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UNITED STATES DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 

FSL - Missoula - INT 

REPLY TO: 41 00 Timber Management Research 
June 6, 1977 

~ { I H J E C ~ :  Publication: Forest Habitat Types of Montana - 1977 

TO: Users of the 1974 Review Draft 

The new publication "Forest Habitat Types of Montanat1 completely replaces 
the 1974 review draft (as well as the 1972 and 1973 preliminary classifi- 
cations). Although the manuscript has been extensively rewritten, there 
are only a few basic changes in the classification, per se. The purpose * 

of this memorandum is to explain the changes needed to convert from the 
1974 to the 1977 classification system. 

Nomenclature 4 Coding 

We now use the standard scientific abbreviations--the first two letters 
of the genus and species names--with all trees, indicator species, and 
habitat types. For example, PSME/CAGE h.t. The three digit codes for 
data processing are essentially unchanged, except where type designations 
were changed. 

Habitat Types 

The changes shown in table  1 have been made in structure of the basic 
classification to more clearly reflect site differences and relationships 
to other units. In most instances, a direct conversion of existing codes 
can be used for data collected in previous years. Conversions of data 
collected according to the 1972 and 1973 preliminary classifications can 
be made according to Fig. 57 (p. 137-138 in the 1977 publ.). 

Key 

The key (Fig, 7, p.  19-22) has been changed to accommodate the changes 
shown in table 1. In addition, the key now goes directly to the phase 
level. 

New Information 

Additional information has been incorporated into written descriptions. 
The timber productivity section was completely re-analyzed by improved 
techniques. The new data on surface soil characteristics is presented 
in Appendix D-1 and a paragraph on soils has been added to each habitat 
type description. A glossary (Appendix G) has also been added, 



Colored illustrations and the species presence table (Appendix C-2) have 
been included in the back pocket for convenient use. Extra  copies of the  
key and field form are also included for your convenience in making copies 
for field use. 

Errata 

On page 51, third line, the word llseed-treell should be substituted for 
the work llsheltemoodlt. The third sentence then will read: "Clearcutting 
and seed-tree systems will favor sera1 species, . . . I( 
Additional copies of  the publication can be ordered from: 

Intermountain Forest and Range Experiment Station 
507 25th Street 

Ogden, Utah 84401 

A semi-popular article explaining this classification is available in the 
June 1977 issue of W. Wildlands, publ. by University of Montana Forestry 
School. 

ROBERT D. PFISTER, Project Leader 
Forest Ecosystems Research Work Unit 



Table 1. Subs tan t ive  changes i n  t h e  1977 l i s t  of A.D.P. code numbers 
and h a b i t a t  types, from t h e  1974 review d r a f t .  

1974 Review Draft 1977 Publ ica t ion  

- - - PP/Andr (minor type) 110 PIPO/AND h . t .  

270 DF/Xete  h . t .  (part  of) 280 PSME/VAGL h . t .  
272 I I , Aruv phase 282 PSME/VAGL h . t . ,  ARW phase 

271 1 1  , Vagl phase 283 PSME/VAGL h . t . ,  XETE phase 

270 DF/Xete 6 280 DF/Vagl (parts of) 293 PSME/LIBO h . t . ,  VAGL phase 
323 DF/Caru h . t . ,  C a m  phase ( p a r t  o f )  324 PSME/CARU h a t . ,  P I P 0  phase ? 

380 PSME/SYOR h . t .  .. -.++. DF/Syor ( i nc iden ta l  type)  - 
5 2 1  GF/Clun h . t . ,  Clun phase ( p a r t  o f )  523 ABGR/CLUN h , t . ,  XETE phase 

t I I t  v 1 590 ABGR/LIBO h . t .  
I I 1 t + new s tnd  591 ABGR/LIBO h . t . ,  LIB0 phase 

510 CF/Xete ( p a r t  o f )  + new s t ands  592 ABGR/LIBO h , t . ,  XETE phase 

631 A F / G a t r  h,t., Gatr phase 
641 AF/Vaca h . t . ,  Vaca phase 

650 AF/Caca h . t .  
632 AF/Gatr h . t . ,  Caca phase 
642 AF/Vaca h . t . ,  Caca phase 

651 ABLA/CACA h . t . ,  CACA phase 
653 ABLA/CACA h . t . ,  GATR phase 
654 ABLA/CACA h a t . ,  VACA phase 

- - - AF/Alsi c . 2 ,  740 ABLA/ALSI h,  t . 
- - - (see below) 790 ABLA/CAGE h . t .  
- - -  AF/Cage (minor type) 791 ABLA/CAGE h . t . ,  CAGE phase 

750 AF/Caru h.  t . ,  (pa r t  o f )  792 ABLA/CAGE h . t . ,  PSME phase 
- - - AF/Rimo (minor type) 810 ABLA/RIMO h . t .  

- - - MII/Luhi (minor type) 

- -+.  Timberline h , t , s .  

Table 2. Minor name changes. 

700 Temperate h. t . s .  (AF series) 
800 Subalpine h . t . s .  

820 AF (WBP) /Vasc h. t . 
850 WBP-AF h. t. 

860 AL-AF h a t .  
870 WBP h . t .  

840 TSME/LUHI h . t .  
841 TSME/LUHI, VASC phase 
842  TSME/LUHI, MEFE phase 

890 Timberline h . t . s .  

700 Lower subalpine h . t , s  
800 Upper subalpine h . t . s  

820 ABLA-PIAL/VASC h . t .  
850 PIAL-ABLA h.t.s (made p l u r a l )  

860 LALY-ABLA h . t . s  (made p l u r a l )  
870 PIAL h ,  t . s  (made p l u r a l )  
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RESEARCH SUMMARY 

A land-classification system based upon potential natural vegetation 
is presented for the forests of Montana. It i s  based on an intensive 
4-year study and reconnaissance sampling of about 1,500 stands. A 
hierarchical classification of forest sites was developed using the habitat 
type concept. A total of 9 climax series,  64 habitat types, and 37 addi- 
tional phases of habitat types a r e  defined. A diagnostic key i s  provided 
for field identification of the types based on indicator species used in 
development of the classification. 

In addition to site classification, descriptions of mature forest com- 
munities are provided with tables to portray the ecological distribution 
of al l  species. Potential productivity for timber, climatic charactesis- 
tics, and surface soil characteristics a r e  also described for each type. 
Preliminary implications for natural resource management a re  provided, 
based on field observations and current information. 



INTRODUCTION 

Natural resource managers and researchers i n  Montana have found t h a t  exis t ing fo r -  
e s t  cover-type c lass i f i ca t ions  and s i t e  c l a s s i f i c a t i o n s  have not been adequate for t h e i r  

11 needs. Forest  cover-type c l a s s i f i c a t i o n s  a r e  based only on t h e  current  (often ea r ly  
successional) t ree  species.  Thus, they of ten  encompass a wide range of environmental 
condit ions;  f o r  example, one cover type might include saplings on c learcut  sites i n  one 
environment and 400-year-old climax f o r e s t s  i n  a t o t a l l y  d i f f e r e n t  environment. More- 
over, the  cover type on a given s i t e  is  always changing with advancing succession or  
sudden disturbance (such as  f i r e ,  logging, insect  damage, or  windthrow). 

Exist ing s i t e  c l a ss i f i ca t ions  a r e  usual ly  of limited value because they a r e  in-  
tended f o r  use i n  a ce r t a in  resource specia l ty .  Also, they of ten  have l i t t l e  r e l a t i o n  
t o  f o r e s t  vegetat ion,  even though the  vegetat ion represents a de ta i l ed  expression of 
the  overa l l  environment and i s  i t s e l f  a primary object  of management. 

We need a b e t t e r  c l a s s i f i c a t i o n  system fo r  f o r e s t  communities and the  s i t e s  on 
which they develop f o r  three  reasons: 

1. Communication.--Land managers and research s p e c i a l i s t s  dealing with several 
d i sc ip l ines  need a common system f o r  describing fo res t  communities and s i t e s .  

2 .  Management interpretations.--Land managers must be able  t o  make in te l l igen t  
prescr ip t ions  f o r  manipulating vegetat ion based on knowledge of the  ecological poten- 
t i a l  o f  the  land,  

3 .  Research application.--Researchers can improve sampling design and layout of 
experiments by use of an ecological c l a s s i f i c a t i o n ,  

The hab i t a t  type approach t o  c l a s s i f i c a t i o n  of fo res t  s i t e s  was developed more 
than 20 years ago by Daubenmire (1952) f o r  f o r e s t s  of northern Idaho and eastern Wash- 
ington. H i s  o r ig ina l  c l a ss i f i ca t ion ,  and a subsequent revis ion @. and J. Daubenmire 
19681, have proven useful  i n  f o r e s t  management and research (Laysex 1974; P f i s t e r  1976). 
Thus, a f t e r  examining various approaches to f o r e s t  ecosystem c l a s s i f i c a t i o n ,  the  Tnter- 
mountain Forest and Range Experiment Sta t ion and the  Northern Region of the  USDA Forest  
Service began a cooperative study i n  1971 t o  develop t h i s  f o r e s t  hab i t a t  type c l a s s i f i -  
cat ion f o r  Montana. 

Objectives and Scope 

The object ives  of t h i s  study were: 

1. To develop a habi ta t  type c l a s s i f i c a t i o n  f o r  the  forested lands of  Montana 
based on the  po ten t i a l  vegetation. 

2 .  To describe the  general geographic, physiographic, c l imat ic ,  and edaphic 
(see the  Glossary, appendix G ,  f o r  de f in i t ions )  fea tures  of each type. 



3 ,  To desc r ibe  t h e  mature f o r e s t  communities ( l a t e  s e r a l )  a s  well as t h e  poten- 
t i a l  climax communities ( a s soc i a t i ons )  c h a r a c t e r i s t i c  of  each type.  

4 .  To present information on successional  development, t imber p roduc t iv i t y  
p o t e n t i a l ,  and o the r  b io log ica l  observat ions of importance t o  f o r e s t  land managers, 

5. To develop and t e s t  a  reconnaissance-plot  method of da t a  ga ther ing  t h a t  would 
permit  accu ra t e  h a b i t a t  type c l a s s i f i c a t i o n  i n  a  minimum per iod  of  time. 

The a r ea  of Montana s tud i ed  includes 10  National Fo re s t s  and ad jacent  pub l i c  and 
p r i v a t e  f o r e s t  lands ( f i g .  1 ) .  Not included were aspen grovelands of  no r th -cen t r a l  
Montana, coniferous f o r e s t s  of t h e  Bearpaw Mountains and t h e  L i t t l e  Rockies, t h e  pon- 
derosa  p ine  woodlands of t h e  Missouri River breaks, bottomland hardwood f o r e s t s  of 
major f loodpla ins ,  and minor a r e a s  of  Rocky Mountain jun iper  woodlands s c a t t e r e d  through- 
out  t h e  S t a t e .  (Researchers from t h e  Universi ty o f  Montana School of  Fores t ry ,  a r e  
c u r r e n t l y  conducting a s tudy  of  f o r e s t  hab i t a t  types i n  nor th-cent ra l  Montana which i s  
scheduled f o r  completion i n  December 1978. ) 

C E N T R A L  

Figure I. --Geographic subdivisions and NationaZ Forests of Montana. 



METHODS 

Plot Sampling 

Mature stands were sampled along elevational transects at selected locations 
throughout forested areas of western, central, and southeastern Montana in an attempt 
to represent the full range of environmental conditions and later successional stages 
(fig. 2). Sampling was conducted on temporary 375-m2 (about one-tenth acre) circular 
plots, referenced so that relocation would be possible. Transects were dispersed with 
the goal of essentially blanketing the Montana Rockies to the extent possible in three 
summers of field sampling by two tb three sampling teams. 

SECONDARY 
SUCCESS IONAL 
STAGES 

P inus  Pinus Pseudotsuga Picea Abies Thuja Tsuga Abies Pinus 
flexilis ponderosa menziesii grandis plicata heterophylla lasiocarpa contorta 

FOREST SERIES CLASS IFlCATlON 

N g w e  2.--GeneraZiaed successi.onaZ stagea of each forest series, s b k n g  t h  t e e s  
of stands smpZed as the basis fop owl habitat type c k s s i f i c a t ~ o n .  



1 
I The usual procedure of stand selection was for the team leader to travel the 

transect routes by vehicle, keeping a mileage log and taking notes on the patterns of 
I forest communities. While brief stops were made to inspect undergrowth, changes in 

overstory and general undergrowth patterns could be observed from a moving vehicle. 
I 

The extent of apparently homogeneous communities of trees and undergrowth, transitions 
into other communities, and topographic and edaphic features were noted. At the end 
of each transect, the mileage log and notes were inspected and a plan was formulated to 
sample representative, relatively mature forest communities on the trip back. The 
number of sample plots depended upon the availability of mature stands and the apparent 
diversity of forest communities. 

Sample plots were located in representative portions of the selected stands, with 
special attempts made to avoid edge effects, obvious ecotones, openings, unusually dense 
clumps, recent disturbances, and microsites [rock outcrops, seep areas, or swales). The 
emphasis was on sampling stands without any preconceived idea of a classification system, 
Independent sampling by the three teams helped minimize the influence of possible in- 
dividual biases. The transect (with stand selection) approach also had the advantage 
of emphasizing observations of forest community patterns on the landscape that were 
helpful in constructing the classifLcation. 

Random and systematic systems of stand selection were rejected because they would 
be very inefficient. They would oversample abundant communities and undersample 
scarcer ones. Also, many plots would fall on ecotones, in disturbed areas, or in het- 
erogeneous places within a stand, providing samples of little use for developing a 
habitat type classification. 

In each 375-m2 plot, tree species were tallied by 2-inch d.h.h. classes. Saplings 
between 0.5 and 4.5 feet in height were recorded in a 50-m2 plot. Canopy coverage o f  
each vascular plant species was estimated by assigning one of the following seven cover- 
age classes: + = present in stand but not in plot, T = 0 to 1 percent coverage, 1 = 1 
to 5 percent, 2 = 5 to 25 percent, 3 = 25 to 50 percent, 4 = 50 to 75 percent, 5 = 75 
to 95 percent, 6 = 95 to 100 percent. These classes were modified from Daubenmire 
(1959). Coverage class for each undergrowth species was estimated for the entire 
375-rn2 plot rather than for a series of small quadrats, as is the usual procedure 
(R.  and J. Daubenmire 1968). This approach seemed efficient For providing data on 
species presence and percent coverage. With a little practice and teamwork (including 
practice layouts of areas within the plot representing 1, 5, and 25 percent), the 
samplers were able to visualize and estimate coverage of grasses, forbs, shrubs, and 
trees using this one method. Although accuracy may be somewhat lower than that obtained 
by estimating coverage classes in small quadrats, the number of plots can be increased 
two- to fourfold, allowing for much better coverage of the forest communities. Also, the 
coverage-class values obtained can be used directly in association tables or ordinations. 

A relatively free-growing tree of each tree species, if available, was measured 
for height, age, and d.b.h. to estimate site potential by species. (Suitable site 
trees were generally not available in the denser old-growth stands.) Maximum heights 
of old-growth trees were also measured. 

Thicknesses of the litter, fermentation, and humus layers were measured at three 
locations in the plot. Samples of the upper 20 cm of mineral soil were collected for 
laboratory analysis along with samples of the parent material. 

Observations were made on fire history, insect and disease occurrence, animal use, 
and environmental positions of the stand in relation to adjoining stands. 

During the summer of 1971 a total of 429 stands were sampled by three teams 
throughout northwestern and west-central Montana (fig. 1). Data from previous studies 



were used whenever possible, including those collected by James R. Habeck (University 
of Montana) and his students, 12 of R. and J. Daubenmires' (1968) Montana plots, and 
85 stands previously sampled by Pfister (unpublished reports) and Arno (1970). Al- 
though different sampling methods were used in these studies, the data could be 
adapted to our reconnaissance system. The combined data formed the basis for the pre- 
liminary habitat type classification of northwestern and west-central Montana in 1972, 
which covered the Kootenai, Flathead, Lolo, and Bitterroot National Forests and adjacent 
areas (fig. 1) . 

The following summer (19721, a total of 591 stands were sampled by three teams in 
central, southwestern, south-central, and southeastern Montana. These were the basis 
for the second preliminary classification in 1973, which covered the Deerlodge, Beaver- 
head, Helena, Lewis and Clark, Gallatin, and Custer National Forests and intervening 
areas (fig. 1). 

During the field season of 1973 an additional 249 stands were sampled in areas 
where previous data were scant. About 50 additional stands were sampled during 1974 
and 1975. The current classification of forest habitat types throughout Montana was 
based on a compilation of all these data. 

