3 3 15 70 70 58 0 0 3 3 3
Young Mgmt 06SlpH NM 1694 81 235 220 156 3 3 3 18 18 89 74 220 149 149 3 18 18 89 74 74
Young Mgmt 06SlpH PL 666 0 74 74 74 0 0 0 0 0 74 74 74 0 0 0 0 0 74 74 74
Young Mgmt 06SlpH UM 1139 6 131 161 161 41 11 11 11 11 19 19 131 153 153 41 11 11 19 19 19
Young Patch 06SlpH BM 45 3 1 32 9
Young Patch 06SlpH EE 402 8 79 27 87 2 7 46 75 51 4 15 1
Young Patch 06SlpH FL 872 25 26 229 31 20 15 35 9 17 51 8 36 43 5 31 91 200
Young Patch 06SlpH Forest 13248 102 271 384 552 871 836 745 555 1006 907 970 773 551 822 932 926 818 502 725
Young Patch 06SlpH HI 917 75 120 22 38 356 137 15 7 13 1 42 26 6 3 4 52
Young Patch 06SlpH NG 45 21 1 12 4 1 6
Young Patch 06SlpH NM 35 30 5
Young Patch 06SlpH PL 88 33 16 15 11 5 8
Young Patch 06SlpH UM 309 2 49 1 4 21 18 9 74 4 95 32
AllHarvAcre 07PVH BK 1131 34 111 3 99 104 8 176 37 73 97 3 22 147 15 107 65 30
AllHarvAcre 07PVH BM 4161 423 64 295 191 434 359 124 306 614 75 282 67 430 349 148
AllHarvAcre 07PVH EE 5203 301 86 397 381 371 103 488 376 737 162 328 499 92 398 429 55
AllHarvAcre 07PVH FL 5167 274 558 89 76 467 638 186 283 350 925 1 263 65 285 183 144 205 175
AllHarvAcre 07PVH GB 450 77 1 1 77 42 1 1 120 42 1 1 42 1 1 42
AllHarvAcre 07PVH HD 1891 398 108 18 435 126 75 398 145 20 18 20 55 18 37 20
AllHarvAcre 07PVH HI 3117 476 200 130 7 514 305 17 182 483 255 14 147 21 143 42 112 38 31
AllHarvAcre 07PVH NG 41 11 2 11 2 11 2 2
AllHarvAcre 07PVH NM 707 121 35 34 156 69 121 67 35 34 33 2
AllHarvAcre 07PVH PL 836 28 2 148 30 150 176 2 150 2 148
AllHarvAcre 07PVH UM 3688 550 126 18 135 671 109 267 12 794 241 12 256 120 133 135 109
Burning 07PVH BK 342670 14672 14706 14800 14807 17727 17758 17724 17724 17731 17761 17724 17724 17731 17727 17724 17724 17731 17727 17724 17724
Burning 07PVH BM 344215 15224 15647 15459 15395 17645 18001 17642 17578 17578 18068 17642 17578 17578 17645 17578 17578 17578 17645 17578 17578
Burning 07PVH EE 725883 28930 28930 29587 29302 38292 37943 38244 37943 37980 38271 38244 37943 37980 38271 37943 37943 37980 38271 37943 37943
Burning 07PVH FL 165766 5474 5748 6069 5520 8877 9087 9371 8813 8822 9151 9371 8813 8822 8877 8813 8813 8822 8877 8813 8813
Burning 07PVH GB 42207 1577 1577 1654 1577 2230 2229 2306 2229 2229 2230 2306 2229 2229 2230 2229 2229 2229 2230 2229 2229
Burning 07PVH HD 53144 2098 2496 2223 2115 2700 3098 2808 2700 2700 3098 2808 2700 2700 2700 2700 2700 2700 2700 2700 2700
Burning 07PVH HI 91852 2485 2961 2715 2540 4988 5457 5181 4981 5006 5464 5181 4981 5006 4988 4981 4981 5006 4988 4981 4981
Burning 07PVH NG 167053 6832 6832 6885 6874 8727 8725 8736 8725 8725 8727 8736 8725 8725 8727 8725 8725 8725 8727 8725 8725
Burning 07PVH NM 268079 11780 11780 12131 12010 13784 13750 13871 13750 13784 13750 13871 13750 13784 13750 13750 13750 13784 13750 13750 13750
Burning 07PVH NS 20636 903 903 943 943 1059 1059 1059 1059 1059 1059 1059 1059 1059 1059 1059 1059 1059 1059 1059 1059
Burning 07PVH PL 89198 2777 2777 2872 2844 4867 4867 4895 4867 4867 4867 4895 4867 4867 4867 4867 4867 4867 4867 4867 4867
Burning 07PVH UM 244428 9153 9153 9764 9219 12890 12872 13422 12872 12883 12884 13422 12872 12883 12884 12872 12872 12883 12884 12872 12872
Disturbance 07PVH BK 1685 3 519 37 276 56 252 78 170 20 274
Disturbance 07PVH BM 91 12 17 12 12 26 12
Disturbance 07PVH EE 6666 379 97 351 852 766 299 1 67 863 726 370 902 156 410 163 264
Disturbance 07PVH FL 24 7 17
Disturbance 07PVH Forest 8131 688 308 397 1165 202 475 222 742 1115 244 429 819 1325
Disturbance 07PVH HI 7 7
Disturbance 07PVH NS 826 610 75 141
Disturbance 07PVH UM 1444 66 83 118 589 30 23 156 129 17 233
Gaps 07PVH BK 14 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 0 1 1
Gaps 07PVH BM 102 5 6 6 6 6 6 4 3 3 5 6 6 6 6 6 4 4 4 5 5
Gaps 07PVH EE 161 6 8 9 9 9 9 9 9 6 6 6 9 9 9 9 9 9 9 6 6
Gaps 07PVH FL 150 7 8 8 8 8 8 8 8 7 7 6 7 7 8 8 8 8 8 7 6
Gaps 07PVH GB 20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Gaps 07PVH HD 80 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Gaps 07PVH HI 114 6 6 6 6 6 6 5 5 5 6 6 6 6 6 6 5 5 5 6 6
Gaps 07PVH NG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 07PVH NM 20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Gaps 07PVH PL 15 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 0
Gaps 07PVH UM 109 6 6 6 6 6 6 5 5 4 5 5 6 6 6 6 5 5 5 5 5
LateSerlClos 07PVH BK 14555 9097 2259 1426 728 379 180 102 82 8 8 104 22 87 65 8
LateSerlClos 07PVH BM 18127 8459 2400 2309 2044 1310 524 342 11 295 137 148 148
LateSerlClos 07PVH EE 41069 20188 6773 5308 3647 945 420 395 436 55 55 454 454 454 524 48 429 429 55
LateSerlClos 07PVH FL 12909 5099 2388 1558 1295 544 250 379 368 175 175 1 80 12 205 205 174 1
LateSerlClos 07PVH Forest 209 3 7 10 14 23 21 23 21 16 25 22 24
LateSerlClos 07PVH GB 1840 1184 316 31 31 32 32 43 43 42 42 1 1 42
LateSerlClos 07PVH HD 2986 1723 446 197 177 114 57 39 59 22 20 20 18 37 37 20
LateSerlClos 07PVH HI 9095 3083 1698 1488 1507 730 180 52 69 31 31 14 105 38 38 17 14
LateSerlClos 07PVH NG 11603 3987 2876 2356 1756 613 15
LateSerlClos 07PVH NM 9224 6363 872 717 728 404 51 16 16 16 35 2 2 2
LateSerlClos 07PVH NS 2858 478 685 685 685 325
LateSerlClos 07PVH PL 6041 2307 1102 885 782 221 150 148 148 2 148 148



LateSerlClos 07PVH UM 20236 7602 3901 3059 2642 1615 263 192 244 109 109 121 135 135 109
LateSerlOpen 07PVH BK 18850 6105 5403 3755 1343 1219 547 266 189 10 10 3
LateSerlOpen 07PVH BM 20276 5605 5393 4868 2573 890 612 67 67 67 67 67
LateSerlOpen 07PVH EE 35848 12460 11678 7473 1577 427 378 386 369 365 365 349 21
LateSerlOpen 07PVH FL 12096 2819 3251 2482 2213 822 128 84 84 76 73 64
LateSerlOpen 07PVH Forest 8474 29 9 5 5 107 275 398 557 916 829 896 826 657 1022 930 1013
LateSerlOpen 07PVH GB 2770 729 777 634 535 89 1 1 1 1 1 1
LateSerlOpen 07PVH HD 4462 1260 1368 916 711 159 48
LateSerlOpen 07PVH HI 5494 1421 1479 1044 998 312 87 41 41 32 32 7
LateSerlOpen 07PVH NG 3403 1098 978 776 299 162 80 2 2 2 2 2
LateSerlOpen 07PVH NM 14822 5108 4164 3325 1734 192 42 61 60 34 34 34 34
LateSerlOpen 07PVH NS 522 396 42 42 42
LateSerlOpen 07PVH PL 2896 872 795 662 232 110 75 75 75
LateSerlOpen 07PVH UM 11314 3530 3437 2219 1182 694 88 47 47 23 23 18 6
MidAgeClosed 07PVH BK 2144 724 191 83 37 34 26 104 104 169 169 177 73 73 8 8 82 82
MidAgeClosed 07PVH BM 4649 1070 202 202 202 135 124 295 419 430 430 430 135 11 282 282
MidAgeClosed 07PVH EE 8481 457 776 1323 663 300 147 89 454 454 524 572 499 499 554 484 436 55 55 70 70
MidAgeClosed 07PVH FL 4604 314 475 480 368 288 214 5 80 92 285 285 459 380 368 175 175 81 80
MidAgeClosed 07PVH Forest 12478 268 688 590 530 1335 687 574 431 840 1426 710 547 486 960 1665 741
MidAgeClosed 07PVH GB 432 32 44 44 44 42 11 1 1 43 43 43 42 42
MidAgeClosed 07PVH HD 694 105 39 59 20 20 20 20 18 18 55 55 55 57 57 20 20 38 18
MidAgeClosed 07PVH HI 1851 223 169 186 76 69 31 17 105 105 143 143 160 69 69 31 31 119 105
MidAgeClosed 07PVH NG 84 78 2 2 2
MidAgeClosed 07PVH NM 454 93 34 52 34 35 35 35 35 35 33 33
MidAgeClosed 07PVH NS 685 685
MidAgeClosed 07PVH PL 1429 225 225 225 2 2 150 150 150 148 148 2 2
MidAgeClosed 07PVH UM 3425 339 252 273 179 161 102 52 121 121 256 256 365 244 244 109 109 121 121
MidAgeOpen 07PVH BK 438 239 179 7 10 3
MidAgeOpen 07PVH BM 134 67 67
MidAgeOpen 07PVH EE 751 16 365 349 21
MidAgeOpen 07PVH FL 154 4 4 9 73 64
MidAgeOpen 07PVH Forest 5013 275 291 282 625 547 271 279 386 743 544 270 172 328
MidAgeOpen 07PVH GB 2 1 1
MidAgeOpen 07PVH HI 64 25 32 7
MidAgeOpen 07PVH NG 4 2 2
MidAgeOpen 07PVH NM 154 26 26 34 34 34
MidAgeOpen 07PVH UM 88 18 18 5 23 18 6
OldSerlClose 07PVH BK 30639 915 1349 2060 2555 2794 1539 1539 1559 1568 1568 1535 1386 1386 1386 1386 1340 1240 1240 1228 1066
OldSerlClose 07PVH BM 21785 159 452 464 637 1371 1070 1076 1283 1283 1283 1283 1283 1276 1276 1276 1276 1261 1261 1261 1254
OldSerlClose 07PVH EE 106817 5215 5687 6622 7921 10026 5893 5785 5746 5210 4782 4782 4782 4782 4564 4032 4486 4394 4152 4056 3900
OldSerlClose 07PVH FL 4424 107 42 314 661 1424 137 127 124 124 124 124 124 124 124 124 124 124 124 124 124
OldSerlClose 07PVH Forest 156 3 7 10 14 26 28 33 35
OldSerlClose 07PVH GB 979 7 87 295 295 295
OldSerlClose 07PVH HD 1352 81 19 160 211 274 39 39 39 39 41 41 41 41 41 41 41 41 41 41 41
OldSerlClose 07PVH HI 4821 28 24 34 85 862 218 255 255 255 255 255 255 255 255 255 255 255 255 255 255
OldSerlClose 07PVH NG 35015 306 112 621 1199 2342 2015 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030
OldSerlClose 07PVH NM 12005 573 777 827 719 1043 526 526 526 526 542 542 542 542 542 542 542 542 542 542 542
OldSerlClose 07PVH NS 2689 193 219 219 199 199 222 178 148 148 148 148 148 65 65 65 65 65 65 65 65
OldSerlClose 07PVH PL 4525 77 61 250 543 1104 166 166 166 166 166 166 166 166 166 166 166 166 166 166 166
OldSerlClose 07PVH UM 22113 722 609 835 1264 1943 1271 1245 1236 1236 1236 1144 1144 1068 1068 1068 1068 1058 1058 920 920
OldSerlOpen 07PVH BK 130418 315 1077 2968 5380 6973 7648 7929 8006 8185 8185 8192 8195 8195 8195 8195 8195 8195 8195 8195
OldSerlOpen 07PVH BM 129166 1213 1489 2099 4394 7168 7513 8058 8058 8058 8058 8058 8125 8125 8125 8125 8125 8125 8125 8125
OldSerlOpen 07PVH EE 285838 341 1424 5806 11702 17197 17574 17587 17604 17608 17608 17624 17952 17973 17973 17973 17973 17973 17973 17973
OldSerlOpen 07PVH FL 78946 65 191 983 1252 4304 5062 5106 5106 5114 5117 5126 5190 5190 5190 5190 5190 5190 5190 5190
OldSerlOpen 07PVH Forest 19651 152 457 670 939 1733 1870 1916 1577 1577 1372 583 492 554 398 557 1023 1104 1294 1383
OldSerlOpen 07PVH GB 18492 59 88 231 330 1102 1191 1191 1191 1191 1191 1191 1192 1192 1192 1192 1192 1192 1192 1192
OldSerlOpen 07PVH HD 28693 145 145 605 810 1654 1765 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813 1813
OldSerlOpen 07PVH HI 45073 40 182 632 678 2621 2853 2899 2899 2908 2908 2933 2940 2940 2940 2940 2940 2940 2940 2940
OldSerlOpen 07PVH NG 37349 285 416 640 1117 2179 2263 2341 2341 2341 2341 2341 2343 2343 2343 2343 2343 2343 2343 2343
OldSerlOpen 07PVH NM 104325 212 1277 2257 3848 6260 6410 6425 6426 6452 6452 6452 6452 6486 6486 6486 6486 6486 6486 6486
OldSerlOpen 07PVH NS 9276 56 410 430 430 530 530 530 530 530 530 530 530 530 530 530 530 530 530 530
OldSerlOpen 07PVH PL 36537 349 454 622 1052 2183 2218 2218 2218 2293 2293 2293 2293 2293 2293 2293 2293 2293 2293 2293
OldSerlOpen 07PVH UM 100688 340 983 2249 3286 5608 6226 6273 6273 6297 6297 6302 6314 6320 6320 6320 6320 6320 6320 6320
OthrSheltAcr 07PVH BK 708 104 65 104 8 65 8 82 22 147 8 22 65 8
OthrSheltAcr 07PVH BM 1720 295 124 11 295 124 11 282 430 148
OthrSheltAcr 07PVH EE 2216 70 48 381 70 103 381 55 70 499 55 429 55
OthrSheltAcr 07PVH FL 1839 80 12 193 80 186 194 174 1 80 285 174 205 175
OthrSheltAcr 07PVH GB 172 1 42 1 42 1 42 1 42
OthrSheltAcr 07PVH HD 280 18 37 18 57 20 18 55 37 20
OthrSheltAcr 07PVH HI 682 105 38 105 17 52 17 14 105 143 17 38 31
OthrSheltAcr 07PVH NM 140 35 35 33 35 2
OthrSheltAcr 07PVH PL 600 2 148 2 148 2 150 148
OthrSheltAcr 07PVH UM 1460 121 135 121 109 135 109 121 256 109 135 109
RegenAcre 07PVH BK 281 104 65 8 82 22
RegenAcre 07PVH BM 712 295 124 11 282
RegenAcre 07PVH EE 624 70 48 381 55 70
RegenAcre 07PVH FL 540 80 12 193 174 1 80
RegenAcre 07PVH GB 43 1 42
RegenAcre 07PVH HD 93 18 37 20 18
RegenAcre 07PVH HI 279 105 38 17 14 105
RegenAcre 07PVH NM 68 35 33
RegenAcre 07PVH PL 152 2 148 2
RegenAcre 07PVH UM 486 121 135 109 121
ThinAcre 07PVH BK 142 34 7 3 34 7 37 7 3 7 3
ThinAcre 07PVH BM 1729 423 64 67 423 64 490 64 67 67
ThinAcre 07PVH EE 2363 301 16 349 301 37 328 301 37 328 37 328
ThinAcre 07PVH FL 2788 274 558 9 64 274 558 9 338 558 9 64 9 64
ThinAcre 07PVH GB 235 77 1 77 1 77 1 1
ThinAcre 07PVH HD 1518 398 108 398 108 398 108
ThinAcre 07PVH HI 2156 476 200 25 7 476 200 25 483 200 25 7 25 7
ThinAcre 07PVH NG 41 11 2 11 2 11 2 2
ThinAcre 07PVH NM 499 121 34 121 34 121 34 34



ThinAcre 07PVH PL 84 28 28 28
ThinAcre 07PVH UM 1742 550 5 18 550 11 12 550 11 12 11 12
Volume 07PVH BK 1114 7 32 0 27 149 3 284 7 134 38 0 6 115 3 174 85 50
Volume 07PVH BM 3040 89 13 97 45 92 435 149 585 320 33 74 13 381 508 206
Volume 07PVH EE 3447 63 27 86 114 163 76 664 153 846 135 69 201 23 193 568 66
Volume 07PVH FL 3051 58 117 26 16 115 227 69 421 91 725 2 343 14 150 47 152 269 209
Volume 07PVH GB 271 16 0 0 16 13 2 0 79 81 0 0 11 0 2 51
Volume 07PVH HD 712 84 22 6 96 48 92 84 93 29 4 38 31 31 48 6
Volume 07PVH HI 1494 100 42 37 1 111 190 5 255 101 134 19 64 27 137 10 186 50 25
Volume 07PVH NG 6 2 0 2 0 2 0 0
Volume 07PVH NM 346 26 11 7 77 74 26 16 41 7 58 3
Volume 07PVH PL 809 6 1 48 9 215 291 0 41 4 194
Volume 07PVH UM 2442 116 40 4 41 289 35 413 3 524 240 3 181 31 214 177 131
Young Mgmt 07PVH BK 2400 70 71 71 71 71 71 175 175 240 136 144 79 79 71 71 153 153 175 158 166
Young Mgmt 07PVH BM 4996 265 121 121 121 121 121 416 540 551 256 132 121 121 121 121 403 403 403 269 269
Young Mgmt 07PVH EE 6645 596 276 166 166 166 166 236 284 665 595 602 221 221 166 166 236 236 236 595 650
Young Mgmt 07PVH FL 2722 285 17 12 12 12 12 92 104 297 217 379 187 187 13 12 92 92 92 217 391
Young Mgmt 07PVH GB 185 12 1 1 43 42 42 1 43
Young Mgmt 07PVH HD 471 22 24 4 4 4 4 22 22 59 41 41 24 24 24 4 22 22 22 41 41
Young Mgmt 07PVH HI 1478 56 42 25 25 25 25 130 130 168 63 80 56 56 39 25 130 130 130 63 80
Young Mgmt 07PVH NG 3980 123 203 203 203 203 203 203 203 203 203 203 203 203 203 203 203 203 203 203 203
Young Mgmt 07PVH NM 1316 67 87 53 53 53 53 88 88 88 53 53 53 53 53 53 86 86 86 55 55
Young Mgmt 07PVH PL 1066 10 16 16 16 16 16 18 18 166 164 164 16 16 16 16 18 18 18 164 164
Young Mgmt 07PVH UM 3368 162 127 69 69 69 69 190 190 325 204 313 178 178 69 69 190 190 190 204 313
Young Patch 07PVH BK 995 2 306 22 163 33 149 46 100 12 162
Young Patch 07PVH BM 53 7 10 7 7 15 7
Young Patch 07PVH EE 4117 223 57 207 689 452 176 1 39 509 428 218 532 92 242 96 156
Young Patch 07PVH FL 14 4 10
Young Patch 07PVH Forest 32385 268 688 996 1125 1870 2170 2024 1133 2126 2198 2381 1919 1408 2041 2288 2290 1851 1386 2223
Young Patch 07PVH HI 4 4
Young Patch 07PVH NS 487 360 44 83
Young Patch 07PVH UM 854 39 49 70 348 18 14 92 76 10 138
AllHarvAcre 08Doak BK 2385 89 216 299 99 10 334 210 2 45 299 336 18 81 81 39 209 18
AllHarvAcre 08Doak BM 19733 2082 1374 1270 691 1944 1904 1264 424 2166 1986 1318 166 752 20 409 660 206 284 738 75
AllHarvAcre 08Doak EE 5347 1146 400 96 5 1102 355 115 77 1124 355 89 20 113 51 14 69 63 90 63
AllHarvAcre 08Doak FL 2721 165 165 323 165 13 341 102 8 11 330 339 8 165 165 19 13 389
AllHarvAcre 08Doak GB 2157 332 158 28 72 60 253 228 83 230 51 272 72 23 295
AllHarvAcre 08Doak HD 11048 1866 1086 185 90 2027 1124 256 180 2040 1203 263 16 40 3 294 46 26 267 36
AllHarvAcre 08Doak HI 1449 9 87 215 113 28 96 26 28 124 215 104 9 37 28 198 132
AllHarvAcre 08Doak NG 787 109 52 78 122 39 122 8 70 70 39 70 8
AllHarvAcre 08Doak NM 9206 478 1021 305 429 399 484 611 692 49 500 581 481 478 582 32 159 383 13 599 930
AllHarvAcre 08Doak NS 2568 190 488 68 86 262 104 226 86 262 68 104 226 104 294
AllHarvAcre 08Doak PL 13224 2316 1003 132 40 2620 1203 322 2669 1226 321 39 114 462 175 99 423 60
AllHarvAcre 08Doak UM 8634 459 702 914 222 458 744 1117 199 741 704 1155 269 2 245 255 39 210 199
Burning 08Doak BK 100083 5054 6062 6056 5846 5843 5650 5644 5434 4513 4721 4715 4505 4505 4505 4505 4505 4505 4505 4505 4505
Burning 08Doak BM 185549 13046 14058 13904 12767 10076 9207 8907 7979 9374 8949 8649 7721 7658 7575 7575 7721 7658 7575 7575 7575
Burning 08Doak EE 89528 6035 5806 5490 5456 5558 4621 4291 4280 4937 4231 3901 3890 3881 3876 3876 3890 3881 3876 3876 3876
Burning 08Doak FL 13047 436 763 708 598 848 958 895 801 575 727 664 570 562 562 562 570 562 562 562 562
Burning 08Doak GB 18851 1431 1655 1525 1497 890 925 795 767 820 918 788 760 760 760 760 760 760 760 760 760
Burning 08Doak HD 116490 9185 9355 8468 8283 7227 5956 5053 4900 6441 5649 4746 4593 4578 4577 4577 4593 4578 4577 4577 4577
Burning 08Doak HI 9011 686 806 745 719 381 451 390 364 363 450 389 363 363 363 363 363 363 363 363 363
Burning 08Doak NG 17042 1009 1289 1237 1237 886 824 772 772 747 799 747 747 747 747 747 747 747 747 747 747
Burning 08Doak NM 177304 10510 12055 11839 11603 9076 8982 8659 8637 7929 8381 8058 8036 7929 7929 7929 8036 7929 7929 7929 7929
Burning 08Doak NS 30876 1977 2303 2041 2041 1660 1779 1517 1517 1402 1569 1307 1307 1307 1307 1307 1307 1307 1307 1307 1307
Burning 08Doak PL 660271 46615 47355 46391 46392 34303 32701 31698 31737 31008 29265 28262 28301 28316 28262 28262 28301 28316 28262 28262 28262
Burning 08Doak UM 94578 6904 7225 7437 6542 4476 4718 4930 4016 4332 4550 4760 3846 3881 3848 3846 3846 3881 3848 3846 3846
Disturbance 08Doak BK 893 108 60 20 134 341 114 22 94
Disturbance 08Doak BM 1408 51 7 620 114 17 5 464 54 5 8 63
Disturbance 08Doak EE 431 27 282 75 15 28 4
Disturbance 08Doak FL 107 10 13 14 70
Disturbance 08Doak Forest 4724 100 185 637 640 137 252 135 409 651 112 268 147 385 666
Disturbance 08Doak GB 2 2
Disturbance 08Doak HD 383 2 14 58 36 52 91 92 38
Disturbance 08Doak HI 178 34 4 30 110
Disturbance 08Doak NG 180 61 30 35 17 27 10
Disturbance 08Doak NM 1076 17 193 30 496 14 43 47 47 59 5 17 1 107
Disturbance 08Doak NS 54 1 24 29
Disturbance 08Doak PL 383 9 47 134 149 3 31 10
Disturbance 08Doak UM 835 95 115 125 30 60 34 2 165 22 1 29 143 14
Gaps 08Doak BK 40 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Gaps 08Doak BM 512 27 27 27 25 25 25 26 25 24 25 26 27 25 25 25 26 26 26 25 25
Gaps 08Doak EE 220 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Gaps 08Doak FL 32 2 2 1 1 1 2 2 2 2 2 1 1 1 2 2 2 2 2 1 1
Gaps 08Doak GB 29 1 1 1 2 2 2 1 1 1 2 2 2 1 1 1 2 2 2 1 1
Gaps 08Doak HD 415 21 21 21 21 21 21 21 20 20 20 21 21 21 21 21 21 21 21 20 20
Gaps 08Doak HI 32 2 2 1 1 1 2 2 2 2 2 1 1 1 2 2 2 2 2 1 1
Gaps 08Doak NG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gaps 08Doak NM 176 11 8 8 8 9 9 9 8 8 10 11 9 7 6 8 10 11 11 9 6
Gaps 08Doak NS 690 35 34 34 34 35 35 35 34 34 34 35 35 35 34 34 34 35 35 35 34
Gaps 08Doak PL 370 19 19 19 19 19 19 19 18 17 17 18 19 19 19 19 19 19 19 17 17
Gaps 08Doak UM 331 17 17 17 17 17 17 16 16 16 17 16 16 16 17 17 17 17 17 16 15
LateSerlClos 08Doak BK 3670 2744 541 104 1 40 40 39 81 2 39 39
LateSerlClos 08Doak BM 17244 7905 3914 1512 826 424 478 357 174 20 409 190 208 408 324 75 20
LateSerlClos 08Doak EE 3783 2565 537 357 0 0 75 75 81 6 6 57 18 6
LateSerlClos 08Doak FL 1221 701 278 0 13 13 13 5 11 165 11 11
LateSerlClos 08Doak Forest 115 1 3 5 9 14 13 13 10 8 13 12 14
LateSerlClos 08Doak GB 643 338 118 23 23 23 72 23 23
LateSerlClos 08Doak HD 4689 2360 713 147 98 128 162 162 111 3 87 215 290 177 36
LateSerlClos 08Doak HI 306 129 28 0 28 28 28 9 28 28
LateSerlClos 08Doak NG 770 349 241 110 70
LateSerlClos 08Doak NM 6423 3302 1379 1033 421 16 16 16 13 13 13 32 36 52 52 16 13
LateSerlClos 08Doak NS 1632 1003 628 1



LateSerlClos 08Doak PL 11156 6740 1117 342 33 423 571 543 159 223 522 423 60
LateSerlClos 08Doak UM 7555 3341 1870 379 336 73 272 230 230 203 168 212 42 199
LateSerlOpen 08Doak BK 434 8 216 210
LateSerlOpen 08Doak BM 5014 1673 1374 1094 182 168 231 209 83
LateSerlOpen 08Doak EE 1493 1056 355 25 14 19 19 5
LateSerlOpen 08Doak FL 291 165 102 8 8 8
LateSerlOpen 08Doak Forest 5541 84 248 121 59 48 5 50 147 211 369 575 533 570 466 374 580 524 577
LateSerlOpen 08Doak GB 246 60 158 28
LateSerlOpen 08Doak HD 3161 1863 1072 181 18 16 4 4 1 1 1
LateSerlOpen 08Doak HI 113 87 26
LateSerlOpen 08Doak NG 52 52
LateSerlOpen 08Doak NM 910 452 188 67 107 48 48
LateSerlOpen 08Doak NS 348 86 262
LateSerlOpen 08Doak PL 3598 2316 1003 39 79 79 54 14 14
LateSerlOpen 08Doak UM 2265 438 702 914 90 5 24 21 37 18 16
MidAgeClosed 08Doak BK 2447 147 147 39 39 89 188 188 188 188 101 39 39 128 146 225 188 188 99 81
MidAgeClosed 08Doak BM 11454 1185 813 600 377 174 49 429 457 457 647 802 593 593 716 546 752 504 504 614 642
MidAgeClosed 08Doak EE 2586 152 140 132 217 216 141 51 46 46 136 135 192 102 121 127 217 159 159 51 46
MidAgeClosed 08Doak FL 4088 34 34 37 24 11 224 389 391 391 391 165 11 11 237 237 402 378 378 165 178
MidAgeClosed 08Doak Forest 7386 124 307 428 714 903 405 318 245 467 822 384 324 264 450 829 402
MidAgeClosed 08Doak GB 2727 23 23 23 223 200 200 72 72 72 272 272 223 23 23 23 295 272 272 72 72
MidAgeClosed 08Doak HD 3080 282 189 247 238 125 89 92 26 12 99 218 304 304 349 262 123 39 39 17 26
MidAgeClosed 08Doak HI 3244 28 28 28 189 302 302 302 302 141 28 28 217 321 302 302 302 113 9
MidAgeClosed 08Doak NG 1209 39 39 39 117 117 78 78 78 39 39 39 47 117 78 78 78 109
MidAgeClosed 08Doak NM 17914 550 506 29 475 1028 1097 1044 845 845 1327 1460 1067 621 504 842 1304 1490 1490 975 415
MidAgeClosed 08Doak NS 3650 104 330 330 294 68 68 172 398 330 226 68 172 398 398 294
MidAgeClosed 08Doak PL 6256 716 716 692 624 159 6 6 61 61 61 223 522 522 643 643 420 60 60 61
MidAgeClosed 08Doak UM 4305 589 332 342 269 251 52 23 21 203 203 268 268 467 264 264 199 199 35 56
MidAgeOpen 08Doak BM 440 148 209 83
MidAgeOpen 08Doak EE 38 14 19 5
MidAgeOpen 08Doak FL 16 8 8
MidAgeOpen 08Doak Forest 2882 40 40 64 222 414 311 156 155 218 425 306 152 166 213
MidAgeOpen 08Doak HD 11 4 4 1 1 1
MidAgeOpen 08Doak NM 96 48 48
MidAgeOpen 08Doak PL 200 39 79 54 14 14
MidAgeOpen 08Doak UM 95 5 19 37 18 16
OldSerlClose 08Doak BK 44602 3165 5152 3344 2871 2847 2847 1916 1837 1800 1800 1916 1916 1904 1825 1624 1624 1624 1557 1544 1489
OldSerlClose 08Doak BM 59698 4297 7294 3642 3399 3587 3410 3088 2637 2581 2325 2387 2345 2345 2345 2345 2345 2342 2347 2337 2300
OldSerlClose 08Doak EE 46123 2862 4501 2687 2808 2642 2485 2069 1841 1859 1859 2075 2069 2060 2044 2044 2044 2044 2044 2044 2042
OldSerlClose 08Doak FL 4872 608 862 611 365 365 365 146 103 103 103 133 133 133 133 125 125 125 125 125 84
OldSerlClose 08Doak Forest 86 1 3 5 9 15 16 18 19
OldSerlClose 08Doak GB 1880 682 744 157 22 22 22 15 38 15 15 15 15 15 15 15 15 15 15 14 14
OldSerlClose 08Doak HD 40199 4991 5636 2380 1953 2040 2042 1615 1476 1512 1512 1590 1569 1538 1538 1538 1484 1430 1517 1430 1408
OldSerlClose 08Doak HI 6923 943 943 415 286 286 286 313 285 285 285 285 285 283 283 265 265 265 265 200 200
OldSerlClose 08Doak NG 7051 812 832 496 396 363 349 314 243 232 232 280 280 280 280 280 280 280 274 274 274
OldSerlClose 08Doak NM 74625 7868 8693 4682 4049 3881 3875 3213 2479 2451 2432 3161 3148 3148 3120 3085 3082 3072 3107 3071 3008
OldSerlClose 08Doak NS 138667 7551 7438 7177 7034 7034 7034 6834 6806 6805 6805 6825 6825 6825 6825 6811 6811 6811 6811 6811 6794
OldSerlClose 08Doak PL 116927 22949 27569 7341 6620 6522 6473 3351 2583 2441 2440 2880 2880 2880 2862 2856 2856 2856 2856 2856 2856
OldSerlClose 08Doak UM 55095 4187 5138 2669 2691 2942 2907 2576 2435 2620 2620 2537 2440 2427 2426 2426 2426 2409 2577 2325 2317
OldSerlOpen 08Doak BK 63261 8 2214 2823 2823 2823 3755 3755 3755 3755 3755 3755 3755 3755 3755 3755 3755 3755 3755 3755
OldSerlOpen 08Doak BM 183383 1673 8092 9682 9822 9842 10078 10246 10329 10329 10329 10329 10329 10329 10329 10329 10329 10329 10329 10329
OldSerlOpen 08Doak EE 71781 1056 3369 3630 3630 3630 4016 4030 4035 4035 4035 4035 4035 4035 4035 4035 4035 4035 4035 4035
OldSerlOpen 08Doak FL 13272 379 562 562 562 781 802 802 802 802 802 802 802 802 802 802 802 802 802
OldSerlOpen 08Doak Forest 14090 236 566 1012 1109 1285 1304 1327 1512 1534 385 247 272 380 625 680 781 835
OldSerlOpen 08Doak GB 17815 60 895 986 986 986 993 993 993 993 993 993 993 993 993 993 993 993 993 993
OldSerlOpen 08Doak HD 135962 1863 6584 7229 7235 7247 7553 7557 7557 7557 7558 7558 7558 7558 7558 7558 7558 7558 7558 7558
OldSerlOpen 08Doak HI 8432 428 470 470 470 471 471 471 471 471 471 471 471 471 471 471 471 471 471
OldSerlOpen 08Doak NG 11198 495 609 609 609 634 634 634 634 634 634 634 634 634 634 634 634 634 634
OldSerlOpen 08Doak NM 109589 4899 5567 5575 5634 6235 6283 6283 6283 6283 6283 6283 6283 6283 6283 6283 6283 6283 6283
OldSerlOpen 08Doak NS 26530 86 1236 1312 1312 1312 1512 1520 1520 1520 1520 1520 1520 1520 1520 1520 1520 1520 1520 1520
OldSerlOpen 08Doak PL 506437 2316 24322 25348 25348 25348 28410 28825 28865 28865 28879 28879 28879 28879 28879 28879 28879 28879 28879 28879
OldSerlOpen 08Doak UM 92433 438 4070 4927 5012 5012 5172 5184 5203 5205 5221 5221 5221 5221 5221 5221 5221 5221 5221 5221
OthrSheltAcr 08Doak BK 561 81 81 2 37 2 37 81 81 39 120
OthrSheltAcr 08Doak BM 4461 409 599 203 121 190 278 141 409 75 20 594 514 75 20 738 75
OthrSheltAcr 08Doak EE 90 18 6 18 6 18 6 18
OthrSheltAcr 08Doak FL 869 165 165 11 11 165 165 11 176
OthrSheltAcr 08Doak GB 452 72 72 23 23 72 72 23 95
OthrSheltAcr 08Doak HD 1215 3 90 128 49 87 164 49 3 36 3 264 36 267 36
OthrSheltAcr 08Doak HI 157 9 9 28 28 9 9 28 28 9
OthrSheltAcr 08Doak NG 350 70 70 70 70 70
OthrSheltAcr 08Doak NM 407 32 68 16 36 16 13 32 13 32 52 13 84
OthrSheltAcr 08Doak PL 1932 223 200 283 200 60 423 60 423 60
OthrSheltAcr 08Doak UM 1776 203 42 203 199 42 199 35 245 199 210 199
RegenAcre 08Doak BK 522 89 18 81 2 126 18 81 89 18
RegenAcre 08Doak BM 1914 48 409 269 203 169 75 20 409 48 264
RegenAcre 08Doak EE 816 90 45 46 90 45 57 46 108 51 46 57 90 45
RegenAcre 08Doak FL 1019 213 13 165 237 165 13 213
RegenAcre 08Doak GB 967 200 72 200 23 200 72 200
RegenAcre 08Doak HD 427 14 9 3 127 128 58 36 3 14 9 26
RegenAcre 08Doak HI 953 189 104 9 28 189 104 9 189 132
RegenAcre 08Doak NG 281 39 8 70 39 8 70 39 8
RegenAcre 08Doak NM 6628 446 569 69 361 383 32 446 569 36 16 452 361 446 582 32 383 515 930
RegenAcre 08Doak NS 1524 104 226 68 104 226 68 104 226 104 294
RegenAcre 08Doak PL 864 61 99 223 261 60 61 99
RegenAcre 08Doak UM 546 21 226 42 199 21 37
ThinAcre 08Doak BK 1302 8 216 210 8 216 210 8 216 210
ThinAcre 08Doak BM 13358 1673 1374 1270 92 1693 1374 1074 146 1756 1374 1074 146 83 146 83
ThinAcre 08Doak EE 4441 1056 355 96 5 1056 355 25 14 1061 355 25 14 5 14 5
ThinAcre 08Doak FL 833 165 110 165 102 8 165 102 8 8
ThinAcre 08Doak GB 738 60 158 28 60 158 28 60 158 28
ThinAcre 08Doak HD 9406 1863 1072 185 1890 1072 169 16 1864 1072 169 16 1 16 1
ThinAcre 08Doak HI 339 87 26 87 26 87 26



ThinAcre 08Doak NG 156 52 52 52
ThinAcre 08Doak NM 2171 452 236 452 129 107 452 129 107 107
ThinAcre 08Doak NS 1044 86 262 86 262 86 262
ThinAcre 08Doak PL 10428 2316 1003 132 40 2336 1003 39 2370 1003 39 54 39 54
ThinAcre 08Doak UM 6312 438 702 914 19 458 702 914 473 704 914 35 2 35 2
Volume 08Doak BK 1673 30 54 245 162 2 226 52 2 56 74 262 28 98 139 9 206 28
Volume 08Doak BM 10229 572 344 305 736 580 1222 550 341 1071 808 683 66 699 38 705 347 105 436 530 91
Volume 08Doak EE 2497 499 204 11 1 344 88 136 76 323 88 98 12 165 77 4 71 82 130 88
Volume 08Doak FL 2624 58 42 468 255 24 376 25 2 13 77 394 2 200 285 4 18 381
Volume 08Doak GB 2188 537 39 7 110 15 190 297 48 54 50 377 124 6 334
Volume 08Doak HD 4108 467 305 47 32 519 283 173 191 744 507 193 4 72 5 100 21 37 365 43
Volume 08Doak HI 1892 3 22 416 239 8 39 7 40 78 301 162 10 22 36 296 213
Volume 08Doak NG 834 119 13 126 155 74 28 12 85 121 74 15 12
Volume 08Doak NM 12400 1206 1573 200 827 853 177 734 876 74 150 696 609 688 851 55 42 557 3 838 1391
Volume 08Doak NS 2910 289 645 149 22 66 151 328 22 66 107 151 328 151 435
Volume 08Doak PL 5596 579 251 11 9 747 311 338 977 667 558 9 128 118 114 141 565 73
Volume 08Doak UM 4114 164 176 228 70 113 187 530 64 609 176 601 403 0 104 90 64 295 240
Young Mgmt 08Doak BK 2643 31 31 143 242 245 156 60 62 99 99 186 167 248 159 141 60 60 60 188 206
Young Mgmt 08Doak BM 7992 87 58 61 470 529 529 317 472 672 482 402 222 631 508 488 264 312 391 535 562
Young Mgmt 08Doak EE 3529 143 173 189 99 106 106 202 201 258 168 187 136 226 207 201 111 112 169 259 276
Young Mgmt 08Doak FL 2904 11 11 213 378 392 179 14 1 12 12 238 227 392 166 166 1 14 14 238 225
Young Mgmt 08Doak GB 2765 200 200 201 73 73 73 201 201 224 24 24 1 273 273 273 1 1 1 224 224
Young Mgmt 08Doak HD 2093 77 91 15 18 16 16 102 221 310 223 140 51 54 9 9 20 29 55 305 332
Young Mgmt 08Doak HI 2462 0 0 189 302 302 113 0 28 28 28 189 293 302 113 9 0 0 28 217 321
Young Mgmt 08Doak NG 969 42 42 44 83 85 85 8 8 47 47 47 16 86 86 78 8 47 47 47 16
Young Mgmt 08Doak NM 19739 507 1076 1165 1112 947 878 982 1184 1184 702 569 943 1421 1538 1164 686 500 500 1067 1614
Young Mgmt 08Doak NS 4008 107 333 336 300 74 74 111 337 337 233 7 75 179 405 337 233 7 7 111 405
Young Mgmt 08Doak PL 6092 89 89 114 114 189 189 199 361 660 660 558 259 259 138 138 138 199 298 721 720
Young Mgmt 08Doak UM 2974 88 57 50 29 33 33 238 238 303 100 299 234 234 35 35 70 91 93 268 446
Young Patch 08Doak BK 526 64 35 12 79 201 67 13 55
Young Patch 08Doak BM 832 30 4 366 68 10 3 274 32 3 5 37
Young Patch 08Doak EE 253 16 166 44 9 16 2
Young Patch 08Doak FL 63 6 8 8 41
Young Patch 08Doak Forest 18771 124 366 527 798 1255 1172 1138 900 1174 1276 1321 1111 768 1184 1264 1332 1117 753 1191
Young Patch 08Doak GB 1 1
Young Patch 08Doak HD 225 1 8 34 21 31 54 54 22
Young Patch 08Doak HI 105 20 2 18 65
Young Patch 08Doak NG 107 36 18 21 10 16 6
Young Patch 08Doak NM 636 10 114 18 293 8 25 28 28 35 3 10 1 63
Young Patch 08Doak NS 32 1 14 17
Young Patch 08Doak PL 226 5 28 79 88 2 18 6
Young Patch 08Doak UM 491 56 68 73 18 35 20 1 97 13 1 17 84 8
AllHarvAcre 09Ioak BK 21514 537 271 2099 128 1585 2118 77 2584 241 1064 434 2113 195 14 2537 1198 1979 729 685 926
AllHarvAcre 09Ioak BM 22042 129 790 1697 40 480 2331 511 2939 22 609 1559 1697 787 2239 572 2955 517 129 2039
AllHarvAcre 09Ioak EE 34286 6529 87 1168 2392 562 813 283 977 384 7125 314 1255 609 1884 877 424 344 695 6565 999
AllHarvAcre 09Ioak FL 9417 21 1279 542 645 746 138 79 622 21 971 674 607 529 341 543 79 403 184 993
AllHarvAcre 09Ioak GB 87569 1512 5036 10560 3003 1131 7480 328 6596 788 2643 7171 10566 1895 2738 5335 3547 5389 2031 1527 8293
AllHarvAcre 09Ioak HD 49135 2677 426 2394 2455 7018 3285 1138 1522 927 3250 1029 489 5573 124 6863 2960 1862 141 3268 1734
AllHarvAcre 09Ioak HI 9507 203 24 1491 753 22 244 131 510 331 225 688 1140 998 618 204 193 488 331 225 688
AllHarvAcre 09Ioak NG 4751 438 343 183 42 280 173 219 438 376 530 227 16 245 35 173 203 438 392
AllHarvAcre 09Ioak NM 86124 3921 7214 2168 4509 2179 6201 82 4753 4797 5154 6870 5254 273 4427 6342 1093 3386 4471 5483 7547
AllHarvAcre 09Ioak NS 4184 256 591 943 168 4 4 256 1534 164 4 260
AllHarvAcre 09Ioak PL 28976 1355 1150 2518 218 3416 944 249 760 983 1355 2579 2518 678 126 3834 526 835 998 1374 2560
AllHarvAcre 09Ioak UM 26573 383 88 1865 739 4003 2498 737 756 1248 400 748 1952 766 4993 1984 292 1923 433 765
Burning 09Ioak BK 194638 13383 14004 14004 14004 10006 9695 9695 9695 8346 8346 8346 8346 8346 8346 8346 8346 8346 8346 8346 8346
Burning 09Ioak BM 371782 25731 27903 27903 27903 18841 17755 17755 17755 15853 15853 15853 15853 15853 15853 15853 15853 15853 15853 15853 15853
Burning 09Ioak EE 261515 18140 19128 19128 19128 13279 12814 12814 12814 11202 11188 11188 11188 11188 11188 11188 11188 11188 11188 11188 11188
Burning 09Ioak FL 33523 2538 2758 2758 2758 1537 1433 1433 1433 1409 1406 1406 1406 1406 1406 1406 1406 1406 1406 1406 1406
Burning 09Ioak GB 306891 23803 23905 23905 23905 13957 13967 13967 13967 12988 12957 12957 12957 12957 12957 12957 12957 12957 12957 12957 12957
Burning 09Ioak HD 300113 21404 23265 23265 23265 14703 13821 13821 13821 12751 12727 12727 12727 12727 12727 12727 12727 12727 12727 12727 12727
Burning 09Ioak HI 48218 2792 3446 3446 3446 2726 2444 2444 2444 2106 2084 2084 2084 2084 2084 2084 2084 2084 2084 2084 2084
Burning 09Ioak NG 96676 6885 7580 7580 7580 4726 4396 4396 4396 4103 4094 4094 4094 4094 4094 4094 4094 4094 4094 4094 4094
Burning 09Ioak NM 544660 37924 39194 39194 39194 27726 27092 27092 27092 23346 23346 23346 23346 23346 23346 23346 23346 23346 23346 23346 23346
Burning 09Ioak NS 19266 1115 1327 1327 1327 1114 1008 1008 1008 836 836 836 836 836 836 836 836 836 836 836 836
Burning 09Ioak PL 195752 11014 12799 12799 12799 11583 10705 10705 10705 8560 8553 8553 8553 8553 8553 8553 8553 8553 8553 8553 8553
Burning 09Ioak UM 275296 19906 21842 21842 21842 13282 12337 12337 12337 11641 11630 11630 11630 11630 11630 11630 11630 11630 11630 11630 11630
Disturbance 09Ioak BK 742 29 27 150 140 7 12 20 111 11 68 27 66 34 40
Disturbance 09Ioak BM 1536 121 22 27 42 280 1 7 7 1 235 3 139 57 407 187
Disturbance 09Ioak EE 507 31 37 155 8 11 11 52 202
Disturbance 09Ioak FL 53 7 4 9 2 31
Disturbance 09Ioak Forest 5713 346 194 475 1054 247 373 212 587 871 183 410 239 522
Disturbance 09Ioak GB 575 13 423 15 52 72
Disturbance 09Ioak HD 311 90 178 8 3 2 30
Disturbance 09Ioak HI 108 15 24 15 2 41 8 3
Disturbance 09Ioak NG 472 124 32 1 10 93 7 174 31
Disturbance 09Ioak NM 2209 177 310 214 639 201 202 41 12 12 10 194 62 14 7 112 2
Disturbance 09Ioak PL 1233 3 2 4 4 114 51 4 88 22 3 42 122 774
Disturbance 09Ioak UM 1790 82 83 64 25 53 215 14 50 362 3 51 8 115 20 354 91 3 197
Gaps 09Ioak BK 2309 123 121 119 121 116 105 106 109 120 117 119 119 121 123 112 106 106 114 117 115
Gaps 09Ioak BM 1512 85 79 79 80 86 70 67 63 79 81 74 74 75 86 74 70 67 75 78 70
Gaps 09Ioak EE 1772 71 70 64 92 93 98 112 109 110 68 69 62 103 92 101 100 113 109 69 67
Gaps 09Ioak FL 318 23 14 11 7 16 16 19 19 19 20 15 14 11 12 16 15 19 17 20 15
Gaps 09Ioak GB 2652 176 142 97 89 124 124 141 132 176 167 129 85 96 124 146 122 141 154 167 120
Gaps 09Ioak HD 2550 155 153 136 125 83 93 101 142 145 148 146 147 119 125 96 108 102 134 146 146
Gaps 09Ioak HI 378 24 24 13 10 10 21 24 24 23 23 20 13 11 10 18 20 24 23 23 20
Gaps 09Ioak NG 308 15 13 12 15 17 18 18 18 17 14 13 11 14 15 18 18 18 17 14 13
Gaps 09Ioak NM 5953 325 277 280 276 320 295 325 316 308 282 268 279 306 305 305 301 325 317 283 260
Gaps 09Ioak NS 358 20 16 10 11 15 21 22 22 22 20 20 10 12 11 21 21 22 22 20 20
Gaps 09Ioak PL 1861 107 99 81 88 72 90 90 113 107 100 89 77 85 96 94 91 90 104 99 89
Gaps 09Ioak UM 1738 107 106 93 92 65 68 65 88 93 97 102 93 92 92 78 67 65 83 95 97
LateSerlClos 09Ioak BK 70796 21886 20040 13534 6700 2256 1417 1248 308 112 104 40 46 44 1081 1137 45 650 148
LateSerlClos 09Ioak BM 75426 23318 21803 8899 6462 6286 2436 1942 996 771 768 45 47 47 26 574 511 495



LateSerlClos 09Ioak EE 56974 18087 17720 8360 3988 1327 817 839 285 281 270 131 47 1931 37 419 277 910 440 404 404
LateSerlClos 09Ioak FL 12678 3566 2767 1288 677 708 413 435 474 28 28 608 480 521 11 409 197 34 34
LateSerlClos 09Ioak Forest 467 210 90 8 13 19 17 19 16 14 21 19 21
LateSerlClos 09Ioak GB 99077 29746 26600 9511 7783 7423 2354 3086 1777 1664 1658 46 42 2774 14 3263 57 1264 15
LateSerlClos 09Ioak HD 111541 27831 26569 14675 13983 3760 2362 2026 1590 1021 958 435 2411 72 6453 2875 1077 737 1296 705 705
LateSerlClos 09Ioak HI 15050 4605 4136 1365 423 397 499 769 716 491 488 39 390 633 15 40 22 22
LateSerlClos 09Ioak NG 15537 5135 4689 1835 887 706 612 419 335 224 214 384 37 25 35
LateSerlClos 09Ioak NM 163447 42579 33935 24842 12946 10090 8133 6670 4581 347 326 3233 189 4595 1000 1524 1027 2394 2720 1158 1158
LateSerlClos 09Ioak NS 8420 3564 2641 973 467 4 4 591 164 4 4 4
LateSerlClos 09Ioak PL 61114 19322 14845 9126 5753 933 1507 1781 1665 653 586 4 8 134 3424 511 249 174 159 140 140
LateSerlClos 09Ioak UM 74008 19249 19340 9602 8779 4621 2305 1984 1022 121 41 165 86 85 4056 1516 261 725 50
LateSerlOpen 09Ioak BK 10218 4713 3011 1852 275 113 112 96 29 17
LateSerlOpen 09Ioak BM 28549 10913 11345 4391 351 382 373 366 237 191
LateSerlOpen 09Ioak EE 11718 6454 4328 522 161 75 72 62 39 5
LateSerlOpen 09Ioak FL 2600 839 676 464 200 120 93 89 83 36
LateSerlOpen 09Ioak Forest 12055 97 352 788 1383 1384 864 417 138 300 490 744 705 776 671 568 817 741 820
LateSerlOpen 09Ioak GB 21696 8357 6048 4524 892 688 627 245 193 122
LateSerlOpen 09Ioak HD 12222 6517 2829 1391 536 264 249 224 160 52
LateSerlOpen 09Ioak HI 2767 987 1087 236 4 101 108 108 108 28
LateSerlOpen 09Ioak NG 5679 1772 1968 1553 102 97 57 57 57 16
LateSerlOpen 09Ioak NM 18011 5155 4522 2989 1094 1462 946 837 746 260
LateSerlOpen 09Ioak NS 882 336 380 158 2 2 2 2
LateSerlOpen 09Ioak PL 4025 1834 1179 297 105 151 151 151 114 43
LateSerlOpen 09Ioak UM 17772 6035 6146 2106 1125 770 486 464 441 199
MidAgeClosed 09Ioak BK 51808 2210 1805 1478 1539 1210 1210 1133 2142 4047 3683 4059 4002 4347 3627 1947 1966 1316 2988 3696 3403
MidAgeClosed 09Ioak BM 56533 4324 3221 2389 2303 2215 1689 1044 981 3214 3636 3317 3337 3386 4923 2654 2183 1688 3363 3846 2820
MidAgeClosed 09Ioak EE 132076 1762 1281 1480 7380 7226 8016 9987 9934 10087 4184 4848 3862 7821 8047 8920 9014 10147 9928 4130 4022
MidAgeClosed 09Ioak FL 37582 1220 735 565 525 1743 1999 2347 2309 2765 2882 1596 1588 1102 1808 1925 2253 2760 2374 2896 2190
MidAgeClosed 09Ioak Forest 10732 210 556 546 769 1045 600 487 375 680 1118 548 500 418 626 1128 1126
MidAgeClosed 09Ioak GB 295041 8193 4622 4094 4117 8852 15073 16654 16553 23115 21931 18147 11804 10584 17244 17133 16805 18273 21470 23490 16887
MidAgeClosed 09Ioak HD 164301 5170 3444 2477 2827 2719 4461 5742 12088 13047 13677 13824 12061 10339 4843 4296 7721 7209 11184 13604 13568
MidAgeClosed 09Ioak HI 37575 1064 1042 1039 1182 1046 2233 2351 2351 2391 2323 2306 1015 592 1080 2180 2428 3024 2824 2796 2308
MidAgeClosed 09Ioak NG 17642 1030 600 508 892 1203 1136 1056 1056 999 603 260 280 634 807 1302 1356 1356 1153 792 619
MidAgeClosed 09Ioak NM 314153 13997 10396 9010 12126 17547 14296 16600 17091 20212 16373 11541 16214 15708 19081 18517 18435 20468 18867 15483 12191
MidAgeClosed 09Ioak NS 23164 6 6 4 260 847 1790 1954 1954 1954 1702 1111 168 260 260 1794 1790 1954 1954 1698 1698
MidAgeClosed 09Ioak PL 115769 2203 2419 2382 3489 4053 5677 5292 8592 8582 7568 6588 5049 6094 4414 6923 6766 6718 8653 7897 6410
MidAgeClosed 09Ioak UM 108038 6004 3884 2560 2313 1926 2871 2484 6428 7900 8517 9092 7996 7853 3893 4327 3854 3129 6348 8212 8447
MidAgeOpen 09Ioak BK 146 57 51 24 14
MidAgeOpen 09Ioak BM 961 276 321 193 171
MidAgeOpen 09Ioak EE 72 32 22 18
MidAgeOpen 09Ioak FL 248 45 84 83 36
MidAgeOpen 09Ioak Forest 4815 143 280 156 41 138 216 268 528 437 248 234 320 583 421 237 260 305
MidAgeOpen 09Ioak GB 1129 577 241 189 122
MidAgeOpen 09Ioak HD 458 100 185 121 52
MidAgeOpen 09Ioak HI 70 3 23 23 21
MidAgeOpen 09Ioak NG 67 9 21 21 16
MidAgeOpen 09Ioak NM 2496 826 760 672 238
MidAgeOpen 09Ioak NS 4 2 2
MidAgeOpen 09Ioak PL 258 52 115 81 10
MidAgeOpen 09Ioak UM 1558 454 464 441 199
OldSerlClose 09Ioak BK 242470 2704 4800 4740 11441 15292 14381 13297 13646 13651 13586 13541 13541 13536 13513 13500 13481 13461 13461 13461 13437
OldSerlClose 09Ioak BM 155419 2052 4190 5088 6547 7420 9414 8200 8709 8944 8808 8714 8712 8711 8650 8640 8642 8642 8642 8402 8292
OldSerlClose 09Ioak EE 112628 2587 3445 2636 4535 7346 7790 6130 6004 6008 6015 6015 6042 6004 6014 6014 6051 6051 6020 6020 5901
OldSerlClose 09Ioak FL 1779 21 68 11 62 92 116 98 98 107 107 107 102 98 101 108 111 93 93 93 93
OldSerlClose 09Ioak Forest 129 2 6 8 13 21 23 27 29
OldSerlClose 09Ioak GB 24646 1143 2943 2220 2404 2897 1628 751 869 869 869 869 838 817 803 786 788 788 788 788 788
OldSerlClose 09Ioak HD 133838 2935 5463 5239 2921 7233 8247 7325 7269 7275 7319 7307 7244 7250 7253 7253 7261 7261 7261 7261 7261
OldSerlClose 09Ioak HI 12661 115 641 530 565 732 887 664 648 651 651 651 651 649 648 663 663 663 663 663 663
OldSerlClose 09Ioak NG 38713 1162 1634 995 1566 1759 2056 2076 2151 2151 2155 2151 2151 2151 2176 2121 2117 2117 2014 2014 1996
OldSerlClose 09Ioak NM 466872 15612 21514 13354 20729 23985 25169 24739 24826 24850 24859 24848 24729 24636 24725 24729 24767 24701 24700 24700 24700
OldSerlClose 09Ioak NS 21130 135 467 637 873 1340 1340 1167 1167 1167 1167 1167 1167 1167 1167 1167 1167 1167 1167 1167 1167
OldSerlClose 09Ioak PL 138879 3470 6851 4603 7016 8938 9203 7112 7145 7139 7157 7146 7120 7103 7103 7035 7039 7039 7039 7039 6582
OldSerlClose 09Ioak UM 119572 3422 5534 4795 4733 5341 6911 6418 6660 6595 6528 6497 6471 6400 6357 6210 6164 6164 6164 6162 6046
OldSerlOpen 09Ioak BK 134162 1918 3936 5122 6709 8233 8234 8250 8317 8329 8346 8346 8346 8346 8346 8346 8346 8346 8346
OldSerlOpen 09Ioak BM 247150 1676 2285 9367 13429 15471 15480 15487 15616 15662 15853 15853 15853 15853 15853 15853 15853 15853 15853
OldSerlOpen 09Ioak EE 182585 2582 5213 9023 9402 11099 11116 11126 11149 11183 11188 11188 11188 11188 11188 11188 11188 11188 11188
OldSerlOpen 09Ioak FL 22239 385 619 832 1143 1283 1313 1317 1323 1370 1406 1406 1406 1406 1406 1406 1406 1406 1406
OldSerlOpen 09Ioak Forest 24451 18 184 819 1333 1957 2125 2151 2363 2578 2630 2563 2043 1450 1076 1161
OldSerlOpen 09Ioak GB 206280 2962 5658 7234 10933 12239 12330 12712 12764 12835 12957 12957 12957 12957 12957 12957 12957 12957 12957
OldSerlOpen 09Ioak HD 211083 4088 8621 10123 11047 12438 12478 12503 12567 12675 12727 12727 12727 12727 12727 12727 12727 12727 12727
OldSerlOpen 09Ioak HI 32873 404 611 1462 1696 1960 1976 1976 1976 2056 2084 2084 2084 2084 2084 2084 2084 2084 2084
OldSerlOpen 09Ioak NG 66378 1663 1802 2217 3673 3988 4037 4037 4037 4078 4094 4094 4094 4094 4094 4094 4094 4094 4094
OldSerlOpen 09Ioak NM 384097 12982 14317 15938 18267 21884 22400 22509 22600 23086 23346 23346 23346 23346 23346 23346 23346 23346 23346
OldSerlOpen 09Ioak NS 13364 219 281 505 661 834 834 834 836 836 836 836 836 836 836 836 836 836 836
OldSerlOpen 09Ioak PL 140167 3622 5108 6024 6287 8396 8402 8402 8439 8510 8553 8553 8553 8553 8553 8553 8553 8553 8553
OldSerlOpen 09Ioak UM 186214 3467 4316 8379 9602 10850 11144 11166 11189 11431 11630 11630 11630 11630 11630 11630 11630 11630 11630
OthrSheltAcr 09Ioak BK 10878 96 1867 128 527 1963 32 594 110 96 67 1881 128 2441 81 67 574 145 81
OthrSheltAcr 09Ioak BM 11984 40 1697 40 480 1719 1227 22 40 747 1697 40 2199 747 502 40 747
OthrSheltAcr 09Ioak EE 5674 343 508 562 88 165 788 88 377 226 383 500 42 226 500 379 499
OthrSheltAcr 09Ioak FL 1994 76 138 341 138 3 287 3 98 138 341 138 3 265 25
OthrSheltAcr 09Ioak GB 28998 3708 271 1131 4219 271 2755 517 1624 3714 271 5335 286 1624 1627 15 1630
OthrSheltAcr 09Ioak HD 17574 2169 2394 573 80 225 1522 143 2169 949 63 2230 80 93 949 80 2201 1654
OthrSheltAcr 09Ioak HI 3384 4 135 22 200 131 510 200 4 488 135 200 153 488 200 26 488
OthrSheltAcr 09Ioak NG 1762 42 42 203 173 219 42 173 16 42 203 173 203 42 189
OthrSheltAcr 09Ioak NM 24900 2168 82 1233 4719 82 1424 2551 191 2168 82 5396 638 191 3228 556 191
OthrSheltAcr 09Ioak NS 16 4 4 4 4
OthrSheltAcr 09Ioak PL 6176 92 92 843 586 843 92 586 92 824 19 586 824 111 586
OthrSheltAcr 09Ioak UM 6299 263 5 739 17 727 476 43 722 263 26 5 739 744 476 26 739 263 26
RegenAcre 09Ioak BK 10636 441 271 232 1058 155 45 1990 131 968 367 232 67 14 96 1117 1912 155 540 845
RegenAcre 09Ioak BM 10058 89 790 612 511 1712 569 812 747 40 572 2208 15 89 1292
RegenAcre 09Ioak EE 28612 6186 87 1168 1884 725 118 189 296 6748 88 1255 226 1884 377 382 118 195 6186 500
RegenAcre 09Ioak FL 7423 21 1279 466 507 405 76 335 21 968 576 469 529 405 76 138 184 968



RegenAcre 09Ioak GB 58571 1512 5036 6852 2732 3261 57 3841 271 2643 5547 6852 1624 2738 3261 3765 404 1512 6663
RegenAcre 09Ioak HD 31561 508 426 2394 61 6445 3205 913 784 1081 80 426 3343 124 6783 2867 913 61 1067 80
RegenAcre 09Ioak HI 6123 199 24 1491 618 44 131 221 200 1140 863 618 4 40 131 199 200
RegenAcre 09Ioak NG 2989 396 343 183 77 396 203 514 185 16 42 35 396 203
RegenAcre 09Ioak NM 61224 3921 7214 4427 946 1482 3329 2246 5154 6679 3086 191 4427 946 455 3195 1243 4927 7356
RegenAcre 09Ioak NS 4168 256 591 943 164 4 256 1534 164 256
RegenAcre 09Ioak PL 22800 1263 1150 2518 126 3416 101 249 174 140 1263 1993 2518 586 126 3010 507 249 174 1263 1974
RegenAcre 09Ioak UM 20274 120 88 1860 3986 1771 261 713 526 137 722 1947 27 4249 1508 266 1184 170 739
Volume 09Ioak BK 31744 1257 778 1360 146 2592 3224 149 4749 424 2069 944 1055 251 25 2606 2623 3258 1067 1416 1751
Volume 09Ioak BM 31435 281 2215 618 60 140 4075 1175 4385 29 1088 3055 416 1433 2284 1316 4212 674 231 3748
Volume 09Ioak EE 74016 16279 199 3298 4867 166 1525 531 1270 760 16501 468 3106 876 4333 773 896 329 1082 15521 1236
Volume 09Ioak FL 18620 62 3148 1097 1211 1122 196 148 1078 53 2231 1373 1112 1207 159 1103 129 559 427 2205
Volume 09Ioak GB 161711 4480 13060 20496 6371 357 13171 515 9691 1214 5844 15721 17962 3046 6294 4973 7838 6761 2819 3781 17317
Volume 09Ioak HD 83200 2238 979 5509 3440 15029 6654 2421 1198 1836 2960 1479 1076 9953 266 14277 6680 2331 201 3126 1547
Volume 09Ioak HI 17320 597 56 4151 1465 7 160 176 188 506 539 1050 2833 1806 1422 57 260 120 466 527 934
Volume 09Ioak NG 8276 1039 789 508 64 225 54 287 994 609 1237 397 29 120 80 42 250 994 558
Volume 09Ioak NM 162633 11505 18923 767 10207 2559 7460 116 8769 8518 11998 15021 7631 372 10181 5653 1292 6053 6837 12779 15992
Volume 09Ioak NS 10582 732 1360 2737 379 5 7 636 3706 378 1 641
Volume 09Ioak PL 60213 3574 3227 7380 434 7856 464 574 586 1482 3164 5203 6262 1197 290 7068 1170 718 1411 3188 4965
Volume 09Ioak UM 51576 455 203 5410 564 9173 4236 1271 1667 1997 391 1339 4830 489 9797 4055 613 3335 476 1275
Young Mgmt 09Ioak BK 31102 531 733 944 599 1386 3080 3061 2653 922 1286 974 1025 680 342 1963 3016 3061 1891 1331 1624
Young Mgmt 09Ioak BM 29389 190 915 879 830 40 2309 2780 3275 1028 606 1648 1626 1577 40 1737 2269 2780 1600 1117 2143
Young Mgmt 09Ioak EE 80496 6505 6502 7441 3482 3395 2609 665 1416 1253 7156 6631 7667 1858 3516 2261 2272 506 1195 7029 7137
Young Mgmt 09Ioak FL 20774 88 1325 1766 2252 973 988 619 619 600 483 1189 1325 1770 1571 1049 1126 619 808 449 1155
Young Mgmt 09Ioak GB 166700 2022 6955 13400 14620 9584 9701 7297 8561 2103 3287 8683 15030 13518 9590 6440 9972 7297 5349 3344 9947
Young Mgmt 09Ioak HD 94890 692 1011 3328 5050 11069 9711 8619 2747 2350 1720 2096 1946 6001 5113 9238 7603 8455 3921 2092 2128
Young Mgmt 09Ioak HI 18702 199 223 1714 2137 2113 662 171 193 353 421 887 1827 2007 2137 997 789 171 371 421 909
Young Mgmt 09Ioak NG 8928 488 831 922 568 225 77 35 35 203 599 772 1099 757 584 54 35 35 238 599 772
Young Mgmt 09Ioak NM 173347 4947 11664 11135 11641 5373 9023 4678 6126 7191 11030 12955 11326 7405 7513 7541 8078 4678 5953 10899 14191
Young Mgmt 09Ioak NS 12256 256 847 1790 1698 1107 164 4 4 4 256 256 1790 1534 1698 164 164 260 260
Young Mgmt 09Ioak PL 65619 1402 2432 4931 3886 6152 3643 3674 432 1406 2420 3982 5517 4346 2736 3136 3551 3674 1754 2529 4016
Young Mgmt 09Ioak UM 60810 211 249 2068 2211 6109 5762 6236 2975 2234 1617 918 2093 2237 2211 4255 5975 6236 3692 1878 1643
Young Patch 09Ioak BK 448 17 17 97 83 4 7 12 65 7 40 16 39 20 24
Young Patch 09Ioak BM 919 72 13 26 26 165 1 4 4 1 139 2 82 34 240 110
Young Patch 09Ioak EE 316 19 37 91 5 7 7 31 119
Young Patch 09Ioak FL 35 7 4 5 1 18
Young Patch 09Ioak Forest 26003 210 556 750 1015 1513 1770 1578 1112 1794 1816 1861 1589 1178 1685 1777 1883 1605 1140 1171
Young Patch 09Ioak GB 345 13 250 9 31 42
Young Patch 09Ioak HD 187 53 105 8 2 1 18
Young Patch 09Ioak HI 70 15 14 9 1 24 5 2
Young Patch 09Ioak NG 280 73 20 1 6 55 4 103 18
Young Patch 09Ioak NM 1327 104 188 144 378 119 119 24 7 7 6 115 37 8 4 66 1
Young Patch 09Ioak PL 732 2 1 4 4 68 30 2 52 13 2 25 72 457
Young Patch 09Ioak UM 1087 49 49 63 18 32 127 8 29 214 2 30 5 68 12 209 54 2 116
AllHarvAcre 10CvHw BK 27710 473 472 2714 597 1620 1881 2184 1057 1373 1518 2714 862 1373 1640 2031 668 1110 1140 2018 265
AllHarvAcre 10CvHw BM 45030 2519 3486 349 3705 1076 3690 787 3097 2444 4181 2083 2768 1976 3773 786 2723 289 3052 2246
AllHarvAcre 10CvHw EE 37612 1748 3275 1482 39 977 2438 183 1744 2604 2051 159 2347 4851 3673 278 2308 1911 2892 344 2308
AllHarvAcre 10CvHw FL 15661 42 536 216 1173 1222 79 1399 450 1222 8 1315 3072 81 1363 1363 464 1656
AllHarvAcre 10CvHw GB 16660 84 2036 4 2156 520 828 127 766 2128 654 690 520 690 724 3788 945
AllHarvAcre 10CvHw HD 30667 2613 337 2259 498 3356 367 2676 1308 2893 436 2383 765 2826 715 2508 278 2339 1519 313 278
AllHarvAcre 10CvHw HI 5021 34 29 430 29 825 424 34 284 186 59 412 29 69 42 51 29 51 820 1184
AllHarvAcre 10CvHw NG 2859 208 54 585 10 46 38 41 229 80 534 10 60 87 36 219 73 549
AllHarvAcre 10CvHw NM 54664 1461 991 879 3407 2236 991 5261 3731 4577 1490 3582 1426 4985 2972 3838 966 3628 4053 4190
AllHarvAcre 10CvHw NS 5406 667 77 32 913 110 77 32 51 110 783 32 178 324 852 32 152 32 152 673 127
AllHarvAcre 10CvHw PL 27657 2119 861 3226 2035 805 1443 1317 863 805 2318 1114 538 1656 5052 1359 8 273 333 1532
AllHarvAcre 10CvHw UM 33397 1037 864 390 1324 2740 4161 872 1639 1857 1554 216 2000 3149 2664 374 1290 451 4957 637 1221
Disturbance 10CvHw BK 338 73 20 7 140 12 9 10 15 27 25
Disturbance 10CvHw BM 278 24 2 14 4 9 37 142 20 20 4 2
Disturbance 10CvHw EE 503 34 49 91 49 13 83 44 88 3 34 15
Disturbance 10CvHw FL 69 5 15 15 8 7 3 4 12
Disturbance 10CvHw Forest 1467 47 91 196 125 210 24 277 86 188 125 98
Disturbance 10CvHw GB 68 22 27 5 14
Disturbance 10CvHw HD 164 37 6 14 15 7 29 56
Disturbance 10CvHw HI 51 3 7 3 10 20 3 3 2
Disturbance 10CvHw NG 39 1 3 8 27
Disturbance 10CvHw NM 238 3 18 38 7 5 20 5 125 3 6 8
Disturbance 10CvHw NS 132 10 6 2 23 29 35 8 19
Disturbance 10CvHw PL 400 25 34 99 17 64 90 10 30 8 21 2
Disturbance 10CvHw UM 547 10 10 89 86 2 170 25 70 37 26 22
Gaps 10CvHw BK 2492 137 136 129 124 122 125 121 122 124 126 122 122 122 126 125 125 126 124 117 117
Gaps 10CvHw BM 2955 158 159 143 151 151 150 152 150 143 142 133 141 140 150 147 152 153 154 143 143
Gaps 10CvHw EE 2292 125 111 103 113 127 133 126 124 116 115 118 128 99 96 96 119 111 108 107 117
Gaps 10CvHw FL 385 27 25 25 18 21 15 22 20 20 20 21 21 11 11 11 21 21 19 18 18
Gaps 10CvHw GB 1038 65 53 53 53 56 49 47 55 57 47 48 49 61 58 58 58 61 38 36 36
Gaps 10CvHw HD 742 53 39 40 39 38 38 34 34 34 35 38 38 39 37 36 36 38 32 32 32
Gaps 10CvHw HI 194 13 13 11 11 6 6 6 10 11 11 10 11 11 13 13 13 13 8 2 2
Gaps 10CvHw NG 427 22 22 19 20 20 23 23 23 22 22 19 20 20 23 23 23 22 22 19 20
Gaps 10CvHw NM 5386 296 294 292 281 276 276 278 255 251 258 269 273 271 259 258 263 275 259 251 251
Gaps 10CvHw NS 750 37 37 37 36 36 36 41 41 41 37 37 37 39 35 35 36 40 40 36 36
Gaps 10CvHw PL 2811 146 140 128 127 132 142 149 147 150 144 146 146 149 124 122 127 152 152 144 144
Gaps 10CvHw UM 4273 224 226 225 224 217 203 199 205 219 222 222 224 213 210 210 218 220 199 196 197
LateSerlClos 10CvHw BK 79232 5515 10665 13774 15231 11532 7523 4372 2783 3089 1633 1300 652 32 32 247 488 364
LateSerlClos 10CvHw BM 88116 3542 11999 18421 19416 17168 8760 2102 1667 1584 1392 1309 373 124 87 4 2 2 164
LateSerlClos 10CvHw EE 62808 9049 12948 12847 12132 6695 1863 1159 1365 1535 1268 1085 164 160 112 142 142 142
LateSerlClos 10CvHw FL 10485 472 909 1760 2077 1987 1587 699 231 175 170 51 42 42 41 15 79 148
LateSerlClos 10CvHw Forest 155 81 34 2 2 13 2 3 3 4 4 3 4
LateSerlClos 10CvHw GB 31751 736 2894 3893 6939 5867 4507 3407 225 11 21 48 48 48 27 1540 1540
LateSerlClos 10CvHw HD 25204 1134 1514 4197 4813 4299 3640 1341 1183 933 617 85 16 349 12 530 530 11
LateSerlClos 10CvHw HI 10218 724 961 1642 2086 1108 510 363 212 70 47 58 39 21 21 10 791 1173 382
LateSerlClos 10CvHw NG 13278 875 1755 3050 2998 2570 1708 195 19 20 20 22 22 12 12
LateSerlClos 10CvHw NM 164685 2942 14358 30941 36715 36158 27142 9692 2477 1549 1270 767 220 179 158 38 79
LateSerlClos 10CvHw NS 23226 1001 3719 5835 4833 4502 2447 364 133 134 134 83 23 8 8 2



LateSerlClos 10CvHw PL 86965 8566 18049 19660 15106 12421 4208 1181 1192 2042 1869 1202 1135 147 147 17 23
LateSerlClos 10CvHw UM 143297 5142 12298 23494 30184 27830 18591 7383 4706 4395 3691 1808 523 235 166 89 2684 26 26 26
LateSerlOpen 10CvHw Forest 2957 87 149 246 312 277 287 55 87 87 82 107 159 190 203 210 198 221
MidAgeClosed 10CvHw BK 66540 16334 11133 6477 4204 4634 2969 2370 2085 1758 1953 1098 1098 1921 1799 1659 1534 1433 1085 262 734
MidAgeClosed 10CvHw BM 130967 21619 13372 9025 6887 6450 6988 6339 5399 4319 3916 3406 4117 4993 4706 5108 5415 5912 5581 3624 3791
MidAgeClosed 10CvHw EE 122652 10663 4482 4865 7070 8413 7644 7197 6569 4703 5287 6884 7013 3104 2588 6425 6847 5162 4578 6287 6871
MidAgeClosed 10CvHw FL 45541 4403 3557 2532 1426 1458 2593 2367 2006 2183 2630 2511 2504 888 807 2516 2597 2518 1985 1798 2262
MidAgeClosed 10CvHw Forest 3272 128 191 118 82 144 200 210 236 274 327 253 226 202 150 237 294
MidAgeClosed 10CvHw GB 75722 9465 5364 4467 3421 2586 2448 3877 4424 4486 2485 2576 4677 4715 4195 4195 3175 3141 893 672 4460
MidAgeClosed 10CvHw HD 44126 6595 5833 3155 2583 2288 1952 1719 1038 1360 1903 1914 2072 1779 1679 1510 1417 1586 875 819 2049
MidAgeClosed 10CvHw HI 27888 2415 2209 1115 548 944 888 1537 1651 1633 1858 1621 1641 2001 1988 2006 1228 846 846 61 852
MidAgeClosed 10CvHw NG 17503 3248 2298 476 354 930 927 915 884 693 644 317 397 881 794 808 895 712 639 309 382
MidAgeClosed 10CvHw NM 204571 43762 33276 16264 8032 6001 7355 6708 4326 5454 7239 7629 8090 7340 5359 6021 8002 8212 5046 3684 6771
MidAgeClosed 10CvHw NS 30450 5359 2690 1201 927 913 1702 1651 1591 1576 870 864 1568 1354 706 920 1568 1568 1568 927 927
MidAgeClosed 10CvHw PL 132884 17456 7361 4820 5551 7652 8326 7385 7518 6796 5721 5528 6911 6188 2054 2597 6731 6974 6626 5182 5507
MidAgeClosed 10CvHw UM 162672 33885 26941 14736 6744 5973 5388 4524 5676 5908 6009 6068 6090 4897 4318 5588 6167 3406 2397 2145 5812
MidAgeOpen 10CvHw Forest 1178 87 149 62 19 55 36 46 96 50 73 31 111 76 94 104 89
MixedAge 10CvHw BK 25058 279 682 1513 1513 1513 1778 1778 1778 1778 1778 1778 1778 1778 1778 1778 1778
MixedAge 10CvHw BM 44881 2723 3011 3011 3011 3011 3011 3011 3011 3011 3011 3011 3012 3012 3012 3012
MixedAge 10CvHw EE 19904 47 47 47 1168 1228 1228 1228 1228 1228 2415 2510 2510 2510 2510
MixedAge 10CvHw FL 15396 42 42 42 42 1222 1222 1222 1222 1222 1222 1222 1222 1363 1363 1363 1363
MixedAge 10CvHw GB 7696 4 4 616 616 616 616 616 616 616 616 690 690 690 690
MixedAge 10CvHw HD 39808 2082 2082 2259 2259 2339 2617 2617 2617 2617 2617 2617 2617 2617 2617 2617 2617
MixedAge 10CvHw HI 1047 34 63 63 63 63 63 63 63 63 63 63 63 80 80 80 80
MixedAge 10CvHw NG 432 36 36 36 36 36 36 36 36 36 36 36 36
MixedAge 10CvHw NM 55036 879 1845 1845 1845 1845 1845 4426 4426 4426 4426 4426 4426 4594 4594 4594 4594
MixedAge 10CvHw NS 1458 25 57 57 57 57 57 57 57 57 57 184 184 184 184 184
MixedAge 10CvHw PL 3708 208 216 216 216 216 216 216 216 216 216 216 216 281 281 281 281
MixedAge 10CvHw UM 12610 66 135 135 135 135 714 714 714 714 714 714 1356 1591 1591 1591 1591
OldSerlClose 10CvHw BK 294680 620 841 1557 2373 6135 11383 15084 17116 17426 18882 19238 19880 20500 20500 20532 20532 20532 20532 20516 20501
OldSerlClose 10CvHw BM 318993 280 381 722 944 3690 12268 19086 20360 20632 20826 20992 21848 22060 22077 22148 22144 22144 22132 22130 22129
OldSerlClose 10CvHw EE 217562 68 186 210 1246 6552 11609 12915 13236 13247 13359 13636 14505 14522 14522 14634 14634 14634 14632 14612 14603
OldSerlClose 10CvHw FL 33698 12 27 164 391 743 1690 2162 2218 2218 2363 2387 2387 2388 2414 2429 2429 2429 2427 2420
OldSerlClose 10CvHw Forest 24 1 2 2 2 3 4 5 5
OldSerlClose 10CvHw GB 77345 2 2 2 11 378 1356 2355 5410 5624 5635 5635 5635 5635 5632 5651 5678 5678 5678 5678 5670
OldSerlClose 10CvHw HD 81158 37 231 270 552 823 1734 4456 4835 5033 5191 5735 5804 5808 5808 5820 5820 5820 5816 5799 5766
OldSerlClose 10CvHw HI 18914 107 129 153 266 453 712 1004 1179 1179 1202 1202 1231 1249 1249 1260 1270 1270 1268 1266 1265
OldSerlClose 10CvHw NG 69667 917 973 1113 1341 1778 2641 4163 4339 4348 4348 4358 4358 4368 4368 4380 4380 4380 4380 4375 4359
OldSerlClose 10CvHw NM 558862 245 321 910 1349 3061 12698 29870 37192 38161 38461 39081 39664 39705 39652 39720 39757 39757 39757 39753 39748
OldSerlClose 10CvHw NS 81675 121 153 165 577 908 3010 5138 5410 5410 5410 5467 5529 5544 5544 5550 5552 5552 5552 5547 5536
OldSerlClose 10CvHw PL 309315 247 477 616 3711 6470 14981 18782 18817 18877 19014 19811 19895 20883 20877 20985 20985 20982 20969 20968 20968
OldSerlClose 10CvHw UM 471620 390 834 1865 2533 4813 12413 24814 28864 29362 30067 32012 33376 33664 33733 33810 33858 33830 33809 33793 33780
OldSerlOpen 10CvHw Forest 7163 87 149 535 553 571 714 750 807 828 829 817 246 277
OthrHarvAcre 10CvHw BK 15737 279 403 1110 403 1110 668 1110 668 1110 668 1110 668 1110 668 1110 668 1110 668 831 265
OthrHarvAcre 10CvHw BM 27103 2723 288 2723 288 2723 288 2723 288 2723 288 2723 289 2723 289 2723 289 2723 289
OthrHarvAcre 10CvHw EE 16126 47 47 1121 107 1121 107 1121 107 2308 202 2308 202 2308 202 2308 202 2308
OthrHarvAcre 10CvHw FL 10382 42 42 1222 1222 1222 1222 1363 1363 1363 1321
OthrHarvAcre 10CvHw GB 5228 4 616 616 616 616 690 690 690 690
OthrHarvAcre 10CvHw HD 23195 2082 2259 2339 278 2339 278 2339 278 2339 278 2339 278 2339 278 2339 278 257 278
OthrHarvAcre 10CvHw HI 635 34 29 34 29 34 29 34 29 34 29 34 29 51 29 51 29 51 29 17
OthrHarvAcre 10CvHw NG 288 36 36 36 36 36 36 36 36
OthrHarvAcre 10CvHw NM 35344 879 966 879 966 879 966 3460 966 3460 966 3460 966 3628 966 3628 966 3628 966 2749
OthrHarvAcre 10CvHw NS 1148 25 32 25 32 25 32 25 32 25 32 152 32 152 32 152 32 152 32 127
OthrHarvAcre 10CvHw PL 2204 208 8 208 8 208 8 208 8 208 8 208 8 273 8 273 8 273 8 65
OthrHarvAcre 10CvHw UM 9997 66 69 66 69 66 648 66 648 66 648 66 1290 301 1290 301 1290 301 1290 235 1221
RegenAcre 10CvHw BK 4665 823 247 363 293 195 823 122 140 472 1187
RegenAcre 10CvHw BM 12411 2474 20 61 937 224 499 329 1368 715 1795 899 307 497 329 1957
RegenAcre 10CvHw EE 15606 1709 2526 1383 142 516 24 584 1709 129 3861 564 24 1709 584 142
RegenAcre 10CvHw FL 5279 536 174 1173 79 177 450 8 93 1709 81 464 335
RegenAcre 10CvHw GB 11432 84 2036 1540 520 212 127 150 2128 38 520 34 3788 255
RegenAcre 10CvHw HD 4063 44 337 11 530 89 337 543 67 158 44 437 169 1241 56
RegenAcre 10CvHw HI 4386 396 791 395 255 152 30 378 18 13 791 1167
RegenAcre 10CvHw NG 2501 198 54 585 2 31 183 80 498 14 87 183 73 513
RegenAcre 10CvHw NM 15925 122 1981 872 1801 2305 632 499 122 872 1981 210 3087 1441
RegenAcre 10CvHw NS 3712 641 862 706 214 648 641
RegenAcre 10CvHw PL 15373 1381 786 2175 1497 525 266 325 1400 63 786 4134 243 325 1467
RegenAcre 10CvHw UM 12865 261 324 545 1169 2718 806 281 286 111 150 1343 579 73 150 3667 402
ThinAcre 10CvHw BK 7308 194 69 781 194 263 850 781 194 263 850 781 194 263 850 781
ThinAcre 10CvHw BM 5516 45 743 45 788 743 45 788 743 45 788 743
ThinAcre 10CvHw EE 5880 39 749 52 39 788 801 52 39 788 801 52 39 788 801 52
ThinAcre 10CvHw HD 3409 487 487 487 487 487 487 487
ThinAcre 10CvHw NG 70 10 10 10 10 10 10 10
ThinAcre 10CvHw NM 3395 460 25 460 485 25 460 485 25 460 485 25
ThinAcre 10CvHw NS 546 26 52 26 78 52 26 78 52 26 78 52
ThinAcre 10CvHw PL 10080 530 67 843 530 597 910 843 530 597 910 843 530 597 910 843
ThinAcre 10CvHw UM 10535 710 795 710 1505 795 710 1505 795 710 1505 795
Volume 10CvHw BK 33749 408 542 4525 509 1925 2273 2368 1463 1186 1063 3916 747 1164 1393 1681 668 1110 2109 4434 265
Volume 10CvHw BM 71765 9035 3822 568 6037 744 3889 2065 3680 4433 5513 6975 2742 3598 3804 1858 2723 289 3680 6310
Volume 10CvHw EE 65360 5789 7279 3912 22 896 3505 226 2797 5853 1729 123 2657 11248 4232 289 2308 5593 4000 594 2308
Volume 10CvHw FL 27239 54 1485 596 4181 1552 218 1712 1291 1222 23 1515 6794 223 1363 1363 1362 2285
Volume 10CvHw GB 41063 310 7097 6 5053 1860 1280 352 1046 6690 759 710 1639 690 798 11364 1409
Volume 10CvHw HD 37300 3023 933 2309 316 4069 673 3475 2055 2671 716 2502 486 2432 1521 2873 278 2339 3940 411 278
Volume 10CvHw HI 13428 43 37 1444 29 2225 1133 34 734 456 113 1228 29 106 71 51 29 51 2220 3395
Volume 10CvHw NG 8405 663 172 2012 6 52 44 112 615 250 1606 5 77 241 36 612 241 1661
Volume 10CvHw NM 85227 1783 1242 879 6720 4239 978 9493 8074 5362 2355 3917 1162 6524 6455 4291 966 3628 10420 6739
Volume 10CvHw NS 13592 2319 52 41 2609 75 51 32 37 64 2522 32 199 773 1957 32 152 32 152 2334 127
Volume 10CvHw PL 53571 5438 2206 6604 4464 504 2278 1497 1337 402 5416 662 234 2599 12026 1202 8 273 1138 5283
Volume 10CvHw UM 52734 1222 389 1082 1992 5062 8752 2357 1844 1496 1258 540 1772 5010 3058 533 1290 774 11610 1472 1221
Young Mgmt 10CvHw BK 14541 116 133 1188 956 612 831 1021 709 560 221 1188 1044 365 343 627 361 365 693 1933 1275
Young Mgmt 10CvHw BM 33901 2607 3393 176 1897 1032 1123 818 1727 1792 2982 2605 2694 994 2105 899 1396 95 1228 2381 1957
Young Mgmt 10CvHw EE 36668 1837 4235 3925 1383 158 1028 576 978 2329 2208 165 762 3928 5187 655 786 1776 3055 793 904
Young Mgmt 10CvHw FL 14103 137 536 724 1347 1576 79 659 627 853 8 504 93 2158 1790 530 449 464 1234 335



Young Mgmt 10CvHw GB 24695 185 2120 2038 1744 2060 936 339 481 2278 2370 38 228 520 748 262 3822 4271 255
Young Mgmt 10CvHw HD 15910 866 381 1082 11 1312 711 1197 972 1381 317 973 136 771 529 1377 261 771 1333 1381 148
Young Mgmt 10CvHw HI 9023 49 10 407 406 802 1196 406 265 418 192 419 388 35 41 30 10 17 801 1964 1167
Young Mgmt 10CvHw NG 5135 235 252 639 585 12 14 33 226 263 590 498 26 101 99 195 256 598 513
Young Mgmt 10CvHw NM 44361 1254 441 290 2300 3143 1191 2943 4425 4079 1450 1763 441 2070 3172 3389 529 1198 3406 5436 1441
Young Mgmt 10CvHw NS 7796 641 649 10 870 872 8 10 8 10 714 716 50 224 912 658 50 10 50 651 683
Young Mgmt 10CvHw PL 31705 1681 2170 3029 3675 1565 528 859 594 393 1403 1531 66 876 4923 4467 246 90 328 1814 1467
Young Mgmt 10CvHw UM 29348 596 284 346 892 1736 4101 3546 1301 589 611 283 576 1443 2348 752 499 250 4243 4147 805
Young Patch 10CvHw BK 204 44 12 7 83 7 5 6 9 16 15
Young Patch 10CvHw BM 172 15 1 14 4 5 22 84 12 12 2 1
Young Patch 10CvHw EE 335 20 29 91 29 8 49 26 52 2 20 9
Young Patch 10CvHw FL 53 3 15 15 5 4 2 2 7
Young Patch 10CvHw Forest 6881 128 219 219 91 171 322 398 331 497 466 416 501 374 521 469 502 478 394 384
Young Patch 10CvHw GB 51 13 27 3 8
Young Patch 10CvHw HD 99 22 6 8 9 4 17 33
Young Patch 10CvHw HI 36 2 4 3 10 12 2 2 1
Young Patch 10CvHw NG 24 1 2 5 16
Young Patch 10CvHw NM 165 2 18 38 4 3 12 3 74 2 4 5
Young Patch 10CvHw NS 82 6 6 2 14 17 21 5 11
Young Patch 10CvHw PL 285 15 20 99 17 38 53 6 18 5 13 1
Young Patch 10CvHw UM 359 6 6 89 51 1 100 15 41 21 16 13
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Federally listed species and SCC spreadsheets 
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302 33948 Aquila chrysaetos 4 Golden Eagle 2013-02 2013-02 2013-01 Current D 1-Very High SR BGPA SXB,S1N SXB,S1N G5 G5 Upland Animal Bird

MC: grass balds or fields amid remote and extensive forests in 
higher mountains, near waterfowl impoundments or large lakes in 
coastal areas [regular wintering sites] 16187 N N 6330.76 5388 -1 Big Bald

Big Bald area, with the camera and deer cascass site about 
0.45-mile NE of the summit of Big Bald, practically on the 
NC--TN state line. Coordinates: 35.993442, -82.483678. 
Foraging area polygon drawn to include lands northeast 
and east to US 19W, and so

At least one seen and photographed at the deer 
carcass(es) in January and February 2013. Chris Kelly and other NC WRC staff

large ridge-top field; deer placed in 
corner/edge, surrounded by high 
elevation red oak forest and northern 
hardwood forest   

Kelly, Chris. 2014. Unpublished Golden 
Eagle winter records, NC WRC database. LeGrand 2014-09-26 2019-10-07 93301.40915 275766585.5 Golden Eagle 3

366 33947 Aquila chrysaetos 3 Golden Eagle 2013-02 2013-02 2013-01 Current D 1-Very High SR BGPA SXB,S1N SXB,S1N G5 G5 Upland Animal Bird

MC: grass balds or fields amid remote and extensive forests in 
higher mountains, near waterfowl impoundments or large lakes in 
coastal areas [regular wintering sites] 16187 N N 5297.76 4202 -1 Flattop Mountain

Camera and carcass site about 1.1 mile ENE of the summit 
of Flattop Mountain, on the ridgeline about 1/4-mile east of 
a smaller summit. Foraging area drwan to include all of the 
Flattop Mountain area, southwest to near US 19W, and 
northeast to near the N

At least one eagle photographed at a deer carcass during 
the January-February 2013 period. Chris Kelly and other NC WRC staff

Moderate sized field with nearby pond 
near top of mountain, surrounded by 
forest; very remote   

Kelly, Chris. 2014. Unpublished Golden 
Eagle winter records, NC WRC database. LeGrand 2014-09-26 2019-10-07 69091.68812 230769439.4 Noonday Globe 1

917 33944 Aquila chrysaetos 1 Golden Eagle 2014-03 2014-03 2013-01 Current D 2-High SR BGPA SXB,S1N SXB,S1N G5 G5 Upland Animal Bird

MC: grass balds or fields amid remote and extensive forests in 
higher mountains, near waterfowl impoundments or large lakes in 
coastal areas [regular wintering sites] 16187 N N 2857.08 4176 -1 Unaka Mountains

Unaka Mountains, east of NC 197, to include Unaka 
Mountain.  Coordinates are for the deer carcass/camera 
site, located about 0.5 mile SSW of Beauty Spot Gap 
(36.117803, -82.314557)

The species has been photographed at deer carcasses put 
out for eagles at this site, during Jan - March in 2013 and 
2014. Chris Kelly and other NC WRC staff

one small field in a series of small 
fields surrounded by forest   

Kelly, Chris. 2014. Unpublished Golden 
Eagle winter records, NC WRC database. LeGrand 2014-09-26 2019-10-07 59128.08537 124453791.9 Appalachian Elktoe 2

1547 4165 Patera clarki nantahala 1 Noonday Globe 2017 2017 1976-08 Current AC 3-Medium T T S1 S1 G3T1T2 T1 Upland Animal Freshwater or Terrestrial Gastropod M: Nantahala Gorge (endemic to this site) 16237 N N 1180.67 -1 -1 Nantahala Gorge

Nantahala Gorge: This occurrence is located in Swain 
County, NC and consists of habitat along the southeast 
slopes of the Nanthala River Gorge along US 19 from the 
US19 bridge over the Nantahala River north to Silver Mine 
Creek confluence with Nantahala

2017: Jason Mays and ? observed species along the 
southeast slopes of the Nantahala Gorge in surveys 
conducted on XX 2017, assessing impacts of the Tellico 
Fire of 2016. 2013, 1993, 1985: John Fridell, USFWS, 
reported species present on the southeast slo  

The species has been documented 
from the vicinity of Silver Mine Creek 
at the northern end of the gorge, 
southwest to the vicinity of the North 
Carolina Highway 19 Bridge 
crossing of the Nantahala River near 
the southern end of the gorge 
(Fridell, person   

2013. Fridell, John. USFWS. Noonday 
Globe Patera (=Mesodon) clarki nantahala 
5-Year Review: Summary and Evaluation;  
U.S. Fish and Wildlife Service. 1978. 
Determination That Seven Eastern US Land 
Snails are Endangered or Threatened 
Species. Federal Regis Ratcliffe 2017-12-20 2019-10-07 57832.25176 51429712.43 Northern Long-eared Bat 54

1576 21349 Alasmidonta raveneliana 70 Appalachian Elktoe 2018-10-31 2018-10-31 1991-10-16 Current A 3-Medium E E S1 S1 G1 G1 Aquatic Animal Freshwater Bivalve M: Tennessee drainages 16784 N Y 1128.38 -1 -1 FBR/Nolichucky River Subbasin

FBR/Nolichucky River Subbasin: This occurrence is 
located Yancey and Mitchell counties, NC and consists of 
the Nolichucky River from the confluence of the Cane and 
North Toe rivers downstream to Cane Bottom near the NC-
TN state line; the North Toe River

Refer to source features for detailed information pertaining 
to this occurrence.   Wide riparian buffers needed [Ratcliffe 2007].  

