TO: Jennifer Ruyle, Plan Revision Team Leader, Coronado National Forest
FROM: C. David Bertelsen, Coronado Planning Partnership, Cienega Watershed Partnership
DATE: 29 April 2010
Re: Comments on Working Draft of the Revised Coronado National Forest Land and Resource Management Plan

Given direction from the White House, the Council on Environmental Quality, and the Secretary of Agriculture it is reasonable to presume that the forest management plan and associated action plans should focus on managing human use and interaction in ways that retain and improve ecological function and resiliency so there is no loss of quality of life across generations. The Working Draft of the Revised Coronado National Forest Land and Resource Management Plan (draft LRMP), unfortunately, falls far short of this expectation. Desired future conditions, however well-written, have little value without a comprehensive assessment of current conditions, detailed actions within parameters set by sufficient standards and guidelines, thorough consideration of impediments to achieving desired conditions, and the resources necessary to fund proposed management actions.

Climate Change

Although I could make numerous detailed comments about desired future conditions, standards and guidelines, etc., my focus here will be on what I consider a major flaw in the draft LRMP. My primary concern is that climate change is not addressed. Indeed, the Forest Service’s highly commendable “Strategic Framework for Responding to Climate Change” (2008) is not even mentioned. The Forest Service at the national level certainly recognizes that climate change is a current reality, not merely a “potential,” that immediate action is essential, and that concrete actions can be taken to mitigate the effects of climate change. “Climate variability” is not synonymous with climate change, and the repeated use of the term suggests a denial of the reality of the concept, particularly when “potential changes in climate” is the only reference to climate change. The desired conditions assume little change will occur, that a “pristine forest” ten or twenty years from now will be the same as one a hundred years ago. In the “Wildlife, Fish and Rare Plants” section, for example, the draft LRMP states: “Native species that were present during the first decade of the twentieth-century continue to exist, and none have been extirpated.” This concept, termed “stationarity,” is no longer tenable in light of continuing climate change (Craig, 2010). A plan that looks backwards is of little value to managing for, and in, the future. 
Change is always the rule, of course, and it is well known that climate is variable. But a salient difference of climate change today is that it is occurring quite rapidly (See Karl, et al., 2009; Parmesan and Yohe, 2003; and Parmesan, 2006). Bosworth, et al. (2008) indicated that “In fact, climate change will likely be too rapid for today’s forests to maintain their current structure, functions, and composition, given the landscape impediments that people have created.” The need to address climate change in Forest planning and activities is immediate and of paramount importance. Climate change impacts are cumulative, and the “point of no return” varies with ecosystems (See CCSP, 2009). Careful planning; extensive monitoring; a real commitment to, and a new perspective of,  ecosystem health; and an innovative approach to obtaining the resources necessary to reach desired goals are essential. There is a great deal that can and should be done by Coronado National Forest (CNF), and the Forest should not abdicate or shirk their responsibility. The letter from Dreher, et al. to Secretary Vilsack recommends a number of principles for climate change adaptation for use in forest planning. Craig’s 2010 paper, although focused on law, is an excellent discussion of the new perspective essential to addressing climate change adequately.

The Forest Service’s Strategic Framework (USDA, 2008) states, “To successfully manage forests and grasslands in a changing environment, the Forest Service needs to translate relevant science into land management applications, using improved, coordinated, and enhanced monitoring systems, predictive models, decision support tools, and databases. These tools will aid resource managers by monitoring trends and predicting future changes.” The Framework further states, “The Forest Service will need to build consideration of climate change into virtually all aspects of agency operations including consideration of life cycle analysis of activities” (Also see Chapter 3 in CCSP, 2008). In my opinion, the draft LRMP is so flawed that a complete revision is essential if the plan is to have any value in managing for sustainable use, let alone increasing the resiliency of natural ecosystems. 
Special Management Areas

Given the uncertainly of the exact nature of climate change impacts in the Southwest, the serious lack of current knowledge about biological communities in the Forest (particularly with regards to plants), and the rich diversity of flora and fauna in CNF, it behooves the Forest, to use the words of the current Forest Plan, “to protect biological uniqueness through modified management practices” in Zoological-Botanical Areas (ZBAs) as well as “to provide opportunities for study of natural ecological processes in undisturbed areas” in Research Natural Areas (RNAs). It is highly disappointing that none of the Zoological-Botanical or Research Natural Areas proposed in by the Coronado Planning Partnership (CPP) was included in the draft LRMP. Of the five special management areas that were proposed in the draft LRMP, two are extensions of existing RNAs and three were originally “recommended for designation” in the 1986 Forest Plan. The CNF’s lack of real commitment to such areas is demonstrated by its failure to act on 25-year-old recommendations and to propose a significant number of new special management areas. This lack of commitment is also shown by two past reductions in the size of the Santa Catalina RNA, the first such designation  in the United States, from 4,464 acres to 890 acres to permit otherwise unauthorized or conflicting uses (according to the draft LRMP). Unfortunately CNF has a history of dealing with serious problems either by ignoring them or “writing-off” large areas of the Forest such as Redington Pass. Special management areas are not “showcases,” they are tools. Designation of such areas is highly consistent with the Forest Service’s climate change framework: special management areas can both encourage and direct research efforts, focus efforts to facilitate adaptation, provide opportunities for public education, and enable CNF to expand existing partnerships and to develop new ones.
Xeroriparian Communities

One habitat that is completely ignored in the draft LRMP is xeroriparian communities which are usually associated with intermittent streams. These areas are biologically rich, provide a corridor for wildlife movement, provide refugia for rare flora and fauna, and are likely the future of existing riparian systems such as Sabino Canyon given climate change. (See Weiss and Overpeck, 2005.) For example, my study area, the Finger Rock Canyon drainage, includes only 0.6% of the area of the Santa Catalina Mountain portion of CNF but includes 42% of the flora of the entire range (see Verrier, 2008). With climate change the significance of ephemeral or intermittent streams, springs, seeps, and cienegas in the protection of native biological diversity will increase exponentially. Presently the greatest threats to these areas, in addition to climate change, are resource degradation from poorly monitored uses such as recreation, primarily OHV abuse, and grazing, both directly and as the result of “improvements” for livestock. Levick, et al. (2008) provide an outstanding discussion of current knowledge of the ecological and hydrological importance of ephemeral and intermittent streams. 