Office Procedures 

The chronological development o f  our classification is outlined as follows: 

1. We made a subjective first grouping of possible types at the end of the 1971 
and 1972 field seasons. 

2. We constructed several index-of-similarity ordinations (Bray and Curtis 1957) 
to array the stands graphically on the basis of their species composition and coverage 
data, Because of the large number of stands, we grouped them by climax series (fig. 2) 
prior to ordination. We also gained insight to potential groupings of similar stands 
and the use of various species as indicators through analyzing the distributions of 
individual species on the ordinations. 

3 .  We developed a classification of types and phases by comparing the first 
grouping with the ordination. A t  this time, as well as at each successive revision, we 
used association tables to test each stand against habitat type and phase parameters. 

4 .  We inspected geographic location, elevation, topographic position, soils, etc., 
to insure that specific environmental patterns could be related to each habitat type 
and phase. 

5.  We corrected terminology for the types to express the inter-relationships of 
our types as clearly as possible and to correlate them with R. and J. Daubenmire (1968) 
whenever appropriate. 

6 We used the phase as a classification unit to subdivide habitat types where 
appropriate. In some cases a phase represents a broad transition between two adjacent 
habitat types, and it may occupy major areas of the forest landscape--for example, 
ABLAICLUN h.t., MEFE phase. (Because of frequent reference to habitat type names, abbre- 
viations are used for convenience throughout this report; these are shown in table 1.) 
In other cases a phase represents a difference of vegetation dominance in a third layer, 
whereas the habitat type is defined by dominants or indicator species in two layers 
(e.g., PIPOIPUTR h.t. AGSP and FEID phases). 

7 .  We presented the preliminary classifications, with brief descriptions of each 
type, at training sessions in 1972 and in 1973. These were immediately put into use 
on the National Forests* We solicited evaluations from users of the preliminary 
classification, and attempted to rectify problems, often by conducting more field 
sampling of problem stands. 

5 



Table 1.--Matma fomst hab i t a t  types 

- Habitat types and phases 
~ c i e n t i f i c ~ s -  Common nam-s 

AUP 
code1 -- 
010 

000 

040 

: Abbreviation 

SCREE 

PINUS FLBXILIS CLlMX SERIES 

PIFL/AGSP It. t. 
PIFL/FEID h.t. 

-FEID phase 
-FESC phase 

PIFL/JUC@ 11. t. 

Plnus flexllis/Agropyron spicatum h.t . 
Pinus flexllis/restuca idahoensis h.t. 

-Festuca idahoensls phase 
-Festuca scabrella phasc 

Pinus flexilis/Junipcrus cnrnmunis h. t. 

limber pinelbluebunch wheatgrass 
limber pine/Idaho fescl~e 

-Idaho fescue phase 
-rough fescuc phase 

limber pinelcommon juniper 

PINUS PONDEROSA CLIMAX SERIES 

PIPOIAND h.t . *  
PIPOIAGSP h. t . 
PIPOIFEID h.t. 

- W I D  phase 
-FESC phase 

PIPO/PUTR 1t.t. 
-AGSP phase 

-FEIO pha';c 
PIPO/SYAL h.t. 

-SYAL phase 
-BERE phaie 

PIPO/PRVI h.t, 
-PRVI phase 
-SHCA phasc 

l'inus ponderosa/Androtmgon SPP. h. t ponderosa pine/blu@stem 
ponderosa pine/blurbunch wheatgrass 
pondcrosa pinclldaho fescue 

-Idaho fescue phase 
-rough fescue phase 

ponderosa pinelbitttrhrush 
-bluebunch wheatgrass 

phase 
-Idaho fescue phase 

panderosa pine/mowberry 
-snowberry phase 
-creeping Oregon 

grape phase 
ponderosa pine/chokechcrry 

-chokecherry phase 
-buffalaberry phase 

Pinus ponderosa/~~ro<yron spicatum h. t. 
Pinus ponderosa/Festuca idahoessis h.t. 

-Festnca idahoensis phase 
-Festuca scabrclla phase 

Yinus ponderosa/Purshia tridentata h.t. 
-Agropyron spicatum phasc 

-Festuca idahoensis phase 
Pinus posderosa1Spphoricarpos albus h . t .  

-Symphoricarpos albus phase 
-8crberis repens phase 

Pinus ponderoaa/Prur~us virginiana h. t. 
-Prunus virginiana phase 
-5hcpherdia canadcnsis phase 

PSEUWTSUGA MENZIESII CLIMAX SERIES 

PSME/AGSP h.t. 
P,SME/FEID 11.t. 
PSME/FESC h.t. 
PSME/VACA h.t. 
PSME/PHNA h.t. 

-PHMA phase 

Pscudotsuga menziesii/Agropyron spicarurn h.t. 
Pseudotsuga menzicsii/Fcstuca idahoensis h.t. 

IUouglas-firlbluebunch wheatgrass 
Uouglas-fir/ldaho fescuc 
Dnualas-fir/rouah fescue Pseudutsufia menziesiilFestuca scahrella h.t. 

I ' s ~ u ~ o ~ s u ~ ~  menties~i/\'accini~m casspitos~lm h.t ~ouglas-firld-a;f huck leberry 
Pscrldors'uga menllesii/Physocdrplrs mdlv8ceUs h.:. Gouglas-flr/ninebark 

-~hysocar~us malvaccus phasc 
-Calamagrostis ruhescens phase 

Pseudotsuga menziesii/Vaccinium globulare h.t. 
-VacciniUm globulare phase 
-Arctost~phylos uva-ursi phase 
-Xerophyllum tenax phasc 

Pscud~tsupa m e ~ \ ~ i e i / L i a e a  borealis h.t. 
-Symphoricarpos albus phase 
-Catamagrostis mbesccns phase 
-Vaccinium filobularc phasc 

Pseudotsuga menziesii/Symphoricnrpos atbus 11.t. 
-Agropyron spicatum phase 

-ninebark phase 
-pinegrass phase 

Uwglas-firlblue huckleberry 
-blue huckleberry phasc 
-kinnikinnick phase 
-beargrass phase 

Douglas-fir/twinflower 
-snowberry phase 
-pinegrass phase 
-blue huckleberry phase 

Douglas-fir/snowherry 
-bluebunch wheatcrass 
phase 

-pinegrass phase 
-snowberry phasc 

Oouplas-firlpinegrass 
-bluebunch whcaterass 

phase 
-kinnikinnick phase 
-pinegrass phase 
-uondero$a ~ i n e  uhaac 

-CARU phasc 
PSME/VACL h.t. 

-VAGL phase 
-ARW phase 
-XETE phase 

P9iE/LIBO h.t. 
-SYAL phase 
-CAW phase 
-VAGL phase 

I'SME/SYAL h. t. 
-AGSP phasa 

-CARU phasc 
-SYAL pha$e 

PME/CARU h.t. 
-AGSP phase 

-Calamagrostin rubesccns phase 
-Symphoricarpos albus phase 

Pscudotsuga mcnaicsii/Calma$rostis rubesccns h.t. 
-Agropyron spicatum phase 

-ARUV phase 
-CARU phase 
-PIP@ phase 

PSMF/CAGE h.t. 
PSME/SPBE h.t. 
PME/ARW h . r ,  
PSME/JUCO h.t. 
PSME/ARCO h.t. 
PSME/SYOR h. t . 

-Arcrostaphylos uva-ursi phasc 
-Calmagrostis rubescans phase 
-Plnus wonderosa Dhase . . 

Pseudorsuga rnen:lrsll/C*rrx dryer1 h.t. :!ougla\-flrlcll 5edgr 
PszuJo'.supd menriesl:/Sylt~r~ bctsllfolls h.r ~ouglas-flt'whlre sp~raea 
P$eudotsuga men~iesli/4rctostaph)los uva-urs~ h.r. Douglas-€lr/Llnnil~nnick 
Pseudotsuga menziesi11Juniperus cormnunis h.t. Owglat-fir,'common jrlnlpcr 
Pseudotsuga menrtesll/Arnlca cordlfolia h . t .  Douglas-f~r!hearrleaf arnica 
Pscudotsu~a menties~,/Smphoricarpos oreoph~lus h . t .  Douglas-fir/moun:al!l snouherr). 

PICEA CLIMAX SERIES 

PiceafEquisctum arvense h.t. spruce/comon horsetail 
Picea/Clintonia uniflora h.t. spruce/queencup beadlily 

-Vaccinium caespitosm phase -dwarf huckleberry phese 
-Clintonia uniflora phase -queencup beadlily phasc 

UicealPhysocarpus malvaceus h.t. sprucelninebark 
Picea/Galium trifloru. h.t. sprucc/sweetscented bedstraw 
PiceafVaccinim caespitosuln h.t. sprucclduarf huckleberry 
Picea/Senecio streptanthifolius h.t. spruce/cleft-leaf groi~ndsel 

-Pseudotsuga menziesii phase -Douglas-fir phase 
-Picca phase -spruce phase 

Piceaftinnaca borealis h.t. spruce/tuinElower 
Picea/Smilacina stellata h.t. spruce/starry Solomon's seal 

ABIES GRANDIS CI.TMAX SERIES 

Abies grandis/Xerophyllum tenax h.t. grand fir/beargrass 
Ahies grandislclintonia uniElora h.t. grand fir/queencup beadlily 

-Clintonia unifl~ra phase -queencup boadlily phase 
Aralia nudicaulis phase -wild sarsaparilla phase 

-Xerophyllum tcnax phase -beargrass phase 
Ahies grandisllinnaea borealis h.t. grand fir/twinflower 

-Linnaea borealis phase -twinflower phase 
-Xerophyllum tenax phase -beargrass phase 

[con. ) 

PICEA/EQAR h.t. 
PICEA/CWN h. t. 

-VACA phase 
-CLUN phase 

PICEA/PHI.tA h. t. 
PICEA/GATR h.t. 
PlCEAlVACA h. t. 
PICEAISEST h.t. 

-PSME Dhase 

AKR/XETE h.t. 
AHGRICLIM h.t. 

-CLUN phase 
-ARNU phase 
-XETE phasc 

ABCR/LIW h.t. 
-L150 phase - -XtTE phase 



Table 1.--(con.) 

--. 
ADP 
code1 - Hahitat types and plmscs 

: Abbreviation 
- .- ,----,--,- 

Scicntif LC names ---. 

.. -. -. - .. - -- - , 
Common nnmes . 

TlRlJA PLICATA CLIMAX SERIES 

THPL/CLUN h .t. 
-CLUN phase 

Thuja plicata1Clinconia uniflora h.t. 
-Clintonia uniflora phase 

wcstcrn redcedar/queencup hcadlily 
-queencup beadlily 

phasc 
-wild sarsaparilla 

phase 
-mcnzicsia phase 

western redccdar/dcvil's club 

-ARNU phase -Aralia nudicaulis phase 

-MEPE phase 
THPL/OPIfO h. t . 

-Menziesia fcrruginca phase 
Thuja plicata/Oplopanax horridrlm h . ~ .  

TSUGA tlE1'EWOPHYLLA CLIMAX SERIES 

TSHE/CI.UN h. t . 
-CLUN phase 

Tsr~ga hetcrophylla/Clintonia uniflora h.t. 
-Clintonia uniflora phase 

western hemlock/quccncup hcadlily 
-queencup headlily 

phase 
-wild sarsaparilla 

phasc 
-ARNU phase -Aralia nudicaulis phase 

ABIES LASIOCARPA CLlMAK SERIES 

LOWCT tuhaloine h.t.5 

ABLA/OPtlO h. t . 
ARLA/CLUN h.t. 

-CLUN phase 
- A N  phasc 
-VACA phase 
-XETE phase 
-lyEFE phase 

ABLA/GATR h.t. 
ABLA/VACA h. L . 
ABLA/CACA h.t . 

-CACA phase 
-GATR phase 

Abics lasiocarpa/Oplopanax horridrun h.t. 
Ahies lasiocarpa/Clintonia uniflora h.t. 

sul)alpinc fir/devil's club 
subalpine fir/qrlcancup beadlily 

-queencup beadlily phase 
-wild sarsaparilla phase 
-dwarf huckleberry phasc 
-beargrass phase 
-mentie$ia ahase 

-Clintonia utliflora phase 
-Aralia nudicaulis phase 
-Vaccinlum caespitosum phase 
-Xerophyllum tenax phase 
-Mcnziesia ferruainea ahale 

Abics InsiocarpaIGalium triflor& h.t.' 
Abies lasiocatpa/Vaccinium caespitosum h.t. 
Ahies lasiocarpa/Calamagrostis canadensis h.t. 

-Calamagrostis canadensis phasc 

sllbalpinc fir/sweetsccnted bedstrow 
subalpine fir/dwa~f huckleberry 
subalpine firlbluejoint 

-hluejoint phase 
-sweetscented bedstraw 

phase 
-dwarf huckleberry phasc 

subalpine fir/twinfloucr 
-twinflower phase 
"beargrass phase 
-grouse whortleberry phase 

subaloinc fir/mcnriesia 

-Galiurn triflomm phase 

-VACA phase 
ABLA/LIBO h. t. 

-LIB0 phasc 
-XETF phase 
-VASC phase 

ABLA/hiEFt h. t . 

-Vaccinium caespitosum phasc 
Ahies Iasiocarpa/Linnaaa borealis h.t. 

-1.innaea borealis phase 
-Xerophyllum tenax phase 
-Vaccinium scopatium phase 

Ahics lasiocaroa/Menziesia Eerrueinea h.t. - 

680 TSME/MEFE h. t . Tsuga merten*lana/lrniiesia ferruglnca h . 1 .  
690 ABLA/XFl'f h . f . Ib ic ,  Is,iocarps/X~rophyllun cen:.x h.2. 

mountain hemlock/menzicsir 
subalpine flr/bcartrass 

691 -VAGL phase -~accinium glohulare phase -hluc~huckleberr~ 
phase 

-grouse whortleherry 
phase 

692 -VASC phase -Vaccinium scopatium phase 

710 TSMEf XETE h . t . Tstrga mCrtcnsiana/Xerophyllum terlax h. t .  
720 AtiLA/VAGL h. t . Abies lasiocarpa/Vacciniu globulare h.t. 
730 ABLA/VASC h. t . Abics lasiocarpalVaccinium scoparium h.t. 
731 -CAN phase -Calamagrostis rubescens phase 
732  -VASC phasc -Vaccinium scoparium phase 

mountain hernlock/bearpra5s 
subalpine firlblue 11ucklcherr~ 
subalpine firlgrouse whortleberry 

-pinegrass phase 
-grouse whortlebcrry 

phasc 
-western meadowrue 733 -TtlOC phasc -Thrlictrm occidentale phase ~ - 

phasc 
subalplne fir1Sitkn alder 740 ABLA/ALSI h.t. hbies lasiocarpa/Alnus sinuata h.t. 

750 ARLA:CARU h . t . bics Iasiocarpa/Calamagrostis rubescens h.t 
770 ABLAlCLPS 11. t . -\hies lasiocarpa/ClemaCi~ pscudcalpi~la k t .  
780 ABLA/ARCO 11. C . Ahies lasiocarpa/Arnica cordifolia h.~. 
700 ABLAICAGE h.t .' hbies lasiocarpa/Carcx geyerj h. t. 
791 -CAGE phase -Carex geyeri phase 
792 -FSME phase -Pseudotsuga menziesii phase 

suba1;inc flr/pinegrass 
subalpine fir/vlrgin's bower 
subalpine fir/heartlcaf a~nica 
subsloine fir/elk srdae 

-elk sedge phase 
-Douglas-Fir phase 

800 Ilppcr subnlpine h.t-s 

81 0 ABLAIRIMO h.t.2 Ables lasiocarpa/Ribes montigenum h.t. 
, 820 AQLA-PIAL/VASC Abies lasiocarpa-Pinus albicmlis/Vaccinium 

h.t. scoparium h.t. 
830 ABLA/LUHI Abies lasiocarpa/Luzula hitchcockii h.t. 
131 -VASC phase -Vacciniw scoparium phasc 

subalplne fir/mquntain gooseberry 
subalpine fir-whitebark pine/ 
grouse vhortleberry 

subalpine firlsmooth wood-rush 
-grouse whortleberry 

phase 
-menziesia phase 

mountain hemlock/mth wood~rush 
-grouse whortleberry 

phase 
-menziesia phase 

832 -MEFE phase -Menziesia fwruginea phase 
840 TSME,/LUHI h.t .z Tsuga martensiana/Luzula hitchcockii h.t. 
841 -VAX phase -Vaccinium scoprim phase 

842 -MEFE phase -Menziesia ferruginea phase 

890 Timberline h.t.5 

850 PIAL-AbLA h.t.5 Pinus albicaulis-Abies lasiocarpa h.t.s 
860 LALY-ABLA h.r.s Larix lyallii-Abies lasiocarpa h.t.$ 
870 PIAL h.t,s Pinus albicaulis h.t.s 

whitebark pine-subalpine fir 
alpine larch-subalpine fir 
whitebark pine 

900 PINUS CONWRTA CLIMAX SERIES 

910 PICOfFWR h. t . Pinus contorta/Purshia tridentata h.t. 
920 PICO/VACA c . t . Pinus contorta/Vaccinim caespitosum C.t. 
930 PICO/LIBO c.t. Pinur contortallinnaea borealis c.t. 
940 PICO/VASC c.t. Pinus contorta/Vaccinium scoparium c.t. 
950 PICO/CARU C .  t. Pinus contorta/Calamagrostis mbescens c . t .  

lodgepole pine/bitte*rush 
lodgeple pineldwarf huckleberry 
lodgepole pine/twinflower 
lodgepole pine/grouse vhortlebrrry 
lodgepole pinelpinegrass 

Total Nutnber of liabitat Types = 64 

Total Number of Habitat Types, Phase, and Pinus contort* Cornunity Type Categories = 105 

Automatic data processing codes for National Forest System ure 
Minor type in Montana; described in other study areas. 