Bryan, S.A. 1995. NC NHP Special Animal 
Survey Forms;  Mays, Jason. 2014. 
Alasmidonta raveneliana data from Cane 
River upstream of dam. Email and 
spreadsheet; will be in PAWS;  McGrath, 
C.  1998. Mountain Aquatic Survey.  North 
Carolina Wildlife Resource Hannon 2019-08-09 2019-10-07 828752.586 49152094.5 Carolina Northern Flying Squirrel 2

5406 32162 Myotis septentrionalis 44 Northern Long-eared Bat 2005-07-27 2005-07-27 2005-07-27 Current E 3-Medium T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 123.41 -1 -1 Lloyd Cove

Lloyd Cove - exact mist net location unknown (NCWRC 
2014).

2005: 2 bats (1 adult male, 1 juvenile male) mist netted by 
Miller, Ledford, and McClure on 27 July 2005. Also mist-
netted was one Eastern Small-footed Myotis (NCWRC 
2014, NCWRC 2006).

Doreen Miller, USFS; L.Ledford; 
Richard McClure; Scott Bosworth, 
NCWRC    

N.C. Wildlife Resources Commission. 
2007. Annual Program Report, 2005-2006 --
Wildlife Diversity Program;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted August 1, 2014. Mason 2014-11-04 2019-10-07 8232.366964 5375775.771 Indiana Bat 8

7542 21097 Alasmidonta raveneliana 20 Appalachian Elktoe 2018-11-26 2018-11-26 2000-07-07 Current CDr 3-Medium E E S1 S1 G1 G1 Aquatic Animal Freshwater Bivalve M: Tennessee drainages 16784 N Y 60.54 -1 -1 LTN/Cheoah River

LTN/Cheoah River: This occurrence is located in 
northwestern Graham County and consists of the Cheoah 
River from the Santeetlah Dam downstream to 
approximately 1 km above its confluence with Meadow 
Branch.

Refer to source features for detailed information pertaining 
to this occurrence. Impoundments: yes, Cheoah Dam (TVA) 
downstream on Little Tennessee and Santeetlah Dam 
upstream   

USFS could pursue acquisition of riparian buffers 
and uplands along Yellow, Cochrans, and 
Gladdens creeks to enhance protection of Cheoah 
River. Dam operations at Santeetlah could 
potentially be modified to improve habitat.  

MOLLUSCA SURVEY: CHEOAH RIVER, 
GRAHAM COUNTY, NORTH 
CAROLINA. JULY 2000. FOR 
NORMANDEAU ASSOCIATES, INC. BY 
PENNINGTON AND ASSOCIATES, INC;  
NC WRC Aquatics Database.  Queried in 
February 2005;  NC WRC Aquatics 
Database. Annual maintenance update Hannon 2019-06-11 2019-10-07 90728.72249 2637138.565 Data Sensitive Record - contact the NCNH 10

8822 10334 Glaucomys sabrinus coloratus 2 Carolina Northern Flying Squirrel 2017-03-09 2017-03-09 1941-08-19 Current E 2-High E E S2 S2 G5T2 T2 Upland Animal Mammal M: high elevation forests, mainly spruce-fir 17146 N N 39.29 5000 -1 Great Craggy Mountains and Black Mountains

Great Craggy Mountains and Black Mountains: This 
occurrence is located in Yancey, Buncombe, and McDowell 
counties, NC and consists of habitat adjacent to the Blue 
Ridge Parkway from Snowball Mountain to Pinnacle Spring. 
EO 046/EO_ID 39257 is adjacent to

Refer to Source Features for detailed information 
pertaining to this occurrence. Chris Kelly, NCWRC  REGISTERED AREAS  

Boynton, Allen. 1991. NCWRC Wildlife 
Observation Form;  Contributed. Field 
forms or similar data contributed to the NC 
NHP by persons or organizations outside 
the program;  Handley Jr., C. O. 1953. A 
new flying squirrel from the southern 
Appalachian Moun Wojcik 2018-01-09 2019-10-07 40412.25097 1711297.947 Rock Gnome Lichen 1

8909 15740 Myotis sodalis 5 Indiana Bat 2012-06-12 2012-06-12 1999-07 Current BC 2-High E E S1S2 S1 G2 G2 Upland Animal Mammal
M: roosts in hollow trees or under loose bark and snags (warmer 
months), in caves (winter) 15481 N N 38.34 3200 4150 SANTEETLAH CREEK

Sites in upper Santeetlah Creek watershed, including along 
Whigg Branch and John Branch.

See source features for addition details. 2012: One female 
captured by O'Keefe on 16 June 2012 on FSR-81C at Johns 
Branch (NCWRC 2014). 2010: Two bats, one male and one 
female, captured in mist-nets and one male bat tracked to 
roost tree by O'Keefe in Ju

Ben Hess, NCSM - 2008; Dr. Mick 
Harvey (Tenn. Tech); Joy O'Keefe, 
Indiana State University; Rod 
McClanahan; Scott Bosworth (WRC) - 
2008; Tony Bosworth, volunteer - 2008 UNDER BARK OF LARGE TREES   

Miscellaneous. Information obtained from 
miscellaneous sources such as e-mail 
lists, newspaper articles, environmental 
assesment reports or other;  N.C. Wildlife 
Resources Commission. 2008. Annual 
Program Report: 2007-2008. NC WRC 
Wildlife Diversity Prog Mason 2016-12-16 2019-10-07 8824.940409 1670273.174 Bald Eagle 6

9092 19748 Glaucomys sabrinus coloratus 8 Carolina Northern Flying Squirrel 2017-02-28 2017-02-28 1989-07-23 Current E 2-High E E S2 S2 G5T2 T2 Upland Animal Mammal M: high elevation forests, mainly spruce-fir 17146 N N 35.49 -1 -1 Shining Rock and Middle Prong Wilderness areas

Shining Rock and Middle Prong Wilderness areas: This 
occurrence is located in Haywood, Jackson, and 
Transylvania counties, NC and consists of habitat at 
multiple sites in the Shining Rock and Middle Prong 
Wilderness areas of Pisgah National Forest. EO 04 Refer to individual source features for detailed information. Chris Kelly, NC WRC   

NEST BOXES SHOULD BE 
PROVIDED ALONG THE PARKWAY 
(LeGrand 1987).

Boynton, Allen. 1991. NCWRC Wildlife 
Observation Form;  Contributed. Field 
forms or similar data contributed to the NC 
NHP by persons or organizations outside 
the program;  Kelly, C. 2017. Records of 
Glaucomys sabrinus coloratus observed in 
western North Mason 2019-07-02 2019-10-07 36586.10364 1546073.571 Virginia Spiraea 1

9785 34230 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2003-02-07  Current D? 3-Medium  T      Animal   0 Y  0 0 0           2019-10-07 4116.206681 1343959.067 Gray Bat 2

10063 32875 Myotis septentrionalis 88 Northern Long-eared Bat 2007-07-11 2007-07-11 2004-05-17 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 29.99 -1 -1 Trimont Ridge: Roosting and Mist-net

Trimont Ridge: Roosting and Mist-net. Mist-net and 
roosting locations along the ridgeline and north- and south-
facing slopes of Trimont Ridge from Locust Tree Gap to 
near Wilkes Knob. See source features for details.

Mist-net captures: 2007: 15 individuals total captured by 
O'Keefe and/or NCWRC at six different mist-net locations 
in May and July 2007; see source features for details 
(O'Keefe 2012, NCWRC 2014). 2006: 14 individuals total 
captured by O'Keefe and/or NCW  Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, J. 
2007. Northern long-eared bat roost 
locations from 2004-2007 - Excel 
spreadsheet;  O'Keefe, Joy. 2012. Bat mist Mason 2015-12-28 2019-10-07 29826.11962 1306233.422 Total 90

11073 22419 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2003-06-17  Current C 3-Medium  T      Animal   0 Y  0 0 0           2019-10-07 6697.899362 950010.3394
11581 5203 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2015-10-19  Current A 3-Medium  T      Animal   0 Y  0 0 0           2019-10-07 3568.780992 807133.0842

12768 32884 Myotis septentrionalis 97 Northern Long-eared Bat 2011-07-29 2011-07-29 2004-05-21 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 14 -1 -1 Upper Burningtown Creek Watershed

Upper Burningtown Creek Watershed. Mist-net capture 
locations and roost trees in the upper Burningtown Creek 
watershed, specifically in Left Prong Ray Branch, Right 
Prong Ray Branch, and DeWeese Branch drainages. See 
source features for details.

Mist-net captures: 2011: 1 adult male caputed by Stuart and 
Pyle at Ray Branch-3 mist net site on 29 July 2011 
(NCWRC 2014). 2010: 4 bats (1 adult female, 3 adult 
males) captured by Brown and Pesko on 07 June 2010 at 
Ray Branch-3 mist-net site (NCWRC 201

Andy Pyle; Dottie Brown, NCWRC; 
Hunter Stuart; Joy O'Keefe, Indiana 
State University; Robin Pesko, UNCA 
intern    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, J. 
2007. Northern long-eared bat roost 
locations from 2004-2007 - Excel 
spreadsheet;  O'Keefe, Joy. 2012. Bat mist Mason 2015-12-29 2019-10-07 14236.68917 610024.876

14109 32880 Myotis septentrionalis 93 Northern Long-eared Bat 2007 2007 2004 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 8.94 -1 -1 Trimont Ridge - Wolfpen Gap

Trimont Ridge - Wolfpen Gap. Mist net and roost locations 
on Trimont Ridge, on the north- and south-facing slopes 
near Wolfpen Gap. See source features for details.

Individuals observed roosting and captured in mist nets; 
roosting data from 2004-2007 but specific year of 
observation not reported in dataset; captures occurred in 
2006 and 2007 (O'Keefe 2007, O'Keefe 2012, NCWRC 
2014). See source features for details. Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, J. 
2007. Northern long-eared bat roost 
locations from 2004-2007 - Excel 
spreadsheet;  O'Keefe, Joy. 2012. Bat mist Mason 2015-12-22 2019-10-07 8105.253628 389535.5749

15586 9862 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2005-09-10  Current D 3-Medium  T      Plant   0 Y  0 0 0           2019-10-07 2058.091763 335985.9854

15993 32163 Myotis septentrionalis 45 Northern Long-eared Bat 2014-06-30 2014-06-30 2006-06-22 Current E 3-Medium T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 7.71 -1 -1 Pisgah Education Center

NC WRC Pisgah Education Center, located along the 
south side of FSR 475, about 1.5 miles west of US 276.

2014: 1 individual mist netted by Libby on 30 June 2014 
(NCWRC 2016). 2012: 2 bats (1 adult female, 1 adult male) 
were mist-netted by Graeter and 14 others on 23 July 2012 
(NCWRC 2014). 2010: 10 bats were mist-netted in 2010 by 
Graeter and 16 others in 2

Gabrielle Graeter, NCWRC; Gary 
Libby; Jeff Schwierjohann, NCWRC; 
Scott Bosworth (WRC)    

N.C. Wildlife Resources Commission. 
2007. Annual Program Report, 2005-2006 --
Wildlife Diversity Program;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted August 1, 2014;  
N.C. Wildlife Re Mason 2017-08-29 2019-10-07 2058.139023 336001.4176

17144 2322 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  1998  Current F 3-Medium  T      Plant   0 Y  0 0 0           2019-10-07 2058.09834 335988.136

18682 26221 Myotis sodalis 8 Indiana Bat 2008-06-03 2008-06-03 2008-06-03 Current E 3-Medium E E S1S2 S1 G2 G2 Upland Animal Mammal
M: roosts in hollow trees or under loose bark and snags (warmer 
months), in caves (winter) 15481 N N 6.45 2000 2100 Grassy Branch of Bear Creek

Grassy Branch (of Bear Creek), at FR 62, at a hunter's 
shelter.

2008: One adult male, non-reproductive, caught in a mist 
net, on 03 June 2008; observers included Bob Currie 
(USFWS) and many others. Banded with band number 
NCDOT 1009 and fitted with a transmitter, then released 
(Miller 2008, NCWRC 2008).

Mary Frazer (NCDOT),; Mary Kay 
Clark (NCWRC); Melissa Miller 
(NCDOT)

Mixed deciduous forest of maple, oak, 
birch, and dying hemlock.   

N.C. Department of Transportation. 2015. 
Field survey forms and related documents 
contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Department of 
Transportation. Field survey forms and 
related documents contributed by NCDOT 
staff or NCDOT co Mason 2015-04-29 2019-10-07 1881.914022 280925.5586

19870 17748 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2007-06-26  Current CD 3-Medium  T      Animal   0 Y  0 0 0           2019-10-07 2055.909444 192799.7373

20160 10450 Gymnoderma lineare 51 Rock Gnome Lichen 2008-07-03 2008-07-03 1997-09-09 Current A 3-Medium E E S3 S3 G3 G3 Upland Plant Lichen M: high elevation rock outcrops, outcrops in humid gorges 17966 N N 3.95 4370 4450 Scaly Mountain

ABOUT 0.25 MILE EAST OF FOREST SERVICE ROAD 
# 4620 ON NORTHWESTERNMOST RIDGE OF SCALY 
MOUNTAIN. [NANTAHALA NF, HIGHLANDS RD, 
COMPARTMENT 78].

Schwartzman observed population intact in 6 locations on 
7/3/08 (Schwartzman 2009). SUBPOPULATIONS 
OBSERVED ON SERIES OF ROCK OUTCROPS 
SEPARATED BY AT LEAST 400 METERS FROM THE 
LOWERMOST TO THE UPPERMOST INDIVIDUALS. 
GIVEN INACCESSIBLE PORTIONS TOTAL COV

Ed Schwartzman (NHP); Gary 
Kauffman (USFS)

ON ALMOST VERTICAL 
ROCKFACE FACING NORTH TO 
NORTHEAST. ASSOCIATED WITH 
ANDREAEA SP., SPHAGNUM SP., 
CAREX FLEXUOSA, SAXIFRAGA 
MICHAUXI, DROSERA 
ROTUNDIFOLIA, HYPERICUM 
BUCKLEYI, CALAMAGROSTIS 
COARCTATA AND SELAGINELLA 
TORTIPILA. SURROUNDING  NOT IN SUITABLE TIMBER BASE.

GARY KAUFFMAN, SEPTEMBER 1997. 
(USFS SURVEY, DISKFILE). Schwartzman 2009-04-14 2019-10-07 1778.736843 172210.4659

20676 32773 Myotis septentrionalis 55 Northern Long-eared Bat 2012-05-28 2012-05-28 2008-07-22 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 3.1 -1 -1

Nantahala National Forest: FSR-82-1 at Elbow 
Creek

Nantahala National Forest, FSR-82-1. FSR-82-1 at Elbow 
Creek and slope to the west (O'Keefe 2009, 2012) 
[Directions based on coordinate locations].

2012: One male captured in mist nets by O'Keefe on 28 May 
2012 (O'Keefe 2012). 2011: Four individuals (one juvenile 
male, 1 adult female, 2 juvenile females) captured in mist 
nets by O'Keefe on 10 July 2011 (O'Keefe 2012, NCWRC 
2014). 2010: Four individu

Joy O'Keefe, Indiana State University; 
Mike LaVoie, Eastern Band of Cherokee    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, J. 
2009. Northern long-eared bat roost 
locations from 2009 - Excel spreadsheet.;  
O'Keefe, Joy. 2012. Bat mist net Mason 2015-12-15 2019-10-07 2170.494124 134820.4267

20795 34790 Myotis septentrionalis 204 Northern Long-eared Bat 2012-08-15 2012-08-15 2000-08-15 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 2.96 -1 -1

NCDOT TIP No. R-2822B ; Upper Santeetlah 
Lake/Snowbird Creek - mist net areas

Upper Santeetlah Lake/Snowbird Creek - mist net areas. 
Mist-net locations: along Snowbird Creek, near West 
Buffalo Cemetery, along an unnamed tributary of Long 
Hungry Branch, along Barker Branch, near West Buffalo 
Creek arm of Santeelah Lake, and near Co

2012: 13 individuals total mist-netted at six sites over in 
August 2012 in conjunction with TIP No. R-2822B 
(NCDOT 2015, NCWRC 2016). 2007: 1 adult male 
captured in a mist net by O'Keefe on 18 June 2007 at 
Cooloska Branch [Jackson Branch] (O'Keefe 2012,

EcoTech Inc.; Joy O'Keefe, Indiana 
State University; Stantec biologists    

Eco-Tech, Inc. 2001. Tapoco Project -- 
Rare, Threatened, and Endangered 
Species Inventory: Indiana Bat survey. The 
Nature Conservancy;  N.C. Department of 
Transportation. 2015. Field survey forms 
and related documents contributed by 
NCDOT staff or NCDOT Mason 2015-03-11 2019-10-07 2999.550575 129007.2442

20850 32794 Myotis septentrionalis 76 Northern Long-eared Bat 2014-06-20 2014-06-20 2000-05-23 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 2.9 -1 -1 Upper Santeetlah Creek watershed - mist net areas

Upper Santeetlah Creek watershed. Mist net sites at 
several locations in the upper Santeetlah Creek watershed 
including along and near Santeelah Creek, John's Branch, 
Whigg Branch, Bob Branch, and on Doc Stewart Ridge; 
see source features for details.

2014: 1 adult female captured in a mist net by Libby on 20 
June 2014 along John's Branch (NCWRC 2016). 2012: 2 
females captured in a mist net by O'Keefe on 16 June 2012 
along Whigg Branch (O'Keefe 2012, NCWRC 2014). 2010: 
3 individuals total captured in

Gary Libby; Joy O'Keefe, Indiana State 
University; Rod McClanahan, USFS; 
Scott Bosworth, NCWRC    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  N.C. Wildlife 
Resources Commission. 2016. Documents 
containing data contributed by NCWRC 
staff in 2016;  O'Keefe, Joy. 2012 Mason 2016-12-14 2019-10-07 3149.016947 126310.0525

20950 25178 Haliaeetus leucocephalus 137 Bald Eagle 2015-02 2015-02 2007 Current E 3-Medium T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird
MPCT: mature forests near large bodies of water (nesting); 
rivers, lakes, and sounds (foraging) [breeding evidence only] 20537 N N 2.87 -1 -1 Graham #1 - Santeetlah

Graham #1 - Santeetlah: This occurrence is located in 
Graham County, NC and consists of a nest in a dead 
scarlet oak on the south shore of Santeetlah Lake, about 0.2 
mile east of where West Buffalo Creek arm enters the main 
part of the lake.

2015: active next in dead scarlet oak.  2012: no data. 2011: 
nest active, outcome unknown. 2010: two young fledged. 
(Allen 2012). 2010: nest active; no further data. 2009: one 
young fledged. 2008: nest active, but no young fledged. 
2007: two young fledg

Chris Kelly (WRC) - 2010; Doreen 
Miller (USFS), Dave Allen (WRC) Nest in pine tree   

Allen, D. H. 2007. Bald Eagle Nest 
Locations for 2007. N.C. Wildlife 
Resources Commission;  Allen, D. H. 
2008. Bald Eagle Nest Locations for 2008. 
N.C. Wildlife Resources Commission. ;  
Allen, D. H. 2009. Bald Eagle Nest 
Locations for 2009. N.C. Wildlife Ratcliffe 2016-01-20 2019-10-07 1254.614315 124856.7776

20965 28682 Myotis sodalis 11 Indiana Bat 2005-06-07 2005-06-07 2005-06-07 Current E 3-Medium E E S1S2 S1 G2 G2 Upland Animal Mammal
M: roosts in hollow trees or under loose bark and snags (warmer 
months), in caves (winter) 15481 N N 2.87 1700 1800

Cheoah River at SR 1146/SR 1134 ; NCDOT TIP 
No. B-3335

Just southwest of the intersection of SR 1134 and SR 1146, 
just east of the Cheoah River.

2005: 1 adult male captured by Isaace et al. on 07 June 2005 
at site B-3335; banded with band # KY A10048 and released 
(Miller 2010, NCDOT 2015).

Chris Isaac, Travis Lowe, Franklin 
Colyer Hardwood forest near river   

Miller, Melissa. 2010. NC NHP Special 
Animal Survey Forms. ;  N.C. Department 
of Transportation. 2015. Field survey forms 
and related documents contributed by 
NCDOT staff or NCDOT consultants in 
2015;  N.C. Wildlife Resources 
Commission. 2016. Field surv Mason 2017-10-18 2019-10-07 1254.66531 124866.9408

21135 32792 Myotis septentrionalis 74 Northern Long-eared Bat 2011-07-20 2011-07-20 2007-06-20 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 2.62 -1 -1 Cornsilk Branch/Long Branch - mist net areas

Cornsilk Branch/Long Branch - mist net areas. Mist net 
sites along Corn Silk Branch, the unnamed tributary 
between Cornsilk Branch and Long Branch, and along Long 
Branch.

2011: 6 individuals total captured at two different mist net 
sites by Apogee biologists in July 2011: 1 adult male, 1 
juvenile male at Cornsilk Housing Site 2 on 22 July 2011; 2 
adult females at Cornsilk Housing Site 2 on 21 July 2011; 1 
adult female at

Amelia Kirby, Apogee Consulting; Joel 
Beverly, Apogee Consulting; Joy 
O'Keefe, Indiana State University; Mary 
Frazer, NCDOT; Melissa Miller, 
NCDOT    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  N.C. Wildlife 
Resources Commission. 2016. Field survey 
forms and related documents or 
communications contributed by NCWRC s Mason 2017-10-17 2019-10-07 2858.598722 114318.9542

21501 32780 Myotis septentrionalis 62 Northern Long-eared Bat 2016-06-28 2016-06-28 2008-07-02 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 2.17 -1 -1 North Shoal Creek - mist net areas

North Shoal Creek. Mist net sites in the upper North Shoal 
Creek drainage including between Cedar Cliff Lane and 
North Shoal Creek, approximately 1.1 roadmile east/north of 
the SR-1325 (Burrell Mountain Road) intersection 
(O'Keefe 2012) and another 0.45

2016: 1 adult female captured in mist nets by Caldwell on 28 
June 2016 along North Shoal Creek (NCWRC 2016b). 
2014: 4 individuals total captured in mist nets by Libby in 
2014 along North Shoal Creek: 1 adult female and 1 juvenile 
female on 07 July 2014;

Andrew Pyle, NCWRC; Gary Libby; Joy 
O'Keefe, Indiana State University; 
Katherine Caldwell, NCWRC; Kendrick 
Weeks, NCWRC    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  N.C. Wildlife 
Resources Commission. 2016. Documents 
containing data contributed by NCWRC 
staff in 2016;  N.C. Wildlife Reso Mason 2017-11-13 2019-10-07 1342.019641 94741.8002

21743 27985 Myotis sodalis 10 Indiana Bat 2015-07-17 2015-07-17 2008-05-28 Current E 2-High E E S1S2 S1 G2 G2 Upland Animal Mammal
M: roosts in hollow trees or under loose bark and snags (warmer 
months), in caves (winter) 15481 N N 1.95 1500 2200

North Shoal Creek/Shuler Creek - roost and mist net
sites

A number of mist net sites in the vicinity of North Shoal 
Creek and Shuler Creek.

See source features for additional details. 2015: 1 adult 
female captured in a mist net by Caldwell et al. at North 
Shoals Cree/FS 408 site on 17 July 2015 (NCWRC 2016). 
2013: 3 adult females captured by Pyle et al. on 13 August 
2013 at North Shoals site

Andrew Pyle; Cherie Southwick; Joy 
O'Keefe, Indiana State University; 
Katherine Caldwell, NCWRC; Kendrick 
Weeks; Minshu Deng; Rod 
McClanahan; Scott Bosworth, NCWRC    

N.C. Wildlife Resources Commission. 
2008. Annual Program Report: 2007-2008. 
NC WRC Wildlife Diversity Program. Can 
be obtained from: 
http://www.ncwildlife.org/Conserving/Progr
ams/WildlifeDiversityProgram/WDPQuarte
rlyReports.aspx (accessed August 2013); Mason 2016-12-16 2019-10-07 3013.234964 84922.57026

22117 22242 Haliaeetus leucocephalus 119 Bald Eagle 2015-02 2015-02 2005 Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird
MPCT: mature forests near large bodies of water (nesting); 
rivers, lakes, and sounds (foraging) [breeding evidence only] 20537 N N 1.93 -1 -1 Swain #1 - Fontana Lake

Swain #1 - Fontana Lake: This occurrence is located in 
Swain County, NC and consists of a nest on the east side of 
a narrow peninsula jutting northward into Fontana Lake, 
about 0.57 air mile west-northwest of where Glady Branch 
empties into the Tuckaseg

2015: Active nest in live pine. Fledged 2 young (Kelly 2015). 
2012: no data. 2011: nest active, outcome unknown. (Allen 
2012). 2010: nest active; no further data. 2009: three young 
fledged. 2008: three young fledged. 2007: two young 
fledged. 2006: nest a

Chris Kelly (WRC) - 2010; Paul Super 
(NPS - GSMNP), Dave Allen (WRC) Nest in pine tree.   

Allen, D. H. 2006. Bald Eagle Nest 
Locations for 2006; NC WRC database;  
Allen, D. H. 2007. Bald Eagle Nest 
Locations for 2007. N.C. Wildlife 
Resources Commission;  Allen, D. H. 
2008. Bald Eagle Nest Locations for 2008. 
N.C. Wildlife Resources Commission Ratcliffe 2016-01-26 2019-10-07 1029.02894 83993.71524

22407 29171 Haliaeetus leucocephalus 176 Bald Eagle 2011 2011 2010 Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird
MPCT: mature forests near large bodies of water (nesting); 
rivers, lakes, and sounds (foraging) [breeding evidence only] 20537 N N 1.93 3200 -1 Macon #1 - Nantahala Lake - Camp Sequoyah

Macon #1 - Nantahala Lake - Camp Sequoyah: This 
occurrence is located in Macon County, NC and consists of 
habitat on the east side of the lake, about 0.25 miles north-
northwest of Camp Sequoyah. Nest tree located near 
35.16382 N, -83.6531 W.

2012: no data. 2011: nest active, outcome unknown. (Allen 
2012). 2010: no information on nest outcome; adult seen 
perched next to nest; seen on June 12, 2010 and July 20, 
2010. Mark Cantrell (FWS) - 2010 Nest in dead white pine.   

Allen, D.H. 2012. Bald Eagle Nest 
Locations for 2005-2012. N.C. Wildife 
Resources Comission;  Kelly, Chris. 2010. 
New mountain EO records, sent to NHP via 
e-mail. Wojcik 2018-04-10 2019-10-07 1029.058896 83998.6085

22499 24771 Haliaeetus leucocephalus 136 Bald Eagle 2010 2010 2007-04-17 Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird
MPCT: mature forests near large bodies of water (nesting); 
rivers, lakes, and sounds (foraging) [breeding evidence only] 20537 N N 1.93 1525 1600 Cherokee #1 - Nottely River

Cherokee #1 - Nottely River: This occurrence is located in 
Cherokee County, NC and consists of habitat along the 
eastern shore of the Nottely River arm of Hiwassee Lake, 
about 0.75 river miles from the main stem of the lake. Nest 
tree located near 35.082

2011-2012: no data. 2010: two young fledged. (Allen 2012). 
2010: nest active; no further data. 2009: two young fledged. 
2008: three young fledged. 2007: two young fledged (Allen 
2007). Cantrell observed the nest on April 17, 2007, with 
one adult in atten

Chris Kelly (WRC) - 2010; Mark A. 
Cantrell (FWS), Dave Allen (WRC)

Nest in a dead white pine tree, though 
several live, large trees are nearby.   

Allen, D. H. 2007. Bald Eagle Nest 
Locations for 2007. N.C. Wildlife 
Resources Commission;  Allen, D. H. 
2008. Bald Eagle Nest Locations for 2008. 
N.C. Wildlife Resources Commission. ;  
Allen, D. H. 2009. Bald Eagle Nest 
Locations for 2009. N.C. Wildlife Wojcik 2018-04-10 2019-10-07 1029.069563 84000.3544

22689 32164 Myotis septentrionalis 46 Northern Long-eared Bat 2011-07-16 2011-07-16 1994-Post Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 1.93 -1 -1 Hurricane Ridge: Pigeon River

Pigeon River near Hurricane Ridge. Four mist-net 
locations: 1) Along the north/east side of Pigeon River, just 
downstream of Cold Spings Creek (NCWRC 2014) 
[directions derived from coordinate location]. 2) Along 
Pigeon River, just downstream of the FSR-2

1) Downstream of Cold Springs Creek: 2007: 1 adult female 
mist-netted by Bosworth and Kelly on 13 June 2007 
(NCWRC 2014). 2) Downstream of FSR-288 bridge: 2011: 
1 adult female mist-netted by Pyle on 16 July 2011 
(NCWRC 2014). 2001: 3 individuals mist-net

Andrew Pyle; Chris Kelly, NCWRC; 
Gabrielle Graeter, NCWRC; Gary 
Libby; Jeff Schwierjohann, NCWRC; 
Rod McClanahan, USFS; Scott 
Bosworth (WRC); fide Dave Webster    

N.C. Wildlife Resources Commission. 
2007. Annual Program Report, 2005-2006 --
Wildlife Diversity Program;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted August 1, 2014;  
Webster, David. Mason 2014-11-18 2019-10-07 2058.295512 84013.12142

23026 34176 Myotis septentrionalis 135 Northern Long-eared Bat 2017-06-21 2017-06-21 2001-05-16 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 1.61 -1 -1 Stecoah Creek - mist net areas

Stecoah Creek. Stecoah Creek. Mist net locations along 
Stecoah Creek/SR-1226 (Locust Cove Road)/FSR-
2611/FSR-404 from approximately 0.25 to 0.75 roadmile 
south of the SR-1227 (Cody Branch Road) intersection 
(NCDOT 2015, NCWRC 2014) [directions based on c

2017: 1 adult female mist captured by Caldwell on 21 June 
2017 at Site N (NCWRC 2017). 2014: 1 adult female mist 
netted by Libby on 13 July 2014 at Site N (NCWRC 2016). 
2013: 2 bats (1 adult male, 1 juvenile male) captured by Pyle 
and 4 others on 23 July

Andrew Pyle, NCWRC; Cheryl 
Gregory, NCDOT; Chris Underwood, 
NCDOT; Dan Gregory; Dottie Brown, 
NCWRC; Gabrielle Graeter, NCWRC; 
Gary Libby, Eco-Tech; Heather 
Renninger, NCDOT; Katherine 
Caldwell, NCWRC; Mary Frazer, 
NCDOT; Melissa Miller, NCDOT; Neil    

N.C. Department of Transportation. 2015. 
Field survey forms and related documents 
contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2018-08-15 2019-10-07 2017.079858 70032.41632

23273 32452 Myotis sodalis 14 Indiana Bat 2012-07-20 2012-07-20 2011-06-06 Current E 2-High E E S1S2 S1 G2 G2 Upland Animal Mammal
M: roosts in hollow trees or under loose bark and snags (warmer 
months), in caves (winter) 15481 N N 1.45 -1 -1 Wildcat Gap Area

Wildcat Gap Area. Roost trees and mist-net captures along 
Stecoah Creek and Little Laurel Branch, east of Wildcat 
Gap and SR-1236 (Lower Stecoah Road).

See source features for details. 2012: One adult female 
tracked to a roost tree along Stecoah Creek by O'Keefe on 
20 July 2012 (O'Keefe 2012). 2011: Two females total 
captured by mist-net on 06 June and 09 July 2011 and one 
female tracked to a roost tree Joy O'Keefe, Indiana State University    

O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana 
State University. Mason 2013-08-23 2019-10-07 1543.721634 63009.84106

23289 32923 Myotis septentrionalis 102 Northern Long-eared Bat 2004-08-09 2004-08-09 2004-06-26 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 1.45 -1 -1

Shooting Creek Area: Wayah Rain Springs-2 and -
4, Wayah Tuni Creek-1

Shooting Creek Area: Wayah Rain Springs-2 and -4, 
Wayah Tuni Creek-1. Three mist net capture sites: Wayah 
Rain Springs-2 (Rainbow Springs/Roaring Fork). Along 
Roaring Creek, about 250 feet from Rainbow Springs Road 
(O'Keefe 2012) [Directions based on coo

Wayah Rain Springs-2 (Rainbow Springs/Roaring Fork). 
Two adult males captured in a mist net by O'Keefe on 26 
June 2004 (O'Keefe 2012, NCWRC 2014). Wayah Rain 
Springs-4 (Rainbow Springs/Huckleberry Knob). Two adult 
males captured in a mist net by O'Keefe Joy O'Keefe, Indiana State Univ.    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, J. 
2013. Conservation of Habitat for Virginia 
Big-eared Bats in Western North Carolina; Mason 2014-10-31 2019-10-07 1543.721634 63009.84106

23306 32795 Myotis septentrionalis 77 Northern Long-eared Bat 2011-06-06 2011-06-06 2008-06-03 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 1.45 -1 -1 Laurel Branch/Stecoah Creek

Laurel Branch/Stecoah Creek. 1) Stecoah Creek: Mist net 
site on FSR-2537 at Stecoah Creek, east of SR-1236 
(Lower Stecoah Road) (O'Keefe 2012) [Directions based 
on coordinate location]. 2) Laurel Branch: Mist net site on 
FSR-2537 west of Laurel Branch, a

Stecoah Creek: 2011: One adult male captured in a mist net 
by O'Keefe on 06 June 2011 (O'Keefe 2012). 2008: 2 bats (1 
adult female, 1 adult male) captured by Bosworth and 4 
others on 03 June 2008 (NCWRC 2014). Laurel Branch: 
2008: 3 bats (1 adult female,

Chris McGrath, NCWRC; Joy O'Keefe, 
Indiana State University; Scott 
Bosworth, NCWRC    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-11-07 2019-10-07 1543.694209 63007.5968

23596 14324 Spiraea virginiana 25 Virginia Spiraea 2018-06-13 2018-06-13 2000-05-15 Current BC 2-High T T S2 S2 G2 G2 WetlandPlant Vascular Plant M: riverbanks 17050 N Y 1.11 1500 1700
Cheoah River Floodplain: Boaze sites 1-6 [river 
miles 5-7] (Sub EO of EO 057)

Cheoah River Floodplain: Boaze sites 1-6. Population 
occurs in three areas between river miles 5 and 7 on the 
Cheoah River in the NCDOT right-of-way of US-129: 
Boaze (2000) Sites 1-3 are approximately 0.35 mile 
south/east of Gold Mine Branch confluence;

2018: 180-200+ clumps observed by Sheats and Black at 
Boaze (2000) sites 1-4 and 6 on 13 June 2018 [see source 
features for details]; no plants noted at site 5 (Black 2018 - 
F18DOT05NCUS). 2003: Presence only - Kauffman 
relocated Spiraea virginiana in Bo

Chris Sheats; Eric Black, North State 
Engineering; Gary Kauffman, USFS

RIVER BANK NEXT TO ROAD 
USUALLY ASSOCIATED WITH 
SEEPS ON THE OPPOSITE SIDE 
OF THE ROAD. AMORPHA IS A 
FREQUENT ASSOCIATE.

EO is not within a Dedicated or Registered 
Heritage Area (Vazquez 2005).

MOST SPIRAEA VIRGINIANA 
OCCUR OUTSIDE THE 24 FOOT 
RIVER CORRIDOR SCHEDULED TO 
BE CLEARED OF VEGETATION FOR 
THE WHITEWATER RIVER RAFTING 
STUDY (KAUFFMAN 2000).

N.C. Department of Transportation. 2018. 
Geospatial files and related documents, 
including field observations, submitted by 
Eric Black, North State Engineering, for 
NCDOT's Project ATLAS  Cardamine 
micranthera, Thalictrum cooleyi, Carex 
lutea, Rhus micha Mason 2018-12-12 2019-10-07 2428.066257 48300.26681

23848 21783 Myotis grisescens 2 Gray Bat 2018-07-16 2018-07-16 2005-07-12 Current E 1-Very High E E S1 S1 G4 G4 Upland Animal Mammal M: roosts in caves; forages mainly over open water 20829 N N 0.96 1800 2300 Pigeon Ford Rare Species Habitat - mist net areas
Pigeon River, along FR 288 (Twelve Mile Road), just south 
of I-40 Exit 7.

2018: 27 individuals (7 adult males, 2 adult females, 12 
juvenile males, 6 juvenile females) captured in mist nets by 
Caldwell on 16 July 2018 at Pigeon River/Twelve Mile site 
(NCWRC 2018). 2017: 3 individuals (2 adult males, 1 
juvenile male) captured in

Chris McGrath and Chris Kelly (WRC); 
Dottie Brown; Katherine Caldwell, 
NCWRC; Mary Fraszer (NCDOT); 
Melissa Miller (NCDOT); Mike Lavoie 
(EBCI); Scott Bosworth

Over a small river/creek in a partly 
forested area, but along a road.   

McGrath, Chris. 2005. NC NHP Special 
Animal Survey Form;  N.C. Wildlife 
Resources Commission. 2007. Annual 
Program Report, 2005-2006 -- Wildlife 
Diversity Program;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), Mason 2018-08-07 2019-10-07 1029.147756 42006.56071

23937 34167 Myotis septentrionalis 128 Northern Long-eared Bat 2002-08-08 2002-08-08 2002-08-06 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.96 -1 -1 Big Snowbird Creek

Big Snowbird Creek. Mist net sites along Big Snowbird 
Creek from Little Snowbird Creek confluence to Polecat 
Branch (NCDOT 2015) [directions derived from coordinate 
location].

Site E: 1 adult non-reproductive female captured by 
EcoTech staff and 4 others on 06 August 2002 (NCDOT 
2015, NCWRC 2014). Site L: 1 adult male captured by 
EcoTech staff and 4 others on 08 August 2002 (NCDOT 
2015, NCWRC 2014). EcoTech Inc.    

N.C. Department of Transportation. 2015. 
Field survey forms and related documents 
contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2014-11-06 2019-10-07 1029.147756 42006.56071

24077 32788 Myotis septentrionalis 70 Northern Long-eared Bat 2011-05-23 2011-05-23 2008-06-03 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.96 -1 -1 Bear Creek

Bear Creek. Mist net locations the clearing along Jane 
Branch just upstream from the Sugar Cove Branch 
confluence (O'Keefe 2012) [directions derived from 
coordinate location] and along FSR-62 at Sugar Cove 
Branch crossing (NCWRC 2014) [directions derived

2011: 11 bats (4 adult males and 7 adult females) captured 
in a mist net by O'Keefe on 23 May 2011 (O'Keefe 2012). 
2008: 5 bats (3 pregnant adult females, 2 adult males) 
captured by NCDOT biologists and 3 others on 03 June 
2008 (NCDOT 2015, NCWRC 2014).

Heather Renninger, NCDOT; Joy 
O'Keefe, Indiana State University; Mary 
Frazer, NCDOT; Matt Haney, NCDOT    

N.C. Department of Transportation. 2015. 
Field survey forms and related documents 
contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2015-04-29 2019-10-07 1029.0716 42000.33596

24096 32922 Myotis septentrionalis 101 Northern Long-eared Bat 2004-06-10 2004-06-10 2004-06-05 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.96 -1 -1

Chestnut Knob: Wayah Wine Springs-1 and Wayah 
Wine Springs-3

Chestnut Knob: Wayah Wine Springs-1 and Wayah Wine 
Springs-3. Wayah Wine Springs-1 (Wildlife Opening) is on 
the west slope of Chestnut Knob, on FSR-7280 1.6 road 
miles from FSR-7283 intersection (O'Keefe 2012) 
[Directions based on coordinate location]. W

Wayah Wine Springs-1 (Wildlife Opening): One adult 
female captured in a mist net by O'Keefe on 10 June 2004 
(O'Keefe 2012, NCWRC 2014). Wayah Wine Springs-3: 
One adult male captured in a mist net by O'Keefe on 05 
June 2004 (O'Keefe 2012, NCWRC 2014).     

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-10-31 2019-10-07 1029.147756 42006.56071
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24797 32787 Myotis septentrionalis 69 Northern Long-eared Bat 2010-07-11 2010-07-11 2004-Pre Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.6 -1 -1 Fires Creek/Leatherwood Branch - mist net areas

Fires Creek/Leatherwood Branch - mist net areas. Mist net 
sites near Leatherwood Falls and at trail crossing of 
Leatherwood Branch. Also, "Clay County" -- no location 
given (Webster 2004) [This data also copied to EOs 066, 
067, and 068 because the observ

2010: 3 bats (2 adult males, 1 juvenil female) captured by 
McClanahan et al. on 11 July 2010 at the trail crossing 
(NCWRC 2016). 2006: 3 bats (1 adult female, 1 adult male, 
1 juvenile female) captured in a mist net by O'Keefe and 
NCDOT biologists on 11 J

Joy O'Keefe, Indiana State University; 
Mary Frazer, NCDOT; Melissa Miller, 
NCDOT; Rod McClanahan; Virgil 
Brack    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  N.C. Wildlife 
Resources Commission. 2016. Field survey 
forms and related documents or 
communications contributed by NCWRC s Mason 2017-10-17 2019-10-07 771.7766343 26249.05004

24865 34148 Myotis septentrionalis 125 Northern Long-eared Bat 2017-06-08 2017-06-08 2002-07-29 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.56 -1 -1 Nantahala River Bike Path

Nantahala River Bike Path. Mist net locations on and near 
bike path along Nantahala River and at Winding Stairs 
Road bridge, northeast of Beechertown (NCWRC 2014) 
[directions derived from coordinate location].

2017: 1 adult female captured by Caldwell on 08 June 2017 
(NCWRC 2017). 2014: 1 adult male mist netted by Libby on 
03 July 2014 (NCWRC 2016). 2011: 1 adult male captured 
by Libby on 27 July 2011 (NCWRC 2014). 2010: 7 bats 
captured by Brown and 8 others i

BHE; Chris McGrath, NCWRC; Dottie 
Brown, NCWRC; Gary Libby    

N.C. Department of Transportation. 2015. 
Field survey forms and related documents 
contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2018-08-15 2019-10-07 720.3941098 24363.49711

25106 34368 Myotis septentrionalis 186 Northern Long-eared Bat 2011-08-02 2011-08-02 2011-08-02 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Simmons Ridge/Dixon Springs

Simmons Ridge/Dixon Springs. Mist-net site on Simmons 
Ridge, along FSR-4073A just west of FSR-4073 junction 
(NCWRC 2014) [directions derived from coordinate 
location].

3 bats (2 adult females, 1 adult male) captured by Brown 
and 9 others  on 02 August 2011 (NCWRC 2014). Dottie Brown    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-12-04 2019-10-07 514.573878 21003.28036

25115 32785 Myotis septentrionalis 67 Northern Long-eared Bat 2009-06-03 2009-06-03 2004-Pre Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Little Buck Creek

Little Buck Creek. On south side of Deep Gap Road, 
approximately 1 road mile south of US-64E (O'Keefe 2012) 
[Directions based on coordinate location]. Also, "Clay 
County" -- no location given (Webster 2004) [This data also 
copied to EOs 066, 068, and 069

2009: 1 adult male captured in a mist net by O'Keefe on 03 
June 2009 (O'Keefe 2012). 2008: 5 bats (2 adult females, 2 
adult males, 1 juvenile) captured by O'Keefe and Brown on 
30 July 2008 (NCWRC 2014). 2004-pre: Species reported 
from this county by Virg

Dottie Brown; Joy O'Keefe, Indiana 
State University; Virgil Brack    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University; 
Webster, David. 2004 Mason 2014-10-30 2019-10-07 514.5140172 20998.38064

25153 34303 Myotis septentrionalis 177 Northern Long-eared Bat 2011-08-01 2011-08-01 2011-08-01 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Pisgah National Forest: Sugar Cove Road

Pisgah National Forest: Sugar Cove Road. Mist-net 
location on FSR-1188 (Sugar Cove Road) just before the 
gate (NCWRC 2014) [directions derived from coordinate 
locations].

2 bats (1 adult female, 1 adult male) mist-netted by Carter 
and 9 others on 01 August 2011 (NCWRC 2014). Tim Carter    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-11-21 2019-10-07 514.5738779 21003.28035

25198 32769 Myotis septentrionalis 53 Northern Long-eared Bat 2009-06-03 2009-06-03 2009-06-03 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Allen Gap

Allen Gap. Mist net location on Davis Creek Road at Allen 
Gap (O'Keefe 2012) [Directions based on coordinate 
location].

2009: Two individuals, one adult male and one adult female, 
captured in a mist net by O'Keefe on 03 June 2006 (O'Keefe 
2012). Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-10-29 2019-10-07 514.573878 21003.28035

25569 34296 Myotis septentrionalis 172 Northern Long-eared Bat 2011-08-03 2011-08-03 2011-08-03 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Northeast of Table Rock Mountain - mist net area

Northeast of Table Rock Mountain. Mist-net location 
northeast of Table Rock Mountain summit, on the hill just to 
the east of the intersection of FSR-496 and FSR-210 and 
south of the Mountains to Sea Trail (NCWRC 2014) 
[directions derived from coordinate

2 juvenile males mist-netted by Amelon and 8 others on 03 
August 2011 (NCWRC 2014). Sybill Amelon    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-11-20 2019-10-07 514.5738779 21003.28035

25586 34127 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2014-02-01  Current C 2-High  T      Animal   0 Y  0 0 0           2019-10-07 514.573878 21003.28035

25651 32127 Myotis septentrionalis 34 Northern Long-eared Bat 2011-08-03 2011-08-03 1994-Post Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Rock Creek

Rock Creek. Mist-net location along Rock Creek, at 
intersection of SR-1159 (Rock Creek Rd) and FSR-5521 
(NCWRC 2014) [directions derived from coordinate 
location]. Also included in this EO is the following: "Yancey 
County" -- no location given (Webster 2

2011: 1 adult male mist-netted by Morris and 7 others on 03 
August 2011 (NCWRC 2014). 1994-pre: Specimen brought 
in by unknown person to a lab in the county and tested for 
rabies. Specimen now deposited at UNC-W (Webster 
2004). Trina Morris; fide Dave Webster    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  Webster, David. 
2004. "Some new bat records"; e-mail to 
NC NHP, dated 28 Nov 2004. Mason 2014-11-24 2019-10-07 514.573878 21003.28036

25730 35257 Myotis grisescens 5 Gray Bat 2018-06-28 2018-06-28 2014-06-30 Current E 2-High E E S1 S1 G4 G4 Upland Animal Mammal M: roosts in caves; forages mainly over open water 20829 N N 0.48 -1 -1
Davidson River: Pisgah Education Center - mist net 
site

Davidson River: Pisgah Education Center. Mist net site 
near Pisgah Education Center.

2018: 2 adult males captued by Caldwell on 28 June 2018 
(NCWRC 2018). 2014: 1 adult male captured on 30 June 
2014 (NCWRC 2016, NCDOT 2015).

Gary Libby; Katherine Caldwell, 
NCWRC    

N.C. Department of Transportation. 2015. 
Field survey forms and related documents 
contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife 
Resources Commission. 2016. Documents 
containing data contributed by NCWRC 
staff in 2016;  N.C. Wild Mason 2019-02-25 2019-10-07 514.573878 21003.28036

25814 32778 Myotis septentrionalis 60 Northern Long-eared Bat 2009-06-03 2009-06-03 2009-06-03 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Little Owl Creek

Little Owl Creek. Along the east side of SR-1346 (Clark 
Branch Road) approximately 1.4 miles from SR-1331 
(Hanging Dog Road) (O'Keefe 2012). [Directions based 
on coordinate location].

2009: One female captured in a mist net by O'Keefe on 03 
June 2009 (O'Keefe 2012). Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-10-29 2019-10-07 514.5439476 21000.83158

25840 34211 Myotis septentrionalis 143 Northern Long-eared Bat 2011-07-27 2011-07-27 2006-07-25 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1

Nantahala National Forest: Rattler Ford 
Campground

Nantahala National Forest, Rattler Ford Campground. 
Northeast of Santeetlah Gap, between SR-1127 (Rattler 
Ford Rd) and Santeetlah Creek, at campground (NCWRC 
2014) [directions derived from coordinate location].

2011: 1 adult male captured by Pyle on 27 July 2011 
(NCWRC 2014). 2010: 2 adult males captured by Brown 
and Weeks on 17 June 2010 (NCWRC 2014). 2008: 2 adult 
females captured by Ruppell and 2 others on 02 June 2008 
(NCWRC 2014). 2007: 2 bats (1 adult fem

Dottie Brown, NCWRC; Jeff 
Schwierjohann, NCWRC; Joy O'Keefe, 
Indiana State Univ.; Kendrick Weeks, 
NCWRC; Matina Ruppell, UNCG    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  N.C. Wildlife 
Resources Commission. 2016. Documents 
containing data contributed by NCWRC Mason 2017-09-01 2019-10-07 514.573878 21003.28036

25856 32784 Myotis septentrionalis 66 Northern Long-eared Bat 2009-06-03 2009-06-03 2004-Pre Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Fire's Creek - capture location

Fire's Creek. At the first downstream unnamed tributary on 
the north side of Coldspring Branch below the Short Branch 
confluence (O'Keefe 2012) [Directions based on coordinate 
location]. Also, "Clay County" -- no location given (Webster 
2004) [This data

2009: One adult male captured in a mist net by O'Keefe on 
03 June 2009 (O'Keefe 2012). 2008: 6 bats (1 adult female, 
1 adult male, 1 juvenile female, 3 juvenile males) captured 
by O'Keefe and Hunter on 02 August 2008 (NCWRC 2014). 
2004-pre: Species repor

Joy O'Keefe, Indiana State University; 
Virgil Brack    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University; 
Webster, David. 2004 Mason 2014-10-30 2019-10-07 514.5048702 20997.63847

25913 34138 Myotis septentrionalis 121 Northern Long-eared Bat 2001-06-30 2001-06-30 2001-06-30 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Whiteoak Bottoms

Whiteoak Bottoms. Upper Nantanhal River; mist net location 
just downstream of Kimsey Creek, along FSR-424 
(NCWRC 2014) [directions derived from coordinate 
location].

1 individual captured by McClanahan on 30 June 2001 
(NCWRC 2014). Rod McClanahan, USFS    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-10-31 2019-10-07 514.573878 21003.28035

25945 33025 Haliaeetus leucocephalus 211 Bald Eagle 2013-09-26 2013-early 2013-early Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird
MPCT: mature forests near large bodies of water (nesting); 
rivers, lakes, and sounds (foraging) [breeding evidence only] 20537 N N 0.48 3020 3100 Nantahala Lake

Nantahala Lake: This occurrence is located in Macon 
County, NC and consists of a nest in a large poplar tree 
located on the first peninsula on west bank of Nanatahala 
Lake south of dam.

2013: a juvenile in nest seen in early 2013 (reported 
to Le’Andra J. Smith 2013). Le’Andra J. Smith, USFS   

The nest is more than 500 feet away 
from a proposed campsite. The 
proposed site is already being heavily 
used unofficially, and even with the use, 
the nest was successful (Le’Andra J. 
Smith 2013)

U.S. Forest Service. 2014. Rare species 
reports or other communications 
contributed to NCNHP by U.S. Forest 
Service personel in 2014. Wojcik 2018-04-10 2019-10-07 514.5738779 21003.28035

25952 34369 Myotis septentrionalis 187 Northern Long-eared Bat 2011-08-02 2011-08-02 2011-08-02 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 North Harper Creek

North Harper Creek. Mist-net set at FSR-58 bridge over 
North Harper Creek (NCWRC 2014).

2 individuals (1 adult female, 1 adult male) mist-nettedb y 
Libby and 6 others on 02 August 2011 (NCWRC 2014). Gary Libby, Eco Tech Inc.    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-12-04 2019-10-07 514.5738779 21003.28035

25953 34208 Myotis septentrionalis 140 Northern Long-eared Bat 2008-06-03 2008-06-03 2008-06-03 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Barker Creek

Barker Creek. Mist net location near FSR-62 (Slick Rock 
Road) crossing of Barker Creek (NCWRC 2014) 
[directions based on coordinate location].

5 bats (3 adult females, 2 adult males) captured by Clark, 
Currie, and Hess on 03 June 2008 (NCWRC 2014).

Ben Hess, NCSM; Bob Currie, 
USFWS; Mary Kay Clark    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-11-12 2019-10-07 514.573878 21003.28035

25958 36543 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2017-05-11  Current C 2-High  T      Plant   0 Y  0 0 0           2019-10-07 514.5738779 21003.28035

25983 34215 Myotis septentrionalis 145 Northern Long-eared Bat 2007-06-22 2007-06-22 2007-06-22 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Santeetlah Lake: western side

Santeetlah Lake: western side. Mist net location along FSR-
407, which runs along Charikus Branch (NCWRC 2014) 
[directions derived from coordinate location].

1 adult male captured by Bosworth on 22 June 2007 
(NCWRC 2014). Scott Bosworth, NCWRC    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-11-13 2019-10-07 514.573878 21003.28035

26017 39072 Haliaeetus leucocephalus 279 Bald Eagle 2019-01 2019-01 2019-01 Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird
MPCT: mature forests near large bodies of water (nesting); 
rivers, lakes, and sounds (foraging) [breeding evidence only] 20537 N N 0.48 -1 -1

North Fork French Broad River-Indian Creek 
Vicinity

North Fork French Broad River-Indian Creek Vicinity: This 
occurrence is located in Transylvania County, NC and 
consists of an active nest in the slopes above the North Fork 
French Broad River on Pisgah National Forest, 
approximately 1 km northwest of the

2019: Christine Kelly (NCWRC) reported an active nest in 
January 2019.     

2019. Kelly, Christine. NCWRC. Personal 
Communication. Email reporting active bald 
eagle nest on Pisgah National Forest dated 
2019-03-08. Ratcliffe 2019-03-12 2019-10-07 514.5738779 21003.28035

26130 34295 Myotis septentrionalis 171 Northern Long-eared Bat 2005-06-14 2005-06-14 2005-06-14 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Pisgah National Forest: Beaver Dam Creek

Pisgah National Forest: Beaver Dam Creek. Mist-net 
location along Beaver Dam Creek at the end of Bear Farm 
Road (NCWRC 2014) [directions derived from coordinate 
location].

9 bats (5 adult females, 4 adult males) mist-netted by 
McGrath and 2 others on 14 June 2005 (NCWRC 2014). Chris McGrath, NCWRC    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-11-19 2019-10-07 514.573878 21003.28035

26133 34136 Myotis septentrionalis 120 Northern Long-eared Bat 2002-06-30 2002-06-30 2002-06-30 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Yellow Mountain, Park Gap - capture location

Yellow Mountain, Middle Ridge - capture location. Mist net 
site on north-facing slope of Middle Ridge, just west of 
Park Gap (NCWRC 2014) [directions derived from 
coordinate location].

5 individuals captured by McClanahan on 30 June 2002 
(NCWRC 2014).     

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-10-30 2019-10-07 514.573878 21003.28035

26141 32781 Myotis septentrionalis 63 Northern Long-eared Bat 2009-06-03 2009-06-03 2008-07-28 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Persimon Creek

Persimon Creek. On east side of Persimon Creek, 
approximately 0.8 airmile west-southwest of Johniah High 
Top, along FSR-307 (O'Keefe 2012, NCWRC 2014). 
[Directions based on coordinate location].

2009: 1 adult female captured in a mist net by O'Keefe on 03 
June 2009 (O'Keefe 2012, NCWRC 2014). 2008: 4 bats 
captured by O'Keefe, Brown, and Hunder in 2008: 2 bats (1 
adult male, 1 juvenile male) on 28 July 2008 and 2 adult 
females on 01 August 2008 (

Dottie Brown; Jessica Hunter; Joy 
O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-10-29 2019-10-07 514.5439476 21000.83157

26197 34126 Myotis septentrionalis 113 Northern Long-eared Bat 2008-07-09 2008-07-09 2008-07-09 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Grape Creek

Grape Creek. South side of Grape Creek, FSR-6105 at the 
powerline corridor (NCWRC 2014) [directions derived from 
coordinate location].

1 juvenile male captured by Bosworth and Brown on 09 July 
2008 (NCWRC 2014).      Mason 2014-10-29 2019-10-07 514.573878 21003.28036

26267 34371 Myotis septentrionalis 189 Northern Long-eared Bat 2011-08-02 2011-08-02 2011-08-02 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Gragg Prong Creek

Gragg Prong Creek. Mist-net location along FSR-981 and 
Gragg Prong Creek, at first large U-bend in the road 
southeast of Roseborough (NCWRC 2014) [directions 
derived from coordinate location].

5 bats (1 adult female, 1 adult male, 2 juvenile females, 1 
juvenile male) mist-netted by Frazer and 6 others on 02 
August 2011 (NCWRC 2014). Mary Frazer, NCDOT    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-12-04 2019-10-07 514.5738779 21003.28035

26417 34124 Myotis septentrionalis 111 Northern Long-eared Bat 2008-07-16 2008-07-16 2008-07-16 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Nantahala National Forest: Jack Davis Branch

Nantahala National Forest, Jack Davis Branch. Along Jack 
Davis Branch and SR-1303, approximately 0.5 roadmile 
west of FSR-307 intesection (NCWRC 2014) [directions 
derived from coordinate location].

2 bats (1 adult female, 1 juvenile male) captured by 
Bosworth and Kelly on 16 July 2008 (NCWRC 2014).     

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-10-29 2019-10-07 514.5738779 21003.28035

26687 32160 Myotis septentrionalis 42 Northern Long-eared Bat 2006-06-28 2006-06-28 2004-Pre Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Curtis Creek/Paddys Branch

Curtis Creek/Paddys Branch area - Mist-net location on SR
1227 (Curtis Creek Road) at FSR-4027 (NCWRC 2007, 
2014). Also included in this EO is: "McDowell County" -- no 
location given (Webster 2004).

2006: Two adult males were mist-netted by NCWRC at 
Curtis Creek/Paddys Branch area on 28 June 2006 
(NCWRC 2007, 2014). 2004-Pre: Species reported from 
this county by Chris McGrath, pers. comm. to David 
Webster (2004). Chris McGrath; Scott Bosworth (WRC)    

N.C. Wildlife Resources Commission. 
2007. Annual Program Report, 2005-2006 --
Wildlife Diversity Program;  N.C. Wildlife 
Resources Commission. 2014. Bat data 
provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted August 1, 2014;  
Webster, David. Mason 2014-11-21 2019-10-07 514.5738779 21003.28035

26714 32451 Myotis sodalis 13 Indiana Bat 2011-10-08 2011-10-08 2011-10-08 Current E 2-High E E S1S2 S1 G2 G2 Upland Animal Mammal
M: roosts in hollow trees or under loose bark and snags (warmer 
months), in caves (winter) 15481 N N 0.48 -1 -1 Rattler Ford

Rattler Ford. Mist-netting location on east side of 
Santeetlah Creek, along SR-1159 (Joyce Kilmer Rd) 
approximately 1.3 miles north of NC-143 at Santeetlah Gap.

One adult male captured in a mist-net by O'Keefe on 08 
October 2011 (O'Keefe 2012). Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-09-11 2019-10-07 514.5738779 21003.28035

26843 32796 Myotis septentrionalis 78 Northern Long-eared Bat 2012-07-18 2012-07-18 2012-07-18 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Lemmons Branch

Lemmons Branch. Near the end of Lemmons Branch 
Boatdock Road (O'Keefe 2012) [Directions based on 
coordinate location].

One female captured in a mist net by O'Keefe on 18 July 
2012 (O'Keefe 2012). Joy O'Keefe, Indiana State University    

O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana 
State University. Mason 2014-01-09 2019-10-07 514.5150664 20998.47536

26961 34147 Myotis septentrionalis 124 Northern Long-eared Bat 2004-08-10 2004-08-10 2004-08-10 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Appletree Campground

Appletree Campground. Mist net location on Appletree 
Campground Road at Appletree Branch (NCWRC 2014) 
[directions derived from coordinate location].

7 bats (2 juvenile females, 1 adult female, 3 adult males, 1 
individual) captured in a mist net by Miller, O'Keefe, and 
Ledford on 10 August 2004 (NCWRC 2014).

C. Leford; Doreen Miller; Joy O'Keefe, 
Indiana State Univ.    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-11-04 2019-10-07 514.573878 21003.28036

27060 32921 Myotis septentrionalis 100 Northern Long-eared Bat 2004-06-04 2004-06-04 2004-06-04 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Wine Spring Creek: Site Wayah Wine Springs-2

Wayah Wine Springs-2. Wine Spring Creek at FSR-711H 
(O'Keefe 2012) [Directions based on coordinate location].

One or more captured in a mist net by O'Keefe on 04 June 
2004; number of captures and sex unknown (O'Keefe 2012). Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-02-27 2019-10-07 514.5738779 21003.28035

27101 32786 Myotis septentrionalis 68 Northern Long-eared Bat 2009-06-03 2009-06-03 2004-Pre Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Little Fires Creek - capture location

Little Fires Creek. On east side of  FSR-340, about 0.5 mile 
south of the FSR-380B intersection (O'Keefe 2012) 
[Directions based on coordinate location]. Also, "Clay 
County" -- no location given (Webster 2004) [This data also 
copied to EOs 066, 067, and

Two adult males captured in a mist net by O'Keefe on 03 
June 2009 (O'Keefe 2012, NCWRC 2014). Species 
reported from this county by Virgil Brack, pers. comm. to 
David Webster (2004).

Joy O'Keefe, Indiana State University; 
Virgil Brack    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University; 
Webster, David. 2004 Mason 2014-10-30 2019-10-07 514.5464528 21001.03609

27174 34285 Myotis septentrionalis 162 Northern Long-eared Bat 2007-06-13 2007-06-13 2007-06-13 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Nantahala National Forest: Waterville

Nantahala National Forest: Waterville. Mist-net site along 
SR-1332 (Waterville Rd.) and Big Creek, just south of 
Waterville (NCWRC 2014) [directions derived from 
coordinate location].

2 bats (1 adult female, 1 adult male) mist-netted by 
Schwierjohann on 13 June 2007 (NCWRC 2014). Jeff Schwierjohann, NCWRC    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-11-18 2019-10-07 514.573878 21003.28035

27177 32775 Myotis septentrionalis 57 Northern Long-eared Bat 2010-05-26 2010-05-26 2008-07-17 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Halls Knob

Halls Knob. Mist net site on FSR-85A, approximately 0.45 
mile east of the intersection with access road to Panther 
Top (O'Keefe 2012) [Directions based on coordinate 
location].

2010: 2 individuals, 1 adult male and 3 adult females, 
captured in mist nets by O'Keefe on 26 May 2010 (O'Keefe 
2012). 2009: 2 individuals, 1 adult male and 1 adult female, 
captured in a mist net by O'Keefe on 03 June 2009 (O'Keefe 
2012). 2008: 10 bats ( Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-10-29 2019-10-07 514.495789 20996.8963

27198 34209 Myotis septentrionalis 141 Northern Long-eared Bat 2008-06-03 2008-06-03 2008-06-03 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 FSR-81/Santeelah Creek

FSR-81/Santeelah Creek. Mist net location along FSR-81 
and Santeetlah Creek, below Obadiah Gap (NCWRC 2014) 
[directions derived from coordinate locations].

4 bats (1 adult female, 3 adult males) captured by Gatens 
and 2 others on 03 June 2008 (NCWRC 2014). Lisa Gatens, NCSM    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-11-12 2019-10-07 514.5738779 21003.28035

27332 34133 Myotis septentrionalis 118 Northern Long-eared Bat 2003-07-28 2003-07-28 2002-06-30 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Buck Creek: FSR-350A1 - capture location

Buck Creek: FSR-350A1 - capture location. Mist net 
location on FSR-350A1 (Lodge Road), approximately 0.15 
mile from FSR-350A (Buck Creek Road) intersection 
(NCWRC 2014) [directions derived from coordinate 
location].

2003: 1 adult male captured by McGrath, Rupp, Miller, and 
Ledford on 28 July 2003 (NCWRC 2014). 2002: 2 
individuals captured by McClanahan on 30 June 2002 
(NCWRC 2014).

Chris McGrath, NCWRC; David Rupp; 
Doreen Miller, USFS; L. Ledford, 
USFS; Rod McClanahan, USFS

Small portions of this EO reach into 
the Buck Creek Serpentinized Olivine 
Barren site but the site boundary was 
intentionally designed to not include 
the entirity of these EOs (Knapp 
2017).   

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014. Mason 2014-10-30 2019-10-07 514.573878 21003.28036

27348 32872 Myotis septentrionalis 85 Northern Long-eared Bat 2004-06-18 2004-06-18 2004-06-18 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Cowee Blake Creek [sic] (Blazed Creek?)

Along Blazed Creek, approximately  0.1 river northeast of 
FSR-7064 (O'Keefe 2012) [Directions based on coordinate 
location].

Three individuals (1 adult male, 2 adult females) captured in 
a mist net by O'Keefe on 18 June 2004 (O'Keefe 2012, 
NCWRC 2014). Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-11-04 2019-10-07 514.5738779 21003.28035

27418 32783 Myotis septentrionalis 65 Northern Long-eared Bat 2011-06-30 2011-06-30 2008-07-03 Current BC 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Shuler Creek

Shuler Creek. Along Shuler Creek and Evans Road, 
approximately 0.25 roadmile north of the Quinn Road 
intersection (O'Keefe 2012) [Directions based on 
coordinate location].

2011: Five individuals captured in mist nets by O'Keefe in 
2011: 1 adult female, 1 adult male, 2 juvenile females, 1 
juvenile male on 30 June 2011 (O'Keefe 2012, NCWRC 
2014). 2010: Four individuals captured in mist nets by 
O'Keefe in 2010: 2 adult males Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. LeGrand 2015-10-20 2019-10-07 514.5738779 21003.28035

27452 32835 Myotis septentrionalis 82 Northern Long-eared Bat 2010-07-11 2010-07-11 2010-07-11 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.48 -1 -1 Puncheon Camp Branch

Puncheon Camp Branch. On south side of Appalachian 
Trail, approximately 0.55 trail mile east of Oldfield Gap 
Road trail head (O'Keefe 2012) [Directions based on 
coordinate location].

One adult female captured in a mist net by O'Keefe on 11 
July 2010 (O'Keefe 2012, NCWRC 2014).     

N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data 
submitted August 1, 2014;  O'Keefe, Joy. 
2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2014-11-12 2019-10-07 514.573878 21003.28036

27471 25085 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2007-06-24  Current CD 3-Medium  T      Animal   0 Y  0 0 0           2019-10-07 515.3236781 21064.48916

27648 37004 Myotis septentrionalis 230 Northern Long-eared Bat 2010-07-16 2010-07-16 2010-07-04 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.36 -1 -1 Upper Copper Creek - mist net areas

Upper Copper Creek. Mist net sites in the upper Copper 
Creek drainage including along Cindy Branch (Upper 
Copper Creek 3 site), Groundhog Branch (Upper Copper 
Creek 4 site), and Miller Branch (NCWRC 2016).

2010: 18 individuals total captured in mist nets by 
McClanahan at 3 sites in July 2010: 1 adult female, 1 adult 
male on 16 July 2010 at Miller Branch site; 2 adult females, 
2 juvenile females on 07 July 2010 at Upper Copper Creek 4 
site; 1 adult female o Rod McClanahan    

N.C. Wildlife Resources Commission. 
2016. Documents containing data 
contributed by NCWRC staff in 2016. Mason 2016-12-02 2019-10-07 771.7254025 15746.88351

27967 35099 Myotis septentrionalis 211 Northern Long-eared Bat 2008-08-12 2008-08-12 2008-08-06 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.23 -1 -1 Long Ridge: Morrow Gap Vicinity

Long Ridge: Morrow Gap Vicinity. Mist net sites: along SR-
1326 (Joe Brown Hwy) just west of Morrow Gap; at Morrow 
Cemetery/Chapel; along Burrell Mountain Road (SR-1325) 
in powerline corridor (NCDOT 2015) [directions derived 
from coordinate location].

4 individuals total captured by NCDOT biologists in 2008 in 
conjunction with TIP No. A-0009: 1 juvenile female on 12 
August 2008 at Site B; 1 juvenile female on 12 August 2008 
at Site E; 1 adult post-lactating female, 1 adult male on 06 
August 2008 at S

Anne Burroughs, NCDOT; Heather 
Renninger, NCDOT; Jennifer Harrod, 
NCDOT; Lance Fontaine, NCDOT; 
Mary Frazer, NCDOT; Melissa Miller, 
NCDOT; Troy Wilson, NCDOT    

N.C. Department of Transportation. 2015. 
Field survey forms and related documents 
contributed by NCDOT staff or NCDOT 
consultants in 2015. Mason 2015-04-29 2019-10-07 617.4606955 10080.65026

28239 37037 Myotis sodalis 21 Indiana Bat 2010-07-04 2010-07-04 2010-07-04 Current E 2-High E E S1S2 S1 G2 G2 Upland Animal Mammal
M: roosts in hollow trees or under loose bark and snags (warmer 
months), in caves (winter) 15481 N N 0.12 -1 -1

Nantahala National Forest: Miller Branch - mist net 
area

Nantahala National Forest: Miller Branch. Mist net site 
located along Miller Branch (Upper Copper Creek), at the 
trail crossing (NCWRC 2016) [derived from coordinate 
location].

2010: 1 adult male captured in a mist net by McClanahan et 
al. on 04 July 2010 (NCWRC 2016). Rod McClanahan    

N.C. Wildlife Resources Commission. 
2016. Documents containing data 
contributed by NCWRC staff in 2016. Mason 2016-12-16 2019-10-07 257.2418008 5248.961169

28241 37013 Myotis septentrionalis 231 Northern Long-eared Bat 2010-07-12 2010-07-12 2010-07-12 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.12 -1 -1

Nantahala National Forest: Persimmon Creek - mist 
net area

Nantahala National Forest: Persimmon Creek. Mist net site 
along FSR-435 on the west side of Persimmon Creek, 
about 0.25 airmile north of Lake Cherokee picinic area 
(NCWRC 2016) [derived from coordinate location].

2010: 2 individuals (1 juvenile female, 1 unspecified) mist 
netted by McClanahan on 12 July 2010 (NCWRC 2016). Rod McClanahan    

N.C. Wildlife Resources Commission. 
2016. Documents containing data 
contributed by NCWRC staff in 2016. Mason 2016-12-07 2019-10-07 257.2418008 5248.961169

28255 37003 Myotis septentrionalis 229 Northern Long-eared Bat 2009-06-11 2009-06-11 2009-06-11 Current E 2-High T T S2 S2 G1G2 G1 Upland Animal Mammal
MPC: roosts in hollow trees and buildings (warmer months), in 
caves and mines (winter); mainly in the mountains 18218 N N 0.12 -1 -1 Slate Creek - mist net area

Slate Creek - mist net area. Mist net site along unnamed 
trail that intersects the north/east SR-1326 (Joe Brown 
Hwy) inbetween Flat Branch and Brushy Creek (NCWRC 
2016) [derived from coordinate location].

2009: 1 adult female captured by McClanahan on 11 June 
2009 (NCWRC 2016). Rod McClanahan    

N.C. Wildlife Resources Commission. 
2016. Documents containing data 
contributed by NCWRC staff in 2016. Mason 2016-12-02 2019-10-07 257.2418008 5248.961169

28494 32131 Data Sensitive Record - contact the NCNHP 0 Data Sensitive Record - contact the NCNHP  2006-01-13  Current D 2-High  T      Animal   0 Y  0 0 0           2019-10-07 205.8202318 3360.216752

28948 32453 Myotis sodalis 15 Indiana Bat 2012-07-26 2012-07-26 2012-07-15 Current E 2-High E E S1S2 S1 G2 G2 Upland Animal Mammal
M: roosts in hollow trees or under loose bark and snags (warmer 
months), in caves (winter) 15481 N N 0 -1 -1 Cable Cove

Cable Cove: Roost trees located in Cable Cove, both above 
and below NC-28 (Fontana Road).

See source features for details. 2012: Three adult females 
and one juvenile female tracked to roost trees by O'Keefe in 
July 2012 (O'Keefe 2012).     

O'Keefe, J. 2013. Conservation of Habitat 
for Virginia Big-eared Bats in Western 
North Carolina; pdf page. Mason 2013-08-23 2019-10-07 82.31035981 134.28678
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441 18954 Moxostoma sp. 2 2 Sicklefin Redho 2018-08-25 2018-08-25 1981-07-21 Current E 3-Medium T  S2 S2 G1G2 G1 Aquatic Animal Freshwater Fish
M: Hiwassee and Little 
Tennessee drainages 18280 N Y 4037.73 -1 -1

HIW/Hiwassee River and Valley 
Rivers

HIW/Hiwassee River and Valley Rivers: This occurrence is located in Cherokee and Clay 
counties, NC and consists of Hiwassee River/Hiwassee Lake in Cherokee County from 
Brasstown Creek to the Hiwassee Lake Dam, Brasstown Creek from the Georgia border
to t Refer to source features for detailed information pertaining to this occurrence.     

COLE, BRIAN (USFWS). 1999. LETTER TO US COE, 
NCDENR, AND NCDOT, DATED APRIL 20, 1999;  FISH 
AND WILDLIFE ASSOCIATES, INC.  2000. DILLSBORO 
HYDROELECTRIC PROJECT -- RELICENSING REPORT.
;  JENKINS, R.E. 1994. NC WRC WILDLIFE COLLECTING 
PERMIT FORM;  JENKIN Hannon 2019-08-06 2019-10-07 854054.1572 175882752.1 28 Fish Fish Moxostoma sp. 2 Sicklefin Redhorse G1 S2 Sicklefin Redhorse 2

459 4497 Moxostoma sp. 2 1 Sicklefin Redho 2018-10-16 2018-10-16 1962-09-13 Current E 3-Medium T  S2 S2 G1G2 G1 Aquatic Animal Freshwater Fish
M: Hiwassee and Little 
Tennessee drainages 18280 N Y 3885.73 -1 -1

LTN/Little Tennessee River and 
Tuckasegee River

LTN/Little Tennessee River and Tuckasegee River: This occurrence is located in Swain 
and Macon Counties and consists of the Little Tennessee River from the Franklin 
(Emory) Dam downstream to the confluence with the Tuckasegee River; the 
Tuckasegee River Refer to source features for detailed information pertaining to this occurrence.   Maintain or establish wide riparian buffers (Ratcliffe 2010).  

FISH AND WILDLIFE ASSOCIATES, INC. 2000. FRANKLIN 
(EMORY) HYDROELECTRIC PROJECT (RELICENSING);  
JENKINS, R.E. 1994. NC WRC WILDLIFE COLLECTING 
PERMIT FORM;  McLarney, W.O. 2010.  Data Query from 
Little Tennessee Watershed Association Long-Term IBI data; Hannon 2019-08-09 2019-10-07 999472.5955 169261589.2 28 Fish Fish Moxostoma sp. 2 Sicklefin Redhorse G1 S2 Large Purple-fringed Orchid 5

761 10129 Platanthera grandiflora 16 Large Purple-fri 1995-06-07 1995-06-07 1995-06-07 Current CD 4-Low T  S2 S2 G5 G5 WetlandPlant Vascular Plant

M: bogs, seeps, grassy balds, 
high elevation moist forests 
and banks 16622 N N 3085.3 3900 3900

LITTLE BUCK CREEK/CHUNKY 
GAL MOUNTAINS

ABOUT 0.1 MILE WEST OF FLAT ALONG LITTLE BUCK CREEK ROAD (FS 71D).
FLAT WITH SMALL WILDLIFE OPENING ADJOINING ROAD. [NANTAHALA NF, 
TUSQUITEE RD, COMPARTMENT 110].

3 INDIVIDUALS COUNTED SCATTERED ACROSS A 1 HECTARE AREA. IN 
FLOWER ON 7 JUNE 1995. (KAUFFMAN 1995).  

MID SERAL NORTHERN HARDWOOD FOREST 
DOMINATED BY ACER SACCHARUM, 
AESCULUS OCTANDRA, FRAXINUS 
AMERICANA, PRUNUS SEROTINIA, BETULA 
LENTA AND TILIA AMERICANA. PRIMARILY 
OCCURRED IN A BOULDER- STREWN 
PAORTION OF THE COMMUNITY. AN 
EXTREMELY DIVERSE HERBACEOUS AREA WITHIN TIMBER BASE.  G.KAUFFMAN, 7 JUNE 1995. (USFS SURVEY, DISKFILE). Amoroso 1996-09-26 2019-10-07 41161.97557 134395313.8 307 Plant Vascular Orchid Platanthera grandiflora Large Purple-fringed Orchid G5 S2 Tri-colored Bat 33

1020 36150 Perimyotis subflavus 61 Tricolored Bat 2001-12-17 2001-12-17 2001-12-17 Current E 5-Very Low SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 2301.16 -1 -1 Chunky Gal Site

Chunky Gal Site, on Chunky Gal Mountain. [WRC mapped the point at Glade Gap, as a
mid-point guess; NHP has mapped the entirety of Chunky Gal Mountain. Though the 
topo map says Chunky Gal Mountain continues west of US 64, this is likely incorrect.]

2001: 11 individuals mist-netted by McGrath and Jackson on December 17, 2001 
(NCWRC 2014). Chris McGrath, S. Jackson site   

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-09 2019-10-07 49941.55396 100238332.2 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5 Ash-leaved Gloden-banner 2

1064 6235 Thermopsis fraxinifolia 10 Ash-leaved Gol 2013-06-24 2013-06-24 1921-07-10 Current B 4-Low SC-V  S2? S2 G3? G3 Upland Plant Vascular Plant MP: dry ridges 16770 N N 2108.28 3000 3700
Montreat Watershed - Pinnacle 
Mountain/Mill Creek

Along the Mount Mitchell Toll Road on the south side of the Pinnacle and on trails up to 
Greybeard Mountain one mile to the southwest (Schwartzman 2013). Montreat 
Watershed: Above Flat Creek at 3700 feet, near long Gap (Ivey 2000). Montreat 
Watershed RHA

65-70 plants observed by Schwartzman on 6/24/13. Some in flower (Schwartzman 
2013). One plant found above Flat Creek on old roadbed during brief search (Ivey 
2000).  Observed in Lookout Trail, Greybeard Trail, and Trestle Trail (Heiman 1991).  
Presence o Ed Schwartzman (NHP)

Along Mt. Mitchell Toll Road and along trails in 
second-growth High Elevation Red Oak Forest 
(Schwartzman 2013). RICH COVE FOREST, 
NORTHERN HARDWOODS FOREST, 
MONTANE OAK-HICKORY FOREST, HEATH 
BALD, AND HIGH ELEVATION ROCKY SUMMIT. Population along road south of Pinnacle unprotected.  

Heiman, K.A, and A.B. Smith. 1995. Natural areas of 
Buncombe County, North Carolina. NC Natural Heritage 
Program, Division of Parks and Recreation, DEHNR, Raleigh, 
NC, and Buncombe County, NC;  Heiman, Karen. 1991. 
Montreat Wilderness Area Biological Sur Schwartzman 2013-08-01 2019-10-07 104634.5668 91836291.27 275 Plant Vascular Flowering Plant Thermopsis fraxinifolia Ash-leaved Gloden-banner G3? S2? Cerulean Warbler 7

1203 9171 Setophaga cerulea 21 Cerulean Warbl 2001-05-18 2001-05-18 1987-05-19 Current E 4-Low SC  S2B S2B G4 G4 Upland Animal Bird

MC: mature hardwood forests; 
steep slopes and coves in 
mountains, natural levees in 
Coastal Plain [breeding 
evidence only] 17322 N N 1735.49 3000 -1 Wildacres Retreat

Vicinity of Wildacres Retreat (a conference center), located along SR 1421. [Pisgah NF, 
Grandfather RD, Compartments 244 and 272.]

2001: one singing male on May 18 (Christopher Wilson). 1987: one male singing from 
May 19-21 (Merrill Lynch and Lance Peacock).  Mature deciduous forest on fairly steep slopes.   

Wilson, Christopher R. 2002. Personal Element Occurrence 
Database. Merrill Lynch, Letter to Harry Legrand (NCNHP) Schwartzman 2015-06-06 2019-10-07 30871.5002 75597454.76 14 Bird Migratory bird Setophaga cerulea Cerulean Warbler G4 S2B Wavy-rayed Lampmussel 3

1728 4142 Lampsilis fasciola 1 Wavyrayed Lam2018-10-31 2018-10-31 1992-07-19 Current E 3-Medium SC  S2 S2 G5 G5 Aquatic Animal Freshwater Bivalve

M: French Broad, Pigeon, 
Hiwassee, and Little 
Tennessee drainages 16263 N N 942.98 -1 -1

FBR/Nolichucky River System 
Population

FRB/Nolichucky River System Population. This site contains approximately 95km of the 
North Toe, South Toe, Cane, and Nolichucky Rivers in Yancey and Mitchell Counties.

Refer to source features for detailed information pertaining to this occurrence.  
Predominant adjacent land use: Nolichucky River watershed is largely forested with 
agriculture intensive in areas. Cane and South Toe River watersheds appear to have 
more a   Maintain or establish wide riparian buffers (Ratcliffe 2010).  

Alderman, J.M. 6 June 1994. North Carolina Wildlife Resources 
Commission freshwater mussel data;  Bryan, S.A. 1995. NC 
NHP Special Animal Survey Forms;  McGrath, C.  1998. 
Mountain Aquatic Survey.  North Carolina Wildlife Resources 
Commission Nongame and Hannon 2019-07-05 2019-10-07 699778.8572 41075991.51 51 Mollusk Freshwater Mussel Lampsilis fasciola Wavy-rayed Lampmussel G5 S2 Logperch 1

1732 12354 Percina caprodes 1 Logperch 2017-10-04 2017-10-04 1962 Current E 3-Medium T  S1 S1 G5 G5 Aquatic Animal Freshwater Fish M: Tennessee drainages 19841 N N 933.32 -1 -1 FRB/French Broad River

FRB/French Broad River: This occurrence is located in Madison County, NC and 
consists of the French Broad River in Madison County from the NC-TN border upstream
to the Marshall [Redmon] Dam. The lower portions of Glass, Big Laurel, and Spring 
Creeks are Refer to source features for detailed information pertaining to this occurrence.     

Birchfield, L.J., W.T. Bryson, C.R. Cofield, K.A. MacPherson, 
and W.E. Partin. 1987. Marshall Hydraulic Plant fish passage 
and survival study. Carolina Power and Light report. ;  Harned, 
W. Douglas. 1978. Technical Report: A qualitative survey of Wojcik 2018-04-19 2019-10-07 360234.9495 40655212.26 31 Fish Fish Percina caprodes Logperch G5 S1 American Bittersweet 5

1846 36495 Celastrus scandens 33 American Bitter 2010-2012 2012-05-23 or b2010-04-29 or aCurrent E 3-Medium E  S2? S2 G5 G5 Upland Plant Vascular Plant
MP: cove forests and rich 
woods 18143 N N 817.54 -1 -1  Cheoah Mountains Montane Oak-Hickory Forest (Schwartzman 2013). 

Occurrence only reported by Schwartzman in Cheoah Mountains Site Survey Report 
(2013).  

Montane Oak-Hickory Forest (subtype not specified) 
(Schwartzman 2016).   

Schwartzman, E. 2017. An Inventory of Natural Areas of 
Graham County, North Carolina. Natural Heritage Program, 
Division of Land and Water Stewardship, Department of Natural 
and Cultural Resources, Raleigh, NC. M. Buchanan 2016-03-31 2019-10-07 133422.1708 35611860.69 338 Plant Vascular Vine Celastrus scandens American Bittersweet G5 S2? Riverbank Bush-honeysuckle 1

1883 33228 Diervilla rivularis 3 Riverbank Bush2000-08-20 2000-08-20 1999-07-04 Current E 3-Medium T  S1 S1 G3 G3 Upland Plant Vascular Plant M: forests 21638 N N 782.46 -1 -1
Near Tennessee/NC state border & 
Mitchell/Yancey county border

Sites are best accessed N on Huntdale Rd. Includes NCVS Plots: 033-0O-04-8, 033-0O-
034B, 033-0O-02A3, 033-0O-02A3, 033-0O-01-3,  033-0O-02-0, 033-0O-02-3, 033-0O-
02-1, 033-0O-02A0, and 033-0O-01-1 (Peet et al. 2007; Directions derived from coor

Present, occupying 0.1-1% cover in NCVS Plot 033-0O-01-1, sampled on 1999-07-06,
plot size of 100 sq meters.  Present, occupying 0.1-1% cover in NCVS Plot 033-0O-
01-3, sampled on 1999-07-04, plot size of 300 sq meters.  Present, occupying 0.1-1% Peet et al. 2007

See Peet et al. 2007 for complete list of related 
species   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Robinson 2015-12-03 2019-10-07 25317.65742 34083682.61 325 Plant Vascular Shrub Diervilla rivularis Riverbank Bush-honeysuckle G3 S1 Fringed Brome 1

2253 28870 Bromus ciliatus 10 Fringed Brome 2007 2007 2007 Current E 4-Low SR-P  S1 S1 G5 G5 Upland Plant Vascular Plant
M: moist areas near high 
elevation grassy balds 37841 N N 730.65 -1 -1 Mount Pisgah 10 miles southeast of Canton, along Blue Ridge Parkway.

Specimen collected by Dave Danley at Mount Pisgah (Danley personal comment w. 
M.F. Buchanan, December 2007). Dave Danley Plant was observed at Mount Pisgah (D. Danley).   

Contributed. 2007. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program. Cepero 2010-11-15 2019-10-07 41616.50939 31827121.3 287 Plant Vascular Grass Bromus ciliatus Fringed Brome G5 S1 Sharphead Darter 1

2377 11080 Etheostoma acuticeps 3 Sharphead Dart 2017-06-29 2017-06-29 1977-09-24 Current E 3-Medium T  S1 S1 G3 G3 Aquatic Animal Freshwater Fish M: Toe and Cane drainages 19081 N Y 640.29 -1 -1 FBR/Nolichucky Subbasin

FBR/Nolichucky Subbasin: This occurrence is located in Yancey and Mitchell counties, 
NC and consists of the North Toe River from its confluence with the South Toe 
downstream to its confluence with the Cane River, the Cane River from just above the 
North Review source features for detailed information regarding this occurrence.   Wide riparian buffers needed (Ratcliffe 2008).  

Bryant, R. T. 1979. The life history and comparative ecology of 
the sharphead darter, Etheostoma acuticeps. Tennessee 
Wildlife Resources Agency Technical Report No. 79-50:1-67;  
Haxo, W.H. and R.J. Neves.  1984.  A status survey of the Wojcik 2018-04-17 2019-10-07 376815.4618 27890973.18 24 Fish Fish Etheostoma acuticeps Sharphead Darter G3 S1 Divided-leaf Ragwort 7

2406 5359 Packera millefolium 6 Divided-leaf Rag2001-2004 2001-2004 1958-07 Current E 2-High T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: granitic domes, other 
outcrops 15876 N N 625.25 -1 -1 Blackrock Mountain/Granite City

"WET SHELVES OF GRANITE CLIFF, HORSE COVE NEAR HIGHLANDS" 
(SCHOFIELD 1958). [VAGUE LOCATIONAL DATA; MAY BE SAME AS EO # 012 
OR OTHERS NEARBY. NANTAHALA NF, HIGHLANDS RD COMPARTMENT 27.] 
35.05139, -8314861 (Gramling 2006). On south-southwest face of Rich

Present during site visits conducted between the summers of 2001-2004 (Gramling 
2006). NO INFORMATION. Schwartzman observed a clump covering 15-20 cm2 on 
Rich Mountain on 3/9/09 (Schwartzman 2011). Ed Schwartzman (NHP)

"WET SHELVES OF GRANITE CLIFF" 
(SCHOFIELD 1958). Schwartzman observed 
Packera millefolia on a small granitic outcrop with 
Pinus rigida, Andropogpon virginicus, Selaginella Not certain if site merits registry  

Schwartzman, E. J. 2010. An Inventory of the Natural Areas 
of Macon County, N. C. North Carolina Natural Heritage 
Program. Office of Conservation, Planning, and Community 
Affairs, Raleigh, NC. Schwartzman 2011-10-12 2019-10-07 19037.3694 27235976.75 238 Plant Vascular Flowering Plant Packera millefolium Divided-leaf Ragwort G2 S2 Banded Sculpin 3

2488 17245 Cottus carolinae 1 Banded Sculpin 2019-02-27 2019-02-27 1987 Current E 3-Medium SC  S1 S1 G5 G5 Aquatic Animal Freshwater Fish
M: French Broad and Pigeon 
drainages 16453 N N 583.86 -1 -1 FRB/French Broad River

FRB/French Broad River: This occurrence is located in Madison County, NC. It consists
of the French Broad River from the border with Tennessee to just below Huff Island as 
well as the lower portions of Big Laurel Creek, Spring Creek, and Shut-in Creek.

Refer to source features for detailed information pertaining to this occurrence. 
Impoundments: none   Wide riparian buffers needed (Ratcliffe 2008).  

Menhinick, E. F. 1987. A numerical method for ranking of 
endangered species and its application to North Carolina 
freshwater fishes. Journal of the Elisha Mitchell Scientific 
Society 102(2): 54-86 (1986 [1987]);  Moser, M.L. and F.C. 
Rohde. 1995. Distrib Hannon 2019-06-21 2019-10-07 288960.4006 25432758.51 22 Fish Fish Cottus carolinae Banded Sculpin G5 S1 Olive Darter 2

2579 19712 Percina squamata 2 Olive Darter 2011-10-05 2011-10-05 1888 Current E 3-Medium SC  S2 S2 G3 G3 Aquatic Animal Freshwater Fish M: Tennessee drainages 18174 N Y 534.88 -1 -1 FRB/French Broad River

FRB/French Broad River: This occurrence is located in Madison County, N.C. and 
consists of the French Broad River from above the King Creek confluence to the NC-TN
border. The lower portions of Spring Creek and Big Laurel Creek are also included. Refer to source features for detailed information pertaining to this occurrence.     

Harned, W. Douglas. 1978. Technical Report: A qualitative 
survey of fish and macroinvertebrates of the French Broad 
River and selected tributaries, June-August 1977. Tennessee 
Valley Authority, Norris, TN.
;  N.C. Wildlife Resources Commission Aquatics D Ratcliffe 2015-07-24 2019-10-07 193890.2132 23299260.49 32 Fish Fish Percina squamata Olive Darter G3 S2 Sword Moss 3

2757 3894 Bryoxiphium norvegicum 3 Sword Moss 1992-08-29 1992-08-29 1973-04-02 Current B 4-Low SR-O  S1 S1 G5? G5 WetlandPlant Moss
M: rocks in humid gorges, 
spray zones of waterfalls 20687 N N 493.65 2800 -1

Tuckasegee River Gorge, Bonas 
Defeat.

BONAS DEFEAT GORGE: "BONAS DEFEAT, EAST FORK, TUCKASEEGEE 
RIVER, SE OF TUCKASEEGEE, UNDER OVERHANGING ROCKS, DEEP SHADE, 
DEEP VERTICAL GORGE, 2800 FT" (ANDERSON 1973). [NANTAHALA NF, 
HIGHLANDS RD COMPARTMENT 112.]

AN ESTIMATED 11-50 FLATTENED INIVIDUALS CLUSTERED IN A 1 SQUARE 
METER AREA (PITTILLO 1992).  

MONTANE ACIDIC CLIFF WITH NO EVIDENCE 
OF DISTURBANCE EXCEPT TRAMPLING. 
ASSOCIATED COMMUNITY IS ACIDIC COVE 
FOREST WITH TSUGA CANADENSIS, 
RHODODENDRON MAXIMUM. IN GROTTO 
ASSOCIATED WITH OTHER MOSSES, 
VITTARIA APPALACHIANA (PITTILLO REGISTERED AREA, SPECIAL INTEREST AREA. PITT 

Pittillo, J.D. 1994. Natural areas inventory of Jackson County, 
North Carolina. Conservation Trust for North Carolina, Raleigh; 
Jackson County Dept. of Planning and Development; and NC 
Natural Heritage Program, DPR, Raleigh, NC. Amoroso 1994-12-30 2019-10-07 16464.78034 21503224.38 117 Plant Non-vascular Moss Bryoxiphium norvegicum Sword Moss G3G4 S1 Necklace Sedge 2

2866 7865 Carex projecta 2 Necklace Sedge2003-05-05 1958-07 1958-07 Current F 4-Low SR-P  S1 S1 G5 G5 WetlandPlant Vascular Plant

CMP: bogs, marshes, 
swamps, brownwater floodplain 
forests and openings 15969 N N 493.65 -1 -1 Pisgah NF, Indian Grave Gap.

Pisgah NF, Indian Grave Gap: Bog south of Indian Grave Gap (Danley 2003). "MOIST 
WOODLAND, 0.4 MILE SOUTHEAST OF INDIAN GRAVE GAP (NORTH 
CAROLINA - TENNESSEE STATE LINE) ON ROAD TO POPLAR" (AHLES ET AL. 
1958). [PISGAH NF, TOECANE RD COMPARTMENTS 70, 71,

Failed to find in bog after 1 hour searching on 05 May 2003 (Danley 2003). NO 
INFORMATION (Ahles et al. 1958).

Ahles et al., 1958; David M. Danley, 
USFS, 2003 "MOIST WOODLAND" (AHLES ET AL. 1958).   