Non-native species

As climate changes, invasive, non-native species will demand increasing attention if CNF is committed to addressing effectively the threat of such species to the integrity of the ecosystem and native biological diversity. In the “Range Management” section, the draft LRMP states: “The use and perpetuation of native species should be emphasized. However, when restoring or rehabilitating disturbed or degraded rangelands, non-intrusive, non-invasive, non-native plant species may be appropriate where native species: (a) are not available; (b) are not economically feasible; (c) cannot achieve ecological objectives as well as nonnative species; and/or (d) cannot compete with already established non-native species.” There is no dearth of scientific information demonstrating that no one can determine with any certainty whether a non-native species will be “non-intrusive, non-invasive” in the future, and it is disingenuous at best to so suggest. I cannot understand how “ecological objectives” can be divorced from sustainable natural ecosystems unless an extremely narrow focus on such things as preventing short-term erosion is used. (A focus on short-term conservation of soils ignores the fact that erosion is a natural process.) I do not know what “compete with already established non-native species” means, and I seriously doubt anyone could determine that with any certainty anyway. The Santa Rita Experimental Range, for example, is dominated by the non-native Eragrostis lehmanniana, Lehmann’s lovegrass, but this is far from a monoculture: most native grass species present 100 years ago are still present (personal communication, Mitchel McClaran, January 9, 2008). Certainly buffelgrass can form near monocultures following repeated fire, but to use the dominance of an established non-native species to introduce more non-native species is ecologically irresponsible in the extreme and is analogous to throwing gasoline on an unwanted fire. I was also disturbed by the repeated use of the phase “the potential to establish and grow” in reference to selection of plants for various uses. This, especially when coupled with the above statement in the “Range Management” section, seems to be a thinly veiled attempt to open the door wide to the use of non-native species, most of which certainly have the “potential to establish and grow” and, indeed, may do so more readily than native species. If the Forest Service cannot obtain or afford native species, it should do nothing—relying on the existing seed bank and natural dispersal mechanisms is far less of a gamble than taking a chance on non-native species. Ecosystems have a remarkable ability to heal themselves given time and no interference from well-meaning humans who are largely ignorant of the intricacies of ecological processes. If the Forest Service is truly concerned about protecting ecosystem health, the use of only native species should be a Standard throughout the plan. Unfortunately, there are a paucity of Standards throughout the draft LRMP, and I could find none directly concerned with rare plants, invasive species, or even range management.
It is abundantly clear in the scientific literature on invasives that no one can predict with any certainty whether or when a non-native species will become a problem in natural communities (Arizona Invasive Species Council, 2008; Wildland Invasive Plant Working Group, 2005). The argument is often made that non-native annuals are appropriate in some situations (such as following wildfire) to prevent erosion, the reasoning being that these annuals will not persist or spread because of our climate. This argument ignores or belies the reality of climate change. The annual grass, Enneapogon cenchroides, soft feather pappusgrass, was first collected (in Arizona) in Molino Basin in 1978. Some botanists believe this species was introduced in a seed mix used following a fire in the Santa Catalina Mountains. The species reached Finger Rock Canyon in 1990 and the Santa Rita Experimental Range and Organ Pipe Cactus National Monument by 2006. Usually an annual, it often begins blooming at under 6 in (15.2 cm) high and produces multiple stems often over 3 ft (0.9 m) in height, each with as many as 5 flowering spikes. It remained scattered and uncommon in Finger Rock Canyon, primarily in desertscrub, until 2006 when it suddenly became the dominant summer annual grass in scrub grassland; the grass invaded oak woodland in 2007 and has also been found in oak-pine woodland. (E. cenchroides is abundant in Sabino and Bear Canyons in the Santa Catalinas.) Several plants in Finger Rock Canyon over-wintered in 2008 and were flowering in March after freezing temperatures and snowfall in January and February. This is a very hardy “annual” indeed. 
Several non-native grasses have been observed at increasingly higher elevations in Finger Rock Canyon and on Mt. Lemmon, particularly in the last ten years as noted in my previous comments. It seems likely that warmer winter temperatures were instrumental in the establishment of these invasive grasses at higher elevations. It is highly likely that climate change will also significantly increase the invasive potential of some non-native species currently planted as ornamentals. Rhus lancea (African sumac) and Lantana camara (Lantana), for example, are beginning to invade wild areas; R. lancea has already invaded significant portions of the Catalina foothills and has entered the Forest. I certainly do not believe any agency can eliminate all non-native invasive species on public lands, but agencies can preserve and protect what have been called “defensible areas.” Of course they can also refrain from introducing more potentially problematic non-naives, constantly monitor the distribution of non-natives on or near public lands, and address potential problems before they become serious ones.
Recreation
Although I do not want to get into extensive comments on recreation on the Forest, the draft LRMP fails to recognize that all human uses have impacts on natural systems and that in many cases these impacts may be both cumulative and extremely negative. Humans may be part of the natural environment, but I do not believe any natural ecosystem developed in close proximity to tens of thousands of humans (although ecosystems have been significantly modified by humans, even in the far distant past). The Forest sets a “carrying capacity” for livestock in recognition of the need to ensure sustainable use, and this concept should be applied to all human uses in all areas of CNF. The “Land of Many Uses” should not continue to be what many perceive as the “Land of Many Abuses.” A small but commendable step is taken in the draft LRMP in proposing limits on human uses, including group size. Standards and specific guidelines should be developed in each case to ensure protection of, and to increase resiliency in, natural systems. It also must be recognized that even minor disturbances or destruction can have highly significant cumulative effects. Given limited resources, education and law enforcement are essential to proper management.
Names of Plants and Plant Communities
The CNF Ecological Sustainability Report  does not use a standard source for the scientific names of plants. It is my understanding that the USDA’s Plant Database (2007) is the official standard for the Departments of Agriculture and Interior (although I prefer the International Plant Names Index, 2008). Some of the “common names” used in the draft LRMP are far from common, and in some instances more than one common name is used to refer to a single species. Although USDA’s Plants Database includes common names, those used by Kearney and Peebles (1960), Lehr (1978) and Lehr and Pinkava (1980, 1982) are specific to Arizona and less contrived than many of those in the USDA Plants Database. The terms used for vegetative communities in the draft LRMP are not completely consistent with those used in the Ecological Sustainability Report; a more standardized approach would be helpful. Given the likelihood that Mexican species will move northward with climate change, Brown (1994) would be a particularly useful source.
Previous Comments