8. We developed t h e  f i n a l  c l a s s i f i c a t i o n  ( t a b l e  1 )  a f t e r  3 years  of f i e l d  t e s t i n g  
and r e v i s i n g  pre l iminary  c l a s s i f i c a t i o n s ,  and incorpora t ing  new d a t a .  This  included r e -  
de f in ing  types ,  r e w r i t i n g  t h e  keys, checking a l l  s t a n d s  ~ g a i n s t  t h e  c l a s s i f i c a t i o n ,  and 
mutually agreeing on t h e  types  and phases, Approximately 3 percent  of t h e  sample s tands  
d id  not  f i t  t h e  r e s u l t i n g  c l a s s i f i c a t i o n .  Many of t he se  were ecotones o r  vege t a t i ona l  
mosaics, unusual s e r a1  communities, very  dense s t ands  wi th  l i t t l e  undergrowth, o r  minor 
o r  l oca l  a s soc i a t i ons .  Some of t h e  l a t t e r  may r ep re sen t  p o t e n t i a l  h a b i t a t  types  t h a t  
our  da t a  were too  scant  t o  i d e n t i f y .  

9. We prepared a  d e s c r i p t i o n  f o r  each h a b i t a t  type ,  inc luding  a genera l ized  
d iscuss ion  of geographic d i s t r i b u t i o n ,  physical  environmental f e a t u r e s ,  key vege t a t i ona l  
f e a t u r e s ,  de sc r ip t i ons  o f  phases, and t h e  b a s i s  f o r  t h e i r  s epa ra t i on .  

10. Where environmental c h a r a c t e r i s t i c s  and v e g e t a t i v e  f e a t u r e s  provide a  b a s i s  
f o r  p red i c t i ng  responsc t o  management p r a c t i c e s ,  we have pointed out  some of  t h e  more 
obvious i n t e r r e l a t i o n s .  This  c l a s s i f i c a t i o n  should s e rve  a s  a foundat ion f o r  f u r t h e r  
development of  " s i t e - s p e c i f i c "  management impl ica t ions  p e r t a i n i n g  t o  severa l  d i s c i p l i n e s  

Taxonomic Considerations 

Voucher c o l l e c t i o n s  of  s eve ra l  thousand p l a n t s  were made i n  t h e  course of  s tand  
sampling. About 1,000 specimens of  t h e  b e t t e r  c o l l e c t i o n s  have been deposi ted i n  t h e  
herbarium of t h e  Fo re s t ry  Sciences Laboratory, Missoula,  Most of  t h e  p l a n t s  were 
i d e n t i f i e d  t o  spec ies ,  bu t  some nonflowering specimens could not  be i d e n t i f i e d  t o  o r  
beyond t h e  genus l e v e l ,  Pe ter  F. St ickney of t h e  Missoula herbarium v e r i f i e d  many of 
t h e  f i e l d  i d e n t i f i c a t i o n s .  Specimens of some of  t h e  more d i f f i c u l t  groups were s en t  
t o  t h e  USDA Forest  Serv ice  herbarium i n  Fort  Co l l i n s ,  Colorado, where D r .  F .  J .  
Wermann made de termina t ions  f o r  Carex and D r r ,  Charles  Feddema i d e n t i f i e d  t h e  remaining 
groups. Determinations f o r  Penstemon were made by  D r .  David V. Clark, Colorado Mountain 
College, Glenwood Springs; D r .  Rupcrt C.  Barneby, Greenport,  Long Is land ,  made t h e  
i d e n t i f i c a t i o n s  f o r  AstragaZus and Oxytropis. The presence t a b l e  (appendix C - 2 )  pro- 
v ides  a  complete l i s t  of  spec i e s  found i n  a t  l e a s t  f i v e  o f  t he  nea r ly  1 ,500 s tands  
sampled. Nomenclature gene ra l ly  fol lows Hitchcock and Cronquist (1973). 

The na tu re  of the survey method o f t e n  requi red  t h a t  f i e l d  i d e n t i f i c a t i o n  be inade 
on mater ia l  i n  vcge t a t i ve ,  s t e r i l e ,  o r  o the r  than optimal condi t ion  f o r  taxonomic 
separa t ion .  This  prevented p o s i t i v e  i d e n t i f i c a t i o n  of  some c l o s e l y  r e l a t e d  spec i e s ;  
i n  such cases ,  specimens were grouped under t h e  most preva len t  spec i e s  f o r  t h e  reg ion .  

A few spec i e s  presented s p e c i a l  taxonomic problems. Although ~acc in iwn  membrana- 
cewn i s  repor ted  f o r  Montana (Hitchcock and o t h e r s  1955-69) ,  e s s e n t i a l l y  a l l  o f  our  
Vaeciniwn gZobuZare-V. membranacewn c o l l e c t i o n s  appeared t o  be V. gZobuZare. 

Vacciniwn myrtiZZus o f t e n  in t e rg rades  ex tens ive1  y with V .  scopariwn and perhaps 
a l s o  with V .  gZobuZare i n  Montana. Our t a b u l a r  d a t a  r ep re sen t  V. myri5iZZus a s  iden- 
t i f i e d  by t h e  s t r i c t e s t  taxonomic c r i t e r i a .  

CZema*is pseudoaZpina and C. tenuiZoba a r e  ev iden t ly  r e s t r i c t e d  t o  s i m i l a r  environ- 
ments and they in t e rg rade  t o  such a confusing ex ten t  t h a t  we lumped them under C. 
pseudoaZpina. 

Special  a t t e n t i o n  needs t o  be given t o  t h e  d i s t i n c t i o n  between Pinus aZbicauZis 
and P- f Z ~ x i Z i s  i n  Montana. Pinus aZbicauZis grows a t  h igh  e l eva t ions  a l l  a c ros s  t h e  
Montana Rockies, whereas P. fZexiZis i s  common below t h e  f o r e s t  zone along o r  e a s t  of 
t h e  Continental  Divide extending up t o  midelevat ions on droughty s i t e s .  Cones o f  PZnus 
aZbicauZCs a r e  purp le  and disinkegrate on *he t r e e  ( leaving  only broken s c a l e s  on t h e  
ground), whereas t hose  o f  P. fZexiZis t u r n  from green t o  brown and remain intact on the 



pound for a few Years. Pinus aZbicauZCs is a common forest component whose reproduc- 
tion, usually as stagnant saplings, may extend down to midelevations. Pinus flesiZis 
is rarely a component of dense forests, and seldom reproduces in stands dominated by 
other species. 

~ o s t  Picea populations in Montana are the result of P. engsZmannii X P. gZauca 
hybridization (Daubenmire 1974; Habeck and Weaver 1969). However, our observations and 
cone scale measurements indicate recognizable differences in the degree of hybridiza- 
tion, The cone scales of Picea gzauca are broadest near the tip, which is rounded and 
smooth. The cone scales of P. engeZmanni3 are broadest near the base, narrowing at the 
tip, and having a wavy, crinkled, papery margin. P. ~ngelmannii twigs are usually 
finely pubescent, whereas those of P. gZauea are normally without hairs. Recognition of 
these and other taxonomic differences (Daubenmire 1974) is important for silvicultural 
practices and future research efforts involving Picea. 

Synecological Perspective and Terminology 

~efin;tion and Explanation of Habitat Tgpe 

All land areas potentially capable of producing similar plant communities at 
climax may be classified as the same habitat type (Daubenmire 1968b). The climax plant 
community, because it is the end result of plant succession, reflects the most meaning- 
ful integration of the environmental factors affecting vegetation. Thus, each habitat 
type represents a relatively narrow segment of environmental variation and delineates 
a certain potential for vegetative development. One habitat type may support a variety 
of disturbance-induced, or seral, plant communities, but the vegetative succession will 
ultimately produce similar plant communities at climax throughout the type. 

The climax community type, or association, provides a logical name for the habitat 
type--for example, Pseudotsuga menziesii/CaZamagrostis rubescens. The first part of 
this name is based on the climax tree species, which is usually the most shade-tolerant 
tree adapted to the site. We call this level of classification the series and it en- 
compasses all habitat types having the same dominant tree at climax. The second part 
of the habitat type name is based on the dominant or characteristic undergrowth species 
in the climax community type. 

Use of climax community types to name habitat types does not imply that we have 
an abundance of climax vegetation in the present landscape. Actually, most vegetation 
in the landscape reflects some form of disturbance and various stages of succession 
towards climax. Nor do climax community type names imply that management is for 
climax vegetation; in fact, seral species are frequently preferred for timber and wild- 
life browse production. Furthermore, this method does not require the presence of a 
climax stand to identify the habitat type. It can be identified during most inter- 
mediate stages of succession by comparing the relative reproductive success of the tree 
species present with known successional trends and by observing the existing undergrowth 
vegetation. Successional trends toward climax usually appear to progress more rapidly 
in the undergrowth than in the tree layer. In very early stages of secondary succession, 
the habitat type can be identified by comparing the site with similar adjacent ones 
having mature stands. 

Not all units of land will fit neatly into the habitat type system. As in most 
biological classifications, intergrades, or transitional areas will be encountered. 
However, these situations occupy a small percentage of land and need not greatly detract 
from the utility of a habitat type classification. 

The main advantage of habitat types in forest management is that they provide a 
permanent and ecologically-based system of land stratification. Each habitat type 
encompasses a certain amount of environmental variation, but the variation within a 



habitat type should be less than that between types. In addition, habitat types provide 
a classification of climax plant communities. Plant succession should be generally pre- 
dictable for each habitat type, and similar responses to management treatments can be 
expected on units of land within the same type. 

Habi6a.a.l: T y p e s  Versus Continurn Philosophy 

A vigorous debate has been carried on for many years by ecologists who study plant 
communities--i.e., phytosociologists. Although several philosophies have been developed 
to interpret plant-community organization, two of them are often the center of debate: 
(1) the advocates o f  typal communities argue that distinct vegetation types develop at 
climax and are repeated over the landscape where environmental conditions are similar; 
(2) continuum advocates argue that even at climax, vegetation, like environmental con- 
ditions, varies continuously over the landscape (Daubenmire 1966; Cottam and McIntosh 
1966; Vogl 1966). Some of those who accept the typal communities philosophy may view 
habitat type classification much the same as they view the taxonomic classification of 
the plant kingdom. Continuum advocates may regard habitat type classifications as an 
attempt to make categories by drawing fine lines at intervals along a complex vegeta- 
tional continuum. Collier and others (1973) presented these contrasting philosophies 
and advocated an intermediate viewpoint. 

While this debate may be of interest academically, it need not preoccupy natural 
resource managers and field biologists who need a logical, ecologically-based class- 
ification with which to work. We have proceeded under the philosophy that if a 
"continuum" docs exist, then we would subdivide it into classes. Our primary objective 
has remained to develop a logical classification that reflects the natural patterns 
found on the landscape. Local conditions that deviate from this classification can 
still be described in terms of how they differ from the nearest typal description. 

Some Syneco ZogicaZ Re Zationships . 7 

R. and J. Daubenmire (1968) presented a detailed discussion of many synecological 
concepts that apply here also. Like the Dauhenmires, we found that overstory and 
undergrowth unions generally do not have identical range limits. Some of the under- 
growth unions that the Daubenmires defined in combination with only one climax over- 
story union were found more broadly distributed in Montana forests. Thus, we have 
XerophyZZun tenax as an undergrowth type with Pseudotsuga menxiesii and Abies grandis 
as well as A. Zasiocarpa and Tsuga mertanslam. In these situations, distinguishing 
habitat types primarily on the basis of climax tree species leads to recognizing a 
larger number of habitat types. Other aspects of undergrowth-overstory relationships 
axe discussed in the series and habitat t p e  descriptions. 

Our stand tables and observations also support R. and J. ~aubenmire's (1968) con- 
tention that the "principle of competitive exclusion" is ~arely achieved in natural 
stands because it requires several centuries without disturbance. However, there is 
a +rend toward dominance by the most shade-tolerant tree species. This trend is most 
evident on mesic sites, where the sera1 and climax species show the greatest differences 
in shade tolerance. It becomes less evident as climax species such as Tsuga, Thuja, 
and Abies grandCs reach their geographic range limits eastward across the Montana 
Rockies. In such peripheral stands, these species do not always maintain their char- 
acteristic ability to exclude other species at climax (R. and J. Daubenmire 1968). 
The trend toward monospecific dominance is also less evident where forests do not 
develop a closed canopy. Stand analysis indicates that certain conifers persist in a 
minor climax or even coclimax status along with thc dominant climax speciks in several 
habitat ty-pes. These relationships are portrayed in appendix B. In the interest of 
simplicity the habitat type name usually reflects only one major climax species. 
Exceptions are ABLA-PIAL/VASC, PIAL-ABLA, and LALY-ABLA habitat types (table 1). 



Although transitional areas or ecotones between habitat types can be interpreted 
as  being broad or narrow, our approach was to interpret them as narrowly as possible. 
In this way, more of the land surface is definable to habitat type and less is in 
ecotonal categories that may be impractical for use in resource management. 

In discussing the relationship of a habitat type to certain environmental features, 
we have followed the polyclimax concept of Tansley (1935). Thus, a ctima-bic climax 
develops on deep loamy soils of gently undulating relief; an edaphic cZ-imax differs 
from the climatic climax due to extreme soil conditions such as coarse texture or poor 
drainage; and a topographic cZimax reflects compensating effects of topography on micro- 
climate. The topoedaphic c2i.m~~ is a convenient way to designate deviation from a cli- 
matic climax due to combined effects of edaphic and topographic features. Some habitat 
types reflect only one type of climax, but the majority of- them occur in two or more of 
the above categories in response to interaction of environmental factors. 

THE PHYSICAL SETTING 

Topography and Geology 

The western one-third of Montana--roughly, the area west of a line running from 
Red Lodge to East Glacier Park--is prominently mountainous with intervening valleys. 
However, isolated mountain ranges occur as far as 150 to 200 miles east of that line 
(fig. 3) in the Montana Great Plains. In northwestern and west-central Montana (fig. l ) ,  
valley basg elevations generally range between 2,000 and 4,000 feet; these valleys are 
either forested or grassland. The major mountain ranges rise to elevations of 7,060 to 
9,000 feet. These mountains support extensive forests up to subalpine levels, and there 
is a small amount of area above the alpine timberline. 

In central Montana the broad, grassy intermountain valleys are generally 4,000 to 
5,000 feet in elevation; the major mountain ranges, which are often less rugged than 
ranges to the west, rise to between 7,000 to 9,000 feet. 

In the southwestern and south-central portions of the State the grassy intermoun- 
tain valleys are high, generally 4,500 to 6,500 feet, and major mountain ranges usually 
rise to 10,000 feet or higher. The Absaroka and Beartooth Ranges have rather extensive 
plateau-like areas above timberline. 

The surface geologic formation throughout most of northwestern Montana is the 
Precambrian Belt Series, consisting primarily of quartzites and argillites. The Idaho 
and Boulder Batholiths comprise the Bitterroot Range west of the Bitterroot Valley and 
much of the southern Sapphire and Anaconda-Pintlar Ranges as well as the Continental* 
Divide from Butte to Helena. Composition is predominantly granitic with inclusions of 
gneiss and schist. Volcanic and sedimentary rocks (both limestone and nonlimestone) 
constitute most of the remainder of the Montana Rockies. Many of the mountain areas 
near or east of the Continental Divide are geologically complex in contrast to areas 
farther west (Perry 19621, 
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F i g w e  3. --Distribution of rnounta<n ranges <n Montana 

Most of the prominent valleys i n  the Montana Rockies contain a layer of alluvium 
deposited by streams and glacial action. The majority of these areas support grassland, 
riparian, or cultivated vegetation, although substantial areas in northwestern Montana 
valleys support forests. 