Contributed. Field forms or similar data contributed to the NC 
NHP by persons or organizations outside the program. Mason 2005-09-07 2019-10-07 16464.80032 21503276.56 316 Plant Vascular Sedge Carex projecta Necklace Sedge G5 S1 Piratebush 6

2897 17532 Bryoxiphium norvegicum 4 Sword Moss 1992-08-29 1992-08-29 1975-04-06 Current B 4-Low SR-O  S1 S1 G5? G5 WetlandPlant Moss
M: rocks in humid gorges, 
spray zones of waterfalls 20687 N N 493.65 -1 -1 WOLF CREEK

BONAS DEFEAT-TUCKASEGEE RIVER GORGE: Wolf Creek Falls, elev. 
approximately 841m (Pitillo 1992). WOLF CREEK FALLS JUST BELOW WOLF 
CREEK RESERVOIR ON NC 281 (PITTILLO & WOLFE 1975). [PART OCCURS IN 
NANTAHALA NF, HIGHLANDS RD COMPARTMENT 112.]

AN ESTIMATED 11-50 FLATTENED INIVIDUALS CLUSTERED IN A 1-SQUARE-
METER AREA ON 29 AUGUST 1992 (PITTILLO 1992). Dan Pittillo

MONTANE ACIDIC CLIFF WITH NO EVIDENCE 
OF DISTURBANCE EXCEPT TRAMPLING. 
ASSOCIATED COMMUNITY IS ACIDIC COVE 
FOREST WITH TSUGA CANADENSIS, 
RHODODENDRON MAXIMUM. IN GROTTO 
ASSOCIATED WITH OTHER MOSSES, 
VITTARIA APPALACHIANA (PITTILLO PITTILLO (1992) REPORTS OVER-COLLECTING AND  

Pittillo, J.D. 1994. Natural areas inventory of Jackson County, 
North Carolina. Conservation Trust for North Carolina, Raleigh; 
Jackson County Dept. of Planning and Development; and NC 
Natural Heritage Program, DPR, Raleigh, NC. Mason 2005-08-31 2019-10-07 16464.79045 21503250.78 117 Plant Non-vascular Moss Bryoxiphium norvegicum Sword Moss G3G4 S1 Little Tennessee Crayfish 1

3148 7587 Packera millefolium 22 Divided-leaf Rag1991 1991 1989-Pre Current E 4-Low T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: granitic domes, other 
outcrops 15876 N N 403.62 4000 4280 Ivy Knob

IVY KNOB: ON EXPOSED ROCK OUTCROPS NEAR IVY KNOB (SIMON 1992). 
4.5 MILES EAST-NORTHEAST OF BARNARDSVILLE, 0.5 MILE NORTH OF NC 
197 (HEIMAN & SMITH 1995).

AT LEAST 500 PLANTS SCATTERED OVER 25-ACRE KNOB (HEIMAN & 
SMITH 1995). PRESENCE ONLY NOTED (SIMON 1992).  

EXPOSED ROCK OUTCROPS (1992). IVY KNOB 
IS A GRANITIC EXFOLIATION DOME WITH 
LARGE FACES OF EXPOSED ROCK. PLANTS 
ARE SCATTERED OVER 25-ACRE KNOB 
WHERE OUTCROPPINGS OCCUR. ALSO 
PRESENT ARE OTHER SENECIO SPP., 
INCLUDING HYBRIDS, SEDUM TELEPHIODES,   

Gramling, A.E.  2006.  A Conservation Assesment of Packera 
millefolium, a Southern Appalachian Endemic.  Thesis 
submitted to the Univeristy of North Carolina at Chapel Hill. 
49pp;  Heiman, K.A, and A.B. Smith. 1995. Natural areas of 
Buncombe County, Nort Wichmann 2009-05-19 2019-10-07 16764.95922 17581754.92 238 Plant Vascular Flowering Plant Packera millefolium Divided-leaf Ragwort G2 S2 Plains Sunrose 1

3189 16625 Buckleya distichophylla 12 Piratebush 1991-09-20 1991-09-20 1991-09-20 Current D 4-Low T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: bluffs, dry slopes, forests 
on lower slopes 16404 N N 397.56 -1 -1

Pisgah NF, Pigeon River Gorge 
Macrosite: Slickrock Branch Coves 
(This is a sub EO of 017).

Pisgah National Forest, Pigeon River Gorge Macrosite: Slickrock Branch Coves (This is 
a sub EO of 017).  ON MIDDLE SLOPES OF GORGE ON WEST SIDE OF 
PIGEON RIVER BETWEEN RIVER MILES 34-35 [FRENCH BROAD RD 

SMALL NUMBERS ON MIDDLE SLOPES IN PARTIAL SURVEY OF POTENTIAL 
HABITAT ON 20 SEPTEMBER (SMITH 1991).  

FAIRLY DRY AND OPEN SLOPES WITH 
MATURE, BUT SMALL TREES (SMITH 1991). NOT IN TIMBER BASE. MANAGEMENT AREA 4C ON P

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Oakley 1995-12-13 2019-10-07 25076.20975 17317482.97 324 Plant Vascular Shrub Buckleya distichophylla Piratebush G3 S2 Prairie Dropseed 1

3199 4859 Platanthera grandiflora 15 Large Purple-fri 1991 1991 1989-Pre Current E 4-Low T  S2 S2 G5 G5 WetlandPlant Vascular Plant

M: bogs, seeps, grassy balds, 
high elevation moist forests 
and banks 16622 N N 394.12 -1 -1

Black and Craggy Mountains 
Macrosite: Montreat Watershed 
RHA

Black and Craggy Mountains Macrosite: Montreat Watershed RHA. NORTH OF 
TOWN OF MONTREAT, NORTHERN LIMIT AT GRAYBEARD MOUNTAIN, 
EASTERN LIMIT ALONG TENNESSEE VALLEY DIVIDE, WESTERN LIMIT 
ALONG MIDDLE MOUNTAIN, AND SOUTHERN LIMIT TO LOOKOUT MOUNTAIN 
AND LI

Observed in Trestle Trail (Heiman 1991).  See "Documentation" for more details 
(Vazquez 2005). PRESENCE ONLY NOTED 1985-1989 (HEIMAN & SMITH 1995). Karen Heiman, independent biologist

HIGH ELEVATION SEEP. ALSO WITH 
HELIANTHUS GLAUCOPHYLLUS & LOBARIA 
SCROBICULATA (HEIMAN & SMITH 1995).   

Heiman, K.A, and A.B. Smith. 1995. Natural areas of 
Buncombe County, North Carolina. NC Natural Heritage 
Program, Division of Parks and Recreation, DEHNR, Raleigh, 
NC, and Buncombe County, NC;  Heiman, Karen. 1991. 
Montreat Wilderness Area Biological Sur Vazquez 2005-03-11 2019-10-07 31349.18643 17167764.72 307 Plant Vascular Orchid Platanthera grandiflora Large Purple-fringed Orchid G5 S2 Early Buttercup 1

3276 11139 Cambarus georgiae 1 Little Tennesse 2009-07-08 2009-07-08 1957-06-26 Current E 3-Medium SC  S2 S2 G2G3 G2 Aquatic Animal Crustacean
M: streams in Little 
Tennessee drainage 15327 N N 370.44 -1 -1

LTN/Little Tennessee River, 
Cullasaja River, Cartoogechaye 
Creek, and tributaries

LTN/Little Tennessee River, Cullasaja River, Cartoogechaye Creek, and tributaries:  This
occurrence is located in Macon County, NC and consists of the Little Tennessee River 
from Franklin to the NC-GA boundary, Cartogeechaye Creek from Jones Creek to it Review source features for detailed information regarding this occurrence.   Riparian buffer protection needed (Ratcliffe 2006).  

Cooper, J. E., and A. L. Braswell. 1995. Observations of North 
Carolina crayfishes (Decapoda: Cambaridae). Brimleyana 22:87-
132;  MCLARNEY, W.O. 1993. STATUS OF THE 
CRAYFISH CAMBARUS GEORGIAE IN THE UPPER 
LITTLE TENNESSEE WATERSHED. FINAL REPORT TO Amoroso 2014-06-11 2019-10-07 691124.1973 16136307.31 20 Crustacean Crayfish Cambarus georgiae Little Tennessee Crayfish G2 S2S3 Climbing Fumitory 13

3352 15664 Crocanthemum bicknellii 3 Plains Sunrose 1989-Pre 1989-Pre 1951-08 Current E 4-Low SC-V  S1 S1 G5 G5 Upland Plant Vascular Plant M: rock outcrops, glades, fens 20521 N N 350.73 5749 -1 Mount Pisgah

MOUNT PISGAH: NEAR BLUE RIDGE PARKWAY MILEPOST 409, ON THE 
NORTH SIDE OF THE PARKWAY, STRADDLING HAYWOOD-BUNCOMBE 
COUNTY LINE, ADJACENT TO THE FOUR-COUNTY CORNER OF HAYWOOD, 
BUNCOMBE, HENDERSON, AND TRANSYLVANIA (HEIMAN & SMITH 1995). "ON 
ROCKS, EAST FAC

PRESENCE ONLY NOTED 1985-1989 (HEIMAN & SMITH 1995). NO 
INFORMATION (1951).  HEATH BALD REGISTERED & SPECIAL-INTEREST AREA  

Heiman, K.A, and A.B. Smith. 1995. Natural areas of 
Buncombe County, North Carolina. NC Natural Heritage 
Program, Division of Parks and Recreation, DEHNR, Raleigh, 
NC, and Buncombe County, NC;  Radford, A.E., H.E. Ahles, 
and C.R. Bell. 1968. Manual of th Russo 1995-11-14 2019-10-07 21532.22049 15277531.64 204 Plant Vascular Flowering Plant Crocanthemum bicknellii Plains Sunrose G5 S1 Northern Beech Fern 2

3366 1365 Sporobolus heterolepis 1 Prairie Dropsee 2013-07-11 2013-07-11 1973 Current A 3-Medium T  S1 S1 G5 G5 Upland Plant Vascular Plant M: olivine barrens 18496 N N 346.11 -1 -1
Buck Creek Serpentinized Olivine 
Barrens

BUCK CREEK SERPENTINIZED OLIVINE BARREN: IMPORTANT COMPONENT 
OF PITCH PINE SAVANNA (MANSBERG 1982). [NANTAHALA NF - TUSQUITEE 
RD COMPARTMENTS 104 AND/OR 106] 
Includes the following NCVS Plots: 020-08-0340, 020-04-0341, 020-02-0340, 020-04-
0340, 020-06-0

Reported by Alan Weakley, Julie Tuttle, and Steph Jeffries to be very common at the
site on July 11, 2013 (Weakley 2013). 
Located in NCVS Plots between 09 and 10 September 1995 in 1000 sq meter plots 
(NOTE: NCVS Plot 020-04-0341 is only 300 sq meters).

Alan Weakley, UNC Herbarium; Julie 
Tuttle, UNC; Steph Jeffries

ULTRAMAFIC OUTCROP BARREN 
COMMUNITY. VEGETATION IS A SAVANNA 
OF PITCH PINE, WITH A DENSE GRASS 
LAYER DOMINATED BY ANDROPOGON 
GERARDII AND SPOROBOLUS HETEROLEPIS. 
SENECIO PLATTENSIS AND THALICTRUM 
MACROSTYLUM ARE ALSO ABUNDANT. PART REGISTERED & SPECIAL INTEREST AREA ONGOING PRESCRIBED BUR

NCNHP Staff, 1993 Field Survey;  NCNHP Staff, 1994 Field 
Survey;  NCNHP Staff, 1995 Field Survey;  Peet, R.K., T.R. 
Wentworth, M.P. Schafale, & A.S. Weakley. 2007. The 
Carolina Vegetation Survey Plot Database. North Carolina 
Botanical Garden, Chapel Hill Feldman 2014-07-25 2019-10-07 17224.35149 15076323.9 300 Plant Vascular Grass Sporobolus heterolepis Prairie Dropseed G5 S1 Columbo 13

3368 23497 Lampsilis fasciola 8 Wavyrayed Lam2014-09-24 2014-09-24 1998-05-27 Current E 3-Medium SC  S2 S2 G5 G5 Aquatic Animal Freshwater Bivalve

M: French Broad, Pigeon, 
Hiwassee, and Little 
Tennessee drainages 16263 N N 345.85 -1 -1 HIW/Hiwassee River Basin

HIW/Hiwassee River Basin: This occurrence is located in Cherokee and Clay counties, 
NC and consists of approximately the Hiwassee River from the Sudderth Branch 
confluence downstream to its confluence with the Valley River and the Valley River for 
the Ma Refer to source features for detailed information pertaining to this occurrence.   Maintain or establish wide riparian buffers (Ratcliffe 2010).  

N.C. Wildlife Resources Commission Aquatics Database. 2015. 
Raleigh. Queried in 2015;  NC WRC Aquatics Database.  
Queried in June 2006;  NC WRC Aquatics Database. Annual 
maintenance update 2010;  NC WRC Aquatics Database. 
Queried 2010;  North Carolina Wi Ratcliffe 2015-06-19 2019-10-07 204008.9679 15064980.3 51 Mollusk Freshwater Mussel Lampsilis fasciola Wavy-rayed Lampmussel G5 S2 Himalayan Ribbed-weissia 1

3370 33962 Ranunculus fascicularis 1 Thick-root Butt 2011-Pre 2011-Pre 2011-Pre Current E 4-Low SR-P  S1 S1 G5 G5 Upland Plant Vascular Plant
MP: serpentine and diabase 
barrens 18492 N N 345.49 -1 -1

Buck Creek Serpentinized Olivine 
Barrens Element has been located within Buck Creek, no specific locations have been provided

Observed and identified by Alan Weakley at Buck Creek, date unknown (Weakley 
2011).” Alan Weakley, UNC    

Peet, R.K., T.R. Wentworth, M. P. Schafale, A.S. Weakley & 
M.T. Lee. 2013. Carolina Vegetation Survey database. Version 
3.0. North Carolina Botanical Garden. Chapel Hill, NC 27599. Feldman 2014-10-03 2019-10-07 17203.28399 15049362.74 248 Plant Vascular Flowering Plant Ranunculus fascicularis Early Buttercup G5 S1 Christy's Elimia 1

3385 6279 Adlumia fungosa 31 Climbing Fumito1991-09-20 1991-09-20 1991-09-20 Current E 4-Low SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 342.67 -1 -1 Mount Sterling Creek Forests

MOUNT STERLING CREEK FORESTS (PIGEON RIVER GORGE MACROSITE): 
WITHIN LOWER 2.5 MILES OF STERLING CREEK FROM ITS JUNCTION WITH 
THE PIGEON RIVER [PISGAH NF, FRENCH BROAD RD COMPARTMENT 69] NO DATA (SMITH 1991).   IN TIMBER BASE. MANAGEMENT AREA 1B ON P

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Oakley 1995-12-13 2019-10-07 33090.80377 14926635.48 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2 Brook Floater 2

3423 35719 Cottus carolinae 10 Banded Sculpin 2002-07-24 2002-07-24 1993-05-07 Current E 3-Medium SC  S1 S1 G5 G5 Aquatic Animal Freshwater Fish
M: French Broad and Pigeon 
drainages 16453 N N 334.14 -1 -1

HIW/Hiwassee - Valley River 
confluence

HIW/Hiwassee - Valley River confluence: This occurrence is located in Cherokee 
County, NC and consists of the Hiwassee River from 1 km upstream of the US 64 
crossing, near the confluence with Suddawig Branch, downstream to its confluence with Refer to Source Features for detailed information regarding this occurrence.     

N.C. Wildlife Resources Commission Aquatics Database. 2015. 
Raleigh. Queried in 2015. Ratcliffe 2015-07-22 2019-10-07 186206.9617 14555175.96 22 Fish Fish Cottus carolinae Banded Sculpin G5 S1 Small-leaved Meadowrue 1

3467 5545 Phegopteris connectilis 3 Northern Beech1982-06-10 1982-06-10 1982-06-10 Current D 4-Low E  S2 S2 G5 G5 WetlandPlant Vascular Plant

M: spray zone of waterfalls, 
spruce-fir forests, high 
elevation seepage bogs 21086 N N 325.72 -1 -1

Great Balsam Mountains/Pisgah 
Ridge Macrosite

OUTSIDE OF CITY OF BREVARD ON PRIVATE PROPERTY (C.MOORE), IN 
COVE ALONG KING CREEK. TWO INDIVIDUALS SEEN.  COVE FOREST.   

ROB SUTTER, PLANT CONSERVATION PROGRAM, 
NCDA. 10 JUNE 1982 FIELD VISIT (FIELD FORM).   2019-10-07 19681.89693 14188331.84 182 Plant Vascular Fern Phegopteris connectilis Northern Beech Fern G5 S2 Mountain Creekshell 1

3484 2440 Frasera caroliniensis 15 Columbo 1996-07-09 1996-07-09 1993-10-27 Current A 3-Medium SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 323.08 2650 3300 Doubletop Mountain/Mulberry Gap

DOUBLETOP MOUNTAIN/MULBERRY GAP: This is a Sub EO of Parent EO 022 
(Wichmann 2008).  Found in CVS plot 020-04-0354 located at 35.0327167, -83.41508194
and CVS plot 020-06-0354 located at 35.19877133, -83.26097057 (Peet et al. 2007).  
WIDELY SCATTERED THR

Occupying 2-5 percent of and 1,000 meter square plot and less than one percent of 
another 1,000 square meter plot, both plots sampled by CVS on 9 July 1996 (Peet et 
al. 2007).  AT LEAST 10,000 PLANTS (PROBABLY MORE IF EXACT COUNT 
WERE MADE) IN FLOWER FOU

Carolina Vegetation Survey; Gary 
Kauffman, USFS

PRIMARILY IN RICH COVE FOREST & 
MONTANE OAK-HICKORY FOREST. MOIST, 
OPEN TO SHADED AREAS WITH SPECIES 
INDICATIVE OF MAFIC SOILS SUCH AS 
HYBANTHUS CONCOLOR, DIRCA PALUSTRIS, 
ACONITU UNCINATUM, SMILAX HUGERI (1994). 
ALSO WITH LIRIODENDRON TULIPIFERA, SITES IN TIMBER BASE. A VARIETY OF TIMBER HA MANAGEMENT AREAS 4D AN

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Wichmann 2008-11-04 2019-10-07 27666.90076 14073276.62 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3 Mountain Heartleaf 3

3572 14541 Rhabdoweisia crenulata 1 Himalayan Ribb 1999-04-01 1988 1965-07-20 Current E 4-Low SR-D  S1 S1 G3G5 G4 Upland Plant Moss
M: moist rocks in cove forests 
in humid gorges 19859 N N 305.86 3300 -1 Newberry Creek Gorge

NEWBERRY CREEK GORGE: "TURF ON WET ROCK LEDGE, 3300 FEET, 
NORTH SLOPE OF NEWBERRY CR. GORGE, ABOUT 5 MILES SOUTH OF MT. 
MITCHELL" (ZANDER 1965); "COPPER-CONTAINING LEDGES, COVE ALONG 
NEWBERRY CREEK" (ANDERSON 1966). [PISGAH NF, GRANDFATHER RD 

NOT FOUND DURING A THREE HOUR SURVEY OF THE GORGE (AMOROSO
ET AL 1999). HAS BEEN COLLECTED OR OBSERVED IN THE NEWBERRY 
CREEK GORGE SEVERAL TIMES SINCE IT WAS FIRST REPORTED BY 
ZANDER. "AS RECENLTY AS 1988" (L.E. ANDERSON 1993). NO  

"MIXED MESOPHYTIC FOREST" (ZANDER 
1965)   

Anderson, L.E. & J.D. Pittillo. 1993. A second locality for 
Rhabdowsia crenulata in North America. Evansia 10(2): 41-44. Amoroso 1999-04-05 2019-10-07 41544.10141 13323366.57 148 Plant Non-vascular Moss Rhabdoweisia crenulata Himalayan Ribbed-weissia G3G4 S1 Tennessee Clubshell 1

3884 28450 Elimia christyi 1 Christy's Elimia 2019-05-01 2019-05-01 1882-Pre Current E 3-Medium E  S1 S1 G2 G2 Aquatic Animal Freshwater or Terr
M: Hiwassee River and 
tributaries 39411 N N 252.27 -1 -1

HIW/Hiwassee-Valley River 
confluence

HIW/Hiwassee-Valley River confluence: This occurrence is located in Cherokee County, 
NC and consists of the Valley River and the Hiwassee River at their confluence in the 
vicinity of Murphy, NC and extends up the Valley River to 1 km upstream of the US 1

Refer to Source Features for detailed information regarding this occurrence. 
Impoundments: Hiwassee Lake Dam downstream; Mission Lake Dam upstream on 
Hiwassee River Predominant adjacent land use: urban/residential   Maintain or establish wide riparian buffers (Ratcliffe 2010).  

Adams, William (ed.) 1990. A report on the conservation status 
of North Carolina's freshwater and terrestrial molluscan fauna. 
Report to NCWRC by Scientific Council on Freshwater and 
Terrestrial Mollusks;  Dillon, R.T. 1992. Status Survey of the 
Knotty E Hannon 2019-08-06 2019-10-07 146400.0451 10988775.89 54 Mollusk Snail Aquatic Elimia christyi Christy's Elimia G2 S1 Eastern Small-footed Bat 17

3962 21762 Alasmidonta varicosa 34 Brook Floater 2019-03-25 2019-03-25 1989-06-07 Current A 3-Medium E  S3 S3 G3 G3 Aquatic Animal Freshwater Bivalve

MP: Cape Fear drainage, also 
along Blue Ridge escarpment 
of Catawba and Yadkin-Pee 
Dee drainages 18650 N Y 244.28 -1 -1 CTB/Johns River

CTB/Johns River: This occurrence is located in Burke and Caldwell counties, NC and 
consists of the Johns River from its confluence with Reids Creek downstream to a point 
4.5 km below SR 1438, Wilson Creek from 1.5 km downstream of SR 1328 to its 
confluen Refer to source features for detailed information pertaining to this occurrence.   Wide riparian buffers needed (Ratcliffe 2007).  

Alderman, J.M. 6 June 1994. North Carolina Wildlife Resources 
Commission freshwater mussel data;  N.C. Wildlife Resources 
Commission Aquatics Database. 2015. Raleigh. Queried in 
2015;  NC WRC Aquatics Database.  Queried in 2012 for 
backlog of 2005-2009 r Hannon 2019-06-28 2019-10-07 413034.544 10640867.92 48 Mollusk Freshwater mussel Alasmidonta varicosa Brook Floater G3 S1 Branching Draba 4

4120 22467 Thalictrum macrostylum 7 Small-leaved M 2013-07-11 2013-07-11 1951-07-24 Current A 2-High SR-T  S2 S2 G3G4 G3 WetlandPlant Vascular Plant CSPM: bogs and wet woods 19756 N N 224.03 -1 -1
Nantahala National Forest, Buck 
Creek Serpenitized Olivine Barrens

Nanthala National Forest, Buck Creek Serpenitized Olivine Barrens: "Along Buck Creek 
Road (SR 1376), approximately 1.1 miles [north] from Highway 64. Also in serpentine 
barren uphill from road" (Steven 2006) [Map submitted indicates occurrence on west si

Weakley, Tuttle, and Jeffries observed the plants to be "abundant throughout" on July
11, 2013 (Weakley, 2013). Population present with no plants in flower on 18 June 
2010 by Penny. Casual observation, no survey conducted (Penny 2010). Hundreds of 
plants

Alan Weakley, UNC Herbarium; Gary 
Kauffman; USFS, 2006-pre; Janet 
Steven, Sweet Briar College, 2006; 
Julie Tuttle, UNC; R. K. Godfrey, 
1951; Rebecca Penny, Indiana 
University; Steph Jeffries

Serpentine barrens as described by Mansberg and 
Wentworth (1984). Area with approximately 50% 
canopy cover with some seeps or springs (Steven 
2006). Pine barrens (Godfrey 1951).   

2010.  Personal communications, field survey forms, and other 
contributions from sources outside the Natural Heritage 
Program. 
;  Contributed. 2006. Field forms or similar data contributed to 
the NC NHP by persons or organizations outside the program; Feldman 2014-07-28 2019-10-07 15075.94673 9758734.579 273 Plant Vascular Flowering Plant Thalictrum macrostylum Small-leaved Meadowrue G3G4 S2 Squarrose  Peatmoss 1

4189 11279 Frasera caroliniensis 4 Columbo 2006-Spring 2006-Spring 1950-07-14 Current AB 3-Medium SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 213.16 2400 -1 Glade Gap Slope

Glade Gap Slope. Woods on both sides of old 64 (LGrand pers. com. to Wichmann 
2008). "UPLAND WOODLAND BORDER, 2.2 MILES WEST OF SHOOTING CREEK
VISTA ON U.S. 64" (AHLES &amp; RADFORD 1956). [NOT EVIDENT FROM 
MAPS WHERE THIS VISTA IS. COULD OCCUR IN NANTAH

Several plants seen in woods on both sides of the road (LeGrand per com to 
Wichmann 2008).  Present on 2 June 1956.  Present (Fox 1950). Fox; LeGrand

"UPLAND WOODLAND BORDER" (AHLES &amp; 
RADFORD 1956). "ROADSIDE CLEARING" (FOX 
1950).   LeGrand, Harry. 2006. NC NHP, field surveys. Wichmann 2008-11-04 2019-10-07 19320.71972 9285111.161 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3 A Liverwort 17

4192 19568 Villosa vanuxemensis 2 Mountain Creek 2006-08-02 2006-08-02 1965-Pre Current E 3-Medium T  S1? S1 G4 G4 Aquatic Animal Freshwater Bivalve

M: Hiwassee River; 
documented from Hiwassee 
and French Broad drainages in 
Tennessee 21136 N Y 212.73 -1 -1 HIW/Hiwassee River

HIW/Hiwassee River: This occurrence is approximately 24 km in length. It is located in 
Cherokee and Clay counties, NC and consists of the Hiwassee River from 1 km 
upstream of SR 1548 downstream to US 19 and the lower portions of Martin Creek and 
Peachtre

Refer to source features for detailed information pertaining to this occurrence. 
Impoundments: Chatuge upstream, Hiwassee Lake downstream   Maintain or establish wide riparian buffers (Ratcliffe 2014).  

Adams, W.F., J.M. Alderman, R.G. Biggins, A.G. Gerberich, 
E.P. Keferl, H.J. Porter, and A.S. van Davender (eds.) 1990. 
A report on the conservation status of North Carolina's 
freshwater and terrestrial molluscan fauna. Report to NCWRC Amoroso 2012-11-13 2019-10-07 167964.4089 9266671.909 53 Mollusk Freshwater mussel Villosa vanuxemensis Mountain Creekshell G4 S1 Weller's Salamander 4

4338 25310 Hexastylis contracta 11 Mountain Heart 2007-06-21 2007-06-21 2007-05-24 Current A? 2-High E  S1 S1 G3 G3 Upland Plant Vascular Plant
M: acidic forests under 
rhododendron 18930 N N 197.68 1350 1610 Boone Fork/Johnnys Knob

Boone Fork/Johnnys Knob: Located in north central Caldwell County, around the Boone 
Fork Recreational Area.  This occurence is bounded to the west by Globe Mountain and 
to the east by Chestnut Mountain and Johnnys Knob.

Scattered patches-areas of plants occurring in various densities over several hundred 
acres.  Estimate that over 1000+ plants occurs within the site (Padgett 2007) James Padgett, NHP

Acidic Cove Forest and Chestnut Oak Forest. 
Some areas have been recently timbered and some 
areas are scheduled to be timbered.  Dominant 
canopy species include quercus alba, Q. montana, 
Q. coccinea, Q. rubra, Carya alba, C. glabra, 
Liriodendron tulipife This occurence is afforded some protection as it falls within   Padgett 2007-11-26 2019-10-07 24525.84178 8610809.989 225 Plant Vascular Flowering Plant Hexastylis contracta Mountain Heartleaf G3 S1 Spreading Rockcress 1

4346 16449 Percina squamata 10 Olive Darter 2008-10-07 2008-10-07 1980-06 Current E 3-Medium SC  S2 S2 G3 G3 Aquatic Animal Freshwater Fish M: Tennessee drainages 18174 N Y 196.51 -1 -1 LTN/Forney Creek

LTN/Forney Creek. This occurrence is located in Swain County, NC and consists of the 
lower portion of Forney Creek in Great Smoky Mountains National Park and the Forney 
Creek arm of Fontana Lake. Refer to source features for detailed information pertaining to this occurrence.   REGISTERED AREA. INTERNATIONAL BIOSPHERE R 

N.C. Wildlife Resources Commission Aquatics Database. 2015. 
Raleigh. Queried in 2015;  NC WRC Aquatics Database. Data 
through 2009;  Smith, Robert P. et al. 1980. USFWS Fishery 
Resources Field Station, manuscript. Ratcliffe 2015-07-24 2019-10-07 35880.16021 8559766.732 32 Fish Fish Percina squamata Olive Darter G3 S2 Spherical Bulb Nodding Moss 1

4526 16620 Pleurobema oviforme 2 Tennessee Club2014-09-24 2014-09-24 1998-05-27 Current E 3-Medium E  S1 S1 G2G3 G2 Aquatic Animal Freshwater Bivalve

M: French Broad, Little 
Tennessee, and Hiwassee 
drainages 21532 N Y 181.58 -1 -1 HIW/Hiwassee River

HIW/Hiwassee River: This occurrence is located in Cherokee County, NC and consists 
of the Hiwassee River from SR 1548 downstream to 1 km below US 19. Refer to source features for detailed information pertaining to this occurrence.   Maintain or establish wide riparian buffers (Ratcliffe 2010).  

Alderman, J. 1998c. Nongame and Endangered Wildlife 
Program, NC Wildlife Resources Commision. Field Notes. 
Taken from the 14 February 1998 meeting minutes of The 
Scientific Council for Freshwater and Terrestrial Mollusks. 
Arthur E. Bogan, Chairman, North Wojcik 2017-07-14 2019-10-07 80142.93088 7909668.348 52 Mollusk Freshwater mussel Pleurobema oviforme Tennessee Clubshell G2G3 S1 Rock Fir Clubmoss 4

4740 25074 Myotis leibii 36 Eastern Small-f 2006-07-27 2006-07-27 2005-07-27 Current E 4-Low SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 161.23 -1 -1 Lloyd Cove Lloyd Cove. Location of mist netting location unknown but in this vicinity.

2006: Scott Bosworth mist-netted one individual on July 27, 2006 (NCWRC 2007). 
2005: 1 juvenile female captured by Miller, Leford, and McClure on 27 July 2005 
(NCWRC 2014).

Doreen Miller, USFS; Lewis Ledford, 
NCDPR; Richard McClure; Scott 
Bosworth, NCWRC    

N.C. Wildlife Resources Commission. 2007. Annual Program 
Report, 2005-2006 -- Wildlife Diversity Program;  N.C. Wildlife 
Resources Commission. 2014. Bat data provided by Gabrielle 
Graeter (NCWRC), Raleigh. Data submitted August 1, 2014. Mason 2014-09-24 2019-10-07 9409.627791 7023225.184 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3 Little Brown Bat 32

4801 14681 Draba ramosissima 13 Branching Drab 1991-09-20 1991-09-20 1991-09-20 Current CD 4-Low SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
MP: calcareous and mafic 
rock outcrops 18188 N N 156.19 -1 -1 Slickrock Branch Coves

SLICKROCK BRANCH COVES (PIGEON RIVER GORGE MACROSITE): ON 
MIDDLE SLOPES OF GORGE ON WEST SIDE OF PIGEON RIVER BETWEEN 
RIVER MILES 34-35 [FRENCH BROAD RD COMPARTMENT 67](SMITH 1991).

A TOTAL OF ABOUT 10-15 STEMS DISTRIBUTED AMONG THREE OR FOUR 
PLACES ON MIDDLE SLOPES AROUND LARGE OUTCROPS IN SPARSE OAK 
FOREST IN PARTIAL SURVEY OF POTENTIAL HABITAT ON 20 SEPTEMBER  

FAIRLY DRY SPARSE OAK FOREST ON 
MIDDLE SLOPES (SMITH 1991). NOT IN TIMBER BASE. MANAGEMENT AREA 4C ON P

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Oakley 1995-12-13 2019-10-07 9261.443289 6803760.966 210 Plant Vascular Flowering Plant Draba ramosissima Branching Draba G4 S2 Granite Dome Goldenrod 7

4816 4765 Adlumia fungosa 28 Climbing Fumito1991-09-20 1991-09-20 1991-09-20 Current E 4-Low SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 155.5 -1 -1 Slickrock Branch Coves

SLICKROCK BRANCH COVES (PIGEON RIVER GORGE MACROSITE): ON 
SLOPES OF GORGE ON WEST SIDE OF PIGEON RIVER BETWEEN RIVER 
MILES 34-35 [FRENCH BROAD RD COMPARTMENT 67 & 66](SMITH 1991).

REPORTED AS PRESENT ON SLOPES IN NORTHERN END OF SITE (SMITH 
1991).   NOT IN TIMBER BASE MANAGEMENT AREA 4C ON P

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Oakley 1995-12-13 2019-10-07 9240.877033 6773577.211 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2 Mountain Catchfly 22

4871 16119 Sphagnum squarrosum 4 Squarrose Peat 1930-07-29 1930-07-29 1930-06 Current F 4-Low SR-P  S1 S1 G5 G5 WetlandPlant Moss
M: spray zones of waterfalls, 
seepage in spruce-fir forests 19013 N N 150.12 -1 -1 Cullasaja Gorge.

"CULLASAJA FALLS, HIGHLANDS" (MERCER 1930); "CULLASAJA GORGE NEAR 
HIGHLANDS" (SHARP 1930). [NANTAHALA NF, HIGHLANDS RD COMPARTMENT 

APPARENTLY EXTIRPATED, NOT SEEN IN RECENT YEARS. Observed by 
Sharp on wet soil on 29 July 1930 (Sharp 1930). Observed by Mercer in June 1930 

Aaron J. Sharp, 1930; Lucille Mercer, 
1930 NO INFORMATION. REGISTERED & SPECIAL INTEREST AREA PLANTS APPARENTLY NO LO

HERB.DUKE 29347, L. MERCER S.N., JUNE 1930; 
HERB.DUKE 29349, A.J.SHARP S.N., 29 JULY 1930.   2019-10-07 20897.06502 6539377.933 159 Plant Non-vascular Moss Sphagnum squarrosum Squarrose  Peatmoss G5 S1 Pink-shell Azalea 8

4935 16976 Adlumia fungosa 29 Climbing Fumito1990-05-16 1990-05-16 1990-05-16 Current E 4-Low SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 147.91 -1 -1 Hurricane Gap Branch

HURRICANE GAP BRANCH (PIGEON RIVER GORGE MACROSITE): EAST OF 
THE PIGEON RIVER GORGE ON THE NORTH SIDE OF HURRICANE CREEK 
CA. 2.9 AIR MILES EAST OF POINT WHERE I-40 CROSSES HURRICANE 
CREEK. ACCESS CA. 0.5 MILE WEST OF TUNNELS ON I-40 (AT THE END OF A NO DATA (SMITH 1990).  

DICENTRA EXIMIA AND HYDROPHYLLUM 
MACROPHYLLUM ALSO PRESENT IN VICINITY 
(SMITH 1990). NOT IN TIMBER BASE. MANAGEMENT AREA 4C ON P

A. SMITH, 16 MAY 1990, HAYWOOD COUNTY 
INVENTORY. Oakley 1995-12-13 2019-10-07 10735.54518 6442877.842 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2 Serpentine Ragwort 1

4977 1666 Plagiochila echinata 2 A Liverwort 1995-10-1 1995-10-1 1961-Pre Current E 4-Low SR-L  S1 S1 G2 G2 WetlandPlant Liverwort

M: rocks and streambanks in 
humid gorges, spray zone of 
waterfalls 16067 N N 143.02 2600 2800

Tuckasegee Gorge, Bonas 
Defeat/Wolf Creek.

Tuckasegee Gorge, Bonas Defeat/Wolf Creek: "Big Ridge Quad, Wolf Creek gorge 
below Wolf Creek Lane [sic]" (Risk 1995) [The gorge is below Wolf Creek Lake, not 
Wolf Creek Lane]. Northeast of Cashiers, Wolf Creek tributary to Tuckasegee River, 
elev. 2600-2

Observed by Risk on "overhang by waterfall of tributary, slanting backwall of wet cliff" 
on 01 October 1995. "Found several times" by Davison on 23 July 1994 (Davison 
1994). NO INFORMATION (SCHUSTER 1961-PRE).

Allen C. Risk, 1995; Marie L. Hicks, 
UT-Knoxville, 1994; Paul G. Davison, 
U. North Alabama, 1994; R.M. 
Schuster, 1961-PRE MOIST SHADED ROCK (SCHUSTER 1961-PRE). MAY OCCUR WITHIN REGISTERED AREA MAY OCCUR WITHIN SPECIA

Davison, Paul G. 1994. Interim Bryophyte contract report, 27 
August 1994;  Davison, Paul G. 1994. Professor, University of 
North Alabama. Personal communication regarding "Records for 
Plagiochila echinata from P.G. Davison's records.";  Hicks, 
M.L. and J Mason 2006-02-01 2019-10-07 18317.83259 6229752.608 102 Plant Non-vascular Liverwort Plagiochila echinata A Liverwort GNRT2 S1 Purple Sedge 18

5057 25154 Plethodon welleri 14 Weller's Salama2014-09-28 2014-09-28 1992 Current B 3-Medium SC  S2 S2 G3 G3 Upland Animal Amphibian

M: high elevation forests in 
northern mountains, mainly in 
spruce-fir and to a lesser 
degree, northern hardwood 
forests 20991 N N 137.64 3500 4400

Pisgah National Forest ; Unaka 
Mountain

Many individuals observed on and near the ridgeline and south-facing flank of Unaka 
Mountains; see Source Features for more detailed information. 

2014: Twelve individuals observed by Lawson and Forester on September 28th, 2014 
(Lawson and Forester 2014).   2012: Ten individuals observed by Williams on March 
23rd, 2012 (Williams 2012). Four individuals observed by Rossell on May 24th, 2012 
(Rossel

Brenna Forester (Duke) ; Charles 
Lawson (WRC); Jonathan Mays 
(WRC); Karen Lips; Lori Williams 
(WRC)

Dry forested slope with downed woody debris. 
Recent burn at sites 2 and 3   

NC Museum of Natural Sciences Collection;  Rossell, Reed. 
2012. EOs submitted to NC NHP;  Williams, Lori. 2007. 
NCNHP Special Animal Survey Form;  Williams, Lori. 2009. NC 
NHP Special Animal Survey Form;  Williams, Lori. 2013. NC 
WRC database -- mountain Mason 2015-07-28 2019-10-07 21628.38948 5995559.488 11 Amphibian Salamander Plethodon welleri Weller's Salamander G3 S2 Bristly Muhly 1

5125 13835 Frasera caroliniensis 16 Columbo 2008-09-17 2008-09-17 1993-12-01 Current AB 4-Low SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 134 2500 2800 ANDY GAP/HANNAH MOUNTAIN

ANDY GAP/HANNAH MOUNTAIN:  This is a Sub EO of Parent EO 022 (Wichmann 
2008).  ABOUT 200 FEET NORTHWEST OF ANDY GAP AND FOREST SERVICE 
ROAD 7290 [NANTAHALA NF, WAYAH RD COMPARTMENT 88]. ALSO 
SOUTHEASTERN SLOPE OF HANNAH MT (Schwartzman 2009)

Schwartzman observed at least 500 stems over 1+HA on 4/15/08.Several plants also 
observed on southeastern slope of Hannah Mt on 9/17/08 (Schwartzman 2009). AT 
LEAST 5000 (PROBABLY CLOSER TO 10,000) FLOWERING PLANTS OVER 1+ 
HA IN APRIL & MAY 1994 (KAUFFMA

Ed Schwartzman (NHP); Gary 
Kauffman (USFS)

MONTANE OAK-HICKORY & RICH COVE 
FOREST. MOIST, OPEN TO SHADED AREAS 
WITH LIRIODENDRON TULIPIFERA, TILIA 
AMERICANA, DESMODIUM NUDIFLORUM, 
SMILAX HUGERI, MEDEOLA VIRGINIANA, 
VIOLA PUBESCENS, PANAX QUINQUEFOLIUM, 
ADIANTUM PEDATUM. SECOND-GROWTH SITE IN TIMBER BASE. ABOUT 10% OF THE OCCUR MANAGEMENT AREA 3B - logg

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Schwartzman 2009-04-17 2019-10-07 15022.88779 5836808.546 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3 Large-leaved Grass-of-parnassus 2

5139 14365 Arabis patens 6 Spreading Rock 1998-07-09 1998-07-09 1974-06 Current A? 3-Medium SR-T  S1 S1 G3 G3 Upland Plant Vascular Plant

M: thin soils around limestone 
and nutrient-rich seepage from 
amphibolite 21658 N N 133.34 -1 -1

Murray Branch Slopes and US 25-
70 (This is a Sub EO of Parent EO 
007).

Murray Branch Slopes and US 25-70.  This is a Sub EO of Parent EO 007 (Wichmann 
2008). Found in Carolina Vegetation Survey plot 035-05-0510 located at  35.92593818, -
82.86521522  (Peet et al. 2007).  3.2 MILES WEST OF US 25-70 ON NORTH SIDE 
OF FRENCH BRO

Occupying less than 1 percent of a 1000 meter square plot sampled by Carolina 
Vegetation Survey on 9 July 1998 (Peet et al. 2007).  FOUND SPORADICALLY 
ALONG ROADSIDE; MOST ABUNDANT IN MESIC RAVINE.  

MESIC RAVINE; LEDGES AND SHALY SLOPES. 
Associated taxa found in CVS plot 035-05-0510, in 
order of abundance, include Piptochaetium 
avenaceum, Carex pensylvanica, Andropogon 
gerardii, Carya glabra, Cheilanthes lanosa, Juniperus 
virginiana var. virginiana A portion of this EO lies within the Paint Rock Road RHA (  

Boufford, D.E., and E.W. Wood. 1975. Southern Blue Ridge 
Natural Areas, North Carolina, Georgia, and South Carolina;  
Sather, D. 1982. An ecosystematic survey of selected areas of 
the Hot Springs Valley, Madison County, NC. MS Thesis, Univ. 
of North Caro Israel 2012-10-26 2019-10-07 48745.81706 5808289.11 190 Plant Vascular Flowering Plant Arabis patens Spreading Rockcress G3G4 S1 Glade Spurge 13

5177 23336 Pohlia lescuriana 3 Spherical Bulb N2003-12-20 2003-12-20 2003-12-20 Current E 2-High SR-T  S1? S1 G4G5 G4 Upland Plant Moss
MP: on wet, noncalcareous 
soil in open areas 38455 N N 130.03 -1 -1 Chattooga River Valley

Chattooga River Valley (Shaw and Buryova 2003).  Eastern Site:  Specimen found in the
Nantahala National Forest; along trail above river and above an iron bridge.  Western 
Site: Specimen found along Co. Road 1603.

These are specimens in the Duke University Herbarium collected by Jonathan Shaw 
and Blanka Buryova on 20 December 2003. Blanka Buryova; Jonathan Shaw

Eastern Site: Specimen was on east-facing trail 
bank, on humus, stones and deciduous wood 
beneath Rhododendron shrubs (Shaw and Buryova 
2003).  Western Site: Specimen found in sandy soil 
at base of NE-facing rock wall.   

HERB.DUKE 18324, J. Shaw and B. Buryova (s.n.), 20 
December 2003; HERB.DUKE 18325, J. Shaw and B. Buryova 
(s.n.), 20 December 2003 Reardon 2006-06-06 2019-10-07 8592.192426 5664216.72 144 Plant Non-vascular Moss Pohlia lescuriana Spherical Bulb Nodding Moss G4? S1? Large Witch-alder 2

5269 24181 Huperzia porophila 22 Rock Fir-clubm 2006-07-31 2006-07-31 2006-07-31 Current CD 3-Medium SR-P  S2 S2 G4 G4 WetlandPlant Vascular Plant M: in spray zone of waterfalls 16317 N N 125.78 -1 -1 Dismal Falls

Two sub-populations at Dismal Falls:  1) From confluence of Dismal Creek and West 
Fork of French Broad River, sub-population is 0.75-km upstream in spray cliff 100-m 
north of base of Upper Dismal Falls.  2) From previous sub-population, this sub-populati

Two subpopulations observed by Schwartzman 31 July 2006- Sub-population 1: 2 
plants; Sub-population 1: 6 plants. Ed Schwartzman (NCNHP)

Both sub-populations occur in Spray Cliffs located on 
steep rocky slope adjacent to Dismal Falls. Both 
Spray Cliffs are shaded by canopy of surrounding 
Acidic Cove community. Species include Quercus 
rubra, Tsuga canadensis, Betula alleghaniensis, and   

Schwartzman, E. 2008. An Inventory of the Natural Areas of 
Transylvania County, NC. Schwartzman 2006-11-07 2019-10-07 8355.216463 5479111.587 164 Plant Vascular Clubmoss Huperzia porophila Rock Fir Clubmoss G4 S2 Lime Homalia 1

5313 15085 Plagiochila virginica var. virginica 1 A Liverwort 2012-06-07 2012-06-07 1953-07-27 Current E 2-High SR-L  S1 S1 G3T3 T3 Upland Plant Liverwort CM: on limestone 15100 N N 123.89 2200 2800 North Fork of Catawba River.

North Fork of Catawba River: "N Fork Catawba; W tributary 1.2 mi. S of NC 183 
Pisgaw [sic] National Forest Boundary, 2800-3000 ft." (Hicks & Davison 1994). Linville 
Caverns near spring outlet, US 221, on limestone (Hicks 1989-1990 in Hicks 1990). "ON 
LIM

Plants were observed by Schwartzman on 6/07/12 (Schwartzman 2012). Observed 
Hicks and Davison on base of hickory and up side branch on 13 June 1994 (Hicks & 
Davison 1994). No data (Hicks 1989-1990). NO INFORMATION (Schuster 1980). 
Observed at Linville Ca

E. Felton Jones, 1953; Ed 
Schwartzman (NCNHP); Marie L. 
Hicks, 1989-1990, 1994; Paul G. 
Davison, U. North Alabama, 1994; 
R.M. Schuster, 1980, 1958, 1953

"ON LIMESTONE" (IN SCHUSTER 1980). 
"Occurring with Frulllania plana, F. squarrrosa, 
Radula complanata; forming the matrix for the 
exerphytic ferns, Asplanium resiliens and Polypodium 
polypodioides var michauxiana" and "On shaded REGISTERED AREA. Site should be protected under cons 

Hicks, Marie L. 1990. Professor, Appalachian State University. 
Annotations to NCNHP Bryophyte records;  Schuster, Rudolf 
M. 1980. The Hepaticae and Anthocerotae of North America 
east of the hundredth meridian, volume IV. Columbia University 
Press. New Yo Schwartzman 2012-07-12 2019-10-07 8746.918449 5396799.454 106 Plant Non-vascular Liverwort Plagiochila virginica var. virginA Liverwort G3T3 S1 Hiwassee headwaters Crayfish 2

5338 36046 Myotis lucifugus 62 Little Brown Ba 2011-07-26 2011-07-26 2007-07-09 Current E 3-Medium SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 123.41 -1 -1 Hurricane Creek

"Hurricane Creek", "FS 3568". [Several issues with the coordinates and directions; 1) the
coordinates place the point on non-USFS land, and 2) FR 3568 does not come close to 
Hurricane Creek. Point moved along the creek within the USFS boundary, as they w

2011: 1 adult female mist-netted by Gabrielle Graeter and others on July 2, 2011 
(NCWRC 2014). 2010: 2 individuals (1 adult male and 1 adult female) mist-netted by 
Dottie Brown and others on June 30, 2010 (NCWRC 2014). 2007: 1 adult male mist-
netted by S     

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-08 2019-10-07 8232.366964 5375775.771 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4 Agoyan Cataract Moss 1

5409 23205 Solidago simulans 17 Granite Dome G1997-05-04 1997-05-04 1997-05-04 Current E 3-Medium SR-L  S2 S2 G2 G2 Upland Plant Vascular Plant

M: high and low elevation 
granitic domes south of the 
Asheville Basin 17664 N N 123.41 -1 -1 Bald Rock

Bald Rock (Kauffman 1997).  This species is located in the Pisgah National Forest: 
Pisgah Ranger District.  The species was observed off of NC 281 along Bald Rock just 
south of the Translyvania and Jackson County boundary (Kauffman 1997).

Solidago species present on granitic dome.   A more complete survey is needed 
across the entire slope during the fall (Kauffman & Danley 1997). Dave Danley; Gary Kauffman

Species found on outcrops associated with High 
Elevation Granitic Dome community (Kauffman & 
Danley 1997).   

Contributed. 2006. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program. Schwartzman 2007-09-18 2019-10-07 8232.415213 5375838.784 259 Plant Vascular Flowering Plant Solidago simulans Granite Dome Goldenrod G2 S2 Southern Water Shrew 8

5505 36166 Perimyotis subflavus 75 Tricolored Bat 2011-07-26 2011-07-26 2006-07-13 Current E 4-Low SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 123.41 -1 -1 Hurricane Creek

Hurricane Creek on USFS land. [Coordinates map the site off USFS land, and FR 3568 
is to the south of FR 233, which runs along Hurricane Creek. FR 3568 also does not run 
along Hurricane Creek. Thus, point was moved east along Hurricane Creek ond onto 
USF

2011: 3 adult males mist-netted by Graeter et al.on July 26, 2011 (NCWRC 2014). 
2007: 1 adult male mist-netted by Bosworth et al. on July 9, 2007 (NCWRC 2014). 
2006: 2 individuals (one adult male and one of unidentified sex/age) mist-netted by 
Bosworth e

Gabrielle Graeter, NCWRC; Scott 
Bosworth    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-10 2019-10-07 8232.366964 5375775.771 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5 Tufted Hairgrass 1

5572 10843 Silene ovata 36 Mountain Catch1991-10-04 1991-10-04 1991-10-04 Current D 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 123.41 3440 -1 Hurricane Ridge

HURRICANE RIDGE (PIGEON RIVER GORGE MACROSITE): NORTHERN 
HAYWOOD COUNTY, EAST OF THE PIGEON RIVER AND CA. 1.5 AIR MILES 
NORTH-NORTHEAST OF HURRICANE MOUNTAIN, THE OCCURRENCE IS CA. 
1.1 AIR MILE SOUTHEAST OF THE HARMON DEN EXIT ON I-40. [PISGAH NF, 

ESTIMATE OF FEWER THAN TEN PLANTS ON 4 OCTOBER ON UPPER 
NORTH-FACING SLOPE (SMITH 1991).  

FORESTED UPPER NORTH-FACING SLOPE 
(SMITH 1991). IN TIMBER BASE MANAGEMENT AREA 3B ON P

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Oakley 1995-12-13 2019-10-07 8232.403306 5375823.223 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3 Wounded Darter 1

5634 13405 Rhododendron vaseyi 3 Pink-shell Azale1989-Pre 1989-Pre 1917-05-06 Current E 3-Medium SR-L  S3 S3 G3 G3 WetlandPlant Vascular Plant

M: high elevation oak forests, 
heath balds, spruce-fir forests, 
and rocky areas 21648 N N 123.41 -1 -1 Mount Pisgah

MOUNT PISGAH: NEAR BLUE RIDGE PARKWAY MILEPOST 409, ON THE 
NORTH SIDE OF THE PARKWAY, STRADDLING HAYWOOD-BUNCOMBE 
COUNTY LINE, ADJACENT TO THE FOUR-COUNTY CORNER OF HAYWOOD, 
BUNCOMBE, HENDERSON, AND TRANSYLVANIA (HEIMAN & SMITH 1995). 
"LOWER SLOPES OF MO

SCATTERED, USUALLY IN ROCKY SPOTS AT HIGHER ELEVATIONS 
(HEIMAN & SMITH 1995). NO INFORMATION (1974).  

HIGH ELEVATION RED OAK FOREST WITH 
MANY OLD, GNARLED AND BENT TREES, 
INCLUDING QUERCUS RUBRA, BETULA 
ALLEGHANIENSIS. SHRUBS ARE 
RHODODENDRON CATAWBIENSE, R. 
MAXIMUM, R. CALENDULACEUM, KALMIA 
LATIFOLIA, MENZIESIA PILOSA. HIGH HERB MAY BE IN REGISTERED AREAS, SPECIAL-INTERES  

Heiman, K.A, and A.B. Smith. 1995. Natural areas of 
Buncombe County, North Carolina. NC Natural Heritage 
Program, Division of Parks and Recreation, DEHNR, Raleigh, 
NC, and Buncombe County, NC. Russo 1995-11-14 2019-10-07 8232.415213 5375838.784 329 Plant Vascular Shrub Rhododendron vaseyi Pink-shell Azalea G3 S3 Tellico Salamander 2

5659 36148 Perimyotis subflavus 59 Tricolored Bat 2008-08-02 2008-08-02 2008-08-02 Current E 3-Medium SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 123.41 -1 -1 Long Branch along FR 340C

Long Branch, along FR 340C, "2 mi from split with FS 340". [Coordinates map to Long 
Branch but are quite a bit farther than 2 miles from FSR-340C  intersection (LeGrand 
2015)].

2008: 1 adult male mist-netted on August 2, 2008 by O'Keefe and Hunter (NCWRC 
2014). Joy O'Keefe, Jessica Hunter    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-09 2019-10-07 8232.366964 5375775.771 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5 Roan Sedge 4

6098 17454 Draba ramosissima 3 Branching Drab 1998-07-09 1998-07-09 1967-04 Current A 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
MP: calcareous and mafic 
rock outcrops 18188 N N 107.39 1300 1650

Murray Branch Slopes (This is a 
Sub EO of Parent EO 018).

PAINT ROCK ROAD NATURAL AREA: This is a Sub EO of Parent EO 018. 
ABRUPT DRAWS ALONG PAINT ROCK ROAD (CR 1304), BETWEEN MURRAY 
BRANCH & JACK BRANCH. SOUTHEAST-FACING SLOPE, CALCAREOUS 
SLATE, ON ROCKY SPURS. [PISGAH NF, FRENCH BROAD RD COMPARTMENT 
31.] (We

Occupying < 1 square meter of a 1000 square meter plot (035-05-0510) sampled on 
09 July 1998 by Carolina Vegetation Survey (Peet et al. 2007). ABOUT 500 
ROSETTES (WEAKLEY 1993).  LOCALLY ABUNDANT on 5 May1985.  61 
ROSETTES (SATHER 1981).  Present (Bozema

A.E. Radford et al.; Carolina 
Vegetation Survey; D. Boufford; D. 
Sather; J.R. Bozeman; J.R. Massey; 
Weakley

SE-FACING SLOPE, CALCAREOUS SLATE, ON 
ROCKY SPURS. QUERCUS RUBRA-Q.PRINUS-
MIXED HARDWOOD. PH 6.2. OTHER 
BASOPHILIC SPECIES NEARBY, INCLUDING 
ARABIS PATENS (Weakley 1993).  Rich wooded 
slopes; on ledges & shaly slopes [unknown, pasted REGISTERED AREA, USFS SPECIAL INTEREST AREA 

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Wichmann 2008-10-10 2019-10-07 18783.81268 4677795.814 210 Plant Vascular Flowering Plant Draba ramosissima Branching Draba G4 S2 Japanese Yew-moss 1

6160 36761 Packera serpenticola 1 Buck Creek Ra 2013-07-11 2013-07-11 1974-06-11 Current A 3-Medium SR-L  S1 S1 G1 G1 Upland Plant Vascular Plant M: Serpentine barrens 377012 N N 104.14 3346 3346
Buck Creek Serpentinized Olivine 
Barrens

Clay County, Buck Creek Serpentine Barrens, along Perry Gap Road and along Buck 
Creek Road (Boufford and Kartesz 2013).  Plants scattered across a few small rock 
outcrops along old 64 loop road that bisects Buck Creek road (FSR 350) (Kauffman 
2006). Alo

2013: Weakley, Tuttle, and Jeffries observed the population to be abundand and lush, 
with no apparent change on 11 July 2013 (Weakley 2013).  Boufford and Kartesz 
collected a specimen on 5 May 2013 and reported that "the population is of such size 
that

A. S. Weakley, UNC; B.A. Sorrie; C. 
C. Davis; D. E. Boufford; Gary 
Kauffman, USFS; Harry LeGrand, 
NCNHP; J.T. Kartesz; Julie Tuttle, 
UNC; Michael Schafale, NCNHP; 
R.E. Spangler; Steph Jeffries

On gentle, moist slopes in open and in shade and 
along intermittent rivulets over dunite (serpentine and 
olivine) in clay-gravel soils (Boufford et al 2014). Still 
present both within the Pinus rigida/Andropogon 
gerardi/Sporobolus heterolepis woodland  A 3-5 year restoration burn frequ

Boufford, D.E, J.T. Kartesz, S.Shi, and R. Zhou. 2014. 
Packera serpenticola (Asteraceae; Senecioneae), a New 
Species from North Carolina, U.S.A. Systematic Botany 39(3); 
pp. 1027-1030;  Kauffman, Gary. 2006. Updates to NC NHP 
Tracker Database for site vi Robinson 2017-09-18 2019-10-07 25486.64805 4536130.138 242 Plant Vascular Flowering Plant Packera serpenticola Serpentine Ragwort N/A N/A Mountain Bittercress 3
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6174 9441 Carex purpurifera 5 Purple Sedge 2005-05-23 2005-05-23 1994-04-29 Current A 3-Medium SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 103.12 3240 3500

Nantahala National Forest: Radford 
Top

RADFORD TOP: Slopes of Radford Top downslope of unnamed logging road. This is an
extension of the population (Rankin 2005). ABOUT 1 KILOMETER SOUTHWEST OF 
ALLEN GAP WHERE IT INTERSECTS WITH FS ROAD 420. OCCURRENCE IS 
UPSLOPE OF UNNAMED LOGGING ROAD FROM

Below logging road: Large, diffuse popualtion of approximately 500 plants observed by 
Rankin on 23 May 2005. Most plants forming small scattered clumps (Rankin 2005). 
Above logging road: 300 TO 500 CLUMPS ESTIMATED IN A 7-HECTARE AREA, 
WITH PERIGYNIA ON

Gary Kauffman, USFS; W.T. "Duke" 
Rankin

Downslope of logging road: In west to northwest-
facing slopes; mesic oak-hickory to low diversity rich 
cove forestes; 60-8- years old; steep slopes (Rankin 
2005).
 Upslope of logging road: ROCKY, MOIST 
NORTHWEST-FACING SLOPE (45%) AREA WITHIN TIMBER BASE. COMMUNITY SURROU Area downslope of logging road s

U.S. Forest Service. 2005. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2005. Mason 2009-09-15 2019-10-07 11536.08529 4492093.077 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2 Sullivant's Leafy Liverwort 4

6201 18455 Muhlenbergia glomerata 2 Spiked Muhly 1995-09-10 1995-09-10 1951-08-24 Current D 3-Medium SC-V  S1 S1 G5 G5 Upland Plant Vascular Plant
M: olivine barrens, fens, mafic 
cliffs 15487 N N 102.04 -1 -1

Buck Creek Serpentinized Olivine 
Barrens

BUCK CREEK SERPENTINIZED OLIVINE BARRENS: ON BOTH SLOPES OF 
OLIVINE ALONG BUCK CREEK, ABOUT 1.5 MILES ON PERRY GAP ROAD 
FROM JUNCTION WITH US 64 (MANSBERG 1979). "PINE BARREN ON BACK 
SIDE OF CHUNKY GAL" (GODFREY 1951). [NANTAHALA NF - TUSQUITEE RD 

A) Present in NCVS Plot 020-02-0340, of 2-5% cover in a 1000 sq meter plot, located
on 09 September 1995.  B) Present in NCVS Plot 020-02-0341, of less than 1% 
cover in a 300 sq meter plot, located on 10 September 1995 C) Present in NCVS 
Plot 020-09-  

OLIVINE BARREN. See Peet et al. 2007 for 
complete list of related species UNCERTAIN WHETHER ALL MUHLY IS IN REGISTERE 

NCNHP Staff, 1993 Field Survey;  Peet, R.K., T.R. 
Wentworth, M.P. Schafale, & A.S. Weakley. 2007. The 
Carolina Vegetation Survey Plot Database. North Carolina 
Botanical Garden, Chapel Hill, North Carolina, 27599. Feldman 2014-07-15 2019-10-07 13055.46132 4444840.502 296 Plant Vascular Grass Muhlenbergia glomerata Bristly Muhly G5 S1 Fraser's Loosestrife 13

6211 33511 Parnassia grandifolia 24 Bigleaf Grass-o1995-09-09 1995-09-09 1995-09-09 Current E 3-Medium T  S2 S2 G3 G3 WetlandPlant Vascular Plant
MCP: fens and seeps over 
calcareous or mafic rocks 21029 N N 101.52 -1 -1

Buck Creek Serpentinized Olivine 
Barrens

Includes the following NCVS Plots:  A) 020-09-0340, located near 35.08157022 N, -
83.62772122 W B) 020-09-0341, located near 35.08206337 N, -83.62576326 W C) 020-
04-0341, located near 35.08352134 N, -83.62087545 W D) 020-04-0340, located near 

A) Present, occupying trace amounts in a 1000 sq meter plot, located on 09 
September 1995  B) Present, occupying trace amounts in a 1000 sq meter plot, 
located on 09 September 1995 C) Present, occupying trace amounts in a 300 sq Peet et al., CVS

See Peet et al. 2007 for complete list of related 
species   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Feldman 2014-07-18 2019-10-07 10974.83561 4422307.347 243 Plant Vascular Flowering Plant Parnassia grandifolia Large-leaved Grass-of-parnassus G3 S2 Stonecat 1

6396 11274 Plethodon welleri 8 Weller's Salama2012-03-22 2012-03-22 1992 Current E 3-Medium SC  S2 S2 G3 G3 Upland Animal Amphibian

M: high elevation forests in 
northern mountains, mainly in 
spruce-fir and to a lesser 
degree, northern hardwood 
forests 20991 N N 94.47 4700 5200 Unaka Mountain

Unaka Mountain:  Four sites: 1) western approach to summit of the mountain, along the 
Appalachian Trail, at about 4800' elevation; 2) western side of mountain along the AT, at 
about 4950' elevation; 3) near summit, on western slope, just downhill of the

2012: Fifteen to twenty individuals observed by Williams on March 22nd, 2012 
(Williams 2012).  2012: Williams found single individuals at 15-20 sites very close to 
the Appalachian Trail, on March 22. 2012: Rossell observed four individuals resting 
under

Lori Williams (NC WRC - 2012); Lori 
Williams (WRC), Tiffany Cannoncro

spruce-fir forest, shrub blad; all with abundant 
downed woody debris   

NC Museum of Natural Sciences Collection;  Williams, Lori. 
2009. NC NHP Special Animal Survey Form;  Williams, Lori. 
2013. NC WRC database -- mountain salamander records. Mason 2015-07-29 2019-10-07 12051.8938 4114996.174 11 Amphibian Salamander Plethodon welleri Weller's Salamander G3 S2 Chauga Crayfish 5

6422 4453 Euphorbia purpurea 10 Glade Spurge 2014-05-17 2014-05-17 1978-09-16 Current AB 3-Medium SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 93.35 3400 4800

Bryson Branch ; Kirby Knob 
Hornblende Slope

KIRBY KNOB HORNBLENDE SLOPE: 4 SUBPOPULATIONS. A: CVS plot 022-05-
0382 located just south-southeast of Cullowhee Gap at 3500 feet, near 35.23692702N -
83.23585636W (Peet et al. 2007); B: WEST AND NORTHWEST SIDES KIRBY 
KNOB; C: HEADWATERS OF JOE CREEK; AND

SUBPOPULATION A: Less than 10 sqm observed (cover class 2; 0-1% cover) in 
1000 sqm CVS plot 022-05-0382 on 17 July 1997 (Peet et al. 2007). 
SUBPOPULATION B: AN ESTIMATED 11-50 PLANTS OVER 10-100 SQM, IN 
LEAF, FRUIT and DORMANT ON 5 JULY 1992 (PITTILLO 19 Ed Schwartzman

FIVE SITES: SUBPOPULATION D: IN RICH 
COVE FOREST INFLUENCED BY MAFIC ROCK, 
WITH MODERATE TO STEEP SLOPE AND 
GENERALLY SOUTH-FACING. HERB LAYER IS 
RICH AND DIVERSE INCLUDING TRIOSTEUM 
AURANTIACUM AND CYPRIPEDIUM 
PUBESCENS. CANOPY AND SUBCANOPY PART OF OCCURRENCE IN TIMBER BASE, PART NO EFFECTS OF CLEAR-CUTTIN

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest;  Gaddy, L.L. 1983. An inventory of the endangered and 
threatened plants of the Nantahala & Pisgah National Forests. 
Report to U Schwartzman 2014-06-02 2019-10-07 18666.97509 4066403.804 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2 A Moss 1

6498 15274 Euphorbia purpurea 6 Glade Spurge 2008-07-04 2008-07-04 1972 Current A 3-Medium SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 89.93 4800 -1 Chunky Gal/Riley Knob

CHUNKY GAL MOUNTAIN, WEST OF RAINBOW SPRINGS, ON US 64, SOUTH 
OF GLADE GAP: CREST AND UPPER SLOPES OF RILEY KNOB AND ALONG 
UPPER END OF NORTHWEST-SIDE OF RILEY COVE (GOVUS 1985). 
[NANTAHALA NF - TUSQUITEE RD COMPARTMENT 108]. Two NCVS plots located
near

50 stems seen in the smaller subpopulation on the west side of Riley Knob by 
Morawetz and Wilson on 04 July 2008. 1% of the stems in flower; other vegetative 
stems had not flowered yet (Morawetz 2008). HUNDREDS STILL OBVIOUS ON 10 
SEPTEMBER 1995 (KAUFFMA

Gary Kauffman, USFS; Jeff 
Morawetz, U. of Michigan Herbarium; 
Troy Wilson, USFWS

WITH GALIUM LANCEOLATUM AND TRISTEUM 
AURANTICUM (KAUFFMAN ET AL 1995). 
MONTAIN WHITE OAK FOREST AND HIGH 
ELEVATION RED OAK FOREST ON 
AMPHIBOLITE. ALSO IN DISTURBED AREAS REGISTERED & SPECIAL INTEREST AREA  

Contributed. 2008. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program;  
Govus, Gaddy, and Pittillo. 1985. Gaddy and Govus, 1986. 
Mountain Site Reports from 1985 and 1986;  Peet, R.K., T.R. 
Wentworth, M.P Mason 2008-07-17 2019-10-07 10017.38902 3917247.232 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2 Mountain Thaspium 3

6601 23236 Fothergilla major 52 Large Witch-ald2006-04-15 2006-04-15 2006-04-15 Current E 3-Medium SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant

MP: dry ridgetop or bluff 
forests, seepage wetlands, 
and Piedmont longleaf pine 19549 N N 85.87 -1 -1 Linville Gorge

Linville Gorge (Nordman 2006).  Population found on FS Road 105 (Old NC 105) on the 
west side of Linville Gorge (Burke County), about 0.8-0.9 mile south of FS Road 106. There were a lot of plants in bloom in the woods along the road (Nordman 2006). Carl Nordman No available information.   

Contributed. 2006. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program. Reardon 2006-05-30 2019-10-07 7734.659307 3740346.059 326 Plant Vascular Shrub Fothergilla major Large Witch-alder G3 S3 Ammon's Tortula 4

6660 7170 Frasera caroliniensis 11 Columbo 2007-04-30 2007-04-30 1972-06 Current A 3-Medium SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 83.44 2900 3240 BLACK MOUNTAIN BRANCH

BLACK MOUNTAIN BRANCH: MOSTLY IN COVE AT HEADWATERS OF BLACK 
MOUNTAIN BRANCH; ALSO EAST SIDE OF SUMMIT OF BLACK MOUNTAIN 
AND ON WEST SIDE OF MOUNTAIN SCATTERED ALONG BEND IN FR 7225 ; 
ALONG EAST SIDE OF CARROL KNOB ABOUT A QUARTER TO A HALF A MILE
SOUTH

Rankin observed a "huge population covering approximately 10-15 acres; stems on the
order of 10,000...stems readily evident from FSR-763" on 30 April 2007 (Rankin 
2008).  STILL PRESENT ON 16 JUNE (LEGRAND 1996). FIVE DECAYING 
FLOWER STEMS COUNTED OVER A W.T. "Duke" Rankin, USFS

CARROL KNOB: EAST FACING SLOPE OF 
HEAVILY DISURBED MONTANE OAK-HICKORY 
FOREST AND RICH COVE FOREST. 
APPROXIMATLEY 90 PERCENT OF ALL 
OVERSTORY TREES WITHIN THE 
SURROUNDING 20 TO 25 ACRES DAMAGED 
AND DOWNED FROM THE HIGH WINDS OF SITE IS IN TIMBER BASE. SEVERAL ONE ACRE CLEAMANAGEMENT AREAS 4D AN

Contributed. 2008. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program;  
NCNHP Staff, 1994 Field Survey;  NCNHP Staff, 1996 Field 
Survey Mason 2008-01-30 2019-10-07 17907.53333 3634442.952 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3 Blomquist Leafy Liverwort 1

6668 15692 Homalia trichomanoides 2 Lime Homalia 2002-05-18 2002-05-18 1951-08-23 Current E 3-Medium SR-P  S1 S1 G5 G5 WetlandPlant Moss

M: in spray zones of 
waterfalls, on rocks in humid 
gorges 15052 N N 83.2 2600 2840 Tuckaseegee River, Bonas Defeat.

Tuckaseegee River, Bonas Defeat: Found in rock crevices of the first narrows below 
Rock Bridge (Smith and Davison 2003). "Between Wolf Creek and Bonas Defeat, near 
'Double Grotto'" (Davison and Dellinger 1994). "SIDES OF RATHER DRY, VERTICAL 
CLIFF..." (#

Davison and Smith found this species in extremely minute amounts, commingled with 
other bryophytes in rock crevices of the first narrows below Rock Bridge, upstream of
Bonas Defeat, none were found in the downstream section in the lower narrows below 
Bon

Bob Dellinger, 1994; David Smith, U. 
of TN, 2002; L.E. Anderson, 1951; 
Paul G. Davison, U. North Alabama, 
1994, 2002

The general aspect of site is rugged, steep gorge of 
the Tuckasegee River below Tanasee dam [Lower 
Rock Bridge]. The gorge contains large boulders 
derived from ancient wasting of the adjacent upland 
cliffs and outcrops.  Mostly in and along the gorge   

Smith, D. K. and P.G. Davison. 2003. Final Report of the 
Bryophyte inventory for East Fork Tuckasegee River, Bonas 
Defeat land tract, and Wolf Creek Tract, Jackson Co. North 
Carolina. Report Submitted to Duke Power-Nantahala Area, 
Charlotte, NC. Robinson 2014-02-25 2019-10-07 18512.80878 3624041.472 130 Plant Non-vascular Moss Homalia trichomanoides Lime Homalia G5 S1 Rough Blazing-star 2

6813 9546 Euphorbia purpurea 13 Glade Spurge 2006-10-03 2006-10-03 1991-06-24 Current B 3-Medium SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 79.33 3400 4000 Deep Gap

DEEP GAP: ABOUT 4.0 AIR MILES SOUTH OF FONTANA LAKE. FROM DEEP 
GAP NORTHWEST TO LOCUST LICKLOG GAP AND FROM DEEP GAP WEST-
NORTHWEST TOWARD OLLIE CREEK. SHEPARD'S CREEK TIMBER SALE 
[NANTAHALA NF, CHEOAH RD COMPARTMENTS 89, 90, & 94].

One clump with five stems observed near seasonal stream near FSR-47, where it 
turns to the east [at western end of NHP polygon that is south of Locust Licklog 
Gap] by Rankin on 03 October 2006 [unclear if entire area where popualtion was 
located in 1991

Fred Huber, USFS; W.T. "Duke" 
Rankin, USFS

Young, mesic, low divesity oak-hickory forst. West-
facing slope but protected site (Rankin 2006). 
MOIST SITE WITH SOUTH ASPECT AND 
FILTERED LIGHT IN MONTANE OAK-HICKORY SITE IS IN TIMBER BASE. SITE WAS SCHEDULED FOUnit surveyed for USFS East Bu

Contributed. Field forms or similar data contributed to the NC 
NHP by persons or organizations outside the program;  U.S. 
Forest Service. 2006. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in Israel 2012-12-06 2019-10-07 22767.15025 3455602.048 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2 Flexuous Peatmoss 1

6893 24107 Cambarus parrishi 8 Hiwassee Head 2017-10-30 2017-10-30 1984-09-22 Current BC 3-Medium SC  S1 S1 G2 G2 Aquatic Animal Crustacean
M: streams in Hiwassee 
drainage 22010 N N 76.52 -1 -1

HIW/Hiawassee River and Fires 
Creek

HIW/Hiawassee River and Fires Creek: This occurrence is located in Clay County, NC 
and consists of Fires Creek from upstream of Game Branch to the Hiawassee River 
confluence and Hiwassee River from the Fires Creek confluence to downstream of 
Poplar Cove. Refer to source features for detailed information pertaining to this occurrence.   Maintain or establish wide riparian buffers (Ratcliffe 2011).  

COOPER, J.E., AND A.L. BRASWELL. 1995. 
OBSERVATIONS ON NORTH CAROLINA CRAYFISHES 
(DECAPODA: CAMBARIDAE). BRIMLEYANA 22:87-132;  
MCGRATH, C. 1996. MOUNTAIN AQUATIC SURVEY, IN 
NC WRC NONGAME AND ENDANGERED WILDLIFE 
PROGRAM ANNUAL PERFORMANCE REPORT;  NC WR Wojcik 2018-05-01 2019-10-07 108567.3056 3333182.173 21 Crustacean Crayfish Cambarus parrishi Hiwassee headwaters Crayfish G2 S1 Hitchcock's Sedge 3

6901 27905 Drepanolejeunea appalachiana 14 A Liverwort 2005-06-15 2005-06-15 2005-06-15 Current E 3-Medium SC-V  S1 S1 G2? G2 Upland Plant Liverwort

M: on moist rock, 
rhododendron bark, and 
rhododendron leaves in humid 15695 N N 76.41 -1 -1

Nantahala National Forest: Slick 
Rock Area

Slick Rock Area: Two locations--1) Slick Rock: area surrounding Slick Rock, south of 
Slick Rock in area generally south of Ellicot Rock Trail and west of Bull Pen Road 
(Rankin 2005). 2) Ellicot Rock Trail: Isolated population on south side of Ellicot Roc

"Scattered populations on a few trees in the area, surrounding Slick Rock. At least 
four different locations south, east, and west of Slick Rock, within 1.0km. Most 
plants forming smalls trands on the bark of isolated hardwood trees." Observed by Gary Kauffman, USFS

Located in mesic oak hickory and white pine stands 
of low diversity, typically 60-80 years old (Rankin 
2005).  Area of forest scheduled for two-

U.S. Forest Service. 2005. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2005. Mason 2009-09-15 2019-10-07 8754.392131 3328269.401 92 Plant Non-vascular Liverwort Drepanolejeunea appalachianaA Liverwort G2? S1 Perennial Sundrops 5

7031 21727 Alasmidonta varicosa 30 Brook Floater 2018-10-23 2018-10-23 1987-08-20 Current B 3-Medium E  S3 S3 G3 G3 Aquatic Animal Freshwater Bivalve

MP: Cape Fear drainage, also 
along Blue Ridge escarpment 
of Catawba and Yadkin-Pee 
Dee drainages 18650 N Y 72.94 -1 -1 CTB/Linville River

CTB/Linville River: This occurrence is located in Burke County, NC and consists of the 
Linville River from Lake James upstream to approximately 0.5 km upstream of the 
confluence with Chimney Branch. Refer to source features for detailed information pertaining to this occurrence.   Maintain or establish wide riparian buffers (Ratcliffe 2014). P 

Alderman, J. 1998c. Nongame and Endangered Wildlife 
Program, NC Wildlife Resources Commision. Field Notes. 
Taken from the 14 February 1998 meeting minutes of The 
Scientific Council for Freshwater and Terrestrial Mollusks. 
Arthur E. Bogan, Chairman, North Hannon 2019-06-28 2019-10-07 71143.03389 3177054.246 48 Mollusk Freshwater mussel Alasmidonta varicosa Brook Floater G3 S1 Cheoah Bald Salamander 1

7104 9880 Scopelophila cataractae 1 Agoyan Catarac2018-05-28 2018-05-28 1965-07-20 Current E 3-Medium SR-D  S1 S1 G3 G3 Upland Plant Moss MP: copper-rich soils 15513 N N 71.44 2800 -1 Newberry Creek Gorge

NEWBERRY CREEK GORGE: "Newberry Creek, 6 miles NW of Old Fort, rocks along 
road" (Shaw 1986, Anderson 1977). ("ON THIN SOIL ON VERTICAL STONE BANK 
OF ROADCUT, ABOUT 2800 FEET, GORGE OF NEWBERRY CREEK, ABOUT 6 
MILES NORTHWEST OF OLD FORT (ZANDER 1965); ".

2018: Both Scopelophila ligulata and S. cataractae were observed on sandy road cut 
near trail along the stream (Amoroso et al. 2018). 1999: NOT FOUND DURING A 
THREE HOUR SURVEY OF THE GORGE (AMOROSO ET AL 1999). Observed 
by J. Shaw &amp; Anderson on 28

Dave Danley, USFS, 1999; Gary 
Kauffman, USFS, 1999; J.L. 
Amoroso, NCHP, 1999; Jonathan 
Shaw, Duke University, 1986; Lewis 
E. Anderson, Duke Univ., 1966, 1967, 
1977; Paul G. Davison, UNA, 1999; 
Richard H. Zander, 1996, 1967, 1965

"ON THIN SOIL ON VERTICAL STONE BANK 
OF ROADCUT, mixed mesophytic forest" 
(ZANDER 1965).  Thin soil on verical stone bank of 
roadcut, hemlock-hardwood cove (Anderson 1966). 
On road bank, mixed with Isopterygium elegans 
(Shaw 1986).   

Duke University Herbarium, Durham, North Carolina;  NCNHP 
Staff, 1999 Field Survey;  NCNHP Staff, 2018 Field Survey Amoroso 2018-05-25 2019-10-07 38140.51524 3111978.085 152 Plant Non-vascular Moss Scopelophila cataractae Agoyan Cataract Moss G3 S1 Mountain Watercress 4

7236 2580 Acrobolbus ciliatus 4 A Liverwort 1994-06-21 1994-06-21 1956 Current E 2-High SC-V  S1 S1 G3? G3 Upland Plant Liverwort

M: on moist rocks, in spray 
zones of waterfalls in humid 
gorges or in high elevation 
spruce-fir forests 18340 N N 69.27 2600 -1 Nantahala NF, Chattooga River.

Nantahala National Forest, Chattooga River: Along Chatooga from ca. 0.5 miles south of
Government Bridge downstream to Scotsman Creek and at eastern tributary of 
Scotsman Creek less than ca. 0.3 miles from confluence with Chatooga (Davison et al. 
1994 in

"Seen a number of times" along Chatooga and once at tributary (Davison et al. 1994). 
Trace on moist shaded boulder underledge (Hicks & Davison 1989). NO 
INFORMATION (Schuster 1957).

Bob Dellinger, 1994; Lewis Anderson, 
1994; Marie L. Hicks, 1989, 1994; 
Paul G. Davison, 1989, 1994; R.M. 
Schuster, 1957; Tim Hofmann, 1994  MAY OCCUR IN REGISTERED AREA MAY OCCUR IN SPECIAL-INTE

Davison, Paul G. 1991.  Personal Communication. Professor, 
University of Tennessee at Knoxville. Letter to Alan Weakley, 
20 May 1991;  Davison, Paul G. 1994. Interim Bryophyte 
contract report, 27 August 1994;  Schuster, Rudolf M. 1980. 
The Hepaticae and Mason 2005-08-24 2019-10-07 9695.225157 3017490.964 86 Plant Non-vascular Liverwort Acrobolbus ciliatus A Liverwort G3? S1 Creeping Sunrose 1

7249 16280 Sorex palustris punctulatus 10 Southern Wate 2004-04-30 2004-04-30 1995-06-16 Current B? 3-Medium SR  S3 S3 G5T3 T3 WetlandAnimal Mammal
M: stream banks in montane 
forests 17355 N N 68.95 3950 4200 Wine Spring Creek and tributaries

Wine Spring Creek and tributaries: This occurrence is located in Macon County, NC and 
consists of habitat along FSR 711, in the vicinity of Indian Camp Branch, Bearpen 
Creek, and Wine Spring Creek.

2004: Ray captured two adult males and one adult female at Wine Spring Creek on 
April 30, 2004. 1995: One taken in a snap trap at Indian Camp Branch on August 25, 
1995; two taken in pitfall traps at Wine Spring Creek on June 16, 1995; two taken in 
snap t Daniel Ray (WRC) -- 2004    

Laerm, J. Sorex palustris collection records. Unpubl. data 
provided to NC Wildlife Resources Commission;  N.C. Wildlife 
Resources Commission. 2007. Annual Program Report, 2005-
2006 -- Wildlife Diversity Program;  NC WRC. 2004. Annual Wojcik 2018-06-29 2019-10-07 37169.26941 3003537.61 47 Mammal Rodent Sorex palustris punctulatus Southern Water Shrew G5T3 S3 Moss Pink 1

7377 24105 Cambarus parrishi 6 Hiwassee Head 2017-10-30 2017-10-30 1960-Pre Current E 3-Medium SC  S1 S1 G2 G2 Aquatic Animal Crustacean
M: streams in Hiwassee 
drainage 22010 N N 65.04 -1 -1 HIW/Tusquitee Creek

HIW/Tusquitee Creek. This occurrence is located in Clay County, NC and consists of 
Tusquitee Creek from Compass Creek to the Big Tuni Creek confluence; the lower 
portion of Compass Creek; the lower portion of Peckerwood Branch; the lower portion of 
Big T Refer to source features for detailed information pertaining to this occurrence.   Maintain or establish wide riparian buffers (Ratcliffe 2011).  

ADAMS, W.F. 1992. A REPORT ON THE CONSERVATION 
STATUS OF NORTH CAROLINA'S FRESHWATER AND 
TERRESTRIAL CRUSTACEAN FAUNA. REPORT TO NC 
WRC;  Hobbs, Horton H., Jr. 1981. The crayfishes of Georgia. 
Smithsonian Contrib. to Zool. 318:1-549;  N.C. Wildlife Resou Wojcik 2018-04-30 2019-10-07 164726.9945 2832914.646 21 Crustacean Crayfish Cambarus parrishi Hiwassee headwaters Crayfish G2 S1 Purple Bee-balm 1

7443 7025 Deschampsia cespitosa ssp. glauca 1 Tufted Hairgras 1992-07 1992-07 1952 Current A 3-Medium T  S1 S1 G5T5 T5 Upland Plant Vascular Plant

M: olivine barrens, high 
elevation outcrops of mafic 
rock 20660 N N 63.36 3500 -1

Buck Creek Serpentinized Olivine 
Barrens

BUCK CREEK SERPENTINIZED OLIVINE BARRENS: 0.5 MILE FROM US 64 ON 
BUCK CREEK ROAD (MANSBERG 1981). [NANTAHALA NF - TUSQUITEE RD 
COMPARTMENTS 104 AND/OR 106] Includes NCVS Plot 020-04-0341 to E of 
centroid (Peet et al. 2013).

Weakley, Tuttle, and Jeffries found plants scattered throughout the barren on 11 July 
2013 (Weakley 2013).  Present, occupying 0.1-1% cover in NCVS Plot 020-04-0341, 
sampled on 1995-09-10, with plot size of 300 sq meters. (Peet et al. 2007). 
UNCOMMON I

Alan Weakley, UNC; Julie Tuttle, 
UNC; Steph Jeffries

See Peet et al. 2007 for complete list of related 
species REGISTERED and SPECIAL INTEREST AREA (PART)  

NCNHP Staff, 1991 Field Survey;  Peet, R.K., T.R. 
Wentworth, M.P. Schafale, & A.S. Weakley. 2007. The 
Carolina Vegetation Survey Plot Database. North Carolina 
Botanical Garden, Chapel Hill, North Carolina, 27599;  Weakley, 
A. Julie Tuttle, and Steph Jeff Feldman 2014-06-13 2019-10-07 8412.934643 2760124.09 290 Plant Vascular Grass Deschampsia cespitosa ssp. Tufted Hairgrass G5T5 S1 Appalachian Violet 11

7633 28599 Lampsilis fasciola 13 Wavyrayed Lam2018-11-26 2018-11-26 2007-09-04 Current Er 3-Medium SC  S2 S2 G5 G5 Aquatic Animal Freshwater Bivalve

M: French Broad, Pigeon, 
Hiwassee, and Little 
Tennessee drainages 16263 N N 59.32 -1 -1

LTN/Cheoah River 
REINTRODUCED

LTN/Cheoah River population: This occurrence is approximately 2km in length. It is 
located in Graham County, NC and consists of the Cheoah River from 1.6-km upstream 
of the confluence with the Little Tennessee River to below the Santeetlah Dam. Refer to source features for detailed information pertaining to this occurrence.     

NC WRC Aquatics Database. Queried 05 June 2019;  NC 
WRC Aquatics Database. Queried 2010;  North Carolina 
Wildlife Resources Commission. 2011. Unpublished Survey 
Data in Aquatics Database. Hannon 2019-07-01 2019-10-07 90178.19538 2584032.801 51 Mollusk Freshwater Mussel Lampsilis fasciola Wavy-rayed Lampmussel G5 S2 Carey's Sedge 1

7636 31089 Etheostoma vulneratum 14 Wounded Darte2018-08-07 2018-08-07 2009-07-23 Current Er 3-Medium SC  S2 S2 G3 G3 Aquatic Animal Freshwater Fish

M: streams of Little 
Tennessee and French Broad 
drainages 17543 N Y 59.17 -1 -1

LTN/Cheoah River 
REINTRODUCED

LTN/Cheoah River. This occurrence is located in Graham County, NC and consists of 
Cheoah River from Santeetlah Lake downstream to below Cooper Camp Branch, and 
adjacent to Santeetlah Baptist Church. Refer to source features for detailed information pertaining to this occurrence.     

NC WRC Aquatics Database. Annual maintenance update 
2013;  NC WRC Aquatics Database. Queried 05 June 2019;  
North Carolina Wildlife Resources Commission. 2011. 
Unpublished Survey Data in Aquatics Database. Hannon 2019-06-27 2019-10-07 90109.85462 2577631.626 26 Fish Fish Etheostoma vulneratum Wounded Darter G3 S1 Rock Skullcap 4

7844 35437 Plethodon aureolus 13 Tellico Salaman2011-09-01 2011-09-01 1983-06 Current E 2-High SR  S2? S2 G2G3 G2 Upland Animal Amphibian
M: forests in the Unicoi 
Mountains 21459 N N 53.99 -1 -1

NC-TN border from Beech Gap 
northward

Several sites mainly along the ridgeline from Beech Gap northward toward Naked 
Ground and Cherry Log Gap, including near Strawberry Knob and Stratton Bald.

2011: 6 individuals (5 adults, 1 juvenile) seen at three locations in the vicinity of 
Strawberry Knob by Schwartzman and Heemeyer on 01  September 2011 
(Schwartzman 2011). 1983: 54 individuals collected by Highton in June 1983: 13 at 
Stratton Bald; 33 a

Ed Schwartzman, NCNHP; Jennifer 
Heemeyer, volunteer; Richard Highton

Strawberry Knob vicinity: Mature Northern Hardwood 
Forest on exposed ridge-tops dominated by Betula 
allegheniensis, Acer saccharum, Fagus grandifolia, 
and Halesia tetraptera. The shrub layer contains , 
Viburnum lantanoides, Rubus canadensis, and   

American Museum of Natural History. Vertebrate zoology 
collections (AMNH). Collections database - http://sci-web-
001.amnh.org/db/emuwebamnh/index.php;  Highton, R. 1984. A 
new species of woodland salamander of the Plethodon 
glutinosus group from the sout Wojcik 2017-08-08 2019-10-07 14406.97316 2352009.923 7 Amphibian Salamander Plethodon aureolus Tellico Salamander G2G3 S2? Smoky Mountain Mannagrass 1

8017 25102 Carex roanensis 25 Roan Sedge 2003-06-19 2003-06-19 2003-06-19 Current E 3-Medium SR-T  S2 S2 G2G3 G2 Upland Plant Vascular Plant M: forests 21915 N N 50.84 -1 -1 Pisgah National Forest, Cove Creek
Pisgah National Forest, Cove Creek: "Cove forest, Pisgah National Forest, ridges above 
Cove Creek, Liriodendron/Tsuga forest, elv. 970m" (Smith 2003). No data reported. Specimen collected by Smith on 19 June 2003 (Smith 2003). Tyler Smith, McGill University

Cove forest, Liriodendron/Tsuga forest (Smith 
2003).   

Smith, T., J. Donaldson, T. Wieboldt, G. Kauffman, and M. 
Waterway. The Geographic and Ecological Distribution of the 
Roan Mountain Sedge, Carex roanensis (Cyperaceae). 
Castanea 71(1): 45-53. March 2006. Mason 2007-07-27 2019-10-07 7628.659495 2214363.582 319 Plant Vascular Sedge Carex roanensis Roan Sedge G2G3 S2 Cliff Stonecrop 1

8040 11630 Taxiphyllum alternans 1 Japanese Yew- 1972-10-15 1972-10-15 1972-10-15 Current E 3-Medium SR-O  S1 S1 G3? G3 WetlandPlant Moss
M: on limestone in spray 
zones of waterfalls 16434 N N 50.47 -1 -1

Cowee Mountains, Bryson Branch 
Falls

"LIMESTONE, NEAR WATERFALLS, BRYSON BRANCH FALLS, 0.8 MILE SE OF 
CULLOWHEE GAP, COWEE MOUNTAINS" (ANDERSON 1973). [NANTAHALA NF, 
HIGHLANDS RD COMPARTMENT 56]

This is a specimen in the Duke University Herbarium collected by Lewis Anderson on 
15 October 1972.  NO FURTHER INFORMATION. REGISTERED & SPECIAL INTEREST AREA  

HERB.DUKE 23939, L.E.ANDERSON 21218, 15 OCTOBER 
1972. Robinson 2013-06-24 2019-10-07 8194.699241 2198465.128 161 Plant Non-vascular Moss Taxiphyllum alternans Japanese Yew-moss G3? S1 American Fly-honeysuckle 10

8312 19360 Frasera caroliniensis 19 Columbo 2009-06-22 2009-06-22 1995-10-27 Current AB 2-High SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 46.87 2600 2600

TRIMONT RIDGE/WALLACE 
BRANCH

SITE IS ADJACENT TO FS ROAD 1.1 MILES FROM ITS BEGINNING AT THE 
END OF WALLACE BRANCH ROAD (SR 1315). SITE IS 0.1 MILE NORTHWEST 
OF RECENTLY BURNED CLEARCUT. [NANTAHALA NF, WAYAH RD, 
COMPARTMENT 92]. Frasera also present on Trimont Mountain and slopes ab

5 DECAYING FLOWERING STEMS COUNTED ALONG A 30 METER LENGTH 
OF THE ROAD. (KAUFFMAN 1995). 400-500 observed by Schwartzman and Kelly 
on 4/23/11. 100s of additional plants observed by Schwartzman on 6/22/11 
(Schwartzman 2011).

Ed Schwartzman (NHP); Josh Kelly 
(WildLaw)

TOE OF SOUTHEAST FACING SLOPE OF 
PARTIALLY OPEN DISTURBED MONTANE OAK-
HCKORY COMMUNITY. MIXED ASSORTMENT 
OF AGRESSIVE TREE SPECIES WITH A 
SUBCANOPY OF CARPINUS CAROLINIANA 
AND CORYLUS AMERICANA. DESMODIUM 
NUDIFLORUM AND GAYLUSSACIA URSINA Registry recommended  

Schwartzman, E. J. 2010. An Inventory of the Natural Areas 
of Macon County, N. C. North Carolina Natural Heritage 
Program. Office of Conservation, Planning, and Community 
Affairs, Raleigh, NC. Schwartzman 2011-10-19 2019-10-07 11357.13743 2041529.449 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3 Stone Mountain-mint 1

8351 9709 Cardamine clematitis 12 Mountain Bitter 1992-08-20 1992-08-20 1992-06-10 Current B? 3-Medium SR-T  S2S3 S2 G3 G3 WetlandPlant Vascular Plant

M: high elevation seeps, 
shaded outcrops, and 
streambanks 19516 N N 46.28 5000 5600

Nantahala NF, Rough Butt 
Bald/Gage Bald (Sub EO of EO 
040)

NANTAHALA NATIONAL FOREST, ROUGH BUTT-GAGE BALD: SCATTERED 
THROUGH INTERMITTENT STREAMS OF PINEY MOUNTAIN CREEK AND 
ROUGH BUTT CREEK, FROM BEARPEN GAP TO GAGE GAP IN SIX 
SUBPOPULATIONS [NANTAHALA NF, HIGHLANDS RD COMPARTMENT 101 & 

BETWEEN 100-500 STEMS IN FRUIT. SEEN ON 10 JUNE AND 20 AUGUST 
1992 WITH BETULA ALLEGHANIENSIS, PICEA RUBENS, ACER SPICATUM, 
LONICERA CANADENSIS (DELLINGER 1992).  

REMNANT FRASER FIR FOREST, RED 
SPRUCE-FRASER FIR FOREST, NORTHERN 
HARDWOOD FOREST AND HIGH ELEVATION 
SEEP. ON HIGH ELEVATION NORTH AND PART ON USFS PROPERTY NOT IN TIMBER BASE; SMOSTLY ON USFS MANAGEM

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley 1993-01-24 2019-10-07 12348.71053 2015968.141 194 Plant Vascular Flowering Plant Cardamine clematitis Mountain Bittercress G3 S2 Eastern Beakgrass 1

8473 22024 Plagiochila sullivantii var. sullivantii 18 A Liverwort 1994-06-17 1994-06-17 1994-06-17 Current E 2-High SR-T  S2 S2 G2T2 T2 WetlandPlant Liverwort

M: on moist rocks, in spray 
zones of waterfalls and in 
spruce-fir forests 15964 N N 44.55 -1 -1 Nantahala NF, Santeetlah Creek.