At one point in the planning process you acknowledged receipt of my previous comments in “A Consideration of Rare Flora of the Coronado National Forest: Species of Concern and Species of Interest,” but the meeting with Larry Jones that you proposed never materialized. In the absence of any specific response to these comments, I have no idea whether they were reviewed, let alone considered, by CNF. Therefore, I have attached them as amended and incorporate them in these current comments. Included in minor changes, are modifications to Tables 2-4.
I would specifically like to have a response to the following questions:
1. Will CNF develop (a) standards, guidelines, and a monitoring program adequate to assessing climate change and (b) appropriate management activities consistent with the USFS’s Strategic Framework?

2. Does CNF plan to develop a systematic, comprehensive monitoring program that assesses and addresses all impacts, including cumulative impacts, to ecosystem health? 
3. What should “improved, coordinated, and enhanced monitoring systems,”  (in the words of the Strategic Framework) include? 
4. Is CNF committed to an adaptive management response to monitoring that strives to restore or enhance effective ecological function whenever vulnerability or decline is identified? 
5. Is CNF sufficiently committed to ecosystem protection  to permit recreational activities and consumptive uses only if adequate scientific data is available and the data shows no harm to the ecosystem will occur?
6. What steps will CNF take to learn more about the distribution and natural history of rare species in order to manage for them more effectively?
7. Will lack of knowledge about rare species be used as an excuse not to learn more about them or to consider them in management decisions?
8. How much information is needed before rare species will be considered when undertaking management actions? Specifically, what does “credible assessment” mean?  
9. Will the weighting system described in Jones (2007) be used for purposes of planning and management actions regarding threatened and endangered species, species of concern and species of interest? 
10.  If the Jones weighting system is used, will species given a weight of “2” under this system receive any consideration in Forest planning and management? If so, can you be more specific? 
11.  If the Jones weighting system is not adopted, what criteria will be developed and used in planning for, and management of, threatened and endangered, species of concern, and species of interest?
12. What is CNF’s response to my specific recommendations (as amended) for status modifications; additional species to add to, or delete from, the Species of Interest and Species of Concern lists; and recommended nomenclature changes?

13.  Why were none of the Zoological-Botanical Areas or Research Natural Areas  proposed by the Coronado Planning Partnership included in the draft LRMP? 
14.  Will additional Zoological-Botanical Areas or Research Natural Areas be proposed in the next draft LRMP version?
15.  Will standards, guidelines, and management approaches be developed to protect all vegetative communities? 
16.  Will CNF consider the importance of xeroriparian communities?
17.  Will CNF develop addition standards and guidelines to protect springs, seeps, and cienegas and the native flora and fauna associated with them?
18.  What criteria will CNF use to determine that livestock present “no significant deleterious effects to wetland form or function?” 
19.  What criteria will CNF use to determine whether human uses (e.g., livestock, recreation, mining) “compromise healthy populations of native species” or “modify habitat components?”
20.  What systematic steps does CNF plan to take to monitor present and potential non-native plant “invasions” in the Forest? 
21.  Will criteria be established for determining what eradication measures are appropriate, and when and where to use them, in managing invasive species? 
22.  Will CNF eschew the use of non-native species unless it can be demonstrated conclusively that such species will not become a future threat to ecosystem health?
23.  Will CNF assess what steps can be taken to prevent the introduction of non-native species?

24.  Has CNF considered using a standard source for the names and descriptions of biological or vegetative communities? 

25.  Has CNF considered using a standard source for the scientific names of plants?

26.  Is there any reason why the scientific name of a species is not included, at least with the first mention of each species?
27.  Has CNF considered using standard sources for the common names of plants? 

28.  Has CNF considered assessing performance bonds from those engaged in extractive uses to fund necessary monitoring?

29.  Has CNF considered ways to mitigate the substantial ecosystem damage resulting from illegal immigration, drug smuggling, interdiction efforts, and physical barriers on the border with Mexico?
30.  Why are immigrant, smuggling, and interdiction concerns not addressed in the draft LRMP?
31.  Why is the Range Management guideline, “Livestock grazing activity should maintain or promote ground cover that will provide for infiltration, permeability, soil moisture storage, and soil stability appropriate for the ecological site” not a Standard?
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A CONSIDERATION OF RARE FLORA OF THE CORONADO NATIONAL FOREST: SPECIES OF CONCERN AND SPECIES OF INTEREST
C. DAVID BERTELSEN, member, Coronado Planning Partnership