Contrasting plant communities develop where limestone and noncalcareous substrates 
meet in many areas east of the Continental Divide in Montana. Bamberg and Major (1968), 
Despain (19731, Patten (1963), and others have described vegetational patterns related 
to limestone substrates in and adjacent to Montana. Herbert Holdorf--soil scientist on 
the Lewis and Clark National Forest at Great Falls, Montana--has also noted the xelation- 
ships of various geological substrates to soil and forest development. Goldin (1976) has 
enumerated Holdorf's observations in addition to documenting the relationship of forest 
habitat types to three substrates (limestone, granite, and quartzite) in the Garnet Range 
east of Missoula. Several correlations of forest vegetation to limestone and other cal- 
careous rocks became apparent during the current study and are discussed in later sections 

Soils 

In general, Montana forest soils axe quite rocky, reflecting their mountainous 
setting. Because steep topography and rocky soils are so prevalent, sites capable of 
supporting a climatic climax are scarce over much of the forested landscape. 



In nor thern  Idaho, R. and J. Daubenmire (1968) observed t h a t  s o i l  mantles on 
leeward s lopes  were b e t t e r  developed than those  on windward slopes because of  wind- 
deposi ted loes s  and volcanic a sh  from the  west. This  co r re l a t ion  app l i e s  a l s o  i n  
Montana west of t h e  Continental  Divide although it i s  usua l ly  much l e s s  pronounced. 

Nimlos (1963) described t h e  prominent g rea t  s o i l  groups found i n  Montana west of 
t h e  Continental  Divide, Brown Podzolic s o i l s  occupy the  moister f o r e s t  s i tes--"axeas 
of more than 25  inches of mean annual p r e c i p i t a t i o n  on f i n e  tex tured  calcareous 
ma te r i a l s  and on a r e a s  o f  more than 1 7  inches on coarse  tex tured ,  acid ma te r i a l s . "  
He f u r t h e r  s t a t e d  t h a t  a  B i r  horizon 4 t o  18 inches th i ck  i s  t h e  most d iagnos t ic  f ea tu re  
of t hese  s o i l s .  Brown Podzolic s o i l s  a r e  apparently a l s o  assoc ia ted  with moist f o r e s t  
types e a s t  of t h e  Divide i n  Montana (Western Land Grant Univ. 1964). Such s o i l s  a r e  
ev iden t ly  assoc ia ted  with t h e  Tsuga, Thuja, Abies grandis ,  and A .  Zasioearpa climax 
s e r i e s  we well a s  wet te r  h a b i t a t  types i n  t h e  Picea,  Pinus con to r t a ,  and Pseudotsuga 
s e r i e s .  

Gray Wooded s o i l s  (Nimlos 1963; Western Land Grant Univ. 1964) a r e  associ-  
a ted  wi th  t h e  d r i e r  f o r e s t  types  i n  Montana. The average annual p r e c i p i t a t i o n  of these  
s i t e s ,  which support t h e  Pinus ponderosa and d r i e r  p a r t  of t he  Pseudotsuga s e r i e s ,  is  
about 15 t o  20 inches.  

Chernozems a r e  a l s o  l i k e l y  t o  be found i n  t h e  open f o r e s t s  where s teppe understory 
vegeta t ion  has a  dominant s o i l  forming e f f e c t .  

According t o  t h e  maps, desc r ip t ions ,  and nomenclature of  t he  new SoiZ Tuxonorny 
(USDA S o i l  Conservation Service  1975) t h e  major subgroups of s o i l s  i n  Montana f o r e s t s  
are: 

1 .  Cryoborolls--on lower e leva t ion  s lopes  with grass-dominated undergrowth. 

2 ,  Cryoboralfs--on midelevation slopes i n  c e n t r a l  and southern Mon-tana. 

3 ,  Cryandepts--on midelevation slopes i n  a r eas  o f  western Montana with volcanic 
ash depos i t s .  

4 .  Cryochrepts--on h ighe r  e leva t ion  and s t eep  slopes throughout mountains of 
Montana. 

5 .  Torriorthents--shal low s o i l s  on t h e  s t eep  mountain s lopes ,  badlands, and 
r o l l i n g  p l a i n s  i n  c e n t r a l  and southeastern Montana. 

Climate and Microclimate 

The Continental  Divide e x e r t s  a  marked inf luence  on Montana's c l imate  (U.S. Dep. 
Commerce 19711, r e s u l t i n g  i n  marked vegeta t ion  d i f f e rences  across  t h e  S ta t e .  The 
a rea  west o f  t h e  Divide has an inland c l imate  s t rong ly  modified by moisture-laden a i r  
masses from t h e  North Pac i f i c  Ocean. Mild, cloudy weather p r e v a i l s  i n  a l l  seasons 
except midsummer. P r e c i p i t a t i o n  i s  r a t h e r  evenly d i s t r i b u t e d  throughout t h e  year ,  
except f o r  a  d ry  period i n  J u l y  and August. In t h e  northwest po r t ion  o f  t he  S t a t e ,  
where t h e  maritime inf luence  is s t ronges t ,  some of t h e  lower e l eva t ions  have a 
s u f f i c i e n t l y  moist (average annual p r e c i p i t a t i o n  g r e a t e r  than 30 inches)  and mild 
c l imate  t o  support  vegeta t ion  s imi l a r  t o  t h a t  of t h e  Pac i f i c  Coast mountains (Tsuga 
and Thuja s e r i e s ) .  Eastward, Pac i f i c  Coast spec ies  drop out  o f  t h e  f l o r a  as oceanic 
moisture diminishes wi th  each cross ing  of a  mountain range. 

East  of  t h e  Divide t h e  c l imate  is  decidedly cont inenta l .  I t  is  charac ter ized  by 
warm summers with a  high propor t ion  o f  t h e  p r e c i p i t a t i o n  f a l l i n g  between May and 
September and winter condi t ions  t h a t  have invas ions  o f  subzero A~ctic a i r  followed by 
warm d r y  Chinook winds. 



Elevation a l s o  has a major e f fec t  on climate and thus on vegetat ion pa t t e rns .  
Except i n  extreme northwestern Montana, lowlands axe semiarid and support e i t h e r  
grassland ox very dry fo res t  types. Mountains a r e  much cooler and of ten  receive  two 
t o  th ree  times a s  much annual precipi ta t ion,  most of it coming i n  the  form of snow. 
Above 8,000 f e e t  i n  northern Montana and 9,500 f e e t  i n  southern Montana, f o r e s t s  give 
way t o  a lp ine  tundra. About 25 mountain ranges i n  the  S t a t e  support some tundra, 
which develops on s i t e s  having mean July temperatures of l e s s  than 50 degrees F .  
(Arno 1970). Thus, the  lower elevational  l imi t s  of coniferous f o r e s t s  a r e  control led  
pr imar i ly  by moisture, while the  upper elevational  Limits a r e  controlled primarily 
by temperature. 

Topographic fea tures  a l so  have a strong influence on microclimate, a s  R .  and J .  
Daubenmire (1968) pointed out. North and south exposures have strongly contras t ing 
environments because of differences i n  insola t ion,  snow accumulation, and s o i l  
development. Cold a i r  dra ins  down in to  mountain val leys  a t  night  and forms "f ros t  
pockets1' behind topographic const r ic t ions .  These s i t e s  are  occupied by d i s t i n c t i v e  
vegetat ion,  some of it charac te r i s t i c  of higher e levat ions .  

SUCCESSIONAL STATUS OF MONTANA FORFSTS 

Fire History 

Recognition of  the important ro le  played by li'ghtning-caused f i r e s  i n  Montana 
f o r e s t s  has been growing, especia l ly  in  the Last few decades (Wellner 1970). During 
our sampling, we observed and recorded evidence of pas t  f i r e s  on about 1,000 p l o t s .  
Such evidence consis ts  of part ial ly-healed f i r e  sca r s  a t  the  base of old t r e e s  or  
stumps, charred material  on o r  i n  the ground, and presence of new stands o r  age-classes 
of s e r a l  species.  

Some of the  most abundant species i n  Montana f o r e s t s  a r e  fire-adapted se ra l  t r e e s  
(Starker 1934; Wellner 1970).  Mature h i x  o c c i d e n d a l ~ s ,  Pinus ponderosa, and 
Pseuhtsuga menaiesii have th ick  basal bark which makes them very r e s i s t a n t  t o  f i r e .  
Pinus coneurtu and Thuja show moderate r e s i s t ance  t o  death from ground f i r e ,  Most 
o the r  species (e.g. ,  Abies, Tsuga, Picea) a r e  l i k e l y  t o  be k i l l e d  by most f i r e s ,  
because of t h i n  bark and suscep t ib i l i ty  t o  r o t  enter ing Eire-caused wounds. 

The v a s t  majority of a l l  sample stands showed evidence of wi ld f i r e  within the  pas t  
two centur ies ,  despi te  de l ibe ra te  se lec t ion of the  o ldes t  and least-disturbed stands.  
The few stands t h a t  showed no evidence of  f i r e  i n  the  pas t  200 years were usual ly  a t  
high e levat ions  or  on very moist s i t e s .  

In general, the  Pinus f l e x i l i s ,  Pinus ponderosa and d r i e r  Pseudotsuga habi t  a t  
types showed evidence of l i g h t  ground f i r e s  at  i n t e r v a l s  averaging l e s s  t han  30 years. 
Moister Pseudotsuga habi ta t  types and Abies Zas<ocarpa hab i t a t  types showed much 

- longer f i r e - f r e e  in te rva l s ,  and the f i r e s  often resu l t ed  i n  formation of new stands,  
o r  a t  l e a s t  i n  t h e  addit ion of a new age c lass  i n  surviving stands. 



Arno (1976) cross-sect ioned f i r e  s ca r s  on o ld  growth Pinus ponderosa, Pseudotsuga 
men,&s$i, Pinus c o n t o r t a ,  L a r k  oceidenta 2;s , and Pinus aZbicauZis i n  s eve ra l  h a b i t a t  
types i n  t h r e e  a r e a s  of t he  B i t t e r roo t  National Fores t .  He found t h a t  p r i o r  t o  1900 
average E i r e  frequencies  had been about 10 yea r s  i n  P&nus ponderosa/ and Pseudotsuga/ 
bunchgrass h a b i t a t  types ,  16-19 years  i n  most o the r  Pseudotsuga h a b i t a t  types ,  27 years  
in lower subalp ine  Abies Zasiocarpa h a b i t a t  types ,  and 30-33 years  i n  upper subalpine 
and t imber l i ne  h a b i t a t  types.  Many indiv idua l  t r e e s  and stumps i n  Pseudotsuga 
h a b i t a t  types  a t  var ious  l oca t ions  i n  west-central  Montana have s c a r s  from 10 o r  more 
f i r e s  i n  a  per iod  of 200 o r  250 years;  however, few f i r e s  occurred i n  t h e  l a s t  50 years .  

Gabr ie l  (1976) s tudied  the  f i r e  h i s t o r y  of  Pinus contorts-dominated f o r e s t s  i n  
an a r ea  of t h e  Bob Marshall Wilderness, Flathead National  Forest .  He found evidence 
t h a t  f i r e  had been r a t h e r  frequent  and t h a t  it burned a t  var ious  i n t e n s i t i e s .  Other 
f i r e  frequency s t u d i e s  have been made by Houston (1973) i n  northern Yellowstone 
National Park and by Loope and Gruel1 (1973) i n  t h e  Jackson Mole a r ea  o f  northwestern 
Wyoming. East  of t h e  Continental  Divide, i n  t h e  v a s t  f o r e s t s  dominated by Pinus 
contorts, we commonly found s tands  where many of t h e  t r e e s  had s c a r s  i nd i ca t ing  they 
had survived one t o  t h r e e  ground f i r e s .  If P inus  con-horta s tands  surv ive  more than 
about 100 yea r s ,  they  o f t en  become suscep t ib l e  t o  a t t a c k  and m o r t a l i t y  from mountain 
p ine  b e e t l e  (Rendrockonus ponderosae); t h e  r e s u l t i n g  l a rge  buildup o f  d r y  f u e l s  i n v i t e s  
an i n t e n s e  conf lagra t ion  (Roe and m a n  1970). P;inus conkorta s tands  showing no 
evidence of having survived a f i r e  were i n  most ca se s  even-aged and ev iden t ly  had 
become e s t ab l i shed  a f t e r  an i n t ense  f o r e s t  f i r e .  

Re l a t i ve  coverages and spec i e s  composition i n  t h e  t r e e  layer  and undergrowth o f t e n  
change d rama t i ca l ly  a f t e r  an i n t ense  f i r e .  West o f  t h e  Continental  Divide, double o r  
t r i p l e  burns have sometimes removed t h e  con i f e r  seed source.  Thus, a sh rub - f i e ld  
s t age  of  succession (composed of such spec ies  a s  Arne Zanchiar aZnifoZia , S a l i x  
scouZer.i.ana, Acer g Z a b m ,  Ceanothus ve lu t inus ,  Prunus spp . ,  and Physoca~pus  
rnaZvaceus) may dominate t h e  s i t e  f o r  ha l f  a  century  o r  longer. 

Grazing History 

In genera l ,  domestic grazing has not had a  pronounced impact upon t h e  f o r e s t  
vege ta t ion  i n  Montana. In northwestern and wes t -cent ra l  po r t i ons  of  t h e  S t a t e ,  however, 
some of  t h e  most open, low-elevation f o r e s t s  ( i . e . ,  Pinus ponderosa s e r i e s  and d r i e r  
h a b i t a t  types  i n  t h e  Pseudotsuga s e r i e s )  and s t reamside  a r eas  have been moderately t o  
heavi ly  grazed by c a t t l e ,  horses ,  o r  sheep. H i l l s i d e s  too  s t eep  f o r  c a t t l e  have not  
been grazed heav i ly ,  due t o  t h e  dec l ine  i n  sheep r a i s i n g  i n  t h e  p a s t  20-30 years .  
Grazing has been extended i n t o  moister  f o r e s t  types  i n  some l o c a l i t i e s ,  such a s  t h e  
Montana-Idaho Divide west of Superior ,  where sheep were h i s t o r i c a l l y  grazed. Also, 
c l e a r c u t s  and o t h e r  heavi ly  logged a reas  a r e  o f t e n  used by c a t t l e .  S t i l l ,  a  l a rge  
propor t ion  of  t h e  west-s ide f o r e s t  has apparent ly  never  been grazed by domestic s tock .  

East  of t h e  Continental  Divide, t h e r e  i s  a  h igher  propor t ion  of  dry ,  open f o r e s t  
having bunchgrasses and o the r  pa l a t ab l e  forage .  Also, t h e  f o r e s t  i s  broken by exten- 
s i v e  mountain grass lands  s u i t a b l e  f o r  summer range,  Grazing i s  o f t e n  extended up t h e  
major fo re s t ed  v a l l e y s  where s treamside vegeta t ion  and luxur ian t  meadows a r e  common. 
Although lower e a s t - s i d e  f o r e s t s  a r e  o f t en  moderately t o  heavi ly  grazed,  t h e  denser ,  
h igh-e leva t ion  f o r e s t s  r ece ive  l i t t l e  use except a s  bedding a r eas  where they border 
subalpine grass lands .  Sheep grazing o f  a l p i n e  tundra  on t h e  Montana s i d e  of t h e  
Beartooth P la teau  was ha l t ed  i n  t h e  19501s, and p l a n t  recovery has been no t i ceab le .  
Large f l ocks  o f  sheep continue t o  graze t h e  Wyoming po r t i on  of t h i s  a l p i n e  a r e a ,  

Logging History 

About h a l f  o f  t h e  f o r e s t  land i n  Montana had not  been logged a s  o f  1973. This 
gene ra l i za t i on  a p p l i e s  t o  both s i d e s  of  t h e  Cont inenta l  Di.vide, However, i n  some 
h i s t o r i c a l  mining l o c a l i t i e s  such a s  Butte and Helena, ex tens ive  f o r e s t s  were c u t  



between about 1870 and 1920. In t h e  Highland Mountains south of  Butte,  f o r  example, 
t h e  f o r e s t s  were logged n e a r l y  t o  t h e  a l p i n e  t imber l ine .  

Ear ly  se t t lement  west of t h e  Continental  Divide brought ex tens ive  c l e a ~ i n g  of 
f o r e s t s  i n  t h e  major v a l l e y s  f o r  farming and ranching.  Ileavy c u t t i n g  was a l s o  a s soc i -  
a t ed  with e a r l y  mining and r a i l r o a d i n g  a c t i v i t i e s .  Commercial lumbering has long been 
p rac t i ced  west of  t h e  Divide, and it has expanded cons iderably  with t h e  establ ishment  
of  a d i v e r s i f i e d  f o r e s t  products  indus t ry  i n  t h e  p a s t  two decades. A grea t  dea l  of 
v i r g i n  f o r e s t  land both  e a s t  and west of t h e  Divide has  been roaded and logged s ince  
19.50, but  severa l  wilderness and p r imi t i ve  a r ea s  have a l s o  been e s t ab l i shed  and many 
of  t h e  remaining road le s s  a r e a s  a r e  being s tudied  f o r  p o s s i b l e  inc lus ion  i n  t h e  National 
Wilderness System. 