Nantahala NF, Santeetlah Creek: Tributary north of FR 81, 4.20 miles west of bridge 
and tributary south of FR 81, ca. 4 miles west of bridge, just west of Indian Creek 
(Hicks and Davison 1994 in Davison 1994). No data (Hicks and Davison 1994). Marie L. Hicks; Paul G. Davison    

Davison, Paul G. 1994. Interim Bryophyte contract report, 27 
August 1994;  Davison, Paul G. 1994. Professor, University of 
North Alabama. Personal communication regarding "Records of 
Plagiochila sullivantii, from P.G. Davison's files." Schwartzman 2014-04-08 2019-10-07 12836.96602 1940565.888 104 Plant Non-vascular Liverwort Plagiochila sullivantii var. sulli Sullivant's Leafy Liverwort G2T2 S2 Crested Coralroot 2

8558 6692 Lysimachia fraseri 27 Fraser's Looses1997-06-24 1997-06-24 1992-07 Current B 3-Medium E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 42.95 3000 3680

Escarpment Gorges Macrosite: 
Round Mountain/Flat Mountain (Sub 
EO of EO 049)

ROUND MOUNTAIN/FLAT MOUNTAIN: SEVERAL POPULATIONS ALONG FS 
ROAD 88, AT 0.1 MILE, 1.4 MILES, 2.2 MILES AND 2.5 MILES FROM NC 107; 
AND ALONG FS ROAD 89 AT 0.25 MILE, 0.62 MILE, 1.22 MILE, 2.6 MILE AND 
2.72 MILE FROM FS 88 [NANTAHALA NF, HIGHLANDS RD COMPAR

POPULATION ESTIMATE AT LESS THAN 2,000. REDUCED NUMBERS AND 
FLOWERING FROM PREVIOUS OBSERVATION, SUBPOPULATIONS ALONG 
ROAD AND SUMMIT OF ROUND MOUNTAIN. GREEN CATEPILLAR 
OBSERVED ON PLANTS. 24 JUNE (BATES & KAUFFMAN 1997). POPULATION
REDUCED TO 2500 RAME  

SUMMIT OF ROUND MOUNTAIN IS MOWED 
AND PAST CLEAR CUT, LYSIMACHIA FRASERI 
GROWS ON EDGE OF MOWED AREA AND 
SECONDARY GROWTH WITH DOMINANCE OF 
RUBUS SP. (BATES & KAUFFMAN 1997).IN 
SEVERAL HABITATS, SUCH AS MONTANE 
OAK-HICKORY FOREST, ACIDIC COVE SITES IN TIMBER BASE. SOME AREAS WITH THICK MAMAGEMENT AREAS 4D AN

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC. Schwartzman 2013-06-23 2019-10-07 24793.70223 1870937.503 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3 Sweet White Trillium 2

8598 228 Frasera caroliniensis 17 Columbo 2005-05-05 2005-05-05 1994-07-14 Current A 3-Medium SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 42.06 2480 2800

SOUTHERN 
NANTAHALA/MIDDLE RIDGE

Along slopes on north side of FSR-6230, beginning about 0.7 km west of FSR-
6230/FSR-6232 intersection and extending west for about 0.4 km. Population is visible 
from USFS road, about 0.5-0.8 km beyound locked gate. This is an expansion of the 
population

Approximately 5,000 ramets observed west of known population by Rankin on 05 May 
2005. Species is dominant over an area of one hectare [unclear if area where 
Kauffman & Smith located plants in 1994 was surveyed by Rankin] (Rankin 2005). 
ESTIMATE OF 500 O

A. Smith; Gary Kauffman, USFS; 
W.T. "Duke" Rankin, USFS

Early successional oak-hickory on gentle, south-
facing slope (Rankin 2005). SOME LOGGING 
NOTED IN THE AREA (LEGRAND 1996). 
ROADSIDE CUT AND FILL BANKS WITH 
NUMEROUS WEEDY LIGHT-LOVING 
HERBACEOUS SPECIES INCLUDING SOME AREA WITHIN TIMBER BASE. HARVESTING IS PROP 

NCNHP Staff, 1996 Field Survey;  U.S. Forest Service. 2005. 
Rare species reports contributed to NCNHP by U.S. Forest 
Service personel or their contractors in 2005. Mason 2009-09-16 2019-10-07 10405.23314 1832103.911 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3 Cherokee Sedge 2

8625 25311 Hexastylis contracta 12 Mountain Heart 2007-06-21 2007-06-21 2007-06-21 Current A? 2-High E  S1 S1 G3 G3 Upland Plant Vascular Plant
M: acidic forests under 
rhododendron 18930 N N 41.6 1350 1470 Mulberry Creek Rare Plant Site

Mulberry Creek Rare Plant Site:  Located in north central Caldwell County, it is located 
1.90 miles north of NC Highway 90  near Olivette. It is north of Little Mulberry Creek 
and bounded to the east by Mitchell Branch and to the west by Spencer Branch.

Scattered plants occurring over a 40+ acre area.  Estimate the number of plants to 
be between 400-600 (Padgett 2007) James Padgett, NHP

Acidic Cove and  Chestnut Oak Forest.  Dominating 
canopy species include Liriodendron tulipifera, 
Quercus montana, Q. rubra, Q. coccinea, Pinus 
spp., and Carya alba. This occurences is afforded some protection as it occurs w  Padgett 2007-11-26 2019-10-07 8195.049533 1812128.028 225 Plant Vascular Flowering Plant Hexastylis contracta Mountain Heartleaf G3 S1 Queen-of-the-Prairie 1

8884 9163 Radula voluta 1 A Liverwort 2008-09-04 2008-09-04 1953-09-02 Current E 2-High SR-D  S1 S1 G3 G3 WetlandPlant Liverwort
M: on moist rocks in spray 
zones of waterfalls 15590 N N 38.57 2900 3000 Cullasaja Valley, Crow Creek.

Cullasaja Valley, Crow Creek: South bank of Crow Creek, 0.1 miles below falls and along 
bluff base leading to falls (Davison et al. 1994). Boulder along Crow Creek (Davison 
1989). "CROW CREEK, AT HIGH FALLS, CULLASAJA VALLEY, ABOUT 2900-3000 
FEET, MACON

Still present in 2008 (Schwartzman 2008). Less abundant on south bank than in 1989; 
larger population covering 1/2 sq. meter is along bluff base (Davison et al. 1994). 
Locally very abundant, forming extensive mats hanging from large boulders (Davison 
198

Bob Dellinger, 1994; Marie L. Hicks, 
1994; Paul G. Davison, 1989, 1994; 
R.M. Schuster, 1953; Tim Hofmann, 
1994 NO INFORMATION.   

Davison, Paul G. 1991.  Personal Communication. Professor, 
University of Tennessee at Knoxville. Letter to Alan Weakley, 
20 May 1991;  Davison, Paul G. 1994. Interim Bryophyte 
contract report, 27 August 1994;  Engle, John J. 1998. Field 
Museum of Chigago Schwartzman 2014-02-21 2019-10-07 6174.335687 1679953.962 110 Plant Non-vascular Liverwort Radula voluta A Liverwort G3 S1 French Broad Heartleaf 6

8892 39248 Noturus flavus 5 Stonecat 2018-10-23 2018-10-23 2018-10-23 Current E 3-Medium E  S1 S1 G5 G5 Aquatic Animal Freshwater Fish
M: Nolichucky, French Broad, 
and Little Tennessee drainages 16863 N N 38.5 -1 -1 FRB/Lower French Broad River

FRB/Lower French Broad River: This occurrence is located in Madison County, NC and 
consists of the French Broad River from 0.25-km below of the confluence with Grass 
Creek.downstream to the North Carolina - Tennessee border. Refer to Source Features for detailed information pertaining to this occurrence.     NC WRC Aquatics Database. Queried 05 June 2019. Hannon 2019-08-09 2019-10-07 19722.41272 1676838.648 29 Fish Fish Noturus flavus Stonecat G5 S1 Ftattened Entodon 1

9047 38355 Sorex palustris punctulatus 27 Southern Wate 2006-08-25 2006-08-25 2006-08-25 Current E 3-Medium SR  S3 S3 G5T3 T3 WetlandAnimal Mammal
M: stream banks in montane 
forests 17355 N N 36.05 -1 -1 Bubbling Spring Branch

Bubbling Spring Branch: This occurrence is located in Haywood County, NC and consists
of habitat at Bubbling Spring Branch. 2006: WRC observed one individual at Bubbling Spring Branch on August 25, 2006.     

S. palustris distribution spreadsheet. Date and source unknown, 
but likely WRC. Wojcik 2018-06-29 2019-10-07 19386.20446 1570136.584 47 Mammal Rodent Sorex palustris punctulatus Southern Water Shrew G5T3 S3 Appalachian Gloden-banner 2

9095 24980 Hexastylis contracta 9 Mountain Heart 2007-08-29 2007-08-29 2007-04-09 Current B 2-High E  S1 S1 G3 G3 Upland Plant Vascular Plant
M: acidic forests under 
rhododendron 18930 N N 35.45 1180 1280 Guy Creek Heartleaf Site

Located in western Caldwell County east of Wilson Creek on Murphy Plane Road 
approximately 0.25 miles north of the junction with Adiko Road.

Small occurrence along Murphy Plane Road on private land and a large occurence of 
several acres located on both sides of the road on US Forest Service land. James Padgett, NCNHP

Located along roadside localities, logged areas, and 
maturing forest. Associated canopy species include 
Quercus alba, Q. montana, Q. coccinea, Q. rubra, 
Carya alba, Liridendron tulipifera, and Acer rubrum. 
Understoy species present include Oxydendrum arb The US Forest Service has been made aware of this occur  

Padgett, James. 2008. Caldwell County Natural Areas 
Inventory. North Carolina Natural Heritage Program, 
Department of Environment and Natural Resources, Raleigh, 
NC. Padgett 2007-09-17 2019-10-07 8851.199916 1544356.171 225 Plant Vascular Flowering Plant Hexastylis contracta Mountain Heartleaf G3 S1 Daisy-leaf Moonwort 1

9111 12457 Lysimachia fraseri 24 Fraser's Looses2013-06-27 2013-06-27 1992-08-18 Current AB 3-Medium E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 35.21 2800 3600

Escarpment Gorges Macrosite: 
Terrapin Mountain (Sub EO of EO 
049)

TERRAPIN MOUNTAIN: SLOPES ON WEST SIDE OF FOWLER CREEK FROM 
TERRAPIN MOUNTAIN SOUTH TO BRUSHY MOUNTAIN [NANTAHALA NF, 
HIGHLANDS RD COMPARTMENTS 34 AND 38]. Also on an outcrop on the east side 
of Fowler Creek, 0.85 miles southwest of Coldsides Mountain.

Population on east side of Fowler Creek contains 40-50 young plants observed in 
vegetative condition by Schwartzman on 6/27/13 (Schwartzman 2013). SOUTHERN 
MOST PORTION OF POPULATION RELOCATED WITH 30-50 RAMETS 
EXTENDING 1/4 MILE FURTHER SOUTH THAN PREVI

Bob Dellinger; Ed Schwartzman 
(NHP); Gary Kauffman (USFS)

A DEEP NARROW COVE/DRAW WITH A CLIFF 
TO THE WEST. Plants also grow in a bedrock 
seep on the east side of Fowler Creek. PART OF OCCURRENCE IN TIMBER BASE. IN MANAGEMENT AREAS 3B A

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC;  
Dellinger, Bob. 199 Schwartzman 2013-07-31 2019-10-07 7437.271279 1533596.348 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3 Long-beaked Thread Moss 1

9240 23052 Sorex palustris punctulatus 15 Southern Wate 2005-04-04 2005-04-04 2005-03-26 Current B? 3-Medium SR  S3 S3 G5T3 T3 WetlandAnimal Mammal
M: stream banks in montane 
forests 17355 N N 33.91 -1 -1 Turtle Pond Creek and tributary

Turtle Pond Creek and tributary: This occurrence is located in Macon County, NC and 
consists of habitat at Turtle Pond Creek (south portion) and a tributary to Turtle Pond 
Creek.

2005: Bosworth collected one adult male at Turtle Pond Creek South on March 26, 
2005; two adult males and one adult female at Turtle Pond Creek tributary on March 
31, 2005; and one adult male and one adult female at Turtle Pond Creek tributary on Scott Bosworth (WRC)    

Bosworth, Scott. 2006. 2005 Select Small Mammal Species -- 
Collecting Data; NC WRC. Wojcik 2018-06-29 2019-10-07 18243.88775 1477168.738 47 Mammal Rodent Sorex palustris punctulatus Southern Water Shrew G5T3 S3 Highlands Moss 2

9355 15714 Cambarus chaugaensis 1 Chauga Crayfis 2012-06-14 2012-06-14 1988-01-19 Current E 3-Medium SC  S2 S2 G2 G2 Aquatic Animal Crustacean

M: streams in Savannah 
drainage (endemic to 
northwest South Carolina and 
adjacent North Carolina and 18799 N N 32.34 -1 -1 SAV/Chattooga River

SAV/Chattooga River. This occurrence is located in Macon and Jackson counties, NC 
and consists of the Chattooga River from above Bull Pen Road to the Scotsman Creek 
confluence, and Scotsman Creek from upstream of SR-1101 to the Chattooga River 
confluence Refer to source features for detailed information pertaining to this occurrence.     

NC Museum of Natural Sciences Collection;  NC WRC 
Aquatics Database. Annual maintenance update 2012;  North 
Carolina Wildlife Resources Commission. 2011. Unpublished 
Survey Data in Aquatics Database. Amoroso 2014-05-28 2019-10-07 84608.56494 1408813.036 19 Crustacean Crayfish Cambarus chaugaensis Chauga Crayfish G2 S2 Starflower 2

9516 14494 Dichodontium pellucidum 9 Transparent Fo1972-10-15 1972-10-15 1972-10-15 Current E 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Moss

M: seepage or spray zones of 
waterfalls on mafic or 
calcareous rocks 15567 N N 30.85 -1 -1 BRYSON BRANCH FALLS

BRYSON BRANCH FALLS: "MOIST LIMESTONE ROCKS, NEAR WATERFALL IN 
DENSELY SHADED COVE, BRYSON BRANCH FALLS, 0.8 MILE SE OF 
CULLOWHEE GAP, COWEE MOUNTAINS" (ANDERSON 1972). [NANTAHALA NF, 
HIGHLANDS RD COMPARTMENT 56]

This is a specimen in the Duke University Herbarium collected by Lewis Anderson on 
15 October 1972.  "DENSELY SHADED COVE" (ANDERSON 1972). REGISTERED & SPECIAL INTEREST AREA  

HERB.DUKE 22754, L.E.ANDERSON 21211, 15 OCTOBER 
1972. Robinson 2013-06-24 2019-10-07 4116.183499 1343943.943 121 Plant Non-vascular Moss Dichodontium pellucidum A Moss G4G5 S2 Extinguisher Moss 1

9541 28661 Thaspium pinnatifidum 8 Mountain Thasp1997-07-12 1997-07-12 1842-09 Current E 3-Medium T  S1 S1 G2G3 G2 Upland Plant Vascular Plant M: calcareous slopes 16497 N N 30.85 -1 -1 Walking Fern Cove

Walking Fern Cove, CVS plot 022-07-0375, located near 35.13061915 N, -83.24644512 
W (Peet et al. 2007). "In ditione Macon Cy. Carolina Sept." (Rugel 1842). [Mapped to 
approximate area that was considered Macon County in 1842]. Includes NCVS Plots 

Present, occupying 2-5% cover in a 1000 sq meter plot, located 12 July 1997 by 
Carolina Vegetation Survey (Peet et al. 2007).  Collected by Rugel in September 1842 
(Rugel 1842). Ferdinand Rugel

See Peet et al. 2007 for complete list of related 
species.   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Robinson 2015-03-02 2019-10-07 4116.207617 1343959.696 274 Plant Vascular Flowering Plant Thaspium pinnatifidum Mountain Thaspium G2G3 S1 Marsh Magnificent Moss 1

9648 15618 Tortula ammonsiana 2 Ammons's Tort 1995-09-23 1953-09-01 1953-09-01 Current F 3-Medium SR-O  S1 S1 G1G3 G2 Upland Plant Moss

M: shaded rock faces, 
probably with nutrient-rich 
seepage 15514 N N 30.85 3200 -1

The Dismal/River Cliffs -- Neddie 
Creek

NEDDIE CREEK: East Fork of Tuckasegee River, east of Tuckasegee Village (Risk 
1995). Southeastern slope of The Dismal. elevation 854m, about 100m below USDA-FS 
boundary line (Pittillo and Dellinger 1992). "NON-CALCAREOUS ROCKS, SHADED 
DRY CLIFFS, 3200 FE

NOT FOUND; HABITAT DOES NOT APPEAR TO BE SUITABLE (RISK 1995). 
Only a few colonies on two boulders (Pittillo and Dellinger 1992). NO INFORMATION 
(ANDERSON 1953).

Allen Risk, 1995; Bob Dellinger, 1992; 
Dan Pittillo, 1992; L.E. Anderson 1953

SMALL SOUTHEAST-FACING CLIFFS AND 
OUTCROPS BETWEEN THE DISMAL AND 
NEDDIE CREEKAND LARGE CLIFF ON THE 
SOUTWEST-FACING SLOPE BETWEEN 
HICKORY FLATS AND NEDDIE CREEK. THE 
SLOPES ALONG NEDDIE CREEK ARE 
DOMINATED BY QUERCUS PRINUS,   

Risk, Allen C. 1996. Bryophyte Status Survey for Tortula 
ammonsiana. Revised edition 1997 J.L. Amoroso. North 
Carolina Natural Heritage Program, Division of Parks and 
Recreation for Endangered Species Field Office, USFWS 
Asheville. Asheville. Mason 2005-08-31 2019-10-07 4116.187569 1343946.605 162 Plant Non-vascular Moss Tortula ammonsiana Ammon's Tortula G1G3 S1 Swamp Lousewort 2

9663 19809 Porella wataugensis 5 A Liverwort 1994-06-20 1994-06-20 1953 Current E 3-Medium SR-L  S1 S1 G1G2Q G1 Upland Plant Liverwort M: on rocks in humid gorges 18990 N N 30.85 2400 2800
Nantahala National Forest, Crow 
Creek.

Nantahala National Forest, Crow Creek: West of Cullasaja Falls on Crow Creek, elev. 
2600-2800 ft. Found throughout area: on lower Crow Creek along 4 ft. rock crevice; on 
shaded and unshaded boulder faces on slope of south side of creek; on dry boulders u

No data (Davison 1994). Thin patches (Hicks 1994). No data (Hicks 1989). No data 
(Schuster 1953).

Marie L. Hicks, UT-Knoxville, 1994, 
1989; Paul G. Davison, U. North 
Alabama, 1994; R.M. Schuster, 1953    

Davison, Paul G. 1994. Professor, University of North 
Alabama. Personal communication regarding PGD records of 
Porella wataugensis based on recent field surveys;  Hicks, M.L. 
and J.L. Amoroso. 1997. Bryophyte status survey for Porella 
wataugensis. North Mason 2005-07-29 2019-10-07 4116.190078 1343948.243 108 Plant Non-vascular Liverwort Porella wataugensis A Liverwort G1G2Q S1 Lax Mannagrass 1

9707 21905 Lejeunea blomquistii 3 A Liverwort 1994-06-13 1994-06-13 1994-06-13 Current E 3-Medium SC-V  S1 S1 G1G2 G1 WetlandPlant Liverwort

M: on dead tree bark or 
vertical rock faces in spray 
zone of waterfalls 20451 N N 30.85 2800 3000 North Fork of Catawba River.

North Fork of Catawba River: On western tributary of North Fork of Catawba River 
located 1.2 miles south of NC-183/ US-211 junction, 0.1 mile above confluence with 
North Fork (Davison 1994). Found only on 1 rock (Davison 1994).

Marie L. Hicks, UT-Knoxville; Paul G. 
Davison, U. North Alabama    

Davison, Paul G. 1994. Professor, University of North 
Alabama. Personal communication regarding "Records of 
Lejeunea blomquistii, from P.G. Davsion's files.";  Hicks, M.L. 
and J.L. Amoroso. 1997. Bryophyte status survey for Lejeunea 
blomquistii; Brief re Mason 2005-08-02 2019-10-07 4116.202962 1343956.65 93 Plant Non-vascular Liverwort Lejeunea blomquistii Blomquist Leafy Liverwort G1G2 S1 Littleleaf Sneezeweed 1

9717 36152 Perimyotis subflavus 63 Tricolored Bat 2002-06-30 2002-06-30 2002-06-30 Current E 3-Medium SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 30.85 -1 -1 Park Gap Park Gap, at Yellow Mountain. 2002: 1 individual mist-netted by McClanahan on June 30, 2002 (NCWRC 2014). Rod McClanahan (USFS), others    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-09 2019-10-07 4116.206681 1343959.067 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5 Purple Willowherb 1

9719 14821 Liatris aspera 9 Rough Blazing-s1988-07-24 1969-09 1969-09 Current F 3-Medium T  S1 S1 G4G5 G4 Upland Plant Vascular Plant M: glades, open woods, fens 16045 N N 30.85 -1 -1 LINVILLE CAVERNS

"ROADSIDE, US 221, ACROSS FROM LINVILLE CAVERNS" (AMOS & 
MELLICHAMP 1969). SITE PERHAPS DESTROYED BY WIDENING OF ROAD R-O
W, KOREAN LESPEDEZA PLANTING (WEAKLEY ET AL. 1988). [PISGAH NF, 
GRANDFATHER RD COMPARTMENT 277.]

SEARCH IN BLOOMING PERIOD (24 JULY 1988) FAILED TO FIND PLANTS. 
SITE IS NOW MAINTAINED ROAD BANK, WITH EXTENSIVE KOREAN 
LESPEDEZA (WEAKLEY ET AL. 1988). NO INFORMATION (AMOS & 
MELLICHAMP 1969).  NO FURTHER INFORMATION.   

HERB.UNCC 4380, M.S.AMOS & T.L.MELLICHAMP, 
SEPTEMBER 1969.   2019-10-07 4116.183194 1343943.744 228 Plant Vascular Flowering Plant Liatris aspera Rough Blazing-star G4G5 S1 Pink root 4

9723 21805 Plagiochila echinata 7 A Liverwort 1998-April to No1998 1998 Current E 3-Medium SR-L  S1 S1 G2 G2 WetlandPlant Liverwort

M: rocks and streambanks in 
humid gorges, spray zone of 
waterfalls 16067 N N 30.85 -1 -1

Tapoco Project Lands, Cheoah 
River.

Tapoco Project Lands, Cheoah River: Beside Cheoah River, along Hwy. 129 at Bear 
Creek Falls (TNC 1999). No data (TNC 1999). TNC of TN staff    

The Nature Conservancy of Tennessee. 1999. Tapoco Project 
rare, threatened, and endangered species inventory Interim 
Report, March 15, 1999 and Addendum June 25, 1999 [Note: A 
final report dated December 1999 was also produced but is not 
on file at NCNHP Mason 2005-07-27 2019-10-07 4116.21366 1343963.634 102 Plant Non-vascular Liverwort Plagiochila echinata A Liverwort GNRT2 S1 Southern Pygmy Salamander 8

9748 36043 Myotis lucifugus 59 Little Brown Ba 2012-07-09 2012-07-09 2008-06-03 Current E 4-Low SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 30.85 -1 -1 Laurel Branch/FR 2537

Laurel Branch/FR 2537. [NCWRC (2014) and O'Keefe (2012) coordinates for this 
location are slightly different - mapped to inbetween].

2012: 3 individuals total mist-netted by Joy O'Keefe et al. in July 2012: 1 of 
unspecified age and sex on July 9, 2012; and 2 of unspecified age and sex on July 19,
2012 (NCWRC 2014, O'Keefe 2012). 2011: 2 adult females were mist-netted by 
O'Keefe et al     

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-07-29 2019-10-07 4116.206681 1343959.067 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4 Gray's Lily 1

9826 21844 Plagiochila sullivantii var. sullivantii 15 A Liverwort 1998-April to No1998 1998 Current E 3-Medium SR-T  S2 S2 G2T2 T2 WetlandPlant Liverwort

M: on moist rocks, in spray 
zones of waterfalls and in 
spruce-fir forests 15964 N N 30.85 -1 -1

Tapoco Project Lands, Cheoah 
River.

Tapoco Project Lands, Cheoah River: Beside Cheoah River, along Hwy. 129 at Bear 
Creek Falls (TNC 1999). No data (TNC 1999). TNC of TN staff    

The Nature Conservancy of Tennessee. 1999. Tapoco Project 
rare, threatened, and endangered species inventory Interim 
Report, March 15, 1999 and Addendum June 25, 1999 [Note: A 
final report dated December 1999 was also produced but is not 
on file at NCNHP Mason 2005-07-27 2019-10-07 4116.21366 1343963.634 104 Plant Non-vascular Liverwort Plagiochila sullivantii var. sulli Sullivant's Leafy Liverwort G2T2 S2 Cumberland Azalea 2

9829 34121 Myotis leibii 91 Eastern Small-f 2001-06-30 2001-06-30 2001-06-30 Current E 3-Medium SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 19689 N N 30.85 -1 -1

Cullasaja River Gorge area: Cliffside 
Lake Cullasaja River Gorge area - "Cliffside Lake" (NCWRC 2014).

1 individual reported in NCWRC (2014) as having been captured on 30 June 2001 at 
this site.     

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2014-10-28 2019-10-07 4116.206681 1343959.067 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3 Southern Zigzag Salamander 2

9843 22725 Sphagnum flexuosum 2 Flexuous Peatm1990-08-21 1990-08-21 1990-08-21 Current E 3-Medium SR-P  S1 S1 G5 G5 WetlandPlant Moss M: bogs 16026 N N 30.85 -1 -1
Panthertown Valley, Rattlesnake 
Knob.

Panthertown Valley, Rattlesnake Knob: "NE slope of Rattlesnake Knob, bog, clear-cut 
hemlock-hardwood flat" (Anderson & Mishler 1990). Observed by Anderson & Mishler on 21 August 1990 (Anderson & Mishler 1990).

Brent D. Mishler; Lewis E. Anderson, 
DUKE, 1990

"Bog, clear-cut hemlock-hardwood flat" (Anderson & 
Misler 1990).   

HERB.DUKE 1598, L.E. Anderson 25921 & B.D. Mishler, 21 
August 1990. Mason 2006-02-24 2019-10-07 4116.206681 1343959.067 156 Plant Non-vascular Moss Sphagnum flexuosum Flexuous Peatmoss G5Q S1 Bald Eagle 6

9852 36162 Perimyotis subflavus 71 Tricolored Bat 2008-06-03 2008-06-03 2008-06-03 Current E 3-Medium SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 30.85 -1 -1 Laurel Branch/FR 2537

Laurel Branch at FR 2537. [The coordinates are mapped close to FR 2537, but along 
Stecoah Creek (LeGrand 2015)]. 2008: 1 adult male mist-netted by Bosworth et al. on June 3, 2008 (NCWRC 2014). Scott Bosworth et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-09 2019-10-07 4116.206681 1343959.067 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5 Lance-leaf Moonwort 1

9855 19905 Carex purpurifera 7 Purple Sedge 1996-07-12 1996-07-12 1996-06-13 Current A 3-Medium SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 30.85 2700 3000 Moore Knob

MOORE KNOB: SITE IS 200-500 FEET DOWNSLOPE AND DUE SOUTH OF 
MOORE KNOB EXTENDING ON ITS SOUTHERN EXTENT TO NEAR THE 
BOUNDARY OF USFS/PRIVATE LAND. [NANTAHALA NF, HIGHLANDS RD, 
COMPARTMENT 58].

RELATIVELY BRIEF SURVEY SURROUNDING THE NORTH CAROLINA 
VEGETATION SURVEY PLOTS GAVE A QUICK CONSERVATIVE ESTIMATE 
FROM 300-500 INDIVIDUALS SCATTERED OVER 4-5 ACRES. FRUIT NOT 
PRESENT 12 JULY, 1996. (KAUFFMAN ET. AL. 1996).  

CONVEX WEST FACING SLOPE OF SECOND 
GROWTH RICH COVE FOREST DOMINATED 
BY LIRIODENDRON TULIPIFERA, FRAXINUS 
AMERICANA, AND TILIA AMERICANA WITH 
SUBCANOPY SPECIES INCLUDING ULMUS 
RUBRA, CORNUS ALTERNIFOLIA, ASIMINA 
TRILOBA AND JUGLANS NIGRA. A DIVERSE   

HERB.WCU, G. KAUFFMAN 708, 12 JULY 1996. 
HERB.PERS (DAVID M. DANLEY), G. KAUFFMAN 709, 12 
JULY 1996. Robinson 2014-02-12 2019-10-07 4116.195072 1343951.504 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2 Bailey's Sedge 1

9863 17249 Carex hitchcockiana 2 Hitchcock's Sed1996-07-12 1996-07-12 1996-07-12 Current B 3-Medium SC-V  S1 S1 G5 G5 Upland Plant Vascular Plant
M: moist to dryish forests 
over calcareous or mafic rocks 17332 N N 30.85 2700 3000 MOORE KNOB

MOORE KNOB: SITE IS 200-500 FEET DOWNSLOPE AND DUE SOUTH OF 
MOORE KNOB EXTENDING ON ITS SOUTHERN EXTENT TO NEAR THE 
BOUNDARY OF USFS/PRIVATE LAND, [NANTAHALA NF, HIGHLANDS RD, 
COMPARTMENT 58]. Includes NCVS Plot #020-04-0360 near 35.19993448 N, -
83.26144

RELATIVELY BRIEF SURVEY SURROUNDING THE NORTH CAROLINA 
VEGETATION SURVEY PLOTS GAVE A QUICK ESTIMATE OF AT LEAST 200
INDIVIDUALS SCATTERED OVER 4-5 ACRES. LARGE FRUIT SHATTERING 12 
JULY (KAUFFMAN ET AL. 1996). Includes NCVS Plots 020-04-0360 and 020-06-0  

CONVEX WEST-FACING SLOPE OF SECOND 
GROWTH RICH COVE FORESST DOMINATED 
BY LIRIODENDRON TULIPIFERA, FRAXINUS 
AMERICANA, AND TILIA AMERICANA WITH 
SUBCANOPY SPECIES INCLUDING ULMUS 
RUBRA, CORNUS ALTERNIFOLIA, ASIMINA 
TRILOBA, AND JUGLANS NIGRA. A DIVERSE   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2008. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599.

Israel 2012-11-09 2019-10-07 4116.195072 1343951.504 313 Plant Vascular Sedge Carex hitchcockiana Hitchcock's Sedge G5 S1 Mountain Purple Turtlehead 3

9872 26293 Silene ovata 50 Mountain Catch2008-05-13 2008-05-13 2008-05-13 Current C 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 30.85 -1 -1 Payne's Knob Payne's Knob: "On Payne's Knob" (Kelly 2008). 21 stems observed by Kelly on 13 May 2008 (Kelly 2008). Josh Kelly, independent botanist   Plants competing with Celatrus o

Kelly, J. 2008. Rock Knob/Payne's Knob Site Survey Report, 
Buncombe County, NC. Report submitted to Rare Flora email 
list 3 June 2008. Mason 2008-07-28 2019-10-07 4116.212619 1343962.958 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3 Greenfruit Bur-reed 1

9977 19323 Plethodon welleri 5 Weller's Salama2014-04-25 2014-04-25 1945-05-29 Current A 3-Medium SC  S2 S2 G3 G3 Upland Animal Amphibian

M: high elevation forests in 
northern mountains, mainly in 
spruce-fir and to a lesser 
degree, northern hardwood 
forests 20991 N N 30.76 3700 4716 Flattop Mountain

Many specimens observed and collected at points on and near Flattop Mountain, refer to
Source Features for more detail. 

2014: Williams, Charles Lawson (WRC), and Brenna Forester (Duke) found single 
individuals at roughly 65 sub-sites on 25 April 2014 from the summit area south to the 
4200-foot contour (Williams et al. 2014). 2005: Williams, Jonathan Mays (WRC), and 
Chris Lori Williams (WRC) et al.

BEECH-FIR FOREST (SNYDER 1946). Dry 
forested slope, fairly open understory and midstory 
(2005).   

NC Museum of Natural Sciences Collection;  Snyder, R.C. 
1946. Plethodon welleri from Flat Top Mountain, North Carolina. 
Copeia 1946(3):174;  Williams, Lori. 2007. NCNHP Special 
Animal Survey Form;  Williams, Lori. 2014. NC WRC mountain 
amphibian database Mason 2015-07-28 2019-10-07 16401.40253 1339941.619 11 Amphibian Salamander Plethodon welleri Weller's Salamander G3 S2 Tall Larkspur 1

10163 38358 Sorex palustris punctulatus 30 Southern Wate 2006-07-20 2006-07-20 2006-07-19 Current E 3-Medium SR  S3 S3 G5T3 T3 WetlandAnimal Mammal
M: stream banks in montane 
forests 17355 N N 29.6 -1 -1 South of Sunburst

South of Sunburst: This occurrence is located in Haywood County, NC and consists of 
habitat at two sites: Little Beartrap Branch, 6.1 kilometers south of Sunburst, and Right 
Hand Prong of the West Fork of the Pigeon River, 4.5 kilometers south of Sunbur

2006: NCSM collected one adult female specimen at Little Beartrap Branch on July 
19, 2006 (NCSM 13747). NCSM collected one adult male and one adult female 
specimen at Right Hand Prong of West Fork of the Pigeon River on July 20, 2006 
(NCSM 13744-13745).     NC Museum of Natural Sciences Collection. Wojcik 2018-06-29 2019-10-07 16246.20586 1289375.17 47 Mammal Rodent Sorex palustris punctulatus Southern Water Shrew G5T3 S3 Gorge Filmy Fern 2

10164 34842 Oenothera perennis 22 Perennial Sundr 2013-06-12 2013-06-12 2012-06-25 Current A 3-Medium SC-V  S2 S2 G5 G5 WetlandPlant Vascular Plant MPC: wet meadows and bogs 16125 N N 29.6 3240 3240 Big Choga Creek and Gibby Branch

Individuals were located along Forest Service Road 7099 A on 6/25/2012, Big Choga 
Creek and Gibby Branch Creek cross FSR 7099A.  Individuals were found scattered 
along the road and located right where Big Choga Creek crosses the road.  Individuals 
were

April Punsalan and Dave Danley observed109 individuals along FSR 7099A (upstream 
of the confluence of Chestnut Orchard Branch); 300-350 individuals along FSR 440 
(downstream of the confluence with Chestnut Orchard Branch) on 25 June 2012 and 
12 June 2013

April Punsalan, USFS; Dave Danley, 
USFS

FSR 440 is an open road with gravel, where Little 
Tuni Creek runs parallel to FSR 440, the roadside is 
really wet, with some sections containing small 
pockets of standing and moving water.  FSR 7099 A 
does not contain much gravel, has mostly full sun to  Do not grade or apply gravel to F

2013.  Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program. Robinson 2015-03-26 2019-10-07 9409.200789 1289435.993 236 Plant Vascular Flowering Plant Oenothera perennis Perennial Sundrops G5 S1 Short's Aster 3

10566 28632 Setophaga cerulea 57 Cerulean Warbl 2017-05-17 2017-05-17 2010 Current B? 1-Very High SC  S2B S2B G4 G4 Upland Animal Bird

MC: mature hardwood forests; 
steep slopes and coves in 
mountains, natural levees in 
Coastal Plain [breeding 
evidence only] 17322 N N 25.33 3200 3800 Wildcat Gap

1) A prominent ridge on the northeast slope of Wildcat Gap northeast of Hazanet Knob. 
2) Along FSR 2627, about 0.3 mile SSW of Site 1. 3) Just NE of Site 2. Site 4) Just 
NNW of the summit of Wildcat Knob. Site 5) northeast of Wildcat Knob.

2018: Chris Kelly (NCWRC) reported 1 observed 17 May 2017 (Kelly 2018). 2014: 
Lawson had a singing male on May 13. 2013: Kelly and Lawson saw and heard one 
adult male singing, at Site 2, on May 14. They also saw and heard one male at Site 3 
on May 14.The

Chris Kelly and Charles Lawson (both 
WRC); Kevin Caldwell

Site 1: Steep deciduous forest near a recent 
clearcut. Site 2: Hickory, northern red oak, silverbell 
in a blowdown area.   

2018. Kelly, Christine. NC Wildlife Resources Commission 2018 
Mountain Bird Records provided 2018-08;  Caldwell, Kevin. 
2010. E-mail to Harry LeGrand, dated June 17, 2010;  Kelly, 
Chris. 2014. NC Natural Heritage Program Special Animal 
Survey Forms Ratcliffe 2018-09-20 2019-10-07 6766.2115 1103263.361 14 Bird Migratory bird Setophaga cerulea Cerulean Warbler G4 S2B Earle's Blazing Star 1

10625 38357 Sorex palustris punctulatus 29 Southern Wate 2006-05-10 2006-05-10 2006-05-10 Current E 2-High SR  S3 S3 G5T3 T3 WetlandAnimal Mammal
M: stream banks in montane 
forests 17355 N N 24.74 -1 -1 Dogwood Flats Creek

Dogwood Flats Creek: This occurrence is located in Haywood County, NC and consists 
of habitat along Dogwood Flats Creek in Pisgah National Forest.

2006: NCSM collected two adult male specimens and one adult female specimen at 
Dogwood Flats Creek in Pisgah National Forest on May 10, 2006 (NCSM 13746, 
13748-13749).     NC Museum of Natural Sciences Collection. Wojcik 2018-06-29 2019-10-07 13440.98995 1077459.155 47 Mammal Rodent Sorex palustris punctulatus Southern Water Shrew G5T3 S3 Appalachian Woodrat 2

10788 25498 Plethodon cheoah 3 Cheoah Bald Sa2019-06-14 2019-06-14 1985-10-13 Current B? 3-Medium SR  S1S2 S1 G1G2 G1 Upland Animal Amphibian
M: mesic forests on Cheoah 
Bald (endemic to this area) 20730 N N 23.55 4350 5000 Cheoah Bald vicinity

Cheoah Bald and Stecoah Gap vicinity: This occurrence is located in Graham and Swain 
counties, NC and consists of habitat in the vicinity of Cheoah Bald including habitat along 
Rines and North Fork Beech creeks; Little Bald: &lt;100m and &lt;50-75m up Ba

2019: Ricks photographed 1 individual on June 14, 2019 (HerpMapper 2019). 2018: 
Reed Rossell and Wes Knapp observed adults and juveniles along Rimes Creek and 
North Fork Beech Creek on 03 May 2018 (Rossell 2018). Lawson observed a total of 
between 10-20

Jane Barbee; Lori A. Williams, 
NCWRC

Dry, forested slopes with hiking trails. Little Bald also 
has spring/seep with mossy cobble (Williams, Lori 
2007).   

HerpMapper. 2019. HerpMapper: A Global Herp Atlas and Data 
Hub. Iowa, U.S.A. Available http://www.herpmapper.org. 
(Accessed: 14-08-2019);  NC Museum of Natural Sciences 
Collection;  Rossell,Jr. C.Reed. 2018. Four Rare Animal Forms 
- reporting Cheoah Sala Hannon 2019-09-05 2019-10-07 13264.71779 1025723.171 9 Amphibian Salamander Plethodon cheoah Cheoah Bald Salamander G2 S1 American Bluehearts 1

10849 2576 Buckleya distichophylla 7 Piratebush 2008-06-17 2008-06-17 1987-05-11 Current B 3-Medium T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: bluffs, dry slopes, forests 
on lower slopes 16404 N N 23.14 1600 -1 Lovers Leap/Stackhouse Slopes

TWO SITES, SITE 1=STACKHOUSE ROAD TO FRENCH BROAD RIVER, 
FOLLOW ROAD OR RAILROAD DOWNSTREAM, OVER BIG LAUREL CREEK ON 
TRESTLE, WALK TRAIL UPHILL: OCCURRENCE IS AFTER BIG BEND (LEFT, 
THEN RIGHT) (HEIMAN & BARNHILL 1987). SITE 2=WEST-FACING CLIFFS ON 
NORTH

SITE 1=Remains extant, 5-10 shrubs in partial survey (Oakley 2008).  PROBABLY 
20-25, THOUGH AREA NOT THOROUGHLY SEARCHED. AT LEAST PART OF 
POPULATION IS MALE. ON 0-25 DEGREE SLOPE, WITH ASTER SP., 
HOUSTONIA CAERULEA, VACCINIUM SP. (HEIMAN & BARNHILL 1987  

SITE 1=More mesic forested area below drier 
woodland communities (Oakley 2008).  DRY OAK-
HICKORY WITH SOME SCATTERED RED 
MAPLE, CANADA HEMLOCK, PINES. NARROW 
TRAIL CUTS THROUGH OCCURRENCE, 
PROVIDING SOME ADDITIONAL LIGHT. SITE 
2=DRY OAK--HICKORY FOREST; THIS IS A RECENT USFS ACQUISITION [SEE MAP] ( FIRE FREQUENCY SHOULD B

Heiman, K.A. 1995. Inventory of natural areas of the French 
Broad Ranger District, Pisgah National Forest. NC Natural 
Heritage Program, Division of Parks and Recreation, Raleigh, 
NC;  Oakley, S.C.  2011.  An inventory of the significant 
natural areas of Oakley 2011-05-15 2019-10-07 6174.229639 1007943.037 324 Plant Vascular Shrub Buckleya distichophylla Piratebush G3 S2 Rafinesque's Big-eared Bat 2

10931 6078 Buckleya distichophylla 10 Piratebush 2002-04-20 2002-04-20 1994-07-01 Current A 3-Medium T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: bluffs, dry slopes, forests 
on lower slopes 16404 N N 22.93 1920 2200

Pisgah National Forest: Pigeon 
Ford Rare Species Habitat (This is 
a sub EO of 017).

Pisgah National Forest: Pigeon Ford Rare Species Habitat, Pigeon River Gorge 
Macrosite (This is a sub EO of 017).  WEST SIDE OF SECTION OF FR 288 
ABOUT 0.5 MILE SOUTH OF FORD [AT HARMON DEN EXIT 7 OFF I-40]; 
OCCURENCE EXTENDS INTERMITTENTLY FROM 0.2 MILE

16 vegetative clumps found (Danley 2002).  Danley 2002 reported on a fraction of the 
larger occurrence as described by Oakley and Lance 1995.  EO rank not changed 
(Vazquez 2005).  R. LANCE (FAMILIAR WITH OCCURENCE) ESTIMATES AT 
500+ SHRUBS, POSSIBLY UP T David Danley, USFS

DRY, SEMI-OPOEN OAK-HICKORY FOREST 
WITH MATURE TSUGA COMPONENT AND 
ROADSIDE, SEMI-OPEN AREAS WITH TSUGA 
(OAKLEY 1995);ACIDIC COVE, VERY SMALL 
"COVE" ON STEEP SLOPE. DRY, LOWER 
SLOPE, FILTERED LIGHT. ASSOCIATES 
INCLUDE FAGUS, EASTERN HEMLOCK, ASH, Occurrence is not within a Dedicated or Registered HeritageMANAGEMENT AREA 4C AND 

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Vazquez 2005-01-14 2019-10-07 9722.674984 998711.7646 324 Plant Vascular Shrub Buckleya distichophylla Piratebush G3 S2 Chattahoochee Slimy Salamander 3
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10986 402 Cardamine rotundifolia 11 Mountain Wate 2012-08-17 2012-08-17 1995-06 Current A 3-Medium T  S2 S2 G4 G4 WetlandPlant Vascular Plant
MP: seeps, banks of mountain 
brooks 15915 N N 22.51 3420 3520

BEARWALLOW GAP ; 
Pigeonroost Creek Forests and 
Seeps

Pigeonroost Creek Forests and Seeps: From 1.9 to 2.7 air miles north-northeast of 
forest road junction with SR 1349 (Oakley and Rossell 2012).  First Cove north of 
Bearwallow Gap (about 1/4 mile, 1/8 mile northwest of Bearwallow Creek Road, and 
along the

Many hundreds possible to one thousand of stems estimated, in clusters of rosettes 
in flower or past on 29 May and 17 August, ranging in size from several to tens to 
hundreds along various sections of the upper portion of Pigeonroost Creek and small 
trib

D. Danley, USFS; S. Oakley and R. 
Rossell, NCNHP

ACIDIC COVE FOREST. MOST OF THE 
POPULATIONS GROWING IN AND NEAR 
GRAVELLY STREAM AND ROAD BED WITH 
MOVING WATER. (DANLEY 1995).  Within timber base.

Oakley, S.C.  2013.  An Inventory of the Significant Natural 
Areas of Mitchell County, North Carolina.  N.C. Office of 
Conservation, Planning, and Community Affairs, DENR. Oakley 2012-10-31 2019-10-07 10678.39665 980406.3001 195 Plant Vascular Flowering Plant Cardamine rotundifolia Mountain Watercress G4 S2 Sampson's Snakeroot 1

11064 25458 Cambarus chaugaensis 3 Chauga Crayfis 2012-06-13 2012-06-13 2001-07-23 Current E 3-Medium SC  S2 S2 G2 G2 Aquatic Animal Crustacean

M: streams in Savannah 
drainage (endemic to 
northwest South Carolina and 
adjacent North Carolina and 18799 N N 21.93 -1 -1 SAV/Whitewater River

SAV/Whitewater River: This occurrence is located at the border of Transylvania and 
Jackson Counties, NC, and consists of the Whitewater River near NC Highway 281, and 
Silver Run Creek from upstream of NC 107 to its confluence with Whitewater River. Review source features for detailed information regarding this occurrence.     

NC Museum of Natural Sciences Collection;  NC WRC 
Aquatics Database. Annual maintenance update 2012;  NC 
WRC Aquatics Database. Queried in 2007. Amoroso 2014-05-28 2019-10-07 63734.60667 955441.3068 19 Crustacean Crayfish Cambarus chaugaensis Chauga Crayfish G2 S2 Narrowleaf Peatmoss 1

11083 7309 Crocanthemum propinquum 12 Creeping Sunro 1991-10-04 1991-10-04 1991-10-04 Current D 3-Medium T  S1 S1 G4 G4 Upland Plant Vascular Plant MP: rock outcrops, glades 20201 N N 21.77 3560 -1 Hurricane Ridge

HURRICANE RIDGE (PIGEON RIVER GORGE MACROSITE): NORTHERN 
HAYWOOD COUNTY, EAST OF THE PIGEON RIVER AND CA. 1.5 AIR MILES 
NORTH-NORTHEAST OF HURRICANE MOUNTAIN. THE OCCURRENCE IS CA. 
1.3 AIR MILES SOUTHEAST OF THE HARMON DEN EXIT ON I-40. [PISGAH NF, 

ONE OR TWO STEMS ON 4 OCTOBER ON SOUTH-FACING UPPER SLOPE 
NEAR RIDGETOP (SMITH 1991).  

UPPER, SOUTH-FACING SLOPE NEAR 
RIDGETOP (SMITH 1991). IN TIMBER BASE MANAGEMENT AREA 3B ON P

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Oakley 1995-12-13 2019-10-07 8180.418168 948276.0376 205 Plant Vascular Flowering Plant Crocanthemum propinquum Creeping Sunrose G4 S1 Purple Coneflower 2

11271 27907 Drepanolejeunea appalachiana 16 A Liverwort 2005-12-08 2005-12-08 2005-12-08 Current E 3-Medium SC-V  S1 S1 G2? G2 Upland Plant Liverwort

M: on moist rock, 
rhododendron bark, and 
rhododendron leaves in humid 15695 N N 20.29 -1 -1

Nantahala National Forest: Dry 
Falls Area Dry Falls Area: On north side of US-64 on hillside overlooking Dry Falls.

Extensive population with at least 42 locations in a five acre area. Plants forming 
small, isolated strands on trees throughout the survey area. No single tree contained 
extensive colonies of the strands. Observed by Davidson on 08 December 2005 

Paul Davidson, Univ. of North 
Alabama Mesic oak-hickory forest (Rankin 2005).  About half of the population sche

U.S. Forest Service. 2005. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2005. Mason 2009-09-15 2019-10-07 4229.564533 883662.3664 92 Plant Non-vascular Liverwort Drepanolejeunea appalachianaA Liverwort G2? S1 Yellow Nodding Ladies'-tresses 1

11500 26292 Phlox subulata 10 Moss Pink 2018-09-24 2018-09-24 2008-05-13 Current C? 3-Medium SR-P  S1 S1 G5 G5 Upland Plant Vascular Plant
M: outcrops and glades, 
especially over mafic rocks 16741 N N 19.24 3700 3800 Rock Knob Rock Knob: West-facing cliff and glade area of Rock Knob (Kelly 2008).

2018: Knapp and Kelly observed a small patch south of the mapped occurrence on a 
low elevation basic glade on 9-20, then Kauffman and Fruchey observed the same 
location on 9-24-2018. 2008-05-13:Kelly observed a patch covering 0.1 acres on 13 

Gary Kauffman, USFS; Josh Kelly, 
independent botanist; Sue Fruchey, 
USFS; Wesley Knapp, NCNHP  Area owned by USFS - Pisgah, but natural area not mappe 

Kelly, J. 2008. Rock Knob/Payne's Knob Site Survey Report, 
Buncombe County, NC. Report submitted to Rare Flora email 
list 3 June 2008;  Knapp, W.M. 2018. Field notebook. Knapp 2018-10-22 2019-10-07 4653.546276 838045.4727 245 Plant Vascular Flowering Plant Phlox subulata Moss Pink G5 S1 Appalachian Cliff Fern 1

11502 2937 Draba ramosissima 8 Branching Drab 2008-05-13 2008-05-13 1985-09-01 Current AB 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
MP: calcareous and mafic 
rock outcrops 18188 N N 19.22 3400 -1 PAYNES KNOB-ROCK KNOB

PAYNES KNOB-ROCK KNOB OVERLOOK BEETREE CREEK TO SOUTH, 
BEETREE RESERVOIR TO EAST, AND SHOPE CREEK TO WEST. RIDGE WITH
KNOBS CREATES A BOUNDARY FOR BEETREE WATERSHED AND EXTENDS 
NORTHWARD TO LANE PINNACLE ABOVE BLUE RIDGE PARKWAY (HEIMAN & 
SMITH 1995). DR

Hundreds of individuals observed by Kelly on 13 May 2008 on west-facing cliffs (Kelly 
2008). HEALTHY, SCATTERED POPULATION. PROBABLY 11-50 PLANTS, 
POSSIBLY MORE (HEIMAN 1985). Josh Kelly, independent botanist

ROCK OUTCROPS; CAROLINA HEMLOCK 
FOREST (HEIMAN & SMITH 1995). EXPOSED 
CLIFF SURROUNDED BY MIXED OAKS AND 
CAROLINA HEMLOCK ASSOCIATED SPECIES 
INCLUDE DODECATHEON MEADIA, RHUS 
RADICANS, QUERCUS SP., WOODSIA   

Heiman, K.A, and A.B. Smith. 1995. Natural areas of 
Buncombe County, North Carolina. NC Natural Heritage 
Program, Division of Parks and Recreation, DEHNR, Raleigh, 
NC, and Buncombe County, NC;  Kelly, J. 2008. Rock 
Knob/Payne's Knob Site Survey Report, B Mason 2008-07-25 2019-10-07 4550.626138 837205.2624 210 Plant Vascular Flowering Plant Draba ramosissima Branching Draba G4 S2 Northern Blue Cohosh 1

11536 25109 Sorex palustris punctulatus 20 Southern Wate 2004-05-03 2004-05-03 2004-04-30 Current E 3-Medium SR  S3 S3 G5T3 T3 WetlandAnimal Mammal
M: stream banks in montane 
forests 17355 N N 18.93 -1 -1 Roaring Fork

Roaring Fork: This occurrence is located in Macon County, NC and consists of habitat 
upstream from the intersection of Roaring Fork Creek and FSR 437 (Rainbow Springs 
Road), along the Nantahala National Forest boundary line.

2004: Ray captured a subadult female on April 30, 2004, plus another subadult female 
on May 3, 2004; both at the same site, upstream from the junction of Roaring Fork 
Creek and Rainbow Springs Road. Daniel Ray (WRC)    

N.C. Wildlife Resources Commission. 2007. Annual Program 
Report, 2005-2006 -- Wildlife Diversity Program;  NC WRC. 
2004. Annual Small Mammal Report to the Natural Heritage Wojcik 2018-06-29 2019-10-07 10370.70357 824411.3456 47 Mammal Rodent Sorex palustris punctulatus Southern Water Shrew G5T3 S3 Lobed  Spleenwort 1

11554 16977 Adlumia fungosa 30 Climbing Fumito1994-10-04 1994-10-04 1994-10-04 Current D 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 18.77 2800 -1 Hurricane Creek Forests

HURRICANE CREEK FORESTS (PIGEON RIVER GORGE MACROSITE): 
LOCATED EAST OF THE PIGEON RIVER GORGE ON THE SOUTH SIDE OF 
HURRICANE CREEK CA. 2.9 AIR MILES EAST OF POINT WHERE I-40 CROSSES
HURRICANE CREEK AND CA. 0.3 MILE WEST OF CRAWFORD GAP BRANCH 

A TOTAL OF APPROXIMATELY 5 PLANTS IN PARTIAL SURVEY OF STEEP, 
ROCKY NORTHWEST-FACING MIDDLE SLOPES AND RAVINES ON 4 
OCTOBER (SMITH 1991).  

STEEP N-FACING SLOPES AND RAVINES ON 
MID SLOPES, OFTEN GROWING IN 
PITS/MOUNDS FROM WINDTHROWN TREES 
(SMITH 1991). SITE IS NOT IN TIMBER BASE. MANAGEMENT AREA 4C ON P

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Oakley 1995-12-13 2019-10-07 5426.446714 817698.3146 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2 Beaked Sedge 1

11584 23395 Monarda media 2 Purple Bee-balm1992-08-04 1992-08-04 1992-08-04 Current C 3-Medium SR-P  S1? S1 G4? G4 Upland Plant Vascular Plant M: grassy balds 15466 N N 18.51 4760 -1 Jackson County; Cold Spring Gap
Jackson County; Cold Spring Gap (Pittillo 1992).  The site is located between Doubletop 
and Fern Mountain-along a logging road.

11-50 flowering plants were observed in a 5-10 square meter area by Dan Pittillo on 4 
August 1992 (Pittillo 1992). J. Dan Pittillo; WCU

The site is second-growth northern hardwood forest 
(Pittillo 1992).  The topographic position is crest with 
convex micro-relief.  The light is filtered, and the 
hydrology is terrestrial with moist conditions.  
Associated species include Acer saccharum, B  It is suggested that the timber m

Contributed. Field forms or similar data contributed to the NC 
NHP by persons or organizations outside the program. Robinson 2016-11-02 2019-10-07 3853.38614 806314.948 235 Plant Vascular Flowering Plant Monarda media Purple Bee-balm G4? S1? Rota's Feather Moss 1

11649 17438 Cardamine rotundifolia 5 Mountain Wate 2012-07-27 2012-07-27 1993 Current B 3-Medium T  S2 S2 G4 G4 WetlandPlant Vascular Plant
MP: seeps, banks of mountain 
brooks 15915 N N 18.06 3320 -1

IN SEVERAL BOGGY 
WETLANDS AT THE HEAD OF 
PATE CREEK AND 
TRIBUTARIES, ON U.S. FOR

Pate Creek Wetland Plant Site: In several boggy wetlands at the head of Pate Creek 
and its tributaries, at the Whitson town site [Pisgah NF, Appalachian RD, Compartment 
75] (DANLEY 1993).

Probably several hundreds of rosettes noted in good, if altered, habitat (Oakley 2012).
PLANTS FIRST FOUND BY DONNA HOLLINGSWORTH (USFS) IN SUMMER 
1993; SENT OFF TO AN EXPERT FOR CONFIRMATION. HARRY LEGRAND, 
DENNIS HERMAN, AND HOLLINGSWORTH VISITED THE  

In two wet mucky areas with Glyceria melicaria, 
Impatiens capensis, Oxypolis rigidior, Monarda 
didyma, Micranthes micranthidifolia), Chrysosplenium 
americanum, Osmunda cinnamomea and others 
(Oakley 2012).  MAN-CREATED WETLANDS; 
SITES ARE BOGGY PLACES WHE SITE IN TIMBER BASE. NOT IN A REGISTERED AREAMANAGEMENT AREA 1B. POT

NCNHP Staff, 1993 Field Survey;  Oakley, S.C.  2013.  An 
Inventory of the Significant Natural Areas of Mitchell County, 
North Carolina.  N.C. Office of Conservation, Planning, and 
Community Affairs, DENR. Oakley 2013-08-06 2019-10-07 8703.838419 786505.8207 195 Plant Vascular Flowering Plant Cardamine rotundifolia Mountain Watercress G4 S2 Long-beaked Water Feather Moss 1

11769 27983 Myotis leibii 40 Eastern Small-f 2008-10-13 2008-10-13 2008-10-13 Current D 3-Medium SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 19689 N N 17.91 3400 3450 Heady Mountain Gap Just east of NC 107 at Heady Mountain Gap.

2008: Lori Williams and Dottie Brown observed one adult, at rest tucked in a rock 
crevice, on October 13.

Lori Williams and Dottie Brown (both 
WRC)

Forested area, rock outcrop complex; rhododendron, 
hemlock   Williams, Lori. 2008. NC NHP Special Animal Survey Form. LeGrand 2009-10-02 2019-10-07 3136.554868 780364.4456 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3 Total 470

11787 14815 Rhododendron vaseyi 44 Pink-shell Azale2007-08-14 2007-08-14 1989 Current A 2-High SR-L  S3 S3 G3 G3 WetlandPlant Vascular Plant

M: high elevation oak forests, 
heath balds, spruce-fir forests, 
and rocky areas 21648 N N 17.84 4200 4440 SHELTON PISGAH MOUNTAIN

PANTHERTOWN VALLEY: ON THE UPPER RIDGE OF SHELTON PISGAH 
MOUNTAIN, ON THE NORTHWEST SIDE OF EACH SUMMIT (SMITH 1992). Big 
Pisgah Mountain: On the northeast and southeast ridges of Shelton, extending to the 
gap between Shelton Pisgah and Panthertail Mt (S

THE POPULATION ON THE NORTH SLOPE OF SHELTON PISGAH MT. IS 
ONE OF THE MOST EXTENSIVE AND DENSE, WEST OF CASHIERS 
(PITTILLO 1992). ONE OF THE BEST POPULATIONS IN PANTHERTOWN 
VALLEY (SMITH 1992). Species common on northeast and southeast ridges of 
Shelton

Alan Smith; Dan Pittillo; Ed 
Schwartzman (NCNHP)

RHODODENDRON VASEYI OCCURRS IN THE 
WOODS AND AT THE EDGES OF ROCK 
OUTCROPS ALL AROUND (BUT NOT IN) THE 
RIM OF PANTHERTOWN VALLEY. SPECIES 
ASSOCIATED WITH PINKSHELL AZALEA 
INCLUDE QUERCUS SP., MAGNOLIA 
ACUMINATA, HALESIA TETRAPTERA, BETULA AREA IS NOT IN TIMBER BASE AND IS BEING USED  

Pittillo, J.D. 1994. Natural areas inventory of Jackson County, 
North Carolina. Conservation Trust for North Carolina, Raleigh; 
Jackson County Dept. of Planning and Development; and NC 
Natural Heritage Program, DPR, Raleigh, NC;  Schwartzman, 
E. 2007. Fi Schwartzman 2008-09-15 2019-10-07 6688.844591 776965.8304 329 Plant Vascular Shrub Rhododendron vaseyi Pink-shell Azalea G3 S3

11878 6712 Viola appalachiensis 2 Appalachian Vio2014-05-17 2014-05-17 1997-05-02 Current AB 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 17.36 3280 3360

Nantahala National Forest: Bryson 
Branch Falls and Cove

BRYSON BRANCH FALLS AND COVE: BETWEEN SR 1001 AND FOREST ROAD 
325 ALONG THE HEADWATER SLOPES OF JOE BRYSON BRANCH; 1 MILE 
SOUTHEAST OF CULLOWHEE GAP. [NANTAHALA NF, HIGHLANDS RD, 
COMPARTMENT 56]. Population reached by old woods road leading to a creek cr

Schwartzman observed four additional sub-populations flowering along Bryson Branch 
covering appx 1-2 sqm on 5/17/14 (Schwartzman 2014). Extensive, vigorous 
population with several thousand ramets, forming a dense stand observed by Rankin 
on 11 September

Ed Schwartzman (NHP); Gary 
Kauffman, USFS; W.T. "Duke" 
Rankin, USFS

ON BOTH GENTLE AND STEEPER PORTIONS 
OF NORTHWEST FACING SLOPE WITHIN 
PARTIALLY OPEN 40-50 YEAR OLD RICH COVE 
FOREST COMMUNITY DOMINATED BY 
LIRIODENDRON TULIPIFERA WITH 
SCATTERED TILIA AMERICANA, ACER 
SACCHARUM, AESCULUS FLAVA, FAGUS  Area surveyed for forest product

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599;  
Schwartzman, E. 2014. Field notes for site visits conducted 
during 2014; Feldman 2014-07-31 2019-10-07 6174.467808 755981.4175 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

11978 27111 Frasera caroliniensis 25 Columbo 2008-08-29 2008-08-29 2006-08-07 Current A? 2-High SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 16.86 2760 2960

Chimney Knob (Little Chimney 
Knob) - Macon Co.

In four locations on the south slopes of Chimney Knob: 1) 0.4 km south of Chimney 
Knob approximately 0.7 km west of Jones Creek Rd (SR1130) (Schwartzman 2008). 2) 
0.5 km southeast of Chimney Knob and 0.3 km west of Jones Creek Rd. (Schwartzman
2008). 3)

On 8/29/08 Schwartzman observed two sub-populations (sites 1 and 2) on Chimney 
Knob (Schwartzman 2008). Total of 1,000+ individuals divided among at least three 
subpopulations (sites 1, 3, and 4) observed by Rankin on 07 August 2006. Populations
evident

Ed Schwartzman (NHP); W.T. 
"Duke" Rankin

Relatively mature basic Montane Oak-Hickory 
Forest mixed with Rich Cove Forest interspersed 
with logged over areas regenerating in Liriodendron 
tulipifera. Frasera grows in mature patches with a 
canopy of Liriodendron tulipifera, Quercus rubra, Q. Not clear if in timber base Unit surveyed for USFS fatback 

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Mason 2009-09-16 2019-10-07 5459.401849 734250.2823 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3

12201 13678 Carex careyana 1 Carey's Sedge 2014-05-24 2014-05-24 1992-04-27 Current A 3-Medium T  S1 S1 G4G5 G4 Upland Plant Vascular Plant M: rich cove forests 19723 N N 15.49 3400 -1 Brown Mountain/Hench Knob

BROWN MOUNTAIN/HENCH KNOB: IN THE COVE RUNNING NORTH FROM THE
SUMMIT OF HENCH KNOB, ABOUT 1 MILE NORTHEAST OF THE END OF 
FOREST SERVICE ROAD 1747 OFF OF STATE ROAD 1747, JOHNS CREEK. 
ALSO A PROBABLE LOCATION ON A ROAD BED ON THE WEST SIDE OF 
HENCH KNOB.[

Ed Schwartzman and April Punsalan observed over 5000 estimated culms in fruit in 
the cove northeast of Hench Knob on 5/24/14 (Schwartzman 2014). TOTAL 
NUMBER OF PLANTS UNCLEAR. ONLY SEVERAL CONFIRMED INDIVIDUALS, 
BUT DOZENS OF VEGETATIVE CAREX OF THIS OR

April Punsalan (USFS); Ed 
Schwartzman (NHP)

RICH COVE FOREST PROBABLY OVER MAFIC 
ROCK (HORNEBLENDE GNEISS?). YOUNG 
CANOPY INCLUDES LIRIODENDRON 
TULIPIFERA, ACER SACCHARUM, QUERCUS 
RUBRA; SUBCANOPY INCLUDES AESCULUS 
FLAVA; VINES AND SHRUBS INCLUDE LINDERA 
BENZOIN, VITIS SP., ARISTOLOCHIA and The population is presently threatened by a proposed thinnin 

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest;  NCNHP Staff, 1999 Field Survey;  Peet, R.K., T.R. 
Wentworth, M.P. Schafale, & A.S. Weakley. 2008. The 
Carolina Vegetation Surv Schwartzman 2014-06-03 2019-10-07 4195.533249 674600.1607 311 Plant Vascular Sedge Carex careyana Carey's Sedge G4G5 S1

12223 17921 Scutellaria saxatilis 16 Rock Skullcap 2012-09-19 2012-09-19 1995-07-27 Current C 3-Medium SR-T  S2 S2 G3G4 G3 Upland Plant Vascular Plant
MP: northern hardwoods 
forests, rocky woodlands 19148 N N 15.43 3800 4100 LITTLE BALD KNOB

Little Bald Knob Forest: About 1/2 mile southwest of FR 5882, along the old woods road 
to Little Fork Ridge, two subpopulations (Pisgah NF, Appalachian RD, Compartment 81].

Extant in low numbers, estimate of 10-20 seen in vegetative condition at each location
(Oakley 2012). Two subpopulations, not counted. Uncommon and scattered in 
community (Kauffman 1995).

G. Kauffman, USFS; S. Oakley, 
NCNHP

Rich Cove Forest, east facing rocky slope, 
Scutellaria saxatilis restricted to patches of the 
draws where the herbaceoius cover is not lush or tall   NCNHP Staff, 2012 Field Survey Robinson 2018-06-15 2019-10-07 4116.201717 671977.9028 253 Plant Vascular Flowering Plant Scutellaria saxatilis Rock Skullcap G3 S1

12225 11030 Thermopsis fraxinifolia 22 Ash-leaved Gol 2001-06-14 2001-06-14 1994-05-22 Current C 3-Medium SC-V  S2? S2 G3? G3 Upland Plant Vascular Plant MP: dry ridges 16770 N N 15.43 2360 2460 NORTH MILLS RIVER

ALONG THE NORTH BANK OF FSR 1206 (YELLOW GAP ROAD), ABOUT A MILE
WEST OF NORTH MILLS RIVER RECREATION AREA. [PISGAH NF, PISGAH 
RD, COMPARTMENT 45]

15 CLUMPS WITH 40 STEMS SEEN ALONG 150 METERS OF ROADBANK; AT 
LEAST 10 STEMS WITH SENESCED FLOWERS; 2 MORE CLUMPS ON 
ROADBANK 500 METERS EAST, JUST INSIDE NATIONAL FOREST 
BOUNDARY (IVEY 2001). HARRY LEGRAND OBSERVED ABOUT FIVE  

PARTLY WOODED ROAD BANK; ACIDIC COVE 
FOREST ADJACENT TO PLANTS.  MOWING ROADBANK DURINGNCNHP Staff, 1994 Field Survey Ivey 2001-10-01 2019-10-07 4116.207644 671979.8478 275 Plant Vascular Flowering Plant Thermopsis fraxinifolia Ash-leaved Gloden-banner G3? S2?

12230 18218 Adlumia fungosa 8 Climbing Fumito1993-06 1993-06 1955-08 Current BC 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 15.43 1960 2210

Pisgah National Forest, Hot Springs 
Window Macrosite: Spring Creek 
Gorge (This is a sub EO of 036)

Spring Creek Gorge (This is a sub EO of 036).  NC 209 RUNS THROUGH GORGE; 
PLANTS ARE ON BOTH SIDES OF HIGHWAY, NOT CLOSE TO THE ROAD, 
BUT ON ROCKS ON FORESTED SLOPES (HEIMAN 1993). "ROADSIDE ABOUT 4 
MILES SOUTH OF HOT SPRINGS ON ROUTE 209; LOCALLY ABUNDA

3 INDIVIDUALS (CLUMPS) WITHIN 1 SQUARE METER EAST OF HIGHWAY; 2 
INDIVIDUALS WITHIN LESS THAN 1 SQUARE METER ON WEST SIDE, JUNE 
1993 (HEIMAN 1993). "LOCALLY ABUNDANT BUT NOT SEEN ELSEWHERE" 
(WILBUR 1955).  

LARGE BOULDERS ON STEEP, MESIC 
SLOPES IN ECOTONE BETWEEN OAK AND 
COVE FORESTS (1993). PORTIONS OF GORGE PLACED IN OLD-GROWTH D  

Heiman, K.A. 1995. Inventory of natural areas of the French 
Broad Ranger District, Pisgah National Forest. NC Natural 
Heritage Program, Division of Parks and Recreation, Raleigh, 
NC. Vazquez 2005-01-31 2019-10-07 4116.161615 671964.8037 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

12234 22023 Plagiochila sullivantii var. sullivantii 17 A Liverwort 1994-06-12 1994-06-12 1994-06-12 Current E 2-High SR-T  S2 S2 G2T2 T2 WetlandPlant Liverwort

M: on moist rocks, in spray 
zones of waterfalls and in 
spruce-fir forests 15964 N N 15.43 2800 3200

Linville Mountain Dolomite Areas, 
North Fork of Catawba River.

Linville Mountain Dolomite Areas, North Fork of Catawba River: Site 1: North Fork of 
Catawba River, west tributary 0.6 miles south of NC 183 along Pisgah National Forest 
boundary, ca. 3040-3200 ft. (Davison 1994). Site 2: North Fork of Catawba River, wes

Site 1: No data (Hicks & Davison 1990). Site 2: Locally abundant, often covering 
several square feet of rock surfaces (Hicks & Davison 1994).

Marie L. Hicks, 1990, 1994; Paul G. 
Davison, 1990, 1994    

Davison, Paul G. 1991.  Personal Communication. Professor, 
University of Tennessee at Knoxville. Letter to Alan Weakley, 
20 May 1991;  Davison, Paul G. 1994. Professor, University of 
North Alabama. Personal communication regarding "Records of 
Plagiochila Mason 2005-08-23 2019-10-07 4116.16977 671967.4769 104 Plant Non-vascular Liverwort Plagiochila sullivantii var. sulli Sullivant's Leafy Liverwort G2T2 S2

12302 11508 Rhododendron vaseyi 36 Pink-shell Azale1996-05-07 1996-05-07 1992-05 Current B 3-Medium SR-L  S3 S3 G3 G3 WetlandPlant Vascular Plant

M: high elevation oak forests, 
heath balds, spruce-fir forests, 
and rocky areas 21648 N N 15.43 4200 5000 Herrin Knob

TANASEE BALD-TANASEE RIDGE: AT INTERSECTION OF FS ROAD 4663 AND 
4663A AND PROCEDING ALONG FS 4663B BY RIDGE JUST SOUTH OF HERRIN 
KNOB (KAUFFMAN & HERNANDEZ 1996). ABOUT 0.85 MILE SOUTHWEST OF 
SUMMIT OF HERRIN KNOB, SCATTERED ALONG THE RIDGE [NANTAHALA NF

AN ESTIMATE OF AT LEAST 1000 INDIVIDUALS. PLANTS FLOWERING ON 7 
MAY (KAUFFMAN & HERNANDEZ 1996). ABOUT 500 CLUMPS (PROBABLY 
MANY MORE), SOME BLOOMING IN MAY IN MONTANE OAK-HICKORY 
FOREST (DELLINGER 1992).  

ALONG SOUTHWEST FACING HERRIN RIDGE 
WITH THE MAJORITY OF THE POPULATION 
OCCURRING IN A 5-10 YEAR-OLD CLEARCUT. 
OAK FOREST PREDOMINATELY COVERED 
WITH ERICACEOUS SHRUBS SUCH AS 
RHODODENRON MAXIMUM, LEUCOTHOE 
RECURVA, GAYLUSSACIA URSINA, AND SITE IS IN TIMBER BASE MANAGEMENT AREA 4A

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley 1993-01-24 2019-10-07 4116.166994 671966.5663 329 Plant Vascular Shrub Rhododendron vaseyi Pink-shell Azalea G3 S3

12316 7704 Platanthera grandiflora 17 Large Purple-fri 1995-07-05 1995-07-05 1995-07-05 Current CD 3-Medium T  S2 S2 G5 G5 WetlandPlant Vascular Plant

M: bogs, seeps, grassy balds, 
high elevation moist forests 
and banks 16622 N N 15.43 4500 4650

PARK CREEK/PAT STABLE 
BRANCH HEADWATERS

PARK CREEK SUBPOPULATION ABOUT 300 METERS DOWNSLOPE OF GAP 
WEST OF KIMSEY BALD. OTHER SUBPOPULATION ABOUT 150 METERS 
NORTHOF SAME GAP IN HEADWATERS OF PAT STABLE BRANCH. 
[NANTAHALA NF, WAYAH RD, COMPARTMENT 118].

ONE LARGE FLOWERING INDIVIDUAL SEEN IN PARK CREEK 
HEADWATERS, TWO FLOWERING INDIVIDUALS SEEN IN PAT STABLE 
BRANCH HEADWATERS. (KAUFFMAN 1995).  

EAST-FACING, SMALL, HIGH-ELEVATION 
SEEP AT 45OO FEET ELEVATION WITH WET 
BOULDERS ABUNDANT ON PARK CREEK SITE. 
LARGE BETULA LENTA AND AESCULUS 
OCTANDRA PRIMARY TREES SURROUNDING 
PLANT. HERBACEOUS ASSOCIATES INCLUDE 
MONARDA DIDYMA, STREPTOPUS ROSEUS AREA WITHIN TIMBER BASE. UPCOMING TIMBER HA 

GARY KAUFFMAN, JULY 1995. (USFS SURVEY, 
DISKFILE). Amoroso 1996-09-26 2019-10-07 4116.18074 671971.0532 307 Plant Vascular Orchid Platanthera grandiflora Large Purple-fringed Orchid G5 S2

12404 12195 Adlumia fungosa 19 Climbing Fumito1991-09-11 1991-09-11 1991-05-22 Current A 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 15.43 2800 3200

GOLDEN RIDGE: FROM THE 
HEADWATERS OF 
TRIBUTARIES OF HORSE 
BRANCH EXTENDING NORTH

GOLDEN RIDGE: FROM THE HEADWATERS OF TRIBUTARIES OF HORSE 
BRANCH EXTENDING NORTHWEST TO TOP OF RIDGE. BRIGMAN HOLLOW 
TIMBER SALE [PISGAH NF, FRENCH BROAD RD COMPARTMENTS 20 & 21].

BETWEEN 145-220 STEMS IN BUD AND FLOWER AMONG SIX 
SUBPOPULATIONS ON 22 MAY, 17 JUNE, AND 11 SEPTEMBER 1991 WITH 
QUERCUS SPP., CARYA SP., LIRIODENDRON TULIPIFERA, CORNUS 
FLORIDA, SASSAFRAS ALBIDUM, ACER RUBRUM, ACER PENSYLVANICUM  

OAK-HICKORY FOREST; PLANTS IN SEEPS 
OR DRAINAGES SITE IS IN TIMBER BASE. REROUTING OF PROPOS MANAGEMENT AREA 3B. POP

D.TOLMAN, 22 MAY, 17 JUNE, 11 SEPTEMBER 1991 
(FIELD SURVEY, FORM). Oakley 1993-02-17 2019-10-07 4116.190938 671974.3841 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

12480 33121 Cambarus chaugaensis 9 Chauga Crayfis 2019-05-13 2019-05-13 2012-06-13 Current E 3-Medium SC  S2 S2 G2 G2 Aquatic Animal Crustacean

M: streams in Savannah 
drainage (endemic to 
northwest South Carolina and 
adjacent North Carolina and 18799 N N 15.12 -1 -1 SAV/Thompson River

SAV/Thompson River: This occurrence is located in Transylvania County and consists 
of the Thompson River and Gumbottom Creek in the vicinity of NC 281. Review source features for detailed information regarding this occurrence.     

NC WRC Aquatics Database. Annual maintenance update 
2012;  NC WRC Aquatics Database. Queried 05 June 2019. Hannon 2019-07-09 2019-10-07 43597.92516 658679.1135 19 Crustacean Crayfish Cambarus chaugaensis Chauga Crayfish G2 S2

12485 10834 Glyceria nubigena 7 Smoky Mounta 2011-09-01 2011-09-01 1982-06-06 Current B 2-High SR-L  S2 S2 G2G3 G2 WetlandPlant Vascular Plant M: high elevation seeps 15798 N Y 15.1 5300 -1 Stratton Bald Ridge

STRATTON BALD RIDGE; ON TRAIL TO STRATTON BALD (GADDY 1983). 
[NANTAHALA NF - CHEOAH RD COMPARTMENT 44.] Extending from Stratton Bald 
to Bob Bald and down ridges to southwest.

SCHAFALE FOUND CLUMPS SCATTERED ON STRATTON BALD [THIS EO] 
AND BETWEEN HAOE AND HANGOVER [EO 001], BUT NONE BETWEEN ON 
12 AUGUST 1991 (SCHAFALE 1991; DOCUMENTATION WITH EO 001). ABOUT
40 PLANTS ON TRAIL, NEAR STRATTON BALD OBSERVED ON 06 JUNE 1982 
(GADDY

Ed Schwartzman, NCNHP; Mike 
Schafale, NCNHP

BARE MUCKY SOIL IN SEEPAGE AREA ALONG 
TRAIL ON RIDGE DOMINATED BY Q.RUBRA 
VAR. BOREALIS. In seepy and moist areas along 
roads and trails around Bob Bald as well as edge of 
bald. In mature Northern Hardwood Forest between 
Bob Bald and Stratton Bald. WILDERNESS, SPECIAL-INTEREST AREA. Sub-populat  

Gaddy, L.L. 1983. An inventory of the endangered and 
threatened plants of the Nantahala & Pisgah National Forests. 
Report to USFS (unpublished);  NCNHP Staff, 1991 Field 
Survey;  Schwartzman, E. 2011. Field notes for site visits 
conducted during 2011.

Israel 2012-12-06 2019-10-07 10196.65568 657828.7502 294 Plant Vascular Grass Glyceria nubigena Smoky Mountain Mannagrass G2 S2

12786 30152 Carex purpurifera 21 Purple Sedge 2011-05-05 2011-05-05 2011-05-05 Current A 3-Medium SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 13.89 -1 -1 Tyre Knob

Tyre Knob: Scattered sites in Graham county, along the Graham-Swain county line, 
from Tyre Knob,  0.8 mi north.

Schwartzman observed multiple populations containing approx. 245-325 fruiting clumps
over a 12 acre area on 5/5/11 (Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Robinson 2014-02-11 2019-10-07 5733.980493 604908.5827 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

12848 32661 Cottus carolinae 9 Banded Sculpin 2010-10-05 2010-10-05 2009-10-06 Current E 3-Medium SC  S1 S1 G5 G5 Aquatic Animal Freshwater Fish
M: French Broad and Pigeon 
drainages 16453 N N 13.56 -1 -1 FRB/Pigeon River-Big Creek

FRB/Pigeon River-Big Creek: This occurrence is located in Haywood County, NC and 
consists of approximately 3km of Pigeon River and Big Creek from upstream of SR-
1332 to its confluence with Pigeon River near the TN-NC state line. Review source features for detailed information regarding this occurrence.     

Tracy, Bryn H. 2012. Personal collecting data 2005-2012.  
Provided to A. Leslie, February 2012. Amoroso 2013-10-18 2019-10-07 17555.5983 590603.684 22 Fish Fish Cottus carolinae Banded Sculpin G5 S1

12872 36047 Myotis lucifugus 63 Little Brown Ba 2011-07-16 2011-07-16 2000-08-07 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 13.4 -1 -1

FR 288W along or close to the 
Pigeon River

FR 288W along or close to the Pigeon River. Four sites: 1) Pigeon River Downstream 
site, located west of the river and just downstream of the Cold Springs Road. 2) Pigeon 
River Twelve Mile; 3) Pigeon River at Harmon Den; and 4) Pigeon River Upper. These

2011: 8 individuals total mist-netted at two sites on 16 July 2011:  5 adult females and
1 juvenile female by Andrew Pyle at Pigeon River/Twelve Mile site; two juvenile males 
by Gary Libby (NCWRC 2014). 2010: 3 individuals total mist-netted at two sites     

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-15 2019-10-07 4784.554521 583607.2391 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

12922 23794 Sedum glaucophyllum 15 Cliff Stonecrop 1992 1992 1992 Current E 3-Medium SR-P  S2 S2 G4 G4 Upland Plant Vascular Plant
PM: rock outcrops, mainly 
calcareous or mafic 21984 N N 13.09 -1 -1

BLACK MOUNTAIN/PARKER 
KNOB

BLACK MOUNTAIN/PARKER KNOB: ABOUT 4-5 AIR MILES NORTH OF 
TUCKASEGEE. ON ROCK OUTCROPS OF PARKER KNOB [NANTAHALA NF] 
(DELLINGER IN PITTILLO 1994).

PRESENCE ONLY; OBSERVED BY DELLINGER IN 1992 (DELLINGER IN 
PITTILLO 1994). Bob Dellinger, 1992 ROCK OUTCROP.   

Pittillo, J.D. 1994. Natural areas inventory of Jackson County, 
North Carolina. Conservation Trust for North Carolina, Raleigh; 
Jackson County Dept. of Planning and Development; and NC 
Natural Heritage Program, DPR, Raleigh, NC. Mason 2006-07-19 2019-10-07 3320.930761 570107.3462 254 Plant Vascular Flowering Plant Sedum glaucophyllum Cliff Stonecrop G4 S2

12930 36067 Myotis lucifugus 81 Little Brown Ba 2006-08-25 2006-08-25 2006-08-25 Current E 4-Low SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 13.04 -1 -1 Wallace Branch

Wallace Branch, along FR 7194. [Coordinates placed the point far to the west along Mint
Branch; point moved to described location - Wallace Branch, along FR 7194 (LeGrand 
2015)].

2006: 2 invidividuals (1 adult female, 1 juvenile female) mist-netted by O'Keefe et al. 
on August 25, 2006 (NCWRC 2014, O'Keefe 2012). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-08-01 2019-10-07 7175.235584 567831.8227 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

12946 23201 Solidago simulans 13 Granite Dome G1992-05-25 1992-05-25 1992-05-25 Current E 3-Medium SR-L  S2 S2 G2 G2 Upland Plant Vascular Plant

M: high and low elevation 
granitic domes south of the 
Asheville Basin 17664 N N 12.96 -1 -1 Macon County; Jones Knob

Macon County; Jones Knob (Kauffman 2006).  Species located near Jones Knob about 
6 miles northwest of Highlands; ridge between Whiterock Baranch and Sephens Creek, 
south of the Cullasaja Gorge. This is a sub EO of Principal EO 030. (Amoroso 2009) Presence data only (Dellinger 1992). Bob Dellinger

Species probably found in High Elevation Granitic 
Dome (Kauffman 2006).   

Contributed. 2006. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program;  
Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National Kauffman 2006-06-11 2019-10-07 3721.418921 564742.1014 259 Plant Vascular Flowering Plant Solidago simulans Granite Dome Goldenrod G2 S2

12987 20493 Oenothera perennis 15 Perennial Sundr 2002-06-06 2002-06-06 2002-06-06 Current B? 3-Medium SC-V  S2 S2 G5 G5 WetlandPlant Vascular Plant MPC: wet meadows and bogs 16125 N N 12.82 3035 3045 Miser Creek Wildlife Fields

Miser Creek Wildlife Fields - 3/4 mile west of Owens Cemetery, about 21/2 miles east 
of Owen's Gap, go east following road ,past Mill Branch about 11/2miles.  EO is in 
wildlife fields near Miser Creek.  Northwest population is 35 11.896 north, 082 56.651

2002 northwest population = 65 flowering stems.   2002 southeast population = 
"hundreds" of flowering stems  (D Danley). David Danley (USFS)

Wildlife field, anthropogenic. Flat, wet, open, with 
Dichanthelium dichotomum, Holcus lanatus, fescue, 
etc. not a registered area.  Future protection may be needed (B Manage food plot to favor rare pl  Sorrie 2004-12-08 2019-10-07 2819.391278 558257.7044 236 Plant Vascular Flowering Plant Oenothera perennis Perennial Sundrops G5 S1

13266 15865 Setophaga cerulea 41 Cerulean Warbl 2014-05-13 2014-05-13 1998 Current B 3-Medium SC  S2B S2B G4 G4 Upland Animal Bird

MC: mature hardwood forests; 
steep slopes and coves in 
mountains, natural levees in 
Coastal Plain [breeding 
evidence only] 17322 N N 11.57 3400 3800 Hazanet Knob area

FIVE SITES IN THE CHEOAH MOUNTAINS: ABOUT 0.55 AND 1.0 MILE WEST 
OF HAZANET KNOB, AT 3400 FEET; ABOUT 0.2 AND 0.5 MILE ESE OF THIS 
KNOB; AND IN VICINITY OF LOCUST LICKLOG GAP. Also about 0.18 mile NE of 
Hazanet Knob -- WRC record "Haz9"

2014: Kelly and Lawson noted an adult male on May 13-14, abou t0.2-mile NW of the 
knob summit 2013: They noted an adult male on May 14 at the above site. At Site 2, 
they noted a singing male of May 14. DOREEN MILLER NOTED SINGLE MALES 
AT EACH SITE, PLUS

Chris Kelly and Charles Lawson 
(WRC) - 2013-14; Doreen Miller 
(USFS) - 1998

MAINLY NORTH-FACING COVE HARDWOODS 
ON STEEP SLOPES   

Kelly, Chris. 2014. NC Natural Heritage Program Special Animal 
Survey Forms LeGrand 2014-11-07 2019-10-07 4116.147089 503972.9321 14 Bird Migratory bird Setophaga cerulea Cerulean Warbler G4 S2B

13384 27931 Viola appalachiensis 16 Appalachian Vio2003-07-24 2003-07-24 2003-07-24 Current B? 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 11.02 2600 3000

Nantahala National Forest: 
Appletree Branch

Nantahala National Forest: Appletree Branch. Along FSR-327 and Forest Trail 19, 
beginning at SR-1401 and extending northward (Rankin 2003).

Extensive population numbering hundreds of ramets observed by Ivey on 24 July 
2003. Most of the plants are below 2800 feet on the east- and north-facing slopes 
(Rankin 2003). Mike Ivey, contract botanist

High diversity rich cove surrounding small mountain 
stream (Rankin 2003).  Unit surveyed for Biscuit timber s

U.S. Forest Service. 2003. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2003. Mason 2009-09-22 2019-10-07 3616.723581 479967.5165 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

13573 18298 Carex hitchcockiana 1 Hitchcock's Sed2014-05-24 2014-05-24 1992-05-28 Current B 3-Medium SC-V  S1 S1 G5 G5 Upland Plant Vascular Plant
M: moist to dryish forests 
over calcareous or mafic rocks 17332 N N 10.2 2900 3000

BROWN MOUNTAIN/HENCH 
KNOB

Includes NCVS Plot #022-03-0388, near 35.30633897 N, -83.05322643 W, about 930 m 
southwest of the intersection between SR-1746 (Sugar Creek Rd.) and Plowshare Rd. 
Directions derived from coordinates. Also includes 5 locations mapped by Schwartzman 
in 201

Schwartzman and Punsalan observed at least 8 separate patches consisting of 
approximately 10-25 flowering culms each (total of 100-150 culms estimated) on 
5/24/14 (Schwartzman 2014). ESTIMATE OF AT LEAST 100 CULMS WITH FEW 
BEARING FRUIT THIS LATE IN THE

April Punsalan (USFS); Ed 
Schwartzman (NHP)

SECOND GROWTH RICH COVE FOREST WITH 
A DIVERSITY OF HERBS INCLUDING 
TRIOSTEUM AURANTIACUM, HYDRASTIS 
CANADENSIS, DRYOPTERIS GOLDIANA, 
CAREX PLANTAGINEA AND DIPALZIUM 
PYCNOCARPON (KAUFFMAN and DELLINGER 
1996). NORTHWEST FACING COVE/RAVINE IN The population is threatened in 2014 by proposed thinning wMANAGEMENT AREA 2A

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2008. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599.
;  Schwartzman, E. 2014. Field notes for site visits conducted 
during 2014 Schwartzman 2014-06-03 2019-10-07 4836.771556 444367.4154 313 Plant Vascular Sedge Carex hitchcockiana Hitchcock's Sedge G5 S1

13887 21872 Porella wataugensis 8 A Liverwort 1994-06-17 1994-06-17 1994-06-17 Current E 2-High SR-L  S1 S1 G1G2Q G1 Upland Plant Liverwort M: on rocks in humid gorges 18990 N N 9.64 -1 2800
Nantahala National Forest, 
Santeetlah Creek.

Nantahala National Forest, Santeetlah Creek: Source point 1:On tributary north of 
Forest Road 81, 4.20 miles west of bridge; shaded boulder face by bluff, elev. 2800 ft. 
(Davison 1994); Source point 2: Tributary of Santeetlah Creek, north of FR 81, appro No data (Davison 1994). Very thin patches (Hicks 1994).

Marie L. Hicks, UT-Knoxville; Paul G. 
Davison, U. of North Alabama    

Davison, Paul G. 1994. Professor, University of North 
Alabama. Personal communication regarding PGD records of 
Porella wataugensis based on recent field surveys;  Hicks, M.L. 
and J.L. Amoroso. 1997. Bryophyte status survey for Porella 
wataugensis. North Schwartzman 2014-04-08 2019-10-07 3087.161051 419986.2413 108 Plant Non-vascular Liverwort Porella wataugensis A Liverwort G1G2Q S1

14044 13762 Viola appalachiensis 5 Appalachian Vio2011 2011 1998-08-27 Current B 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 9.16 3440 3480

NANTAHALA RIVER FOREST 
GAP BOG (Sub EO of EO 015)

NANTAHALA RIVER BOGS: ON BOTH SIDES OF FS 67 AND ADJOINING 
FOREST COMMUNITIES ALONG EDGE OF REGISTERED HERITAGE AREA. 
ABOUT 0.5 MILE SOUTH OF STANDING INDIAN CAMPGROUND ENTRANCE. 
[NANTAHALA NF, WAYAH RD, COMPARTMENT 136]. Also south of campground, 
on edg

Schwartzman observed 2 m2 near RV campground in 2011 (Schwartzman 2011). 
Schwartzman observed two sub-populations on 5/6/08 (06 May 2008) (Schwartzman 
2008). POPULATION SCATTERED OVER AT LEAST 0.5 ACRE; 70-150 CLUMPS
SEEN; NO FRUIT VISIBLE ON 27 AUGUST 1

Ed Schwartzman (NHP); Gary 
Kauffman

OCCURRING IN A SOUTHWEST-FACING 
SLOPE IN AN ACIDIC COVE FOREST/MESIC 
OAK-HICKORY FOREST ECOTONE. 
DOMINANT CANOPY SPECIES INCLUDE 
LIRIODENDRON TULIPIFERA, CARYA GLABRA, 
QUERCUS ALBA, TSUGA CANADENSIS, 
BETULA LENTA, FRAXINUS AMERICANA AND   

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008;  Schwartzman, E. 2010. An Inventory of the 
Natural Areas of Macon County, NC.  North Carolina Natural 
Heritage Program. Office of Conservation, Planning, and 
Community Affairs, Rale Schwartzman 2011-09-10 2019-10-07 3601.640767 398984.5492 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

14049 13715 Carex purpurifera 6 Purple Sedge 2013-04-29 2013-04-29 1995-05-12 Current B? 3-Medium SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 9.16 2300 2700 BEARPEN GAP

ABOUT 4.5 AIR MILES SOUTHEAST OF FONTANA VILLAGE AND 1.5 AIR MILES
NORTHEAST OF HIGH TOP. POPULATION OCCURS BOTH UPSLOPE AND 
DOWNSLOPE OF NC 28, HOWEVER VAST MAJORITY (> 95%) OF INDIVIDUALS
ARE PRESENT UPSLOPE. [NANTAHALA NATIONAL FOREST, CHEOAH RD, 
COMP

Punsalan and Danley observed Schwartzman observed 6 clumps, 65% in flower, 35% 
vegetative, in one new location covering 200sq ft on 29 April 2013. Entire population 
was not surveyed (Punsalan 2013).  20 clumps in similar area on 9/30/11 and 3/14/12.
Dis

April Punsalan, USFS; Dave Danley, 
USFS; Ed Schwartzman, NCNHP; 
Gary Kauffman, USFS

Transitional Rich Cove community and Montane Oak
Hickory (Punsalan 2013).  PRIMARILY 
RESTRICTED TO NORTHEAST FACING 
CONVEX SLOPES OF NARROW INTERVENING 
COVES IN HEADWATER SLOPES (30-40%) OF 
POSION COVE BRANCH. IN ECOTONAL 
COMMUNITY OF A RICH COVE FOREST  AREA WITHIN TIMBER BASE.