December 31, 2008 (Modified April 18, 2010)
PURPOSE
The primary purpose of this paper is to review plant species on Species of Concern (SOC), Species of Interest (SOI), and Invasive Species (IS) lists, Appendices E-F, and I in the Coronado National Forest Ecological Sustainability Report dated November 2008 (hereafter referred to as the ES Report). This review also considered a  document by L. Jones, “Draft List of Species of Interest, Species of Concern, and Threatened and Endangered Species” dated February 9, 2007 and a document entitled, “USDA Forest Service Southwestern Region Sensitive Plants (Version of 09/21/07)” which includes the rational for  inclusion on the list. Numerous Arizona Game and Fish Department’s Heritage Data Management System abstracts were also reviewed (see AGFD, 2008).
INTRODUCTION
As a result of location, the native plant species of the Coronado National Forest have affinities with Madrean, Cordilleran, Sonoran, Californian, and Inter-mountain floristic provinces (McLaughlin, 1995; also see Ffolliott and Davis, 2008). This unique assemblage of plants—and animals—makes for one of the diverse National Forests in the United States. Although many consider the plants and animals of the Coronado to be relatively “safe” from threats to their continued existence, serious threats do exist, and these must be addressed by the Coronado if this native diversity is to be protected for future generations. 
The greatest threats are human uses (increasing recreational use; off-highway travel, particularly by all-terrain vehicles; livestock grazing; etc.) and climate change. Human uses are usually regarded as something that can be addressed through monitoring and regulation, but climate change is too often viewed as something beyond the capacity of governmental agencies to address. That view is, simply, not accurate. Although it seems likely that significant climate change cannot be stopped, it’s effects can be monitored and mitigation and restoration measures can be taken. To do so, the Coronado National Forest must, first and foremost, be committed to the preservation of native biodiversity, and that requires continued research and on-going, in-depth monitoring.
Global climate change presents a significant threat to the current ecosystems of the southwest (see Weltzin and McPherson, 1995). Weiss and Overpeck (2005) noted that the boundary and plant distribution in the Sonoran desert is strongly influenced by freezing temperatures and suggested that increased warming in the region may result in the expansion of the Sonoran Desert “northward, eastward, and upward in elevation, as well as changes to distributions of plant species.” The same future is likely for the Chihuahua Desert. One indication of climate change in the Southwest is that with increasing average temperatures, especially in summer, both the diversity and composition of flowering plant taxa are changing, particularly at higher elevations (Breshears, et al., 2008; Crimmins, et al., 2008; Kelly and Goulden, 2008). S SEQ CHAPTER \h \r 1ince 1993, as much as 15% of the vascular plant taxa in the Finger Rock Canyon drainage, Santa Catalina Mountains, have moved several hundred to over 1000 feet higher in elevation or have contracted their ranges upward (Crimmins, et al., 2009). Rare and endemic species; species relatively “immobile” due to limited pollinators, seed dispersal, or reproduction; and species at higher elevations are particularly vulnerable to climate change (Morse et al., 1995). Wetlands and high-elevation communities such as spruce forest face particularly serious threats in the Coronado.
Betancourt (2007) suggested that “the abrupt warming beginning in the 1980’s” may be responsible for the “exponential spread of buffelgrass (Pennisetum ciliare) in the Sonoran Desert, which will continue to spread northward and upward with progressive warming.” Several non-native grasses have been observed at increasingly higher elevations in Finger Rock Canyon, particularly in the last ten years (Bertelsen, 2008). Pennisetum ciliare is well established as high as 4500 ft elevation and has been collected at 5200 ft  Pennisetum setaceum is very common in the canyon bottom nearly 2.5 miles from the trailhead and since 2002 has moved up on steep slopes and rocky ridges; it has been collected at 5750 ft (1753 m) elevation. Eragrostis lehmanniana has been collected at 7255 ft elevation, and Eragrostis cilianensis, at 7250 ft. Melinis repens is established as high as 6200 ft., and one Enneapogon cenchroides plant at 5900 ft was eradicated. On Mount Lemmon in 2006, I collected Bromus rubens at 8000 ft elevation and Schismus barbatus at 7850 ft. It seems likely that warmer winter temperatures are a likely factor in the establishment of these invasive grasses at higher elevations.
MAJOR CONCERNS
These changes tell us not only that specific species are threatened, but that entire ecosystems are at risk. T & E species must be considered in Forest planning pursuant to the Endangered Species Act. But what is the purpose of the  SOC, SOI, and IS lists? Are these species going to influence Forest planning and actions? Lists of rare or invasive plants are of little value if they are not going to be used in planning and management activities. Moreover, native biodiversity is not protected if only the rarest of plants are considered. It is very disconcerting to read in the Forest Service Handbook (see Appendix 1: 43.22d): “In general, only those species about which enough information is known to complete a credible assessment should be carried forward for additional evaluation.” A similar statement is found in the ES Report (p. 23) in an explanation of why only 306 of 459 species on the T&E, SOC, and SOI lists will be carried forward: “The remaining 153 species will not be further analyzed at this point because their distribution and natural history are too poorly understood to allow us to effectively manage for them, or because of other reasons described in the criteria for screening species in the planning rule directives (FSH 1909.12).” Such a policy makes it very easy simply to ignore rare, and especially extremely rare, plants—“We don’t know anything about Anoda reticulate or Streptanthus lemmonii, so we can ignore them.” Furthermore, such a position eliminates any need or incentive for continued monitoring or further research. Certainly there is little chance of additional funding if the need for research on rare species is not recognized and given a high priority. If the Coronado is truly interested in protecting native  biodiversity, and preventing species from being added to T & E lists, it should take a proactive role in species and ecosystem preservation.
Of greater concern is a suggested weighting factor for planning purposes in the Jones (2007) document:
Possible weighting Factor (if used) for Forest Planning. 1 = Species is weighted as a one, because it should not strongly influence Forest Planning, such as largely peripheral or widespread species. 2 = default value, given to all taxa not justified as 1 or 3.  3 = Species weighted for more influence on Forest Planning, such as rare endemics and certain endangered species.
Given budgetary and current knowledge limitations, it is understandable that some sort of weighting system would be developed, but current resources should not define or limit the Forest Service’s future vision or commitment to native biological diversity. It is difficult to escape the conclusion (given other reasonable alternatives) that the weighting system and the decision as to what species are “carried forward” is a thinly veiled attempt to write off native biodiversity and the effort to protect it. Of 226 plant species and infraspecific taxa on the Jones list, only 129 taxa (57.1%) are “carried forward” for further consideration In the ES Report. Moreover, of those. only eight (6.2%) are given a weight of 3 (Table 1). 
Table 1. Species weighed for “more influence on Forest Planning”
	Scientific Name
	List
	EMAs
	Wt