THE HABITAT TYPE CLASSIFICATION 

Wc def ined  a t o t a l  of 64 f o r e s t  h a b i t a t  types f o r  Montana, Although t h i s  may 
seem l i k e  an unusual ly l a r g e  number, t h e  environmental d i v e r s i t y  ac ros s  t h e  S t a t e  
warran ts  recogni t ion  o f  many types .  

I 

Figure 4 shows a genera l ized  e l eva t iona l  d i s t r i b u t i o n  of  t h e  var ious  climax s e r i e s  
encountered i n  t h e  Montana Rockies, except f o r  t h e  Pinus contorta s e r i e s .  These a r e  

Scrub l i ne :  general upper l i m i t  of shrub- l ike  trees 

Abies lasiocarpa stunted o r  wind-deformed 

- Forest l ine. general upper l im i t  of cont iguous forest 

Lower l i tn i ts  of Luzu la  hi tchcccki i ,  and of P l n u s  albicaul is 
as  a major forest species. 
Upper cl imat ic I i rni ts of Pseudotsuga. 

ABlES GRANDIS, THUJA, TSUGA, AND/OR PICEA SERIES 

PSEUDOTSUGA MENZIES I I SERIES 

PINUS PONDEROSA OR PINUS FLEXlLlS SERIES 

Figure 4.--GeneraZised cZimm zonation of *he coni,ferous <foforest series in Montana. 
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Figwe 5. --Genera ZSzed dishm'bue2m of f o ~ e s  t e ~ e e s  i n  soukh- 
wes*ern and south-centrat Mrmtum. Arrows s h m  the reZ- 
at ive  eZevationu2 range of each species; solid portion 
of the arrow $ndi.cates where a species <s $he po-ten-biaZ 
cZimm and dashed portion shows where ik is seraZ. 

discussed i n  approximately the  order shown here,  going from dry, warm (lower elevation) 
s i t e s  t o  increasingly colder and more moist conditions. 

These s e r i e s  do not  a l l  occur i n  a l l  p a r t s  of t h e  Montana Rockies. For instance, 
i n  much of southwestern and south-central Montana, the  %nus ponderosa, Abies grandis, 
Thuja pZicata, and Tsuga heterophyZZa s e r i e s  are  absent. The d i s t r i b u t i o n  of individual 
t r e e  species  and the climax s e r i e s  r e la t ionsh ips  f o r  t h a t  area a r e  shown i n  f igure  5. 

The g rea tes t  number of climax s e r i e s  is  found i n  cer ta in  par t s  of northwestern 
Montana. Figure 6 shows a composite d i s t r i b u t i o n  of the  most d iverse  zonation found 
i n  t h a t  area .  

The t o t a l  c l a s s i f i c a t i o n  is  l i s t e d  i n  t a b l e  1 f o r  convenient reference.  Sc ien t i f i c  
names, abbreviated names, and common names are l i s t e d  i n  the hab i t a t  type writeups, 
t a b l e  1, and the  checkl is t ,  appendix F, Common names a re  not used i n  the  t e x t  because- 
they vary from place t o  place and could lead t o  confusion. With the  need for  freqdent 
references t o  hab i t a t  type names i n  the  t e x t ,  some f o m  of abbreviation seemed des i rable .  
We have used a f o u r - l e t t e r  abbreviation consis t ing of the f i r s t  two l e t t e r s  of the  genus 
name and t h e  f i r s t  two l e t t e r s  of the  species name. Although these abbreviations may 
be unfamiliar i n i t i a l l y ,  we have found them t o  be readi ly  accepted by professional  fo r -  
e s t e r s  and b io log i s t s  as a subs t i tu te  f o r  common names. 
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Figure 6.  --Distribution of forest trees $n an area o f  northwestern Monkana. Arrows 
show the reZative eZevationuZ range of each species; solid port&on of the arrow 
indicates where a species is the poiSentia2 climax and dashed portion shows where 
.it f s  seraZ. 

The classification is presented in the Eollowing order: 

1. Key t o  the habieat types ( f i g .  7). --The first step In correct identification of 
the habitat type is becoming familiar with the instructions for use of the key. Next 
comes identification of the potential climax series, followed by identification of the 
habitat type and then the phase. 

2 .  Series description.--Many habitat type characteristics are summarized at the 
series level, rather than repeating general similarities in vegetation and habitat 
characteristics in the habitat type descriptions. 

3 .  Habitue +ype description. --This information summarizes geographic range, vegeta- 
tion, phases, and general management implications. 

Pinus jlexilis Series 

DistAbution,--In Montana Finus fZexiZZs distribution is related to the continental 
climatic regime; thus the species seldom occurs very far west of the Continental Divide. 
The Pinus fZmiZis  series is found on some of the driest sites capable of supporting 
trees. 



Figure 7. - Key to climax series, habitat types, and phases. 

READ THESE INSTRUCTIONS FIRST! 

1. use t h i s  key f o r  s tands  w ~ t h  a mature t r e e  canopy phase d e s c r i p t i o n  t h a t  f i t s  t h e  s tand  i s  t h e  c o r r e c t  
t h a t  a r e  not  severe ly  d is turbed  by grazing, logging, one . )  
f o r e s t  f i r e ,  t t c .  ( I f  rllc stand i s  severe ly  d is turbed  
or i n  an e a r l y  success ional  s rage ,  the  h a b i t a t  type 6 .  11se t h e  d e f i n i t i o n s  diagramed bclow f o r  canopy cover- 
call b e s t  be determined by ext rapola t ing  from t h e  near -  age term5 i n  t h e  key. I f  you have d i f f i c u l t y  dcc id-  
e s t  lnaturc s tand  occupying a s ~ r n i l a r  s l t e . )  i n s  bcrween typcs ,  r e f e r  t o  constancy and coverage 

d a t a  ( a p p e n d ~ x  C-I )  and t h e  h a b i t a t  type  d e s c r i p t i o n s .  
2. Accurately i d e n t i f y  and record canopy coverages f o r  

a l l  i n d i c a t o r  s p e c i e s  (appendix k). 7 .  I n  s t a n d s  where undurgrowth i s  obviously depauperate 
(unusual ly  sparse)  llecause of dense shading o r  duff  

3. Check p l o t  d a t a  i n  the  f i e l d  t o  accumulntions, a d j u s t  t h e  above d e f ~ n i l i o n s  t o  the  
v e r i f y  thar  t h e  p l o t  i s  representa-  next  lower coverage c l a s s  ( c . g . ,  well rcprcscnted  11%. 
t i v e  o f  t h e  s tand  a s  a whole. I f  common ,0%). 
n o t ,  t a k e  another  p l o t .  

8. Rcmcmbcr, t h e  kcy i s  NOT t h e  classification! Val ida tc  
4 .  I d e n t i f y  t h e  c o r r e c t  potent ia l  t h e  de tcrminat lon  made using the  key by checking the 

climax t r e e  s p e c i e s  i n  the  SERIES w r r t t e n  d u s c r ~ p t i o n .  
key. (Generally,  a t r e e  spec ies  
i s  cons ldercd  reproducing suc- 

YercCnL 

c e s s f u l l y  i f  10 o r  more indiuid- ox 
u a l s  p e r  a c r e  occupy o r  w i l l  
occupy t h e  s i t e . )  

m i t e s )  

5 .  Within the  appropr ia te  s e r i e s .  
key t o  HABITAT TYPE by followxng 
t h e  key l i t e r a l l y .  Determine 
PHASE by matching t h e  stand con- 
d i t i o n s  with the  phase dcscr ip-  
t i o n s  f o r  t h e  type .  (The f i r s t  

K E Y  r o  CI.LMAX SLRII:S 

(DO KOT PROCEED IJNTII. YOll HAVE KEAU TTlC INSTRUCTrONS!) 

1 .  H a b i t a t s  on s t e c p  >loges (30~)composed pr imar i ly  of u n s t a h l e  
. . .  f i n e  rock;  undergruwth sparse, poorly developed and q u i t e  v a r i a h l c .  SCREE (p. 121) 

1 .  Habi ta t s  on s i t e s  w i t h  some s o i l  development and s t a b i l i t y ;  
. . . . . . . . .  undergrowth r a t h e r  well developed and somewhat uniform. 2 

. . . . . . .  2 .  h e t e r o  h l l a  present and reproducing zucccssfu l ly  ISUGA HETEROPHYLLA SERIES (item I:) 
. . . . . . . . . . . . .  2. 2~ 7 i & & l ~  not thc  indrciltcd climax 3 

3. Thuja p l i c a t a  prcsunt dud reproducing successfu l ly .  . . . . . . . . . . .  rllUJA PLICATA SERIES (item F) 
3 .  Thuja p l i c a t a  not t h e  indicated climax. . . . . . . . . . . . . . . . . .  4 

4 .  Ab ler  g n n d i s  prcsunt and rapruducinq morc s u c c c s s f u l l ?  t l l ln 
Ahics l a s i o c a ~ s .  . . . . . . . . . . . . . . . . . . . . . . . . . .  ARIES GRAY1)IS SERIFS ( ~ t c r n  F) 

. . . . . . . . . . . . . .  4 .  K d A T s  not t h e  indicated climax. 5 

5.  Abies laslo-?. mcrtensinna, or  Lsrix 1 a l l i ~  prcscnt  and 
-2- . . . . .  r r p ~ , o d u u i n ~  s u c ~ a s ~ f u ~ l ~ ~ a l b i c ~  h i n a n t  t r e c  AUlCS LqSIOCARPA SFRJFS (itcm 1) 

5. Not a s  above. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . .  6. Picca present  and reproducing s ~ c c e s ~ f ~ l l y .  PICEA SERIES (itcm n) 
6. p,,,, not t h e  ~ n d i c s t e d  cllmrx. . . . . . . . . . . . . . . . . . - .  7 

7. Pinus f l e x i l i s  a succcssfu l ly  reproducing dominant; o f t e n  s h a r i n g t h a t  -- . . . . . . . . . . . . . . . . . . . . . . . . .  s t a t u s  with Pseudotsuga PINUS FLEXILlS SERIES ( i tem A) 
. . . . . . . . . . . . . . . . .  7 .  Pinus f l e x i l i s  absent  or c l c a r l y  s c r a l .  8 

. . . . .  8 .  Pseudotso a mcnzics i i  present and reprodoclng successfully. PSELllOTSUGA MBNZIESII SERIES (item C)  
. . . . . . . . . . .  8. b%udotsu;a menzies i i  not t h e  indica ted  climax. 9 

9. Purc Pinus c o n t o r t s  s tands ,  with l i t t l e  evidence a s  t o  p o t e n t i r l  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  climax. PINUS CONTORTA SERIES ( i tem H) 
. . . . . . .  9. Pinus c o n t o r t a  absent ;  ponderosa t h e  i n d i c a t e d  climax PINUS PONOEROSA SERIES [item B) 

A. Key t o  Pinrls f l e x l l i s  H a h i t r t  Types -- - 

1 .  Pestuca idahoens is  well represented  o r  F .  s c a h r c l l a  common. . . . . . . .  I'lNUS FI.EXlLIS/FESTUCA IDAHOENSIS h . r .  (p .  2 5 )  -- 
a. Pestuca s c a b r e l l a  common.-. -- . . . . . . . . . . . . . . .  FESTIICA SCABRELLA phase -- 
b. r. s c b b r e l l a  scarce  . . . . . . . . . . . . . . . . . . . . . . . .  PEST11(:A IDAHOFNSIS phase 

1. F .  idahoens is  p o o i T ? ~ ~ ~ k e n t e d  and T;. scarce .  . . . . . . . .  2 

2.  Agropyron spicaturn well rcprcscntcd  . . . . . . . . . . . . . . . . .  PINUS FI.EXILIS/AGROPYRON SPICATM h . t .  (p.  21)  
2. A. spicatum poor ly  reprcscntcd;  Juniperus communis 

(or  I .  h o r i z o n t a l i s )  wull rcprcscnted  . .  y-. . . . . . . . . .  .PINUS FLEXILIS/JIINIPCRUS COWIJNIS h . t .  (11. 26) 
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R. Fcy l o  l'illus ~ w n d r r o s a  l lah i ia i  Typcs 

I .  I'runus v l r t i n i a n a  we1 1 reprcsentcd;  only i r l  sorrtl~ce:,tcrn rlonimr . . . . . .  P l ~ l l S  PONI)F'ROSA/l~RIINIIS VIR(,INIANA h. t . (1). 34) 
a .  S i l e d i a  canadenhi3 wc l 1 rcprccc-ltcd . . . . . . . . . . . .  SHFI'tiFRDlA CAWAnENSlS pllrsc 
b. ?i~&iG -. 1'00'1!.rcsr11tcd . . . . . . . . . . . . . . . .  l'flll*JUS YIR1;INIANA p h ~ r c  

1. c. VI t!:iniana poorly rcTrcscnted . . . . . . . . . . . . . . . . . . . . .  2 

2. ~ - n ~ f i ~ o r l c a r ' o s  a lbur  well r ryrcsunt rd  . . . . . . . . . . . . . .  I'INU:, FO!JI)I.R0SA/SYMPIlOR1CAIlPO5 ALBUS h. t .  (p .  33) - -- 
a .  B C ~ ~ U T I ~  r c ~ x n s  cosmon . . . . . . . . . . . . . . . .  III.RHI.KIS RCPCNS 1111asr 
h. B r r b c n 5  5 ~ a r c v  . . . . . . . . . . . . . . . . . . .  - "- SYMI'HOKICARPOS AI,RUS phase 

2. L. a ibus  lmorly r c p r i r c n t c d  . . . . . . . . . . . . . . . . . .  3  .- 

3 .  I'ursillil t r i d e n t a t s  Well rcprcscntcd . . . . . . . . . . . . . . . . .  I'TNUS i~ONI~I:R~1SA/PlIKSllIA TRIDkNIAlA h . t .  (11. 3%)  - .- "- - 
a. Pesiuca ~dnl locnr is  kc11 rcprcr rn tcd  e r  I .  ~ c a l ~ r e i l a  common . . --- FI-s 1uc.2 IIIAHOI:NSIS phase 
h. F .  i d n h o v n s ~ s  poorly rcprcscntcd  and r.-- ,cilbrclla ~ r a r c c  , . .  .- A(;I~OPYRON SPICRllJll phase 

3 .  ~ r o o r ~ y - ~ e ~ r c i ; C n i c T .  . . . . . . . . . . .  . . . . . . .  1 

4 .  Fustuca 1dYhoens15 wcll rcprcscnlc~l  o r  F. scabl-cl la  uolrlmon . . . . . . .  I'IVlli PONUI:i<OSA/TFSTUCA IUNIOENSIS h . t .  (p .  31) 
a .  Fe3tuca s c r b r c i  la  ronn~oti . . 7 , , . . , , . . FI:SI'IICA 5l:ARRELLA pliase 
b. F. h c a b r c l l a s c a r c f  . . . . . . . . . . . . . . . . . .  TCSTuCA IUAHnENSlS phase 

4 .  P. ~ d a h o e n ~ i s ~ ~ ~ c [ ~ ~ e s c r ~ i c ~ l  .~nd  k. s c i ~ I 1 1 ~ r l 1 ~  s c a r c e  , . , , , . . 5 - -- 
5 .  Xtropyron sp ica t r~m we 1 1 reprcscnted . . . . . . . . . . . . . . . . . . . .  PISIIS POSDI~ROSA/ACROI'YRO~ SI'ICATUM h .  t . [p .  so) 
S .  4 .  splcatum poorly rcpresontcd;  Androj>ocon spl,. well ruprcscnlcd . . . . . .  PIYIIS PrJNDCROS.4/hYl)ROPOrO?: h . t . ( p .  Bn) 

i.. Xi? l o  I'scudornl& -,-. mcn:iesil Hsblrar Tvpcs 

. . . . . . . . . . . . . . . . . . . .  1. \a rc in ium cacs  itosum pruseni  l~Sl.l~DOlSll(;.4 hFU:IESI l/VACCINIlIhI CAFSPITOSUM h . t . ( p .  391 
I .  1.. cacspiroslmpabscn< . . . . . . . . . . . . . . . . . . . . . .  2 

3 .  -2- Fh!socar US mrlvaccu!; - or  Ilolonlsc>~,i d~,colux well rpprrscnted  . . l~snln0T5u~,A >U:Y211.S1III'HYSOCARl'US YALVACEIIS h . t . f p .  41) 

a. Calamagrostls ruhrsccns and/or ( . ~ r e ~  a~'? a r c  t h c  
. . . . . . . . . . . . . .  . . . .  domrnanr undcrgrowrh .:. CAl.,\bL\(:ROSI'IS IOIiII.SC~VS pllvsc 