2013.  Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program. Robinson 2015-03-26 2019-10-07 3601.672129 398972.0911 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

14174 15936 Lonicera canadensis 6 American Fly-h 2013-09-17 2013-09-17 1991-10-21 Current C 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 8.68 4900 4900 Charley Bald/Buck Knob

Charley Bald/Buck Knob: At the headwater of tributary of Rough Butt Creek, above FR 
4665 [NANTAHALA NF, HIGHLANDS RD COMPARTMENT 102].   USFS 4665, 
individuals are growing 0.34 miles northeast of Buck Knob and 0.35 miles northwest of 
Rich Mountain Bald

Punsalan observed a total of 23 vegetative clumps (western area 3, eastern area 20 
clumps), entire population not surveyed (Punsalan 2013). ( BETWEEN 1-10 STEMS 
IN LEAF ON 21 OCTOBER 1991 WITH BETULA ALLEGHANIENSIS, ACER 
SPICATUM, RIBES SP., OXALIS MONT April Punsalan, USFS

BOULDERFIELD FOREST COMMUNITY, NEAR 
EDGE. Individuals were growing along and within the 
poorly defined first order stream and seepage area 
with Diphylleia cymosa, Chelone obliqua, Micranthes 
micranthdifolia, Houstonia serpyllifolia, and Vibrunum 
lantano SITE IS NOT IN TIMBER BASE. MANAGEMENT AREA 2C Indiv

2013.  Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program;  Dellinger, Bob. 1992. Inventory of Natural 
Areas and Rare Species of the Highlands Ranger District, 
Nantahala Na Robinson 2015-08-19 2019-10-07 3087.22829 377988.8713 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

14184 8260 Cardamine clematitis 11 Mountain Bitter 2013-09-17 2013-09-17 1991-10-21 Current B? 2-High SR-T  S2S3 S2 G3 G3 WetlandPlant Vascular Plant

M: high elevation seeps, 
shaded outcrops, and 
streambanks 19516 N N 8.68 4700 5000

Nantahala NF, Charley Bald (Sub 
EO of EO 040)

Nantahala National Forest. Three locations: 1)The eastern most location is on the north 
side of Charley Bald, boulderfield upstream from junction of FR 4665 and tributary of 
Rough Butt Creek [NANTAHALA NF, HIGHLANDS RD COMPARTMENT 102]. 2) on 
the north

April Punsalan observed 8 vegetative individuals, covering approximately .07 acres at 
site 2, and 15 vegetative individuals and seedlings observed in approximately 0.2 
acres at site 3 on 17 September 2013 (Punsalan 2015). Site 1 was not observed in 2 April Punsalan, USFS

Site 1 is in a north-facing boulderfield forest, Sites 2 
and 3 occur in a High Elevation Seep and headwater 
stream in northern hardwood cove Associated 
species include Betula alleghaniensis, Tsuga 
canadensis (dead), Fagus grandifolia, Maginolia Site 2 and 3 are adjacent to two thinning units that were proMANAGEMENT AREA 2C

2015. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the N.C. 
Natural Heritage Program;  Dellinger, Bob. 1992. Inventory of 
Natural Areas and Rare Species of the Highlands Ranger 
District, Nantahal Robinson 2015-01-28 2019-10-07 3087.268939 378002.1529 194 Plant Vascular Flowering Plant Cardamine clematitis Mountain Bittercress G3 S2

14225 28287 Pycnanthemum curvipes 5 Tennessee Mou2006-10-02 2006-10-02 2006-10-02 Current BC 3-Medium SR-T  S1 S1 G3 G3 Upland Plant Vascular Plant
M: dry rocky woodlands and 
rock outcrops 39819 N N 8.6 1920 2150 High Ridge

High Ridge: north of Hot Springs from US 25, turn left on Paint Rock/River Road. Park 
at Cane Island Recreational Area parking lot. Climb ridge access road (north) and stay 
on ridgeline up to High Ridge (Caldwell 2006). [Caldwell provided coordinates and

Caldwell found 15 vegetative individuals in a 25 square meter area 25 October 2006 
(Caldwell 2006). Kevin Caldwell, Equinox Environmental

Xeric Oak-Hickory Forest/woodland with Quercus 
montana, Q. coccinea, Q. velutina, Carya glabra, C. 
tomentosa, Robinia hispida, Rubus argutus, Rhus 
glabra, Ulmus alata, and Tephrosia virginiana.  
Invasive Exotic species Lespedeza cuneata (mild),   

Contributed. 2006. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program. Franklin 2010-02-16 2019-10-07 3848.259103 374465.2413 247 Plant Vascular Flowering Plant Pycnanthemum curvipes Stone Mountain-mint G3 S1

14317 13467 Diarrhena americana 1 Eastern Beakgr 2014-05-24 2014-05-24 1995-08-06 Current C 3-Medium E  S1 S1 G4G5 G4 Upland Plant Vascular Plant M: rich cove forest 20528 N N 8.26 3400 -1 Brown Mountain/Hench Knob

BROWN MOUNTAIN/HENCH KNOB: ABOUT 1 MILE NORTHEAST OF THE END 
OF FOREST SERVICE ROAD 1747 OFF OF STATE ROAD 1747, JOHNS CREEK 
[NANTAHALA NF, HIGHLANDS RD] AND ALSO APPX 900' NE OF HENCH KNOB 
ALONG OLD LOGGING ROAD.

Schwartzman observed 10-15 culms in vegetative condition on 5/24/14 (Schwartzman 
2014). ABOUT 25 CLUMPS SEEN, IN FLOWER OR FRUIT ON 29 JULY 
(KAUFFMAN, LANCE, AND SCHAFALE 1999). 10-15 CLUMPS WITH 10-20 
STEMS PER CLUMP IN FRUIT ON 6 AUGUST IN A 25 BY 5 ME Ed Schwartzman (NHP)

RICH COVE FOREST PROBABLY OVER MAFIC 
ROCK (HORNEBLENDE GNEISS?). YOUNG 
CANOPY INCLUDES LIRIODENDRON 
TULIPIFERA, ACER SACCHARUM, QUERCUS 
RUBRA; SUBCANOPY INCLUDES AESCULUS 
FLAVA; VINES AND SHRUBS INCLUDE LINDERA 
BENZOIN, VITIS SP., ARISTOLOCHIA and Population is threatened by proposed thinning with herbicide MANAGEMENT AREA 2A.

NCNHP Staff, 1999 Field Survey;  Schwartzman, E. 2014. 
Field notes for site visits conducted during 2014. Schwartzman 2014-06-03 2019-10-07 2652.0494 359628.5865 291 Plant Vascular Grass Diarrhena americana Eastern Beakgrass G4? S1

14360 1978 Carex purpurifera 4 Purple Sedge 1994-05-18 1994-09 1994-05-18 Current B 3-Medium SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 8.2 2100 2450

Farley Branch (Yellow Creek 
Mountains)

ABOUT 5.0 AIR KILOMETERS WEST OF FONTANA VILLAGE AND 14.0 AIR 
KILOMETERS NORTHWEST OF ROBBINSVILLE. MAJORITY OF OCCURRENCE 
IS WITHIN 100 METERS EAST OF LARGE DRIPPING ROCK OUTCROP ON 
MIDSLOPE OF YELLOW MOUNTAIN [NANTAHALA NATIONAL FOREST, 
CHEOAH RD, COMP

AN ESTIMATE OF 100 CLUMPS WITH PERIGYNIA ON 18 MAY 1994. PLANTS 
STILL HIGHLY VISIBLE IN LATE SEPTEMBER GIVEN LARGE GLAUCOUS 
LEAVES AND DEEP RED CULM BRACTS (KAUFFMAN 1994).  

ROCKY NORTH- TO NORTHWEST-FACING 
SLOPE (50-70%) SUPPORTING A HIGH 
QUALITY ECOTONAL COMMUNITY OF A RICH 
COVE FOREST AND A MONTANE OAK-
HICKORY FOREST DOMINATED BY QUERCUS 
MONTANA, TILIA AMERICANA, BETULA 
LENTA, CARYA OVALIS AND QUERCUS RUBRA AREA WITHIN TIMBER BASE. COMMUNITY SURROU  

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.
;  USFS. 1994. Field survey forms and related documents 
contributed to the North Carolina Natural Heritage Program by 
U.S. Forest Service staff. Asheville, NC. Schwartzman 2013-01-09 2019-10-07 2572.626321 356985.9758 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

14366 1307 Silene ovata 18 Mountain Catch2009-07-23 2009-07-23 1979-Pre Current D 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 8.2 3800 3900

"GAP ABOVE SHOOKVILLE, 
COWEE RIDGE, MACON-
JACKSON LINE" ; South face of 
Little Hogback Mountain

On the lower south-facing slopes of Little Hogback Mountain, 125 m north of Little Buck 
Creek. Also historically at "GAP ABOVE SHOOKVILLE, COWEE RIDGE, MACON-
JACKSON LINE" (SARGENT). [BUCK GAP? COULD OCCUR IN NANTAHALA NF, 
HIGHLANDS RD COMPARTMENT 8 OR 2

1 plant observed on lower slopes of Little Hogback above Little Buck Creek by 
Schwartzman on 7/23/09 (Schwartzman 2010). Present; no date available (RALPH 
M. SARGENT, HIGHLANDS NATURALIST. FROM CORRESPONDENCE WITH 
RICHARD BRUCE (Highlands Biological Stat

Ed Schwartzman (NHP); Ralph M. 
Sargent, Naturalist, HBS; Richard 
Bruce, Highlands Biological Station

Rich open Chestnut Oak Forest. The canopy is 
dominated by Quercus montana and other 
hardwoods like Fagus grandifolia and Acer 
saccharum. The understory is open and a well-
developed herb layer is present. Common species 
include Symphyotrichum cordifolium, Both sub-populations (extant and historical) are unprotected 

Schwartzman, E. 2009. Field notes for site visits conducted 
during 2009. Schwartzman 2010-11-05 2019-10-07 2572.656017 356995.681 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

14388 7187 Silene ovata 43 Mountain Catch2009-06-02 2009-06-02 2000-09-17 Current B? 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 8.2 3800 4340

SAVANNAH RIDGE WASH 
BRANCH

ON THE SOUTHEAST SIDE OF SAVANNAH RIDGE IN COVE AND AT THE HEAD
OF WASH BRANCH. Also on south-face of west-trending spur ridge 1/2 mile NW of 
Kirby Knob (Schwartzman 2010).

25 STEMS IN LEAF AND FLOWER COUNTED ON 17 SEPTEMBER (IVEY 
2000). 20 stems on west side of ridge observed by Schwartzman on 6/2/09 
(Schwartzman 2010). Ed Schwartzman (NHP); Mike Ivey

IN RICH COVE FOREST INFLUENCED BY 
MAFIC ROCK, WITH MODERATE TO STEEP 
SLOPE AND GENERALLY SOUTH-FACING. 
HERB LAYER IS RICH AND DIVERSE 
INCLUDING TRIOSTEUM AURANTIACUM AND 
CYPRIPEDIUM PUBESCENS. CANOPY AND 
SUBCANOPY INCLUDE LRIODENDRON TRACT IS BEING DONATED FOR A CONSERVATION  

Schwartzman, E. 2009. Field notes for site visits conducted 
during 2009. Schwartzman 2010-11-05 2019-10-07 2572.614174 356989.3503 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

14391 27901 Carex purpurifera 15 Purple Sedge 2008-08-18 2008-08-18 2008-08-18 Current D 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 8.2 -1 -1

Nantahala National Forest: Bearpen 
Branch of Tellico River

Bearpen Branch of Tellico River. Approximately 17 km north of Murphy, NC. On west-
facing slope at west end of Chestnut Mountain, at about 3600 feet elevation and on west
facing slope of Rocky Knob (Rankin 2008).

Small population of four ramets in bed of abandoned skid road on Chestnut Mountain. 
Present on west-facing slope of Rocky Knob. Both populations observed by Rankin on
18 August 2008. More populations possible throughout watershed (Rankin 2008). W.T. "Duke" Rankin

Oak-hickory forst community, west-facing aspect 
(Rankin 2008).  Area surveyed for potential trail c

U.S. Forest Service. 2008. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel in 2008.

Israel 2012-12-06 2019-10-07 2572.587552 356982.8817 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

14396 13967 Silene ovata 25 Mountain Catch2014-05-24 2014-05-24 1992-07-04 Current D 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 8.2 3500 3500 Brown Mountain/Hench Knob

BROWN MOUNTAIN/HENCH KNOB: ABOUT 4.0 AIR MILES NORTHEAST OF 
TUCKASEGEE. NEAR TOP OF A KNOB ABOUT 0.6 MILE NORTH-NORTHEAST 
OF SUMMIT OF HENCH KNOB [NANTAHALA NF, HIGHLANDS RD 
COMPARTMENT 92] AND ALSO IN A COVE APPX 680' NE OF HENCH KNOB 

Schwartzman and Punsalan observed 6 plants in vegetative condition on 5/24/14 
(Schwartzman 2014). ONE IMMATURE PLANT ON 4 JULY 1992 IN MONTANE 
OAK-HICKORY FOREST (DELLINGER 1992).

April Punsalan (USFS); Ed 
Schwartzman (NHP)

VERY RICH OAK FOREST NEAR CREST WITH 
VERY SLIGHT SLOPE. NORTHERN ASPECT Stand is proposed for thinning with herbicide as part of Can MANAGEMENT AREA 2A

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest;  Schwartzman, E. 2014. Field notes for site visits 
conducted during 2014. Schwartzman 2014-06-03 2019-10-07 2572.635943 356979.5605 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

14433 36138 Perimyotis subflavus 51 Tricolored Bat 2008-07-17 2008-07-17 2008-07-17 Current E 3-Medium SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 8.11 -1 -1 Halls Knob

FR 85A, east of Halls Knob. [The coordinates are way off and are southwest of this 
mountain. A line was drawn along this road east of the mountain to represent the 
location (LeGrand 2015)].

2008: 2 individuals (1 adult male and 1 juvenile female) mist-netted on July 17, 2008 
(NCWRC 2014). Joy O'Keefe, Scott Bosworth    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-04 2019-10-07 4531.352794 353462.1504 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

14640 21874 Porella wataugensis 9 A Liverwort 1994-06-12 1994-06-12 1990 Current E 3-Medium SR-L  S1 S1 G1G2Q G1 Upland Plant Liverwort M: on rocks in humid gorges 18990 N N 7.71 3040 3200 North Fork of Catawba River.

North Fork of Catawba River: On tributary of North Fork of Catawba River, 0.6 miles 
south of intersection of Hwy 211 with NC-183, west side of road, 40-100 yards above 
confluence with N. Fork, along Pisgah National Forest boundary, elev. 3040-3200 ft. (D

On one of the rock underledges, plant with androecia with thin strands sparsely 
covering ca. 1 sq. meter; no data given for others (Davison 1994). Very thin 
depauperate pateches on underside of a rockhouse; covering about 1 square meter on
overhanging bo

Marie L. Hicks, UT-Knoxville; Paul G. 
Davison, U. North Alabama    

Davison, Paul G. 1994. Professor, University of North 
Alabama. Personal communication regarding PGD records of 
Porella wataugensis based on recent field surveys;  Hicks, M.L. 
and J.L. Amoroso. 1997. Bryophyte status survey for Porella 
wataugensis. North Mason 2005-07-29 2019-10-07 2058.071429 335979.3409 108 Plant Non-vascular Liverwort Porella wataugensis A Liverwort G1G2Q S1

14641 22999 Silene ovata 47 Mountain Catch1999-08-31 1999-08-31 1999-08-31 Current B 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3630 3630 Pisgah NF, Long Arm Ridge

LONG ARM RIDGE: ALONG THE CREST OF LONG ARM RIDGE, ABOUT 1/4 
WEST OF DICKS GAP, 100 METERS EAST OF FOREST SERVICE ROAD # 287, 
2 MILE SOUTHWEST OF THE JUNCTION OF SUTTON ROAD (3537), 
COMPARTMENT 467 OF THE APPALACHIAN RANGER DISTRICT, PISGAH 

35 FLOWERING CLUMPS COUNTED BY DANLEY WITHIN 50 METERS BY 20 
METERS AREA ON 31 AUGUST 1999 (DANLEY 1999). David Danley, USFS, 1999

RIDGE CREAST, MONTANE OAK-HICKORY 
FOREST, DOMINANT TREES: RED OAK, 
AMERICAN ASH, HICKORY SP. AND BLACK 
LOCUST, RICH HERBACEOUS LAYER (DANLEY  No threats noted (Danley 1999).

Danley, David. Biologist, USFS. Field Survey Forms 
contributed for Pisgah National Forest, 1999. [Note: some of 
the data contained in these submissions is from 1998]. Mason 2006-04-10 2019-10-07 2058.09834 335988.136 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

14685 17857 Hexalectris spicata 31 Crested Coralro1992-08-21 1992-08-21 1992-08-21 Current D 3-Medium SR-P  S2 S2 G5 G5 Upland Plant Vascular Plant
PMC: dry or mesic woods on 
basic soils 21674 N N 7.71 2000 2000

BURRELL COVE/LAKE 
CHATUGE

BURRELL COVE: AT NORTHERNMOST TIP OF PENINSULA OF CHATUGE 
LAKE. ABOUT 0.7 AIR MILE NORTHWEST OF BURRELL COVE; SOUTH-
SOUTHWEST OF PENLAND ISLAND. ONE HUNDRED FEET UPSLOPE FROM 
OLD LOGGING ROAD AROUND PERIMETER OF PENINSULA [NANTAHALA NF, 

THREE STEMS IN FLOWER ON 21 AUGUST 1992 WITH QUERCUS ALBA, Q. 
FALCATA, CORNUS FLORIDA, CARYA TOMENTOSA, DESMODIUM 
NUDIFLORUM, ARISAEMA TRIPHYLLUM, SANICULA SP., ADIANTUM 
PEDATUM, SANGUINARIA CANADENSIS, PODOPHYLLUM PELTATUM  

GENTLY SLOPING PENINSULA RIDGE 
DOMINATED BY QUERCUS ALBA. SHADY. 
NORTHEAST ASPECT. SITE IS IN TIMBER BASE. MANAGEMENT AREA 2A. PRO

G. KAUFFMAN, 21 AUGUST 1992, FIELD SURVEY 
(FORM). Oakley 1993-02-23 2019-10-07 2058.091763 335985.9854 304 Plant Vascular Orchid Hexalectris spicata Crested Coralroot G5 S2

14708 14020 Trillium simile 32 Sweet White T 1996-06-05 1996-06-05 1996-06-05 Current C 3-Medium T  S2 S2 G3 G3 Upland Plant Vascular Plant MP: rich coves 19583 N N 7.71 2520 -1 MILL CREEK

SITE LOCATED ALONG STATE ROAD 1313 A HALF MILE NORTH OF THE 
JUNCTION OF SR ROADS 1313 AND 212. POPULATION IS WITHIN 10 METERS 
OF THE ROAD. [PISGAH NATIONAL FOREST, FRENCH BROAD RANGER 

ESTIMATED 50 PLANTS SCATTERED ALONG BOTH SIDES OF THE ROAD 
OVER 1/10 OF AN MILE. PLANTS IN FLOWER (DANLEY 1996).  

EARLY SUCCESSIONAL IN RICH COVE 
FOREST. ROADSIDE POPULATION VERY SUSCEPTIBLE TO DI NONE HERB.PERS, D.M. DANLEY 5626, 5 JUNE 1996. Amoroso 1997-12-12 2019-10-07 2058.139023 336001.4176 283 Plant Vascular Flowering Plant Trillium simile Sweet White Trillium G3 S2

14722 13328 Silene ovata 23 Mountain Catch1992 1992 1992 Current A 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 4500 4500 Black Mountain/Parker Knob

BLACK MOUNTAIN/PARKER KNOB: ABOUT 4-5 AIR MILES NORTH OF 
TUCKASEGEE. ON EAST SIDE OF SMALL GAP ABOUT 0.45 AIR MILE 
SOUTHWEST OF SUMMIT OF PINEY RIDGE KNOB [NANTAHALA NF, 

BETWEEN 100-500 STEMS IN FLOWER ON MID-UPPER SE/SW-FACING 
SLOPES IN RICH COVE AND MONTANE OAK-HICKORY FOREST 
(DELLINGER 1992).  

RICH COVE AND OAK FORESTS ON 
MODERATE TO STEEP SLOPE SITE IS IN TIMBER BASE. MANAGEMENT AREA 1B.

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley  2019-10-07 2058.103374 335989.7668 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

14730 15134 Thaspium pinnatifidum 6 Mountain Thasp1982 1977-08 1977-08 Current F 3-Medium T  S1 S1 G2G3 G2 Upland Plant Vascular Plant M: calcareous slopes 16497 N N 7.71 -1 -1 Hot Springs Window Macrosite

IN THE CENTER OF HUFF ISLAND, A LARGE ISLAND IN THE FRENCH BROAD 
RIVER JUST SOUTH OF THE TENN-NC BORDER. [PISGAH NF, FRENCH 
BROAD RD COMPARTMENT 33.]

SMALL POPULATION. SATHER COULD NOT VERIFY IN 1981, 1982 (MS 
THESIS, UNC-CH).  NO INFORMATION.   

J.H.HORTON AND D.E.WICKLAND. A BOTANICAL 
EVALUATION OF THE FRENCH BROAD RIVER...   2019-10-07 2058.071429 335979.3409 274 Plant Vascular Flowering Plant Thaspium pinnatifidum Mountain Thaspium G2G3 S1

14768 22145 Carex cherokeensis 5 Cherokee Sedg 2002 2002 2002 Current E 3-Medium E  S1 S1 G4G5 G4 Upland Plant Vascular Plant MP: floodplains 20056 N N 7.71 1400 -1 Pisgah NF,  Polecat Hollow.

Pisgah National Forest,  Polecat Hollow: "About 6 miles northwest of Hot Springs, 
alonge Polecat Road (FR 468), 1/4 mile north of French Broad River, compartment 432 
of the Appalachian Road, on south side of FR 468 about 1/2 road miles from River "One clump? Flowering with fruit" (Danley 2002). David M. Danley, USFS Radside in Oak-Pine forest (Danley 2002). Road maintenance may be a threat to the population (Danle 

Contributed. Personal communications contributed to the NC 
NHP by persons or organizations outside the program. Mason 2005-09-07 2019-10-07 2058.139023 336001.4176 312 Plant Vascular Sedge Carex cherokeensis Cherokee Sedge G4G5 S1

14820 12085 Filipendula rubra 9 Queen-of-the-p 1990-06-08 1990-06-08 1989-03-12 Current E 3-Medium E  S1 S1 G4G5 G4 WetlandPlant Vascular Plant M: bogs, wet meadows 18467 N N 7.71 3320 3360 FIRESCALD RIDGE BOG

FIRESCALD RIDGE BOG: THIS SITE LIES ALONG THE NANTAHALA RIVER 
BETWEEN WHITE OAK BOTTOMS AND RAINBOW SPRINGS; ABOUT 1.5 
MILES BY TRAIL DOWNSTREAM FROM WHITEOAK BOTTOMS. NO INFORMATION GIVEN (SMITH 1990).  SOUTHERN APPALACHIAN BOG   

Smith, A.B. 1993. A Survey of Mountain Wetland 
Communities. Report to NC Natural Heritage Program, Division 
of Parks and Recreation, Raleigh, NC. Smith 1993-05-13 2019-10-07 2058.080534 335982.3106 216 Plant Vascular Flowering Plant Filipendula rubra Queen-of-the-Prairie G4G5 S1

14843 5134 Lonicera canadensis 7 American Fly-h 1992-09-10 1992-09-10 1992-06-26 Current D 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 7.71 4600 4600 Rich Mountain/Sugar Creek

RICH MOUNTAIN WEST: NORTHWEST-FACING SLOPE ON WEST SIDE OF 
RICH MOUNTAIN, ABOUT 0.2 MILE NORTH OF RICH MOUNTAIN BRANCH 
[NANTAHALA NF, HIGHLANDS RD COMPARTMENT 92].

FOUR STEMS (SEEN IN FRUIT IN JUNE) ON 26 JUNE & 10 SEPTEMBER 1992 
WITH BETULA ALLEGHANIENSIS AND ACER SPICATUM IN BOULDERFIELD 
FOREST (DELLINGER 1992).  BOULDERFIELD FOREST. NOT IN TIMBER BASE MANAGEMENT AREA 2C

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley  2019-10-07 2058.139023 336001.4176 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

14862 6079 Buckleya distichophylla 9 Piratebush 1993-06-01 1993-06-01 1993-05-30 Current C 3-Medium T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: bluffs, dry slopes, forests 
on lower slopes 16404 N N 7.71 2600 2800 Nolichucky River Gorge

NOLICHUCKY RIVER GORGE: ABOUT 0.5 MILE EAST OF CANE BOTTOM 
ALONG CONTINUATION OF FOREST SERVICE ROAD 123 [PISGAH NF, 
TOECANE RD COMPARTMENT 66] (DANLEY AND SCARROW 1993). ABOVE AND
ON THE EAST SIDE OF AN UNNAMED TRIBUTARY OF NOLICHUCKY RIVER, 
ABOUT 1.5 M

87 INDIVIDUALS IN LEAF WERE COUNTED ON JUNE 1, 1993 IN AN AREA OF 
10-100 SQM. ALL INDIVIDUALS WERE ALONG THE ROADBANK, NONE WERE 
SEEN IN SURROUNDING FOREST (DANLEY AND SCARROW 1993). FAIRLY 
ABUNDANT (WOOD 1993).  

CHESTNUT OAK FOREST; ASSOCIATED 
SPECIES INCLUDE QUERCUS MONTANA, 
OXYDENDRUM ARBOREUM, ACER RUBRUM, 
HAMAMELIS VIRGINIANA, RHODODENDRON 
MAXIMUM, KALMIA LATIFOLIA, AND GALAX 
URCEOLATA. ALL PLANTS WERE ON EARLY 
SUCCESSIONAL ROAD BANK (DANLEY AND SITE IS WITHIN BOUNDARIES OF SUNSHINE TIMBE MANAGEMENT AREA 5; VIGO

DAVID DANLEY AND COLEEN SCARROW, 1 JUNE 1993 
(FIELD SURVEY, FORM). SPARREL WOOD, 1993, PERS. 
COMM. TO NHP. Kelly 1993-06-23 2019-10-07 2058.109304 335991.7118 324 Plant Vascular Shrub Buckleya distichophylla Piratebush G3 S2

14867 7009 Hexastylis rhombiformis 7 French Broad H1986 1986 1986 Current C 3-Medium SR-L  S3 S3 G3 G3 Upland Plant Vascular Plant MP: cove forests 21745 N N 7.71 2600 -1

ON WEST SIDE OF NORTH 
FORK OF FRENCH BROAD 
RIVER ON NORTH SIDE OF 

ON WEST SIDE OF NORTH FORK OF FRENCH BROAD RIVER ON NORTH 
SIDE OF LAMANCE CREEK WHERE IT FLOWS INTO FRENCH BROAD RIVER. 
THIS POPULATION IS 4/5 MILE SOUTH OF EO #006. [PISGAH NF, PISGAH RD 

51-100 INDIVIDUALS WERE COUNTED BY GADDY, 1986. ASSOCIATED WITH 
ERICACEOUS SHRUBS, GOODYERA REPENS, & OTHER ACID-SITE 
SPECIES.  

WHITE PINE-KALMIA-RHODODENDRON 
BLUFFS   

L.L.GADDY, 1986, FIELD SURVEY (SPECIMENS 
COLLECTED & DEPOSITED AT HERB.CLEMS).   2019-10-07 2058.091763 335985.9854 226 Plant Vascular Flowering Plant Hexastylis rhombiformis French Broad Heartleaf G2 S2

14890 17236 Oenothera perennis 9 Perennial Sundr 2000-07 2000-07 1994-06-15 Current A? 3-Medium SC-V  S2 S2 G5 G5 WetlandPlant Vascular Plant MPC: wet meadows and bogs 16125 N N 7.71 3200 -1 DICKS CREEK

DICKS CREEK, ON NORTH SIDE OF SR 1401 (JUNALUSKA CREEK ROAD), 2 
MILES WEST OF INTERSECTION OF FSR 308 AND SR 1401 [NANTAHALA, 
WAYAH RD BOUNDARY OF COMPARTMENTS 51 & 52] (KAUFFMAN 1994).

Still present, no count (Kauffman 2000). ABOUT 100-200 PLANTS OVER 100 
SQUARE METERS, IN FLOWER ON 15 JUNE 1994 (KAUFFMAN 1994).  

SEEPY GRAMINOID-FORB ROADSIDE EDGE. 
SEEP MAY HAVE BEEN CREATED WITH 
CONSTRUCTION OF COUNTY ROAD. 
WETLAND WITH RUNNING WATER, OPEN, 
LOWER SLOPE, WITH EXTREMELY DENSE 
RHODODENDRON MAXIMUM THICKET 
UPSLOPE. ALSO WITH ALETRIS FARINOSA, STAKES WERE PLACED AROUND PLANTS BY NCDOTAREA MOWED BETWEEN 15 HERB.PERS, G.KAUFFMAN S.N., 15 JUNE 1994. Russo 1995-04-12 2019-10-07 2058.09834 335988.136 236 Plant Vascular Flowering Plant Oenothera perennis Perennial Sundrops G5 S1

14895 21119 Huperzia porophila 20 Rock Fir-clubm 1995 1995 1995 Current E 3-Medium SR-P  S2 S2 G4 G4 WetlandPlant Vascular Plant M: in spray zone of waterfalls 16317 N N 7.71 -1 -1

Nantahala National Forest, 
Escarpment Gorges Macrosite: 
Cane Creek

Nantahala National Forest, Escarpment Gorges Macrosite: Cane Creek.  Cane Creek 
Grotto.  "Travel south of Highlands on Horse Cove Road to Whitesides Cove Road.  
Follow Whitesides Cove Road 0.4 miles and turn south on FS 2052.  The grotto site is Presence only noted (Zartman 1995).

Charles Zartman and Dan Pittillo, 
WCU and HBS  EO is not within a Dedicated or Registered Heritage Area (V"Present management procedure

Zartman, C., and D. Pittillo. 1995. An Inventory of Spray Cliff 
Plant Communities in the Chattooga Basin. 86 pp. Vazquez 2005-03-21 2019-10-07 2058.057727 335974.8545 164 Plant Vascular Clubmoss Huperzia porophila Rock Fir Clubmoss G4 S2

14922 16076 Adlumia fungosa 17 Climbing Fumito1994-08-28 1994-08-28 1931-06-23 Current AB 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 7.71 3200 3400
Dogwood Flats, Twelve Mile Strip 
Road

DOGWOOD FLATS, TWELVE MILE STRIP ROAD: ABOUT 0.2 AIR MILE NORTH 
OF DOGWOOD FLATS, ON EAST SIDE OF ROAD. ALSO ALONG EAST SIDE 
OF FSR 288, ABOUT 0.1 - 0.3 MILE WEST OF DOGWOOD FLATS CREEK. 
[PISGAH NF, FRENCH BROAD RD COMPARTMENT 68]. ALSO, 
"CATALOOCHEE" (B

THREE STEMS IN FLOWER ON 4 SEPTEMBER 1991 WITH BETULA 
ALLEGHANIENSIS, LIRIODENRON TULIPIFERA, TSUGA CANADENSIS, TILIA 
AMERICANA, LYGODIUM PALMATUM, HEUCHERA AMERICANA, LICHENS, 
MOSSES (TOLMAN 1991). HARRY LEGRAND OBSERVED MANY STEMS 
(PERHAPS 25+) SPRAWLI  

MOIST COVE FOREST WITH BOULDERFIELD 
REMNANTS LEFT FROM 20 YEARS OF ROCK 
EXTRACTION FOR COMMERCIAL PURPOSE; 
HIGHLY DISTURBED. SITE IS IN TIMBER BASE. FURTHER EXTRACTION OMANAGEMENT AREA 1B. RECNCNHP Staff, 1994 Field Survey Mason 2014-08-04 2019-10-07 2058.10438 335990.1048 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

Copy of NHEO_2019_MatrixInterface_minusOG_USFS_SCC
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15051 13311 Silene ovata 39 Mountain Catch2008-06-11 2008-06-11 1983-08-16 Current C 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3700 -1

Albert Mountain/Pinnacle Mountain: 
LITTLE PINNACLE MOUNTAIN

WATERSHED 24 ON LITTLE PINNACLE MOUNTAIN RIDGE ON FR 751 ABOVE 
JUNCTION WITH FR 7278. MAP COORDINATE 665.6/509.0 (PITTILLO 1983) 
[NANTAHALA NF, ]

40 stems estimated by Schwartzman and Caldwell on 6/11/08 (Schwartzman 2013). 
A FEW PLANTS SEEN WITH LEAVES, FRUIT, AND FLOWERS ON 16 
AUGUST (PITTILLO 1983).

Ed Schwartzman (NHP); Kevin 
Caldwell

RICH WOODED SLOPE (Pittillo 1983). Rich oak-
hickory forest recently managed and with semi-open 
canopy (Schwartzman 2013).   

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008;  Schwartzman, E. 2010. An Inventory of the 
Natural Areas of Macon County, NC.  North Carolina Natural 
Heritage Program. Office of Conservation, Planning, and Schwartzman 2013-12-13 2019-10-07 2058.068654 335978.4303 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

15088 7076 Entodon compressus 2 Flattened Entod1973-05-12 1973-05-12 1972-10-15 Current E 3-Medium SR-P  S1 S1 G4 G4 Upland Plant Moss
MP: on moist calcareous 
rocks 19790 N N 7.71 -1 -1 BRYSON BRANCH FALLS.

BRYSON BRANCH FALLS: "LIMESTONE ROCKS, NEAR WATERFALL, DENSELY 
SHADED COVE, BRYSON BRANCH FALLS, 0.8 MILE SE OF CULLOWHEE GAP, 
COWEE MOUNTAINS" (ANDERSON 1972). [NANTAHALA NF, HIGHLANDS RD 
COMPARTMENT 56]

These are specimens in the Duke University Herbarium collected by Lewis Anderson 
on 12 May 1973 and 15 October 1972.  "DENSELY SHADED COVE" (ANDERSON 1972). REGISTERED & SPECIAL INTEREST AREA  

HERB.DUKE 22780, L.E.ANDERSON 21215, 15 OCTOBER 
1972; HERB.DUKE 22781, L.E.ANDERSON 21430, 12 MAY 
1973. Robinson 2013-06-24 2019-10-07 2058.103374 335989.7668 126 Plant Non-vascular Moss Entodon compressus Ftattened Entodon G4 S1

15128 21335 Thermopsis mollis 52 Appalachian Go2002-06-21 2002-06-21 2002-06-21 Current D 3-Medium SC-V  S2 S2 G3G4 G3 Upland Plant Vascular Plant
PM: dry ridges and open 
woodlands 18159 N N 7.71 1400 1600

Pisgah National Forest, Old Way 
Ridge: Timbered Branch

Pisgah National Forest, Old Way Ridge: Timbered Branch.  "0.1 mile Timbered Branch. 
Along Trail 213?  Trail in wrong map location?" (Danley 2002). 9 stems total, 2 stems in flower (Danley 2002).

David Danley, USFS; Gary 
Kauffman, USFS

"Chestnut Oak Forest.  [Associated species]: 
Chestnut - Scarlet Oaks, Tsuga canadensis, 
Dichanthelium dichotomum, Smilax glauca, Iris 
verna, Vaccinium pallidum" (Danley 2002). EO is not within a Dedicated or Registered Heritage Area (V 

Contributed. Personal communications contributed to the NC 
NHP by persons or organizations outside the program. Vazquez 2005-04-19 2019-10-07 2058.10438 335990.1048 276 Plant Vascular Flowering Plant Thermopsis mollis Appalachian Gloden-banner G3G4 S2

15162 20668 Adlumia fungosa 35 Climbing Fumito2010-06-13 2010-06-13 2004-07-23 Current A 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 7.71 1600 2100

Pisgah National Forest, Hot Springs 
Window Macrosite: Spring Creek 
Gorge (This is a sub EO of 036)

Pisgah National Forest, Hot Springs Window Macrosite: Spring Creek Gorge (This is a 
sub EO of 036). Go south for 4.4 miles on SR 209 from downtown Hot Springs. 
Occurrence is due east of this point, 250 meters east of Spring Creek. Opposite end of 
sharp s

Occupying less than 1% cover in a 1000 sq-meter plot, located by Shafale, 
Schwartzman, and Joyner on 13 June 2010 (Peet et al. 2013; unknown if population 
exists outside of plot boundaries).  Over 50 individuals, in leaf, flower, and fruit. 
"Aggressive

Ed Schwartzman; Josh Kelly, private; 
Melissa Joyner ; Mike Shafale

Associated species: Tsuga canadensis, Acer 
saccharum, Tilia heterophylla, Leucothoe 
fontanesiana, Panax quinquefolium, Asplenium 
rhizophyllum, Philadelphus hirsutus (Kelly 2004).   

Peet, R.K., T.R. Wentworth, M. P. Schafale, A.S. Weakley & 
M.T. Lee. 2013. Carolina Vegetation Survey database. Version 
3.0. North Carolina Botanical Garden. Chapel Hill, NC 27599. Feldman 2014-08-07 2019-10-07 2058.121183 335995.5922 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

15167 36155 Perimyotis subflavus 66 Tricolored Bat 2011-05-23 2011-05-23 2011-05-23 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 7.71 -1 -1 Bear Creek

Bear Creek at FR 62 (NCWRC 2014) [Directions say FS 72, but there is no FS/FR 72; 
the coordinates are mapped at FR 62; presumed typo (LeGrand 2015); O'Keefe (2012) 
coordinates place the site just to the south (Mason 2016)]. Location is mapped about 
0.24 2011: 1 adult male mist-netted on May 23, 2011 (NCWRC 2014). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-10-18 2019-10-07 2058.139023 336001.4176 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

15174 14503 Botrychium matricariifolium 5 Daisy-leaf Moon1997-06-17 1997-06-17 1997-06-17 Current A 3-Medium SR-P  S1 S1 G5 G5 Upland Plant Vascular Plant MP: cove forests 17934 N N 7.71 5320 5400 BIG STAMP

ALONG THE APPALACHIAN TRAIL (FS 1), ABOUT 200 METERS NORTHWEST 
OF BIG STAMP (NEAR BIG BALD), ALONG THE NORTH CAROLINA/ 
TENNESSEE BOUNDARY, [PISGAH NATIONAL FOREST, APPALACHIAN 

POPULATION SCATTERED IN ABOUT A 1 ACRE CAREX-GRASS OPEN 
AREA. ABOUT 30-35 INDIVIDUALS COUNTED, PLANTS DIFFICULT TO SEE 
UNDER GRASSES. (DANLEY 1997)  GRASSY BALD.  NO MANAGEMENT NEEDED HERB.PERS DANLEY 5960, 17 June 1997 Amoroso 1998-05-13 2019-10-07 2058.139023 336001.4176 173 Plant Vascular Fern Botrychium matricariifolium Daisy-leaf Moonwort G5 S1

15204 23433 Plagiomnium rostratum 1 Long-beaked Th2000-09-02 2000-09-02 2000-09-02 Current E 3-Medium SR-P  S1? S1 G5 G5 Upland Plant Moss M: wet rocks 38446 N N 7.71 -1 -1 Buncombe County; Asheville Area
Buncombe County; Asheville Area (Cox 2000).  Specimens were collected in the Lake 
Powhatan Recreation Park.

These are specimens in the Duke University Herbarium collected by Cymon Cox on 
02 September 2000. Cymon J. Cox No available information   

HERB.DUKE 20541, C.J. Cox 1019/00, 02 September 2000; 
HERB.DUKE 20542, C.J. Cox 1019/00, 02 September 2000; 
HERB.DUKE 20543, C.J. Cox 1019/00, 02 September 2000 Reardon 2006-06-15 2019-10-07 2058.121183 335995.5922 140 Plant Non-vascular Moss Plagiomnium rostratum Long-beaked Thread Moss G5 S1?

15213 13000 Frasera caroliniensis 12 Columbo 1992-08-21 1992-08-21 1992-08-21 Current B 3-Medium SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 7.71 1960 2050

BURRELL COVE/LAKE 
CHATUGE

BURRELL COVE/LAKE CHATUGE: MOSTLY NORTHWEST, BUT ALSO 
SCATTERED NORTH AND NORTHEAST, OF BURRELL COVE [NANTAHALA NF, 
TUSQUITEE RD COMPARTMENT 99].

BETWEEN 100-500 ROSETTES IN LEAF & DORMANT WITH FRUIT ON 21 
AUGUST 1992 WITH QUERCUS ALBA, Q. FALCATA, Q. VELUTINA, PINUS 
ECHINATA, DESMODIUM NUDIFLORUM, D. GLUTINOSUM, POLYSTICHUM 
ACROSTICHIODES, SMILAX GLAUCA, VACCINIUM PALLIDUM (KAUFFMAN  

MIXED OAK/PINE STAND. MAJORITY OF 
OCCURRENCE AT CONSTRICTION OF 
PENINSULA, DUE SOUTH OF PENLAND ISLAND 
AND ANOTHER TINY ISLAND NEAR THE SITE IS IN TIMBER BASE. MANAGEMENT AREA 2A. PRE

G.KAUFFMAN, 21 AUGUST 1992 (FIELD SURVEY, 
FORM). Oakley 1993-02-23 2019-10-07 2058.139023 336001.4176 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3

15218 19431 Lysimachia fraseri 26 Fraser's Looses1997-06-23 1997-06-23 1992-07-28 Current C 3-Medium E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 7.71 3200 -1

Escarpment Gorges Macrosite: 
Granite City (Sub EO of EO 049)

BLACKROCK MOUNTAIN/GRANITE CITY: NORTHEAST SLOPES OF GRANITE 
CITY. ABOUT 0.4 AIR MILE NORTH OF POINT WHERE MACON-JACKSON 
COUNTY LINE CROSSES SR 1107.

COUNTED 59 NONFLOWERING ADULTS AND 2 JUVENILES IN 5-10 SQUARE 
METERS. NO SEEDLING SIZED INDIVIDUALS SEEN. SATURATED SOIL IN 
1/4 TO 1/2 ACRE CANOPY GAP FROM RECENT WINDFALL. DEER 
HERBIVORY ON LARGE PLANTS MAY PREVENT FLOWERING. GREEN 
CATEPILLAR OBSERVED O  

SLIGHTLY CONCAVE MID SLOPE JUST SOUTH 
OF A DEEPER DRAW. FOUR LARGE 
WINDFALLEN TREES HAVE PRODUCED A 
LARGE CANOPY GAP. LYSIMACHIA FRASERI 
SEEN GROWING IN SATURATED ROOT HOLE 
CREATED BY ONE OF THE DOWNED TREES. 
SMALL ROCK OUTCROP WITH SEEPAGE   

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC;  
Dellinger, Bob. 199 Bates 1997-08-04 2019-10-07 2058.068654 335978.4303 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

15264 15497 Platanthera grandiflora 12 Large Purple-fri 1994-06-23 1994-06-23 1994-06-23 Current BC 3-Medium T  S2 S2 G5 G5 WetlandPlant Vascular Plant

M: bogs, seeps, grassy balds, 
high elevation moist forests 
and banks 16622 N N 7.71 3800 3960 Chunky Gal

CHUNKY GAL: ABOUT 0.8 KILOMETER SOUTH OF US 64 AND 1.5 KILOMETERS
EAST OF RILEY KNOB. SITE IS APPROXIMATELY 0.7 KILOMETER EAST OF 
RILEY KNOB REGISTERED NATURAL HERITAGE AREA [NANTAHALA NF, 
TUSQUITEE RD, COMPARTMENT 108].

11 INDIVIDUALS COUNTED SCATTERED ACROSS A 4-HECTARE AREA. IN 
LEAF ON 23 JUNE 1994. IDENTIFICATION BASED ON LARGE SIZE AND 
SHAPE OF LEAVES (KAUFFMAN & SMITH 1994).  

HIGH QUALITY RICH COVE/NORTHERN 
HARDWOOD FOREST DOMINATED BY ACER 
SACCHARUM, AESCULUS OCTANDRA, 
LIRIODENDRON TULIPIFERA, FRAXINUS 
AMERICANA, PRUNUS SEROTINA, BETULA 
LENTA AND TILIA AMERICANA. PORTION OF 
THE OCCURRENCE WITHIN A BOULDER-
STREWN PART OF THE AREA WITHIN TIMBER BASE (1994).  

GARY KAUFFMAN AND ALAN SMITH, 23 JUNE 1994 
(USFS SURVEY, DISKFILE). Kauffman 1995-05-17 2019-10-07 2058.139023 336001.4176 307 Plant Vascular Orchid Platanthera grandiflora Large Purple-fringed Orchid G5 S2

15289 15260 Frasera caroliniensis 9 Columbo 1994-05-22 1994-05-22 1992-04-10 Current A 3-Medium SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 7.71 2300 2600 Moore Knob

MOORE KNOB: ABOUT 5.75 AIR MILES EAST-NORTHEAST OF FRANKLIN. IN A
COVE SOUTHWEST OF MOORE KNOB AND ON SLOPES DUE WEST OF THE 
KNOB NEAR THE EAST SIDE OF NORTH PRONG ELLIJAY CREEK [NANTAHALA
NF, HIGHLANDS RD COMPARTMENT 58]. This is a sub EO of 029 (Amoros

AN ESTIMATED 500-1000 STEMS ON 10 APRIL 1992 (DELLINGER 1992). 
HARRY LEGRAND OBSERVED THE SPECIES, IN LEAF, ON MAY 22, 1994; NO 
COUNT MADE.  WESTERN ASPECT, GENTLE SLOPE. SHADY. SITE NOT IN TIMBER BASE MANAGEMENT AREA 4C

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest;  NCNHP Staff, 1994 Field Survey LeGrand 1994-05-25 2019-10-07 2058.139023 336001.4176 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3

15356 18653 Lysimachia fraseri 31 Fraser's Looses1994-10-20 1994-10-20 1994-10-20 Current C 3-Medium E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 7.71 3240 3280

Escarpment Gorges Macrosite: 
Brushy Mountain (Sub EO of EO 
049)

ABOUT 200 FEET UPSLOPE OF FS ROAD 4568 FOLLOWING THE FIRST DRAW
AFTER REACHING THE HIGHEST POINT ON ROAD. SITE IS ABOUT 500 FEET 
DOWNSLOPE OF THE RIDGELINE OF BRUSHY MOUNTAIN. [NANTAHALA NF, 
HIGHLANDS RD, COMPARTMENT 35].

TWO DISTINTLY SEPARATED SUBPOPULATIONS. FIFTY RAMETS WERE 
OBSERVED ON THE EDGE OF A 8 YEAR OLD CLEARCUT. ANOTHER SIXTY-
FIVE RAMETS WERE CLUSTERED 75 FEET UPSLOPE. BOTH SITES 
COVERED LESS THAN 0.25 ACRE. NO EVIDENCE OF ANY PREVIOUS 
FLOWERS OR FRUIT WERE E  

LOWER SITE WAS ADJACENT TO A 
SOUTHEAST FACING ROCKY EPHERMAL 
STREAM HEAD NEXT TO A CLEARCUT. A 
COMPLETELY CLOSED CANOPY OF A 
MONTANE OAK-HICKORY FOREST 
COMMUNITY ON A 40% SLOPE WAS PRESENT 
UPSLOPE OF THIS SUBPOPULATION AND  SOME OPENING OF THE CAN

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC. Amoroso 1996-04-16 2019-10-07 2058.091763 335985.9854 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

15361 12038 Lonicera canadensis 15 American Fly-h 1993-07 1993-07 1993-07 Current C 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 7.71 4150 -1 MCCLURE CREEK
MCCLURE CREEK: ALONG THE CREEK WEST OF LAKE LOGAN, ABOUT 0.25 
MILE DOWNSTREAM FROM USFS ROAD 97 [PISGAH NF, PISGAH RD 

1-10 INDIVIDUALS IN FRUIT WERE GROWING ON ALLUVIAL ROCKS 
(DANLEY 1993).  

RICH COVE HARDWOOD FOREST; IN A 
CLIMAX COMMUNITY (DANLEY 1993). SITE NOT IN TIMBER BASE. MANAGEMENT AREA 5.

DAVID DANLEY. JULY 1993 (FIELD SURVEY-
ENDANGERED AND RARE PLANTS FORM: LONICERA Martin 1994-04-04 2019-10-07 2058.068654 335978.4303 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

15388 36066 Myotis lucifugus 80 Little Brown Ba 2001-06-30 2001-06-30 2001-06-30 Current E 3-Medium SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 7.71 -1 -1

Upper Nantahala River near 
Whiteoak Bottoms

"Standing Indian" site, but coordinates mapped just west of the Nantahala River and just 
north of Whiteoak Bottoms.

2001: 15 individuals mist-netted by McClanahan et al. on June 30, 2001 (NCWRC 
2014). Rod McClanahan et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-21 2019-10-07 2058.139023 336001.4176 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

15417 8815 Rhododendron vaseyi 38 Pink-shell Azale1992-09-03 1992-09-03 1992-09-03 Current C 3-Medium SR-L  S3 S3 G3 G3 WetlandPlant Vascular Plant

M: high elevation oak forests, 
heath balds, spruce-fir forests, 
and rocky areas 21648 N N 7.71 4200 4200 Lanning Ridge

LANNING RIDGE: ABOUT 0.1 MILE SOUTHEAST OF HIGHEST POINT ON 
LANNING RIDGE [PISGAH NF, PISGAH RD COMPARTMENT 84].

ABOUT 40 BUNCHES OF SMALL STEMS, DORMANT AND WITH FRUIT ON 3 
SEPTEMBER 1992 IN MONTANE OAK FOREST (DANLEY AND PACE 1992).  RIDGE TOP AND BOULDERFIELD SITE NOT IN TIMBER BASE. PROPOSED LOGGING MANAGEMENT AREA 4C

D. DANLEY, 3 SEPTEMBER 1992 (FIELD SURVEY, 
FORM). Oakley 1993-02-16 2019-10-07 2058.09834 335988.136 329 Plant Vascular Shrub Rhododendron vaseyi Pink-shell Azalea G3 S3

15426 7522 Frasera caroliniensis 13 Columbo 1992-06-04 1992-06-04 1992-06-04 Current A 3-Medium SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 7.71 2200 2500

MINT BRANCH: JUST NORTH 
OF IMPOUNDMENT ON MINT 
BRANCH, ON SLOPES ON EAST 
SIDE OF

MINT BRANCH: JUST NORTH OF IMPOUNDMENT ON MINT BRANCH, ON 
SLOPES ON EAST SIDE OF BRANCH. ALSO ON SLOPE WEST OF 
HEADWATERS OF MINT BRANCH [NANTAHALA NF, WAYAH RD 
COMPARTMENT 91].

OVER 1000 ROSETTES (LESS THAN 10% FLOWERING) ON 4 JUNE 1992 
WITH DISPORUM LANUGINOSUM, DISPORUM MACULATUM, CAREX 
PLANTAGINEA, CIMICIFUGA RACEMOSA, CAREX PLATYPHYLLA, CAREX 
ABSCONDITA, VACCINIUM ARBOREUM, DESMODIUM NUDIFLORUM, 
POLYSTICHUM ACROSTICHOIDES,  

FLAT BENCH ALONG STREAM AND ALONG 
LOWER SLOPES OF DRAW. FILTERED TO 
SHADY DISTURBED COVE FOREST WITH 
LIRIODENDRON DOMINANT. SITE IS IN TIMBER BASE. MANAGING FOR EVEN-AGMANAGEMENT AREA 4A. AREG. KAUFFMAN, 4 JUNE 1992 (FIELD SURVEY, FORM). Oakley 1993-02-23 2019-10-07 2058.121183 335995.5922 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3

15474 11047 Carex purpurifera 3 Purple Sedge 1994-06-23 1994-06-23 1994-06-23 Current BC 3-Medium SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 7.71 3120 3160

CHEOAH MOUNTAIN\ORR 
BRANCH

ABOUT 2.5 KILOMETERS WEST OF STECOAH GAP. OCCURRENCE IS 10 
METERS DOWNSLOPE OF FS ROAD 2608 IN THE SECOND DRAW NORTH OF 
THE RIDGELINE ON THE BOUNDARY OF USFS AND PRIVATE PROPERTY 
[NANTAHALA NF, CHEOAH RD, COMPARTMENT 97].

48 SCATTERED CLUMPS COUNTED IN A 0.5-ACRE AREA, WITH SOME 
PERIGYNIA ON 23 JUNE 1994. POSITIVE IDENTIFICATION WAS POSSIBLE 
WITH DEEP RED BASAL CULM BRACTS AND GLAUCOUS LEAF BASE 
(KAUFFMAN AND SMITH 1994).  

ROCKY EAST-FACING SLOPE (45%) 
SUPPORTING A RICH COVE FOREST 
COMMUNITY DOMINATED BY LIRIODENDRON 
TULIPIFERA WITH TILIA AMERICANA, 
FRAXINUS AMERICANA AND QUERCUS RUBRA 
VAR. BOREALIS. FOREST AGE ABOUT 50 
YEARS. HERBACEOUS DIVERSITY MODERATE AREA WITHIN TIMBER BASE. COMMUNITY SURROU  

GARY KAUFFMAN AND ALAN SMITH, 23 JUNE 1994 
(USFS SURVEY, DISKFILE). Schwartzman 1995-05-17 2019-10-07 2058.039502 335968.915 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

15487 6140 Adlumia fungosa 23 Climbing Fumito1993-08-17 1993-08-17 1993-06-23 Current D 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 7.71 3100 -1 Fall Branch Forests

FALL BRANCH: SITE IS UP HILL (EAST) OF COLD SPRING CREEK, 
SOUTHEAST OF THE JUNCTION OF FS ROADS 3570 & 3525, WHICH JOIN FS 
ROAD 148 AT COLD SPRINGS CREEK [PISGAH NF, FRENCH BROAD RD].

ONE CLUSTER OF 3 INDIVIDUALS (CLUMPS) WAS SEEN ON ONE BOULDER 
NEAR [EAST OF] (BUT NOT IMMEDIATELY ADJACENT TO) THE 
WATERFALL. TWO WERE BLOOMING WELL ON 23 JUNE 1993. SOMEWHAT 
DIFFICULT TO DETERMINE NUMBER OF INDIVIDUALS (HEIMAN 1993).  

UNDER PARTIAL SHADE FROM A FAIRLY 
DENSE CANOPY. NOT CLOSE ENOUGH TO BE 
AFFECTED BY THE WATERFALL. BOULDER 
WAS NORTHWEST FACING. SOME 
PORTIONS WERE WET, WHILE OTHERS DRY. 
SPECIES PRESENT INCLUDED LIRIODENDRON 
TULIPIFERA, TSUGA CANADENSIS, LOGGING WOULD PROBABLY NEGATIVELY AFFECT 

Heiman, K.A. 1995. Inventory of natural areas of the French 
Broad Ranger District, Pisgah National Forest. NC Natural 
Heritage Program, Division of Parks and Recreation, Raleigh, 
NC. Russo 1995-05-23 2019-10-07 2058.068654 335978.4303 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

15557 21873 Plagiochila echinata 8 A Liverwort 1994-08-06 1994-08-06 1994-06-17 Current E 3-Medium SR-L  S1 S1 G2 G2 WetlandPlant Liverwort

M: rocks and streambanks in 
humid gorges, spray zone of 
waterfalls 16067 N N 7.71 -1 -1

Nantahala National Forest, 
Santeetlah Creek.

Nantahala National Forest, Santeetlah Creek: On tributary north of Forest Road 81, 
4.20 miles west of bridge; shaded boulder face by bluff, elev. 2800 ft. (Davison 1994). No data (Davison 1994).

Marie L. Hicks, UT-Knoxville; Paul G. 
Davison, U. of North Alabama    

Davison, Paul G. 1994. Professor, University of North 
Alabama. Personal communication regarding records of 
Plagiochila caduciloba from P.G. Davison's files;  Hicks, M.L. 
and J.L. Amoroso. 1997. Bryophyte status survey for 
Plagiochila echinata; Brief repo Schwartzman 2014-04-08 2019-10-07 2058.091488 335985.8869 102 Plant Non-vascular Liverwort Plagiochila echinata A Liverwort GNRT2 S1

15612 13739 Frasera caroliniensis 14 Columbo 1993-09-29 1993-09-29 1993-09-29 Current A? 3-Medium SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 7.71 2500 2800 ONION MOUNTAIN

SITE IS ON ONION MOUNTAIN: ABOUT 4 AIR MILES NORTHEAST OF 
FRANKLIN SOUTH OF MACON COUNTY ROAD 1521 FOLLOWING FOUR 
WHEEL DRIVE PRIVATE ROAD [NANTAHALA NF, WAYAH RD COMPARTMENT 
71].

501-1000 INDIVIDUALS IN LEAF AND FRUIT STAGES WERE SCATTERED 
THROUGHOUT A 1 HECTARE AREA (KAUFFMAN 1993).  

POORLY DEVELOPED RICH COVE FOREST 
AND MONTANE-OAK HICKORY FOREST; 
WEEDY EXOTICS SUCH AS LONICERA 
JAPONICA AND LIGUSTRUM SINENSE ARE 
PRESENT IN THE AREA (KAUFFMAN 1993). SITE NOT IN TIMBER BASE. MANAGEMENT AREA 4C.

G.KAUFFMAN, 29 SEPTEMBER 1993 (USFS FIELD 
SURVEY, FORM). Martin 1994-04-18 2019-10-07 2058.139023 336001.4176 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3

15632 8474 Rhododendron vaseyi 37 Pink-shell Azale1992-05 1992-05 1992-05 Current B? 3-Medium SR-L  S3 S3 G3 G3 WetlandPlant Vascular Plant

M: high elevation oak forests, 
heath balds, spruce-fir forests, 
and rocky areas 21648 N N 7.71 4200 5000 Tanasee Bald-Tanasee Ridge

TANASEE BALD-TANASEE RIDGE: ABOUT 0.6 MILE NORTHEAST OF COLD 
SPRING GAP ON SOUTHWEST-FACING SLOPES ON BOTH SIDES OF CAMP 
CREEK [NANTAHALA NF, HIGHLANDS RD COMPARTMENT 108].

ABOUT 500 CLUMPS (PROBABLY MANY MORE) IN FLOWER IN MAY 1992 IN 
MONTANE OAK-HICKORY FOREST (DELLINGER 1992).  ROADSIDE AND IN THIN WOODS SITE IS IN TIMBER BASE MANAGEMENT AREA 4A

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley 1993-01-24 2019-10-07 2058.074682 335980.3995 329 Plant Vascular Shrub Rhododendron vaseyi Pink-shell Azalea G3 S3

15704 6357 Scutellaria saxatilis 14 Rock Skullcap 2012-09-19 2012-09-19 1995-07-25 Current B 3-Medium SR-T  S2 S2 G3G4 G3 Upland Plant Vascular Plant
MP: northern hardwoods 
forests, rocky woodlands 19148 N N 7.71 3280 3280 Big Branch in Jarrett Hollow

Jarrett Hollow/Big Branch Forest: About 1/8 mile west of SR # 1325 in Jarrett Hollow 
[Pisgah NF, Appalachian RD Compartment 82].

Remains extant, scattered over small area, about 25 plants seen (Oakley 2012).  
ABOUT 30-50 INDIVIDUALS ESTIMATED TO BE SCATTERED WITHIN 1/20 OF
AN ACRE. (DANLEY 1995). S. Oakley, NCNHP

RICH COVE FOREST. NEAR THE COVE 
BOTTOM EDGES WHERE HERBACEOUS 
VEGETATION IS NOT LUSH. POPULATION 
NEAR AN OLD HOUSE SITE (DANLEY 1995).  USFS MAY TRADE TRACT TOHERB.PERS 5333 D. M. DANLEY Oakley 2013-07-01 2019-10-07 2058.10438 335990.1048 253 Plant Vascular Flowering Plant Scutellaria saxatilis Rock Skullcap G3 S1

15727 10697 Lonicera canadensis 11 American Fly-h 2008-06-23 2008-06-23 1949-08-18 Current CD 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 7.71 4000 4000 Nantahala National Forest

JARRET CREEK: ABOUT 0.4 AIR MILE SOUTHWEST OF SUMMIT OF 
CHESTNUT KNOB [NANTAHALA NF, WAYAH RD COMPARTMENT 96]. Steep 
creek bed on mountainside, on Nantahala Forest road. 4.5 miles west of fish checking 
station (Fox and Godfrey 1979).

17-18 stems in 2-3 separate patches seen by Schwartzman 6/23/08 (Schwartzman 
2008). BETWEEN 1-10 CLUMPS OF STEMS ON 12 MAY 1992 WITH BETULA 
ALLEGHANIENSIS, AESCULUS FLAVA, LIRIODENDRON TULIPIFERA, JUNCUS
EFFUSUS, PARNASSIA ASARIFOLIA, SENECIO AUREUS, SAX Ed Schwartzman (NHP)

HIGH ELEVATION SEEP WITH FILTERED 
LIGHT ON AN UPLAND FLAT AREA. Adjacent to 
logging road (2008). SITE IS IN TIMBER BASE. MANAGEMENT AREA 4D.

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Schwartzman 2008-11-14 2019-10-07 2058.121183 335995.5922 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

15762 2315 Silene ovata 26 Mountain Catch1990-12-31 1990-12-31 1990-12-31 Current D 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3500 3500 SHEEP KNOB

SHEEP KNOB: ABOUT 1.35 AIR MILES NORTH OF SUMMIT OF SHEEP KNOB, 
ON PART OF MIDDLE RIDGE. ROARENHOLE TIMBER SALE AREA [NANTAHALA
NF, WAYAH RD COMPARTMENT 35]

TWO SMALL CLUMPS IN FLOWER ON 31 DECEMBER 1990 WITH QUERCUS 
SP., CARYA SP., CORNUS FLORIDA, DIOSCOREA VILLOSA, CHIMAPHILA, 
SOLIDAGO SP., ASTER SP., MAIANTHEMUM RACEMOSUM, SILENE  

DRY SLOPE WITH OAK-HICKORY FOREST 
AND OPEN UNDERSTORY. WESTERN 
ASPECT. SITE IS IN TIMBER BASE. MANAGEMENT AREA 4D

K. HEIMAN, 31 DECEMBER 1990 (SITE SURVEY REPORT, 
FORM). Oakley 1993-02-09 2019-10-07 2058.091763 335985.9854 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

15780 1434 Viola appalachiensis 4 Appalachian Vio1998-06-02 1998-06-02 1998-06-02 Current A 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 7.71 3480 3560

HURRICANE CREEK (Sub EO of 
EO 015)

ALONG EXISTING HORSE TRAIL AND HURRICANE CREEK ON BOTH SIDES OF
HURRICANE CREEK ABOUT 0.15 MILE EAST OF CONFLUENCE OF HURRICANE 
CREEK INTO NANTAHALA RIVER, POPULATION LESS THAN 0.1 MILE EAST OF
HORSE CAMP AND NORTH OF HURRICANE CREEK ROAD [NANTAHALA NF,

POPULATION SCATTERED OVER AT LEAST 2 ACRES, MAY BE A LOT 
GREATER; 100-200 CLUMPS SEEN; DECAYING FRUITS ON 02 JUNE 1998. 
(KAUFFMAN 1998).  

OCCURRING IN NORTHWEST FACING SLOPE 
OF A SOUTHWEST FACING RIDGE NOSE IN A 
MESIC OAK-HICKORY FOREST AND ALONG 
STREAMSIDE IN GAPS OF AN ACIDIC COVE 
FOREST AND A MID-SERAL RICH COVE 
FOREST. CAREX LEPTONERVIA, CAREX 
MANHARTII AND CAREX WOODII WERE SEEN ENTIRE POPULATION IN NEARBY ESTABLISHED HO  HERB.PERS G. KAUFFMAN, O2 JUNE 1998. Amoroso 2000-04-13 2019-10-07 2058.121183 335995.5922 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

15800 4146 Silene ovata 33 Mountain Catch1989-09-12 1989-09-12 1988-09-07 Current E 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 4400 -1

Ivy Creek Sugar Maple/Chestnut 
Oak Slope

IVY CREEK SUGAR MAPLE-CHESTNUT OAK SLOPE: 125 METERS 
NORTHWEST OF LARGE SWITCHBACK IN NC 197, ABOUT 1 MILE WEST OF 
CANE RIVER GAP, 7.5 MILES EAST OF BARNARDSVILLE POST OFFICE 
[PISGAH NF, TOECANE RD] (SMITH 1988).

17 INDIVIDUALS TOTALING 33 STEMS OVER 100+ SQM, IN FLOWER ON 12 
SEPTEMBER 1989 & 7 SEPTEMBER 1988 (SMITH 1988).  

NORTHERN HARDWOOD FOREST? ACER 
SACCHARUM/ HYDRANGEA-CORNUS/ MIXED 
HERBS; SOUTH-FACING LOWER SLOPE, 
GENTLE TO STEEP, DOMINATED BY SUGAR 
MAPLE WITH MUCH LIRIODENDRON 
TULIPIFERA AND FRAXINUS AMERICANA. 
WAS SELECTIVELY LOGGED ABOUT 30 THREATS FROM ROADBANK CLEARING OR WIDENINSOME INDICATION OF INTER

Heiman, K.A, and A.B. Smith. 1995. Natural areas of 
Buncombe County, North Carolina. NC Natural Heritage 
Program, Division of Parks and Recreation, DEHNR, Raleigh, 
NC, and Buncombe County, NC. Russo 1995-11-07 2019-10-07 2058.051115 335972.7044 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

15812 22307 Schlotheimia lancifolia 10 Highlands Moss 1996 1956-11-01 1956-11-01 Current F 3-Medium SR-O  S1 S1 G2 G2 Upland Plant Moss
M: on bark of hardwoods in 
cove forests 16756 N N 7.71 -1 -1

Escarpment Gorges, Thompson 
River.

Escarpment Gorges, Thompson River. Near Bohaynee, west fork Thompson River, 
hemlock log on SW bank (Anderson 1956 in Anderson and Amoroso 1996).

"Log has long since decayed. I have searched the area many times without finding 
this species...at or near the site since it was collected" (Anderson 1996 in Anderson 
and Amoroso 1996). No data for 1 November 1956 (Anderson 1956). Lewis Anderson, Duke U.    

Anderson, L.E. and J.L. Amoroso. 1996. Broyphyte status 
survey: SCHLOTHEIMIA LANCIFOLIA Bartr. North Carolina 
Natural Heritage Program and Endangered Species Field 
Office, US Fish and Wildlife Service, Asheville, North Carolina. 
Revised 1997. 7 pp. and a Mason 2005-09-30 2019-10-07 2058.042011 335969.7347 151 Plant Non-vascular Moss Schlotheimia lancifolia Highlands Moss G2 S1

15844 128 Adlumia fungosa 18 Climbing Fumito1991-08-27 1991-08-27 1991-08-27 Current A 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 7.71 2800 3200

BILLYTOP ROAD (FR 3568): IN 
RATHBONE COVE ABOUT 0.5 
AIR MILE EAST-NORTHEAST 
OF H

BILLYTOP ROAD (FR 3568): IN RATHBONE COVE ABOUT 0.5 AIR MILE EAST-
NORTHEAST OF HORSEPEN GAP [PISGAH NF, FRENCH BROAD RD 
COMPARTMENT 63].

BETWEEN 25-50 STEMS IN FLOWER ON 27 AUGUST 1991 WITH 
LIRIODENDRON, ACER PENSYLVANICUM, TSUGA CANADENSIS, CORNIS 
FLORIDA, ACER RUBRUM, IMPATIENS PALLIDA, VIOLA SP., URTICA SP., 
ARISAEMA TRIPHYLLUM, MELANTHIUM HYBRIDUM, DISPORUM  

MOIST COVE FOREST, OPENED AND 
DISTRUBED BY ROAD CONSTRUCTION. 
OCCURRENCE IS AT EDGE OF ROAD AND IN 
SEEPS ON BOULDERS. NORTHWEST SITE IS IN TIMBER BASE. ROCK EXTRACTION IS A MANAGEMENT AREA 1B. F.HUBER, 27 AUGUST 1991 (FIELD SURVEY, FORM). Oakley 1993-02-16 2019-10-07 2058.068654 335978.4303 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

15863 12196 Adlumia fungosa 20 Climbing Fumito1991-08-27 1991-08-27 1991-08-27 Current A 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 7.71 2800 3200

BILLYTOP ROAD (FR 3568): 
NEAR SOURCE OF 
EASTERNMOST TRIBUTARY 
OF TOMS CREEK [PIS

BILLYTOP ROAD (FR 3568): NEAR SOURCE OF EASTERNMOST TRIBUTARY 
OF TOMS CREEK [PISGAH NF, FRENCH BROAD RD COMPARTMENT 55].

BETWEEN 25-50 STEMS IN FLOWER ON 27 AUGUST 1991 WITH 
LIRIODENDRON, ACER PENSYLVANICUM, TSUGA CANADENSIS, CORNIS 
FLORIDA, ACER RUBRUM, IMPATIENS PALLIDA, VIOLA SP., URTICA SP., 
ARISAEMA TRIPHYLLUM, MELANTHIUM HYBRIDUM, DISPORUM  

MOIST COVE FOREST, OPENED AND 
DISTRUBED BY ROAD CONSTRUCTION. 
OCCURRENCE IS AT EDGE OF ROAD AND IN 
SEEPS ON BOULDERS. NORTHWEST SITE IS IN TIMBER BASE. MANAGEMENT AREA 3B. D.TOLMAN, 27 AUGUST 1991 (FIELD SURVEY, FORM). Oakley 1993-02-16 2019-10-07 2058.139023 336001.4176 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

15902 980 Silene ovata 28 Mountain Catch1991-07-23 1991-07-23 1991-06-27 Current A 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3800 4200 Naked Place Mountain

FINES CREEK UPPER HURRICANE TIMBER SALE: ABOUT 0.5 AIR MILE NORTH-
NORTHWEST OF SUMMIT OF NAKED PLACE MOUNTAIN; ABOUT 0.25 MILE 
SOUTH-SOUTHEAST OF MEADOW FORK GAP AND SR 1182 [PISGAH NF, 
FRENCH BROAD RD COMPARTMENT 54].

BETWEEN 50-100 STEMS COVERING ABOUT 1.5 ACRES ON 27 JUNE & 23 
JULY 1991 WITH ACER SACCHARUM, QUERCUS RUBRA, TILIA AMERICANA, 
ACER PENSYLVANICUM, A. RUBRUM, AESCULUS FLAVA, DISPORUM 
LANUGINOSUM, DISPORUM MACULATUM, ARISAEMA TRIPHYLLUM,  

RICH COVE FOREST WITH OPEN 
UNDERSTORY & HIGH CANOPY WITH LIGHT 
GAPS. SITE IS IN TIMBER BASE. SITE HAS BEEN GRAZED MANAGEMENT AREA 3B HERB.USFS, DIANE TOLMAN. Robinson 2012-11-30 2019-10-07 2058.09834 335988.136 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

15990 6658 Silene ovata 24 Mountain Catch1992 1992 1992 Current A 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3300 3600

Great Balsam Mountains/Pisgah 
Ridge Macrosite

BLACK MOUNTAIN/PARKER KNOB: ABOUT 4-5 AIR MILES NORTH OF 
TUCKASEGEE. ON SOUTH- AND SOUTHWEST-FACING SLOPES ABOUT O.5 
MILE EAST-NORTHEAST OF PARKER KNOB [NANTAHALA NF, HIGHLANDS RD 

BETWEEN 100-500 IN STEMS IN FLOWER IN RICH COVE FOREST AND 
MONTANE OAK-HICKORY FOREST (DELLINGER 1992).  

RICH COVE AND OAK FORESTS ON 
MODERATE TO STEEP SLOPE. SITE IS IN TIMBER BASE. MANAGEMENT AREA 1B.

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley  2019-10-07 2058.062065 335976.2802 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

16049 36186 Perimyotis subflavus 94 Tricolored Bat 2006-07-21 2006-07-21 2006-06-11 Current E 3-Medium SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 7.71 -1 -1

Ray's Branch Pond/Wayah-Ray 
Branch-10 Ray's Branch Pond, "DeWeese Br/FS boundary" [Mapping based on coordinates].

2006: 5 individuals total mist-netted by O'Keefe et al. in 2006: 2 adult males on June 
11,2006 and 3 adult males on July 21, 2006 (NCWRC 2014, O'Keefe 2012). Joy O'Keefe et al. adjacent to a pond   

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-10-20 2019-10-07 2058.139023 336001.4176 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

16103 14893 Silene ovata 42 Mountain Catch1998-11-05 1998-11-05 1998-11-05 Current B 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3640 3640 HURRICANE RIDGE

HURRICANE RIDGE, ABOUT .5 MILE EAST OF INTERSTATE 40,AND 1.7 MILES 
SOUTHWEST OF HURRICANE GAP, BETWEEN FS ROADS # 3570E AND RIDGE 
SUMMIT, COMPARTMENTS 457 OF THE APPALACHIAN RANGER DISTRICT, 
PISGAH NATIONAL FOREST. 7 CLUMPS COUNTED, NONE FLOWERING ON 5 NOVEMBER (DANLEY 1998).  

RICH HERBACEOUS MONTANE OAK-HICKORY 
FOREST, 31 HERBACEOUS SPECIES NOTED 
WITHIN SITE, ON SOUTHERN EXPOSURE.  SITE WILL BE PROTECTED F

DAVID DANLEY (USFS) 5 NOVEMBER 1998 (FIELD 
SURVEY).   2019-10-07 2058.080534 335982.3106 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

16114 9898 Scutellaria saxatilis 15 Rock Skullcap 1995-07-27 1995-07-27 1995-07-27 Current B 3-Medium SR-T  S2 S2 G3G4 G3 Upland Plant Vascular Plant
MP: northern hardwoods 
forests, rocky woodlands 19148 N N 7.71 3400 3500 SPRING CREEK

ABOUT 1/8 MILE WEST OF SPRING CREEK IN BOTTOM OF COVE. 
[COMPARTMENT 81 OF THE TOECANE RANGER DISTRICT, PISGAH 
NATIONAL FOREST.]

55 PLANTS COUNTED IN SCATTERED LOCATIONS ALONG STREAM 
(DANLEY 1995).  

ACIDIC COVE FOREST. FOUND IN AND NEAR 
BOTTOM OF COVE NEAR STREAM, PLANTS 
NOT FOUND UNDER RHODODENDRON 
MAXIMUM, BUT IN SMALL HERBACEOUSLY 
RICH SITES (DANLEY 1995).   

Contributed. Field forms or similar data contributed to the NC 
NHP by persons or organizations outside the program. Robinson 2018-06-15 2019-10-07 2058.080534 335982.3106 253 Plant Vascular Flowering Plant Scutellaria saxatilis Rock Skullcap G3 S1

16123 7429 Trientalis borealis 4 Starflower 1993-06-16 1993-06-16 1993-06-16 Current A 3-Medium E  S1 S1 G5 G5 Upland Plant Vascular Plant
M: coves, northern hardwood 
forest 16077 N N 7.71 3600 -1 ROCKY KNOB/OWL CREEK

ROCKY KNOB/OWL CREEK: ALONG OWL CREEK AT THE GAP BY ROCKY 
KNOB APPROXIMATELY 100 FEET NORTHWEST OF FOREST SERVICE ROAD 
625.

1000+ SCATTERED INDIVIDUALS WERE ESTIMATED OVER A 200 SQM AREA
(KAUFFMAN 1993).  

RICH COVE FOREST; WITH TSUGA 
CANADENSIS, BETULA LENTA, LIRIODENDRON 
TULIPIFERA, MAGNOLIA FRASERI, ACER 
RUBRUM, PRUNUS SEROTINA AND A RICH 
HERB LAYER (KAUFFMAN 1993). SITE IN TIMBER BASE. HERBICIDE INJECTED INTO MANAGEMENT AREA 3B.

G.KAUFFMAN, 16 JUNE 1993 (USFS FIELD SURVEY, 
FORM). Israel 2012-12-06 2019-10-07 2058.121183 335995.5922 280 Plant Vascular Flowering Plant Trientalis borealis Starflower G5 S1

16138 11582 Setophaga cerulea 35 Cerulean Warbl 2008-05-30 2008-05-30 1994 Current BC 3-Medium SC  S2B S2B G4 G4 Upland Animal Bird

MC: mature hardwood forests; 
steep slopes and coves in 
mountains, natural levees in 
Coastal Plain [breeding 
evidence only] 17322 N N 7.71 3500 -1

AT THREE SITES ALONG FSR 
7270, FROM 2.0 TO 2.5 MILES 
FROM THE GATE. [NANTAHALA 
N

AT THREE SITES ALONG FSR 7270, FROM 2.0 TO 2.5 MILES FROM THE 
GATE. [NANTAHALA NF, WAYAH RD, COMPARTMENT 53]

Schwartzman heard males singing at two sites on 5/30/08 (Schwartzman 2008). 
SINGLE MALES NOTED SINGING AT THREE SITES, IN 1994, BY ALAN 
SMITH, DOREEN MILLER, AND RICK PHILLIPS.

Alan Smith; Doreen Miller (USFS); Ed 
Schwartzman (NCNHP); Rick Phillips

Mature High Elevation Red Oak Forest with open 
understory. North-facing slope (Schwartzman 2008). NOT IN A REGISTERED NATURAL AREA  

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Israel 2012-10-26 2019-10-07 2058.080534 335982.3106 14 Bird Migratory bird Setophaga cerulea Cerulean Warbler G4 S2B

16173 5766 Schlotheimia lancifolia 1 Highlands Moss 1994-11 1958-05-25 1958-05-25 Current F 3-Medium SR-O  S1 S1 G2 G2 Upland Plant Moss
M: on bark of hardwoods in 
cove forests 16756 N N 7.71 3000 -1 Nantahala NF, Santeetlah Bluffs.

NANTAHALA NATIONAL FOREST, SANTEETLAH BLUFFS: "BARK OF ILEX 
OPACA, 10 FT. UP TRUNK, SANTEETLAH CREEK, ELEV. 3000 FT." (SHARP 
1958). [NANTAHALA NF - CHEOAH RD COMPARTMENT 50.]

Unable to locate this site despite considerable effort. 25 bryologists from American 
Bryological Society and Lichenological Society searched Santeetlah Creek for this 
species in 1994 and failed to find. Lewis Anderson devoted the better part of a day 
sea  NO FURTHER INFORMATION. NOT CERTAIN THAT THIS IS IN REGISTERED AREA  

Anderson, L.E. and J.L. Amoroso. 1996. Broyphyte status 
survey: SCHLOTHEIMIA LANCIFOLIA Bartr. North Carolina 
Natural Heritage Program and Endangered Species Field 
Office, US Fish and Wildlife Service, Asheville, North Carolina. 
Revised 1997. 7 pp. and a Mason 2005-09-29 2019-10-07 2058.042011 335969.7347 151 Plant Non-vascular Moss Schlotheimia lancifolia Highlands Moss G2 S1

16181 17461 Packera millefolium 9 Divided-leaf Rag1992-07-20 1992-07-20 1992-05-01 Current D 3-Medium T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: granitic domes, other 
outcrops 15876 N N 7.71 3500 3500 The Dismal/River Cliffs

THE DISMAL/NEDDIE CREEK: SOUTHWEST OUTCROP [NANTAHALA NF, 
HIGHLANDS RD COMPARTMENT 112].

TEN TO 15 BASAL ROSETTES 9 (IN BUD ON 1 MAY) ON 1 MAY & 20 JULY 
1992 WITH PINUS VIRGINIANA, JUNIPERUS VIRGINIANA, CARYA SP., 
VACCINIUM STAMINEUM, RHODODENDRON MINUS, SEDUM 
GLAUCOPHYLLUM, SAXIFRAGA MICHAUXII (DELLINGER 1992).  

A STEEP SOUTHWEST-FACING OUTCROP 
WITH LARGE BOULDERS AND SCATTERED 
WOODY VEGETATION. SITE NOT IN TIMBER BASE MANAGEMENT AREA 4C

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley  2019-10-07 2058.09834 335988.136 238 Plant Vascular Flowering Plant Packera millefolium Divided-leaf Ragwort G2 S2

16190 17233 Oenothera perennis 10 Perennial Sundr 1994-06-23 1994-06-23 1994-06-23 Current CD 3-Medium SC-V  S2 S2 G5 G5 WetlandPlant Vascular Plant MPC: wet meadows and bogs 16125 N N 7.71 3450 -1 BUCK CREEK

WIDE, FLAT AREA ALONG BUCK CREEK BEGINNING AT ITS CONFLUENCE 
WITH BLACK BRANCH. DIRECTLY DOWNSLOPE OF INTERSECTION OF US 64 
AND OLD 64 [NANTAHALA NF, TUSQUITEE RD, COMPARTMENT 107].

FIVE INDIVIDUALS COUNTED IN A 100-SQUARE-METER AREA. FLOWERS 
BEGINNING TO FADE ON 23 JUNE 1994 MAKING ACCURATE COUNT OF 
THIS SMALL PLANT DIFFICULT. A MORE EXTENSIVE SURVEY EARLIER IN 
THE SEASON PROBABLY WOULD LOCATE MORE INDIVIDUALS (KAUFFMAN 
AND SMITH 1  

OCCURRENCE IS LOCATED IN THE MORE 
XERIC PORTION OF THIS SWAMP FOREST-
BOG COMPLEX. SITE HAS PROBABLY BEEN 
PREVIOUSLY AFFECTED BY HIGHWAY 
CONSTRUCTION OF BOTH OLD 64 AND 
CURRENT US 64. SOME OF THE ASSOCIATED 
HERBACEOUS SPECIES INCLUDED EPILOBIUM   

GARY KAUFFMAN AND ALAN SMITH, 23 JUNE 1994 
(USFS SURVEY, DISKFILE). Russo 1995-05-23 2019-10-07 2058.139023 336001.4176 236 Plant Vascular Flowering Plant Oenothera perennis Perennial Sundrops G5 S1

16199 18474 Encalypta procera 2 Extinguisher Mo1973-05-12 1973-05-12 1972-10-15 Current E 3-Medium SR-D  S1 S1 G5 G5 Upland Plant Moss M: on moist calcareous rocks 19186 N N 7.71 -1 -1 BRYSON BRANCH FALLS.

BRYSON BRANCH FALLS: "MOIST LIMESTONE ROCKS, NEAR WATERFALL, 
DENSELY SHADED COVE, BRYSON BRANCH FALLS, 0.8 MILE SE OF 
CULLOWHEE GAP, COWEE MOUNTAINS" (ANDERSON 1972). [NANTAHALA NF, 
HIGHLANDS RD COMPARTMENT 56]

These are specimens in the Duke University Herbarium collected by Lewis Anderson 
on 12 May 1973 and 15 October 1972.  "DENSELY SHADED COVE" (ANDERSON 1972). REGISTERED & SPECIAL INTEREST AREA  

HERB.DUKE 22774, L.E.ANDERSON 21209, 15 OCTOBER 
1972; HERB.DUKE 22785, L.E.ANDERSON 21418, 12 MAY 
1973. Robinson 2013-06-24 2019-10-07 2058.103374 335989.7668 125 Plant Non-vascular Moss Encalypta procera Extinguisher Moss G4G5 S1

16255 8436 Lonicera canadensis 10 American Fly-h 1992-07-20 1992-07-20 1992-07-20 Current B 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 7.71 3650 3800
Wolf Creek/Cherry Gap/Brown 
Mountain

WOLF CREEK/CHERRY GAP BRANCH: AT SOURCE OF SOUTHERNMOST 
TRIBUTARY OF CHERRY GAP BRANCH, ABOUT 0.3 MILE WEST OF SUMMIT 
OF CHERRY KNOB [NANTAHALA NF, HIGHLANDS RD COMPARTMENT 54].

37 CLUMPS OF STEMS IN FRUIT ON 20 JULY 1992 WITH BETULA LENTA, 
TILIA AMERICANA VAR. HETEROPHYLLA, AESCULUS FLAVA, PRUNUS 
SEROTINA, FAGUS GRANDIFOLIA, DIPHYLLEIA CYMOSA, ACONITUM 
UNCINATUM, LINDERA BENZOIN, CHELONE GLABRA, VERATRUM VIRIDE,  

RIPARIAN ZONE. HEADWATERS OF UNNAMED 
TRIBUTARY OF CHERRY GAP BRANCH. HIGH 
ELEVATION SEEP COMMUNITY. NORTHWEST 
ASPECT. SITE IS IN TIMBER BASE. AREA IS PROPOSED FORMANAGEMENT AREA 4D. G. KAUFFMAN, 20 JULY 1992, FIELD SURVEY (FORM). Oakley 1993-02-26 2019-10-07 2058.07394 335980.16 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

16329 35438 Plethodon aureolus 14 Tellico Salaman2008-06-02 2008-06-02 2008-06-02 Current E 3-Medium SR  S2? S2 G2G3 G2 Upland Animal Amphibian
M: forests in the Unicoi 
Mountains 21459 N N 7.71 -1 -1 North Shoal Creek

Along FR 408 near Steve Coleman's cabin, about 1 mile NE from Burrell Mountain Road;
in a small inholding of USFS land. 2008: One adult captured by in by Brown et al. on 02 June 2008 (Brown 2008).    

Cynthia Kaminski; Dottie Brown 
(NCWRC); Joy O'Keefe    Williams, Lori. 2008. NC NHP Special Animal Survey Form. Simkins 2015-07-02 2019-10-07 2058.139023 336001.4176 7 Amphibian Salamander Plethodon aureolus Tellico Salamander G2G3 S2?

16345 20399 Cephaloziella spinicaulis 5 A Liverwort 1999-04-16 1999-04-16 1999-04-16 Current E 3-Medium SR-P  S1 S1 G3G4 G3 Upland Plant Liverwort
M: in crevices of high elevation 
rocky summits 17765 N N 7.71 1320 1340

Pisgah National Forest:  Hot 
Springs Window Macrosite, Davis 
Branch

Pisgah National Forest:  Hot Springs Window Macrosite, Davis Branch.  "Davis Branch: 
Site is located about one fourth [miles?] north of Davis Branch about 200 meters east of
Paint Rock Road in small rock 'grotto' near waterfall.  About 4 miles northwest

"About 10-20 square centimeters growing within small 'grotto' on moist cracks in rock 
face" (Danley 1999). D. Danley (USFS), 16 April 1999.

"Growing with Mnium sp. among rhizoid.  Area 
occuring in rich talus forest" (Danley 1999).   

HERB.PERS, D.M. Danley (collection number unknown), 16 
April 1999. Vazquez 2004-09-28 2019-10-07 2058.09834 335988.136 90 Plant Non-vascular Liverwort Cephaloziella spinicaulis A Liverwort G3G4 S1

16507 2832 Phegopteris connectilis 1 Northern Beech2013-07-11 2013-07-11 1936-08-22 Current B 3-Medium E  S2 S2 G5 G5 WetlandPlant Vascular Plant

M: spray zone of waterfalls, 
spruce-fir forests, high 
elevation seepage bogs 21086 N N 7.71 3340 -1 DRY FALLS

CULLASAJA GORGE: "IN SPRAY OF ROCKS UNDER DRY FALLS" (CORRELL 
1936). ON LEDGE BEHIND FALLS, MOSTLY OUT OF REACH. [NANTAHALA NF, 
HIGHLANDS RD COMPARTMENT 17]

Weakley, Tuttle, and Jeffries observed a few dozen plants on horizontal ledges on 11 
July 2013 (Weakley, 2013). NO APPARENT CHANGE (WEAKLEY ET AL. 1993). 
NO APPARENT CHANGE (WEAKLEY & MITCHELL 1989). ABOUT 100 
FRONDS..PROBABLY MORE LIKE 10 TRUE "INDIVIDU  

SPRAY CLIFF NATURAL COMMUNITY. NO 
CANOPY BUT ORIENTED SO VERY LITTLE TO 
NO LIGHT (NORTH ASPECT). REGISTERED & SPECIAL INTEREST AREA MAY NEED PROTECTIVE FEN

Weakley, A. Julie Tuttle, and Steph Jeffries. 2013. Data from 
field surveys from 2013 Highlands Biological Field Station-
Mountain Forest Ecosystem course. Robinson 2013-08-28 2019-10-07 2058.121183 335995.5922 182 Plant Vascular Fern Phegopteris connectilis Northern Beech Fern G5 S2

16510 17590 Carex projecta 10 Necklace Sedge1995-05-15 1995-05-15 1995-05-15 Current B 3-Medium SR-P  S1 S1 G5 G5 WetlandPlant Vascular Plant

CMP: bogs, marshes, 
swamps, brownwater floodplain 
forests and openings 15969 N N 7.71 2800 2800 LONGBRANCH

THE SITE IS LOCATED ABOUT 200 METERS EAST OF FOREST ROAD # 5095 
FIRST COVE SOUTH OF LONGBRANCH. COMPARTMENT 96 OF THE PISGAH 
RANGER DISTRICT, PISGAH NATIONAL FOREST.

ESTIMATED TO BE A FEW DOZEN CLUMPS, THE POPULATION WAS 
SCATTERED OVER ABOUT 10 BY 20 METERS, IN FLOWER ON 15 MAY 
(DANLEY 1995).  

ACIDIC COVE FOREST, POPULATION IN 
BOTTOM OF A SMALL COVE NEAR STREAM. POPULATION SEEMS SECURE. SITE IN TIMBER BASE HERB.PERS 5351 D. M. DANLEY, 15 MAY 1995. Amoroso 1996-04-05 2019-10-07 2058.080534 335982.3106 316 Plant Vascular Sedge Carex projecta Necklace Sedge G5 S1

16539 16731 Silene ovata 27 Mountain Catch1990-06-25 1990-06-25 1990-06-25 Current C 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3800 3900

Black and Craggy Mountains 
Macrosite

IVY KNOB: SLOPE ABOUT 0.35 MILE NORTH OF NORTH FORK IVY CREEK 
AND ABOUT 0.2 MILE WEST OF OGLE BRANCH [PISGAH NF, TOECANE RD 
COMPARTMENT 2]. BETWEEN 1-10 STEMS IN FLOWER ON 25 JUNE 1990 (HEIMAN 1990).  

RICH MESIC CIRCUMNEUTRAL COVE/SLOPE, 
WITH MONARDA SP., STACHYS SP., 
IMPATIENS SP., VIOLA SP., THALICTRUM SP., 
TRADESCANTIA SP., PANAX QUINQUEFOLIUS 
(HEIMAN 1990). SITE IS IN TIMBER BASE. PREHARVEST TREATMENMANAGEMENT AREA 3B

SIMON, STEVEN. 1992 (BOTANICAL ANALYSIS FOR 
PROPOSED, ENDANGERED, THREATENED, SENSITIVE 
(PETS), AND FOREST-LISTED PLANT SPECIES. IN: 
ENVIRONMENTAL ASSESSMENT FOR SUGARHOUSE 
COVE TIMBER SALE, PISGAH NATIONAL FOREST, 
TOECANE RANGER DISTRICT). K.A. HEIMAN, Kelly 1993-08-06 2019-10-07 2058.121183 335995.5922 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

16546 36100 Myotis lucifugus 112 Little Brown Ba 2018-06-28 2018-06-28 2006-06-22 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 7.71 -1 -1

Davidson River/Pisgah Education 
Center

FR 475 to Pisgah Education Center, near the Fish Hatchery. [Coordinates are mapped 
at the edge of the parking lot east of the center. - NHP]

2018: 1 juvenile male mist netted by Caldwell on 28 June 2018 (NCWRC 2018). 2012: 
13 individuals (5 adult males, 7 adult females, and one juvenile female) mist-netted by 
Graeter et al. on July 23, 2012 (NCWRC 2014). 2011: 24 individuals (6 adult males, 6

Gabrielle Graeter, NCWRC; Katherine 
Caldwell, NCWRC    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2018. 
Multispecies bat capture and observation data submitted to 
NCNHP on 2018-12-10 in Mason 2019-02-27 2019-10-07 2058.139023 336001.4176 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

16688 454 Cephaloziella spinicaulis 4 A Liverwort 1997-10-05 1997-10-05 1997-10-05 Current CD 3-Medium SR-P  S1 S1 G3G4 G3 Upland Plant Liverwort
M: in crevices of high elevation 
rocky summits 17765 N N 7.71 2700 2760

Nantahala NF, Walking Fern Cove, 
Little Buck Creek.

Nantahala NF, Walking Fern Cove, Little Buck Creek: ON SLOPE SOUTHEAST OF 
BUCK CREEK ROAD (SR 1535) AROUND 2.5 MILES NORTHEAST OF THE 
INTERSECTION OF US 64 AND BUCK CREEK ROAD; ONE HUNDRED FEET 
UPSLOPE OF LITTLE BUCK CREEK. [NANTAHALA NF, HIGHLANDS RD, C

SPARSELY COVERING ABOUT O.5 SQUARE-FEET OF ROCK AT A DRY 
SPILLWAY UP SLOPE FROM THE CREEK.  HARDWOOD COVE FOREST.   HERB.UNAF P.G. DAVISON 4040, 5 OCTOBER 1997. Amoroso 1998-04-30 2019-10-07 2058.121183 335995.5922 90 Plant Non-vascular Liverwort Cephaloziella spinicaulis A Liverwort G3G4 S1

16715 10755 Silene ovata 22 Mountain Catch1992-09-12 1992-09-12 1992-09-12 Current CD 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 4400 4400 Rich Mountain/Sugar Creek

RICH MOUNTAIN WEST: EAST-FACING SLOPE ABOUT 0.8 AIR MILE EAST OF 
SAM QUEEN GAP AND 0.2 MILE WEST OF DRYLAND LAUREL BRANCH. JUST 
EAST (ABOUT 0.05 MILE) OF DIRT ROAD BETWEEN SAM QUEEN AND SUGAR 
CREEK GAPS [NANTAHALA NF, HIGHLANDS RD COMPARTMENT 98].

SIX STEMS IN FLOWER ON 12 SEPTEMBER 1992 WITH QUERCUS RUBRA 
AND SOLIDAGO SP. IN MONTANE OAK-HICKORY FOREST (DELLINGER 
1992).  

RICH WOODS ALONG OLD LOGGING ROAD. 
MONTANE OAK-HICKORY FOREST ON MID-
SLOPE POSITION WITH NORTHEAST 
ASPECT. NOT IN TIMBER BASE MANAGEMENT AREA 2C

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley  2019-10-07 2058.068654 335978.4303 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

16727 18627 Drepanolejeunea appalachiana 11 A Liverwort 1998-08-14 1998-08-14 1998-08-14 Current E 3-Medium SC-V  S1 S1 G2? G2 Upland Plant Liverwort

M: on moist rock, 
rhododendron bark, and 
rhododendron leaves in humid 15695 N N 7.71 3440 3440

NANTAHALA RIVER STANDING 
INDIAN CAMPGROUND

ON TREE BESIDE FIRST PARKING AREA TO LEFT OFF OF FS 424 NEAR THE 
ENTRANCE TO THE STANDING INDIAN CAMPGROUND FACILITY. [NANTAHALA
NF, WAYAH RD, COMPARTMENT 119]

TOTAL COVERAGE ESTIMATED AT LESS THAN 10 SQUARE CM, BUT 
COULD BE MUCH GREATER IF AN INTENSIVE SURVEY WAS COMPLETED. 
(DAVISON & BRYOPHYTE CLASS 1998).  

ON TREE BARK OF RED OAK WITHIN AN 
OPEN PICNIC AREA; SURROUNDED BY AN 
ACIDIC COVE FOREST COMMUNITY.   

P. DAVISON (UNA), J. AMOROSO (NCNHP), & G. 
KAUFFMAN (USFS), JULY 1998. (USFS SURVEY, 
DISKFILE). Amoroso 2000-04-13 2019-10-07 2058.103374 335989.7668 92 Plant Non-vascular Liverwort Drepanolejeunea appalachianaA Liverwort G2? S1

16760 23432 Plagiomnium ellipticum 1 Marsh Magnific 1987-10-03 1987-10-03 1987-10-03 Current E 3-Medium SR-P  S1? S1 G5 G5 Upland Plant Moss M: rocks in moist areas 38443 N N 7.71 -1 -1
Graham County; northwest of 
Topaco

Graham County; northwest of Topaco (Anderson 1987).  Specimen was collected along 
Slick Rock Creek.

This is a specimen in the Duke University Herbarium collected by Lewis Anderson on 
03 October 1987. Lewis E. Anderson

The specimen was collected on rocks along the 
stream in a cove (Anderson 1987).   HERB.DUKE 24099, L.E. Anderson 25105, 03 October 1987 Reardon 2006-06-15 2019-10-07 2058.121183 335995.5922 139 Plant Non-vascular Moss Plagiomnium ellipticum Marsh Magnificent Moss G5 S1?

16773 6177 Silene ovata 31 Mountain Catch1994-06-30 1994-09 1994-06-30 Current D 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3450 -1 HIGH PEAK

HIGH PEAK: ABOUT 300 METERS NORTHEAST OF HIGH PEAK. THIRTY 
METERS UPSLOPE OF OLD LOGGING ROAD THAT IS A CONTINUATION OF 
FS ROAD 2616 [NANTAHALA NF, TUSQUITEE RD, COMPARTMENT 56].