	Coryphantha scheeri var. robustispina
	TE
	5,6
	3

	Erigeron heliographis
	SOC
	8
	3

	Erigeron kuschei
	SOC
	2
	3

	Hymenoxys ambigens var. ambigens
	SOC
	8
	3

	Lilaeopsis schaffneriana var. recurva
	TE
	6
	3

	Limosella pubiflora
	SOI
	1,2
	3

	Perityle cochisensis
	SOC
	2
	3

	Spiranthes delitescens
	TE
	6
	3


Therefore,  67 (90.5%) of the 74 species on the 2007 Sensitive Plant list would be eliminated from significant influence on Forest Service planning. This certainly does not indicate much commitment to protecting, maintaining, or restoring native biodiversity. Indeed, such a weighting system eliminates the need for or value of listing SOC or SOI. All Species of Concern, both flora and fauna, should be weighted as “3” if the weighting system is used.
RECOMMENDED STATUS MODIFICATIONS
Based on the criteria contained in Forest Service Handbook 1919.12, Land Management Planning Handbook, Chapter 40, Science and Sustainability (Appendix I), it is recommended that the species listed in Table 2 be carried forward and be included on the SOC list. If the Coronado is really committed to native diversity, it should “err” on the side of protection. All of these species have a very limited distribution in the Forest. Status indicated is from NatureServe (http://www.natureserve.org/explorer/ ). This status, it should be noted, is a “best guess” assessment in most cases, not an “absolute” value.
Table 2. Taxa that should be moved to,  or included in, Species of Concern list.

	Scientific Name
	Current

List
	Reason

	Agave schottii var. treleasei
	SOI
	G5T1Q status Taxon not questionable per Hodgson (1999)

	Brickellia parvula
	SOI
	G3 status  Why not carried forward?

	Buchnera arizonica
	SOC
	G3? status  Why not carried forward?

	Castilleja nervata
	SOI
	G3Q. Per 2007 Sensitive Species list, “This plant grows in only a few sites in bunch grass meadows that need fire for long-term maintenance.  These meadows also need careful grazing management.”

	Cheilanthes yavapensis
	SOC
	G3? status Why not carried forward?

	Cynanchum wigginsii  
	SOI
	G3G4. Rare. Per 2007 Sensitive Species list, “This plant is known from only 11 sites in the U.S. It occurs on open slopes in open oak woodland where it grows underneath shrubs and twining on grasses and shrubs.  It is likely sensitive to habitat alterations from fire or grazing.:

	Lupinus lemmonii
	
	G1G2Q status Not included on any list in ES Report but on 2007 Sensitive Species list.

	Muhlenbergia elongata
	SOI
	G3-G5 status (supposedly =M. xerophylla)

	Muhlenbergia palmeri
	SOI
	Status not ranked. Range is very limited in AZ, populations are quite small.


ADDITIONAL SPECIES TO CONSIDER AS SPECIES OF CONCERN AND SPECIES OF INTEREST
Based on the criteria included in the Forest Service Handbook (Appendix I), I recommend the species indicated in Table 3 be added to the SOC, SOI, and IS  lists for the reasons indicated. Twenty-one are rare to very rare taxa in the Coronado; five are invasive, non-native species; and two would be useful indicator species in grassland habitats. Status designations are from NatureServe unless otherwise indicated.
Table 3. Species to add to the lists  indicated:
	Scientific Name
	List
	Reason

	Anoda reticulata
	SOC
	GNR. Holotype collected by Lemmon & Pringle in the Santa Catalinas in 1881. Pringle made two more collections from same locality that year. Kearney and Goodding collected  2 specimens in Sycamore Canyon in, respectively 1939 & 1940 (Fryxell, 1987). I collected it in Finger Rock Canyon in 2007. Certainly one of the rarest plants in AZ and the US. Meets requirements under 1909.12:43.23c, 5c,d. 

	Asclepias quinquedentata
	SOI
	G4. Extremely rare. Meets requirements under 1909.12: 43.23c, 5c,d

	Bidens lemmonii
	SOI
	G4. Rare in ponderosa pine forest, a relatively rare vegetative community in CNF that is at high risk per ES Report.

	Bouteloua eriopoda
	SOI
	Not tolerant of drought or heavy grazing--a good indicator of problems if it goes into decline. Meets requirements under 1909.12:43.23c, 6  Note that the common name, “grama” is consistenly misspelled in the Species of Concern list.

	Bouteloua gracilis
	SOI
	Not tolerant of drought or heavy grazing--a good indicator of problems if it goes into decline. Meets requirements under 1909.12:43.23c, 6

	Bromus diandrus ssp. rigidus
	SOI, IS
	Invasive. Found on Mount Lemmon

	Carex chihuahuensis


	SOC
	G2G4, S2S3. Grows in wet meadows, cienegas, marshy areas, and canyon bottoms which are threatened by grazing

	Chamaesyce gracillima
	SOI
	G4? Rare, limited distribution. Found only in AZ per USDA Plants.

	Desmodium metcalfei
	SOC
	G3G4, S3. Very rare, threatened by grazing

	Echinomastus erectocentrus
	SOC
	G3. (=Sclerocactus erectocentrus in NatureServe) Rare, limited distribution. Found only in AZ per USDA Plants.

	Enneapogon cenchroides
	SOI, IS
	Invasive. An annual that produces considerable biomass. It is moving into oak woodland at present and found as high as 5900’. First seen in Catalinas in 1984; population exploded in 2007.

	Eragrostis cilianensis
	SOI, IS
	Invasive. Spreading  rapidly into oak woodland, collected at 7250'

	Hymenoxys ambigens  var. floribunda and var. neomexicana
	SOC
	G3? Both are found in CNF and should be listed since they meet the same requirements as Hymenoxys ambigens var. ambigens.