. . . .  b .  I ' h y 5 o c a ~  and/or HI~IOIIISCU: rloninate tlla lint1rrproi:il PIII'SO~'%XFIIS YAl YACElJS plla5e - .. . . . . . . . . . .  2 ,  P h y s o c a r p ~ s ~ l i o l o d l r c u s  poorly rcprc5entcd 3 

. . . . . . . . . . . . . . . . . . . . . . .  3 .  Linnaer  h o r e r l i s  commvn PSCUUO~ISlJ(;4 \iEUZII:SI I/LIISAEA HOREAI.IS h -  t .  (17. 14) 
. . . . . . . . . . . .  x.  Sy&oricarpos & b s  * r l l  r ~ ~ r ~ c s c n t e d  SYHPliORI(:ARPO~ 4LRU5 V I I I P C  
. . . . . . . . . . .  b. Vaccinium .lobular$ hcl 1 reprcscntcd \CCISIII\1 I;I.ORUI,ARE phase 

. . . . . . . . . . . . . . . . . . . . . . . . .  c.  ~ i o t  as  rho;? C~I.Z)LZ(;KO~TIS RIJRFSCFNS phase 
. . . . . . . . . . . . . . . . . . . . . . . .  3 .  Linnlea scarce  4 - 

. . . .  4 .  i ' d~crn ium glabuiare  o r  Xcrophyilum tom?:, h u l l  r ~ p ~ . ~ ~ c ~ t c d  I'SFll[rO.lSui,~ III.LZ~CSII/VA~-CINIUM CLOBULAKE h . t . i p .  43)  
-.-- . . . . . . .  a .  A r ~ t d s t r p l y i u s  I ~ v a - u r > ~ ,  ~ n d  1'111115 p o n ~ l e ~ o s ~  common ARCTOSIAPtIYI.05 IIVA-IIRSI phdse 

. . . . . . . . . . . . . . . . . . . . . . .  h .  ~ " ~ h ~ l l ~ m  ~ommnn YFROI'IIYLLUM lENAX ~lllhse 
. . . . . . . . . . . . . . . . . . . . . . . . . .  c. Not a m e  ~'4CClVIlIM (LOKIILARE phase 

. . .  1. \ z c c ~ n i u m  ~ l o b u l a r e  2nd Xcruphr-llua tenax poorly rcprusrn ted  5 - -- 
. . . . . . . . . . . . . . . .  5 .  S!,m7i,oricrr ,os a lbus  we1 1 rcpre5untrd I P S F U T ~ O T S ~ I C ~  ~ll.S:lIiSll /SYMPHnIIICARPOS ALBUS 11. t . (1'. 45 )  

a . ' R l , n ~ ~ g ~ s 5 e s  h u l l  rc [>rc>rnt rd  I n  old-grohtll  Stands . . . . . . .  AGROPYKOA SI'II'AIUM phase 
. . . . . . . . . . .  b .  C a l a m a ~ t l s  rubrsccns wr l l  rcprescnred (~AL~~L.ZI .KOS~IS IIIIRFSCFNS yhnsr 

- - - ... . . . . . . . . . . . . . . . . . . . . . . . .  c. 1 o t  as ahovp !iYIiPIIORICTIKI'O~ A1 R1lS pllzsu 
. . . . . . . . . . . . . . . . . . . .  5 .  s .  p o r l y  rep~ ' r senred  b - 

. . . . . . . . . . .  h .  T ~ l a m a  m s t l s  rubcscrns d e l l  rcpli?seniud 1~51.111)131511(;. ~~~Y:II:SIT/C.\LAM,?~,ROSTIS RIIRFSCENS h . t . ( p .  4 7 1  
. . . . . .  f .  R " ~ h 6 ~ c 1 1  rupru!icnted in 414-firuwrli s tands  ?(;KPJi'!ROU Sl'lChTIJ1.l phasc 

h. A r c - t o s t a l r p  uva-urs l  cumman: s r r c s  cspabl r  01' 
su lqwrt ing  F~nu:i ponderosn and no: ton rlry f o r  

. . . . . . . . . . . . .  Pinus conrnr ia  (or o c r i d e n r a l ~ s )  hRCTOSTAPllY1.OS UVA-URSI phase - . . . . . . . . . . . . . . . . . . . .  c .  F'i' underus? common I1lNIIS I'nVntROSA phasC 
. . . . . . . . . . . . . . . . . . . . . . . .  j sot a s k ,  ( .ALA~(:~OSTIS RIJBE~ccNs pilasc 

. . . . . . . . . . . . . . . . .  6 .  c. ' ~bbescens  poorly reprcscnted  7 

. . . . . . . . . . . . . . . . . . . . .  7 .  Carcx geycri wel l  rcyrcrcnred  FSClIMISII(;A W.UUIIESI I/CARCX CCYLRI h.'i ( p .  51) 
- . . . . . . . . . . . . . . . . . . . .  7. - C. cever i  poorly repr-csented X 

8.  \ r u r o s t i l ~ h y l u s  uva-urs r  well reprcscnicd  and Pinus ponderosd 
. . . . . . . . . . . . . . . . . . . . . . . . . .  p r e s e n t 5  I"XU~TSU6A ~ I C H Z I L ~ I  I/ARCTOSTAPHYLOS IIVA-IIRSI h . t  . (p .  521 

8 .  =osta 11 10s poorly reprcsenred o r  s tands  ahuve e l e v a i i o n a i  
. . . . . . . . . . . . . . . . . . . .  I jml t ? *  pnndcrosa 9 

9. Junl urw.; ccomunis (or  .I. h o r i r o n t s l l s )  dumlnates the unrlergro*th . . PSEUWISll(;A MTNZI~~SI~~JIINII'ERUS COMMUNlS h . t . ( p .  53 )  

9. 5 .  c : m n n m i x m c  d o r n & i l ~ ~ d e r r r o * . f h  p lsn t  . . . . . . . . . . .  10 - -  
. . . . . . . . . . . . . . .  10. 5p:raea b c t ~ l l i f o l i a  WW represcntcd  PSEUOOTSulA MFNZIESII/SFIRAEA EEPULIFOLIA h . t . ( p .  52) 

lo .  5. b e t u l i f o l i a  poor ly  represented  . . . . . . . . . . . . . . . .  I 1  

I I .  c " i c a  c o r d i f o l i a  o r  Antenn=ria racemosa t h e  dominant undergrourll . . PSEUnOlSUGA hENZIESll/AKNICA CORDIFOLIA h . t . ( p .  5 4 )  
. . . .  I l .  5. c o r d i f o l i b  m d  r\. z~ not the  domlnant undcrgrowrh 12 

. . . . . . . . . . . . . . . . . . . . .  12. kcstirca s c a b r e l l a  cummori FSEllrnIsUi;~ MI.NZIES1 IIPESTUCA SCABRFLLA h .  t . (p. 3s) - -.-- 
12. r. s c a h r e l l a  s c a r c e  . . . . . . . . . . . . . . . . . . . . . . .  13 

13. S y m p h u r l c a ~ ~ o s  oreopliilu> well rcprusrn ted  and Fesruca i d r h n e n r i s  - . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ~ 8 7 ~ ~  ... PSFuMTSIlCA hlEFiZICSl l /SYMFHORICARPOS OK1:OI'HILUS h .  t . ( p .  5 5 )  
15. Nor as  aunvc . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

. . . . . . . .  14. Fcstuca i d a l i o r n s ~ s  co~mon;  IP~nus I,?*;? s c a r c e  lpSI:UIKirSU(.A MTSZILSIl/F:F.STUCA ~DIVIOENSIS h . t . ( p .  38 )  
14. - ~ ~ - ~ d ~ ; l c ~ ; h ~ l l y  -- s c a r i c 3 ~ l r o  yron ~ ~ : c a t ~  well 

r r ~ w r s u n t e d ;  pin3 prmdcrosa uskalTY common . . . . . . . . . . .  FSFIII)OTSU(:A MLNZILSll/ACROPYROFi SPICATIIM h . 1 .  (P. 37) 





I K C Y  t o  A- l i l s ~ o ~ i l ~ p i l  Il;r!ritnt lyl,L.5 

A ,  ~ i r c s  a t  or  above t hc  cold Limits nf Fxy lds>f l !~  and 
a l S u  r c t l n f i  one o f  the f o l l o w ~ n p  r r l t c r l o :  

(7.) Pi,,)?, ?II>.C~, .I~. .  wv11 ~ c r ~ c ~ ' : ? " t c < l :  
(11) Luzuld I ~ i t ~ ~ w ~ ~ ! ~  I L ~ C S C O ~ :  

( c i  nibcs montt cnunl (11-eri.lnt: 
(d) &TL~<J's+-~ fmbcrI1nc . . . . . . . .  WI'ER SUBALPINE Wl) Tlbltll:Rl.l~l h . r . s  17 

A. Put 2s irbuvr 
. . . . . . . . . .  LOVER SUBALl'lhl: h. t .> .  1 

. . . . . .  I .  0p10pirn3n horridurn v c l l  r ~ l ~ ~ c 5 c 0 t e ~ ~ .  ABlI1S L A S I O C A R ~ ~ A ~ O ~ ~ I . O ~ ~ & Y A X  IIOIIRII)IIhj h . t .  811 
. . . . . . . . . . . .  1.  Oplp1"_aaxx poorly rcprt.acnr r d  .7 

1 g m n , i a  u ? ~ f l o r a  p re re l~ !  . . . . . . . .  ARIES LASIOCARPAICLIVT0NIA U Y I ~ L ~ R A  h t (1,- 82) 
3. ~ : :h l i .~  I I U ~ I C . I U ~  l q .  ~;yrnnocavrli~m d r m r t . ; .  - ... 

I G . .  nnnr.in wis)ir nrll,ts ~ ~ l m i r  
. . . . . .  h. nrennirsis fcrrujlnco well r r j r l r rcntcd ~IEVZIESLA FFRRIISINEA phsrc - "" .. .- 

c .  E n ? ? !  cncrl,ltortim o r  f i rctosta ,hylos ..... 
. . . . .  . . . . . . .  uva-urs ,  commnl~ - vncrl'iltirl rAc;sPlTnslirl phare -- . . . . .  d .  Xel0&11~1. f~nn*. WCLI r ~ i ) r ~ ~ e u l r d  YCROPIIYLLIIII TEYAK phasc - - 

. . . . . . . . . . . . . . . . . .  r .  Nut a5 a h o v ~ .  ( 1  I ~ i 1 0 1 i I ~  Ilblllil.ORA P I I : L S ~  
. . . . . . . . . . . . . . . . . . . . . . .  2 .  Cl lntonia absent  3 -- 

. . . . . . . . . .  3 Mmzicsia  f c r r u e e r  wcll r r p r ~ s c n t c d .  4 
. . . . . . . . . . . . . . .  j G r G  ;;o,iy ~ F r c s c n r e d  5 

. . . . . . . . . . . .  4. T $ " ~ ?  merterlrlrnl. wrl l  rcproscntfd ~ ' S t l t ~  '1fRTEuSIAu~l~r~111-Sln Il.UUlllil~:I~\ 4 t - ( p .  I 1 4 j  

. . . . . . . . . . . .  4 .  Tsuga mcr t cns~ana  poorly r ep ra smt rd  ABIES LASIOCARPA/'IESZIESIA FCRRIIGISEA h . t . ( p .  921 

5 .  Calama r o s t i s  c m n d e n a ~ i ,  Scnccro t r i a n p l s r l s ,  o r  . . . . . . .  Lcdum ~ l a n d u l o ~ ' i ~ ~ c p ~ d - ~ . ~  .,up- ABICS LASIOCARYA/CALMV\GROS1.IS CAGAnESSIS 11.t. (p .  151 
. . . .  r .  631 ;usi t r i r ~ ~ r w m .  or , \crrro r ~ r b r a  p rc scn t .  cn1.1ls' TnlFl,OUW rmflhase 

. . . . . . . . . .  b. v a ~ c i n i ~ m  ~ ~ e s p ~ t o s ~ n l  P T C ~ C ~ ~  VACCILIUM CMSPITOSUEI phase 
c .  Notar's7mJe. . . . . . . . . . . . . . . . . . .  CALUIACROSTIS CAVADEUSIS phase 

5. C. canadsnsls ,  S .  lriarl u l 2 ~ i 5 ~ .  and 1.cdum porrrly 
. . . . . . . . . . . . . . .  . represented 7 .* 6 

(I. TWO 01 t he se  w 1 $ 1 - n i t c  farhs prcscnl:  Callurn t r l f l o r u r .  
. . . .  nctsen ruhra. Strrptopur,  amplcr8folnr% -'.I"-:-:-. AB1C5 LASIOCARPAIGALIUM TLIFLORUM h . t .  ( 7 .  86) -- 

6.  Not I 5  abovc . . . . . . . . . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . .  7.  Y ~ C C ~ I I I V I .  =if?~urn l I ~ ~ ~ ~ . n t .  ARIES LI\SIOCARPAIVACCIUIUII ChESPI'lOSl~t! h . t -  ( p  87: 
. . . . . . . . . . . . . . . . .  7.  _Y. cacspito5urn ab<&i. R 

. . . . . . . . . . . . . . . . . . .  8 .  Linnaea b o r e a l i s  common ARIES LASIOCARPA/LIYNAFA BOREALIS h . t . ( ~ .  90) -- -nu- . . . . . . . . . .  8 .  ~ ~ ~ ~ ~ h ~ l l ~ ~  ten*! u c l l  rcprescnted.  XEROPHYl.l.ln1 TtPAI phase 
. . . . . . . . .  b. vacc~nlurn S C O ~ B T I U ~  he l l  r rp rc scn ted .  VACCINIUII SCOPARIUII phasc 

. . . . . . . . . . . . . . . . .  c .  Not a s  *hove. I.INuAil.4 ROl1I:ALIS p h ~ s r  
. . . . . . . . . . . . . . . . . . . . . .  8 Ensea, scarce rl 

. . . . . . . . . . . . . . .  9. 4 1 0 ~ ~  sinuilta well  r cp r scn t r . i .  ABIES LASIOCARPAIALSIIS S l ~ l i l \ ' r ~  h . t . ( p .  1001 

. . . . . . . . . . . . . . .  9 .  A ,  s inua t a  poorly r ep t r s co t cd  10 

10. Y a a w l l u m  tenax comon . . . . . . . . . . . . . . . . . . .  11 - . . . . . . . . . . . . . . . . . . . . . .  10. Xcrophyllm scarce 12 

. . . . . . . . . . . . .  11. ~ s u g a  mcrtcnsiana well r e ~ r c s c n t c d  TSrlc4 *rr.nmNsrM:A/XEROPHYLLIM TENAX h . t . ( p .  97) 
. . . . . . . . . . .  11. Twga mcrtcnsiana poorly r sp rc scn ted  A8IF.S MSIOCARPAIXEROPHYLLllY TENAX h t . ( p .  04) 

a .  vacclhrum &bularc poorly rsprcsented 
..a v .  9a r i " i i iX~nd i ln t  . . . . . . . . . . . . . . .  V A C C I N I ~ ~ ~ ~  SCOYARIIIRI lrltrre 

b. Not ys a h o v y -  . . . . . . . . . . . . . . . . .  VACClNlUM CLnBULARE phasc 

. . . . . . . . . . . . .  12. v*ec~ni~~rn  l obu la rc  wcll reprebcntsd AaiPS I ,~SIOLA~P&/~ 'ACCIN~~~M CLOBULARE h . t . ( p .  97)  
12. r = a k y  r ep re r r t> rcd .  . . . . . . . . . . . . . . .  13 

l i .  u?c~1+ ssoparium ( ~ n c l r r d r i l g  V. rn~r1111u51 well 
l ep rc sen t rd  . . . . . . . . . . . . . .  AEICS LASIOCARPAll'.4C(lYlllM SCOPARIII\~ r t . ( p .  98) 

a .  Calaaa r o s t i s  ruhescms common m d  
~ici7>+s. u- or Ber l l s r~s  ~ c n s  -. 
presenr  . . . . . . . . . . . . . . . . . . . . .  r'AL4MAcROSTIS RUBESCFNS phare 

b. ' i l~nl  rcr rum occlilellrnlo common or - ." "- 
Viola o rh~co l ;U i r  or  !'alerl.li>,b r i t chens i r  --  . - .- 
p r c s c n t  . . . . . . . . . . . . . .  IllALICTRU'I 0CCIDEYTAI.T phase 

. . . . . . . . . . . . . . . . . . . . .  c .  Not i ls above. VACCIvliirl SCnPARIIIM phasc 
13. V .  scopnrlum poorly r cp rc scn tcd .  . : . . . . . . . . . . .  14 

14.  -ti5 pseudo31 Ina l i n c l u d i ~ l g  C, yc?!llu) prcscnt  
or Pinus d m o n .  ( s l t c s  u s u r l l y  on ca l c r t emls  . aubsrr i l tes . ) .  . . . . . . . . . . . . . . . . . . . . .  ARIES LASIOCARPAlCLWArIS PSEUDOAI.PIC4 h . t .  (p .  102: 