SEVEN INDIVIDUALS COUNTED IN TWO CLUMPS NOT EXCEEDING AN 
AREA OVER 50 SQUARE METERS, IN LEAF IN JUNE AND SEPTEMBER, NO 
BLOOMS SEEN (KAUFFMAN & SMITH 1994).  

YOUNG (25 TO 30 YEARS OLD) RICH COVE 
FOREST DOMINATED WITHIN THE 
OVERSTORY WITH LIRIODENDRON 
TULIPIFERA, ROBINIA PSEUDOACACIA, 
PRUNUS SEROTINA, AND ACER SACCHARUM. 
OPEN UNDERSTORY STRUCTURE WITH A 
DIVERSE HERBACEOUS LAYER OF TRILLIUM AREA WITHIN TIMBER BASE. PROPOSED SALE ARE  

GARY KAUFFMAN AND ALAN SMITH, 30 JUNE 1994 
(USFS SURVEY, DISKFILE). Schwartzman 2013-05-07 2019-10-07 2058.080534 335982.3106 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

16783 1491 Pedicularis lanceolata 9 Swamp Lousew1994-06-23 1994-06-23 1994-06-23 Current D 3-Medium T  S1 S1 G5 G5 WetlandPlant Vascular Plant
M: bottomlands, swampy 
woods 19415 N N 7.71 3450 -1 BUCK CREEK

WIDE, FLAT AREA ALONG BUCK CREEK BEGINNING AT ITS CONFLUENCE 
WITH BLACK BRANCH. DIRECTLY DOWNSLOPE OF INTERSECTION OF US 64 
AND OLD 64. SUSPECT ORIGINAL OCCURRENCE NOT IN COMPARTMENT 105 
AS DOCUMENTED SINCE US 64 IS AT LEAST 1 AIR MILE FROM THIS 
COMPARTM

2 CLUMPS SEEN WITHIN 10 METERS OF BUCK CREEK. IN LEAF ON 23 JUNE
1994 (KAUFFMAN AND SMITH 1994).  

OCCURRENCE IS LOCATED IN THE LOWEST, 
MORE HYDRIC PORTION OF THIS SWAMP 
FOREST-BOG COMPLEX. SITE HAS 
PROBABLY BEEN PREVIOUSLY AFFECTED BY 
HIGHWAY CONSTRUCTION OF BOTH OLD 64 
AND CURRENT US 64. SOME OF THE 
ASSOCIATED HERBACEOUS SPECIES   HERB.NCU 35135, A.E. RADFORD, SEPTEMBER 1948. Russo 1995-05-23 2019-10-07 2058.139023 336001.4176 244 Plant Vascular Flowering Plant Pedicularis lanceolata Swamp Lousewort G5 S1

16845 6190 Hexastylis rhombiformis 5 French Broad H1986 1986 1982-04-22 Current D 3-Medium SR-L  S3 S3 G3 G3 Upland Plant Vascular Plant MP: cove forests 21745 N N 7.71 2300 -1

ON WEST SIDE OF NORTH 
FORK OF FRENCH BROAD 
RIVER ON THE SOUTH SIDE 
OF SPICE COVE

ON WEST SIDE OF NORTH FORK OF FRENCH BROAD RIVER ON THE SOUTH 
SIDE OF SPICE COVE MOUNTAIN, APPROX. 3/4 MILE NORTH OF 
INTERSECTION OF ROUTE 215 & US 64. [NEAR PISGAH NF, PISGAH RD 
COMPARTMENT 126.]

1-10 INDIVIDUALS WERE COUNTED BY GADDY, 1986. ASSOCIATED WITH 
ERICACEOUS SHRUBS, GOODYERA REPENS & ACID-SITE SPECIES.  This is 
a specimen in the Western Carolina University Herbarium collected by L.L. Gaddy on 
22 April 1982. L.L. Gaddy

WHITE PINE-KALMIA-RHODODENDRON RIVER 
BLUFFS   HERB.WCUH, L.L. Gaddy 250, 22 April 1982 Reardon 2006-06-30 2019-10-07 2058.09834 335988.136 226 Plant Vascular Flowering Plant Hexastylis rhombiformis French Broad Heartleaf G2 S2

16890 36147 Perimyotis subflavus 58 Tricolored Bat 2009-06-03 2009-06-03 2009-06-03 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 7.71 -1 -1 Little Fires Creek at FR 340

Little Fires Creek at FR 340. [Coordinates map the site at the confluence of Fires Creek
and Little Fires Creek (LeGrand 2015)].

2009: 2 adult males mist-netted by O'Keefe on June 3, 2009 (NCWRC 2014, O'Keefe
2012). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-10-20 2019-10-07 2058.139023 336001.4176 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

16966 8577 Hexalectris spicata 30 Crested Coralro1992-07-16 1992-07-16 1992-07-16 Current D 3-Medium SR-P  S2 S2 G5 G5 Upland Plant Vascular Plant
PMC: dry or mesic woods on 
basic soils 21674 N N 7.71 2700 2700

MILKSICK KNOB: ABOUT 1.5 
AIR MILES WEST OF MOUNT 
ZION CHURCH, ON THE SOUTH 
SLOPE

MILKSICK KNOB: ABOUT 1.5 AIR MILES WEST OF MOUNT ZION CHURCH, ON 
THE SOUTH SLOPES OF THE KNOB [NANTAHALA NF, WAYAH RD 
COMPARTMENT 102].

THREE STEMS IN BUD ON 16 JULY 1992 WITH QUERCUS MONTANA, Q. 
COCCINEA, KALMIA, LATIFOLIA, VACCINIUM FUSCATUM, MELICA MUTICA, 
PANICUM CAPILARE VAR. CAMPESTRE, DANTHONIA SERICEA, ELYMUS 
VILLOSA, LILIUM MICHAUXII (KAUFFMAN 1992).  

ROCKY SLOPE WITH EXPANSES OF ALMOST 
VERTICAL BARE ROCK. SHADY. SOUTHERN 
ASPECT. SITE IS IN TIMBER BASE. OCCURRENCE SUFFERS I MANAGEMENT AREA 3B. G. KAUFFMAN, 16 JUNE 1992 (FIELD SURVEY, FORM). Oakley 1993-02-23 2019-10-07 2058.121183 335995.5922 304 Plant Vascular Orchid Hexalectris spicata Crested Coralroot G5 S2

16969 9555 Glyceria laxa 11 Lax Mannagras 2008-07-09 2008-07-09 1973-07-13 Current B 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: seeps 20025 N N 7.71 3400 -1 Nantahala River Bogs

NANTAHALA RIVER BOGS: "WHITE OAK BOTTOMS, BOG, 2.1 MILES SOUTH 
OF WALLACE GAP ON US 64. ELEV. 3400 FEET" (PITTILLO & FLOYD 1973). 
[NANTAHALA NF - WAYAH RD COMPARTMENT 135.] This is a sub EO of Principal 
EO 028. (Amoroso 2009)

NO INFORMATION. Several large patches totaling approx. 7 m2 over 1/4 acre 
observed by Schwartzman on 7/9/08 (Schwartzman 2008). Ed Schwartzman (NCNHP)

"BOG" (PITTILLO & FLOYD 1973). On edge of 
beaver impounded areas on the north edge of the 
wetland (Schwartzman 2008). PROBABLY IN REGISTERED AND SPECIAL-INTEREST 

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Schwartzman 2008-11-13 2019-10-07 2058.139023 336001.4176 293 Plant Vascular Grass Glyceria laxa Lax Mannagrass G5 S1

17122 10969 Lonicera canadensis 25 American Fly-h 1996-06-12 1996-06-12 1996-06-12 Current D 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 7.71 3700 3700
LITTLE SALT ROCK CREEK 
SLOPES

SITE IS ALONG RIGHT FORK OF LITTLE SALT ROCK CREEK ABOUT 0.5 MILE 
SOUTHEAST OF LITTLE ROCKY MOUNTAIN; AT THE BASE OF A 50 FOOT 
CASCADING WATERFALL NEAR THE PUBLIC/PRIVATE BOUNDARY LINE. 
[NANTAHALA NF, HIGHLANDS RD, COMPARTMENT 58].

ONE CLUMP WITH FOUR STEMS, ALL WITH IMMATURE FRUIT ON JUNE 12 
(KAUFFMAN 1996).  

WITHIN 5 FEET OF ROCK STREWN CREEK IN 
ECOTONE OF ACIDIC COVE FOREST AND 
RICH COVE FOREST. BETULA 
ALLEGHANIENSIS, ACER SPICATUM, 
VERATRUM VIRIDE, EUONYMUS OBOVATUS, 
ASTER CHLOROLEPIS, THALICTRUM 
CLAVATUM AND RHODODENDRON MAXIMUM   

G. KAUFFMAN (USFS), 12 JUNE 1996. (USFS SURVEY, 
DISKFILE). Amoroso 1998-05-04 2019-10-07 2058.089252 335985.1663 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

17489 21338 Thermopsis mollis 54 Appalachian Go2002-07-28 2002-07-28 2002-07-28 Current B 3-Medium SC-V  S2 S2 G3G4 G3 Upland Plant Vascular Plant
PM: dry ridges and open 
woodlands 18159 N N 7.71 1440 1360

Pisgah National Forest: Reedys 
Fork

Pisgah National Forest: Reedys Fork.  "USFS Road 118, Upper Reedy's Creek" (Danley 
2002).

Approximately 50 stems, non-flowering, over an area of 8 meters x 8 meters (Danley 
2002). David Danley, USFS; S. Simon

Population occurs in a roadside of a Pine-Oak Heath 
(Danley 2002). EO is not within a Dedicated or Registered Heritage Area (V 

Contributed. Personal communications contributed to the NC 
NHP by persons or organizations outside the program. Vazquez 2005-04-19 2019-10-07 2058.10438 335990.1048 276 Plant Vascular Flowering Plant Thermopsis mollis Appalachian Gloden-banner G3G4 S2

17501 7789 Buckleya distichophylla 1 Piratebush 2008-05-13 2008-05-13 1954-05-08 Current BC 3-Medium T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: bluffs, dry slopes, forests 
on lower slopes 16404 N N 7.71 2280 -1

Camp Branch Falls/Nantahala 
Gorge

CAMP BRANCH FALLS/NANTAHALA GORGE: "CAMP BRANCH FALLS, IN 
NANTAHALA GORGE, 2.8 MILES SOUTHEAST OF US 19 ON CR 1310." ABOUT 
150 FEET UP FROM THE NANTAHALA RIVER, AT THE PRECIPICE OF THE 
FALLS, ON EAST SIDE OF CAMP BRANCH CREEK. [NANTAHALA NF, WAYAH 

Three of four dozen plants, many with multiple stems, estimated 100-200 stems, 
plants looked good, vigourous, flowering, and with a fair number of younger plants less
than two feet tall; only a portion of the population was surveyed due to rugged terain

Duke Rankin, USFS; Gary Kauffman, 
USFS

IN A VERY MOIST HEMLOCK-OAK FOREST 
WITH DENSE UNDERSTORY OF 
RHODODENDRON MAXIMUM & MOUNTAIN 
LAUREL. SOIL VERY SHALLOW AND ROCKY. REGISTERED & SPECIAL-INTEREST AREA. NOT IN TMANAGEMENT AREA 4C.

Mowbray, T.B. 1985. Final status report on Buckleya 
distichophylla. Report submitted to the U.S. Dept. of the 
Interior, Endangered Species Office, Asheville, NC;  
Tennessee Valley Authority Natural Heritage Program Wichmann 2008-09-02 2019-10-07 2058.103374 335989.7668 324 Plant Vascular Shrub Buckleya distichophylla Piratebush G3 S2

17530 2512 Viola appalachiensis 6 Appalachian Vio1998-07-22 1998-07-22 1997-07 Current D 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 7.71 3440 3440

NANTAHALA RIVER STANDING 
INDIAN CAMPGROUND (Sub EO 
of EO 015)

ALONG ROADBANK OF FS 424 IN THE STANDING INDIAN CAMPGROUND 
FACILITY ABOUT 100 FEET EAST OF THE NANTAHALA RIVER BRIDGE 
[NANTAHALA NF, WAYAH RD, COMPARTMENT 119]. This is a sub EO of Principal 

POPULATION ONLY SEEN ON THE ROAD CUT IN LOOSE SOIL WITH TOTAL
COVERAGE ESTIMATED AT 50-100 SQUARE METERS; NO FRUITS SEEN ON
JULY 22, 1998. (KAUFFMAN 1998).  

RUDERAL ROADSIDE EDGE WITH NATIVE AND 
NONNATIVE HERBS.   

G. KAUFFMAN (USFS), JULY 1998. (USFS SURVEY, 
DISKFILE). Amoroso 2000-04-13 2019-10-07 2058.139023 336001.4176 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

17598 8238 Lysimachia fraseri 1 Fraser's Looses2007 2007 1970-07-10 Current D? 3-Medium E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 7.71 3560 -1

Escarpment Gorges Macrosite: 
Rainy Knobs

IN GAP BETWEEN THE RAINY KNOBS, OFF SR 1152 AT WINDY GAP. AT OLD 
HOME SITE BETWEEN TWO NEW HOMES. (This is a sub EO of 051).

In 2006-2007, Schwartzman found only approximately 20 stems in same location 
previously surveyed by Kauffman and Bates; low population numbers may be due to 
extreme drought during this time (Schwartzman pers. comm. to Buchanan 2008). 595
PLUS STEMS IN LE

Ed Schwartzman, NCNHP; Gary 
Kauffman, US Forest Service; Moni 
Bates, NC Plant Cons. Program

IN GAP OF A CLEARED OPENING AROUND 
OLD HOME SITE AND SHED. 100% CANOPY 
COVER WITH FILTERED LIGHT AND 
MOIST/DRY SOIL. ACER RUBRUM, TSUGA 
CANADENSIS, PINUS STROBUS, AND 
LIRIODENDRON TULIPERFA CANOPY. HERBS 
INCLUDE DESMODIUM SP., VIOLA SP. AND This EO is included on the Plant Conservation Program's S AREAS IS MOWED OCCASIO

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC;  
Schwartzman, E. 200 Schwartzman 2009-04-28 2019-10-07 2058.139023 336001.4176 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

17600 12878 Lonicera canadensis 8 American Fly-h 1992-09-10 1992-09-10 1992-09-10 Current D 3-Medium SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 7.71 4400 4950 Rich Mountain/Sugar Creek

RICH MOUNTAIN WEST: SUBPOPULATION 1: ON SMALL KNOB ABOUT 0.6 
MILE WEST OF SUGAR CREEK GAP; SUBPOPULATION 2: IN SMALL COVE 
ABOUT 0.35 MILE NORTHWEST OF SUGAR CREEK GAP [NANTAHALA NF, 
HIGHLANDS RD COMPARTMENT 98].

TOTAL OF THREE PLANTS AT THE TWO LOCATIONS (FRUITING IN JUNE). 
SUBPOP. 1 IN MONTANE OAK-HICKORY FOREST WITH CARYA 
TOMENTOSA AND RHODODENDRON CALENDULACEUM; SUBPOP. 2 IN HIGH
ELEVATION SEEP WITH VIBURNUM ALNIFOLIUM, DIPHYLLEIA CYMOSA,  

SUBPOP. 1 ON RIDGETOP; SUBPOP. 2 IN 
SEEP. NOT IN TIMBER BASE MANAGEMENT AREA 2C

Dellinger, Bob. 1992. Inventory of Natural Areas and Rare 
Species of the Highlands Ranger District, Nantahala National 
Forest. Oakley  2019-10-07 2058.063731 335976.8232 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2
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17701 7495 Silene ovata 41 Mountain Catch1998-10-15 1998-10-15 1998-10-15 Current B 3-Medium SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 7.71 3600 3640 HURRICANE RIDGE

HURRICANE RIDGE, ABOUT 1 MILE EAST OF INTERSTATE 40,AND .5 MILES 
SOUTHWEST OF HURRICANE GAP, BETWEEN FS ROADS # 3570E AND RIDGE 
SUMMIT. [COMPARTMENTS 457 OF THE APPALACHIAN RANGER DISTRICT, 
PISGAH NATIONAL FOREST]

27 CLUMPS COUNTED IN FRUIT AND FLOWER ON 15 OCTOBER (DANLEY 
1998).  

RICH HERBACEOUS MONTANE OAK-HICKORY 
FOREST,45 HERBACEOUS SPECIES NOTED 
WITHIN SITE, ON SOUTHERN EXPOSURE.  SITE WILL BE PROTECTED F

DAVID DANLEY (USFS) 15 OCTOBER 1998 (FIELD 
SURVEY).   2019-10-07 2058.103374 335989.7668 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

17750 9408 Huperzia porophila 12 Rock Fir-clubm 1995 1995 1987-05-20 Current CD 3-Medium SR-P  S2 S2 G4 G4 WetlandPlant Vascular Plant M: in spray zone of waterfalls 16317 N N 7.71 2500 -1

Nantahala National Forest, 
Escarpment Gorges Macrosite: 
Scotsman Creek

Nantahala National Forest, Escarpment Gorges Macrosite: Scotsman Creek.  UNDER 
FALLS BELOW BULL PEN ROAD. [NANTAHALA NF, HIGHLANDS RD 
COMPARTMENT 36].  "No trails access the falls, and the most direct route to the site 
is to travel approximately 1 mile e

Presence only noted (Zartman 1995).  4 PLANTS (WEAKLEY & MITCHELL 1989). 
BETWEEN 11 AND 50 STEMS, IN 3 SMALL CLUMPS, IN AN AREA OF 5-10 
SQUARE METERS (GADDY & HEIMAN 1987).

Charles Zartman and Dan Pittillo, 
WCU and HBS

IN SHADE UNDER FALLS, IN SPRAY ZONE 
(SPRAY CLIFF NATURAL COMMUNITY), WITH 
MNIUM SP., ASPLENIUM TRICHOMANES. EO is not within a Dedicated or Registered Heritage Area (V"The grotto flora is quite fragile, a

Zartman, C., and D. Pittillo. 1995. An Inventory of Spray Cliff 
Plant Communities in the Chattooga Basin. 86 pp. Vazquez 2005-03-21 2019-10-07 2058.091763 335985.9854 164 Plant Vascular Clubmoss Huperzia porophila Rock Fir Clubmoss G4 S2

17870 19353 Helenium brevifolium 15 Littleleaf Sneez 1981 1981 1981 Current E 3-Medium E  S1 S1 G4 G4 WetlandPlant Vascular Plant
PMC: bogs, seeps, 
riverbanks, other wet sites 17568 N N 7.71 3210 3280

Clear Creek Bog/Stephens Branch 
Bog

CLEAR CREEK BOG: SOUTHWEST OF NANTAHALA LAKE, NORTH-
NORTHWEST OF SHOOTING CREEK, CLEAR CREEK BOG ON CLEAR CREEK, 
0.8 AIR MILE FROM THE MACON COUNTY BORDER. NO INFORMATION GIVEN (GADDY 1981).  SOUTHERN APPALACHIAN BOG   

Gaddy, L.L. 1981. The Bogs of the Southwestern Mountains of 
North Carolina. Report to Natural Heritage Program. Smith 1993-12-02 2019-10-07 2058.080534 335982.3106 221 Plant Vascular Flowering Plant Helenium brevifolium Littleleaf Sneezeweed G3G4 S1

17920 16302 Trientalis borealis 3 Starflower 1991-10-03 1991-10-03 1991-09-10 Current B 3-Medium E  S1 S1 G5 G5 Upland Plant Vascular Plant
M: coves, northern hardwood 
forest 16077 N N 7.71 3720 3720

Cheoah Mountains: Headwaters of 
Bee Creek, about 4.0 air miles 
south of Fontana Lake. In cove on 
west side of headwaters of 
westernmost fork of Bee Creek 
(Nantahala NF, Cheoah Road  

BETWEEN 100-500 PLANTS ON 10 SEPTEMBER and 3 NOVEMBER 1991 
(HUBER 1991).  

MOIST SITE WITH NORTHWEST ASPECT AND 
FILTERED LIGHT IN RICH COVE FOREST. SITE IS IN TIMBER BASE. CONSTRUCTION OF A PRMANAGEMENT AREA 3B. MO

F. HUBER, 10 SEPTEMBER & 3 NOVEMBER 1991 (FIELD 
SURVEY, FORM). Robinson 2014-02-10 2019-10-07 2058.121183 335995.5922 280 Plant Vascular Flowering Plant Trientalis borealis Starflower G5 S1

17970 3485 Buckleya distichophylla 13 Piratebush 1991-09-20 1991-09-20 1991-09-20 Current D 3-Medium T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: bluffs, dry slopes, forests 
on lower slopes 16404 N N 7.71 2000 -1 Mount Sterling Creek Forests

MOUNT STERLING CREEK FORESTS (PIGEON RIVER GORGE MACROSITE): 
WITHIN LOWER 2.5 MILES OF STERLING CREEK FROM ITS JUNCTION WITH 
THE PIGEON RIVER [PISGAH NF, FRENCH BROAD RD COMPARTMENT 69] 

A COUPLE OF SHRUBS ON 20 SEPTEMBER ON EAST-FACING UPPER 
SLOPE ABOUT 200 FEET ABOVE STREAM (SMITH 1991).  

UPPER EAST-FACING SLOPE ABOUT 200 
FEET ABOVE MT. STERLING CREEK (SMITH 
1991). IN TIMBER BASE MANAGEMENT AREA 1B ON P

Oakley, S.C. 1996. Natural areas inventory of Haywood 
County, North Carolina. Oakley 1995-12-13 2019-10-07 2058.139023 336001.4176 324 Plant Vascular Shrub Buckleya distichophylla Piratebush G3 S2

17981 13334 Viola appalachiensis 3 Appalachian Vio1998-04-25 1998-04-25 1998-04-25 Current B 3-Medium SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 7.71 3100 -1

ALONG OLD ROADBED ON THE 
WEST SIDE OF THE 
NANTAHALA RIVER JUST 
NORTH OF THE CONF

ALONG OLD ROADBED ON THE WEST SIDE OF THE NANTAHALA RIVER JUST 
NORTH OF THE CONFLUENCE OF BUCK CREEK INTO THE RIVER; 
POPULATION EXTENDS UP TO 0.25 MILE ALONG THE NANTAHALA RIVER.

POPULATION SCATTERED ALONG OLD ROADBED OVER AT LEAST 2 
ACRES, PROBABLY A LOT GREATER; 50-100 CLUMPS SEEN, SOME OF 
THESE QUITE EXTENSIVE COVERING 1 SQUARE-METER; IN BLOOM ON 25 
MAY (KAUFFMAN ET AL 1998).  

OCCURRING IN GAPS OF ACIDIC COVE 
FOREST AND ALONG LOWEST SLOPE OF 
MID SERAL RICH COVE FOREST. DIRCA 
PALUSTRIS AND TRILLIUM RUGELLII WERE 
SEEN IN THE RICH COVE FOREST. 
HERBACEAOUS ASSOCIATES INCLUDED 
RUDERAL SPECIES AND SHADE TOLERANT AREA IS UNDERGOING SECOND HOME DEVELOPME HERB.? G. KAUFFMAN 25 APRIL 1998. Amoroso 1998-05-14 2019-10-07 2058.091763 335985.9854 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

18120 10096 Carex roanensis 2 Roan Sedge 2003-06-08 2003-06-08 1995-05-18 Current CD 3-Medium SR-T  S2 S2 G2G3 G2 Upland Plant Vascular Plant M: forests 21915 N N 7.71 3320 3320
Pisgah National Forest: Shepard 
Mountian

WEST SIDE OF SHEPARD MOUNTAIN. ABOUT 1/2 MILE NORTHEAST OF SR 
ROAD 1325 ALONG THE RIGHT FORK OF BEANS CREEK. [COMPARTMENT 82 
OF THE TOECANE RANGER DISTRICT, PISGAH NATIONAL FOREST]

Smith observed species "sparse along the road and on wooded slopes above" on 08 
June 2003 (Smith 2003). EXTENT OF POPULATION NOT KNOWN (DANLEY 
1995). Dave Danley, USFS; T.W. Smith

SMALL RICH COVE SURROUNDED BY ACIDIC 
COVE FOREST. (DANLEY 1995).   

Smith, T., J. Donaldson, T. Wieboldt, G. Kauffman, and M. 
Waterway. The Geographic and Ecological Distribution of the 
Roan Mountain Sedge, Carex roanensis (Cyperaceae). 
Castanea 71(1): 45-53. March 2006. Mason 2007-07-26 2019-10-07 2058.068654 335978.4303 319 Plant Vascular Sedge Carex roanensis Roan Sedge G2G3 S2

18139 7091 Rhododendron vaseyi 43 Pink-shell Azale1990 1990 1989 Current E 3-Medium SR-L  S3 S3 G3 G3 WetlandPlant Vascular Plant

M: high elevation oak forests, 
heath balds, spruce-fir forests, 
and rocky areas 21648 N N 7.71 3940 4040 RATTLESNAKE KNOB

PANTHERTOWN VALLEY: NORTHEAST OF THE SUMMIT OF RATTLESNAKE 
KNOB (SMITH 1992). NO INFORMATION.  

RHODODENDRON VASEYI OCCURS IN THE 
WOODS AND AT THE EDGES OF ROCK 
OUTCROPS ALL AROUND (BUT NOT IN) THE 
RIM OF PANTHERTOWN VALLEY. SPECIES 
ASSOCIATED WITH PINKSHELL AZALEA 
INCLUDE QUERCUS SP., MAGNOLIA 
ACUMINATA, HALESIA TETRAPTERA, BETULA AREA IS NOT IN TIMBER BASE AND IS BEING USED  

Pittillo, J.D. 1994. Natural areas inventory of Jackson County, 
North Carolina. Conservation Trust for North Carolina, Raleigh; 
Jackson County Dept. of Planning and Development; and NC 
Natural Heritage Program, DPR, Raleigh, NC;  Smith, A.B. 
1992. Panthe Kelly 1993-06-16 2019-10-07 2058.080534 335982.3106 329 Plant Vascular Shrub Rhododendron vaseyi Pink-shell Azalea G3 S3

18149 9802 Chamerion platyphyllum 7 Fireweed 2007-12 2007-12 1997-10-17 Current B 3-Medium E  S1 S1 G5T5 T5 Upland Plant Vascular Plant
M: grassy balds, roadsides, 
disturbed areas 19751 N N 7.71 5800 5800 Sam Knob

SAM KNOB: ALONG MOWING SERVICE ROAD ABOUT 0.20 MILE WEST OF 
SAM KNOB PARKING AREA; 1.5 AIR MILES NORTH OF BLUE RIDGE 
PARKWAY. [PISGAH NF, PISGAH RD, COMPARTMENT 30].

Danley observed specimen at Sams Knob 12, 2007 where the species has been 
increasing in recent years (Danley 2007).  APPROXIMATELY 200 CLUMPS IN 
FLOWER AND FRUIT OVER A 1000 SQUARE-FOOT AREA (2 LINEAR 
POPULATIONS)SEEN ON 10 JULY (KRANYIK 1998). TWO DECOM Danley; Dellinger; Kauffman; Kranyik

Specimen was observed at Sams Knob (Danley, 
2007).  TYPICAL HIGH ELEVATION 
DISTURBANCE SPECIES PRESENT SUCH AS 
RUBUS, ACHILLEA MILLEFOLIA, CUSCUTA, 
ASTER SP., VACCINIUM, MIXED GRASSES 
(KRANYIK 1998). ALONG ROADSIDE EDGE 
WITH ASTER DUMOSUS, ASTER SAGITIFO   

Contributed. 2007. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program;  
Weakley, Alan S. 2003. Flora of the Carolinas, Virginia, and 
Georgia: working draft of September 26, 2003. Unpublished 
draft, UNC H Cepero 2010-12-22 2019-10-07 2058.051115 335972.7044 197 Plant Vascular Flowering Plant Chamerion platyphyllum Purple Willowherb G5 S1

18261 28054 Euphorbia purpurea 33 Glade Spurge 2009-07-24 2009-07-24 2009-05-19 Current A 1-Very High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 7.58 3400 4400 Turkey Knob (Corbin Knob SNHA)

Scattered throughout Rich Cove and Montane Oak-Hickory Forest around Turkey Knob 
in the Cowee Mountains, approximately 1.5 miles southeast of US Highway 441. Access 
is from private property on Mountain Grove Drive (SR 1521) or Corbin Road (SR 1504).

500-1000 plants estimated in 7 general sub-populations. More plants likely occur. 
Many observed flowering by Schwartzman on 5/19/09 (Schwartzman 2010). Ed Schwartzman (NCNHP)

The plants grow in Rich Cove Forest in coves below 
Turkey knob and Montane Oak-Hickory Forest on 
the ridge-tops and upper slopes. They usually grow 
in mature forest and occasionally along streams and 
in seeps. Community composition is very diverse. Populations on private land need protection via conservation 

Schwartzman, E. 2009. Field notes for site visits conducted 
during 2009. Schwartzman 2010-07-27 2019-10-07 5247.091422 330002.2676 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

18506 28053 Euphorbia purpurea 32 Glade Spurge 2009-08-18 2009-08-18 2009-08-18 Current B 1-Very High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 6.87 3600 3900 Corbin Knob (Cowee Mountains)

Scattered in Rich Cove Forest 0.4 miles southwest of Corbin Knob and approximately 
1.5 miles southeast of US Highway 441 in the Cowee Mountains. Access is from private 
property on the west-side of Deelick Knob.

Over 100 plants estimated by Schwartzman and Martin on 8/18/09 (Schwartzman 
2010).

Brent Martin (TWS); Ed 
Schwartzman (NCNHP)

The plants grow in an extremely lush, diverse Rich 
Cove Forest that supports several other rare 
species. This forest is dominated by Liriodendron 
tulipifera, though mesic hardwoods such as Aesculus 
flava, Magnolia acuminata, A. rubrum, Carya USFS land should be reviewed for registry to protect rare s  

Schwartzman, E. 2009. Field notes for site visits conducted 
during 2009. Schwartzman 2010-07-27 2019-10-07 2132.652847 299219.278 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

18698 2614 Euphorbia purpurea 5 Glade Spurge 2014-08-07 2014-08-07 1968-05 Current B 2-High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 6.43 3600 3800

Alarka Laurel - Cowee Bald - upper 
Blazed Creek

Alarka Laurel - Cowee Bald:  Upper Blazed Creek. Approximately 0.6 km southwet of 
Cowee Bald/Cowee fire tower, near headwater streams of Blazed Creek, above and 
below FSR-7064 (Rankin 2002). "3 MILES ABOVE WATERFALL OF CO. RD. 1347 IN
A POPULAR [SIC] COV

Punsalan and Decker observed 60+ stems in 5.2 acres on 07 August 2014. 
 Approximately 35% were in flower (Punsalan 2014).  Total of approximately 100 
stems in 20 or 30 clumps in four groups, primarily below Forest Service road near 
stream courses obser

April Punsalan, USFS; Luke Decker; 
W.T. "Duke" Rankin, USFS

Rich, transitional cove forest with Fraxinius 
americana and Prunus serotina. Herbaceous layer 
well developed, reaching 100% cover (Rankin 2002). 
 Associated species include Smilax hugeri, 
Sanguinaria canadensis, Asclepias quaternata,  A portion of this population falls w

2014. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program;  U.S. Forest Service. 2002. Rare species 
reports contributed to NCNHP by U.S. Forest Service personel 
or their con Robinson 2015-08-17 2019-10-07 4675.963369 280200.8677 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

18729 20603 Spigelia marilandica 1 Pink-root 1999-09-15 1999-09-15 1999-06-18 Current E 3-Medium T  S1 S1 G4 G4 Upland Plant Vascular Plant M: open woods 21415 N N 6.27 1560 1720

Nantahala National Forest, 
Hiwassee Lake Rare Plant Site 
(This is a sub EO of 004).

Nantahala National Forest, Hiwassee Lake Rare Plant Site (This is a sub EO of 004).  
"Subpopulation in cove from 20-250 meters downslope of former open logging road, 
primarily on northwest face of primarily northeast tending cove" (Kauffman 1999).

"Subpopulation A: 110 individuals counted, almost all with single stem, 7 with fruit, 
occurring over approximately 1-2 hectares" (Kauffman 1999). Gary Kauffman, USFS

"Subpop A:  Mid-seral disturbed Mesic Oak-Hickory 
Forest grading to highly disturbed Rich Cove Forest. 
Mesic  Oak-Hickory dominated in the overstory with 
Quercus alba, Liriodendron tulipifera, Quercus rubra, 
Carya glabra, Tsuga canadensis, and Acer rub  "Remove invasive species from s  Vazquez 2005-01-19 2019-10-07 2297.308797 273304.5387 263 Plant Vascular Flowering Plant Spigelia marilandica Pink root G4 S1

18731 36027 Myotis lucifugus 50 Little Brown Ba 2010-06-19 2010-06-19 2008-06-12 Current B 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 6.27 -1 -1

Near junction of Snateetlah Creek 
and John's Branch

Four sites: 1) along John's Branch very close to FR 81C;  2) Santeetlah rock, along FR 
81C near junction of Santeetlah Creek with John's Branch;  3) along FR 81C, perhaps 
0.2 mile up from FR 81 junction; 4) Whigg Branch at FR 81C.

2010: 5 individuals total mist-netted in 2010 at three sites by O'Keefe et al.: one adult 
male at John's Branch/FS 81C on June 19, 2010;  two adult females at Whigg 
Branch/FS 81C on June 15, 2010; and 1 adult male, 1 adult female at Whigg Branch 
at FS 8

Scott Bosworth (WRC), Joy O'Keefe, 
and others    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-08-01 2019-10-07 3601.65728 272983.8481 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

18912 36140 Perimyotis subflavus 53 Tricolored Bat 2017-06-06 2017-06-06 2008-07-03 Current E 3-Medium SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 
places 18194 N N 5.91 -1 -1 Shuler Creek Headwaters

Shuler Creek Headwaters: Mist net sites at locations in headwaters area of Schuler 
Creek including: 1) Along Shluer Creek and FR 50; 2) Gowans Cove, along Quinn Road; 
3) Shuler Creek at Burrell Mountain Road; 4) along Joe Brown Hwy.

2017: 2 individuals (1 adult male, 1 unspecified) captured by Caldwell on 06 June 2017 
along FR 50 at Schuler Creek (NCWRC 2017). 2015: 1 adult male mist-netted by 
Libby on 09 June 2015 along FR 50 at Schuler Creek (NCWRC 2016). 2014: 3 adult 
males mist-

Gary Libby; Joy O'Keefe et al.; 
Katherine Caldwell, NCWRC    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Documents containing data contributed by NCWRC staff in 
2016;  N.C. Wildlife Reso Mason 2018-08-16 2019-10-07 3344.325203 257229.5289 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

18917 28639 Desmognathus wrighti 39 Southern Pygm 2016-05-10 2016-05-10 1969-06-14 Current A 3-Medium SR  S2S3 S2 G3 G3 Upland Animal Amphibian

M: mid to high elevation 
forests, often in spruce-fir; 
west of the French Broad 
River 18108 N N 5.9 4300 4600 Yellow Mountain vicinity

Yellow Mountain vicinity: This occurrence is located in Clay and Macon counties, NC and 
consists of habitat in the vicinity of Yellow Mountain, Deep Gap, Little Buck creek, 
Middle Ridge, Park Creek, and Nantahala River. Refer to Source Features for detailed information regarding this occurrence.     

HerpMapper. 2019. HerpMapper: A Global Herp Atlas and Data 
Hub. Iowa, U.S.A. Available http://www.herpmapper.org. 
(Accessed: 14-08-2019);  Kansas University (KU) Biodiversity 
Institute and Natural History Museum collections. Lawrence, 
KS;  Moskwik, Matth Ratcliffe 2019-09-25 2019-10-07 6503.856403 257189.1967 4 Amphibian Salamander Desmognathus wrighti Southern Pygmy Salamander G3 S2

18962 14255 Lilium grayi 7 Gray's Lily 1988-06-20 1988-06-20 1970-06 Current B 2-High T  S1S2 S1 G1G2 G1 WetlandPlant Vascular Plant

M: bogs, wet meadows, 
seeps, grassy balds, high 
elevation forests 15294 N Y 5.78 5160 -1

Pinnacle Mountain/Mill Creek: 
Pinnacle (Sub EO of EO 137)

PINNACLE MOUNTAIN/ROCKY TOP: 3 LOCATIONS ON OLD MONTREAT-MT. 
MITCHELL ROAD. THE ROAD STARTS AT BRP MILEPOST 354.8. SITE 1) [Camp 
site/spring location] 0.5 MILE SOUTH OF BLUE RIDGE PARKWAY ON SOUTH 
SLOPE OF THE PINNACLE, 25 METERS PAST JUNCTION WITH SECON

Site 1) 14+ STEMS COUNTED OVER 5-10 SQUARE METERS, IN LEAF, BUD & 
FLOWER ON 14 JUNE 1988 (HEIMAN 1988). 4 FLOWERING STEMS & 3 
NONFLOWERING SEEN ON 24 JUNE 1987; MAY BE MORE, ESPECIALLY 
NONFLOWERING. GROWING AMIDST LARGE BROAD-LEAVED HERBS, 
VERY HARD TO S

Don McLeod; Karin Heiman; Marj 
Boyer, NCPCP

HIGH ELEVATION RED OAK FOREST ON 
EAST-FACING SLOPES (HEIMAN & SMITH 
1995). NORTHERN HARDWOOD FOREST; 
SPRING IN FOREST; AREA OPENS UP 
IMMEDIATELY ONTO ROAD. SATURATED, MID 
SLOPE, OPEN TO FILTERED LIGHT, WITH 
EUPATORIADELPHUS SP., MONARDA DIDYMA,  "MAKE SURE USFS WILL NOT

Heiman, K.A, and A.B. Smith. 1995. Natural areas of 
Buncombe County, North Carolina. NC Natural Heritage 
Program, Division of Parks and Recreation, DEHNR, Raleigh, 
NC, and Buncombe County, NC. Mason 2009-02-20 2019-10-07 3087.141125 251990.0291 231 Plant Vascular Flowering Plant Lilium grayi Gray's Lily G3 S3

18974 36165 Perimyotis subflavus 74 Tricolored Bat 2018-07-16 2018-07-16 2000 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 
places 18194 N N 5.78 -1 -1

Pigeon River at Harmon Den - mist 
net area

Pigeon River at Harmon Den - mist net area. Along or close to the Pigeon River at the 
Harmon Den Road (FR 288) and ford. Three sites very close together.

2018: 1 juvenile male mist netted by Caldwell on 16 July 2018 (NCWRC 2018). 2015: 
1 adult male mist-netted by Caldwell on 07 July 2015 (NCWRC 2016). 2014: 2 adult 
males mist-netted by Libby on 01 July 2014 (NCWRC 2016). 2013: 3 individuals (2 
adult males

Andrew Pyle; Dottie Brown; Gary 
Libby; Katherine Caldwell, NCWRC; 
Lisa Gatens, NCSM; Rod 
McClanahan et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Documents containing data contributed by NCWRC staff in 
2016;  N.C. Wildlife Reso Mason 2019-03-04 2019-10-07 3087.083402 251980.5677 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

18983 27919 Rhododendron cumberlandense 9 Cumberland Az 2008-06-10 2008-06-10 2008-06-10 Current AB 2-High SR-P  S1 S1 G4? G4 Upland Plant Vascular Plant M: grassy or shrub balds 17485 N N 5.78 -1 -1

Nantahala National Forest: 
Leatherman Gap to Blazed Gap 
Area

Nantahala National Forest: Leatherman Gap to Blazed Gap Area. Three subpopulations 
along FSR-70 over a distance of 4km. Beginning about 1.5km southwest of Leatherman 
Gap and continuing to pronounced switchback 1km northeast of Blazed Gap (Rankin 
2008).

About 150-200 flowering stems visible from road along 4 km stretch. Several large 
clumps of flowering stems concentrated in a 50m section about 0.5km northeast of 
Leatherman Gap. Scattered stems also evident in prescribed fire unit below 
Leatherman Gap. W.T. "Duke" Rankin, USFS

Roadside populations, growing on both north- and 
south-facinge slopes. Largely Mesic Oak-Hickory 
Forest grading itno Northern Hardwood Forest, 
especially on north-facing slopes.  Area surveyed for an unrelated p

U.S. Forest Service. 2008. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel in 2008.

Mason 2009-09-17 2019-10-07 3087.158532 251992.8643 328 Plant Vascular Shrub Rhododendron cumberlanden Cumberland Azalea G4? S1

19062 30176 Liatris aspera 55 Rough Blazing-s2011-10-04 2011-10-04 2011-10-04 Current C 3-Medium T  S1 S1 G4G5 G4 Upland Plant Vascular Plant M: glades, open woods, fens 16045 N N 5.61 -1 -1 John Green
John Green Bend: Along a FS road on John Green Bend in the Hiwassee River, 
approximately 0.8 miles south of the tip of the peninsula.

Ed Schwartzman saw 25 plants in flower in 4 separate locations along approximately 
1500' of a Forest Service road on 10/04/11 (Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Robinson 2018-11-20 2019-10-07 3237.441012 244524.8571 228 Plant Vascular Flowering Plant Liatris aspera Rough Blazing-star G4G5 S1

19078 27911 Frasera caroliniensis 27 Columbo 2009-08-04 2009-08-04 2005-07-19 Current B 2-High SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 5.58 2500 2700

Nantahala National Forest: Jane 
Knob/Brown Gap

Nantahala National Forest: Jane Knob/Brown Gap. Two groups, both east of trail that 
runs south from the end of the paved portion of FSR-7198. North group is about 0.1 
mile south of  the north end of the trail and south group is approximately 0.35 mile so

Schwartzman observed abundant Frasera in this area on 8/4/09 (Schwartzman 2010).
Total of approximately 40 ramets observed at both areas by Rankin on 19 July 2005 
(Rankin 2005).

Ed Schwartzman (NHP); W.T. 
"Duke" Rankin, USFS

Early successional oak-hickory/white pine forest on 
gentle, north and west-facing slope (Rankin 2005). Under easement with LTLT Unit surveyed for Welsh timber s

U.S. Forest Service. 2005. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2005. Schwartzman 2010-11-05 2019-10-07 3386.187094 243111.6012 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3

19268 27863 Cambarus chaugaensis 6 Chauga Crayfis 2010-06-07 2010-06-07 2001-07-19 Current E 3-Medium SC  S2 S2 G2 G2 Aquatic Animal Crustacean

M: streams in Savannah 
drainage (endemic to 
northwest South Carolina and 
adjacent North Carolina and 18799 N N 5.23 -1 -1 SAV/Clear Creek population

SAV/Clear Creek population: This occurrence is approximately 2km in length. It is 
located in Macon County, NC and consists of 2 km of Clear Creek in the vicinity of SR 
1618. Refer to source features for detailed information pertaining to this occurrence.     

NC WRC Aquatics Database. Queried 01 June 2009;  North 
Carolina Wildlife Resources Commission. 2011. Unpublished 
Survey Data in Aquatics Database. Mason 2012-05-31 2019-10-07 12718.52332 227989.7555 19 Crustacean Crayfish Cambarus chaugaensis Chauga Crayfish G2 S2

19304 27110 Frasera caroliniensis 24 Columbo 2008-08-25 2008-08-25 1999 Current BC 2-High SR-P  S2S3 S2 G5 G5 Upland Plant Vascular Plant
M: deciduous forests on mafic 
soil 17919 N N 5.14 2320 2560

Chimney Knob (Little Chimney 
Knob) - Macon Co. ; Rasmussen 
Tract -Approximately 6 miles due 
southwest of Franklin, 0.7 miles 
southeast of confluence of Jones 
Creek and Allison Creek.

In two locations on the north side of Little Chimney Knob Mountain: one is located 
immediately on private property south of Allison Watts Rd (SR 1131) approximately 3 
km from its intersection wtih Jones Creek Rd. Another population occurs in a north-faci

On 8/25/08 Schwartzman observed the northern sub-population with 50-100 scattered 
individuals. The southern sub-population was only noted. No notes on flowering 
(Schwartzman 2008). In 1999, Kauffman completed a field report for the Rasmussen 
Tract (Kauff

Ed Schwartzman (NHP); Gary 
Kauffman

Basic Montane Oak-Hickory Forest mixed with Rich 
Cove Forest on the north slopes of Little Chimney 
Knob. The mature canopy contains Liriodendron 
tulipifera, Quercus alba, Q. coccinea, Q. montana, 
Q. velutina, Nyssa albidum, and Magnolia 
acuminata. Sassaf Conservation easement recommended.  

Kauffman, G. 1999. Rasmussen Tract Field Report. US 
Forest Service, Asheville, NC;  Schwartzman, E. 2008. Field 
notes for site visits conducted during 2008. Horton 2019-01-04 2019-10-07 2780.183212 223736.3272 217 Plant Vascular Flowering Plant Frasera caroliniensis Columbo G5 S2S3

19387 29985 Plethodon ventralis 10 Southern Zigza 2017-03-30 2017-03-30 2011-03-26 Current B? 2-High SC  S1 S1 G4 G4 Upland Animal Amphibian

M: moist areas of talus slopes 
or rock outcrops in hardwood 
forests 16567 N N 5.01 1250 1450 Murray Branch Slopes

Murray Branch Slopes: This occurrence is located in Madison County, NC and consists 
of habitat at multiple sites in the Murray Branch Slopes. Five locales: 1) in the floodplain 
of the French Broad River, about 0.2 mile WNW of the confluence of Shut-in Cr Refer to source features for detailed information pertaining to this occurrence.

Charles Lawson (WRC) - 2014; Lori 
Williams (WRC) and volunteers

Site 1) small woodlot in Murray Branch, riparian; 
Sites 2-4) Mixed, hardwood forest; sandy soils; 
small drainages; abundant invasive plants   

N.C. Wildlife Resources Commission. 2013. Documents 
containing data contributed by NCWRC staff in 2013;  Williams, 
Lori, 2018. NCWRC mountain amphibian database records;  
Williams, Lori. 2013. NC WRC database - mountain amphibian 
records;  Williams, Lori Wojcik 2018-05-21 2019-10-07 4549.4734 218089.2344 10 Amphibian Salamander Plethodon ventralis Southern Zigzag Salamander G4 S1

19832 13924 Euphorbia purpurea 21 Glade Spurge 1996-04-26 1996-04-26 1992-04-26 Current E 3-Medium SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 4.48 4800 4800

Nantahala National Forest: Bald 
Gap

ALONG FOREST SERVICE ROAD # 4652 IN HEAD OF DRAW FROM 0.1 TO 0.3 
MILE NORTHEAST OF COWARD BALD. [NANTAHALA NF, HIGHLANDS RD, 
COMPARTMENT 90].

1 INDIVIDUAL SEEN AT NIGHT FROM 4-WHEELER HEADLIGHTS, 
VEGETATIVE MATERIAL ON 21 JULY, 1996. (KAUFFMAN 1996).  SECOND GROWTH RICH COVE FOREST.   

G. KAUFFMAN 26 APRIL 1996 (USFS SURVEY, 
DISKFILE). Amoroso 1998-04-30 2019-10-07 2637.401479 195174.2265 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

19872 33118 Cambarus chaugaensis 7 Chauga Crayfis 2012-06-13 2012-06-13 2012-06-13 Current E 3-Medium SC  S2 S2 G2 G2 Aquatic Animal Crustacean

M: streams in Savannah 
drainage (endemic to 
northwest South Carolina and 
adjacent North Carolina and 18799 N N 4.43 -1 -1 SAV/East Fork Chattooga River

SAV/East Fork Chattooga River:  This occurrence is located in Jackson County, NC 
and consists of the East Fork Chattooga River in the vicinity of NC 107, just north of 
the NC-SC line. Review source features for detailed information regarding this occurrence.      Amoroso 2014-05-28 2019-10-07 12920.42924 193144.6998 19 Crustacean Crayfish Cambarus chaugaensis Chauga Crayfish G2 S2

20061 34795 Perimyotis subflavus 10 Tricolored Bat 2012-08-15 2012-08-15 2000-08-13 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 
places 18194 N N 4.11 -1 -1

NCDOT TIP No. R-2822B ; Upper 
Santeetlah Lake/Snowbird Creek - 
mist net areas

Upper Santeetlah Lake/Snowbird Creek - mist net areas. Mist-net locations: along 
Snowbird Creek, near West Buffalo Cemetery, along an unnamed tributary of Long 
Hungry Branch, on the peninsula between Buffalo Creek and Long Hungry Branch, along 
Barker Bra

2012: 12 individuals total mist-netted at six sites over 08-09 August and 12-15 August 
2012 in conjunction with TIP No. R-2822B (NCDOT 2015, NCWRC 2016). 2007: 2 
adult males captured in mist-nets at Tract 373 by O'Keefe, Saugey, and Clark on 22 
June 2007

Eco-Tech biologists; Stantec 
biologists    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2017-05-26 2019-10-07 4692.792386 178826.3069 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

20218 36072 Myotis lucifugus 86 Little Brown Ba 2011-08-01 2011-08-01 2011-08-01 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 3.86 -1 -1 Big Laurel Gap Vicinity

Big Laurel Gap Vicinity: Two mist-net sites - Upper Curtis Creek Road [coordinates are 
along the road just before the NPS boundary line (LeGrand 2015)] and Upper Neals 
Creek on FSR-2074 just north of Blue Ridge Parkway (NCWRC 2014).

2011: 5 individuals total mist-netted on 01 August 2011 at two sites: 2 adult females, 
2 adult males mist-netted by Morris st al. at Upper Curtis Creek Road site and 1 adult
female by Brown et al. at Upper Neals Creek (NCWRC 2014). Trina Morris    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-21 2019-10-07 2058.055601 167987.0451 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

20258 26629 Fothergilla major 62 Large Witch-ald1992-09-08 1992-09-08 1969-05 Current E 2-High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant

MP: dry ridgetop or bluff 
forests, seepage wetlands, 
and Piedmont longleaf pine 19549 N N 3.86 2400 2800 Linville Gorge, Pinnacle

Linville Gorge, Pinnacle.  Found in two Carolina Vegetation Survey plots: 010-0C-0175 
located at 35.82444109, -81.92424676 and 010-0C-0174 located at 35.82278755, -
81.92821288 (Peet et al. 2007). "LAKE JAMES REGION" (GREGORY 1969).

Occupying 10-25 percent of a 1,000 square meter plot and less than one percent of 
600 square meter plot, both sampled on 8 September 1992 (Peet et al. 2007). 
Specimen collected in the region by Gregory in May 1969.

Carolina Vegetation Survey; O.J. 
Gregory    

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Mason 2013-05-30 2019-10-07 2058.1213 167997.7961 326 Plant Vascular Shrub Fothergilla major Large Witch-alder G3 S3

20272 33396 Hexastylis rhombiformis 92 French Broad H1992-06-14 1992-06-14 1992-06-14 Current E 2-High SR-L  S3 S3 G3 G3 Upland Plant Vascular Plant MP: cove forests 21745 N N 3.86 -1 -1
Pisgah National Forest: Gingercake 
Creek area

Includes the following NCVS Plots: A) 037-01-0030 located at 35.92528609, -
81.87373427 B) 037-01-0039 located at 35.9397602, -81.86081171 (Peet et al. 2007).   

A) Present, located on 14 June 1992 in NCVS Plot 037-01-0030, occupying less than 
1% of a 1000 sq meter plot (approx 10 sq meter or less population size) B) Present, 
located on 14 June 1992 in NCVS Plot 037-01-0039, occupying less than 1% of a  

See Peet et al. 2007 for complete list of related 
species   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Feldman 2014-07-01 2019-10-07 2058.124807 167998.3752 226 Plant Vascular Flowering Plant Hexastylis rhombiformis French Broad Heartleaf G2 S2

20284 36195 Perimyotis subflavus 103 Tricolored Bat 2011-08-01 2011-08-01 2011-08-01 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 3.86 -1 -1

Upper Curtis Creek Road and Upper 
Neals Creek

Two sites near Big Laurel Gap, on each side of the Blue Ridge Parkway. Site 1) the 
extreme upper end of Curtis Creek Road, just before the Blue Ridge Parkway boundary; 
Site 2) the upper end of Neals Creek Road, just before the Blue Ridge Parkway 
boundary

2011: 4 adult males (2 from each site) total captured from two sites by Morris et al. 
and Brown et al. on 01 August 2011 (NCWRC 2014). Dottie Brown; Trina Morris    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-19 2019-10-07 2058.055601 167987.0451 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

20305 27902 Carex purpurifera 16 Purple Sedge 2006-06-01 2006-06-01 2006-06-01 Current D 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 3.86 -1 -1

Nantahala National Forest, Byrd 
Gap Area: Rocky Cove and Cowl 
Cove Branch

Byrd Gap Area: Cowl Cove and Rocky Cove. Two subpopulations: 1) Rocky Cove-- on 
east-facing slope of Rocky Cove, west of Hurricane Top, about 3020 feet elevation, 
downslope of forest road (Rankin 2006). 2) Cowl Cove Branch-- headwater area of Cowl "Less than 10 clumps in two subpopulations"; "scattered clumps" (Rankin 2006). W.T. "Duke" Rankin

Rich cove and mesic oak-hickory forests; 
extrememly rich forests, with high diversity, growth 
rates, and soil fertility (Rankin 2006).  Unit surveyed for USFS fatback 

U.S. Forest Service. 2006. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2006. Mason 2009-09-15 2019-10-07 2058.089067 167992.5326 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

20441 20350 Desmognathus wrighti 25 Southern Pygm 2018-09-20 2018-09-20 1972-06-29 Current A? 3-Medium SR  S2S3 S2 G3 G3 Upland Animal Amphibian

M: mid to high elevation 
forests, often in spruce-fir; 
west of the French Broad 
River 18108 N N 3.59 -1 -1

Coweeta Hydrologic Laboratory 
vicinity

Coweeta Hydrologic Laboratory vicinity: This occurrence is located in Macon County, NC 
and consists of habitat in the vicinity of the Coweeta Hydrological Laboratory.

2018: Parker and Avery observed two individuals along FS 83 on September 20, 
2018. 2011: Matthew Moskwik observed multiple individuals over June and July 2011. 
2005: Scott Bosworth (WRC) caught the following in small mammal pitfall traps -- 2 
adults on A     

Crespi, Erica. 1996. NCWRC Report of Wildlife Collecting 
Activity;  Moskwik, Matthew. 2016. Email and excel 
spreadsheets with field data on amphibian records from the 
Sandhills and Mountains observed and compiled by Matthew 
Moskwik, TNC staff member;  Sm Wojcik 2019-01-18 2019-10-07 3476.365346 156319.434 4 Amphibian Salamander Desmognathus wrighti Southern Pygmy Salamander G3 S2

20529 34987 Myotis lucifugus 12 Little Brown Ba 2014-07-28 2014-07-28 2001-07-10 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 3.38 -1 -1 Stecoah Creek Watershed

Stecoah Creek Watershed. Mist net locations along Stecoah Creek/SR-1226 (Locust 
Cove Road)/FSR-2611/FSR-404 from about 0.25-1.0 mile south of the Cody Branch 
Road intersection and one mist net site on the ridge just north of Sims Gap in the 
headwater of

2011: 2 individuals (1 adult female, 1 adult male) captured by Pyle and Stuart on 28 
July 2011 at Site N (NCWRC 2014). 2010: 1 adult male captured by Brown, Graeter, 
et al. on 21 June 2010 at site N (NCWRC 2014). 2009: 1 adult male captured and 
banded (N

Andrew Pyle; Cheryl Gregory, 
NCDOT; Chris Underwood, NCDOT; 
Dottie Brown; Gabrielle Graeter, 
NCWRC; Gary Libby; Heather 
Renninger, NCDOT; Hunter Stuart; 
Mary Frazer, NCDOT; Neil Medlin, 
NCDOT; Shawn Cochran    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2015-05-07 2019-10-07 3602.017146 147022.9625 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

20549 12401 Lysimachia fraseri 9 Fraser's Looses2012 2012 1986-07-23 Current A? 2-High E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 3.35 2700 3100

Escarpment Gorges Macrosite: Bull 
Pen Road (Sub EO of EO 049)

ALONG BULL PEN ROAD (SR 1100), 10 SMALL SUBPOPULATIONS SCATTERED 
FROM 0.6 MILE WEST OF THE INTERSECTION OF SR 1100 and NC 107 FOR 
NEXT 2.8 MILES TO WEST. [NANTAHALA NF, HIGHLANDS RD 
COMPARTMENTS 34, 35,36, 37, AND 75.]

2012: 222 plants at 5 locations observed Kauffman and Punsalan in 2012 along the 
road from NC-107 to SR-1101; the majority, 209 of the plants, were found at two 
locations (Kauffman 2014). 
2006: 450 ramets present now. All the plants that were moved in 1

April Punsalan, USFS; Gary 
Kauffman; USFS

PLANTS OCCUR ON BOTH NORTH AND 
SOUTH SIDES OF ROAD, SOME STEMS 
GROWING WELL INTO THE ROAD AND 
FLATTENED BY VEHICLES. A HIGHER 
PERCENTAGE OF STEMS ARE IN FLOWER 
ON THE NORTH SIDE OF THE ROAD (SOUTH 
FACING ASPECT), THEN ON THE SOUTH SIDE OSTENSIBLY PROTECTED BY COOPERATIVE MANA DOT wants to widen road and ho

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC;  
Contributed. 2006. Mason 2014-04-30 2019-10-07 12028.0551 145965.2758 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

20568 16451 Lysimachia fraseri 5 Fraser's Looses2012 2007-06-15 1946 Current D 3-Medium E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 3.32 3000 3040

Escarpment Gorges Macrosite: 
Whiteside Cove Road (Sub EO of 
EO 049)

SR-1606: VICINITY OF "GRANITE CITY" ON SE-FACING ROADBANK OF SR 
1606 (WHITESIDE COVE ROAD), 0.6 MILE NE OF ITS JUNCTION WITH SR 1603 
(BULL PEN ROAD). "ROADSIDE SLOPE, GRANITE CITY" (SCHOFIELD 1958). 
[NANTAHALA NF, HIGHLANDS RD COMPARTMENT 49.] 
Skid road

2012: No stems observed on SR-1606 during a brief survey by Kauffman in 
Septermber 2012 (Kauffman 2014). 
2007: No stems observed on SR-1606 during a brief survey by Kauffman in 
Septermber 2007. 17 stems, some cut, observed in skid road by Kauffman on 15  

SR-1606: ROCKY/GRAVEL ROADSIDE 
SUBSTRATE. SHRUBS ALONG ROADSIDE 
INCLUDE HYDRANGEA RADIATA AND RUBUS. 
NON-NATIVE MISCANTHUS AND 
MICROSTEGIUM PRESENT (BATES and 
KAUFFMAN 1997). "EDGE OF ROADCUT 
THROUGH HARDWOOD FOREST ALONG WIDENING OR PAVING THE ROAD WOULD THREATESR-1606: NO MOW (BETWEEN

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC;  
U.S. Forest Service Mason 2014-04-22 2019-10-07 2426.749316 144538.988 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

20622 25285 Huperzia porophila 26 Rock Fir-clubm 2007-05-02 2007-05-02 2007-05-02 Current C 2-High SR-P  S2 S2 G4 G4 WetlandPlant Vascular Plant M: in spray zone of waterfalls 16317 N N 3.22 3400 3500 Fork Creek (Big Pisgah Mt)

In Mill Shoals Fall at the head of Fork Creek approximately 1.3 km east of the summit 
of Big Pisgah Mt. Also in grotto in tributary to Fork Creek, due east of Mill Shoal Falls 
and several hundred meters south of the confluence with Fork Creek. Access is

Two sub-populations: At Mill Shoals Falls, 2 plants in ledges next to grotto behind 
falls. On tributary to Fork Creek, approx. 30-40 cm2 plants observed. Possibly more 
present; area difficult to survey thoroughly (Schwartzman 2007). Ed Schwartzman (NCNHP)

In a grottoes and ledges next to Mill Shoal Falls and 
adjacent tributary of Fork Creek. The grottoes and 
wet ledges are maintained constantly moist by spray 
from Fork Creek and its triburary. Grottoes 
dominated by a variety of bryophytes. Associated  Mature hemlocks are suffering fr

Schwartzman, E. 2007. Field notes for site visits conducted 
during 2007. Schwartzman 2007-10-23 2019-10-07 1414.339312 140056.6295 164 Plant Vascular Clubmoss Huperzia porophila Rock Fir Clubmoss G4 S2

20657 24509 Lysimachia fraseri 44 Fraser's Looses2005-05-25 2005-05-25 2005-05-25 Current B 3-Medium E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 3.14 -1 -1

Escarpment Gorges Macrosite: 
Little Whitewater Creek (Sub EO of 
EO 049)

Little Whitewater Creek: Approximately 6.0km south-southeast of Cashiers, NC. On a 
hill between Little Whitewater Creek and an unnamed tributary to the south. 
Approximately 400m due west of where Little Whitewater Creek crosses NC 107 (Rankin Kauffman observed approximately 200 ramets on 25 May 2005 (Rankin 2005). Gary Kauffman, USFS In oak-hickory/white pine stand (Rankin 2005).  Area scheduled to be two-age ha

Rankin, Duke. 2007. Forms contributed to NCNHP in 2007 for 
surveys on USFS property conducted in 2003-2005. Mason 2007-01-25 2019-10-07 1469.293326 136791.3689 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

20692 17912 Plethodon ventralis 6 Southern Zigza 2014-04-25 2014-04-25 1994-04-04 Current B 2-High SC  S1 S1 G4 G4 Upland Animal Amphibian

M: moist areas of talus slopes 
or rock outcrops in hardwood 
forests 16567 N N 3.07 3220 -1 Flattop Mountain and Spivey Gap

Flattop Mountain and Spivey Gap Area. Three general locations: 1) SPIVEY GAP 
[PISGAH, TOECANE RD COMPARTMENT 55, STAND 20]. 2)off FSR 278 on north 
side at culvert, 1/4 - 1/2 mile up road off US 19W, on S/SW facing slope. 3) Five or six 
sites on Flattop M

2014: Six individuals observed by Williams and Lawson on 25 April 2014 on Flattop 
Mountain (WRC 2014).  2006: One adult observed by Williams, Mays, and Mike Judd 
on 7 April 2006 off FSR-278 (Williams et al. 2006).  1994: Two individuals observed 
by Sty

Lori Williams and Charles Lawson 
(WRC) - 2014; Lori Williams and 
Jonathan Mays (WRC) -- 2006

ONE FOUND UNDER FLAT ROCK ABOUT 40 
FEET FROM THE OTHER IN 52-YEAR-OLD 
STAND OF PINE/COVE HARDWOODS, BASAL 
AREA 100 SQUARE FEET, DBH ABOUT 15". AREA IS PROPOSED AS ROCK REMOVAL SITE (1994 

Hollingsworth, D.M. 1994. NC NHP Special Animal Survey 
Form;  Williams, Lori. 2007. NCNHP Special Animal Survey 
Form;  Williams, Lori. 2014. NC WRC mountain amphibian 
database records. Mason 2015-07-07 2019-10-07 2668.412845 133714.0309 10 Amphibian Salamander Plethodon ventralis Southern Zigzag Salamander G4 S1

20858 36024 Myotis lucifugus 48 Little Brown Ba 2010-07-17 2010-07-17 2003-07-28 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 2.89 -1 -1

Buck Creek-Barnards Creek - mist 
net area

Buck Creek-Barnards Creek - mist net area. Mist net sites along Buck Creek above 
Barnards Creek confluence and Barnards Creek about 0.13 mile west of FR 350.

2010: 6 individuals total mist netted at two sites in July 2010: 1 juvenile male, 1 adult 
female, 1 adult male at Buck Creek Site 1 on 17 July 2010 and 3 adult males at Buck 
Creek Site 2 on 17 July 2010 (NCWRC 2016). 2003: 1 adult male was mist-netted at     

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Documents containing data contributed by NCWRC staff in Mason 2017-08-09 2019-10-07 2058.175557 126000.0833 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

20860 29795 Scutellaria saxatilis 21 Rock Skullcap 2011-08-12 2011-08-12 2011-08-12 Current A 2-High SR-T  S2 S2 G3G4 G3 Upland Plant Vascular Plant
MP: northern hardwoods 
forests, rocky woodlands 19148 N N 2.89 3400 4000 Bert Creek Lead (Graham County)

In boulderfields along UT to Frank Creek on north face of Bert Creek Lead in  Graham 
County.

Ed Schwartzman observed an estimated 425-550 plants in boulderfields, including 
many in flower and fruit on 8/12/11. The plants were reported to him by Kauffman 
(Schwartzman 2011).

Ed Schwartzman (NHP); Gary 
Kauffman (USFS)

Very rugged Rich Cove Boulderfields dominated by 
Betula spp., Fraxius americana, Prunus serotina, 
and Acer saccharum. Vitis aestivalis and Aristolochia 
macrophylla are common vines. Associated herbs 
include Dryopteris spp., Caulophyllum Registry recommended.  

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Israel 2012-12-06 2019-10-07 3087.123146 125993.5109 253 Plant Vascular Flowering Plant Scutellaria saxatilis Rock Skullcap G3 S1

20931 27453 Setophaga cerulea 56 Cerulean Warbl 2008-07-23 2008-07-23 2008-07-23 Current CD 3-Medium SC  S2B S2B G4 G4 Upland Animal Bird

MC: mature hardwood forests; 
steep slopes and coves in 
mountains, natural levees in 
Coastal Plain [breeding 
evidence only] 17322 N N 2.87 3400 3600 Diamond Valley

Saddle at the head of Diamond Valley Creek, about 0.94 mile E of th esummit of London
Bald. He heard a male calling. on July 23, 2008. Ed SChwartzman (NHP)

Semi-rich Montane Oak-Hickory Forest dominated 
by oaks and hardwoods such as Acer rubrum, 
Nyssa sylvatica, and Magnolia acuminata. 
Understory trees include Acer pensylvanicum and 
Cornus alternifolia. Low shrubs such as Vaccinium 
spp. and vines are presen   

Schwartzman, Ed. 2008. NC NHP Special Animal Survey 
Forms Schwartzman 2013-05-07 2019-10-07 1254.621116 124858.1397 14 Bird Migratory bird Setophaga cerulea Cerulean Warbler G4 S2B

20950 25178 Haliaeetus leucocephalus 137 Bald Eagle 2015-02 2015-02 2007 Current E 3-Medium T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird

MPCT: mature forests near 
large bodies of water (nesting); 
rivers, lakes, and sounds 
(foraging) [breeding evidence 
only] 20537 N N 2.87 -1 -1 Graham #1 - Santeetlah

Graham #1 - Santeetlah: This occurrence is located in Graham County, NC and 
consists of a nest in a dead scarlet oak on the south shore of Santeetlah Lake, about 
0.2 mile east of where West Buffalo Creek arm enters the main part of the lake.

2015: active next in dead scarlet oak.  2012: no data. 2011: nest active, outcome 
unknown. 2010: two young fledged. (Allen 2012). 2010: nest active; no further data. 
2009: one young fledged. 2008: nest active, but no young fledged. 2007: two young 
fledg

Chris Kelly (WRC) - 2010; Doreen 
Miller (USFS), Dave Allen (WRC) Nest in pine tree   

Allen, D. H. 2007. Bald Eagle Nest Locations for 2007. N.C. 
Wildlife Resources Commission;  Allen, D. H. 2008. Bald Eagle 
Nest Locations for 2008. N.C. Wildlife Resources Commission. 
;  Allen, D. H. 2009. Bald Eagle Nest Locations for 2009. N.C. 
Wildlife Ratcliffe 2016-01-20 2019-10-07 1254.614315 124856.7776 16 Bird Resident bird Haliaeetus leucocephalus Bald Eagle G5 S3B,S3N

20999 31686 Celastrus scandens 29 American Bitter 2012-09-20 2012-09-20 2012-09-20 Current B 2-High E  S2? S2 G5 G5 Upland Plant Vascular Plant
MP: cove forests and rich 
woods 18143 N N 2.86 -1 -1 Sammy Basin

Sammy Basin: Six sites, five on the south facing slopes between Sammy Basin and 
Henry Gap and the other on the north facing slope of the mountain.

Schwartzman observed 6 separate patches with multiple stems (20 - 30 estimated in 
total) on 9/20/12 (Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2012. Field notes for site visits conducted 
during 2012. Schwartzman 2013-04-03 2019-10-07 2812.749916 124410.9312 338 Plant Vascular Vine Celastrus scandens American Bittersweet G5 S2?

21063 35253 Perimyotis subflavus 34 Tricolored Bat 2002-08-08 2002-08-08 2002-08-07 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 
places 18194 N N 2.74 -1 -1 Big Snowbird Creek

Big Snowbird Creek. Mist net sites along Big Snowbird Creek in the vicinity of Ammons 
Cove (NCDOT 2015, NCWRC 2014).

3 individuals total captured by EcoTech biologists in 2002: 1 adult female at Site L on 
08 August 2008; 1 adult male at Site O on 08 August 2008; 1 juvenile male on 07 
August 2008 (NCDOT 2014, NCWRC 2014). EcoTech    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2015-05-15 2019-10-07 1746.116938 119566.0214 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

21164 27908 Euphorbia purpurea 28 Glade Spurge 2014-07-31 2014-07-31 2002-08-14 Current C 2-High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 2.56 -1 -1

Nantahala National Forest: Davis 
Bald

Nantahala National Forest: Davis Bald. Northeast-facing slope of Davis Bald, at about 
4160 feet elevation, just north of Swain/Macon county line in Swain County (Rankin 
2002).

Punsalan and Danley observed 35+ individuals (approximately 30% in flower) in 0.4 
acres just north of the ridgeline on 31 July 2014 (Punsalan 2014).  Two clumps 
observed by Rankin on 14 August 2002. Flowers not evident (Rankin 2002).

April Punsalan, USFS; Dave Danley, 
USFS; W.T. "Duke" Rankin, USFS

Gentle north[east]-facing slope; disturbed, mid-
successional northern hardwood forest. Herbaceous 
layer well developed, reaching 100% cover (Rankin 
2002). Transitional zone between Northern Hardwood 
and Rich Cove, along dry rocky stream bank that 
appear  The new individuals mapped just 

2014. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program;  U.S. Forest Service. 2002. Rare species 
reports contributed to NCNHP by U.S. Forest Service personel 
or their con Robinson 2015-08-17 2019-10-07 1583.727544 111528.8731 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

21192 20606 Spigelia marilandica 3 Pink-root 2010-06-18 2010-06-18 1999-06-18 Current E 2-High T  S1 S1 G4 G4 Upland Plant Vascular Plant M: open woods 21415 N N 2.53 1630 1690

Nantahala National Forest, 
Hiwassee Lake Rare Plant Site 
(This is a sub EO of 004).

Nantahala National Forest, Hiwassee Lake Rare Plant Site (This is a sub EO of 004). 
"Approximately 40 meters northeast of ridgeline and 550 meters west of Taylor Branch" 
(Kauffman 1999). Occurrence is approximately 60 meters north of utility right-of-way

Occupying trace amounts (cover class 1) in a 1000 sq-meter plot, located by Ott, 
Brown, Lee, and Alvarado on 18 June 2010 (Peet et al. 2013). "Subpopulation C: 
small population with 9 individuals clumped in a 2 by 5 meter area" (Kauffman 1999).

David Brown ; Gary Kauffman, 
USFS; Huma Alvarado; Jeff Ott; 
Linda Lee

"Subpop  C:  Mid-seral (60-70 years ?) Mesic Oak-
Hickory Forest dominated in the overstory with 
Quercus alba, Liriodendron tulipifera, Fraxinus 
americana, Carya glabra, Nyssa sylvatica, and Acer 
rubrum; Open midstory with Oxydendron arboreum, 
Halesia tet   

Peet, R.K., T.R. Wentworth, M. P. Schafale, A.S. Weakley & 
M.T. Lee. 2013. Carolina Vegetation Survey database. Version 
3.0. North Carolina Botanical Garden. Chapel Hill, NC 27599. Feldman 2014-10-03 2019-10-07 1955.268398 110043.2887 263 Plant Vascular Flowering Plant Spigelia marilandica Pink root G4 S1

21215 7582 Cardamine rotundifolia 6 Mountain Wate 2012-07-27 2012-07-27 1993-07-10 Current D 3-Medium T  S2 S2 G4 G4 WetlandPlant Vascular Plant
MP: seeps, banks of mountain 
brooks 15915 N N 2.5 -1 -1

Pigeonroost Creek Forests and 
Seeps

Pigeonroost Creek Forests and Seeps: Small cove on west side of Pigeonroost Creek 
1.3 air miles north of forest road junction with SR 1349. [Pisgah NF, Appalachian RD 
Compartment  78].

A small number of vegetative plants past fruit in dense cover of Acidic Cove Forest, 
estimated at 10-20 plants, possible more but in low numbers (Oakley 2012).   1-10 
DORMANT INDIVIDUALS COUNTED ON JULY 10, 1993 (DANLEY 1993). S. Oakley, NCNHP

Acidic cove forest; site is located at the bottom of 
the creek in a cove (Danley 1993). SITE IN TIMBER BASE. POTENTIAL THREATS INCLUManagement Area 1B.

Oakley, S.C.  2013.  An Inventory of the Significant Natural 
Areas of Mitchell County, North Carolina.  N.C. Office of 
Conservation, Planning, and Community Affairs, DENR. Oakley 2013-03-14 2019-10-07 1584.494088 108758.5017 195 Plant Vascular Flowering Plant Cardamine rotundifolia Mountain Watercress G4 S2

21275 27932 Viola appalachiensis 17 Appalachian Vio2003-07-24 2003-07-24 2003-07-24 Current CD 2-High SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 2.41 -1 -1

Nantahala National Forest: Poplar 
Cove

Nantahala National Forest: Poplar Cove. In the cove above Poplar Cove and above FSR-
7082; plants in two groups - one just upslope of FSR-7082 and the other at about 3720 
feet elevation (Rankin 2003).

Small population, perhaps several dozen ramets total, scattered, observed by Ivey on 
24 July 2003. Plants on east-facing slopes (Rankin 2003). Mike Ivey, contract botanist

Rich cove forest surrounding small mountain stream 
(Rankin 2003).  Unit surveyed for Biscuit timber s

U.S. Forest Service. 2003. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2003. Mason 2009-09-22 2019-10-07 1543.604397 105000.4433 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

21297 30327 Solidago simulans 45 Granite Dome G2011-05-11 2011-05-11 2011-05-11 Current A 2-High SR-L  S2 S2 G2 G2 Upland Plant Vascular Plant

M: high and low elevation 
granitic domes south of the 
Asheville Basin 17664 N N 2.41 -1 -1 Tyre Knob

Tyre Knob: Upper slopes and ridges along the Graham-Swain county line, from 0.25 
miles north of Tyre Knob to 0.34 miles south of the Knob.

Approx. 1425 rosettes estimated in 5 separate locations observed by Schwartzman 
on 5/11/11 (Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Schwartzman 2013-05-01 2019-10-07 2572.643749 104997.9579 259 Plant Vascular Flowering Plant Solidago simulans Granite Dome Goldenrod G2 S2

21325 38925 Desmognathus wrighti 65 Southern Pygm 2018-05-09 2018-05-09 2018-05-09 Current E 2-High SR  S2S3 S2 G3 G3 Upland Animal Amphibian

M: mid to high elevation 
forests, often in spruce-fir; 
west of the French Broad 18108 N N 2.41 -1 -1 Chunky Gal Mountain

Chunky Gal Mountain: This occurrence is located in Clay County, NC and consists of 
habitat at Chunky Gal Mountain, along FS 6236.

2018: Lawson observed five individuals at five separate spots along FS 6236, on May 
9, 2018.     

Williams, Lori, 2019. NCWRC mountain amphibian database 
records observed in 2018. Wojcik 2019-01-18 2019-10-07 2498.39708 104907.0686 4 Amphibian Salamander Desmognathus wrighti Southern Pygmy Salamander G3 S2

21326 30328 Spigelia marilandica 5 Pink-root 2011-09-07 2011-09-07 2011-09-07 Current E 2-High T  S1 S1 G4 G4 Upland Plant Vascular Plant M: open woods 21415 N N 2.41 -1 -1 Hiwassee Lake Rare Plant Site
Hiwassee Lake Rare Plant Site: Five sites on the lower slopes of the point of land on the
east side of the Hiwassee River, north of the confluence of Hyatt Mill Creek

Schwartzman saw approx. 250 plants past flowering in 5 locations on 9/7/11 
(Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2012. Field notes for site visits conducted 
during 2012. Schwartzman 2013-05-02 2019-10-07 2572.594755 104993.9526 263 Plant Vascular Flowering Plant Spigelia marilandica Pink root G4 S1

21349 36187 Perimyotis subflavus 95 Tricolored Bat 2007-05-29 2007-05-29 2004-07-18 Current E 3-Medium SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 2.41 -1 -1

Ray's Branch/713A sites/Wayah-
Ray Branch-6 and Wayah-Ray 
Branch-7

Along FR 713A, on Grubby Knob and on east-facing slope between Poplar Cove Gap 
and Wildcat Knob [derived from coordinate location].

2007: 1 adult male at mist-netted by O'Keefe the 713A Control/Wayah-Ray Branch-7 
site, on May 29, 2007 (NCWRC 2014, O'Keefe 2012). 2004: 1 adult male mist-netted 
by O'Keefe on July 18, 2004 at Grubby Knob/Wayah-Ray Branch-6 (NCWRC 2014, 
O'Keefe 2012). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-10-20 2019-10-07 1543.601679 104996.8029 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

21354 27315 Solidago simulans 34 Granite Dome G2015-05-09 2015-05-09 2008-07-15 Current A 2-High SR-L  S2 S2 G2 G2 Upland Plant Vascular Plant

M: high and low elevation 
granitic domes south of the 
Asheville Basin 17664 N N 2.41 3920 4040

Brushyface Mountain (Macon 
County)

South of Highlands: on the south-facing slopes of Brushyface Mountain approximately 1 
km east/southeast of Horseshoe Mountain and also on the cliffs of the southeastern 
ridge of Brushyface Mountain. Access to latter is via private property from Brushyfac

Alan Weakley observed &gt;1000 individuals scattered on SSW-facing granitic gneiss 
exfoliation dome just below summit of Brushy Face Mountain (private property, 
accessed from Brushy Face Road) on 9 May 2015 (Weakley 2015).  On 7/15/08 
Schwartzman observ

Alan Weakley, UNC; Ed 
Schwartzman (NHP)

Outcrops and cliffs with Solidago simulans, 
Houstonia longifolia var. glabra, Danthonia sericea, 
Calamagrostis cinnoides, Carex biltmoreana, 
Hypericum bucklei, Rhododendron arborecens, and 
R. calendulaceum. Cliffs bordered by heath- On USFS land. Populations impacted by activities on neigh Clifftop populations on southeaste

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Robinson 2015-12-16 2019-10-07 2509.940671 104942.8517 259 Plant Vascular Flowering Plant Solidago simulans Granite Dome Goldenrod G2 S2

21383 10743 Lysimachia fraseri 2 Fraser's Looses2012 2012 1969 Current B 2-High E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 2.35 2900 -1

Escarpment Gorges Macrosite: 
Polly Mountain (Sub EO of EO 
049).

Subpopulation 1) ON POLLY MOUNTAIN NORTH OF SR 1100 NEAR MARGIN OF 
CHESTNUT OAK WOODS AND ROCK OUTCROPS (DUMOND 1969). 
[NANTAHALA NF, HIGHLANDS RD COMPARTMENT 32]. ON 
SOUTH/SOUTHEAST FLANK OF POLLY MOUNTAIN. NORTH OF ELLICOTT 
ROCK WILDERNESS BOUNDARY. (B

Subpopulation 1) ABOUT 75 PLUS STEMS COUNTED, IN SEPARATE CLUMPS 
OF 1 SQM. THE LARGEST CLUMP HAD 25 STEMS AND OCCURRED IN THE 
ONLY AREA WITH SEEPAGE COLLECTING AT THE ROCK OUTCROP BASE. 
ONE SMALL CLUMP WAS OBSERVED ALONG THE SLOPE OF A DRAW 
LOCATED DOWNH  

Subpop 1) THIS SOUTH-FACING ROCK 
OUTCROP SITE OCCURS IN AN IMMATURE 
MESIC OAK-PINE FOREST COMMUNITY 
SURROUNDING MONTANE ACIDIC CLIFF 
FOREST APPARENTLY RECOVERING FROM 
PAST LOGGING. THE CANOPY INCLUDES 
QUERCUS RUBRA, PINUS STROBUS, ROBINIA  Subpop1) IT APPEARS THAT P

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC;  
U.S. Forest Service Mason 2014-04-23 2019-10-07 2647.366753 102504.7884 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

21725 6959 Lysimachia fraseri 8 Fraser's Looses1997-06-24 1997-06-24 1965-08-12 Current C 2-High E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 1.97 3280 3370

Escarpment Gorges Macrosite: 
Thompson River Slopes (Sub EO 
of EO 49)

Nantahala National Forest, Escarpment Gorges Macrosite: Thompson River Slopes. 1) 
Mine Site: BY OLD MINE SITE IN GAP OF TWO KNOBS SOUTH OF 
THOMPSON RIVER. 2) Stream Site: ALSO NEAR THOMPSON RIVER WESTERN 
TRIBUTARY 75 FEET EAST AND DOWNSLOPE OF SR 1152, N

1) Mine Site: 16 STEMS (4 IN BUD) WERE OBSERVED IN 5 SQUARE METER 
AREA BY OLD MINE SITE IN GAP OF TWO KNOBS SOUTH OF THOMPSON 
RIVER. 24 JUNE (BATES & KAUFFMAN 1997).  12 STEMS AT THE MINE 
ROADSIDE SITE (KAUFFMAN, 1996). IN 1994 KAUFFMAN MADE TWO VISITS 
T

Moni Bates, PCP and Gary 
Kauffman, USFS

MONTANE OAK-HICKORY FOREST; WITH 
QUERCUS ALBA, QUERCUS MONTANA, ACER 
RUBRUM, OXYDENDRON ARBOREUM, NYSSA 
SYLVATICA, AND OTHER SPECIES (SEE 
KAUFFMAN 1993 FOR ADDITIONAL 
ASSOCIATED SPECIES). EO is not within a Dedicated or Registered Heritage Area (VMANAGEMENT AREA 4A.

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC. Vazquez 2005-04-13 2019-10-07 1561.996962 85710.02143 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

21745 20366 Desmognathus wrighti 28 Southern Pygm 2011-07 2011-07 2004-05-03 Current A? 2-High SR  S2S3 S2 G3 G3 Upland Animal Amphibian

M: mid to high elevation 
forests, often in spruce-fir; 
west of the French Broad 
River 18108 N N 1.95 3800 4250 Wayah Gap vicinity

Wayah Gap vicinity: This occurrence is located in Macon County, NC and consists of 
habitat in the vicinity of Wayah Gap, along Wine Spring Creek, Conley Camp Branch, 
and Wayah Creek.

2011: Matthew Moskwik observed 1 along Wayah Creek in June and July 2011. 2009: 
J. Pechmann and K. Pursel captured six individuals on July 9 and returned them on 
July 13; they captured 11 individuals on August 27 at Site 2, and returned them to the
site

Danny Ray - 2004; J. Pechmann, K. 
Pursel - 2009 High elevation mountain streams   

Moskwik, Matthew. 2016. Email and excel spreadsheets with 
field data on amphibian records from the Sandhills and 
Mountains observed and compiled by Matthew Moskwik, TNC 
staff member;  Pechmann, J. 2009. NCWRC Reports of 
Wildlife Collecting Activity;  Wil Ratcliffe 2017-11-17 2019-10-07 2067.243197 84743.08927 4 Amphibian Salamander Desmognathus wrighti Southern Pygmy Salamander G3 S2

21803 31108 Botrychium lanceolatum var. angustisegmentu 8 Lance-leaf Moo 1993-06-28 1993-06-28 1993-06-28 Current E 2-High SR-P  S1 S1 G5T4 T4 Upland Plant Vascular Plant MP: cove forests 18882 N N 1.93 -1 -1 Wayah Bald and Wine Spring Bald

Wayah Bald and Wine Spring Bald.  NCVS Plot #036-04-0034, near 35.19395934 N, -
83.59724919 W.  Plot is about 270 m south of USFS Rd. 711, about 190 m east of 
Holloway Branch, and about 720 m north of the summit of Rocky Bald.  (Peet et. al. 
2008, directi

Trace observation (cover class 1) in NCVS plot #036-04-0034 on 28 June 1993.  It is 
unknown if plot observation encompasses entire population. (Peet et. al. 2008)     

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2008. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599.

Israel 2012-06-20 2019-10-07 1029.049818 83997.12793 172 Plant Vascular Fern Botrychium lanceolatum var. Lance-leaf Moonwort G5TNR S1

21840 26501 Carex baileyi 16 Bailey's Sedge 2007-06-13 2007-06-13 2007-06-13 Current E 2-High SR-P  S2 S2 G4 G4 WetlandPlant Vascular Plant M: bogs and seeps 15216 N N 1.93 2520 2560
Horse Cove wetland at base of 
John Rock

Approximately 1 km east of Pisgah Fish Hatchery in a wetland along Horse Cove below 
John Rock and before its confluence with the Davidson River (Schwartzman 2008). Presence noted in wetland by Schwartzman on June 13, 2007 (Schwartzman 2008). Ed Schwartzman (NCNHP)

The plant occurrs in a beaver impounded wetland 
that is primarily shrub dominated with tag alder 
(Alnus serrulata), rosebay rhododendron, and 
spicebush (Lindera benzoin). The herbaceous layer is 
well-developed with wetland herbs, such as rushes 
(Juncus e  Beaver impoundment should be m

Schwartzman, E. 2008. An Inventory of the Natural Areas of 
Transylvania County, NC. Robinson 2017-10-25 2019-10-07 1029.048649 83996.9401 310 Plant Vascular Sedge Carex baileyi Bailey's Sedge G4 S2

21859 24496 Chelone obliqua var. erwiniae 7 Erwin's Turtlehe2009-08-25 2009-08-25 2006-10-02 Current AB 2-High SR-T  S2 S2 G4T2T4QT3 WetlandPlant Vascular Plant
M: streambanks, swamp 
forests 406407 N N 1.93 4040 4080

Cherry Lane Township, Cherry 
Lane, Alleghany County, NC. ; 
Clawhammer/Black Mountain

Located at Little Glade Creek Robin Runaway Site, Blue Ridge Parkway Milepost 228.7, 
ca 0.86 mi northeast of the US 21 on-ramp junction (Poindexter 2009).  In a seep, 0.2 
km south of the summit of Black Mountain on the Black Mountain Trail (Schwartzman 2

Specimen was collected from small bog area near Blue Ridge Parkway 25 August 
2009 (Poindexter 2009).  50-100 plants observed in flower on October 2, 2006 
(Schwartzman 2006).

Dan Pittillo (Private Biologist); Ed 
Schwartzman (NCNHP); Poindexter

Specimen found growing in small bog area on the 
west side of the Blue Ridge Parkway, along a 
smaller stream and open woodland margin bordering 
the roadside (Poindexter, 2009).  In shallow, rocky 
seep on slope below Black Mountain summit with   

Schwartzman, E. 2008. An Inventory of the Natural Areas of 
Transylvania County, NC. Cepero 2010-12-22 2019-10-07 1029.049818 83997.12793 199 Plant Vascular Flowering Plant Chelone obliqua var. erwiniae Mountain Purple Turtlehead G2T2T4Q S1

21871 36188 Perimyotis subflavus 96 Tricolored Bat 2001-06-30 2001-06-30 2001-06-30 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1

Upper Nantahala River - Whiteoak 
Bottoms

On the west side of the Nantahala River, just north of Whieoak Bottoms, along 
abandoned railroad [based on coordinate location]. 2001: 1 individual mist-netted by McClanahan et al. on June 30, 2001 (NCWRC 2014). Rod McClanahan et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-19 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5
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21881 25385 Bryoxiphium norvegicum 8 Sword Moss 2007-05-02 2007-05-02 2007-05-02 Current B 2-High SR-O  S1 S1 G5? G5 WetlandPlant Moss
M: rocks in humid gorges, 
spray zones of waterfalls 20687 N N 1.93 3300 3400 Fork Creek (Big Pisgah Mt)

At the head of Fork Creek approximately 1.3 km east of the summit of Big Pisgah Mt. 
Access is via McIntosh Rd (County Rd 87) (Schwartzman 2007).

A strip of plants densely occupying 7 m by 0.5 m was observed (3.5 m2 total). No 
signs of reproduction observed (Schwartzman 2007). Ed Schwartzman (NCNHP)

In a grotto in cliffs along west bank of upper Fork 
Creek. Grotto is maintained constantly moist by 
spray from Fork Creek. Grottoes dominated by a 
variety of bryophytes. Heuchera parviflora and 
Hydrangea cinerea are also present (Schwartzman  Mature hemlocks are suffering fr

Schwartzman, E. 2007. Field notes for site visits conducted 
during 2007. Schwartzman 2007-09-27 2019-10-07 1029.049818 83997.12793 117 Plant Non-vascular Moss Bryoxiphium norvegicum Sword Moss G3G4 S1

21894 36184 Perimyotis subflavus 92 Tricolored Bat 2011-07-29 2011-07-29 2004-07-10 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1 Ray's Branch/Wayah-Ray Branch-3

Ray Branch, along FR 7279, about at the confluence of Left Prong and Right Prong 
[based on the coordinates].

2011: 1 adult male mist-netted by Stuart and Pyle on July 29, 2011 (NCWRC 2014). 
2006: 1 adult male mist-neted by O'Keefe et al. on June 16, 2006 (NCWRC 2014, 
O'Keefe 2012). 2005: 2 individuals total mist-netted by O'Keefe et al. in 2005: one 
juvenile m

Andy Pyle; Hunter Stuart; Joy 
O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-10-20 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

21898 36069 Myotis lucifugus 83 Little Brown Ba 2006-06-29 2006-06-29 2006-06-29 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Ray's Branch at FR 7279

Ray's Branch at FR 7279; located in th evicinity of the junction of Left Prong and Right 
Prong.

2006: 1 juvenile female mist-netted by O'Keefe on June 29, 2006 (NCWRC 2014, 
O'Keefe 2012). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-07-29 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

21909 34185 Setophaga cerulea 61 Cerulean Warbl 2014-05-12 2014-05-12 2014-05-12 Current E 2-High SC  S2B S2B G4 G4 Upland Animal Bird

MC: mature hardwood forests; 
steep slopes and coves in 
mountains, natural levees in 
Coastal Plain [breeding 
evidence only] 17322 N N 1.93 3200 3350 Old Roughy About 0.15 mile NW of the summit of Old Roughy. NCWRC record "Haz10" 2014: They heard and saw one adult male singing, on May 12.

ChrisKelly, Charles Lawson, Kevin 
Parker (WRC)

Montane oak forest with white oak, northern red 
oak, chestnut oak, and tulip poplar.   

Kelly, Chris. 2014. NC Natural Heritage Program Special Animal 
Survey Forms LeGrand 2014-11-07 2019-10-07 1029.027801 83993.52257 14 Bird Migratory bird Setophaga cerulea Cerulean Warbler G4 S2B

21922 20404 Adlumia fungosa 34 Climbing Fumito2008-07-01 2003-09-10 2003-09-10 Current D 2-High SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 1.93 1400 1520
Pisgah National Forest, Paint Rock 
Road Natural Area

Pisgah National Forest, Paint Rock Road Natural Area.  "About 6 miles northwest of Hot
Springs, 1/4 mile east of Paint Rock; on ridge near Tenn/NC state line compartment 432
of the Appalachian [Ranger District], Pisgah [National Forest].  80 meters north

Sought but not seen on 1 July in partial survey of ridge, habitat intact, population 
probably still extant (Oakley 2008).  Twelve non-flowering stems observed along an 
open, dry ridge (Danley 2003).

David Danley (USFS), 10 September 
2003; S. Oakley NC NHP

Open, dry ridge at 234 aspect.  "Pine-Oak 
Woodland (?) with associated species:  Carya 
pallida, Pinus virginiana, Quercus prinus, grass and 
herbs abundant" (Danley 2003). REGISTERED & SPECIAL INTEREST AREA.  HERB.PERS, D. Danley 7194, 10 September 2003 (leaf) Oakley 2009-12-29 2019-10-07 1029.048649 83996.9401 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

21927 27906 Drepanolejeunea appalachiana 15 A Liverwort 2005-06-21 2005-06-21 2005-06-21 Current E 2-High SC-V  S1 S1 G2? G2 Upland Plant Liverwort

M: on moist rock, 
rhododendron bark, and 
rhododendron leaves in humid 15695 N N 1.93 -1 -1

Nantahala National Forest: Heady 
Mountain Area

Heady Mountain Area: North side of saddle of Heady Mountain (Rankin 2005). Heady 
Mountain is the peak to the northwest of the intersection of SR-1004 and NC-107.

Scattered populations on three oak trees observed by Kauffman on 21 June 2005. 
Plants forming small strands on the bark of isolated hardwood trees (Rankin 2005). Gary Kauffman, USFS

Located in mesic oak hickory stand of low diversity, 
approximately 60-80 years old (Rankin 2005).  Forest scheduled for two-age reg

U.S. Forest Service. 2005. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2005. Mason 2009-09-15 2019-10-07 1029.062403 83999.18759 92 Plant Non-vascular Liverwort Drepanolejeunea appalachianaA Liverwort G2? S1

21954 36183 Perimyotis subflavus 91 Tricolored Bat 2005-08-14 2005-08-14 2004-07-12 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1

Ray's Branch [DeWeese Branch] 
Wildlife Opening/Wayah-Ray 
Branch-2

Close to FR 7279 and a wildlife opening, just north of DeWeese Branch [not Ray's 
Branch]; coordinates place the site about 0.88-mile ENE of Licklog Gap.