	Ipomoea tenuiloba var. tenuiloba
	SOC
	Although USDA Plants does not show this species in AZ, Austin (1998) states it is found in Cochise County. I have also collected it in the Santa Catalina Mountains. G4TNR Status. Rarer than I. tenuiloba var. lemmonii in my experience.


Table 3 (continued).

	Laennecia sophiifolia
	SOI
	Very rare in Rincons & Santa Catalinas--my 2003 collection is the only one in the Santa Catalina Mountains, and Blumer's 1909 collection is only one in Rincons. Meets requirements under 1909.12:43.23c, 5c,d

	Listera convallairoides
	SOI
	G5, S1.  Known from only three locations in CNF (Coleman, 2002) Fire is a threat.

	Lupinus lemmonii
	SOC
	G1G2Q. Very rare, very limited distribution, primarily in Chiricahua and Dragoon Mountains

	Malaxis porphyrea
	SOI
	G4 Rare in Arizona; a large population in  the Chiricahuas was destroyed by campers in 1999. Status in Arizona is G2G3, S2 per Coleman (2002) who indicated it  “needs protection.” Fire a threat.

	Matelea cordifolia
	SOI
	G4. Found only in Pima County in AZ per USDA Plants. Meets requirements under 1909.12: 43.23c, 5c,d

	Packera neomexicana var. toumeyi
	SOI
	G5T2Q, S2. Rare. Meets requirements under 1909.12: 43.23c, 5c,d

	Pediomelum pentaphyllum
	SOC
	G1, S1. Extremely rare.

	Potentilla rhyolitica var. rhyolitica
	SOC
	GNR. Found only on summits in Huachuca & Santa Rita Mountains

	Potentilla subviscosa var. ramulosa
	SOI
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Found only in Pima County, AZ in US per USDA Plants. Meets  requirements under 1909.12: 43.23c, 5c,d 

	Rhus lancea
	SOI, IS
	Invasive. Beginning to invade canyons on 
south slope of Catalinas. Some drainages in 
foothills (on private land) are nearly 
impenetrable.



	Solanum lumholtzianum
	SOC
	G3G4 Per USDA Plants found only in Pima and Santa Cruz Counties. Grassland habitat.

	Sorghum bicolor
	SOI, IS
	Invasive. I collected this grass in the Santa Catalina Mountains. Probably very limited in distribution at this point

	Stevia lemmonii
	SOC
	G3G4. Only 7 known locations in AZ

	Streptanthus lemmonii
	SOI
	GHQ. This taxon was formerly confused with a California species. Not observed since originally collected in the Santa Catalina Mountains.

	Tephrosia thurberi
	SOI
	G4G5. Found only in Cochise, Pima, and Santa Cruz Counties, pine-oak woodland habitat.

	Tragia laciniata
	SOC
	G3G4. Very rare, limited distribution


TAXA TO DELETE FROM SPECIES OF CONCERN LIST
The species indicated in Table 4 should be deleted from the Species of Concern list for the reasons indicated. Two are common species and three are redundant.

Interestingly, the Flora of North America treatment for Viguiera dentata (Vol. 21, p. 174) states: “The name V. dentata var. lancifolia S. F. Blake has been used for plants from Mexico.” The authors  of the treatment did not review specimens at the herbaria of the Arizona State University, Desert Botanical Gardens, and University of Arizona  which have 46 Arizona specimens of this taxon. The lancelate leaves are quite distinctive. The USDA Plants Database confirms that  the variety is found in Pima County.
Table 4. Species recommended for deletion
	Scientific Name
	Reason

	Bouteloua rothrockii
	Common species that is tolerant of both drought and heavy grazing. Short-lived and not as palatable to livestock as other gramas per Gould (1951) Often very common to abundant. Does not meet 1909.12 requirements for SOC or SOI.

	Hackelia ursina
	No need to list separately but all three varieties are found in AZ and should be included since they meet the same requirements. 

	Senecio multidentatus
	var. huachucanus , which is included, is only variety in the US per USDA Plants. Note that two different common names are given for the species.

	Viguiera dentata var. lancifolia
	Taxon is very common in the Santa Catalina and Santa Rita Mountains. G5T3? status.  Populations increased greatly in 2008.


NOMENCLATURE CHANGES

Nomenclature changes are always problematic, and it is difficult to keep up with current trends. Certainly, Kearney and Peebles (1960) is no longer an acceptable source. Although I prefer Missouri Botanical Gardens’ Tropicos database and the International Plant Names Index as sources, I believe Federal agencies are required to use the USDA Natural Resource Conservation Service’s Plants Database (USDA Plants). Table 5 shows the currently accepted names according to the Plants Database and the names used in the ES Report. Two are spelling changes. Infraspecific taxa have been added or deleted (no longer recognized) in some cases. One common name in the ES Report is incorrect: the common name for Brickellia lemmonii var. lemmonii is “Lemmon's brickellbush” per USDA Plants; “Lemmon beggar-ticks” is the common name for Bidens lemmonii.
	Table 5. Nomenclature changes

	USDA Plants name
	Scientific name used in ES Report

	Allium glandulosum
	Allium rhizomatum

	Ayenia glabra
	Ayenia truncata 

	Brassica tournefortii
	Brassica tourneforii (spelling)

	Buchnera obliqua
	Buchnera arizonica

	Coryphantha robustispina ssp. robustispina
	Coryphantha scheeri var. robustispina

	Cryptantha muricata
	Cryptantha muricata var. denticulata

	Escobaria orcuttii var. orcuttii
	Escobaria orcuttii

	Chromolaena bigelovii
	Eupatorium bigelovii

	Gaillardia arizonica
	Gaillardia arizonica var. pringlei

	Tablle 5 (continued).
	