14. C. pseudoalpin* absent  and Pi,>u& f i c x i l l s  s ca r r c  . . . . . . . .  1s --- 
IS. Calalns r o s r i s  +s~x well  rcprerel l tsd . . . . . . . . . .  ~ a 1 l ; s  L1\510CARPAICALNIACROSrlS ~ L I R L S C L ' ; ~  h . t . ( p  !o:) 
15. ?. mb:scsns poorly reprcscntcd . . . . . . . . . . .  16 

16. Care* wcll represented under well-developed fo re s t  
tics . . . . . . . . . . . . . . . . . . . . . . . . . . .  ABIES U\SIOCARPA/CAREX CEYERl k t .  (p .  l0Sl 

s. P~sudo:sugr "nl represented;  carex peycrr - 
s h a r l n ~  doTiinancc i n  thr u n d e r z G h  with 
forbs such a s  T lml~c t rum.  . . . . . . . . . .  PSEUnOTSUCA b&NZIESII plmse 

b -  Pscudot* p o o r l y ? < , s n t c d :  undergrowth 
d o . l n i i c d  by C. eeyeri alone.  . . . . . . . . . . . . .  CAREX CPuERl phase 

16- C- geyc=i poorly reprcsentedb' .  . . . . . . . . . . . . . . . . .  ABlFS LASIOCARPAIARNICA CflKlllFOLlA h . t  . ( p .  103) 

17. A h i c ~  l a s i o e r r  a and Plceo e m s n n l i  scarce and 
Finus f i d  t h e  ~ X E a t c d  c i . i k z  . . . . . . . . . . .  Plaus ALBICAULIS h . r  . s .  (1,. 114) 

17. abovc. . . . . . . . . . . . . . . . . . . .  18 

18. Timberl ine hab i t a t s :  nllles lasi- s t un t ed ;  
Pinus con to r t a  m d  n e n l i c s i a X r r n  inca ahsent  . . . . . .  19 

18. EGZ~XZZGL; ~ v > T ~ a r  s f a i i - ( g c n c r a i l y  
50 f e e l  o r  more a t  m a t u r e .  . . . . . . . .  zo 

1II. Lsrix ly311il  p r e sen t .  . . . . . . . . . . . . .  LARlX LYALLII"AR1LS MSIOCARPA h . t . r . ( p .  112) 
19.  La?>% l y a l l i i  a h ~ e n t  . . . . . . . . . . . . . . . . . .  PINUS ALIIICAULIS-ABIFS LASICCARPA h . t . 5  ( p .  111) 

20. C*;maxrustis : ~ n ~ d e n b i 5 .  S5n* t r i angu l . r i s ,  or 
Le l l m  glandulon- well  represcntcd . . . . . . . . . . . . . .  ABIES LASIOCnRFA/CRLAEIACROSTIS CANAnEYSlS h. t .  (p .  881 

20. C . n a d e n < i n  t r i a t j g u l a r i s ,  and 
poorly teprcscnted . . . . . . . . . . . . . . . . . . . . . . .  21 

21. Luzula h i t chcock i i  present  or H c n z ~ e s r a  f c r r u ~  . . . . . . .  e :  . .  22  
21. L. l l i t c h c o ~ k i i  sb?ent  and Menzlebia poorly rcprcsented 23 . . .  

2 2 .  Tsuga mer tms iana  well represented . . . . . . . . . . .  TSllrA MFRTENSIA~lAILUZl1l.A IllTCllCOCKll h . t  ( p .  1101 
a .  blent iesia  f f r r l ~ t i n c a  wcll presented . . . . . . .  MNZIESIA FEURUGINLA phasc 
b -  poorly repr-scntcd . . . . . . . . . .  V A C C T N ~ I M  SCOPARIUEI lrlirge 

2 2 .  T ~ s a  m e t t c n s i a n a r F  r ep re se s t cd  . . . . . . . . . . . . . .  ABlCS LASIOCARPAlLllZlI1,A IIITCHCOCKII h . t .  ( p .  108) 
a .  Hsnr i c s i a  f e r r u  lnfs well represented . . . . . . . . .  MEN2lr:SIA FERRUGINEA phase 
b. -1% &eirrr>cnted. . . . . . . . . .  VKCINIUN s c o i , ~ u t l w  phass 

1 3 .  Vacc in lm scoparlum ( inc lud ing  Y. m y r t l l l u s )  ARIES LASIOCARPA.PINUS ALBICAULIS/vACCINLLM SCOPARlDl 
Carcx g+y$& v e l l  rel>rcrcnted . . . . . . . . . . . . . .  h . t .  (p 107) 

23. Notas above; Ribcs montigcnum present  . . . . . . . . . . .  ARILS U\SIOCARPA/R~RCS WNTIGENIU l ? . t . ( p .  106) 



Figure 8.--Pinus flexilis/Festuca idahoensis h.t .  (F. scabrella phase) a t  the western 
edge of the Great Plains, northwest of Choteau i n  central Montana (5,900 feet  elev. 1. 
Trees are a mixture o f  Pinus flexilis and stunted Pseudotsuga. 

Pinus fZexiZis dominates stands that extend eastward from the foothills into the 
adjacent Great Plains (fig. 8). Low tree height (about 20 feet) and the topographic 
position of such stands below the forest proper is suggestive of the "coniferous wood- 
land" or pinyon- juniper zone of the southwestern United States. 

Pinus f lexiZis  stands are also found on steep, dry, rocky mountain slopes at 
lower to midelevations (fig. 9). Adjacent drier sites are grassland, while cooler, more 
moist exposures often support the Pseudotsuga series. In this situation the Pinus 
f lex i l i s  series generally represents a topographic or edaphic climax. 

Vegetation.--Pinus f l e x i l i s  is either the only tree species present or it is 
codominant with Pseudotsuga and reproducing successfully with no indication of being 
replaced at climax. Agropyron spicatwn dominates the undergrowth in stands at lower 
elevations on dry, rocky sites. With increasing moisture, Pseudotsuga becomes codomi- 
nant with Pinus f l e x i t i s ,  and undergrowth is dominated by Festuca idahoensis or 
F .  scabre tk .  At the highest elevations occupied by this series, bunchgrasses give 
way to undergrowth dominated by Juniperus c o r n i s ,  J. horizontalis,  and dry-site forbs. 

Soil/CZimate.--Sites are generally rocky with intermittent shallow duff accumula- 
tion (appendix D-1). Surface soils are shallow gravelly loams to gravelly silts, 
nearly neutral, and generally derived from limestone or other calcareous parent 
materials. Surface horizons are typically dark-colored, reflecting the strong influ- 
ence of grasses and forbs on soil development. 



Figure 9. --Pinus f lexilis/Juniperus communis h. t. high on a southwest exposure (7,650 
feet etev. near Red Lodge in south-central Montana. Pseudotsuga is subordinate to 
Pinus flexilis; the substrate is caZcareous. 

Weather stations at Townsend and Black Leaf apparently have a climate typical of 
the Pinus flearilis series. Some climatic parameters for these stations are shown in 
appendix D-2. 

Productivity/Management.--Timber productivity is very low (appendix E-4) in the se- 
vere environments of this series. Site indexes of both Pinus fZexiZis and Pseudotsuga 
menziesii are very low, and stockability limitations are reflected by low basal areas in 
natural stands (appendix E-1). Old growth trees rarely reach 50 feet height (appendix E2) 

The forage value of the undergrowth for domestic stock or wildlife varies among 
the habitat types. The overstory may provide important escape cover for wildlife, 
especially on sites adjacent to grasslands. 

Pinus fZe~Zis seeds are large, and constitute an important food source for cer- 
tain bird and rodent species. 

Other studies.--Other Pinus flexitis habitats have been described southward in the 
Rocky Mountains: in Utah by Ellison (1954), Pfister (1972a),and Ream (1964); in Wyoming 
by Reed (1969), Despain (1973), and Wirsing (1973); and in central Idaho by Robert 
Steele and others (1975 preliminary draft, USDA Forest Service, Intermountain Station). 

Pinus fZexiZislAgropyron spicatun h.t. 
(PIFLIAGSP; limber pine/bluebunch wheatgrass) 

Distribution.--The PIFLIAGSP h.t. is widely distributed east of the Continental 
Divide on dry, rocky sites adjacent to or within the grassland zone. Elevations of our 



sample stands ranged from 4,400 f ee t  on t h e  Helena t o  6,600 f ee t  on t h e  Beaverhead 
National Forest (appendix A ) .  

Vegetation.--Pinus fZexiZis i s  t h e  dominant climax t r e e ,  o f t e n  with Juniperus 
scopuZorwn as a major climax associate.  Pseudotsuga i s  occasionally present i n  minor 
amounts. In a few areas, Pinus ponderosa i s  a climax associate.  

Dry-site forbs and graminoids (grasses,  Carex, Juncus, and other grasslike plants)  
of the  contiguous grasslands accompany Agropyron spicatwn i n  the  undergrowth. These 
include HesperochZoa k ing i i ,  Oryzopsis hymenoides, KoeZeria c r i s t a t u ,  BouteZoua graciZis, 
Yucca glauca, and species o f  Opuntia, PhZox, Draba, Hyrnenoxys, Hymenopappus, and L ia t r i s  . 

Soil.--We found t h i s  type only on sedimentary parent materials,  primarily lime- 
stone and sandstone (appendix D - 1 ) .  The average pH was high ( 7 . 1 ) ,  r e f l e c t i n g  t h e  
calcareous parent materials.  Ground surfaces had averages o f  18 percent exposed rock 
and 25 percent bare s o i l .  Duff accumulation averaged only 1 cm on the  remaining area. 

Fire his tory . - -Wildf ires  are apparently o f  low i n t e n s i t y  because o f  sparse vegeta- 
tion and rocky,  broken t erra in .  

Productivity/Management.--Although these  s i t e s  are o f t e n  adjacent t o  heavily-grazed 
grasslands, domestic l ives tock  do not use t h e  PIFLIAGSP h . t .  heavily.  Low forage pro- 
duction and steep slopes l i m i t  potential for domestic grazing. 

Elk sign was not observed on any o f  our plots .  Mule deer use was l i g h t .  

Timber productivi ty i s  very low (appendix E-4). Maximum heights o f  old-growth 
Pinus fZexiZis are only  30 t o  35 f e e t .  Basal areas are also very  low (appendix E ) .  

Other studies.--PIFL/AGSP stands i n  south-central and southeastern Montana on t h e  
Beaverhead and Custer National Forests o f t e n  contain HesperochZoa k i n g i i .  These stands 
appear t o  be related t o  part o f  t h e  Pinus fZexiZisIHesperochZoa k ing i i  h . t .  described 
for the  Medicine Bow Mountains o f  Wyoming (Wirsing 1973). 

Pinus f ZexiZis/Festuca idahoensis h .  t . 
(PIFLIFEID; limber pine/Idaho fescue) 

Distribution.--The PIFLIFEID h . t .  i s  found east o f  t h e  Continental Divide on dry,  
wind-exposed slopes; i n  some l o c a l i t i e s  it covers substantial acreages. Elevations o f  
sample plots ranged from 4,800 f e e t  a t  t h e  base o f  t h e  Front Range west o f  Choteau t o  
8,200 f e e t  on the  Beaverhead National Forest. 

Vegetation.--Pinus fZexiZis i s  a success ful ly  reproducing dominant i n  old-growth 
stands, o f t e n  sharing climax s tatus  with Pseudotsuga. Juniperus scopulorwn i s  a minor 
component o f  some stands. 

The undergrowth i s  dominated by bunchgrasses, primarily Festuca idahoensis, 
F .  scabreZZa, and Agropyron spicatwn. Associated species include Gem t r i f Z o r m ,  
A Z Z i w n  cernuwn , Artemisia frigida , AchiZ lea m i  ZZefoZiwn, Lithospermwn ruderaze, Koeleria 
cr i s ta ta ,  and Balsamorhiza sag i t ta ta .  Forb and bunchgrass coverages are much higher 
here than i n  t h e  PIFLIAGSP h.  t . (appendix C -  1 )  . Occasional 1 y Juniperus comunis  
i s  well represented i n  stands on s i t e s  t ransi t ional  toward the  PIFLIJUCO h . t .  

Festuca idahoensis (FEID) phase.--This widely distributed phase denotes the  
portion o f  t h e  h . t .  where Festuca scabreZZa i s  scarce. 



Fes-buca scabraZZa (FESCI phase.--This phase is found exclusively in central 
I Montana (fig. 1). Locally it is extensive, especially on the east slope of the 

Rockies in the vicinity of Choteau and in the foothills on the east side of the Big 
Belt Mountains north of White Sulphur Swings. Festuca scabreZZa is common, and 
codominates with F. idahoensis. Average canopy coverage for bunchgrasses is notably 
higher (47 percent) than in the FEIR phase (30 percent). Where the two phases 
occur together, the Festuca scabreZZa phase is on the cooler, less rocky sites. 

SoCZ,--More than one half the sample stands were on calcareous parent materials 
(appendix D-1). Surface soils were slightly basic on the calcareous substrates and 
neutral to acidic on other substrates. Textures were gravelly, ranging from sandy 
loams to silts. Moderate amounts of surface rock (12 percent) and bare soil (8 percent) 
were exposed in the FELD phase. Duff was shallow (1 cm) in both phases. 

Fire his8ary.--Evidence of wildfire wasmore conspicuous here than in the P I G /  
AGSP h. t . However, fires did not appear to markedly modify plant composition. 

PY.oductivity/Managem~nt. --PIFL/FETR h.t. seems to be capable of supporting con- 
siderable use by domestic stock. However, use was light in the areas we sampled, 
Immediately north of the Montana border, Moss and Campbell (1947) found that heavy 
grazing of Feskuca scabreZZa-dominated grasslands resulted in greatly decreasing the 
coverage of that species while increasing the coverage of Festuca idubzoensis. 

Pellets and shed antlers from both deer and elk indicate moderate to heavy use as 
winter range. Deer also appear to use this type as summer range. Overstory density 
is adequate to provide cover and escape for big game without shading out desirable 
forage and browse species. Where use by domestic stock and big game conflicts, 
management priorities need to be determined. 

Pseudotsuga is often a major dominant on these sites, but timber productivity is 
very low (appendix E-4). Average maximum heights for Pseudotsuga and P<nus flexiZis 
are only 40 to 45 feet (appendix E-2). 

Other Studies.--Robert Steele and others (1975 preliminary draft, USDA Forest 
Service, Intermountain Station) have described the FETD phase of PIFLIFEID h . t .  in east- 
central Idaho, and Cooper.(1975) found a minor representation of similar communities in 
northwestern Wyoming. 

Enus fZexiZCs/Juniperms communis h.t. 
(PIFL/JUC'O; limber pine/comon juniper) 

Disikibue.Eon. --The PIFL/JUCO h. t. is widespread in dry mountain areas east of the 
Continental Divide. It is common in the Pryor Mountains and on the east slopes of 
the Beartooth Mountains near Red Lodge. Pt is primarily restricted to limestone or 
othe~ calcareous parent materials on severe south to southwest exposures and ridges. 
Occasionally it is found on north aspects adjacent to Festuca idahoensis grasslands, 
Elevations of sample stands were 4,600 to 6,000 feet in central Montana, increasing to 
7,600 to 8,300 feet in the south-central portion of the State. 

Vegetation.--Pinus f Z ~ i Z i s  is a successfully reproducing dominant in old-growth 
stands, often sharing climax status with Pseudotsuga. Rarely, Pinus aZbicauZis is a 
minor climax associate. 

This undergrowth is composed primarily of dry-site shrubs and forbs. Jmiperus 
connnunis ox J. horizontaZis are well represented and bunchgrasses are scarce. Forbs 
common1 y found are CZematis pseudoaZpina, ArnCea cord.ifo Zia, Aster consphuus, 
CmpanuZa rotundifoZia, GaZium boreale, AstragaZus miser, Anemone muZt.i.fida, and 
Frasera specioaa. 



soil. --Soils  had high pH values (average 7.  I ) ,  r e f l ec t ing  the  predominance of 
calcareous parent  mater ia ls  (appendix D-1) . Bare s o i l  (1 percent) and rock exposure 
(4 percent) were l e s s  than, and duff accumulations ( 3  cm) were greater  than i n  other 
habitat  types i n  t h i s  s e r i e s .  Textures were gravel ly  loams t o  gravelly clay loams, 

p ipe  history.--Old-growth stands sampled showed l i t t l e  evidence of f i r e ,  suggesting 
a low frequency of wi ld f i r es  in  t h i s  habi ta t  type.  Overstories a re  al l-aged,  with con- 
tinual replacement of dead old growth. 

productivity. --Timber productivity i s  low t o  very low (appendix E ) .  Ca t t l e  use 
appears t o  be moderate. Our observations a l so  indicate  t h a t  mule deer make substant ia l  
use of the  type from spring through f a l l .  

other studies.--The PIFLIJUCO h . t .  appears t o  be s imi lar  t o  pa r t  of Wirsingts 
(1973) Pinus f ZmiZis/HesperoehZoa kingi i  h. t . described f o r  the  Medicine Bow Mountains 
of Wyoming. 