2005: 2 individuals (one juvenile male and one of unidentified age and sex) mist-netted 
by O'Keefe on August 14, 2005 (NCWRC 2014, O'Keefe 2012). 2004: 2 adult males 
mist-netted by O'Keefe on July 12, 2004 (NCWRC 2014, O'Keefe 2012). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-10-20 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

21978 36112 Myotis lucifugus 124 Little Brown Ba 2011-08-03 2011-08-03 2011-08-03 Current E 3-Medium SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Roaring Fork Falls Roaring Fork Falls and "FR 472A". 2011: 1 adult male mist-netted by Belwood et al. on August 3, 2011 (NCWRC 2014). Jackie Belwood et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-16 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22009 27903 Carex purpurifera 17 Purple Sedge 2006-08-07 2006-08-07 2006-08-07 Current D 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 1.93 -1 -1

Nantahala National Forest: Lee 
Creek

Lee Creek: Northeast-facing slope on north side of Lee Creek, near the headwaterss, 
just upslope from Forest Service Road near 3360 feet elevation (Rankin 2006). Three clumps observed by Rankin on 07 August 2006 (Rankin 2006). W.T. "Duke" Rankin North-facing rich cove forest (Rankin 2006).  Unit surveyed for USFS fatback 

U.S. Forest Service. 2006. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2006. Mason 2009-09-15 2019-10-07 1029.058896 83998.6085 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

22057 36156 Perimyotis subflavus 67 Tricolored Bat 2006-07-25 2006-07-25 2006-07-25 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1 Rattler Ford Campground

Rattler Ford Campground; coordinates located about 0.94-mile NW of the intersection of 
NC 143 and FR 81, between NC 143 and Santeetlah Creek. 2006: 1 adult male mist-netted on July 25, 2006 by O'Keefe (NCWRC 2014). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-10 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22072 29192 Carex purpurifera 18 Purple Sedge 2011-06-28 2011-06-28 2010-06-10 Current C 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 1.93 -1 -1

Western Valley River Mountains - 
Buckhorn Ridge

Western Valley River Mountains - Buckhorn Ridge:  In the Valley River Mountains, 3 
miles south of Andrews. Access is via private property from Bill Barker Rd (SR 1539).

Schwartzman observed four different patches of Carex purpurifera containing a total 
of 41 flowering plants in summer 2010 and 2011 (Schwartzman 2013). Ed Schwartzman (NHP)

Carex purpurifera, is scattered within Rich Cove 
Forest on Buckhorn Ridge west of Peachtree Bald. 
Most of this community is in mature, second-growth 
condition, primarily dominated by Liriodendron 
tulipifera, though sometimes dominated by Fraxinus Registry recommended  

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Schwartzman 2013-01-09 2019-10-07 2058.182817 84003.91078 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

22082 36126 Perimyotis subflavus 41 Tricolored Bat 2011-08-02 2011-08-02 2011-08-02 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1 North Harper Creek at FR 58

Along North Harper Creek at the FR 58 bridge. Located roughly a mile WSW of Little 
Lost Cove Cliffs. 2011: 2 adult females mist-netted by Libby et al. on August 2, 2011 (NCWRC 2014). Gary Libby et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-04 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22089 14559 Hexastylis rhombiformis 6 French Broad H2009-04-28 2009-04-28 1986 Current C 2-High SR-L  S3 S3 G3 G3 Upland Plant Vascular Plant MP: cove forests 21745 N N 1.93 2600 -1
North Fork French Broad: Near SR-
1326/SR-1379 Jct.

ON WEST SIDE OF NORTH FORK OF FRENCH BROAD RIVER NEAR 
INTERSECTION OF ROUTE 215 AND SR 1326. THIS POPULATION IS 4/5 MILE 
NORTH OF EO #007. [PISGAH NF, PISGAH RD COMPARTMENT 116.]. Some 
plants are located east of SR-1379 about 300 feet north of SR-1326, a

Gregory et al. observed 3 stems in 1 square foot on 28 April 2009; all 3 plants were 
flowering. Partial, cursory survey; site was visted as a reference to prepare for 
surveys of this species in other areas (Gregory 2009). 11-50 INDIVIDUALS WERE 
COUNTED B

Cheryl Gregory, NCDOT; Dave 
Danley, USFS; Karen Lynch, 
NCDOT; L.L. Gaddy; Logan Williams, 
NCDOT

WHITE PINE-KALMIA-RHODODENDRON 
BLUFFS   

N.C. Department of Transportation. Field survey forms and 
related documents contributed by NCDOT staff or NCDOT 
consultants in 2009. Mason 2010-03-16 2019-10-07 1029.062403 83999.18759 226 Plant Vascular Flowering Plant Hexastylis rhombiformis French Broad Heartleaf G2 S2

22114 33394 Hexastylis rhombiformis 91 French Broad H1992 1992 1992 Current E 2-High SR-L  S3 S3 G3 G3 Upland Plant Vascular Plant MP: cove forests 21745 N N 1.93 -1 -1
Pisgah National Forest: 
Grandfather Ranger District

1 air-mile North of Steel Creek and Little Fork confluence, includes NCVS Plot 037-01-
0003 located at 35.91293087, -81.82328125 (Peet et al. 2007; directions derived from 
coordinates). 

Present in NCVS Plot 037-01-0003 sometime in 1992, located in approximately 1-2% 
cover in a plot of 1000 sq meters (10-20 sq meter population size) (Peet et al. 2007). Peet et al.

See Peet et al. 2007 for complete list of related 
species   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Feldman 2014-07-01 2019-10-07 1029.051767 83997.44169 226 Plant Vascular Flowering Plant Hexastylis rhombiformis French Broad Heartleaf G2 S2

22116 27169 Parnassia grandifolia 22 Bigleaf Grass-o1999 1999 1999 Current D 2-High T  S2 S2 G3 G3 WetlandPlant Vascular Plant
MCP: fens and seeps over 
calcareous or mafic rocks 21029 N N 1.93 -1 -1 Rasmusssen Tract

Rasmusssen Tract: Property is located 0.65 air mile southeast of the intersection of SR-
1448 (West Old Murphy Road) and SR-1128 (North Jones Creek Road), on the south 
side of Jones Creek and adjacent and north of USFS property. The plants are located 
alo Less than 20 individuals observed by Kauffman in 1999 (Kauffman 1999). Gary Kauffman, USFS

Open seep community along braided portion of 
tributary. This community is embedded within an 
acidic cove forest community. An old roadbed helps 
to maintain the more open overstory. Shrubs 
present include Salix sericea, Lindera benzoin, 
Clethera acuminata  The Nature Conservancy manage

Kauffman, G. 1999. Rasmussen Tract Field Report. US 
Forest Service, Asheville, NC. Mason 2009-03-18 2019-10-07 1029.055244 83998.02079 243 Plant Vascular Flowering Plant Parnassia grandifolia Large-leaved Grass-of-parnassus G3 S2

22117 22242 Haliaeetus leucocephalus 119 Bald Eagle 2015-02 2015-02 2005 Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird

MPCT: mature forests near 
large bodies of water (nesting); 
rivers, lakes, and sounds 
(foraging) [breeding evidence 
only] 20537 N N 1.93 -1 -1 Swain #1 - Fontana Lake

Swain #1 - Fontana Lake: This occurrence is located in Swain County, NC and consists 
of a nest on the east side of a narrow peninsula jutting northward into Fontana Lake, 
about 0.57 air mile west-northwest of where Glady Branch empties into the Tuckaseg

2015: Active nest in live pine. Fledged 2 young (Kelly 2015). 2012: no data. 2011: 
nest active, outcome unknown. (Allen 2012). 2010: nest active; no further data. 2009:
three young fledged. 2008: three young fledged. 2007: two young fledged. 2006: nest 
a

Chris Kelly (WRC) - 2010; Paul Super 
(NPS - GSMNP), Dave Allen (WRC) Nest in pine tree.   

Allen, D. H. 2006. Bald Eagle Nest Locations for 2006; NC 
WRC database;  Allen, D. H. 2007. Bald Eagle Nest Locations 
for 2007. N.C. Wildlife Resources Commission;  Allen, D. H. 
2008. Bald Eagle Nest Locations for 2008. N.C. Wildlife 
Resources Commission Ratcliffe 2016-01-26 2019-10-07 1029.02894 83993.71524 16 Bird Resident bird Haliaeetus leucocephalus Bald Eagle G5 S3B,S3N

22129 25099 Carex roanensis 23 Roan Sedge 2003-06-19 2003-06-19 2003-06-19 Current E 2-High SR-T  S2 S2 G2G3 G2 Upland Plant Vascular Plant M: forests 21915 N N 1.93 -1 -1
Pisgah National Forest, Little 
Beartrap Branch

Little Beartrap Branch: "Pisgah National Forest, Pisgah Ranger District, N of Middle 
Prong Wilderness, 120m W of Middle Prong and 70m N of Little Beartrap Branch, in 
rock-strewn, rich cove forest...elev. 1,075m" (Kauffman 2003).

No data reported. Specimen collected by Kauffman on 19 June 2003 (Kauffman 
2003). Gary Kauffman, USFS

"Rock strewn, rich cove forest community 
dominated by Liriodendron tulipifera and minor 
amounts of Tilia americana, Acer saccharum, 
Aesculus flava, and Halesia tetraptera" (Kauffman   

Smith, T., J. Donaldson, T. Wieboldt, G. Kauffman, and M. 
Waterway. The Geographic and Ecological Distribution of the 
Roan Mountain Sedge, Carex roanensis (Cyperaceae). 
Castanea 71(1): 45-53. March 2006. Mason 2007-07-26 2019-10-07 1029.069563 84000.35439 319 Plant Vascular Sedge Carex roanensis Roan Sedge G2G3 S2

22137 36185 Perimyotis subflavus 93 Tricolored Bat 2005-08-01 2005-08-01 2005-08-01 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1

Ray's Branch/Locust Tree 
Gap/Wayah-Ray Branch-9

Along FR 713, just west of the road to Locust Tree Gap (FR 713C).  Coordinates place 
the site about 0.15-mile NNW of Locust Tree Gap.

2005: 1 juvenile male mist-netted by O'Keefe et al. on August 1, 2005 (NCWRC 
2014, O'Keefe 2012). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-10-20 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22164 4720 Oenothera perennis 13 Perennial Sundr 1998-06-20 1998-06-20 1998-06-20 Current D 2-High SC-V  S2 S2 G5 G5 WetlandPlant Vascular Plant MPC: wet meadows and bogs 16125 N N 1.93 2990 2990 NORTH FORK

ABOUT .25 MILES NORTH OF SR ROAD 1324, NORTH SIDE OF NEW (1997) FS 
ROAD [COMPARTMENT 109 OF THE PISGAH RANGER DISTRICT, PISGAH 
NATIONAL FOREST]

23 FLOWERING INDIVIDUALS COUNTED ON 20 JUNE SCATTERED OVER 200 
SQ. METERS (DANLEY 1998).  

THE ENTIRE POPULATION IS LOCATED IN 
EARLY SUCCESSION ROADSIDE HABITAT IN 
ACIDIC COVE FOREST. FULL 
EXPOSURE,SOUTH FACING ASPECT. POPULATION WILL BE EXCLUDED FROM PLANNED T HERB.PERS 5989, DANLEY, 20 JUNE 1998 Amoroso 2000-06-21 2019-10-07 1029.058896 83998.6085 236 Plant Vascular Flowering Plant Oenothera perennis Perennial Sundrops G5 S1

22172 25243 Acrobolbus ciliatus 9 A Liverwort 2007-05-02 2007-05-02 2007-05-02 Current B 2-High SC-V  S1 S1 G3? G3 Upland Plant Liverwort

M: on moist rocks, in spray 
zones of waterfalls in humid 
gorges or in high elevation 
spruce-fir forests 18340 N N 1.93 3200 3400 Fork Creek (Big Pisgah Mt)

At the head of Fork Creek approximately 1.3 km east of the summit of Big Pisgah Mt. 
from Shoal Mill Falls. Access is via McIntosh Rd (County Rd 87) (Schwartzman 2007). 20-40 cm2 in grotto (Schwartzman 2007). Ed Schwartzman (NCNHP)

In grotto on west side of Fork Creek with Heuchera 
parviflora, Radula sullivanti, and Bryoxiphium 
norvegicum. The creek below flows through a rocky 
ravine with old growth Acidic Cove Forest that is 
severely affected by hemlock wooly adelgid 
(Schwartzman  Mature hemlocks are suffering fr

Schwartzman, E. 2007. Field notes for site visits conducted 
during 2007. Schwartzman 2007-10-18 2019-10-07 1029.049818 83997.12793 86 Plant Non-vascular Liverwort Acrobolbus ciliatus A Liverwort G3? S1

22183 22968 Platanthera grandiflora 24 Large Purple-fri 2005-08-28 2005-08-28 2005-08-28 Current C 2-High T  S2 S2 G5 G5 WetlandPlant Vascular Plant

M: bogs, seeps, grassy balds, 
high elevation moist forests 
and banks 16622 N N 1.93 4420 4420

Nantahala National Forest: Wolf 
Knob

Nantahala National Forest: Wolf Knob. "Take Connelly Creek Road to Wesser Gap, 
then take gated forest road east to just below [north of] Wolf Knob. Seep is in concave 
slope downhill from road" (Kelly 2005). 7 fruiting stems in an area of 2-5 acres on 28 August 2005 (Kelly et al. 2005).

Dan Entmacher; David Clarke, UNCA; 
Duke Rankin, USFS; Josh Kelly, 
Independent Biologist

High Elevation Seep in the midst of a typic subtype 
Northern Hardwoods Forest.  Associated species 
include Acer saccharum, Betula alleganiensis, Fagus 
grandifolia, Fraxinus americana, Tilia heterophylla, 
Saxifraga micranthidifolia, Aconitum uncinatum, Di This site is threatened by the Welch Project timber sale (K  

Contributed. Field forms or similar data contributed to the NC 
NHP by persons or organizations outside the program. Franklin 2006-03-22 2019-10-07 1029.049818 83997.12793 307 Plant Vascular Orchid Platanthera grandiflora Large Purple-fringed Orchid G5 S2

22187 35008 Perimyotis subflavus 19 Tricolored Bat 2016-06-21 2016-06-21 2008-07-21 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 
places 18194 N N 1.93 -1 -1

NCDOT TIP No. A-0009 ; Stecoah 
Creek

Stecoah Creek. Stecoah Creek. Mist net locations along Stecoah Creek/SR-1226 
(Locust Cove Road)/FSR-2611/FSR-404 from approximately 0.25 to 0.5 roadmile south 
of the SR-1227 (Cody Branch Road) intersection and along Canopy Lane in the Dry 
Creek drainage

2016: 1 adult male captured by Caldwell on 21 July 2016 at Site N (NCWRC 2016b). 
2015: 1 individual captured by Caldwell on 09 July 2015 at Site N (NCWRC 2016). 
2013: 1 adult male captured by Pyle et al. on 23 July 2013 at Site N (NCWRC 2014). 
2011: 5 ad

Andrew Pyle; Cheryl Gregory, 
NCDOT; Chris Underwood, NCDOT; 
Dan Gregory; Dottie Brown; Gabrielle 
Graeter, NCWRC; Heather 
Renninger, NCDOT; Katherine 
Caldwell, NCWRC; Mary Frazer, 
NCDOT; Melissa Miller, NCDOT; Neil 
Medlin, NCDOT; Sara Easterly,    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2017-11-20 2019-10-07 2058.295512 84013.12142 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22198 36014 Myotis lucifugus 45 Little Brown Ba 2006-07-11 2006-07-11 2002-06-30 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Fires Creek picnic area Fires Creek picnic area; point is located just west of Leatherwood Falls.

2006: 2 individuals (one adult female and one juvenile male) mist-netted by many 
biologists, including NC DOT biologists at this site on July 11, 2006 (NCWRC 2014, 
O'Keefe 2012). 2002: 5 individuals mist-netted by Rod McClanahan (US Forest 
Service) and o  Forest near a picnic area   

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-07-29 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22220 36019 Myotis lucifugus 46 Little Brown Ba 2008-08-02 2008-08-02 2008-08-02 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Fires Creek -- FR 340C Along Long Branch and FR 340C, about 2 miles above the split with FR 340.

2008: 2 individuals (one adult male and one adult female) mist-netted at this site by 
O'Keefe and Hunter on August 2, 2008 (NCWRC 2014). Joy O'Keefe, Jessica Hunter    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-04 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22223 25868 Sparganium emersum 3 Greenfruit Bur- 2006-06-23 2006-06-23 2006-06-23 Current B? 2-High T  S1 S1 G5 G5 WetlandPlant Vascular Plant M: pondshores 20069 N N 1.93 -1 -1 Nantahala River Bogs

Nantahala River Bogs, in Carolina Vegetation Survey Plot 073-09-0008 (Peet et al. 
2007). [The coordinates provided by CVS (35.05278, -83.51161579) indicate this is on 
the east side of the Nantahala River between Hurricane Creek and Thomas Branch].

Occupying 2-5 square meters in a 100 square meter plot surveyed by Carolina 
Vegetation Survey 23 June 2006 (Peet et al. 2007); full extent of occurrence not 
known. Brenda Wichmann, NCSU & CVS

Southern Appalachian Bog. Associated species in 
study plot include Acer rubrum, Amelanchier, 
Arisaema triphyllum ssp. stewardsonii, Carex 
echinata ssp. echinata, Carex folliculata, 
Dennstaedtia punctilobula, Galium tinctorium,   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Franklin 2008-03-07 2019-10-07 1029.069563 84000.35439 262 Plant Vascular Flowering Plant Sparganium emersum Greenfruit Bur-reed G5 S1

22225 23223 Hexastylis rhombiformis 28 French Broad H2006-04-11 2006-04-11 2006-04-11 Current D 2-High SR-L  S3 S3 G3 G3 Upland Plant Vascular Plant MP: cove forests 21745 N N 1.93 2360 2400 Quebec Mt.

From intersection of US 64 and NC 215, site is 1-mi west and 0.35-mi north along 
abandoned railroad track that parallels West Fork of French Broad River. Site is on 
Forest Service land, but access is through private property (Schwartzman 2006). One flowering clump observed by Dan Pittillo on April 11, 2006 (Schwartzman 2006).

Dan Pittillo (Contract Biologist); Ed 
Schwartzman (NCNHP)

On east side of trail in Acidic Cove vegetation 
(Schwartzman 2006). On Forest Service land.  

Schwartzman, E. 2008. An Inventory of the Natural Areas of 
Transylvania County, NC. Schwartzman 2007-01-10 2019-10-07 1029.042658 83995.96112 226 Plant Vascular Flowering Plant Hexastylis rhombiformis French Broad Heartleaf G2 S2

22235 36032 Myotis lucifugus 52 Little Brown Ba 2011-07-27 2011-07-27 2006-07-25 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1

Rattler Ford campground - mist net 
site Rattler Ford Campground. Mist net location at Rattler Ford Campground.

2011: 1 adult male mist-netted by Pyle on July 27, 2011 at Rattler Ford Campground 
(NCWRC 2014). 2008: 2 adult females mist-netted by Schwierjohann at Santeelah 
Creek/FS 81#2 [coordinates map to this location] on 02 June 2008 (NCWRC 2014). 
2007: 1 adult

Andy Pyle - 2011; Jeff Schwierjohann; 
Joy O'Keefe, et al. - 2006    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Documents containing data contributed by NCWRC staff in Mason 2017-07-20 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22250 21170 Draba ramosissima 14 Branching Drab 2008-07-01 2008-07-01 1997-06-22 Current D 2-High SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
MP: calcareous and mafic 
rock outcrops 18188 N N 1.93 1750 1960

Paint Rock (This is a Sub EO of 
Parent EO 018)

Paint Rock.  This is a Sub EO of Parent EO 018.  "On summit of Paint Rock proper.  
A south-southeastern exposure within 'stones throw' of Tennesee state line" (Kranyik 
1997) [Paint Rock is on the northeast bank of the French Broad River, near the end of

A few scattered, withered stems noted past flower on 1 July in partial survey of cliff 
area (Oakley 2008).  A few stems in bloom and approximately 12 rosettes in leaf over
an area of approximately 50 square feet.  Vegetative reproduction evident (Kranyik

Jay Kranyik, private; S. Oakley NC 
NHP

Plants occurring in small ledges on top of largely 
limestone/basic rock outcrop (Kranyik 1997). EO is just outside Paint Rock Road RHA (Vazquez 2005). "A popular trail leads to this outcr

Oakley, S.C.  2011.  An inventory of the significant natural 
areas of Madison County, North Carolina.  N.C. Natural 
Heritage Program, Natural Resource Planning and 
Conservation, DENR, Raleigh, N.C. Oakley 2011-01-18 2019-10-07 1029.049818 83997.12793 210 Plant Vascular Flowering Plant Draba ramosissima Branching Draba G4 S2

22261 36045 Myotis lucifugus 61 Little Brown Ba 2007-06-13 2007-06-13 2007-06-13 Current E 3-Medium SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Big Creek along Waterville Road

Big Creek: Mist net site along Big Creek along Waterville Road. [Based on coordinates in
(NCWRC 2014).]

2007: 23 individuals (7 adult males, 14 adult females, 1 juvenile male, 1 juvenile 
female) were mist-netted on June 13, 2007 by Schwierjohann (NCWRC 2014). Jeff Schwierjohann    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-02-19 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22292 23141 Pedicularis lanceolata 11 Swamp Lousew2008-09-23 2008-09-23 2005-08-29 Current B? 2-High T  S1 S1 G5 G5 WetlandPlant Vascular Plant
M: bottomlands, swampy 
woods 19415 N N 1.93 3320 3340

Wet meadow southwest of Buck 
Creek Bog

Wet meadow southwest of Buck Creek Bog. See map in open wet spot east of small 
man-made pond. Walk along a gated USFS road, off FR 350, just past large beaver 
pond.  Walk west through woods, then there is a meadow to the north of the road/ track
(LeGrand

Extensive population of approximately 300 stems, forming approximately 20% cover in
a 10x15 meter area observed by Rankin on 23 September 2008 (Rankin 2008). 50+ 
vegetative rosettes/young stems scattered over 0.25 acres on 13 May 2006 
(LeGrand field surv

Beth Brinson; Harry LeGrand, 
NCNHP; W.T. "Duke" Rankin

Population grows in a mushy area below a wildlife 
pond inside a large wildlife opening. Wildlife opening is 
mowed and some of the stems had been cut or 
knocked down by a recent mowing. Mushy area 
totals approximately 30x15 meters, but lower half is   

LeGrand, Harry. 2006. NC NHP, field surveys;  U.S. Forest 
Service. 2008. Rare species reports contributed to NCNHP by 
U.S. Forest Service personel in 2008.

Mason 2009-09-17 2019-10-07 1029.069563 84000.35439 244 Plant Vascular Flowering Plant Pedicularis lanceolata Swamp Lousewort G5 S1

22299 36196 Perimyotis subflavus 104 Tricolored Bat 2011-08-01 2011-08-01 2011-08-01 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1 Sugar Cove Road

Almost at the western end of Sugar Cove Road (SR 1188), at or near Trail 219. 
Coordinates map the point about 0.88-mile NNE of Sams Knob. 2011: 1 juvenile male mist-netted by Carter et al. on August 1, 2011 (NCWRC 2014). Tim Carter et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-19 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22308 34756 Myotis lucifugus 1 Little Brown Ba 2012-08-15 2012-08-15 2000-07-14 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1

NCDOT TIP No. R-2822B ; 
Nantahala NF: West Buffalo 
Cemetery/Long Hungry Branch 
Area

Nantahala NF: West Buffalo Cemetery/Long Hungry Branch Area. Mist-net sites at the 
following locations: 1) Site L Buffalo Creek: 0.17 airmile southwest of FSR-2587 (West 
Buffalo Road)/FSR-2586 (Long Hungry Branch Road) intersection, on north side of the

2012: 24 individuals total mist-netted by Stantec biologists at two sites in conjunction 
with TIP No. R-2822B: 4 adult females, 1 adult male, and 1 unspecified on 15 August 
2012 at MS10 site; 7 adult females, 7 juvenile females, 1 unspecified female, 1 a

Eco-Tech biologists; Stantec 
biologists    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2017-07-20 2019-10-07 2058.295512 84013.12142 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22309 36021 Myotis lucifugus 47 Little Brown Ba 2008-07-30 2008-07-30 2008-07-30 Current B? 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Buck Creek at FR 71

Along Buck Creek south of US 64, along FR 71, about 0.25-mile SE of where US 64 
crosses Buck Creek.

2008: 9 individuals (5 adult males, 2 adult females, one juvenile male, and one juvenile 
female) mist-netted by O'Keefe and Brown on July 30, 2008 (NCWRC 2014). Joy O'Keefe, Dottie Brown    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-09 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22357 36070 Myotis lucifugus 84 Little Brown Ba 2005-07-19 2005-07-19 2005-07-19 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Ray's Branch wildlife opening

Near the head of DeWeese Branch, close to a wildlife opening along along FR 7279. 
[Coordinates place the location about 0.85-mile ENE of Licklog Gap (LeGrand 2015)].

2005: 1 juvenile male mist-netted by O'Keefe on July 19, 2005 (NCWRC 2015, 
O'Keefe 2012). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-07-29 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22385 36281 Perimyotis subflavus 137 Tricolored Bat 2018-06-28 2018-06-28 2006-06-22 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 
places 18194 N N 1.93 -1 -1

Davidson River/Pisgah Education 
Center - mist net area

Davidson River/Pisgah Education Center - mist net site. Along FR 475 next to the 
Pisgah Education Center.

2018: 1 adult male mist netted by Caldwell on 28 June 2018 (NCWRC 2018). 2016: 2 
adult males mist-netted by Caldwell on 16 June 2016 (NCWRC 2016b). 2015: 3 
individuals (1 adult male, 1 juvenile male, 1 of unknown age and sex) mist-netted by 
Caldwell on 2

Gabrielle Graeter, NCWRC; Jeff 
Schwierjohann; Katherine Caldwell, 
NCWRC; Lindsay Green; Scott 
Bosworth    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Field survey forms and related documents or communications 
contributed by NCWRC s Mason 2019-03-01 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22391 36151 Perimyotis subflavus 62 Tricolored Bat 2008-07-30 2008-07-30 2008-07-30 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1 Little Buck Creek Little Buck Creek, along FR 71 south of US 64.

2008: 2 individuals (one adult male and one adult female) mist-netted by O'Keefe and 
Brown on July 30, 2008 (NCWRC 2014). Joy O'Keefe, Dottie Brown    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-09 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22407 29171 Haliaeetus leucocephalus 176 Bald Eagle 2011 2011 2010 Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird

MPCT: mature forests near 
large bodies of water (nesting); 
rivers, lakes, and sounds 
(foraging) [breeding evidence 
only] 20537 N N 1.93 3200 -1

Macon #1 - Nantahala Lake - Camp 
Sequoyah

Macon #1 - Nantahala Lake - Camp Sequoyah: This occurrence is located in Macon 
County, NC and consists of habitat on the east side of the lake, about 0.25 miles north-
northwest of Camp Sequoyah. Nest tree located near 35.16382 N, -83.6531 W.

2012: no data. 2011: nest active, outcome unknown. (Allen 2012). 2010: no 
information on nest outcome; adult seen perched next to nest; seen on June 12, 2010
and July 20, 2010. Mark Cantrell (FWS) - 2010 Nest in dead white pine.   

Allen, D.H. 2012. Bald Eagle Nest Locations for 2005-2012. 
N.C. Wildife Resources Comission;  Kelly, Chris. 2010. New 
mountain EO records, sent to NHP via e-mail. Wojcik 2018-04-10 2019-10-07 1029.058896 83998.6085 16 Bird Resident bird Haliaeetus leucocephalus Bald Eagle G5 S3B,S3N

22418 24497 Chelone obliqua var. erwiniae 8 Erwin's Turtlehe2006-10-02 2006-10-02 2006-10-02 Current BC 2-High SR-T  S2 S2 G4T2T4QT3 WetlandPlant Vascular Plant
M: streambanks, swamp 
forests 406407 N N 1.93 2500 2540 Avery Creek

In seep on west side of Avery Creek Trail, approximately 0.2 km north of the trailhead 
on Forest Service Road 477 (Schwartzman 2007). 20-30 plants observed in flower on October 2, 2006 (Schwartzman 2007).

Dan Pittillo (Private Biologist); Ed 
Schwartzman (NCNHP)

In a seep adjacent to a Montane Semi-Permanent 
Impoundment (beaver pond). Growing with 
Xanthorhiza simplicissima, Scirpus polyphyllus, 
Mimulus rigidens, Impatiens capensis, Leucothoe 
fontanesiana, and Pilea pumila (Schwartzman 2007).   

Schwartzman, E. 2008. An Inventory of the Natural Areas of 
Transylvania County, NC. Schwartzman 2007-01-24 2019-10-07 1029.04207 83995.86479 199 Plant Vascular Flowering Plant Chelone obliqua var. erwiniae Mountain Purple Turtlehead G2T2T4Q S1

22423 36136 Perimyotis subflavus 50 Tricolored Bat 2011-08-03 2011-08-03 2011-08-03 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1 FR 496/FR 210 Junction

FR 496/FR 210 Junction; located about 0.82-mile NE of the summit of Table Rock 
Mountain.

2011: 2 individuals ( one juvenile male and one of unidentified sex/age) mist-netted by 
Amelon et al. on August 3, Sybill Amelon et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-04 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22481 28874 Delphinium exaltatum 19 Tall Larkspur 2009-07-09 2009-07-09 2009-07-09 Current B 2-High E  S2 S2 G3 G3 Upland Plant Vascular Plant

MP: grassy balds, glades, 
woodlands, mostly over mafic 
rock 16117 N N 1.93 -1 -1

Nantahala National Forest, Jackson 
County, NC.

From Cullowhee, NC and Western Carolina University, take Highway 107 south to Caney
Forks Rd. Then turn onto Moses Creek Rd. and follow it to the end. Enter US Forest 
Service property (through the gate) and then take first dirt road on left. Follow road S.L. Himes observed a population of 100 clumps 9 July 2009 (Himes, 2009). Sonja L. Himes

D. exaltatum population was observed at rich cove, 
montane alluvial area with a clearing where the plants 
are located (Himes, 2009). This population is on a dirt road used by dirt bikes and hors  

2009.  Personal communications, field survey forms, and other 
contributions from sources outside the Natural Heritage 
Program. Cepero 2010-11-17 2019-10-07 1029.028877 83993.70878 208 Plant Vascular Flowering Plant Delphinium exaltatum Tall Larkspur G3 S2

22499 24771 Haliaeetus leucocephalus 136 Bald Eagle 2010 2010 2007-04-17 Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird

MPCT: mature forests near 
large bodies of water (nesting); 
rivers, lakes, and sounds 
(foraging) [breeding evidence 
only] 20537 N N 1.93 1525 1600 Cherokee #1 - Nottely River

Cherokee #1 - Nottely River: This occurrence is located in Cherokee County, NC and 
consists of habitat along the eastern shore of the Nottely River arm of Hiwassee Lake, 
about 0.75 river miles from the main stem of the lake. Nest tree located near 35.082

2011-2012: no data. 2010: two young fledged. (Allen 2012). 2010: nest active; no 
further data. 2009: two young fledged. 2008: three young fledged. 2007: two young 
fledged (Allen 2007). Cantrell observed the nest on April 17, 2007, with one adult in 
atten

Chris Kelly (WRC) - 2010; Mark A. 
Cantrell (FWS), Dave Allen (WRC)

Nest in a dead white pine tree, though several live, 
large trees are nearby.   

Allen, D. H. 2007. Bald Eagle Nest Locations for 2007. N.C. 
Wildlife Resources Commission;  Allen, D. H. 2008. Bald Eagle 
Nest Locations for 2008. N.C. Wildlife Resources Commission. 
;  Allen, D. H. 2009. Bald Eagle Nest Locations for 2009. N.C. 
Wildlife Wojcik 2018-04-10 2019-10-07 1029.069563 84000.3544 16 Bird Resident bird Haliaeetus leucocephalus Bald Eagle G5 S3B,S3N

22508 36113 Myotis lucifugus 125 Little Brown Ba 2011-08-02 2011-08-02 2011-08-02 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Neals Creek

Neals Creek along South Toe River Road; coordinates place the site where Neals Creek 
meets Big Lost Cove Creek. 2011: 1 adult male mist-netted by Freeze et al. on August 2, 2011 (NCWRC 2014). Samuel Freeze et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-10 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22519 25183 Packera millefolium 41 Divided-leaf Rag2007-Summer 2007-Summer 2007-Summer Current E 2-High T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: granitic domes, other 
outcrops 15876 N N 1.93 -1 -1

South of Rock Knob on US Forest 
Service Land

South-southeast of Rock Knob summit, on US Forest Service Land in the Beetree 
drainage; near UTM coordinate 17S 0370804E 3945869N (Kelly 2007). (Kelly 2007).

3 clumps, one of which was flowering, observed by Kelly over 2 acres in May or June 
of 2007 (Kelly 2007). Joshua Kelly, Independent Botanist

Habitat lush with grasses and forbs. Associated 
species include Carex c.f. biltmoreana, Dodecatheon 
meadia var. meadia, Packera millefolium, and 
Sedum glaucophyllum, Packera anonyma (Kelly   

Contributed. 2007. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program. Mason 2009-03-17 2019-10-07 1029.069563 84000.35439 238 Plant Vascular Flowering Plant Packera millefolium Divided-leaf Ragwort G2 S2

22529 34760 Myotis lucifugus 3 Little Brown Ba 2012-08-12 2012-08-12 2000-07-10 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1

Snowbird Creek: Vicinity of NC-143 
crossing

Snowbird Creek: Vicinity of NC-143 crossing. Mist-net locations at: 1) Tapoco Site A: 
NC-143 (Cherohala Skyway) bridge across of Snowbird Creek (NCWRC 2014); 2) Site 
MS07: Along Snowbird Creek, about 100 yards north of NC-143 bridge (NCDOT 2015); 
3) Tapo

1) Tapoco Site A: 31 individuals captured by Eco-Tech biologists in 2000: 10 adult 
females, 4 adult males, 1 juvenile female, 1 unspecified individual captured on 10 July 
2000; 12 adult females, 2 females, 1 male captured on 15 August 2000 (NCWRC 
2014).

Eco-Tech biologists; J. Evans; L. 
Conley; L. Wight, Stantec; W. 
Cunningham    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2015-03-09 2019-10-07 2058.295512 84013.12142 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22559 26678 Hymenophyllum tayloriae 16 Gorge Filmy Fe2007-08-14 2007-08-14 2007-08-14 Current C 2-High SR-O  S1S2 S1 G2 G2 Upland Plant Vascular Plant

M: moist grottoes and spray 
cliffs in escarpment gorges 
with high rainfall 19476 N N 1.93 3760 3800 Dismal Falls

In rocky ravine on Dismal Creek, 0.75 km upstream of Dismal Falls below summits of 
Big Pisgah Mt and Shelton Pisgah Mt.

20-30 cm2 cover with gemmae in rocky ravine observed by Schwartzman and Pittillo 
on 8/14/07 (Schwartzman 2008).

Dan Pittillo; Ed Schwartzman 
(NCNHP)

This cliff-dominated ravine might provisionally be 
included in the Spray Cliff category, though it lacks a 
true spray component and is more influenced by 
seepage and atmospheric humidity. The ravine 
contains rock overhangs, grottoes, and seepage Dismal Falls RHA/Special Interest Area should be expanded 

Schwartzman, E. 2008. An Inventory of the Natural Areas of 
Transylvania County, NC. Schwartzman 2008-12-19 2019-10-07 1029.039558 83995.45522 179 Plant Vascular Fern Hymenophyllum tayloriae Gorge Filmy Fern G2 S1S2

22592 22609 Silene ovata 46 Mountain Catch2005-08-28 2005-08-28 2005-08-28 Current D 2-High SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 1.93 3800 3400

Nantahala NF, Northeast of Slipoff 
Knob.

Nantahala NF, Northeast of Slipoff Knob: FR 86A approximately 0.5 miles north of gate 
(Kelly 2005).

Two stems, 1 in flower and 1 vegetative, seen by Josh Kelly, David Clarke, and Dan 
Enemacher on 28 August 2005 (Field Survey Form 2005).

Dan Enemacher; David Clarke, 
UNCA; Josh Kelly, independent 
biologist

Montane oak-hickory, rich cove ecotone on roadside 
with Liriodendrom tulipfera, Quercus rubra, Sanuinea 
canadensis, Silene stellata, Prosartes species, and 
other rich cove herbs (2005). The road on which this plant grows is scheduled to be recon 

Contributed. Field forms or similar data contributed to the NC 
NHP by persons or organizations outside the program. Mason 2006-01-20 2019-10-07 1029.042658 83995.96112 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

22609 27909 Euphorbia purpurea 29 Glade Spurge 2002-06-17 2002-06-17 2002-06-17 Current D 2-High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 1.93 -1 -1

Nantahala National Forest: Old 
Roughy

Old Roughy: North of Old Roughy; in old skid road in first large draw east of Colvin 
Branch, at about 2950 feet elevation (Rankin 2002).

One large clump, with approximately six stems observed by Rankin on 17 June 2002. 
flowers not evident (Rankin 2002). W.T. "Duke" Rankin, USFS

Disturbed, rich cove forest with broken canopy and 
patches of dense understory (Rankin 2002).   

U.S. Forest Service. 2002. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2002. Mason 2009-09-16 2019-10-07 1029.058896 83998.6085 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

22644 35155 Myotis lucifugus 18 Little Brown Ba 2004-08-02 2004-08-02 2002-07-28 Current B? 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Hewitt Area - mist net sites

Hewitt Area. Mist net site on east side of Nantahala River, south of Nantahala Gorge 
Quarry (NCDOT 2015, NCWRC 2014).

2004: 11 individuals total captured by BHE Environmental in 2004 in conjunction with 
TIP No. B-4286: 2 adult females, 4 adult males, 3 juvenile males on 02 August 2004; 
1 adult female, 1 adult male on 01 August 2004 (NCDOT 2015, NCWRC 2014). 2002:
2 indi BHE    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2015-05-01 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22660 36035 Myotis lucifugus 54 Little Brown Ba 2007-06-22 2007-06-22 2007-06-22 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.93 -1 -1 Along Charikus Branch at FR 407 Along Charikus Branch at FR 407, near Santeetlah Lake 2007: 1 adult female mist-netted on June 22, 2007 (NCWRC 2014). Scott Bosworth    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-18 2019-10-07 1029.027801 83993.52257 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

22670 26497 Carex purpurifera 13 Purple Sedge 1996-07-11 1996-07-11 1996-07-11 Current E 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 1.93 -1 -1 Miller Cove

Nantahala River, Miller Cover.  Found in Carolina Vegeation Survey plot 20-08-352 
located at 35.03683758, -83.28620173 (50 meter accuracy) (Peet et al. 2007).

Occupying less than one square meter of a 1000 meter square plot sampled by 
Carolina Vegetation Survey on 11 July 1996  (Peet et al. 2007). Carolina Vegeation Survey

Associated species found in CVS plot 20-080352, in 
order of abundance, include Amphicarpaea 
bracteata, Fraxinus americana, Fagus grandifolia, 
Liriodendron tulipifera Microstegium vimineum, Carya 
glabra, Cornus florida, Toxicodendron radicans var.   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Wichmann 2008-09-23 2019-10-07 1029.069563 84000.3544 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

22711 36128 Perimyotis subflavus 43 Tricolored Bat 2011-08-01 2011-08-01 2011-08-01 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 1.93 -1 -1 FR 981 at Prong Creek

"FR 981/Prong Creek". [In actuality, this is Gragg Prong. Point is mapped along FR 981 
and Gragg Prong, about 0.5-mile SE of Roseborough (LeGrand 2015)]. 2011: 1 adult male mist-netted by Diggins et al. on August 1, 2011 (NCWRC 2014). Corinne Diggins et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-05-02 2019-10-07 1029.027801 83993.52257 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

22786 25756 Rhododendron cumberlandense 7 Cumberland Az 2007-07-05 2007-07-05 2007-07-05 Current C 2-High SR-P  S1 S1 G4? G4 Upland Plant Vascular Plant M: grassy or shrub balds 17485 N N 1.93 4700 4800
Nantahala National Forest, Coward 
Bald

Nantahala National Forest, Coward Bald: Approximately 14 km east of Sylva, NC; east 
side of Coward Bald; visible from Forest Service road to old bald; 4700-4800 feet 

Four stems/clusters seen from road by Rankin on 05 July 2007. More may be 
present (Rankin 2008). W.T. "Duke" Rankin, Botanist, USFS    

Contributed. 2008. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program. Mason 2008-02-05 2019-10-07 1029.049818 83997.12793 328 Plant Vascular Shrub Rhododendron cumberlanden Cumberland Azalea G4? S1

22983 10801 Packera millefolium 3 Divided-leaf Rag2001-09 2001-09 1975-05-31 Current B 2-High T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: granitic domes, other 
outcrops 15876 N N 1.67 3280 -1 Slick Rock

SLICK ROCK: NEAR SUMMIT OF OUTCROP, WEST OF BULL PEN ROAD, 
WEST OF AMMONS BRANCH CAMPGROUND. [NANTAHALA NF, HIGHLANDS 
RD COMPARTMENTS 29 AND/OR 31.]

STILL PRESENT (KAUFFMAN 2001). MODERATE POPULATION OF ABOUT 
500 INDIVIDUALS, IN FLOWER ON 21 MAY (WEAKLEY ET AL. 1993). MASSEY 
& WHITSON (JUNE 1979) ESTIMATED 837 UNITS (ROSETTES) IN 117 
SQUARE METERS. ABOUT 300 FLOWERING STEMS, IN ABOUT 50 SQUARE  

ON SMALL (CA. 1 HA) GRANITIC DOME, 
GROWING IN POCKETS OF SOIL AND 
SELAGINELLA MATS. REGISTERED & SPECIAL-INTEREST AREA THE POPULATION IS BEING 

Gaddy, L.L. 1983. An inventory of the endangered and 
threatened plants of the Nantahala & Pisgah National Forests. 
Report to USFS (unpublished);  NCNHP Staff, 1993 Field 
Survey Weakley 1993-05-25 2019-10-07 1196.094864 72680.96222 238 Plant Vascular Flowering Plant Packera millefolium Divided-leaf Ragwort G2 S2

23073 34635 Plagiochila sullivantii var. sullivantii 25 A Liverwort 2014-08-16 2014-08-16 2014-08-07 Current E 2-High SR-T  S2 S2 G2T2 T2 WetlandPlant Liverwort

M: on moist rocks, in spray 
zones of waterfalls and in 
spruce-fir forests 15964 N N 1.53 4300 -1

Left Fork Wigg Branch, Wigg 
Branch above confluence with 
Santeetlah Creek, and on Johns 
Branch and Santeetlah Creek in 
vicinity of confluence.

Santeetlah Bluffs/Stratton Meadows: On the side of a small outcrop directly above 
water on the south side of the Left Fork Whig Branch, 0.4 miles southeast of Mud Gap.
Also on rocks above confluence of Wigg Branch and Santeetlah Creek and at confluence
o

A patch of Plagiochila sullivantii was observed on the side of a rock outcrop 
immediately above the water in the rhodododendron-dominated streamside zone on 
the Left ForkWhig Branch. The species is also present with Plagiochila austinii on 
Wigg Branch ab

Ed Schwartzman (NHP); Gary 
Kauffman (USFS); Paul Davison 
(UNA)

Rhododendron-dominated, second-growth Acidic 
Cove with Betula spp. and some dead hemlock. Should be proposed for registry expansion.  

Schwartzman, E. 2014. Field notes for site visits conducted 
during 2014. Schwartzman 2015-02-19 2019-10-07 2738.527971 66562.4641 104 Plant Non-vascular Liverwort Plagiochila sullivantii var. sulli Sullivant's Leafy Liverwort G2T2 S2

23122 36068 Myotis lucifugus 82 Little Brown Ba 2004-08-09 2004-08-09 2004-08-09 Current E 5-Very Low SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 1.47 -1 -1

FR 7099, located northwest of Tuni 
Gap

FR 7099, located northwest of Tuni Gap. [Coordinates are many miles off; FR 7099 is 
located to the northwest of Tuni Gap.]

2004: Doreen Miller et al. mist-netted two adult males and one adult female, on 
August 9, 2004 (NCWRC 2014).     

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. LeGrand 2015-10-09 2019-10-07 6554.398259 64218.77137 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

23162 30341 Symphyotrichum shortii 3 Short's Aster 2011-09-13 2011-09-13 2011-05-17 Current B? 2-High SR-P  S2 S2 G5 G5 Upland Plant Vascular Plant M: bluffs and rocky banks 20103 N N 1.45 2400 3200
Long Ridge/Unicois/Locust Gap 
Branch

Along the ridgeline of the Unicoi Mountains and Long Ridge in far western Cherokee 
County. Three locations: on the ridgeline 0.5 west of Hazelnut Knob, on Long Ridge 
south of Moss Gap, and Locust Gap Branch. Access is via FS  Rd 6268 or FS 6264.

Presence noted in three locations by Schwartzman on 5/17/11 and 9/13/11- 
approximate estimate of 20-50 plants per population- plants flowering in fall 
(Schwartzman 2013). Ed Schwartzman (NHP)

Rich Cove Forest is the dominant community in 
upper coves and concave slopes. Community 
condition varies, though some mature examples are 
present with trees reaching 18-20" dbh on average 
with many large trees reaching 2.5' in diameter. Registry recommended  

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Schwartzman 2013-01-10 2019-10-07 1543.533993 62994.49556 272 Plant Vascular Flowering Plant Symphyotrichum shortii Short's Aster G5 S1

23185 30155 Carex purpurifera 24 Purple Sedge 2011-09-14 2011-09-14 2011-09-14 Current B 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 1.45 -1 -1 Turner Top

Turner Top: Three sites, the first on the summit of Turner Top, the second 0.26 miles 
southeast of the summit, and the third 0.15 miles east northeast of the summit.

Schwartzman estimated 100-200 clumps past fruiting in three locations on 9/14/11 
(Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Robinson 2014-02-11 2019-10-07 1543.58868 62998.96848 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

23201 29242 Lonicera canadensis 44 American Fly-h 2009-09-30 2009-09-30 1991 Current BC 2-High SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 1.45 -1 4800 Jarrett Bald and Goat Bald

Three locations around Goat Bald and Jarrett Bald in northwestern Macon County, 
approx. 2.5 miles east of Nantahala Lake. One sub-population 0.35 miles 
north/northwest of Jarrett Bald, one sub-population in a cove 250 yards north/northeast 
of Goat Bald,

Dellinger observed several sub-populations in 1991 (Dellinger 1994). Schwartzman 
verified one population on the slopes below Jarret Bald with 7-8 multi-stem clumps 
(Schwartzman 2011). Ed Schwartzman (NHP)

Northern Hardwood Forest dominated by Betula 
allegheniensis, Prunus serotina, and Aesculus flava. 
The shrub layer and understory contain a number of 
high elevation species such as Viburnum lantanoides, 
Rhododendron catawbiense, Vaccinium 
erythrocarpum, a USFS in timber base  

Dellinger, Bob. 1994. Survey of proposed, endangered, 
threatened, and sensitive species for the Wine Spring Creek 
Ecosystem Management Project. 18 March, 1994. Schwartzman 2011-10-21 2019-10-07 1543.554777 62996.20217 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

23298 30154 Carex purpurifera 23 Purple Sedge 2012-09-13 2011-09-23 2011-09-23 Current A 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 1.45 -1 -1 Buck Knob

Buck Knob is located between the Unicoi Mountains and Hiwassee Lake in western 
Cherokee County, 2-3 miles east of Long Ridge and 0.6 miles north of Hiwassee Lake. 
Access is from Joe Brown Highway (SR 1326) on the north side of the site. Approx. 225-325 clumps observed past flowering stage during two visits by 

Schwartzman in 2011 and 2012 (Schwartzman 2013). Ed Schwartzman (NHP)

Carex purpurifera grows in Rich Cove Forest 
(Montane Intermediate Subtype). Most of the cove 
forest was in mature second-growth condition, 
though an area of mature, relatively undisturbed 
cove forest over rocky substrate occurs on the east Portions of private land on Buck Knob are suitable for cons  

Schwartzman, E. 2012. Field notes for site visits conducted 
during 2012. Schwartzman 2013-01-09 2019-10-07 1543.565456 62997.07404 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

23303 29257 Packera millefolium 49 Divided-leaf Rag2009-04-29 2009-04-29 2009-04-23 Current CD 2-High T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: granitic domes, other 
outcrops 15876 N N 1.45 -1 3600 Milksick Knob

South side of Milksick Knob. From Wayah Creek Road travelling west, left on Rough 
Creek Road (gravel Forest Service road). Park at gate and proceed east to cliffs on 
south side of Milksick Knob.

Schwartzman observed 6 plants in two locations with Packera memingerii on 4/29/09 
(Schwartzman 2011). Ed Schwartzman (NHP)

Open, dry Montane Mafic Cliff with Chionanthus, 
Juniperus, Andropogon, and Carex biltmoreana. Registry recommended.  

Schwartzman, E. J. 2010. An Inventory of the Natural Areas 
of Macon County, N. C. North Carolina Natural Heritage 
Program. Office of Conservation, Planning, and Community 
Affairs, Raleigh, NC. Schwartzman 2011-04-29 2019-10-07 1543.643545 63003.45809 238 Plant Vascular Flowering Plant Packera millefolium Divided-leaf Ragwort G2 S2

23436 33941 Thaspium pinnatifidum 10 Mountain Thasp2014-09-24 2014-09-24 2014-09-24 Current B? 2-High T  S1 S1 G2G3 G2 Upland Plant Vascular Plant M: calcareous slopes 16497 N N 1.29 2767 3070
Watson Tract - Survey for Foothills 
Conservancy of NC

Watson Tract: Located approximately one mile north of Linville Caverns along an 
unnammed trinbutary of the north fork of the Catawba River, west of US Highway 221.

Ten to fifteen plants observed in fruit scattered along the stream floodplain adjacent 
to the main stream (Padgett 2014).

James Padgett, NCNHP; Tom 
Kenny, FCNC

plants occur along stream floodplain in rich soils with 
a canopy of Betula lenta, Lirodendron tulipifera, Tilia 
heterophylla, Carya spp, and Quercus spp. This sire is currently being aquired by Foothills conservancy   Padgett 2014-09-25 2019-10-07 3844.561382 56066.59981 274 Plant Vascular Flowering Plant Thaspium pinnatifidum Mountain Thaspium G2G3 S1

23504 19558 Cardamine rotundifolia 8 Mountain Wate 2012-04-10 2012-04-10 1994-06 Current B? 2-High T  S2 S2 G4 G4 WetlandPlant Vascular Plant
MP: seeps, banks of mountain 
brooks 15915 N N 1.22 4000 4200

Iron Mountain/Rock Creek 
Watershed: Three locations: Dave 
Branch, 1.3 mile west of Hughes 
Gap and 1.1 mile northwest of 
Hughes Gap .

Iron Mountain/Rock Creek Watershed: Roughly 2.5-3.5 air miles northeast of Buladean, 
NC.  Location 1) Upper reaches of Dave Branch, 1.5 air miles north of SR 1330, 0.25 
mile south of Appalachian Trail, Location 2) 1.3 air miles west of Hughes Gap, on unn

Location 1: 100-500 DORMANT STEMS OVER 10-100 SQUARE METERS IN 
JUNE 1994 (Danley 1994); at least 50 rosettes estimated in partial survey (Oakley 
2012);  Location 2:estimate of 30-50 rosettes in Rich Montane Seep community 
(Oakley 2012); Location 3: at le

D. Danley, USFS; S. Oakley  NC 
NHP

Location 1: Acidic Cove Forest, all plants were 
growing in or around creek, with Rhododendron 
max., Betula lenta overstory (1994).   Location 2) 
Rich Montane Seep community embedded in cove 
forest, not far above cleared areas on private land,   

Oakley, S.C.  2013.  An Inventory of the Significant Natural 
Areas of Mitchell County, North Carolina.  N.C. Office of 
Conservation, Planning, and Community Affairs, DENR. Oakley 2012-10-03 2019-10-07 1935.817787 53337.1247 195 Plant Vascular Flowering Plant Cardamine rotundifolia Mountain Watercress G4 S2

23590 36139 Perimyotis subflavus 52 Tricolored Bat 2014-07-07 2014-07-07 2008-07-02 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 
places 18194 N N 1.11 -1 -1

North Shoals Creek/FR 408 - mist 
net area

North Shoals Creek/FR 408: Along North Shoals Creek and FR 408 and nearby in a 
draw off an unnamed tributary.

2014: 1 adult male mist-netted by McClanahan at North Shoal Creek/FS 408 site on 
07 July 2014 (NCWRC 2016). 2013: 1 adult female mist-netted on August 13, 2013 
by Pyle et al. (NCWRC 2014). 2011: 1 adult male mist-netted on July 20, 2011 by 
O'Keefe et al.

Andrew Pyle; Joy O'Keefe et al.; Rod 
McClanahan    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Documents containing data contributed by NCWRC staff in 
2016;  O'Keefe, Joy. 2012 Mason 2016-12-16 2019-10-07 1299.251959 48303.44357 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

23670 37755 Desmognathus wrighti 49 Southern Pygm 2011-07 2011-07 2011-07 Current E 2-High SR  S2S3 S2 G3 G3 Upland Animal Amphibian

M: mid to high elevation 
forests, often in spruce-fir; 
west of the French Broad 18108 N N 1.04 -1 -1 Lambert Mountain

Lambert Mountain: This occurrence is located in Macon County, NC and consists of 
habitat on the eastern slope of Lambert Mountain.

2011: Matthew Moskwik observed 4 animals on Lambert Mountain slopes between 
June - July 2011.     

Moskwik, Matthew. 2016. Email and excel spreadsheets with 
field data on amphibian records from the Sandhills and 
Mountains observed and compiled by Matthew Moskwik, TNC Ratcliffe 2017-11-17 2019-10-07 850.2997603 45121.36652 4 Amphibian Salamander Desmognathus wrighti Southern Pygmy Salamander G3 S2

23806 29243 Lonicera canadensis 45 American Fly-h 2018-06-14 2018-06-14 1991 Current C 2-High SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 0.98 -1 -1
Jarrett Bald and Goat Bald ; 
Turkeypen Tract (USFS project)

Two locations in cove northwest of Wine Spring Baldin northwestern Macon County, 
approx. 500 and 1000 years northwest of Wine Spring Bald (Schwartzman 2011), and 
just outside the Turkeypen project area (Knapp 2018).

2018: ca. 24 plants in high quality Rich Montane Seep found just outside the 
Turkeypen project area. Only 2 plants seen with mature fruit. No other evidence of 
reproduction observed (Knapp 2018).  1994: Dellinger observed several sub-
populations in 1991

Bob Dellinger; Matt Bushman, USFS; 
Wesley Knapp, NCNHP

Northern Hardwood Forest dominated by Betula 
allegheniensis, Prunus serotina, and Aesculus flava. 
The shrub layer and understory contain a number of 
high elevation species such as Viburnum lantanoides, 
Rhododendron catawbiense, Vaccinium 
erythrocarpum, a Area within the Turkeypen Project area is located just outsi  

Dellinger, Bob. 1994. Survey of proposed, endangered, 
threatened, and sensitive species for the Wine Spring Creek 
Ecosystem Management Project. 18 March, 1994;  Knapp, 
W.M. 2018. Field notebook. Knapp 2018-06-26 2019-10-07 1131.897355 42832.83607 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

23828 12400 Lysimachia fraseri 10 Fraser's Looses2013-05-16 2013-05-16 1987-07-17 Current BC 2-High E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 0.97 2760 3111

Ammons Branch Campground 
Vicinity (Sub EO of EO 049)

Subpopulation 1: Ammons Branch campground vicinity. About 0.1 mile northwest of 
campground on Bull Pen Road, northeast side of road (Weakley and Murdock 1987). 
Subpopulation 2: along Bull Pen Road about 0.5 mile west of the Chattooga River bridge 
and a

Subpopulation 1 (Campground): 58 ramets, all non-flowering, observed by Kauffman 
on 17 June 2005 only on the cut bank, north side of road (Kauffman 2014). 84 stems 
counted in 10-100 square meters, 25 in flower, little herbivory. Moist/dry habitat and 
so

April Punsalan, USFS; Gary 
Kauffman, USFS

On southwest-facing road bank, with Lysimachia 
quadrifolia, Tsuga canadensis, Gillenia, Polystichum, 
Pinus strobus. Shrubs include Rubus, Alnus, 
Sassafras, Rhododendron maximum, and Kalmia. MOWING MANAGEMENT AGREEMENT BETWEEN NCThe site may need a winter mow

Bates, Moni C. 1998. 1997-1998 Status Survey of Fraser's 
loosestrife (Lysimachia fraseri Duby) Final Report. North 
Carolina Plant Conservation Program, NC Dept. of Agriculture 
and Endangered Species Field Office, USFWS, Asheville NC;  
U.S. Forest Service Mason 2014-04-23 2019-10-07 2514.803283 42114.4195 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

Copy of NHEO_2019_MatrixInterface_minusOG_USFS_SCC
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23862 37750 Desmognathus wrighti 47 Southern Pygm 2017-07-12 2017-07-12 1955-10-07 Current E 3-Medium SR  S2S3 S2 G3 G3 Upland Animal Amphibian

M: mid to high elevation 
forests, often in spruce-fir; 
west of the French Broad 
River 18108 N N 0.96 -1 -1 Dry Falls

Dry Falls: This occurrence is located in Macon County, NC and consists of habitat in the
vicinity of Dry Falls on the Cullasaja River.

2017: McGourk photographed 1 adult on 12 July 2017 (HerpMapper 2019). 1955: 9 
specimens collected on 07 October 1955 "under Dry Falls", near Highlands.     

HerpMapper. 2019. HerpMapper: A Global Herp Atlas and Data 
Hub. Iowa, U.S.A. Available http://www.herpmapper.org. 
(Accessed: 14-08-2019);  University of Texas at Arlington 
(UTA) Amphibian and Reptile Diversity Research Center 
collections. Arlington, TX. Hannon 2019-09-18 2019-10-07 1029.147756 42006.56071 4 Amphibian Salamander Desmognathus wrighti Southern Pygmy Salamander G3 S2

23865 37748 Desmognathus wrighti 45 Southern Pygm 2003-10-12 2003-10-12 1967-07-24 Current E 3-Medium SR  S2S3 S2 G3 G3 Upland Animal Amphibian

M: mid to high elevation 
forests, often in spruce-fir; 
west of the French Broad 18108 N N 0.96 -1 -1 Buck Creek vicinity

Buck Creek vicinity: This occurrence is located in Macon County, NC and consists of 
habitat in the vicinity of Buck Creek, southwest to Deep Gap and northeast into the 
Standing Indian Mountain Management area. Refer to Source Features for detailed information regarding this occurrence.     

University of Michigan Museum of Zoology (UMMZ) collections. 
Ann Arbor, MI. Ratcliffe 2017-11-15 2019-10-07 1029.147756 42006.56071 4 Amphibian Salamander Desmognathus wrighti Southern Pygmy Salamander G3 S2

23869 37954 Desmognathus wrighti 61 Southern Pygm 2018-05-15 2018-05-15 1979-07-02 Current E 3-Medium SR  S2S3 S2 G3 G3 Upland Animal Amphibian

M: mid to high elevation 
forests, often in spruce-fir; 
west of the French Broad 
River 18108 N N 0.96 -1 -1 Scottish Mountain

Scottish Mountain: This occurrence is located in Haywood County, NC and consists of 
habitat in the vicinity of Scottish Mountain.

2018: Lawson observed one individual along FS 287 on Scottish Mountain on May 15, 
2018. 1979: The Smithsonian National Museum of Natural History collected two 
specimens on Forest Route 287A in the Pisgah National Forest, 0.7 road miles 
southeast of its j     

Smithsonian National Museum of Natural History (NMNH). 
Collections database - http://www.mnh.si.edu/rc/. USNM 
catalog numbers;  Williams, Lori, 2019. NCWRC mountain 
amphibian database records observed in 2018. Wojcik 2019-01-18 2019-10-07 1029.147756 42006.56071 4 Amphibian Salamander Desmognathus wrighti Southern Pygmy Salamander G3 S2

23878 34005 Myotis leibii 52 Eastern Small-f 2016-07-20 2016-07-20 2004-05-21 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 0.96 -1 -1

Nantahala National Forest: Ray 
Branch - mist net areas

Nantahala National Forest: Ray Branch. Two mist-net sites: 1) east-facing slope above 
river just before where FSR-7279 crosses Ray Branch and 2) where FSR-7279 crosses 
Ray Branch (NCWRC 2014) [directions derived from coordinate locations].

2016: 1 juvenile male captured by Caldwell on 20 July 2016 at FSR-7279/Ray Branch 
crossing (NCWRC 2016b). 2010: 1 adult female captured by Brown and Pesko on 07 
June 2010 at FSR-7279/Ray Branch crossing (NCWRC 2014). 2006: 1 adult female 
captured by O'Ke

Dottie Brown, NCWRC; Erin 
McDonald; Joy O'Keefe, Indiana 
State Univ.; Katherine Caldwell, 
NCWRC; Robin Pesko, UNCA intern    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016b. 
Multispecies bat capture and observation data submitted to 
NCNHP on 2016-12-13 i Mason 2017-11-09 2019-10-07 1029.147756 42006.56071 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

23960 26340 Rhododendron vaseyi 72 Pink-shell Azale2007-08-20 2007-08-20 2007-07-16 Current CD 2-High SR-L  S3 S3 G3 G3 WetlandPlant Vascular Plant

M: high elevation oak forests, 
heath balds, spruce-fir forests, 
and rocky areas 21648 N N 0.96 4680 4700 Bald Knob and Bruce Ridge

On Bald Knob in two separate locations. Access is via Forest Service Road 4658 from 
Pinhook Gap (Schwartzman 2008). Two separate patches with 6 and 2 stems respectively (Schwartzman 2008).

Dan Pittillo; Ed Schwartzman 
(NCNHP)

Rocky summit-like area along forest service road 
with Diervilla sessifolia, Vaccinium simulatum, 
Houstonia longifolia var. glabra, Gaylusaccia bacata, 
and Rhododedron arborea. Open nature of Rocky 
Bald may be due to clearing for road and tower site   

Schwartzman, E. 2007. Field notes for site visits conducted 
during 2007. Schwartzman 2008-09-15 2019-10-07 1029.023442 41996.40177 329 Plant Vascular Shrub Rhododendron vaseyi Pink-shell Azalea G3 S3

23991 5263 Sorex palustris punctulatus 1 Southern Wate 2006-03-27 2006-03-27 1974-04-20 Current E 3-Medium SR  S3 S3 G5T3 T3 WetlandAnimal Mammal
M: stream banks in montane 
forests 17355 N N 0.96 -1 -1 Fires Creek Watershed

Fires Creek Watershed: This occurrence is located in Clay County, NC and consists of 
habitat along Fires Creek near Hayesville.

2006: NCSM collected one adult male specimen along Fires Creek in Nantahala 
National Forest on March 27, 2006 (NCSM 13743). 1974: Indiana State University 
collected five specimens along Fires Creek at Naval Branch on April 20, 1974, and 
sent at least one     

Indiana State University (ISU) collections. Terre Haute, IN;  
Linzey, D. W. 1983. Status and distribution of the northern 
water shrew (SOREX PALUSTRIS) and two subspecies of 
northern flying squirrel (GLAUCOMYS SABRINUS 
COLORATUS and GLAUCOMYS SABRINUS FU Wojcik 2018-06-29 2019-10-07 1029.147756 42006.56071 47 Mammal Rodent Sorex palustris punctulatus Southern Water Shrew G5T3 S3

23996 27359 Viola appalachiensis 13 Appalachian Vio2008-06-30 2008-06-30 2004-04-29 Current CD 2-High SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 0.96 3480 -1

Park Creek (Macon County) (Sub 
EO of EO 015)

Along the Park Creek Trail in two locations (100 and 500 m respectively) just upstream 
of the confluence of Park Creek and the Nantahala River (Schwartzman 2009). This is a 
sub EO of Principal EO 015. (Amoroso 2009)

Schwartzman and Pittillo observed two patches along the Park Creek Trail on 6/30/08 
(Schwartzman 2009). Approximately 300 ramets in a 1x10m area, lying parallel to an 
old logging, observed by Rankin on 29 April 2004. Population lies in crux of two hiking

Dan Pittillo; Ed Schwartzman (NHP); 
W.T. "Duke" Rankin, USFS

A mosaic of mixed cove forest and seeps. The 
canopy is fairly young - medium age. Associated 
herbaceous vegetation includes Carex leptalea, C. 
scabrata, C. atlantica, C. leptonervia,  C. woodi, C. 
manhartii, Hypericum densiflorum, Juncus Area in timber base.  

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008;  U.S. Forest Service. 2004. Rare species reports 
contributed to NCNHP by U.S. Forest Service personel or their 
contractors in 2004. Mason 2009-09-22 2019-10-07 1029.049906 41998.56369 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

24027 30343 Symphyotrichum shortii 5 Short's Aster 2011-06-14 2011-06-14 2011-06-14 Current BC 2-High SR-P  S2 S2 G5 G5 Upland Plant Vascular Plant M: bluffs and rocky banks 20103 N N 0.96 3360 3400 Cantrell Top

Cantrell Top lies at the southern edge of the Unicoi Mountains in the far northwestern 
corner of Cherokee County where it borders Monroe County, TN. Access is via FS Rd 
82 from Joe Brown Highway (SR 1326) or FS 50 off of Evans Road (SR 1327). The 
plants

Approximately 20-50 in vegetative condition noted in one location by Schwartzman on 
6/14/11 (Schwartzman 2013). Ed Schwartzman (NHP)

Montane Oak-Hickory Forest covers the ridgeline of 
the Unicois. The forest is rich and mesic along the 
crest of the Unicois. The canopy is dominated by 
Quercus alba and Quercus velutina mixed with 
hardwoods, such as Carya glabra. Understory and USFS - not in timber base - registry recommended  

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Schwartzman 2013-01-10 2019-10-07 1029.021937 41996.27099 272 Plant Vascular Flowering Plant Symphyotrichum shortii Short's Aster G5 S1

24066 15861 Liatris squarrulosa 32 Earle's Blazing- 1998-09-08 1998-09-08 1997-09-19 Current C 2-High SR-P  S2 S2 G4G5 G4 Upland Plant Vascular Plant

PSM: diabase glades, open 
woods especially over mafic 
rocks; also loamy-sand soils in 
longleaf pine-oak sandhills 18600 N N 0.96 1960 1960 TSALI

ALONG EDGE OF THOMPSON BIKE TRAIL ABOUT 0.75 MILE SOUTHWEST OF
MURPHY GAP AND 1 MILE WEST OF SR 1286 (TSALI ENTRANCE ROAD) 
[NANTAHALA NF, CHEOAH RD, COMPARTMENT 153]

2 CLUSTERS WITH A TOTAL OF 5 INDIVIDUALS. SIX FLOWERING STALKS 
WERE PRESENT WITH NO JUVENILES IN SEPTEMBER (KAUFFMAN 1998).  

ALONG BIKE TRAIL ADJACENT TO A 10-YEAR 
OLD WEST-FACING SHORTHLEAF PINE/OAK 
CLEARCUT. ASSOCIATED SPECIES INCLUDE 
SORGHASTRUM NUTANS, SILPHIUM 
COMPOSITUM, SACCHARUM 
ALOPECUROIDEUM, SCHIZACHYRIUM 
SCOPARIUM, HELIANTHUS ATRORUBENS,  THIS SITE IS INCLUDED WITH

Kauffman, G. USDA Forest Service, Nantahala N.F. Botanist. 
Field reports contributed to NCHP by Gary Kauffman in 1997 
and 1998. Amoroso 2000-05-25 2019-10-07 1029.019971 41996.11222 229 Plant Vascular Flowering Plant Liatris squarrulosa Earle's Blazing Star G4G5 S2

24119 27183 Packera millefolium 44 Divided-leaf Rag2009-08-11 2009-08-11 2008-05-09 Current C 2-High T  S2 S2 G3 G3 Upland Plant Vascular Plant
M: granitic domes, other 
outcrops 15876 N N 0.96 3200 -1 Richey Knob

In two locations on south-facing rock outcrops on spur ridge approximately 1 km south 
of Richey and 2.1 km northeast of McDowell Mt.

Schwartzman observed 8 plants including one in flower on 5/9/08 and another 3-5 
plants on 8/11/09(Schwartzman 2011). Ed Schwartzman (NHP)

On Montane Red Cedar-Hardwood Woodland with 
scattered Juniperus virginiana and Carya pallida. A 
variety herbs such as Cheilanthes lanosa, Krigia 
montana, Heuchera americana, Helianthus 
divaricatus, Lobelia puberula, Packera millefolium, 
Saxifraga michaux Registry recommended  

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008;  Schwartzman, E. 2010. An Inventory of the 
Natural Areas of Macon County, NC.  North Carolina Natural 
Heritage Program. Office of Conservation, Planning, and 
Community Affairs, Rale Schwartzman 2011-10-21 2019-10-07 1029.039704 41997.72734 238 Plant Vascular Flowering Plant Packera millefolium Divided-leaf Ragwort G2 S2

24120 31670 Carex purpurifera 26 Purple Sedge 2012-08-07 2012-08-07 2012-08-07 Current B 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 0.96 -1 -1 Owensby Branch

Owensby Branch: Two occurrences, 0.47 miles west northwest of the confluence of 
Owensby Branch with the Tennessee River

Approx. 100 clumps noted past flowering/fruiting in two locations by Schwartzman on 
8/7/11 (Schwartzman 2013). Ed Schwartzman  (NHP)    

Schwartzman, E. 2012. Field notes for site visits conducted 
during 2012. Schwartzman 2013-05-02 2019-10-07 1029.009806 41995.27695 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

24142 30153 Carex purpurifera 22 Purple Sedge 2011-09-13 2011-09-13 2011-09-13 Current B 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 0.96 -1 -1 Locust Gap Branch

Long Ridge/Unicoi Mountains: Two sites on Locust Gap Branch in the cove below Long 
Ridge

Over 200 clumps past fruiting estimated by Schwartzman on 9/13/13 (Schwartzman 
2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Schwartzman 2013-05-02 2019-10-07 1029.09806 42002.49627 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

24147 37743 Myotis leibii 108 Eastern Small-f 2015-07-15 2015-07-15 2015-07-12 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 19689 N N 0.96 -1 -1

Pisgah National Forest: Flat Branch 
Road - mist net area

Pisgah National Forest: Flat Branch Road - mist net area. Mist net sites along FSR-288 
(Flat Branch Road); see source features for details.

2015: 3 individuals captured in mist nets at two sites by O'Keefe in 2015: 1 adult male
at Lower Mt Sterling Creek site on 15 July 2015; 1 adult male at Lower Mt Sterling 
Creek site on 14 July 2015; 1 adult female at Twin Oaks Road Rut on 12 July 2015 Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 2016b. Multispecies bat 
capture and observation data submitted to NCNHP on 2016-12-
13 in file NCWRC Bat Data Update for NHP_13Dec2016.xls. Mason 2017-11-08 2019-10-07 1029.147756 42006.56071 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

24162 27354 Viola appalachiensis 8 Appalachian Vio2008-07-23 2008-07-23 2008-07-23 Current C 2-High SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 0.96 -1 3320 London Bald

The plants are located on the slopes below London Bald and the watershed divide 
between Piercy Creek and Diamond Valley. Schwartzman observed two patches on 7/23/08 (Schwartzman 2008). Ed Schwartzman (NHP)

In Montane Oak-Hickory Forest and transitional Rich 
Cove Forest dominated by Liriodendron tulipifera, 
Carya glabra, Robinia pseudoacacia, and Quercus 
spp. Associated herbs include astilbe biternata, 
Adiantum pedatum, Cryptotaenia canadensis, In timber base  

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Schwartzman 2013-05-07 2019-10-07 1029.039704 41997.72734 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

24214 24839 Neotoma magister 20 Allegheny Wood2007-05-30 2007-05-30 2007-04 Current E 3-Medium SC  S2S3 S2 G3G4 G3 Upland Animal Mammal

MP: rocky places and 
abandoned buildings in 
deciduous or mixed forests in 
the northern mountains and 
adjacent Piedmont 17363 N N 0.96 2300 2450 Rocky Knob

Rocky Knob: This occurrence is located in Caldwell County, NC and consists of habitat 
about 2/3-mile south-southeast of the summit of Rocky Knob; and along the upper 
western slopes of this knob, at the base of a rocky outcrop, under a grotto (Padgett 20

2007: Padgett observed a nest, but no animals, in April 2007. Padgett observed a 
nest, but no adults, on May 30, 2007. 1987-pre: Map in Adams (1987) shows a dot 
location for the taxon in this vicinity; no further data; see Additional Topics. James Padgett (NHP)

April 2007: Acidic Cove and Low Elevation Summit. 
Associated plants include Quercus montana, Q. 
coccinea, Q. rubra, Q. alba, Carya alba, C. glabra, 
Liriodendron, ACer rubrum, Oxydendrum, Cornus 
florida, Rhododendron minus, Kalmia latifolia, and 
others. M   

Adams, W. F. 1987. Neotoma floridana Ord, eastern wood rat. 
Pages 29-32 in M. K. Clark (ed.). Endangered, threatened, and 
rare fauna of North Carolina, Part I: a re-evaluation of the 
mammals. Occas. Pap. North Carolina Biol. Surv;  Padgett, 
James. 2007. Wojcik 2018-06-26 2019-10-07 1029.147756 42006.56071 46 Mammal Rodent Neotoma magister Appalachian Woodrat G3G4 S2S3

24249 36084 Myotis lucifugus 98 Little Brown Ba 2013-08-20 2013-08-20 2003-07-29 Current E 1-Very High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 0.94 -1 -1

NC 28 bridge over the Nantahala 
River near Fontana Lake

NC 28 bridge over the Nantahala River at Fontana Lake, north of Almond. Observations 
made under the bridge and at mist-net sites near the bridge.

2013: 16 individuals total observed by Pyle et al. in 2013: 4 individuals under the bridge
on August 20, 2013; 6 individuals on July 19, 2013; 6 individuals on June 6, 2013 
(NCWRC 2014). 2012: 10 individuals total mist-netted in 2012: Diggins et al. mist

Chris McGrath, NCWRC; Corrine 
Diggins; David Rupp; Dottie Brown; 
Gabrielle Graeter, NCWRC; Joy 
O'Keefe, Indiana State University bridge over a river/lake   

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-07-28 2019-10-07 1641.901095 41021.75026 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

24350 35814 Buchnera americana 10 American Blueh2015-08-13 2015-08-13 2015-08-13 Current A? 2-High E  S1 S1 G5? G5 WetlandPlant Vascular Plant

MPS: glades, open forests, 
streambanks, probably 
primarily over mafic or 
calcareous rocks 15432 N N 0.84 1550 1575 Slate Creek Powerline Clearing

Powerline clearing north of Joe Brown Highway and Slate Creek. Located 0.25-mile ESE 
of where this road (SR 1326) intersects FSR 338, on the portion of the clearing that 
slopes downward to the east. Location within forest block 3-31.

2015: LeGrand and Schwartzman counted between 80-100 plants, many in full bloom, 
on August 13. Plants were scattered over several acres, and not highly clumped.

Harry LeGrand and Ed Schwartzman 
(NC NHP)

Powerline clearing that is maintained by mowing and 
perhaps by some burning. A scattering of shrubs 
and woody species are present. Associated plants 
include Sorghastrum nutans, Ceanothus, and Lobelia   

Schwartzman, E., H. LeGrand, and S. Hall. 2015. Brushy 
Flats Proposed Management Project: Botanical and Wildlife 
Survey, Nanthahala National Forest, Cherokee County, North 
Carolina. N C. Natural Heritage Program report. LeGrand 2015-08-17 2019-10-07 743.7241215 36463.67546 192 Plant Vascular Flowering Plant Buchnera americana American Bluehearts G5? S1

24619 35182 Myotis lucifugus 25 Little Brown Ba 2002-08-08 2002-08-08 2002-08-06 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 0.71 -1 -1 Big Snowbird Creek

Big Snowbird Creek. Mist net sites along Big Snowbird Creek/SR-1120 from Little 
Snowbird Creek confluence to upstream of Polecat Branch confluence (NCDOT 2015).

8 individuals captured at four mist net sites over three days by EcoTech biologists in 
2002: 1 adult male, 3 non-reproductive females at Site D on 06 August 2002; 1 non-
reproductive adult female at Site H on 06 August 2002; 2 non-reproductive adult femal EcoTech    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2015-05-06 2019-10-07 1132.034573 31083.93061 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

24848 35241 Perimyotis subflavus 29 Tricolored Bat 2016-06-22 2016-06-22 2002-07-29 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 
places 18194 N N 0.57 -1 -1

NCDOT TIP No. B-4287 ; 
Nantahala River - mist net areas

Nantahala River - mist net areas. Mist net locations on and near bike path along 
Nantahala River and at Winding Stairs Road bridge, northeast of Beechertown (NCWRC 
2014) [directions derived from coordinate location].

2015: 1 adult male captured by Caldwell along bike path on 22 June 2016 (NCWRC 
2016b). 2014: 3 adult males captured by Libby along bike path on 03 July 2014 
(NCWRC 2016). 2011: 5 adult males captured by Libby along bike path on 27 July 
2011 (NCWRC 2014).

BHE Environmental; Dottie Brown, 
NCWRC; Gary Libby; Katherine 
Caldwell, NCWRC    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2017-11-20 2019-10-07 782.1118704 24665.63886 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

24888 36142 Perimyotis subflavus 54 Tricolored Bat 2011-07-10 2011-07-10 2010-06-26 Current E 3-Medium SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 0.55 -1 -1 Elbow Creek

Elbow Creek, along FSR 82 (NCWRC 2014) [Directions include "0.3 miles from 
intersection with Evans Rd."; however, these two roads do not come close to meeting, 
nor does Elbow Creek come anywhere near Evans Road (LeGrand 2015)]. FS82-1 at 
Elbow Creek (O'K

2011: 1 adult male mist-netted by O'Keefe et al. on July 10, 2011 (NCWRC 2014, 
O'Keefe 2012). 2010: 1 adult male mist-netted by O'Keefe et al. on June 26, 2010 
(NCWRC 2014, O'Keefe 2012). Joy O'Keefe et al.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-10-18 2019-10-07 550.843343 23952.88786 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

24891 27921 Silene ovata 55 Mountain Catch2005-09-28 2005-09-07 2005-09-07 Current F 2-High SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 0.55 -1 -1

Nantahala National Forest: Connelly 
Creek

Nantahala National Forest: Connelly Creek. Along USFS Access Road 86A (FSR-7062 
on map), within 0.5km of FSR-86 (Rankin 2005).

Rankin attempted to confirm the occurrence for the USFS on 28 September 2005; 
however, the roadside had been recently mowed and the plants were not evident 
(Rankin 2005). Two ramets located along the access road by Kelly and Entmacher on 
07 September 200

Dan Entmacher, contract botanist; 
Josh Kelly, contract botanist; W.T. 
"Duke" Rankin, USFS Side of access road in National Forest.   

U.S. Forest Service. 2005. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2005. Mason 2009-09-17 2019-10-07 1654.671904 23763.47232 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

24930 35815 Euphorbia purpurea 36 Glade Spurge 2014-08-07 2014-08-07 2014-08-07 Current C 2-High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 0.53 -1 -1 Peak Bald

0.73 km southwest of Peaks Bald, below FSR-7057c, on steep southeast facing slope 
(Punsalan 2014).

Punsalan and Henry observed 40 stems over 0.7 acres on 07 August 2014. 
 Approximately 30% of individuals were flowering (Punsalan 2014). Adam Henry; April Punsalan, USFS

Oak-Hickory Forest with Quercus alba, Carya 
glabra, Liriodendron tulipifera, Rhododendron 
maximum, Ilex montana, Desmodium nudiflorum, 
Thelypteris noveboracensis (Punsalan 2014).   

2014. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program. Robinson 2015-08-17 2019-10-07 578.6632722 22885.26345 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

24977 25072 Corynorhinus rafinesquii rafinesquii 24 Rafinesque's Bi 2018-08-14 2018-08-14 2010-07-22 Current E 2-High T  S2 S2 G3G4T3 T3 Upland Animal Mammal

M: roosts in caves, mines, 
and hollow trees, usually near 
water 19849 N N 0.51 -1 -1 Harmon Den/Hurricane Creek Roost

Harmon Den/Hurricane Creek. Cinderblock structure and culvert on north side of 
Hurricane Creek, along FSR-233 (NCWRC 2014).

See sources for details. 2018: 44 individuals total counted roosting in the cinderblock 
structure and culvert in 2017: 18 in the cinderblock structure and 10 in the culvert on 
14 August 2018; 16 in the cinderblock structure 02 May 2018 (NCWRC 2018). 2017

Andrew Pyle, NCWRC; Corinne 
Diggins, NCWRC; Dottie Brown, 
NCWRC; Emilie Travis; Gabrielle 
Graeter, NCWRC; Katherine Caldwell, 
NCWRC; Kendrick Weeks, NCWRC Cinderblock structure and culvert.   

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Field survey forms and related documents or communications 
contributed by NCWRC s Mason 2019-02-06 2019-10-07 527.7605277 22077.63739 40 Mammal Bat Corynorhinus rafinesquii rafin Rafinesque's Big-eared Bat G3G4TNR S2

25042 29288 Plethodon chattahoochee 1 Chattahoochee 2014-04-05 2014-04-05 2007-07-16 Current B 2-High SR  S1 S1 G3 G3 Upland Animal Amphibian

M: moist forests in the 
southwestern counties, close 
to the Georgia border 17087 N N 0.49 2100 2250 Jackrabbit Mountain

Jackrabbit Mountain: This occurrence is located in Clay County, NC and consists of 
habitat in the vicinity of Jackrabbit Mountain, on Chatuge Lake.

2014-2007: Dr. David Beamer Beamer has observed" P. chattahoochee on at least 
three occasions at Jack Rabbit Mountain (35.0105 -83.76710) on 7/16/2007, 
6/10/2010 and 4/5/2014."  He indicates that the  " same general area is represented 
by Highton mater Dave Beamer Forest, near campground.   

Beamer, David. 2011. Personal Communication. Dr. David 
Beamer, Nash County Community College, to Harry LeGrand; 
NC PARC meeting of the RIMM committee, on Feb. 3, 2011;  
Beamer, David. 2017. Unpublished data of Plethodon 
chattahoochee observations provide Ratcliffe 2018-08-28 2019-10-07 517.3902005 21233.1407 8 Amphibian Salamander Plethodon chattahoochee Chattahoochee Slimy Salamander G2G3Q S1?

25064 22091 Tortula ammonsiana 5 Ammons's Tort 1995-10-14 1995-10-14 1995-10-14 Current BD 2-High SR-O  S1 S1 G1G3 G2 Upland Plant Moss

M: shaded rock faces, 
probably with nutrient-rich 
seepage 15514 N N 0.48 -1 -1

Great Balsam Mountains, Coward 
Knob.

Great Balsam Mountains, Coward Knob: South-facing slope of Coward Knob, elevation 
3000 ft., 35 19'42"N-83 6'37"W (Risk w/Dellinger 1995). Present on 6 outcrops (Risk w/Dellinger 1995). Allen C. Risk; Bob Dellinger Mixed hardwood community (Risk 1995).   

Risk, Allen C. 1996. Bryophyte Status Survey for Tortula 
ammonsiana. Revised edition 1997 J.L. Amoroso. North 
Carolina Natural Heritage Program, Division of Parks and 
Recreation for Endangered Species Field Office, USFWS Wichmann 2008-12-03 2019-10-07 514.4760285 20995.28334 162 Plant Non-vascular Moss Tortula ammonsiana Ammon's Tortula G1G3 S1

25118 36777 Orbexilum pedunculatum 1 Sampson's Sna2015-08-13 2015-08-13 2015-08-13 Current B? 1-Very High SR-P  S1 S1 G5T5? T5 Upland Plant Vascular Plant MP: open woodlands 16695 N N 0.48 -1 -1 Slate Creek Forests and Powerline
Slate Creek Forests and powerline. Plants found in a moist valley on the edge of Stand 
3/31, near Joe Brown Highway (SR 1326) (Schwartzman 2015).

20 plants in fruit observed by Schwartzman and LeGrand on 13 August 2015 
(Schwartzman 2015).

Ed Schwartzman, NCNHP; Harry 
LeGrand, NCNHP

The plants were growing with a number of open 
habitat, wetland, and ruderal plant species in a 
possible access corridor for the power line. The 
plants were in fruit. Possible threats include right of 
way maintenance, mowing, and fire suppression   

Schwartzman, E. 2015. Field notes for site visits conducted 
during 2015. Robinson 2016-10-03 2019-10-07 514.573878 21003.28035 237 Plant Vascular Flowering Plant Orbexilum pedunculatum Sampson's Snakeroot G5? S1

25157 23965 Sphagnum angustifolium 5 Narrowleaf Pea 2006-03-15 2006-03-15 2006-03-15 Current E 2-High SR-D  S1 S1 G5 G5 WetlandPlant Moss M: bogs 18685 N N 0.48 -1 -1
Mitchell County; along tributary to 
Nolichucky River Mitchell County; along tributary to Nolichucky River (Danley & Schafale 2006). Presence data only (Danley and Schafale 2006).

Dave Danley; Michael Schafale; NC 
NHP No information available.   

Field survey form completed by a NHP staff member for 2006 
field work and not associated with a report produced by the Reardon 2006-08-03 2019-10-07 514.5241821 20999.21592 154 Plant Non-vascular Moss Sphagnum angustifolium Narrowleaf Peatmoss G5 S1

25168 30157 Celastrus scandens 27 American Bitter 2012-09-13 2011-09-23 2011-09-23 Current BC 2-High E  S2? S2 G5 G5 Upland Plant Vascular Plant
MP: cove forests and rich 
woods 18143 N N 0.48 -1 -1 Buck Knob

Buck Knob: 0.32 miles northeast of the intersection of SR 1314 and FS Road 336 
toward Rose Cemetery

Schwartzman observed Celastrus scandens in vegetative condition covering 5-10 m2 
in a recently burned thicket in September 2011 and 2012 (Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2012. Field notes for site visits conducted 
during 2012. Schwartzman 2013-04-30 2019-10-07 514.495789 20996.8963 338 Plant Vascular Vine Celastrus scandens American Bittersweet G5 S2?

25209 27310 Solidago simulans 29 Granite Dome G2008-06-05 2008-06-05 2008-06-05 Current B 2-High SR-L  S2 S2 G2 G2 Upland Plant Vascular Plant

M: high and low elevation 
granitic domes south of the 
Asheville Basin 17664 N N 0.48 4500 -1 Little Fishhawk Mountain This is a sub EO of Principal EO 30 (Amoroso 2009). 1-2 m2 patch of basal leaves seen by Schwartzman on 6/5/08 (Schwartzman 2010). Ed Schwartzman (NCNHP)

North - northeast-facing open outcrop with 
herbaceous vegetation. Associated species include 
Coreopsis pubescens, Heuchera americana, 
Woodsia obtusa, Phlox sp., and Elymus sp.   

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Schwartzman 2010-07-26 2019-10-07 514.5464528 21001.03609 259 Plant Vascular Flowering Plant Solidago simulans Granite Dome Goldenrod G2 S2

25305 34070 Myotis leibii 71 Eastern Small-f 2017-06-08 2017-06-08 2010-06-22 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 0.48 -1 -1

Nantahala River Bike Path - mist 
net area

Nantahala River Bike Path. On bike path at Nantahala River, northeast of Beechertown 
(NCWRC 2014) [directions derived from coordinate location].

2017: 3 individuals (1 adult male, 2 adult females) captured by Caldwell on 08 June 
2017 (NCWRC 2017). 2016: 1 adult male captured by Caldwell on 22 June 2016 
(NCWRC 2016b). 2014: 1 adult female captured by Libby on 03 July 2014 (NCWRC 
2016). 2011: 2 bat

Dottie Brown, NCWRC; Gary Libby; 
Katherine Caldwell, NCWRC    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Documents containing data contributed by NCWRC staff in 
2016;  N.C. Wildlife Reso Mason 2018-08-10 2019-10-07 514.573878 21003.28035 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

25399 31713 Silene ovata 63 Mountain Catch2012-09-20 2012-09-20 2012-09-20 Current AB 2-High SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 0.48 -1 -1  Sammy Basin: Upper reach of Pinhook Branch

Approximately 50 plants in flower observed by Schwartzman on 9/20/12 
(Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2012. Field notes for site visits conducted 
during 2012. Schwartzman 2013-04-22 2019-10-07 514.5048703 20997.63847 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

25424 34021 Myotis leibii 59 Eastern Small-f 2018-06-28 2018-06-28 2010-08-02 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 0.48 -1 -1

Pisgah National Forest: Pisgah 
Education Center, Davidson River - 
mist net area

Pisgah Education Center, Davidson River. Davidson River just east of the Fish Hatchery 
at the Pisgah Education Center (NCWRC 2014) [directions derived from coordinate 
location].

2018: 7 adult females captured by Caldwell on 28 June 2018 (NCWRC 2018). 2017: 1 
adult females captured by Caldwell on 12 June 2017 (NCWRC 2017). 2016: 5 adult 
females captured in mist nets by Caldwell on 16 June 2016 (NCWRC 2016b). 2015: 3 
individuals (

Andrew Pyle, NCWRC; Dottie Brown, 
NCWRC; Gabrielle Graeter, NCWRC; 
Katherine Caldwell, NCWRC    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016. 
Documents containing data contributed by NCWRC staff in 
2016;  N.C. Wildlife Reso Mason 2019-02-26 2019-10-07 514.573878 21003.28036 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

25490 29226 Carex purpurifera 20 Purple Sedge 2009-05-04 2009-05-04 2009-05-04 Current D 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 0.48 3850 3900

Fire Gap Ridge, Nntahala 
Mountains, Macon County, NC

Sassafras Ridge at Hurricane Creek. Approximately 14 km southwest of Franklin, NC 
(Rankin, 2010). Fire Gap Ridge near Chestnut Knob. Approximately 19 km west 
southwest of Franklin, NC (Rankin, 2009). One clump of plants (Rankin, 2009). Rankin, W.T.

Oak hickory forest community, flat to slightly north 
facing aspect (Rankin, 2009).   

2009.  Personal communications, field survey forms, and other 
contributions from sources outside the Natural Heritage 
Program. Cepero 2011-02-09 2019-10-07 514.495789 20996.8963 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

25539 34114 Myotis leibii 84 Eastern Small-f 2017-07-20 2017-07-20 2011-08-02 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 0.48 -1 -1

Lost Cove Cliffs Area, North Harper 
Creek - mist net area

Lost Cove Cliffs Area, North Harper Creek. Mist net location on FSR-58 at North Harper
Creek Bridge (NCWRC 2014).

2017: 2 individuals (1 juvenile female, 1 juvenile male) cpatued by Caldwell on 20 July 
2017 (NCWC 2017). 2016: 1 adult male captured by Caldwell on 17 July 2016 
(NCWRC 2016b). 2013: 1 adult female captured by Pyle et al. on 30 July 2013 
(NCWRC 2013). 20

Andrew Pyle, NCWRC; Gary Libby, 
Eco Tech Inc.; Katherine Caldwell, 
NCWRC    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  N.C. Wildlife Resources Commission. 2016b. 
Multispecies bat capture and observation data submitted to 
NCNHP on 2016-12-13 i Mason 2018-08-13 2019-10-07 514.5738779 21003.28035 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

25595 31671 Carex purpurifera 27 Purple Sedge 2013-07-10 2013-07-10 2013-07-10 Current D 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 0.48 -1 -1 Bert Creek

Lower west facing slope above Bert Creek, 1.1 miles east northeast of the intersection 
of Bert Creek Road and SR 1204 4 culms noted past flower by Schwartzman on 7/10/13 (Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2012. Field notes for site visits conducted 
during 2012. Schwartzman 2013-05-02 2019-10-07 514.5073942 20997.84352 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

25625 30165 Echinacea purpurea 14 Purple Coneflow2011-08-24 2011-08-24 2010-Pre Current B 2-High SC-V  S1 S1 G4 G4 Upland Plant Vascular Plant M: open woods and clearings 19559 N N 0.48 -1 -1 Cheoah Point SR 1147, 0.16 miles north of the intersection of TB Mountain Road
Kauffman and Schwartzman observed 20-30 plants in flower on roadside and edge of 
power line on 8/24/11 (Schwartzman 2013).

Ed Schwartzman (NHP); Gary 
Kauffman (USFS)    

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Schwartzman 2013-05-02 2019-10-07 514.5348335 21000.08887 211 Plant Vascular Flowering Plant Echinacea purpurea Purple Coneflower G4 S1

25664 26343 Rhododendron vaseyi 74 Pink-shell Azale2007-04-30 2007-04-30 2007-04-30 Current D 2-High SR-L  S3 S3 G3 G3 WetlandPlant Vascular Plant

M: high elevation oak forests, 
heath balds, spruce-fir forests, 
and rocky areas 21648 N N 0.48 -1 -1 Clawhammer Mt/Black Mt On Black Mt Crest Trail, 0.4 km west of Black Mt Summit (Schwartzman 2008). 2 flowering shrubs (Schwartzman 2008). Ed Schwartzman (NCNHP)

A mix of rich herb and ericaceous heath-dominated 
mature oak forest interspersed by small rocky 
outcrops (Schwartzman 2008).   

Schwartzman, E. 2007. Field notes for site visits conducted 
during 2007. Schwartzman 2008-09-15 2019-10-07 514.5348335 21000.08887 329 Plant Vascular Shrub Rhododendron vaseyi Pink-shell Azalea G3 S3

25704 29341 Viola appalachiensis 20 Appalachian Vio2009-06-08 2009-06-08 2009-06-08 Current CD 2-High SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 0.48 3920 -1

Lower Trail Ridge (sub EO of EO 
015)

Lower Trail Ridge, north of Standing Indian Mountain, on USFS road above Kimsey 
Creek. 3-4 m2 observed by Schwartzman on 6/8/09 (Schwartzman 2011). Ed Schwartzman (NHP)

On maintained USFS road adjacent to selectively 
harvested beech-domintated forest. USFS - registry recommended  

Schwartzman, E. 2010. An Inventory of the Natural Areas of 
Macon County, NC.  North Carolina Natural Heritage Program. 
Office of Conservation, Planning, and Community Affairs, 
Raleigh, NC. Schwartzman 2011-10-13 2019-10-07 514.5348335 21000.08887 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

25712 36674 Myotis lucifugus 136 Little Brown Ba 2012-07-14 2012-07-14 2012-07-14 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 0.48 -1 -1 Cable Cove

Cable Cove. Mist-net site just south of Cable Cove Cemetery, near Powell Branch 
(O'Keefe 2012) [based on coordinate location]. 2012: 1 juvenile male mist netted by O'Keefe on 14 July 2012 (O'Keefe 2012). Joy O'Keefe, Indiana State University    

O'Keefe, Joy. 2012. Bat mist netting and roosting survey 
results 2004-2012. Indiana State University. Mason 2016-07-26 2019-10-07 514.573878 21003.28036 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

25731 37773 Plethodon chattahoochee 4 Chattahoochee 2014-04-04 2014-04-04 2014-04-04 Current BC 2-High SR  S1 S1 G3 G3 Upland Animal Amphibian

M: moist forests in the 
southwestern counties, close 
to the Georgia border 17087 N N 0.48 -1 -1 Lake Cherokee vicinity

Lake Cherokee vicinity: This occurrence is located in Cherokee County, NC and consists 
of habitat to the east of the lake and west of Oak Grove Road. 2014: Dr. David Beamer collected 1 specimen on 04 April 2014.     