	Gaillardia multiceps var. multiceps
	Gaillardia multiceps

	Gentianella wrightii 
	Gentianella amarella ssp. wrightii

	Hedeoma costata var. pulchella 
	Hedeoma costatum

	Hydrilla verticillata
	Hydrilla verticallata (spelling)

	Ipomoea plummerae
	Ipomoea plummerae var. cuneifolia

	Mammillaria grahamii 
	Mammillaria grahamii var. oliviae

	Opuntia laevis
	Opuntia phaeacantha var. laevis

	Passiflora foetida var. arizonica
	Passiflora foetida (assume var. arizonica)

	Perityle lemmonii
	Perityle dissecta

	Macroptilium supinum
	Phaseolus supinus

	Phoradendron pauciflorum
	Phoradendron bolleanum ssp. pauciflorum

	Polemonium pauciflorum ssp. hinckleyi 
	Polemonium pauciflorum hinckleyi (no “ssp.”)

	Melinis repens
	Rhynchelytrum repens

	Scutellaria potosina ssp. potosina var. tessellata
	Scutellaria tessellata

	Justicia longii
	Siphonoglossa longiflora

	Phemeranthus humilis
	Talinum humile

	Phemeranthus marginatus
	Talinum marginatum


ERRONEOUS LOCATIONS
Although time did not permit confirming all the Ecological Management Areas in which species on the various lists are found, I am confident that the following have not been reported from the Santa Catalina or Rincon Mountains: Bouteloua parryi, Cynanchum wigginsii, Macroptilium supinum, Mammillaria mainiae,  Rhamnus crocea ssp. pilosa, and Scuttellaria potosina ssp. potosina var. tessellata (Southwest Environmental Information Network, 2007; Verrier, 2008). Christie, et al. (2006), in their recent treatment of the Rhamnaceae, do not recognize Rhamnus crocea ssp. pilosa, although it is included in USDA Plants.
HABITAT CONSIDERATIONS
Although I take no issue with the descriptions of the vegetative communities (or the conditions, trends, and risk assessments) described in the ES Report it should be recognized that the boundaries of these communities are often not discrete. As Whittaker, et al. (1968:442) stated in the case of the Santa Catalinas:

The vegetation of the mountains should be conceived as a complex population continuum, a single pattern of continuously intergrading communities. The community-types and their boundaries are products of classification, of essentially arbitrary division of the pattern by particular combinations of growth forms and species dominance.

Conventional views usually ignore an important community type found throughout the Sky Islands, xeroriparian communities. Vegetative associations in these areas often lack the gallery trees of typical riparian areas but are highly diverse. In most cases they are typified by ephemeral or intermittent streams fed by rain and snowmelt; subsurface moisture is often available for extended periods. Their vegetative communities mirror those of the surrounding uplands to a great extent, but they have many unique elements (see Levick, et al., 2008). For example, the Finger Rock Canyon drainage, an area I have studied for twenty-five years, includes less than one per cent of the area of the Santa Catalina Mountains, but over 40% of the flora of the range based on Verrier’s 2008 list. A riparian scrub vegetative community is found in the canyon bottom from the Finger Rock trailhead up to approximately 4300 feet elevation. Above that point, the vegetation differs little from the surrounding slopes except a few areas above 6300 feet elevation. Riparian scrub here includes approximately 70 acres, about 6.4% of the entire drainage, but it holds 55.2% of the area flora. During field work for the Abutilon parishii status report, I visited many of the canyons on the south and west side of the Santa Catalinas. Although the floristic assemblages were similar, shared species varied widely in abundance and distribution, and each canyon included species not found in other canyons. Protecting xeroriparian communities would be an important step in protecting the native biodiversity of the Sky Islands. The greatest threats to xeroriparian areas are probably invasive, non-native species.
Springs, seeps, marshy areas, and cienegas are physical attributes of vegetative communities that seldom receive specific consideration. Seeps are particularly ignored. These areas make up a small proportion of the wetland type of habitat, but they contain a disproportionate amount of the native biodiversity of an area. Many of the rare plants in the Coronado National Forest are found in such habitats (58 in springs according to the ES Report, p. 24). Unfortunately these area are highly threatened by groundwater pumping, recreation, livestock grazing, human and drug smuggling, as well as by natural causes such as fire, drought and climate change. Given these threats, it behooves the Forest Service to do everything possible to protect these habitats from further degradation and to restore them if possible. 
Other physical attributes that should be considered in monitoring for native biodiversity are microhabitats such as the bases of cliffs and large boulders, north-facing slopes, and areas with limestone soils or substrates. Microhabitats and north-facing slopes will become increasing important if climate change results in higher temperatures and less rainfall at certain seasons.
The species-habitat associations analysis described in the ES Report (pp. 24-26) seems to be a productive way to approach the problems faced by these associations. Managing for habitat improvement will likely benefit most species, but rare plants should not be ignored. Over twenty-five years of monitoring plant abundance, distribution, and reproductive success (Bertelsen, 2008) has showed me that plant species have widely differing, usually subtle, and often unique requirements; moreover, they respond quite differently to the same climatic conditions. What is good for some, even most species, is rarely good for all. And a real concern for native biodiversity must be a concern for all components in the intricate web of life.
A WORD OR TWO ON MONITORING
If monitoring is to effectively measure ecosystem health, it must be done frequently, ideally at least annually; it must entail an evaluation of all species in the area surveyed; it must be conducted in enough areas to truly measure impacts; and it must consider all impacts to the ecosystem. I am not as concerned about methods (Pace frequency, line intercept, etc.) as I am the depth or completeness  of the monitoring. Particularly in times of drought and climate change, frequent monitoring is essential to identify negative impacts before serious, potentially irreparable, damage is done. Most monitoring I am familiar with focuses on species preferred by livestock or large game animals (key species) and “bad” plants. Annuals and herbaceous perennials are often lumped in a catch-all category of “forbs” and even some grasses such as three-awns are combined into one category. The result is a rather narrow assessment of grazing usage and potential. Monitoring twenty or thirty species in an area provides at best an  incomplete picture of ecosystem health. A grassland consists of far more than grasses, a forest is made up of far more than trees. If the right questions are not asked or if only a narrow view is obtained, the results of monitoring are both biased and narrow. Monitoring is also often done on “key areas” that are far from areas of heavy usage, thereby biasing the results. Reference areas that typify relatively undisturbed, native habitat, and exclosures that help to separate human from natural impacts, are essential. But a true picture of impacts in high-use areas is also necessary. Finally, monitoring too often fails to consider both (a) the interaction of various human uses—multiple use is often multiple abuse; and (b) the direct and indirect impact, often highly negative, of recreational uses of public lands. Monitoring is rarely given a sufficiently high priority, and all too often management decisions are made without sufficient data. If protection of the ecosystem is the goal, grazing and other impacts should not be permitted  unless sufficient data is available and the data shows harm to the ecosystem will not occur.
THE MEXICAN CONNECTION
A number of the Species of Concern and Species of Interest are found in northern Mexico. This should have no impact on how these species are regarded In the Coronado National Forest. My travels in Sonora suggest that no species in Mexico is safe from numerous threats including overgrazing; invasive species, especially buffelgrass and tamarisk; and excessive, and often illegal, logging. Given the great border wall, however constructed, species movement between the two countries is certainly going to be reduced, particularly if the wide swath of disturbed soils along the border are taken over by invasive, non-native species.
MY KNOWLEDGE AND EXPERIENCE
Since I am not a professional botanist, it seems appropriate to say something about my knowledge and expertise. First, I have been conducting a floristic study of Finger Rock Canyon, Santa Catalina Mountains, since 1984 (Bertelsen, 2008). I also participated in the Coronado National Forest Sensitive Plant Workshop November 18-22, 1991; the Arizona Game and Fish Department/Heritage Data  Management System Plant Diversity Review January 20-21, 1999; and the Rare Plant Workshop for Sensitive Plants of the Coronado National Forest March 7-9, 2000. (I presented at both Coronado workshops.) I am a co-author of the Abutilon parishii Status Report for the  U. S. Fish and Wildlife Service (Van Devender, et al., 1994), the Tucson Mountain Flora (Rondeau, et al., 1996), the Arizona Rare Plant Field Guide (Arizona Rare Plant Committee, 2001), two papers analyzing the data I have collected in Finger Rock Canyon (Crimmins, et al., 2008; Crimmins et al., 2009), and a 1997 report to the Coronado National Forest on Dalea tentaculoides, Agave parviflora ssp. parviflora, and Amsonia grandiflora.
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43.22b - Species-of-Concern