Beamer, David. 2017. Unpublished data of Plethodon 
chattahoochee observations provided in email to Judith Ratcliffe 
by Dr. David Beamer, Nash County Community College, email 
dated 2017-11-26. Ratcliffe 2018-08-28 2019-10-07 514.5738779 21003.28035 8 Amphibian Salamander Plethodon chattahoochee Chattahoochee Slimy Salamander G2G3Q S1?

25923 36008 Myotis lucifugus 39 Little Brown Ba 2008-08-01 2008-08-01 2008-08-01 Current E 1-Very High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 0.48 -1 -1

East of Persimmon Creek along FR 
307

East of Persimmon Creek arm of Hiwassee Lake, along FR 207; located about 0.83 mile
north of Kirkland Cemetery.

2008: 1 adult male mist-netted by O'Keefe and Hunter at this site on August 1, 2008 
(NCWRC 2014). Joy O'Keefe, Jessica Hunter    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-10 2019-10-07 514.5738779 21003.28035 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

25945 33025 Haliaeetus leucocephalus 211 Bald Eagle 2013-09-26 2013-early 2013-early Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird

MPCT: mature forests near 
large bodies of water (nesting); 
rivers, lakes, and sounds 
(foraging) [breeding evidence 
only] 20537 N N 0.48 3020 3100 Nantahala Lake

Nantahala Lake: This occurrence is located in Macon County, NC and consists of a nest 
in a large poplar tree located on the first peninsula on west bank of Nanatahala 
Lake south of dam. 2013: a juvenile in nest seen in early 2013 (reported to Le’Andra J. Smith 2013). Le’Andra J. Smith, USFS   The nest is more than 500 feet a

U.S. Forest Service. 2014. Rare species reports or other 
communications contributed to NCNHP by U.S. Forest Service 
personel in 2014. Wojcik 2018-04-10 2019-10-07 514.5738779 21003.28035 16 Bird Resident bird Haliaeetus leucocephalus Bald Eagle G5 S3B,S3N

25969 37742 Myotis leibii 107 Eastern Small-f 2015-07-11 2015-07-11 2015-07-11 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 19689 N N 0.48 -1 -1

Pisgah National Forest: Little Fall 
Branch - mist net area

Pisgah National Forest: Little Fall Branch - mist net area. Mist net site on slope south of
Little Fall Branch, along FSR-3570 [based on coordinate location].

2015: 1 juvenile male captured in a mist net by O'Keefe on 11 July 2015 (NCWRC 
2016b). Joy O'Keefe, Indiana State University    

N.C. Wildlife Resources Commission. 2016b. Multispecies bat 
capture and observation data submitted to NCNHP on 2016-12-
13 in file NCWRC Bat Data Update for NHP_13Dec2016.xls. Mason 2017-11-08 2019-10-07 514.5738779 21003.28035 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

26017 39072 Haliaeetus leucocephalus 279 Bald Eagle 2019-01 2019-01 2019-01 Current E 2-High T BGPA S3B,S3N S3B,S3N G5 G5 WetlandAnimal Bird

MPCT: mature forests near 
large bodies of water (nesting); 
rivers, lakes, and sounds 
(foraging) [breeding evidence 
only] 20537 N N 0.48 -1 -1

North Fork French Broad River-
Indian Creek Vicinity

North Fork French Broad River-Indian Creek Vicinity: This occurrence is located in 
Transylvania County, NC and consists of an active nest in the slopes above the North 
Fork French Broad River on Pisgah National Forest, approximately 1 km northwest of 
the 2019: Christine Kelly (NCWRC) reported an active nest in January 2019.     

2019. Kelly, Christine. NCWRC. Personal Communication. 
Email reporting active bald eagle nest on Pisgah National Forest 
dated 2019-03-08. Ratcliffe 2019-03-12 2019-10-07 514.5738779 21003.28035 16 Bird Resident bird Haliaeetus leucocephalus Bald Eagle G5 S3B,S3N

26031 20604 Spigelia marilandica 2 Pink-root 1999-09-15 1999-09-15 1999-06-18 Current E 2-High T  S1 S1 G4 G4 Upland Plant Vascular Plant M: open woods 21415 N N 0.48 1600 1660

Nantahala National Forest, Hiwasee 
Lake Rare Plant Site (This is a sub 
EO of 004).

Nantahala National Forest, Hiwasee Lake Rare Plant Site (This is a sub EO of 004).  
This occurrence is located "15-30 meters upslope of unmarked old logging road and 900 
meters west of Taylor Branch" (Kaufmann 1999).  Occurrence is located between two 
ut

"Subpopulation B: 250-300 individuals, all without fruit, 95 percent with single stem, 
occurring in a 10 by 20 meter area" (Kauffman 1999). Gary Kauffman, USFS

"Subpop B:  Young (20-25 years old) White Pine 
Planted Forest in Northwest-facing draw with open 
shrub understory (primarily with Pyrularia pubera) 
and highly disturbed sparse herb layer dominated by 
Toxicodendron radicans, Galax urceolata, 
Polystichum a  "Remove invasive species from s  Vazquez 2005-01-19 2019-10-07 514.5048702 20997.63847 263 Plant Vascular Flowering Plant Spigelia marilandica Pink root G4 S1

26157 39053 Spiranthes ochroleuca 15 Yellow Ladies'-t 2016-10-02 2016-10-02 2016-10-02 Current E 2-High T  S1 S1 G4 G4 Upland Plant Vascular Plant
M: grassy balds, meadows, 
wooded slopes 20486 N N 0.48 3547 3547 Parkway Road, Bald Knob Branch

Pisgah National Forest. Base of north slope of Bruce Knob / Bruce Ridge, along 
Parkway Rd / Highway 215, just upslope from Bald Knob Branch creekPisgah National 
Forest. Base of north slope of Bruce Knob / Bruce Ridge, along Parkway Rd / Highway Pace collected a specimen on October 2, 2016 (Pace 2016). M.C. Pace    HERB.NCU 661430, M.C. Pace 1028, 02 October 2016. Robinson 2019-03-05 2019-10-07 514.573878 21003.28036 309 Plant Vascular Orchid Spiranthes ochroleuca Yellow Nodding Ladies'-tresses G4 S1

26180 28051 Euphorbia purpurea 30 Glade Spurge 2009-06-24 2009-06-24 2009-06-24 Current C 2-High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 0.48 4400 -1 Cope Knob (Corner Knob SNHA)

On the north slope of Cope Knob in the Cowee Mountains northeast of Franklin range 
approximately 1.4 miles south of Greens Gap.The site is most easily accessed from the
west via Goshen Rd (SR 1347) or by roads through private property from Jackson 
County

Schwartzman, Rossell, and Martin observed 30-40 plants in flower on 6/24/09 
(Schwartzman 2010).

Brent Martin (TWS); Ed 
Schwartzman (NCNHP); Reed Rossell 
(NCNHP)

The plants grow in windswept Montane Oak-Hickory 
Forest on gentle slopes of Cope Knob. This 
community is typically quite mature especially to the 
north of Cope Knob. Quercus alba is the dominant 
tree species occurring with other oaks and Site should be proposed for small-patch old-growth and natu 

Schwartzman, E. 2009. Field notes for site visits conducted 
during 2009. Schwartzman 2010-07-27 2019-10-07 514.5048702 20997.63847 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

26191 24833 Woodsia appalachiana 13 Appalachian Clif 2007-04-30 2007-04-30 2006-10-02 Current B 2-High SR-P  S2 S2 G4 G4 Upland Plant Vascular Plant M: cliffs, rock outcrops 16641 N N 0.48 3600 3800 Clawhammer Mt
In the Pisgah Ranger District, from the summit of Clawhammer Mt, the plants are 200-
m south on a steep, south-facing cliff (Schwartzman 2007). Approximately 25-50 plants in vegetative condition (Schwartzman 2007). Ed Schwartzman (NCNHP)

Growing in cliffs below Clawhammer Mt with 
Saxifraga careyana, Heuchera parviflora, Arabis 
canadensis, Trillium rugelli, Lilium superbum, Lobelia 
amoena, Pathernocisus quinquefolia, and Rubus 
alleghaniensis. Canopy of surrounding forest   

Schwartzman, E. 2008. An Inventory of the Natural Areas of 
Transylvania County, NC. Schwartzman 2007-06-27 2019-10-07 514.573878 21003.28036 185 Plant Vascular Fern Woodsia appalachiana Appalachian Cliff Fern G4 S1

26210 1980 Plethodon welleri 10 Weller's Salama2001-11-08 2001-11-08 2001-11-08 Current C? 2-High SC  S2 S2 G3 G3 Upland Animal Amphibian

M: high elevation forests in 
northern mountains, mainly in 
spruce-fir and to a lesser 
degree, northern hardwood 
forests 20991 N N 0.48 3650 -1 Flattop Mountain

Flattop Mountain: at the end of a gated USFS road, about 0.8 miles North of Whiteoak 
Flats (McGrath and Jackson 2001). 

2001: Three adults and two hatchlings were observed by McGrath and Jackson on 
November 8th, 2001 under rocks and logs (McGrath and Jackson 2001). Jackson; McGrath

MIXED OAK/HEMLOCK RAVINE ON NORTH 
SLOPE; A FAIR AMOUNT OF DOWNED WOOD 
AND SCATTERED ROCKS.   McGrath, Chris. 2001. NC NHP Special Animal Survey Form. Simkins 2015-07-10 2019-10-07 514.573878 21003.28035 11 Amphibian Salamander Plethodon welleri Weller's Salamander G3 S2

26288 21796 Myotis leibii 25 Eastern Small-f 2006-07-11 2006-07-11 1994-Post Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 0.48 -1 -1 Fires Creek

Fires Creek. Mist-net location at Fires Creek picnic area, on west side of Fires Creek 
just south of Leatherwood Branch (NCWRC 2014)  [directions derived from coordinate 
location].  Also, Clay County - no location data provided with the specimen brough

2006: 1 adult male captured by O'Keefe and NCDOT biologists on 11 July 2006 
(O'Keefe 2012, NCWRC 2014). 1994-post: Specimen brought in by unknown person 
to a lab in the county and tested for rabies. Specimen now deposited at UNC-W 
(Webster 2004).

Mary Frazer, NCDOT; Matt Haney, 
NCDOT; Melissa Miller, NCDOT    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University;  
Webster, David. 2004 Mason 2016-02-05 2019-10-07 514.573878 21003.28035 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

26348 35999 Myotis lucifugus 33 Little Brown Ba 2011-08-02 2011-08-02 2011-08-02 Current E 1-Very High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 0.48 -1 -1 Gragg Prong Creek Gragg Prong Creek, alongside FS 981, located about 0.54-airmile SE of Roseborough. 2011: 1 adult female mist-netted by Frazer et al. on August 2, 2011 (NCWRC 2014). Mary Fraser (NCDOT) and six others    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-07 2019-10-07 514.5738779 21003.28035 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

26356 25205 Neotoma magister 22 Allegheny Wood2007-07-23 2007-07-23 2007-07-23 Current E 3-Medium SC  S2S3 S2 G3G4 G3 Upland Animal Mammal

MP: rocky places and 
abandoned buildings in 
deciduous or mixed forests in 
the northern mountains and 
adjacent Piedmont 17363 N N 0.48 1500 1600

Walker Hollow Ridge - Woodruff 
Branch

Walker Hollow Ridge - Woodruff Branch: This occurrence is located in Caldwell County, 
NC and consists of habitat along Woodruff Branch, about 0.08 miles west of its 
confluence with Anthony Creek; west of a road [Anthony Creek Road]. 2007: Padgett found a nest, on July 23, 2007; he saw no adults. James Padgett (NHP) Outcroppings near a creek.   Padgett, James. 2007. NC NHP Special Animal Survey Form. Wojcik 2018-06-26 2019-10-07 514.5738779 21003.28035 46 Mammal Rodent Neotoma magister Appalachian Woodrat G3G4 S2S3

26407 22090 Tortula ammonsiana 4 Ammons's Tort 1995-10-14 1995-10-14 1995-10-14 Current BD 2-High SR-O  S1 S1 G1G3 G2 Upland Plant Moss

M: shaded rock faces, 
probably with nutrient-rich 
seepage 15514 N N 0.48 -1 -1 Black Mountain/Parker Knob.

Black Mountain/Parker Knob: Moses Creek, Parker Knob, slight concavity of southeast-
facing slope, elevation 3400ft, 35 19'50"N-83 7'10"W (Risk w/Dellinger 1995). On seven outcrops (Risk w/Dellinger 1995). Allen Risk; Bob Dellinger

Mixed hardwood forest; Quercus rubra and Carya 
glabra common (Risk 1995).   

Risk, Allen C. 1996. Bryophyte Status Survey for Tortula 
ammonsiana. Revised edition 1997 J.L. Amoroso. North 
Carolina Natural Heritage Program, Division of Parks and 
Recreation for Endangered Species Field Office, USFWS Mason 2005-08-31 2019-10-07 514.5348335 21000.08887 162 Plant Non-vascular Moss Tortula ammonsiana Ammon's Tortula G1G3 S1

26492 30158 Celastrus scandens 28 American Bitter 2011-06-13 2011-06-13 2011-06-13 Current CD 2-High E  S2? S2 G5 G5 Upland Plant Vascular Plant
MP: cove forests and rich 
woods 18143 N N 0.48 -1 -1 Peels High Top/Cantrell Top

Peels High Top/Cantrell Top (Unicois): South facing slope, 0.07 miles south of Peels 
Gap

Several stems observed in vegetative condition by Schwartzman on 6/13/11 
(Schwartzman 2011). Ed Schwartzman (NHP)    

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Robinson 2015-03-11 2019-10-07 514.573878 21003.28035 338 Plant Vascular Vine Celastrus scandens American Bittersweet G5 S2?

26523 28065 Silene ovata 57 Mountain Catch2009-09-09 2009-09-09 2009-09-09 Current CD 2-High SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 0.48 3860 -1 Corbin Knob

On the west slope of Corbin Knob, approx. 300 m NW of the summit and 3.7 miles east
of US 441. 6 plants observed by Schwartzman on 9/9/09. Two in flower (Schwartzman 2010). Ed Schwartzman (NHP)

In rich, very mature Montane Oak-Hickory Forest. 
Quercus alba is the dominant tree species but 
occurs along with other oaks and hardwoods like Q. 
velutina, Q. montana, Carya glabra, Fraxinus 
americana, Acer rubrum, and Nyssa sylvatica.   

Schwartzman, E. 2009. Field notes for site visits conducted 
during 2009. Schwartzman 2010-12-01 2019-10-07 514.573878 21003.28035 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

26582 22088 Tortula ammonsiana 3 Ammons's Tort 1995-10-14 1995-10-14 1995-10-01 Current BD 2-High SR-O  S1 S1 G1G3 G2 Upland Plant Moss

M: shaded rock faces, 
probably with nutrient-rich 
seepage 15514 N N 0.48 -1 -1

Black Mountain, Between Sheep 
Mountain and Deep Gap.

Black Mountain, Between Sheep Mountain and Deep Gap: South-facing slope/outcrop of 
old logging road between Deep Gap and Sheep Mountain, elev. 3400 ft., 35 20'13"N/83 
6'40"W  (Risk 1995). Observed on 6 outcrops on 14 October 1995 (Risk 1995). Allen Risk; Bob Dellinger

Mixed hardwood community that corresponds most 
closely to that found at the base of the montaine 
mafic cliff community as described in Achafale and 
Weakley 1990 (Risk 1995).   

Risk, Allen C. 1996. Bryophyte Status Survey for Tortula 
ammonsiana. Revised edition 1997 J.L. Amoroso. North 
Carolina Natural Heritage Program, Division of Parks and 
Recreation for Endangered Species Field Office, USFWS Mason 2005-08-31 2019-10-07 514.5073942 20997.84353 162 Plant Non-vascular Moss Tortula ammonsiana Ammon's Tortula G1G3 S1

26589 27904 Caulophyllum giganteum 6 Northern Blue C2005-05-06 2005-05-06 2004-05 Current E 2-High SR-P  S1 S1 G4G5 G4 Upland Plant Vascular Plant M: cove forests 18919 N N 0.48 -1 -1
Nantahala National Forest: Little 
Horse Branch

Little Horse Branch: Just upslope of FSR-2630 where it crosses the headwaters of Little 
Horse Branch, on west side of stream at about 2640 feet elevation (Ivey 2004).

Population observed by Rankin on 06 May 2005. Population size unchanged [no count 
reported] (Rankin 2005). One population of approximately 25 plants (clumps) in lower 
part of cove, abouve the USFS road, observed by Ivey in May 2004 (Ivey 2004).

Mike Ivey; W.T. "Duke" Rankin, 
USFS

High diversity, rich cove habitat; trees 60-80 years 
old (Ivey 2004).  Area scheduled for two-age regen

U.S. Forest Service. 2004. Rare species reports contributed to 
NCNHP by U.S. Forest Service personel or their contractors in 
2004;  U.S. Forest Service. 2005. Rare species reports 
contributed to NCNHP by U.S. Forest Service personel or their 
contractors Schwartzman 2015-03-20 2019-10-07 514.5048702 20997.63847 196 Plant Vascular Flowering Plant Caulophyllum giganteum Northern Blue Cohosh G4G5 S1

26626 27360 Viola appalachiensis 14 Appalachian Vio2008-05-01 2008-05-01 2008-05-01 Current E 2-High SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant
M: olivine barrens and alluvial 
forests 15711 N N 0.48 3480 -1

Indian Creek Bog (Sub EO of EO 
015)

On the west side of Upper Nantahala Rd (Forest Service Rd 67) 82 meters north of 
where the road crosses Bearpen Creek. Beaver impounded wetlands border the 
population to the west in the floodplain of the Nantahala River (Schwartzman 2009). This Schwartzman noted presence on 5/1/08 (Schwartzman 2008). Ed Schwartzman (NHP)

Roadside slope adjacent to small beaver impounded 
wetland. Uncertain if in timber base.  

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Schwartzman 2009-07-14 2019-10-07 514.5464529 21001.03609 285 Plant Vascular Flowering Plant Viola appalachiensis Appalachian Violet G4 S2

26669 27127 Lonicera canadensis 39 American Fly-h 2008-08-01 2008-08-01 2008-08-01 Current C 2-High SR-P  S2 S2 G5 G5 WetlandPlant Vascular Plant M: bogs, moist woods 18312 N N 0.48 4240 -1 Brushy Ridge (Cowee Mountains)

On steep west-facing slopes north of Brushy Ridge in the Cowee Mountains, 
approximately 2.3 km south of Moss Gap. This is a sub EO of Principal EO 040. 
(Amoroso 2009)

8-10 clumps with multiple stems in vegetative condition observed by Schwartzman on 
8/01/08 (Schwartzman 2009). Ed Schwartzman (NHP)

In Boulderfield nested within Northern Hardwood 
Forest dominated by Betula alleghaniensis and 
Prunus serotina. Acer spicatum and Ilex montana 
are common in the understory. Associated herbs 
included Streptopus lanceolatus, Clintonia borealis, Registry  

Schwartzman, E. 2008. Field notes for site visits conducted 
during 2008. Schwartzman 2009-04-28 2019-10-07 514.573878 21003.28035 327 Plant Vascular Shrub Lonicera canadensis American Fly-honeysuckle G5 S2

26674 28052 Euphorbia purpurea 31 Glade Spurge 2009-07-09 2009-07-09 2009-07-09 Current CD 2-High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 0.48 3400 -1 Alarka Laurel - Huckleberry Ridge

Alarka Laurel - Huckleberry Ridge: On the bank of Huckleberry Creek immediately 
adjacent to private driveway, north of Huckleberry Creek Rd. and approximately 0.3 
miles east of Cedar Cliff Ridge. Schwartzman observed 27 plants, some in flower on 7/09/09 (Schwartzman 2010). Ed Schwartzman (NCNHP)

This community is in mature, second-growth 
condition and has a canopy of mesic hardwoods 
such as Liriodendron tulipifera, Quercus rubra, 
Juglans nigra, and Ulmus rubra. The shrub layer 
contains Lindera benzoin, Calycanthus floridus, and Conservation easement and recognition of Euphorbia by lan  

Schwartzman, E. 2009. Field notes for site visits conducted 
during 2009. Schwartzman 2010-07-27 2019-10-07 514.5048702 20997.63847 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

26688 29236 Carex cherokeensis 7 Cherokee Sedg 2010-05-10 2010-05-10 2010-05-10 Current A 2-High E  S1 S1 G4G5 G4 Upland Plant Vascular Plant MP: floodplains 20056 N N 0.48 -1 -1
Hurricane Creek, Standing Indian 
Area, Macon County, NC.

Sassafras Ridge at Hurricane Creek. Approximately 14 km southwest of Franklin, NC 
(Rankin, 2010).

Approximately 12 clumps of plants , occupying a total of 14-16 square meters; largest
clump approximately 6 square meters (Rankin 2010). Rankin, W.T. (USFS)

Open sunny, weedy roadside in oak-hickory forest 
community, west-facing aspect. Population subject 
to road maintenance and (potentially) heavy traffic 
(Rankin, 2010).   

2011.  Personal communications, field survey forms, and other 
contributions from sources outside the Natural Heritage 
Program. Cepero 2011-02-11 2019-10-07 514.5348335 21000.08887 312 Plant Vascular Sedge Carex cherokeensis Cherokee Sedge G4G5 S1

26706 29310 Solidago simulans 40 Granite Dome G2009-08-11 2009-08-11 2009-08-11 Current BC 2-High SR-L  S2 S2 G2 G2 Upland Plant Vascular Plant

M: high and low elevation 
granitic domes south of the 
Asheville Basin 17664 N N 0.48 3600 -1 Buck Knob

300 yards west/northwest ofBuck Knob in southern Macon County - on the south-facing 
slopes of a rocky ridge. Schwartzman observed 40 plants on 8/11/09 (Schwartzman 2011). Ed Schwartzman (NHP)

Montane Mafic Cliff with exposed, slopes of 
smoothly exfoliating mafic rock surfaces with 
occasional broken slabs and boulders. Mafic cliffs 
have a mix of scattered low trees, shrubs, and 
herbs over open rock face. Composition is fairly Registry recommended  

Schwartzman, E. 2010. An Inventory of the Natural Areas of 
Macon County, NC.  North Carolina Natural Heritage Program. 
Office of Conservation, Planning, and Community Affairs, 
Raleigh, NC. Schwartzman 2011-10-21 2019-10-07 514.5738779 21003.28035 259 Plant Vascular Flowering Plant Solidago simulans Granite Dome Goldenrod G2 S2

26707 30342 Symphyotrichum shortii 4 Short's Aster 2011-09-14 2011-09-14 2011-09-14 Current C 2-High SR-P  S2 S2 G5 G5 Upland Plant Vascular Plant M: bluffs and rocky banks 20103 N N 0.48 2640 2640 Turner Top

Turner Top is on Bryson Lead, in the Unicoi Mountains of western Cherokee County, 
10.8 miles northwest of Murphy. Access is via FS 6264 from Copper Creek Road (SR 
1333). The plants are 1/4 mile southeast of Turner Top on east-facing slopes.

Approximately 20-50 flowering plants in one location noted by Schwartzman on 
9/14/11 (Schwartzman 2013). Ed Schwartzman (NHP)

A Rich Cove Forest with high pH soils and several 
rare plant species occurs on the east-facing slopes 
of Turner Top. Much of the forest was aggressively 
logged in the early half of the last century, but trees 
now measure 16-18" dbh on average, and the he Population is vulnerable due to roadside location. May be dif  

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Schwartzman 2013-01-10 2019-10-07 514.5348335 21000.08887 272 Plant Vascular Flowering Plant Symphyotrichum shortii Short's Aster G5 S1

26767 38356 Sorex palustris punctulatus 28 Southern Wate 2008-09-09 2008-09-09 2008-09-09 Current E 2-High SR  S3 S3 G5T3 T3 WetlandAnimal Mammal
M: stream banks in montane 
forests 17355 N N 0.48 -1 -1 Sand Creek

Sand Creek: This occurrence is located in Graham County, NC and consists of habitat 
along Sand Creek.

2008: NCSM collected one adult male specimen at Sand Creek on September 9, 2008
(NCSM 14654).     NC Museum of Natural Sciences Collection. Wojcik 2018-06-29 2019-10-07 514.5738779 21003.28035 47 Mammal Rodent Sorex palustris punctulatus Southern Water Shrew G5T3 S3

26773 30326 Solidago simulans 44 Granite Dome G2011-05-24 2011-05-24 2011-05-24 Current BC 2-High SR-L  S2 S2 G2 G2 Upland Plant Vascular Plant

M: high and low elevation 
granitic domes south of the 
Asheville Basin 17664 N N 0.48 -1 -1

Cheoah Mountains near Wildcat 
Gap

Cheoah Mountains ; Upper slopes of a ridge 0.8 miles east-northeast of the eastern end 
of Cochran Road 100-150 basal rosettes observed by Schwartzman on 5/24/11 (Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2011. Field notes for site visits conducted 
during 2011.

Schwartzman 2013-05-01 2019-10-07 514.5464528 21001.03609 259 Plant Vascular Flowering Plant Solidago simulans Granite Dome Goldenrod G2 S2

26789 30144 Adlumia fungosa 46 Climbing Fumito2011-10-11 2011-10-11 2011-10-11 Current C 2-High SC-V  S2 S2 G4 G4 Upland Plant Vascular Plant M: coves and cliffs 15870 N N 0.48 -1 -1
Rocky Point Ferry Branch/Little 
Tennessee Slopes

Rocky Point Ferry Branch/Little Tennessee Slopes: North of FS Road 2519B, on an 
unnamed watercourse, 0.1 miles from the confluence with the Little Tennessee River

0.3-0.5 m2 observed in vegetative condition by Schwartzman on 10/11/11 
(Schwartzman 2013). Ed Schwartzman (NHP)    

Schwartzman, E. 2010. Field notes for site visits conducted 
during 2010. Schwartzman 2013-04-03 2019-10-07 514.5439476 21000.83157 186 Plant Vascular Flowering Plant Adlumia fungosa Climbing Fumitory G4 S2

26826 36002 Myotis lucifugus 36 Little Brown Ba 2005-06-14 2005-06-14 2005-06-14 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 0.48 -1 -1

Beaverdam Creek on Bear Farm 
Road

Beaverdam Creek: Mist net site locationed: "Beaver Dam Creek, on Smith Cove Road" 
(NCWRC 2014). 2005: 1 adult male mist-netted by McGrath et al. on June 14, 2005 (NCWRC 2014).

Chris McGrath, Chris Kelly, Ellen 
Robertson (WRC)    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-02-18 2019-10-07 514.573878 21003.28035 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

26867 29160 Asplenium pinnatifidum 17 Lobed Spleenwo2009-11-12 2009-11-12 2009-11-12 Current C 2-High SR-P  S2 S2 G4 G4 Upland Plant Vascular Plant
PM: acidic rock outcrops and 
cliffs 21622 N N 0.48 -1 -1 Highway 106 Kudzu outcrop

On outcrop on north-side of Highway 106, approximately 1.7 miles east of US441 in 
southern Macon County. 8 plants observed with spores on 11/12/09 by Schwartzman (Schwartzman 2011).

Ed Schwartzman (NHP); Jack 
Johnston

Rock outcrop with ledges and grottoes mostly 
covered with kudzu.  Horrible kudzu infestation

Schwartzman, E. 2009. Field notes for site visits conducted 
during 2009. Schwartzman 2011-10-27 2019-10-07 514.5348335 21000.08887 168 Plant Vascular Fern Asplenium pinnatifidum Lobed  Spleenwort G4 S1

26875 37308 Myotis leibii 103 Eastern Small-f 2016-08-01 2016-08-01 2014-07-27 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 0.48 -1 -1

Northeast of Table Rock Mountain - 
mist net area

Northeast of Table Rock Mountain. Mist-net location northeast of Table Rock Mountain 
summit, on the hill just to the east of the intersection of FSR-496 and FSR-210 and 
south of the Mountains to Sea Trail (NCWRC 2014) [directions derived from coordinate

2016: 1 adult female captured in a mist net by Caldwell on 01 August 2016 (NCWRC 
2016b). 2014: 1 juvenile male mist-netted by Libby on 27 July 2014 (NCWRC 2016).

Gary Libby; Katherine Caldwell, 
NCWRC    

N.C. Wildlife Resources Commission. 2016. Documents 
containing data contributed by NCWRC staff in 2016;  N.C. 
Wildlife Resources Commission. 2016b. Multispecies bat 
capture and observation data submitted to NCNHP on 2016-12-
13 in file NCWRC Bat Data Upda Mason 2017-11-09 2019-10-07 514.5738779 21003.28035 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3
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26902 25738 Carex purpurifera 10 Purple Sedge 2007-04-27 2007-04-27 2007-04-27 Current D 2-High SC-V  S3 S3 G4? G4 Upland Plant Vascular Plant
M: low elevation, rich forests 
over limestone or marble 21008 N N 0.48 3700 3700

Nantahala National Forest, 
Thunderstruck Branch

Nantahala National Forest, Thunderstruck Branch: Approximately 16 km northeast of 
Hayesville, NC; growing in the bed of an old woods road running along the top of the 
ridge, at approximately 3700 feet (Rankin 2008). Rankin observed a single clump of vegetative stems on 27 March 2007 (Rankin 2008). W.T. "Duke" Rankin, USFS Oak-Hickory forest (Rankin 2008).   

Contributed. 2008. Field forms or similar data contributed to the 
NC NHP by persons or organizations outside the program. Mason 2008-01-30 2019-10-07 514.495789 20996.8963 317 Plant Vascular Sedge Carex purpurifera Purple Sedge G4? S2

27094 26700 Lysimachia fraseri 50 Fraser's Looses2007-11-08 2007-11-08 2007-11-08 Current CD 2-High E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 0.48 3560 3600 Windy Gap

On Forest Service Road, 0.3 km from Windy Gap at Upper Whitewater Church Road 
(SR 1152). This is a sub EO of 051.

18-20 plants. Approximately 1/2 in fruit observed by Schwartzman on 11/08/07 
(Schwartzman 2008). Ed Schwartzman (NCNHP)

On Forest Service road in cut-over Montane Oak-
Hickory Forest.  Rare plant habitat should be perio

Schwartzman, E. 2008. An Inventory of the Natural Areas of 
Transylvania County, NC. Schwartzman 2008-12-22 2019-10-07 514.5348335 21000.08887 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3

27104 37777 Plethodon chattahoochee 7 Chattahoochee 2014-04-04 2014-04-04 2014-04-04 Current BC 2-High SR  S1 S1 G3 G3 Upland Animal Amphibian

M: moist forests in the 
southwestern counties, close 
to the Georgia border 17087 N N 0.48 -1 -1 McClure Road vicinity

McClure Road vicinity: This occurrence is located in Cherokee County, NC and consists 
of habitat along the west side of McClure Road, 5.75 km southwest of Murphy, NC. 2014: Dr. David Beamer collected 1 specimen on 04 April 2014.     

Beamer, David. 2017. Unpublished data of Plethodon 
chattahoochee observations provided in email to Judith Ratcliffe 
by Dr. David Beamer, Nash County Community College, email 
dated 2017-11-26. Ratcliffe 2018-08-28 2019-10-07 514.573878 21003.28036 8 Amphibian Salamander Plethodon chattahoochee Chattahoochee Slimy Salamander G2G3Q S1?

27112 36482 Myotis lucifugus 133 Little Brown Ba 2008-06-03 2008-06-03 2008-06-03 Current E 3-Medium SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 0.48 -1 -1 Santeetlah Creek, FSR-81

Santeetlah Creek, FSR-81. Mist net site along FSR-81, between Wright Creek and 
Indian Creek [this is where coordinates map to but description indicates site may be 
closer to NC-143 (Mason 2016)].

1 adult female mist netted by Gatens et al. on 03 June 2008 at FS-81 #1 site 
(NCWRC 2014). Lisa Gatens, NCSM    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2016-03-17 2019-10-07 514.573878 21003.28036 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

27245 34840 Chelone obliqua var. erwiniae 27 Erwin's Turtlehe2014-09-17 2014-09-17 2014-09-17 Current B 2-High SR-T  S2 S2 G4T2T4QT3 WetlandPlant Vascular Plant
M: streambanks, swamp 
forests 406407 N N 0.48 4600 5000 Charley Bald

Headwaters of a tributary to Rough Butt Creek, 0.7 km north-northwest of Rich 
Mountain Bald.  Seepage area mid-slope, approaching the crest towards Rich Mountain 
Bald (Punsalan 2015).

Punsalan and Smith observed 40+ stems in a 75'x75' area. 75% of individuals were in 
flower (Punsalan 2014).

April Punsalan, USFS; Le'Andra 
Smith

High Elevation Seep.  Associated species 
include Diphylleia cymosa, Chelone obliqua, 
Micranthes micranthdifolia, Houstonia serpyllifolia, 
and Vibrunum lantanoides. The canopy is partially 
open due to hydrology and dying hemlocks (Punsalan  Individuals occur adjacent to a pr

2014. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program. Robinson 2015-03-26 2019-10-07 514.5738779 21003.28035 199 Plant Vascular Flowering Plant Chelone obliqua var. erwiniae Mountain Purple Turtlehead G2T2T4Q S1

27429 35906 Carex hitchcockiana 7 Hitchcock's Sed1995-07-11 1995-07-11 1995-07-11 Current E 2-High SC-V  S1 S1 G5 G5 Upland Plant Vascular Plant
M: moist to dryish forests 
over calcareous or mafic rocks 17332 N N 0.48 884 884 Linville Mountain Dolomite Areas

Linville Mountain Dolomite Areas. Specimen collected from Carolina Vegetation Survey 
plot 005-04-0305 (1995). [Based on the GPS coordinates provided by CVS, this plot is 
350 meters east of the Catawba River and 1.5 kilometers southwest of Linville Falls,

Covering less than 10 square meters in a 1000 square meter Carolina Vegetation 
Survey plot surveyed 11 July 1995; extent of population outside of survey plot is 
unknown (Peet et al. 2007).  Specimen collected by Bob Peet, Marshall Ellis, and 
Jame Amoros Carolina Vegetation Survey

Calcareous Rich Cove Forest dominated by Acer 
saccharum and Aesculus flava with herb layer 
dominated by Laportea canadensis (Peet, Ellis, and 
Amoroso 1995).   

McCormick, Carol Ann (UNC Herbarium).  2015. Personal 
Communication with Jame Amoroso regarding annotation of 
Carex oligocarpa specimen to Carex hitchcockiana, 15 
September 2015;  North Carolina Vegetation Survey. 1995. 
Vegetation sample data;  Peet, R.K Robinson 2015-09-16 2019-10-07 514.573878 21003.28036 313 Plant Vascular Sedge Carex hitchcockiana Hitchcock's Sedge G5 S1

27457 37758 Perimyotis subflavus 184 Tricolored Bat 2016-03-23 2016-03-23 2016-03-23 Current E 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 0.48 -1 -1 Pisgah NF: Hurricane Creek Site

Pisgah NF: Hurricane Creek Site. Small site on FS 233, about 0.4 mile north of highway 
40, on west side of road, right next to road (NCWRC 2016b).

2016: 1 individual observed roosting by Caldwell et al. on 23 March 2016 (NCWRC 
2016b). Katherine Caldwell, NCWRC    

N.C. Wildlife Resources Commission. 2016b. Multispecies bat 
capture and observation data submitted to NCNHP on 2016-12-
13 in file NCWRC Bat Data Update for NHP_13Dec2016.xls. Mason 2017-11-21 2019-10-07 514.5738779 21003.28035 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

27526 12344 Carex utriculata 6 Beaked Sedge 2015-06-05 2015-06-05 1993-Pre Current B 2-High SR-P  S1 S1 G5 G5 WetlandPlant Vascular Plant M: wet meadows 37884 N N 0.45 2200 2240 Foster Creek Bog

Foster Creek Bog:  Along Foster Creek, between Caney and Bryson Mountains.  
Access by forest road north from the end of SR 1347, 1.5 miles north of North Mills 
River Road (SR 1345). 

Extensive in the Southern Appalachian Bog and the largest openings in the Swamp 
Forest--Bog Complex. Probably hundreds of plants.  Identity was confirmed by Gary 
Kauffman (Schafale, et al. 2015).  100'S OF PLANTS, GOOD GLADES OF C. 
SCHWEINITZII (GADDY  

COMPLEX OF SMALL OPEN SPHAGNUM 
BOGS INTERSPERSED WITH WET FLATS 
DOMINATED BY ACER RUBRUM AND PINUS 
STROBUS. FLORISTIC DIVERSITY IS 
MODERATELY HIGH WITH GOOD GLADES OF   

Gaddy, L.L. 1994. Natural Areas of Henderson County: A 
Preliminary Inventory of the Natural Areas of Henderson 
County, North Carolina. Conservation Trust for North Carolina, 
Raleigh, NC, for NC Natural Heritage Program DPR, Raleigh, 
NC;  Schafale, M.P. Schafale 2016-11-28 2019-10-07 1076.539844 19698.49243 320 Plant Vascular Sedge Carex utriculata Beaked Sedge G5 S1

27668 35160 Myotis lucifugus 19 Little Brown Ba 2014-07-03 2014-07-03 2002-06-30 Current E 2-High SR  S2 S2 G3 G3 Upland Animal Mammal

MPC: roosts in buildings 
(summer), in caves and mines 
(winter) 15533 N N 0.35 -1 -1

NCDOT TIP No. B-4287 ; 
Nantahala River: Nantahala to 
Beechertown

Nantahala River: Nantahala to Beechertown. Mist net sites along the Nantahala River 
from Winding Stairs Road bridge south to near Beechertown.

2014: 2 individuals (1 adult male, 1 adult female) captured by Libby on 03 July 2014 on
the Nantahala River Bike Path (NCWRC 2016). 2011: 12 individuals (5 adult females, 
3 adult males, 1 juvenile female, 2 juvenile males, 1 unspecified) captured by Libb

BHE Environmental; Chris McGrath, 
NCWRC; Dottie Brown, NCWRC; 
Gary Libby    

N.C. Department of Transportation. 2015. Field survey forms 
and related documents contributed by NCDOT staff or NCDOT 
consultants in 2015;  N.C. Wildlife Resources Commission. 
2014. Bat data provided by Gabrielle Graeter (NCWRC), 
Raleigh. Data submitted Mason 2017-07-17 2019-10-07 874.7024963 15329.61142 43 Mammal Bat Myotis lucifugus Little Brown Bat G3 S4

28055 34567 Silene ovata 66 Mountain Catch2013-09-13 2013-09-13 2013-09-13 Current C 2-High SC-V  S3 S3 G3 G3 Upland Plant Vascular Plant
M: rich slopes, cove forests, 
montane oak-hickory forests 17844 N N 0.18 4400 4400 Charley Bald/Buck Knob

Nantahala National Forest, Charley Bald/Buck Knob natural area.  Along the east side of 
the road bank of USFS 4665, approximately 1.78 miles north of SR 1755 (Charleys 
Creek Road), along USFS road, individuals are growing along east side of road bank. 

April Punsalan observed 11 individuals (approximately 60% in flower) scattered across 
0.2 acres on 13 September 2013 (Punsalan 2015). April Punsalan, USFS

This population occurs within a Montane Oak-
Hickory forest grading into High elevation Red Oak 
forest. The canopy was partially open due to its 
proximity to the road.  No invasive species noted   

2015. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the N.C. 
Natural Heritage Program. Robinson 2015-02-03 2019-10-07 478.3331639 7713.807141 257 Plant Vascular Flowering Plant Silene ovata Mountain Catchfly G3 S3

28169 35119 Perimyotis subflavus 27 Tricolored Bat 2008-08-13 2008-08-13 2008-08-05 Current BC 2-High SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 0.15 -1 -1 Burrell Mountain Road

Burrell Mountain Road. Mist net site along Burrell Mountain Road (SR-1325) at powerline 
corridor (NCDOT 2015) [directions derived from coordinate location].

6 invididuals total captured in 2008 at Site B by NCDOT biologists in conjunction with 
a Division 14 road project: 2 juvenile males, 1 adult male, 1 adult female, 1 unspecified
on 13 August 2008; 1 adult male on 05 August 2008 (NCDOT 2015).      Mason 2015-04-29 2019-10-07 411.6404636 6720.433504 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

28191 29409 Euphorbia purpurea 35 Glade Spurge 2008-07-01 2008-07-01 2008-07-01 Current C 2-High SR-T  S3 S3 G3 G3 Upland Plant Vascular Plant
M: forests, especially over 
mafic rock 18229 N N 0.14 2360 2360

Bald Mountains: unnamed spur 
ridge 0.7 mile east of High Ridge Bald Mountains: unnamed spur ridge 0.7 air mile east of High Ridge. 50+ stems in bud on 1 July with forbs on dry roadbank (Oakley and Rossell 2008). S. Oakley and R. Rossell, NC NHP

Dry south-facing bank of dirt logging road, full sun.  
Area above on slope burned in recent years.  The 
species with Lespedeza, other forbs, Hypericum 
stragalum, Philadelphus hirsutus (Oakley and Rossell 
2008).    Oakley 2011-05-03 2019-10-07 413.7476684 5889.187926 215 Plant Vascular Flowering Plant Euphorbia purpurea Glade Spurge G3 S2

28216 5908 Hymenophyllum tayloriae 7 Gorge Filmy Fe1998-06-01 1998-06-01  Current C 2-High SR-O  S1S2 S1 G2 G2 Upland Plant Vascular Plant

M: moist grottoes and spray 
cliffs in escarpment gorges 
with high rainfall 19476 N N 0.13 3000 3000 BROOKS COVE

BROOKS CREEK WATERFALL IMMEDIATELY UPSLOPE OF FOREST SERVICE 
ROAD 367. POPULATION BEGINNING APPROXIMATELY 30 METERS UPSLOPE 
OF THE ROAD ON THE EAST SIDE OF THE WATERFALL. (DAVISON AND 
KAUFFMAN 1998). [NANTAHALA NF, HIGHLANDS RD, COMPARTMENT 16].

ROBUST POPULATION WITH BROAD COVERAGE COVERING CLOSE TO 5 
SQUARE CENTIMETERS. (DAVISON & KAUFFMAN 1998).  

ON GROTTO WALL WITHIN 5 METERS OF 
WATERFALL SPRAY. ASSOCIATED SPECIES 
INCLUDES FLAKEA PAPILLATA, 
TRICHOMANES INTRICATUM AND VITTARIA   

Kauffman, G. USDA Forest Service, Nantahala N.F. Botanist. 
Field reports contributed to NCHP by Gary Kauffman in 1997 
and 1998. Mason 2007-02-06 2019-10-07 275.8382401 5657.157696 179 Plant Vascular Fern Hymenophyllum tayloriae Gorge Filmy Fern G2 S1S2

28231 37038 Perimyotis subflavus 154 Tricolored Bat 2010-07-04 2010-07-04 2010-07-04 Current E 6-Unknown SR  S3 S3 G2G3 G2 Upland Animal Mammal

MPSC: roosts in clumps of 
leaves (mainly in summer), 
caves, rock crevices, and 
other dark and sheltered 18194 N N 0.12 -1 -1

Nantahala National Forest: Miller 
Branch - mist net area

Nantahala National Forest: Miller Branch. Mist net site located along Miller Branch 
(Upper Copper Creek), at the trail crossing (NCWRC 2016) [derived from coordinate 
location].

2010: 1 adult male captured in a mist net by McClanahan et al. on 04 July 2010 
(NCWRC 2016). Rod McClanahan    

N.C. Wildlife Resources Commission. 2016. Documents 
containing data contributed by NCWRC staff in 2016. Mason 2016-12-16 2019-10-07 257.2418008 5248.961169 44 Mammal Bat Perimyotis subflavus Tri-colored Bat G3 S5

28248 37000 Myotis leibii 102 Eastern Small-f 2010-07-04 2010-07-04 2010-07-04 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 19689 N N 0.12 -1 -1

Nantahala National Forest: Miller 
Branch - mist net area

Nantahala National Forest: Miller Branch. Mist net site located along Miller Branch 
(Upper Copper Creek), at the trail crossing (NCWRC 2016) [derived from coordinate 
location].

2010: 1 adult male captured in a mist net by McClanahan et al. on 04 July 2010 
(NCWRC 2016). Rod McClanahan    

N.C. Wildlife Resources Commission. 2016. Documents 
containing data contributed by NCWRC staff in 2016. Mason 2016-12-01 2019-10-07 257.2418008 5248.961169 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

28356 31644 Setophaga cerulea 58 Cerulean Warbl 2011-06-03 2011-06-03 2011-06-03 Current E 2-High SC  S2B S2B G4 G4 Upland Animal Bird

MC: mature hardwood forests; 
steep slopes and coves in 
mountains, natural levees in 
Coastal Plain [breeding 
evidence only] 17322 N N 0.08 3500 3600 Bert Creek

Bert Creek -- near the upper end of the drainage of this creek, about 2.25 air-mile ENE 
of where Bert Creek meets US 129. GPS coordinates: 35.30336N, -83.7333W 2011: Kelly noted one bird, on June 3. Chris Kelly (WRC) - 2011    

Kelly, Christine (NCWRC). 2012. Field survey forms and 
related documents contributed by Chris Kelly on behalf of 
NCWRC in 2012. LeGrand 2013-03-20 2019-10-07 205.8226209 3360.286179 14 Bird Migratory bird Setophaga cerulea Cerulean Warbler G4 S2B

28382 33595 Trillium simile 45 Sweet White T 1997-07-18 1997-07-18 1997-07-18 Current E 2-High T  S2 S2 G3 G3 Upland Plant Vascular Plant MP: rich coves 19583 N N 0.08 -1 -1 Brown Mountain/Hench Knob
Includes NCVS Plot 022-03-0388, located near 35.30633897 N, -83.05322643 W (Peet 
et al. 2007). 

Present, occupying trace amounts in a 1000 sq meter plot, located on 18 July 1997 
by Carolina Vegetation Survey (Peet et al. 2007).  

See Peet et al. 2007 for complete list of related 
species   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Feldman 2014-07-29 2019-10-07 205.7928631 3359.301823 283 Plant Vascular Flowering Plant Trillium simile Sweet White Trillium G3 S2

28412 33675 Cardamine clematitis 38 Mountain Bitter 2010-06-19 2010-06-19 2010-06-19 Current E 2-High SR-T  S2S3 S2 G3 G3 WetlandPlant Vascular Plant

M: high elevation seeps, 
shaded outcrops, and 
streambanks 19516 N N 0.08 -1 -1

Along southern slopes of Fires 
Creek, approximately 500 meters 
west of Mule Flats Bend

Includes NCVS plot 121-04-1459 located near 35.1246592127809 N, -83.7944582471572 
W (Peet et al. 2013; directions derived from coordinates). 

Present, occupying less than 1% cover (cover class 2) in a 1000 sq-meter plot, 
located by Peet, Bond, Brown, Hart, and Hart on 19 June 2010 (Peet et al. 2013; 
unknown if population exists outside of plot boundaries).

Anne Bond; Barbara Hart; David 
Brown ; Jesse Hart; Robert Peet

Associated species include Liriodendron tulipifera, 
Aesculus flava, Fraxinus americana, Tilia americana, 
Actaea racemosa, Laportea canadensis   

Peet, R.K., T.R. Wentworth, M.P. Schafale, & A.S. Weakley. 
2007. The Carolina Vegetation Survey Plot Database. North 
Carolina Botanical Garden, Chapel Hill, North Carolina, 27599. Amoroso 2017-03-10 2019-10-07 205.8202318 3360.216752 194 Plant Vascular Flowering Plant Cardamine clematitis Mountain Bittercress G3 S2

28445 33998 Brachythecium rotaeanum 17 Rota's Feather 2011-06-21 2011-06-21 2011-06-21 Current C 2-High SR-D  S1 S1 G5 G5 Upland Plant Moss
CMP: on bark or rock in cove 
forests 18090 N N 0.08 -1 -1 Nantahala National Forest

Population found "along lower side of Forest Service road crossing unnamed tributary of 
Cornsilk Branch..approximately 4.2 miles southwest of Robbinsville" located near 
35.29455 N, -83.87238 W (DuMond 2011). Mixed mat observed in 2 sq. foot area on 21 June 2011 (DuMond 2011). 

David M. DuMond; Kevin Markham, 
ESI

Mesic, mixed hardwood forest with circumneutral 
soils (Hemlock dead or dying)  Associated species 
include Thuidium delicatulum, Anamodon rostratus, 
Anamodon attenuatus, Eurhynchium hians, 
Plagiomnium cuspidatum, Hypnum imponens, 
Dicranum fuscescens, Le   

2014. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program. Feldman 2014-10-13 2019-10-07 205.8202318 3360.216752 115 Plant Non-vascular Moss Brachythecium rotaeanum Rota's Feather Moss G3G4 S1

28466 34031 Echinacea purpurea 15 Purple Coneflow2012-07-28 2012-07-28 2012-07-28 Current D 2-High SC-V  S1 S1 G4 G4 Upland Plant Vascular Plant M: open woods and clearings 19559 N N 0.08 -1 -1 near Hot Springs, NC
EO located along N roadside of Lookout Mountain Rd. near 35.9316028504533 N, -
82.78143475080378 W (LeGrand 2012). 

1 individual stem located at margin of dirt road and forestland by LeGrand on 28 July 
2012 (LeGrand 2012). 

Deb Carter; Harry LeGrand Jr., 
NCNHP; Merrill Lynch; Will Cook    

2014. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program. Feldman 2014-10-17 2019-10-07 205.8202318 3360.216752 211 Plant Vascular Flowering Plant Echinacea purpurea Purple Coneflower G4 S1

28477 33999 Platyhypnidium riparioides 7 Long-beaked W 2011-06-21 2011-06-21 2011-06-21 Current B 2-High SR-O  S1? S1 G4 G4 Aquatic Plant Moss M: streams 38579 N N 0.08 -1 -1 Nantahala National Forest

Population located "in flowing water near crossing of unnamed tributary of Cornsilk 
Branch below Forest Service gravel road about 4.2 miles southwest of Robbinsville" near 
35.29284 N, -83.87154 W (DuMond 2011). 

Population occuring as a mixed mat at the water's edge, noted in vegetative growth 
by DuMond on 21 June 2011 (DuMond 2011). 

David M. DuMond; Kevin Markham, 
ESI

"Mesic, mixed hardwood forest with circumneutral 
soils (Hemlock dead or dying)" Associated species 
include Jubula pennsylvanica, Eurynchium 
pulchellum, Lejeunea ulicina, Ricchardia palmata.   

2014. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program. Feldman 2014-10-13 2019-10-07 205.8202318 3360.216752 142 Plant Non-vascular Moss Platyhypnidium riparioides Long-beaked Water Feather Moss G4 S1?

28499 34000 Drepanolejeunea appalachiana 19 A Liverwort 2011-06-21 2011-06-21 2011-06-21 Current C 2-High SC-V  S1 S1 G2? G2 Upland Plant Liverwort

M: on moist rock, 
rhododendron bark, and 
rhododendron leaves in humid 
gorges 15695 N N 0.08 -1 -1 Nantahala National Forest

Population observed in "moist wood and bark near flowering water at upper crossing of 
unnamed tributary of Cornsilk Branch below Forest Service gravel road, approximately 4 
miles southwest of Robbinsville" located near 35.29344 N, -83.86176 W (DuMond 201

Population occurring as a mixed mat observed in vegetative growth on 21 June 2011 
(DuMond 2011). 

David M. DuMond; Kevin Markham, 
ESI

"Mesic, mixed hardwood forest with circumneutral 
soils (Hemlock dead or dying) near stream" 
Associated species include Leucolejeunea clypiata, 
Lejeunea ulicina, Ulota crispa   

2014. Miscellaneous personal communications, field survey 
forms, and other contributions from sources outside the Natural 
Heritage Program. Feldman 2014-10-13 2019-10-07 205.8202318 3360.216752 92 Plant Non-vascular Liverwort Drepanolejeunea appalachianaA Liverwort G2? S1

28521 39017 Myotis leibii 115 Eastern Small-f 2016-05-27 2016-05-27 2016-05-27 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 0.08 -1 -1

Upper Cornsilk Branch - mist net 
site

Upper Cornsilk Branch - mist net site. Mist net site along Cornsilk Branch between 
Cornsilk Branch Road and the creek, about about 0.35 roadmiles south of the Ike 
Jackson Road intersection [derived from coordinate location]. 2016: 1 adult female mist netted by Libby et al. on 27 May 2016 (NCWRC 2018). Gary Libby    

N.C. Wildlife Resources Commission. 2018. Multispecies bat 
capture and observation data submitted to NCNHP on 2018-12-
10 in file: 2018-12 NCWRC Bat Data Update for NHP 
10Dec2018.xlsx. Mason 2019-02-26 2019-10-07 205.8202318 3360.216752 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

28684 33803 Celastrus scandens 31 American Bitter 2010-06-18 2010-06-18 2010-06-18 Current E 2-High E  S2? S2 G5 G5 Upland Plant Vascular Plant
MP: cove forests and rich 
woods 18143 N N 0.04 -1 -1

Rocky Knob; approximately 900 
meters southwest from Rocky 
Knob summit

Includes CVS plot 121-05-1452, located near 35.2238412286176 N, -84.0646115083771 
W (Peet et al. 2013). 

Present, occupying less than 1% cover (cover class 2) in a 1000 sq-meter plot, 
located by Dellinger, Morris, Gale, and Lee on 18 June 2010 (Peet et al. 2013; 
unknown if populations exist beyond plot boundaries).  

Related species include Betula alleghaniensis, Tilia 
americana var. herophylla, Acer spicatum, Ribes 
cynosbati, Dryopteris marginalis (Peet, et al. 2013).   

Peet, R.K., T.R. Wentworth, M. P. Schafale, A.S. Weakley & 
M.T. Lee. 2013. Carolina Vegetation Survey database. Version 
3.0. North Carolina Botanical Garden. Chapel Hill, NC 27599. Feldman 2014-08-29 2019-10-07 144.1128583 1647.384066 338 Plant Vascular Vine Celastrus scandens American Bittersweet G5 S2?

28701 38708 Carex roanensis 36 Roan Sedge 2018-09-24 2018-09-24 2018-09-20 Current BC 2-High SR-T  S2 S2 G2G3 G2 Upland Plant Vascular Plant M: forests 21915 N N 0.04 3800 3800  

Northeast of town of Swannanoa, the Blue Ridge Parkway delineates the northern 
(upper) boundary, and it is joined by the North Fork Watershed on east, and High Swan-
Bull Mountain on the west.

12 plants seen at two locations. Many more plants likely to be found here as the time 
of year was very late for survey work and some plants had nearly all peryginea 
shattered from plants. Plants found in more wooded areas of site (Knapp 2018).

Gary Kauffman, USFS; Josh Kelly, 
Mountain True; Sue Fruchey, USFS; 
Wesley Knapp, NCNHP  Area owned by the USFS but not currently in a mapped/proLots of woody plant succession oKnapp, W.M. 2018. Field notebook. Knapp 2018-10-22 2019-10-07 205.8402769 1680.420528 319 Plant Vascular Sedge Carex roanensis Roan Sedge G2G3 S2

28859 34006 Myotis leibii 53 Eastern Small-f 2006-06-27 2006-06-27 2005-07-24 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 19689 N N 0.01 -1 -1

Nantahala National Forest: Locust 
Tree Gap

Nantahala National Forest: Locust Tree Gap. FSR-713, headwaters area of Pol Miller 
Hollow (NCWRC 2014) [directions derived from coordinate location].

2006: 1 adult female captured by O'Keefe on 27 June 2006 (NCWRC 2014). 2005: 2 
bats (1 adult female and 1 juvenile male) captured by O'Keefe on 24 July 2005 
(NCWRC 2014). Joy O'Keefe, Indiana State Univ.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2014-10-14 2019-10-07 61.71776069 302.1417569 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

28873 34007 Myotis leibii 54 Eastern Small-f 2007-05-24 2007-05-24 2007-05-24 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 
(winter) 19689 N N 0.01 -1 -1

Nantahala National Forest: Trimont 
Ridge Spur

Nantahala National Forest: Trimont Ridge Spur. Top of spur of Trimont Ridge located 
between Arrowwood Creek and Shingletree Branch, off FSR-7154 (NWRC 2014) 
[directions derived from coordinate location]. 1 adult male captured by O'Keefe on 24 May 2007 (O'Keefe 2012, NCWRC 2014). Joy O'Keefe, Indiana State Univ.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014;  O'Keefe, Joy. 2012. Bat mist netting and 
roosting survey results 2004-2012. Indiana State University. Mason 2016-02-05 2019-10-07 61.71776068 302.1417568 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

28876 34024 Myotis leibii 62 Eastern Small-f 2006-07-25 2006-07-25 2006-07-25 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 19689 N N 0.01 -1 -1

Nantahala National Forest: Rattler 
Ford Campground

Nantahala National Forest, Rattler Ford Campground. Northeast of Santeetlah Gap, 
between SR-1127 (Rattler Ford Rd) and Santeetlah Creek, at campground (NCWRC 
2014) [directions derived from coordinate location]. 1 adult female capture by O'Keefe on 25 July 2006 (NCWRC 2014). Joy O'Keefe, Indiana State Univ.    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2014-10-16 2019-10-07 61.71776068 302.1417568 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

28910 33930 Myotis leibii 50 Eastern Small-f 2008-07-30 2008-07-30 2008-07-30 Current E 2-High SC  S2 S2 G4 G4 Upland Animal Mammal

M: roosts in hollow trees and 
in rock crevices (warmer 
months), in caves and mines 19689 N N 0.01 -1 -1 Little Buck Creek

Little Buck Creek. Capture location between Little Buck Creek and FSR-71, about 1 road
mile from US-64 (NCWRC 2014) [directions derived from coordinate location].

Three bats total captured by O'Keefe and Brown on 30 July 2008: 1 adult female, 1 
juvenile female, 1 juvenile male (NCWRC 2014).

Dottie Brown; Joy O'Keefe, Indiana 
State University    

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2014-09-24 2019-10-07 61.71776067 302.1417568 42 Mammal Bat Myotis leibii Eastern Small-footed Bat G3 S3

28921 33902 Corynorhinus rafinesquii rafinesquii 63 Rafinesque's Bi 2001-06-30 2001-06-30 2001-06-30 Current E 2-High T  S2 S2 G3G4T3 T3 Upland Animal Mammal

M: roosts in caves, mines, 
and hollow trees, usually near 
water 19849 N N 0.01 -1 -1 Harmon Den/Hurricane Creek Area

Harmon Den/Hurricane Creek Area. Mist-net location in Pisgah National Forest but the 
exact location is unknown; GPS point is exit of I-40 to the area (NCWRC 2014). 17 individuals captured in a mist-net by USFS and NCWRC staff (NCWRC 2014).     

N.C. Wildlife Resources Commission. 2014. Bat data provided 
by Gabrielle Graeter (NCWRC), Raleigh. Data submitted 
August 1, 2014. Mason 2014-09-18 2019-10-07 61.71776068 302.1417568 40 Mammal Bat Corynorhinus rafinesquii rafin Rafinesque's Big-eared Bat G3G4TNR S2

28927 33055 Lysimachia fraseri 54 Fraser's Looses2012 2012 2012 Current E 2-High E  S3 S3 G3 G3 Upland Plant Vascular Plant
M: wet forest borders, 
roadsides, alluvial meadows 18303 N N 0 -1 -1

Nantahala National Forest, Brooks 
Cove powerline

Nantahala National Forest, Brooks Cove powerline. In powerline corridor that is just north
of the end of Copper Drive, about 125m east of the house (Kauffman 2014) [directions 
derived from feature location].

Presence only; Kauffman reported the location and indicated that it is a new site that 
was found in 2012 (Kauffman 2014). Gary Kauffman, USFS Maintained open powerine corridor (Kauffman 2014).   

U.S. Forest Service. 2014. Rare species reports or other 
communications contributed to NCNHP by U.S. Forest Service 
personel in 2014. Mason 2014-04-22 2019-10-07 52.295267 173.8956591 233 Plant Vascular Flowering Plant Lysimachia fraseri Fraser's Loosestrife G3 S3
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Abstract: Conservation scientists recognize that additional protected areas are needed to maintain
biological diversity and ecological processes. As regional conservation planners embark on
recommending additional areas for protection in formal ecological reserves, it is important to evaluate
candidate lands for their role in building a resilient protected areas system of the future. Here, we
evaluate North Carolina’s Mountain Treasures with respect to their (1) ecological integrity, (2) role in
connecting existing core protected areas, (3) potential to diversify the ecosystem representation of
reserves, and (4) role in maintaining hotspots of biologically-rich areas that are not well protected.
Mountain Treasures represent a citizen inventory of roadless areas and serve as candidates for
elevated levels of conservation protection on U.S. federal lands. We compared Mountain Treasures to
other candidate lands throughout the country to evaluate their potential national significance. While
the Mountain Treasures tended to be more impacted by human modifications than other roadless
areas, they are as important as other roadless areas with respect to their role in connecting existing
protected areas and diversifying representation of ecosystems in conservation reserves. However,
Mountain Treasures tended to have a much higher biodiversity priority index than other roadless
areas leading to an overall higher composite score compared to other roadless areas. Our analysis
serves as an example of how using broad-scale datasets can help conservation planners assess the
national significance of local areas.

Keywords: biodiversity; connectivity; ecological integrity; Mountain Treasures; protected areas;
Southern Appalachian Mountains

1. Introduction

For over a century, conservation efforts have led to the establishment of hundreds of protected
areas covering millions of hectares in the United States. These protected areas form the foundation
for strategies to protect biological diversity and ecological processes upon which people and
other species depend [1]. Nevertheless, there is growing recognition that existing protected areas
may be insufficient to sustain biodiversity as climate change and land development continue to
impact natural ecosystems [2]. In fact, referencing the Convention on Biological Diversity [3],
Aycrigg et al. (2016) [4] recognized that “as significant as conservation areas are . . . they fall short
of meeting recommended policy goals of each nation having established by 2020 an ecologically
representative and well-connected system of protected areas.”

Recent calls have been made to add to the system of protected areas by establishing an ecologically
connected network that is more inclusive of ecosystems and species currently under-represented in
protected areas [3,4]. In response to these calls, Belote et al. (2017) [5] conducted a national assessment
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of wildland values and priorities for expanding the U.S. protected area system to include the most
ecologically intact and wildest lands [6], establish a national connected network [7], and better represent
ecosystem diversity [8] and hotspots of range-limited species [9]. Establishing a system of conservation
reserves that is more resilient to climate change may require adding intact lands that connect existing
protected areas and adding ecosystem and species representation to the existing system [1,10,11].

At the same time, protecting what is left of the remaining wildlands (areas where human land
use does not dominate ecological systems) has been recognized as a key conservation strategy [12,13].
Watson et al. (2016) suggest that “protecting the world’s last wilderness areas is . . . our best prospect
for ensuring that intact ecosystems and . . . evolutionary processes persist for the benefit of future
generations.” Similarly, Ibisch et al. (2016) [14] recently mapped Earth’s remaining roadless lands and
described the global importance of these areas for additional conservation protection.

Marshall and Dobbins (1936) [15] made similar calls for the protection of large tracts of
wildlands after evaluating roadless areas over 80 years ago using paper maps to identify national
conservation priorities. Today, national and global high resolution data on human impacts allow
conservation scientists to better evaluate human land use changes [16,17], identify roadless and
wildland areas [12,14], and map biodiversity [9,18]. These datasets provide important opportunities
for assessing the global or national importance of regions or local areas in conservation planning [2].
Without such evaluations, local assessments and management recommendations may fail to consider
the full conservation value of lands [2].

In this paper, we used data compiled by Belote et al. (2017) [4] to evaluate the national wildland
conservation significance of the “Mountain Treasures” of western North Carolina for their value in
completing a national network of conservation reserves. Ranging in size from 80 to 11,810 hectares, the
Mountain Treasures are 53 units of land in the Southern Appalachian Mountains first identified in 1992
by citizens via spatial analysis of roadless areas and field verification [19]. The citizen inventory and
identification of Mountain Treasures was originally conducted in conjunction with the development of
a management plan by the United States Forest Service. This inventory has been updated and refined
in anticipation of the Forest Plan revision for the Nantahala and Pisgah National Forests that began in
2014 (see Appendix A for the list of Mountain Treasures).

The Nantahala and Pisgah National Forests are primarily managed for multiple uses by the
U.S. Forest Service, which administers over 78 million hectares throughout the United States [20].
National Forests are managed under federal direction through the National Forest Management Act,
which requires that management plans be updated on a regular basis (every 10–15 years). During
management plan revisions, the Forest Service evaluates candidates of land units to be recommended
to the U.S. Congress for additional conservation protections, including formal wilderness designation.
Here, we use national data to assess the relative value of the Mountain Treasures, which are candidates
for elevated levels of conservation protection, compared to other similar units on all other Forest
Service lands of the contiguous U.S.

We evaluated the relative importance of adding the Mountain Treasures to the national system of
conservation reserves by assessing their: (1) ecological integrity, (2) importance for connecting existing
protected areas, (3) whether the composition of their ecosystems are national priorities for expanding
representation, and (4) their importance as habitats for range-restricted and unprotected hotspots
of biodiversity. These qualities derive from conservation principles to maintain biological diversity
under the increasing pressures of climate change and land development. Protecting intact lands (areas
of high ecological integrity) that connect protected areas and diversify the ecological representation
of conservation reserves are among the highest conservation priorities. Here, we quantified these
qualities and compared the Mountain Treasures to other similar candidates for elevated levels of
protection occurring on Forest Service lands (Figure 1). In so doing, we demonstrate a relatively
straightforward method for evaluating the national significance of local areas during regional land use
and conservation planning.
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The Mountain Treasures of North Carolina are located in the Nantahala and Pisgah National 
Forests of the Southern Appalachian Mountains (Figure 1). The Southern Appalachians contain one 
of the most biologically diverse temperate forests in the world [9]. The topography includes sheltered 
valleys at relatively low elevations up to the highest mountains of the eastern U.S. This topographic 
richness provides a very broad range of different habitat niches. In addition, a wide variety of 
geologic substrates also contributes to a range of soil types. The geological history is also very ancient, 
with continuous vegetation likely extending back to the last mass extinction 65 million years ago. The 
diverse microclimatic conditions, the relatively moderated climate over long periods, and a long 
geological history without major disturbances, such as direct glaciation or submersion under water, 
contribute to the high biological diversity of the region. Mountain Treasures range in elevation from 
604–1623 meters above sea level, with metamorphic and metasedimentary rock characterizing the 
parent material. The vegetation cover of the Mountain Treasures is diverse, but characterized by 
species of oak (Quercus spp.) and mixed deciduous trees with areas dominated by conifers (Pinus spp. 
and Tsuga canadensis), as well as Appalachian mountain balds.  

 
Figure 1. The location of Mountain Treasures (green) and all other roadless areas (grey) in the 
contiguous United States. The maps in Figures 3–7 represent the “area of emphasis” highlighted here.  

2.2. Quantifying Conservation Value 

To quantify ecological integrity, we used Theobald’s map of human modification [6]. This is a 
composite map developed from spatial data representing land cover, human population density, 
roads, structures, and other stressors to the ecosystems. Lands that maintain a high degree of 
ecological integrity or low degree of human modification have been referred to as “wildlands” [21], 
and protecting the remaining wildlands is considered by many to be among the highest of 
conservation priorities [12,13,22].  

To quantify the value of land units for maintaining or establishing connections between 
protected areas, we used a mapped connectivity index from Belote et al. (2016) [7]. The index was 
developed to identify the least human-modified corridors between existing large protected areas, 
which were defined as all wilderness areas regardless of size and all other Gap Analysis Program 
(GAP) status 1 and 2 lands ≥4046.9 hectares (10,000 acres). GAP 1 and 2 lands are classified as such 

Figure 1. The location of Mountain Treasures (green) and all other roadless areas (grey) in the
contiguous United States. The maps in Figures 3–7 represent the “area of emphasis” highlighted here.

2. Materials and Methods

2.1. Study Area Region

The Mountain Treasures of North Carolina are located in the Nantahala and Pisgah National
Forests of the Southern Appalachian Mountains (Figure 1). The Southern Appalachians contain one of
the most biologically diverse temperate forests in the world [9]. The topography includes sheltered
valleys at relatively low elevations up to the highest mountains of the eastern U.S. This topographic
richness provides a very broad range of different habitat niches. In addition, a wide variety of geologic
substrates also contributes to a range of soil types. The geological history is also very ancient, with
continuous vegetation likely extending back to the last mass extinction 65 million years ago. The
diverse microclimatic conditions, the relatively moderated climate over long periods, and a long
geological history without major disturbances, such as direct glaciation or submersion under water,
contribute to the high biological diversity of the region. Mountain Treasures range in elevation from
604–1623 meters above sea level, with metamorphic and metasedimentary rock characterizing the
parent material. The vegetation cover of the Mountain Treasures is diverse, but characterized by
species of oak (Quercus spp.) and mixed deciduous trees with areas dominated by conifers (Pinus spp.
and Tsuga canadensis), as well as Appalachian mountain balds.

2.2. Quantifying Conservation Value

To quantify ecological integrity, we used Theobald’s map of human modification [6]. This is a
composite map developed from spatial data representing land cover, human population density,
roads, structures, and other stressors to the ecosystems. Lands that maintain a high degree of
ecological integrity or low degree of human modification have been referred to as “wildlands” [21],
and protecting the remaining wildlands is considered by many to be among the highest of conservation
priorities [12,13,22].
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To quantify the value of land units for maintaining or establishing connections between protected
areas, we used a mapped connectivity index from Belote et al. (2016) [7]. The index was developed
to identify the least human-modified corridors between existing large protected areas, which were
defined as all wilderness areas regardless of size and all other Gap Analysis Program (GAP) status 1
and 2 lands ≥4046.9 hectares (10,000 acres). GAP 1 and 2 lands are classified as such because laws,
policies, or their land management plans mandate that biodiversity be a central conservation goal and
that land conversion, commercial development, and resource extraction is prohibited or limited [23].
Lands with a high connectivity index receive a higher wildland conservation value, as they may help
to maintain ecological linkages between protected areas [7].

To quantify ecosystems currently under-represented in the existing protected area system, we used
an assessment of ecological representation in highly protected lands. Ecosystem representation has
recently been calculated using a number of different methods, including those based on the proportion
of ecosystem area within different GAP status lands [8], wilderness areas [24], and roadless lands [25].
We recalculated the analyses of Aycrigg et al. (2013) using the latest protected areas database (PAD) to
map the proportion of total area of each ecosystem occurring in GAP status 1 or 2 areas (Figure 2C) [23].
The ecosystem classification we used was based on the National Vegetation Classification System
(NVCS) ecological “group” level and is mapped at 30-meter resolution throughout the contiguous
U.S. These data are made available from the GAP land cover data (http://gapanalysis.usgs.gov/
gaplandcover). Lands composed of ecosystems that are less well-represented in protected areas are
assigned a higher value than lands with ecosystems that are already highly protected.

To quantify the value of land for hosting species currently under-represented in protected areas, we
used the conservation priority index of Jenkins et al. (2015) [9] (Figure 2D). This index was developed
by overlaying maps of mammal, bird, reptile, amphibian, freshwater fish, and tree species distributions
and weighting the rarity of species (calculated based on the size of each species’ geographic
distribution) and the proportion of its distribution that is protected based on the International Union for
Conservation of Nature (IUCN) protected area categories I to VI [9]. Lands classified in categories I–VI
overlap those considered as GAP 1 and 2 (http://gapanalysis.usgs.gov/blog/iucn-definitions). Areas
rich in endemic species with limited geographic distributions that are currently not well-represented in
protected areas receive a higher value in our index than areas with few such species. Rarity-weighted
richness values, such as the index we use here, perform well at identifying conservation priorities
when compared with more complex conservation design algorithms (e.g., Zonation, [26]).

Finally, we derived an index of composite wildland conservation values, which was produced by
summing the normalized indices of each quality described above [5]. This index map shows important
priorities for adding lands to the national system of conservation reserves. Lands that currently serve
as candidates of elevated levels of protection and with higher composite values may be considered
high priorities for added conservation protections. Pairwise complementarity [27] of the four values
were mapped across the contiguous U.S. in Belote et al. (2017) [5], and the Southern Appalachian
region was found to possess high degrees of many of the value combinations.

For each quality, we compared the distribution of Mountain Treasures to all other inventoried
roadless areas (IRAs) within the entire National Forest System of the contiguous United States. To
do this, we calculated the mean value of each index for every Mountain Treasure (N = 53) and IRAs
(N = 2408). We plotted kernel density distributions (analogous to smoothed histograms) of each index
to compare Mountain Treasures and IRAs. We used this method of plotting over alternatives (e.g., box
and whisker, bar graphs) to better evaluate the distribution of data within Mountain Treasures and
IRAs. Because our data represent a census of all values within units of interest, we were not interested
in conducting inferential statistics to compare distributions. We also rank ordered each Mountain
Treasure with respect to the four indices, as well as their final composite wildland conservation value.
In addition to comparing values among Mountain Treasures, we also plotted 75th, 90th, 95th, and 99th
percentiles of each index calculated from all IRAs to quantify the relative importance of individual
Mountain Treasures compared to national IRAs.

http://gapanalysis.usgs.gov/gaplandcover
http://gapanalysis.usgs.gov/gaplandcover
http://gapanalysis.usgs.gov/blog/iucn-definitions
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Figure 2. The distribution of conservation priorities for Mountain Treasures (green) and all other
roadless areas in the lower 48 United States (grey) based on data from Belote et al. (2017). The values
for the top four indices range from 0 (low) to 1 (high) nationally. These indices were combined
into a composite Wildland Conservation Value index (bottom panel). (A) Ecological integrity;
(B) Connectivity; (C) Ecosystem representation priority; (D) Biodiversity priority index; (E) Composite
wildland conservation value.

3. Results

3.1. Ecological Integrity and Connectivity Priority

The mean ecological integrity of the Mountain Treasures was 23% lower than the mean integrity
of other US Forest Service IRAs (Table 1; Figure S1; Figures 2A and 3). Despite the lower degree of
ecological integrity, Mountain Treasures fall between existing protected areas and maintain an overall
connectivity value similar to other IRAs (Figures 2B and 4). The connectivity values of Siler Bald and
Bald Mountain are above 90% of all U.S. roadless lands in the lower 48 United States, and sixteen
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Mountain Treasures possess connectivity values greater than 75% of all designated roadless areas
(Figure S2).Land 2017, 6, 35  6 of 17 
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National Forests. 

Figure 3. Map of ecological integrity for the Southern Appalachian Mountains highlighting the
Mountain Treasures. While the Mountain Treasures have on average lower ecological integrity scores
compared to all other roadless areas, it is important to note their regional significance for sustaining
relatively intact and wild, some of the wildest places in the Southeastern U.S.

Table 1. Summary statistics for each index used to compare North Carolina’s Mountain Treasures with
other US Forest Service (USFS) candidates for additional protection. All indices are based on data
compiled by Belote et al. (2017) and range from 0 to 1, except for the composite wildland conservation
value which had a maximum possible value of 4.

Index
Mountain Treasures All Other USFS Inventoried Roadless Areas

Median Mean SD Median Mean SD 75% 90% 95%

Ecological integrity 0.67 0.67 0.05 0.84 0.83 0.26 0.90 0.95 0.97
Connectivity priority 0.89 0.88 0.05 0.88 0.86 0.09 0.92 0.95 0.96
Ecosystem
representation priority 0.85 0.82 0.08 0.82 0.79 0.12 0.87 0.90 0.92

Biodiversity priority 0.75 0.77 0.09 0.13 0.21 0.20 0.34 0.48 0.61
Wildland
conservation value 3.15 3.14 0.13 2.68 2.68 0.26 2.83 2.99 3.11
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Figure 4. Map of the connectivity priority value between protected areas for the Southern Appalachian
Mountains, highlighting the Mountain Treasures based on data from Belote et al. (2016). Many of the
Mountain Treasures lie between existing protected areas and therefore represent important priorities for
maintaining connections between existing conservation reserves including the Great Smoky Mountains
National Park and wilderness areas on the Nantahala and Pisgah National Forests.

3.2. Ecosystem Representation

The ecosystem representation priority of the Mountain Treasures was also comparable to IRAs
(Figure 2C). Panther Town #1 and #3, Dobson Knob, Linville Gorge Extension A, Sugar Knob,
Nolichucky Gorge, and Southern Nantahala Extension D are composed and dominated by ecosystems
poorly represented in protected areas (Figure 5), making these areas a higher priority than 75% of other
roadless areas in the U.S. (Figure S3).

3.3. Biodiversity Priority Index

The biodiversity priority index was on average 73% higher than other IRAs (Table 1; Figure 2D).
Santeetlah Bluffs, Snowbird, Joyce Kilmer-Slickrock Extension #1, Lower Snowbird Creek, Southern
Nantahala Extensions A1 and A2, Wesser Bald, and Unicoi Mountains #1 have a higher biodiversity
priority index than 99% of all other roadless lands in the lower 48 United States (Figure 6). Nearly
all Mountain Treasures have a higher biodiversity priority index than 95% of all other roadless areas
(Figure S4).
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3.4. Composite Wildland Conservation Value

Combined these qualities resulted in a composite wildland conservation priority of the Mountain
Treasures that was on average ~15% higher than IRAs (Table 1; Figures 2E and 7). On average, the
Mountain Treasures exceed the wildland conservation value of other roadless areas and over half of
the Mountain Treasures have a higher value than 95% of all other roadless areas (Figure S5).
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4. Discussion

The Mountain Treasures represent some of the most important lands in the U.S. to establish
a protected areas system that is intact, connected, and representative of ecological diversity and
hotspots of range-limited species. Our assessment is based on a number of widely accepted principles
from conservation science that provide guidance on how to construct a system of protected areas
to maintain biodiversity and ecological processes in the face of habitat fragmentation and climate
change [3,4,10,28–30]. A conservation reserve system that is ecologically intact, connected in a network
of protected areas, and representative of ecosystem and species diversity may provide the greatest
degree of adaptive capacity in the face of a global change [10,31]. Unprotected lands that possess
these qualities may be considered high priorities for adding to the existing system of conservation
reserves [5]. The Mountain Treasures are not currently designated as highly protected lands.

In their valuable new paper, Aycrigg et al. (2016) state their intent to “start the conversation”
about completing a national protected area system that is more representative of ecosystem and species
diversity. Our objective here is to use a recent national assessment of wildland conservation values
to assess the significance of North Carolina’s Mountain Treasures in helping to achieve a resilient
protected area system of the future. The Mountain Treasures are among the most valuable roadless
areas in the country for the qualities they currently maintain. It may be critical to consider their national
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significance in land management and conservation decisions. Without such broad-scale analyses, local
decisions and actions may fail to appreciate important national [5] or global [2] conservation priorities.

The Mountain Treasures are less intact and wild compared to all roadless areas, many of which are
in the western U.S. (Figure 2A). This is not surprising given the higher density of human population,
roads, and other disturbances experienced by ecosystems of the eastern U.S. Interestingly, at a global
scale, biologically-rich areas tend to experience more intensive human modification [17]. Thus, patterns
of biodiversity and human modification of the Southern Appalachians represent an example of this
global phenomenon [32]. It is worth noting, however, that the Mountain Treasures represent some of
the most intact and wildest places in the Southeastern U.S.

Despite the overall higher degree of human modification and lower degree of ecological integrity
of the Mountain Treasures, on average their importance for establishing and maintaining a nationwide
and regional connected network of protected areas is nearly identical to all other roadless areas in the
U.S. [7]. Many of the Mountain Treasures lie between existing protected areas and therefore represent
important priorities for maintaining connections between existing conservation reserves including the
Great Smoky Mountains National Park and wilderness areas in the Nantahala and Pisgah National
Forests (Figure 4). Creating a connected network of protected areas is among the highest recommended
adaptation strategies to maintain biodiversity under a changing climate [7,10,33,34].

The Mountain Treasures are also equally important compared to the other roadless areas with
respect to expanding the representation of ecosystem diversity in protected areas (Figure 2C). These
roadless areas may be considered as reasonable candidates for future wilderness designation [25], and
protecting roadless areas composed of ecosystems poorly represented in wilderness and other highly
protected areas should be considered high priorities for additional protections [24]. Designating lands
composed of poorly represented ecosystems will ensure that our protected areas system of the future
includes all of nature’s diversity, and can be used as part of important climate adaptation planning [35].

Compared to other roadless areas—the likely candidates for inclusion in an expanded
conservation reserve system—the Mountain Treasures are some of the most biologically rich areas
(Figure 2D) and represent important conservation priorities [9]. The richness of range-limited and
endemic species in the Appalachians compared to other roadless lands is the result of paleo-ecological
history [36], the diverse climatic and edaphic gradients [37,38], and the evolutionary history of the
species in the region, e.g., [39]. A number of species occur nowhere else on Earth or are geographically
restricted, but remain without formal conservation protection [9].

When combined, the four indices described above provide important insights into the national
conservation significance of the Mountain Treasures. These roadless lands are among the nation’s
most important if we are to construct a protected area system of the future that has the best chance
of passing our natural heritage on to future generations. The Southern Appalachian Mountains
have been identified as a critical region for historical [36,40] and projected future [41,42] climate
change-driven species migrations. Minimizing or eliminated non-climate stressors to species and
ecosystems through elevated levels of conservation protection may be regarded as a ‘no regrets’ climate
adaptation conservation strategy [43].

Our analysis is based on data representing the qualities of land important for constructing an
ecologically representative and connected system of protected areas. Our goal was to provide a simple
means of comparing local candidates for elevated levels of conservation protection to other candidates
throughout the contiguous U.S. based on the recommendations of Aycrigg et al. (2016) [4] and the
assessment of Belote et al. (2017) [5]. However, other ecosystem values or tools of conservation
planning—not considered here—would enrich our evaluation. For instance, measuring ecosystem
services [44] and recreational or other economic values [45] could provide additional insights into the
relative value of the Mountain Treasures.

Other conservation optimization or prioritization tools may also provide important insights into
the value and rank of the Mountain Treasures [27]. Because Mountain Treasures are in the federal
estate and are already publicly owned and managed, the cost of land will not need to be factored
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in, as in other conservation prioritizations [46]. However, we recognize that our evaluation is but
one resource used in a more complex approach to conservation planning [47]. Our main goal was
to provide insights into the potential national significance of the Mountain Treasures, because such
insights might be easily overlooked by regional conservation planners.

In fact, other global or continental data could also be used to provide additional insights into
conservation values of local areas, such as the Mountain Treasures. For instance, Pouzols et al.’s
(2014) [2] global evaluation of priorities for protected area expansion to meet international targets [3]
using over 24,000 terrestrial vertebrate species’ range maps reveals the Southern Appalachian
Mountains to be in the top 20% of the highest priorities on Earth. In fact, several of the Mountain
Treasures (Tellico Bald, Wesser Bald, Joyce Kilmer-Slickrock Extension #2-4, Dobson Knob, Linville
Gorge Extension A, Sugar Knob, and Harper Creek) represent the top 10% of the highest global
priorities for terrestrial protected area expansion on the planet (data available for download here:
https://avaa.tdata.fi/web/cbig/gpan).

5. Conclusions

Our analysis provides a case study for using national geospatial data that represent individual or
combined conservation values to assess the significance of local areas in regional conservation plans.
Implementing conservation protections will require work with local communities, federal agencies,
and potentially congressional review and legislation. However, we believe it is important to place
conservation evaluations into a broader spatial context than is typically considered in decision making
(e.g., [48]). The local abundance of values can sometimes conceal the national or global rarity or
significance of lands to local conservation planners.

While we believe that local land use decisions should be placed into this global or national
context, we also recognize that local evaluations of data on conservation values not reflected in
national datasets will remain a critical part of conservation planning. However, a well-known adage of
conservation is “think globally, act locally.” As global and national data become increasingly available,
local conservation planners or land managers can evaluate the broader significance of local areas.
These efforts provide important opportunities to not only think globally (or nationally), but also to
quantify the global or national significance of lands.

Supplementary Materials: The following are available online at www.mdpi.com/2073-445X/6/2/35/s1,
Figure S1: Mean value of the ecological integrity index used in Belote et al. (2017) with each Mountain Treasure
rank ordered from highest to lowest; Figure S2: Mean value of the corridor index from Belote et al. (2016) and
used in Belote et al. (2017) with each Mountain Treasure rank ordered from highest to lowest; Figure S3: Mean
value of the ecosystem representation priority index used in Belote et al. (2017) with each Mountain Treasure rank
ordered from highest to lowest; Figure S4. Mean value of the biodiversity priority index used in Belote et al. (2017)
with each Mountain Treasure rank ordered from highest to lowest; Figure S5: The mean composite Wildland
Conservation Value for all Mountain Treasures rank ordered from highest to lowest.
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Appendix A

Table A1. List of North Carolina’s Mountain Treasures, area, mean elevation (meters above sea level), and mean indices (± standard deviation) based on the national
data of Belote et al. (2017).

Mountain Treasure Name Hectares Elevation (m) Ecological
Integrity

Biodiversity
Priority Index

Connectivity
Index

Ecosystem
Representation Index

Composite Wildland
Conservation Value

Alarka Laurel 1006 1273 0.73 ± 0.05 0.74 ± 0.03 0.93 ± 0.01 0.83 ± 0.14 3.2 ± 0.14
Ash Cove 2382 940 0.57 ± 0.22 0.62 ± 0.05 0.85 ± 0.04 0.86 ± 0.04 2.88 ± 0.3

Bald Mountain 4696 1010 0.68 ± 0.05 0.66 ± 0.01 0.95 ± 0.02 0.86 ± 0.06 3.16 ± 0.06
Big Ivy #1 4297 1253 0.7 ± 0.05 0.75 ± 0.02 0.87 ± 0.03 0.78 ± 0.16 3.06 ± 0.17

Black Mountains 7248 1386 0.66 ± 0.03 0.79 ± 0.02 0.88 ± 0.04 0.73 ± 0.18 3.06 ± 0.17
Bluff Mountain 2373 837 0.64 ± 0.11 0.64 ± 0.02 0.87 ± 0.05 0.87 ± 0.08 3.02 ± 0.17

Boteler Peak 4320 1023 0.65 ± 0.13 0.72 ± 0.1 0.89 ± 0.06 0.85 ± 0.09 3.11 ± 0.2
Cedar Rock Mountain 3513 934 0.69 ± 0.04 0.73 ± 0.01 0.9 ± 0.04 0.86 ± 0.1 3.14 ± 0.2

Cheoah Bald 3826 1057 0.56 ± 0.23 0.76 ± 0.07 0.83 ± 0.05 0.84 ± 0.11 2.99 ± 0.28
Daniel Ridge 4782 1195 0.68 ± 0.04 0.73 ± 0.01 0.93 ± 0.02 0.81 ± 0.14 3.15 ± 0.18
Dobson Knob 4771 776 0.67 ± 0.06 0.68 ± 0.01 0.81 ± 0.06 0.89 ± 0.08 3.05 ± 0.11

Fishhawk Mountain 2294 1050 0.68 ± 0.03 0.7 ± 0.01 0.76 ± 0.03 0.85 ± 0.1 2.95 ± 0.19
Harper Creek 3008 710 0.68 ± 0.02 0.69 ± 0.06 0.89 ± 0.05 0.87 ± 0.09 3.14 ± 0.13

Highlands of Roan #1 1643 1551 0.67 ± 0.04 0.83 ± 0.01 0.93 ± 0.02 0.6 ± 0.19 3.04 ± 0.2
Highlands of Roan #2 2145 1482 0.65 ± 0.05 0.83 ± 0.02 0.86 ± 0.03 0.62 ± 0.18 2.97 ± 0.18

Jarrett Creek 3633 964 0.72 ± 0.03 0.75 ± 0.02 0.94 ± 0.03 0.85 ± 0.1 3.23 ± 0.17
Joyce Kilmer—Slickrock Extension #1 1444 1223 0.66 ± 0.04 0.98 ± 0.03 0.89 ± 0.04 0.79 ± 0.16 3.24 ± 0.24
Joyce Kilmer—Slickrock Extension #2 936 927 0.69 ± 0.02 0.84 ± 0 0.79 ± 0.03 0.85 ± 0.12 3.17 ± 0.06
Joyce Kilmer—Slickrock Extension #3 489 604 0.64 ± 0.06 0.84 ± 0 0.83 ± 0.04 0.88 ± 0.05 3.19 ± 0.09
Joyce Kilmer—Slickrock Extension #4 132 997 0.71 ± 0.01 0.84 ± 0 0.8 ± 0 0.86 ± 0.06 3.18 ± 0.02

Laurel Mountain 5411 1053 0.67 ± 0.1 0.74 ± 0.01 0.81 ± 0.04 0.85 ± 0.1 3.06 ± 0.18
Linville Gorge Extension A 1151 653 0.71 ± 0.03 0.68 ± 0 0.76 ± 0.02 0.87 ± 0.11 3.04 ± 0.03
Linville Gorge Extension B 251 654 0.68 ± 0.03 0.68 ± 0 0.89 ± 0 0.87 ± 0.09 3.01 ± 0.28

Lost Cove 2392 824 0.67 ± 0.04 0.76 ± 0.04 0.89 ± 0.05 0.86 ± 0.09 3.16 ± 0.16
Lower Snowbird Creek 1097 868 0.73 ± 0.02 0.9 ± 0.07 0.91 ± 0.02 0.87 ± 0.04 3.41 ± 0.08

Mackey Mountain 6110 790 0.68 ± 0.04 0.69 ± 0.01 0.84 ± 0.04 0.86 ± 0.05 3.04 ± 0.14
Middle Prong Extension 2708 1330 0.67 ± 0.02 0.78 ± 0.01 0.85 ± 0.08 0.75 ± 0.17 2.99 ± 0.13

Nolichucky Gorge 2285 893 0.66 ± 0.03 0.79 ± 0.01 0.92 ± 0.05 0.86 ± 0.11 3.26 ± 0.06
Overflow 2432 950 0.65 ± 0.04 0.62 ± 0 0.92 ± 0.04 0.87 ± 0.11 3.04 ± 0.21

Panthertown #1 1890 1207 0.68 ± 0.05 0.7 ± 0.01 0.93 ± 0.03 0.85 ± 0.14 3.19 ± 0.07
Panthertown #2 1529 1117 0.66 ± 0.02 0.7 ± 0.01 0.94 ± 0.03 0.86 ± 0.07 3.16 ± 0.11
Panthertown #3 127 1268 0.66 ± 0.03 0.67 ± 0.02 0.93 ± 0.04 0.86 ± 0.1 3.17 ± 0.05
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Table A1. Cont.

Mountain Treasure Name Hectares Elevation (m) Ecological
Integrity

Biodiversity
Priority Index

Connectivity
Index

Ecosystem
Representation Index

Composite Wildland
Conservation Value

Piercy Mountain Range 3686 1046 0.66 ± 0.11 0.73 ± 0.09 0.82 ± 0.04 0.86 ± 0.05 3.07 ± 0.21
Pigeon River Gorge 2473 868 0.5 ± 0.21 0.78 ± 0.01 0.88 ± 0.06 0.85 ± 0.11 2.97 ± 0.4

Santeetlah Bluffs 1800 1327 0.63 ± 0.03 1 ± 0 0.9 ± 0.02 0.73 ± 0.18 3.19 ± 0.19
Shining Rock Extension 1968 1623 0.64 ± 0.05 0.78 ± 0.02 0.89 ± 0.03 0.6 ± 0.19 2.88 ± 0.17

Siler Bald 2542 1231 0.68 ± 0.07 0.83 ± 0.08 0.96 ± 0.01 0.83 ± 0.11 3.28 ± 0.17
Slide Hollow NC 80 933 0.69 ± 0.01 0.8 ± 0.02 0.77 ± 0 0.86 ± 0.11 3.17 ± 0.03

Snowbird 3630 1214 0.7 ± 0.04 1 ± 0.01 0.93 ± 0.02 0.83 ± 0.12 3.47 ± 0.13
South Mills River 6929 937 0.7 ± 0.05 0.74 ± 0.01 0.88 ± 0.04 0.86 ± 0.05 3.18 ± 0.08

Southern Nantahala Extension A1 1014 1187 0.7 ± 0.03 0.88 ± 0.01 0.93 ± 0.05 0.87 ± 0.05 3.38 ± 0.09
Southern Nantahala Extension A2 703 1244 0.74 ± 0.02 0.88 ± 0 0.84 ± 0.04 0.86 ± 0.05 3.29 ± 0.09
Southern Nantahala Extension B 3174 1140 0.58 ± 0.23 0.76 ± 0.15 0.85 ± 0.04 0.83 ± 0.13 3.02 ± 0.25
Southern Nantahala Extension D 634 978 0.63 ± 0.05 0.81 ± 0.1 0.93 ± 0.02 0.86 ± 0.04 3.22 ± 0.16
Southern Nantahala Extension E 468 847 0.69 ± 0.01 0.64 ± 0.01 0.94 ± 0.03 0.87 ± 0.03 3.15 ± 0.04

Sugar Knob 2501 786 0.59 ± 0.11 0.73 ± 0.04 0.9 ± 0.06 0.87 ± 0.08 3.09 ± 0.14
Tellico Bald 5068 1133 0.75 ± 0.03 0.81 ± 0.09 0.92 ± 0.06 0.83 ± 0.12 3.29 ± 0.15

Terrapin Mountain 2691 957 0.65 ± 0.08 0.66 ± 0.01 0.9 ± 0.05 0.86 ± 0.13 3.05 ± 0.21
Tusquitee Bald 11,810 1031 0.73 ± 0.03 0.76 ± 0.1 0.92 ± 0.03 0.84 ± 0.1 3.26 ± 0.13

Unicoi Mountains #1 3615 838 0.78 ± 0.02 0.85 ± 0.06 0.94 ± 0.02 0.87 ± 0.05 3.44 ± 0.1
Upper Wilson Creek 3771 817 0.66 ± 0.09 0.73 ± 0.05 0.89 ± 0.05 0.86 ± 0.1 3.11 ± 0.17

Wesser Bald 2693 982 0.69 ± 0.1 0.87 ± 0.15 0.93 ± 0.03 0.86 ± 0.07 3.32 ± 0.17
Woods Mountain 5131 800 0.67 ± 0.04 0.69 ± 0 0.81 ± 0.04 0.87 ± 0.05 3.03 ± 0.1
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