Species-of-concern are species for which the Responsible Official determines management actions may be necessary to prevent listing under the Endangered Species Act (ESA).  The Responsible Official, as appropriate, may identify the following plant and animal species, including macro-lichens, as species-of-concern:

1.  Species identified as proposed and candidate species under the ESA.

2.  Species with ranks of G-1 through G-3 on the NatureServe ranking system.

3.  Infraspecific (subspecific) taxa with ranks of T-1 through T-3 on the NatureServe ranking system.

4.  Species that have been petitioned for federal listing and for which a positive “90-day finding” has been made (a 90-day finding is a preliminary finding that substantive information was provided indicating that the petition listing may be warranted and a full status review will be conducted). 

5.  Species that have been recently delisted (these include species delisted within the past five years and other delisted species for which regulatory agency monitoring is still considered necessary).

The identified species-of-concern may include listable entities such as distinct population segments or evolutionarily significant units that may be listed under the ESA.  

43.22c - Species-of-Interest

Species-of-interest are species for which the Responsible Official determines that management actions may be necessary or desirable to achieve ecological or other multiple-use objectives.  The Responsible Official may review the following sources for potential species-of-interest:  

1.  Species with ranks of S-1, S-2, N1, or N2 on the NatureServe ranking system.

2.  State listed threatened and endangered species that do not meet the criteria as species-of-concern.

3.  Species identified as species of conservation concern in State Comprehensive Wildlife Strategies.

4.  Bird species on the U.S. Fish and Wildlife Service Birds of Conservation Concern National Priority list.

5.  Additional species that valid existing information indicates are of regional or local conservation concern due to factors that may include:

a.  Significant threats to populations or habitat. 

b.  Declining trends in populations or habitat.

c.  Rarity

d.  Restricted ranges (for example, narrow endemics, disjunct populations, or species at the edge of their range). 

6.  Species that are hunted or fished and other species of public interest.  Invasive species may also be considered.  

These sources may contain numerous species for which there is little concern or public interest.  The Responsible Official should consider the following factors when identifying species-of-interest.  The presence of one or more factors would suggest, but not compel, that a species be included as a species-of-interest.

a.  Species habitat or population has declined significantly in the plan area.

b.  Species and its habitats are not well-distributed in the plan area.  

c.  Species population numbers are low in the plan area.

d.  Species is dependent on a specialized and/or limited habitat in the plan area.
e.  Species is subject to some imminent threat (for example, invasion of exotic species into habitat or disturbance due to road systems).

f.  Species habitat or population is not generally secure within its range and NFS lands act as an important refuge.  

g.  Species is of public interest, including those species identified cooperatively with State Fish and Wildlife Agencies consistent with the Sikes Act. 

h.  Species is invasive. 

i.  Species poses a threat to ecosystem or species diversity. 

43.22d - Screening Species-of-Concern and Species-of-Interest for Further Consideration in the Planning Process

Using the suggested criteria in section 43.22a through c, some species may not require further consideration in the planning process because: 

1.  There are no known occurrences or suitable habitat of the species on the forest, grassland, prairie, or other comparable administrative unit.  

2.  They are secure within the plan area.

3.  They are not affected by management or potential plan components.

Record the rationale for eliminating species from further evaluation in the plan set of documents.

In addition to the above criteria, the Responsible Official should consider level of knowledge about species when determining those species-of-concern and species-of-interest that will be considered in detail in the planning process.  In general, only those species about which enough information is known to complete a credible assessment should be carried forward for additional evaluation.  
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