Pinus ponderosa Series 

~ i s t r i b u e i o n . - - I n  many areas of the Montana Rockies, the  f i r s t  fo res t  zone above 
the grassland is  Pinus ponderosa climax. This species endures dry environments more 
successfully than other  nat ive  conifers--except Pinus fZmCZis and J m i p e r u s  scopuZorwn, 
which form zones of climax vegetation only i n  ce r t a in  local  areas of Montana. Usually, 
a be l t  of climax Pinus ponderosa fores t  separates grassland from climax Pseudotsuga 
fo res t s .  When PZnus ponderosa i s  found above t h i s  b e l t ,  i t  usually i s  e i t h e r  a 
topographic climax on s teep southerly slopes or  a sera1 component of stands i n  o ther  
climax s e r i e s  ( t h i s  re la t ionship  i s  shown in f i g .  6 ) .  In the southwestern p a r t  of 
the  S ta te  ( f ig .  l ) ,  Pinus ponderosa does not occur and the  grasslands give way 
d i r e c t l y  t o  Pseudo$suga fores ts .  The val ley  base level  in  these mountain areas  usual ly  
exceeds 5,500 f e e t  e levat ion,  and apparently the  cl imate i s  too cold f o r  Pinus ponderosa. 

Vegetation. - -Pinus ponderosa and Junipems scopulorm a r e  the on1 y successfully 
reproducing t r e e s  i n  t h i s  se r i e s .  Although Pseudotsuga i s  Eound scat tered on rocky 
microsites,  the re  i s  no indication t h a t  i t  can regenerate e f fec t ive ly  or  t h a t  it  w i l l  be- 
come more abundant a t  climax. 

Pinus ponderosa savannas (grasslands with scat tered t r ees )  a r e  Eound i n  the  
eastern p a r t  of Montana and t o  a limited extent i n  the  mountainous western por t ions .  
However, our c l a s s i f i c a t i o n  includes only s i t e s  po ten t i a l ly  capable of supporting a t  
l e a s t  25 percent coverage by t r e e  canopies. This appears t o  be an acceptable break- 
point between "savanna" and "open fores t f1  (Penfound 1967). 

R ,  and J. Daubenmire (1968) discussed two groups of Hnus  ponderosa hab i t a t  types; 
(1) a shrubby group on deep, heavy-textured f e r t i l e  s o i l s ;  and (2) a grassy group on 
stony, coarse-textured,  o r  shallow s o i l s  ( t h i s  includes the  Pinus-Ptrrshia hab i t a t  type 
i n  which Purshia *~ iden ta ta  i s  superimposed over the  same bunchgrasses). In the  
mountains of  Montana, the  grassy group of Pinus ponderosa hab i t a t s  predominates 
( f i g .  10). Stands a r e  f a i r l y  open and regeneration is sparse, but r a t h e r  w e l l  
d i s t r ibu ted .  In the  eastern part  of centra l  Montana and i n  southeastern Montana, both 
grassy and shrubby groups a r e  abundant (fig. 11 and 12);  t r e e  reproduction i n  t h e  
shrubby group tends t o  occur i n  dense patches. 

In con t ras t ,  i n  northern Idaho and adjacent Washington, R.  and J. Daubenmire (1966) 
described dense patches of reproduction i n  the  grassy group, and sparse, sca t t e red  
reproduction i n  the  shrubby group. In teres t ingly ,  most of the  Daubenmirest grassy 
stands were on gen t l e  t e r r a i n ,  while the shrubby stands were on steeper slopes. OUT 
west-side Montana stands (grassy) were on s teep t e r r a i n ,  and our eas t -s ide  shrubby 
stands were on gen t l e r  t e r r a i n .  The few grassy stands w e  observed on level  ground 



' i gwe  10. --Pinus ponderosa/ 
Agropyron spicatum h.t. on 
a steep southwest exposure 
(2,750 feet eZev. ) near 
RavaZZi i n  northwestern 
Montana. 

Figure 11. --Pinus ponderosa/ 
Festuca idahoensis h. t. (F. 
idahoensis phase) on gentle 
terrain (4,300 feet elev.  ) 
east of AshZand i n  south- 
eastern Montuna. 

Figure 12.--Pinus ponderosal 
Prunus virginiana h. t. (P. 
virginiana phase) on a 
moderate north slope f 4,000 
feet etev. I east of AshZand 
i n  southeastern Montana. 
The Prunus has been brmsed 
back by deer. 



in western Montana had dense, patchy reproduct ion.  Thus it appears t h a t  topography 
may i n f luence  n a t u r a l  seedbed prepara t ion  and hence regenera t ion .  

The shrubby group i s  poorly developed i n  t h e  Montana Rockies. I f  a  dense shrubby 
layer occurs  beneath an overs tory  of  Pinus ponderosa, Pseudotsuga is  u s u a l l y  regen- 
erat ing and i s  t h e  i nd i ca t ed  climax. 

s u b s t a n t i a l  gene t i c  d i f f e r ences  appear t o  e x i s t  between west- and e a s t - s i d e  popu- 
l a t i ons  of Pinus ponderosa. A manifes ta t ion  of t h i s  i s  t h e  high frequency of  t r e e s  
having mostly two needles  per  f a s c i c l e  i n  t h e  ea s t e rn  p a r t  of c e n t r a l  Montana and i n  
sout l~eas te rn  Montana. A much smal le r  proport ion of t r e e s  bear ing  two-needle f a s c i c l e s  
occurred i n  sample p l o t s  nea r  Helena, and few i f  any were found i n  Pinus ponde~osa west 
of t h e  Divide. Height growth d i f f e r e n t i a l  a l s o  sugges ts  east-west  gene t i c  d i f f e r ences  
in t h i s  spec i e s ;  t r e e s  i n  ea s t e rn  Montana may grow a s  r a p i d l y  a s  t h e i r  west-s ide 
counterpar t s ,  but  t hey  reach  t h e i r  maximum height  a t  an e a r l i e r  age (appendix E - 2 ) .  

East of  t h e  Cont inenta l  Divide Rhus tri lobata i s  commonly encountered throughout 
the Pinus ponderosa s e r i e s .  In  c e n t r a l  and southeas te rn  Montana, t h e  g ra s sy  group of 
p i ~ ~ u s  ponderosa h a b i t a t  types  inc ludes  severa l  add i t i ona l  spec i e s .  Yucca gZauca, and 
opuntia s p p . ,  Carex pensylvanica, BouteZoua spp . ,  and Andropogon spp. a r e  found on some 
of t h e  d r i e s t  s i t e s .  

S o i l . - - S o i l s  a r e  v a r i a b l e  throughout t h i s  s e r i e s .  The sur face  horizons a r e  
g rave l ly  i n  a l l  types  except  t h e  Berberis repens phase of  t h e  PIPOISYAL h . t .  Less 
surface rock and ba re  s o i l  a r e  exposed i n  t h e  shrubby group of h a b i t a t  t ypes ,  but  t h i s  
may be a t t r i b u t a b l e  t o  heavier  duf f  accumulation and more undergrowth r a t h e r  than 
inherent  s i t e  c h a r a c t e r i s t i c s .  

Fire h i s t o r y .  --Before t h e  advent of modern f i r e  suppression,  ground f i r e s  were 
frequent  i n  most Pfnus ponderosa h a b i t a t  types,  but  had l i t t l e  e f f e c t  upon *vegetat ive 
composition. Of t h e  major undergrowth spec ies ,  on ly  Purshia tr<dentata i s  l i k e l y  t o  
be k i l l e d  by f i r e ,  and it re invades  burned a r eas  quick ly  (R. and J. Daubenmire 1968). 
In t h e  t r e e  l a y e r ,  on ly  s ap l ings  and smaller  po les  a r e  normally k i l l e d  by most f i r e s  
i n  t he se  h a b i t a t  t ypes .  

Productivity/Management. --Timber p roduc t iv i t y  ranges from very low t o  moderate 
within the  s e r i e s  (appendix E) . The grassy  h a b i t a t  types ( including PLPO/PUTR) 
support open f o r e s t s  wi th  s t o c k a b i l i t y  Limitat ions and slow growth r a t e s .  The 
bunchgrass-dominated undergrowth has above-average forage  p o t e n t i a l  f o r  l i ve s tock  o r  
big-game winter  range,  depending on loca t ion  within a  p a r t i c u l a r  landscape. 

The shrubby h a b i t a t  types  support  closed-canopy f o r e s t s  wi th  a  h igher  product iv i ty  
p o t e n t i a l  (appendix E ) .  Forage product ion f o r  domestic l i ve s tock  is lower under t h e  
closed canopies ,  a l though browse spec i e s  may provide good forage  f o r  b ig  game. 

Wellner and Ryker (1973) suggest  t h a t  a  f u l l  range of  s i l v i c u l t u r a l  systems a r e  
a v a i l a b l e  f o r  t imber ha rves t i ng  and regenera t ion  i n  t h i s  s e r i e s .  Under any system, 
n a t u r a l  r egene ra t ion  w i l l  be slow because good seed crops a r e  inf requent  and s o i l  
moisture i s  o f t en  inadequate f o r  seedl ing  establ ishment .  Mechanical s i t e  prepara t ion  
w i l l  a i d  es tab l i shment  by reducing competition f o r  mois ture .  

Fokles and C u r t i s  (1973), i n  applying c u t t i n g  methods t o  R. and J. Daubenmires' 
(1968) Pinus ponderosu h a b i t a t  types ,  emphasize c l e a r c u t t i n g  and mechanical s i t e  
prepara t ion  where dwarf m i s t l e t o e  i s  present  o r  where timber product ion i s  t h e  primary 
goal .  We advocate cau t ion  i n  c l e a r c u t t i n g  i n  t h i s  s e r i e s  i n  Montana f o r  s eve ra l  reasons :  

1. Dwarf m i s t l e t o e  i s  r a r e l y  found on Pinus ponderosa i n  Montana. 

2 .  Many n a t u r a l  s t ands ,  e s p e c i a l l y  i n  t h e  g ra s sy  group, a r e  unevenaged. 



3 .  Timber production of ten  w i l l  not be t h e  primary goal because o the r  mul t ip le-  
use  va lues  a r e  o f t en  higher. 

Based on these  considerat ions,  we suggest s e l ec t ion  o r  she1 terwood systems Coupled 
with a long na tu ra l  regenerat ion period as a general guide l ine  f o r  t h i s  s e r i e s .  In 
p r a c t i c e ,  s tand  p re sc r ip t ions  should be based on indiv idual  s tand condi t ions ,  l oca l  I 

experience,  and management objec t ives .  For ins tance ,  even-aged s tands  i n  t h e  PTPO/SYAL 
and PIPOIPRVI h . t . s .  may be su i t ed  t o  seed-tree or  clearcut systems. 

Pinus ponderosa/A&opogon spp , h . t . 
(PIPO/AND; ponderosa pine/bluestem) 

Dis t r ibut ion . - -This  i s  a minor hab i t a t  type i n  southeas tern  Montana, where it 
apparent ly  r ep resen t s  t he  d r i e s t  condit ions within t h e  Pinus p o n d ~ r o s a  s e r i e s .  I t  
occurs r a r e l y  i n  t he  v i c i n i t y  o f  Ashland (where our one stand was sampled), but i s  
r epor t ed ly  more common eastward i n  t h e  Long Pine Mountains near  t h e  South Dakota 
border .  Stands a r e  found on south-facing slopes a t  e l eva t ions  near  4,000 f e e t .  This  
h a b i t a t  type  replaces  PIPOIFEID and PIPoIAGsP a s  one goes eastward toward t h e  Black 
H i l l s ,  where Thi len ius  (1972) described a s imi l a r  "habi ta t  u n i t "  (No. 11--Pinus 
ponderosa/Andropogon scoparius)  . 

Vegetation.--Very open stands o f  Pinus p o d e r o s a  a r e  t y p i c a l .  Undergrowth i s  
dominated by r a t h e r  low-growing forms of e i t h e r  Andropogon garardii ox A.  scopar ius  
and d r y - s i t e  forbs.  Rgropyron spica2;m and Festuea idahoensie a r e  poorly represented .  

Management. --Management imp1 i c a t  ions a r e  s i m i l a r  t o  those  f o r  t h e  PIPO/AGSP h . t 

%us ponderosa/Agropyron spicatwn h . t .  
(PIPO/AGSP; ponderosa pine/bluebunch wheatgrass) 

~is-brit:butdon, --The PIPO/AG,SP h ,  t. i s  widespread i n  Montana below 4,800 f e e t  
e l eva t ion  on the  d r i e s t  forested s i t e s ,  e spec ia l ly  on south-facing s lopes .  

Vegetation.--Pinus ponderosa, and occasionally Juniperus scopuZorm, a r e  The only 
~ u c c e s s f u l  coniferous t r e e s .  Grassland forbs and minor amounts of  shrubs accompany 
Agropyron spicaturn i n  t h e  undergrowth: these include BaZsmorhiza s a g i t t a t a ,  Lithospemwn 
rude ru le ,  and Prunus virginiana. Stands i n  western Montana have undergrowth compositiori 
s i m i l a r  t o  t h a t  of  R, and J. Daubenmirest (1968) Pinus-Agropyron h . t .  However, spec i e s  
composition i s  somewhat d i f f e r e n t  on some s i t e s  e a s t  of t h e  Continental  Divide (as 
d iscussed  i n  t h e  s e r i e s  desc r ip t ion ) ,  and t h i s  may warrant f u t u r e  phase recogni t ion .  

SokZ/CZimate.--Our s tands  were on a v a r i e t y  of sedimentary parent  ma te r i a l s ,  t h e  
major i ty  of  which were calcareous (appendix D - 1 ) .  Surface s o i l s  were g rave l ly  loams t o  
g rave l ly  s i l t s  and ranged from a c i d i c  t o  s l i g h t l y  bas i c ,  depending on t h e  parent  
ma te r i a l .  Ground sur faces  had moderate bare s o i l  (7 percent )  and l i t t l e  rock exposed 
(3 pe rcen t ) ;  duff depth averaged l e s s  than 4 cm. Most of  t h e  s o i l s  had an A 1  horizon. 

Weather d a t a  for Roundup (appendix D-2) r e f l e c t  t h e  c l imate  of t h i s  h a b i t a t  type  
i n  c e n t r a l  Montana. 

Produckivity/Management.--Although forage production is low, winter  use by mule 
deer  was evident  on most s i t e s .  Occasional evidence o f  e lk  use was a l s o  observed, 

This  hab i t a t  type may have moderate po ten t i a l  f o r  l i ves tock  forage production 
where s lopes  axe not  t oo  steep.  

Timber p roduc t iv i ty  i s  low t o  very  low, with low s i t e  indexes and s t o c k a b i l i t y  
l i m i t a t i o n s  (appendix E ) .  Clearcut t ing  w i l l  g ene ra l ly  r e s u l t  i n  conversion t o  a g ra s s -  
land community wi th  very  slow reinvasion of Pinus ponderosa. In tens ive  s i t e  prepara t ion  



and planting may succeed, but the  expense is  d i f f i c u l t  t o  j u s t i f y  with such low growth 
potential.  Light se lec t ion  o r  sanitat ion-salvage cu t t ing  can provide some timber while 
maintaining s i t e  protection.  Natural regeneration may take 20 t o  40 years,  but t h i s  
should be acceptable under a se lec t ion  system of management. 

Other studies.--A PIPO/AGSP h . t .  has been described by R .  and J .  Daubenmire (1968), 
McLean (1970) i n  Br i t i sh  Columbia, by Hoffman and Alexander (1976) i n  Wyoming, and by 
e r t  S tee le  and others  (1975 preliminary d r a f t ,  USDA Forest Service, Intermountain 
t ion) in  cen t ra l  Idaho. This type i s  more var iable  i n  Montana than i n  other areas .  

Pinus ponderosa/Festuca idahoensis h . t .  
(PIPO/FEID; ponderosa pine/Idaho fescue) 

Distribution.--The PIPO/FEID h . t .  occurs throughout Montana wherever the Pinus 
ponderosa climax fo res t  zone e x i s t s .  I t  occurs primarily on south- and west-facing 
slopes with b e t t e r  s o i l  development o r  i n  areas  l e s s  droughty than the  PIPO/AGSP h . t .  
Occasionally it i s  found on benchlands and gent le  north slopes near lower t imberline 
adjacent e i t h e r  t o  Festuca idahoensis grasslands o r  t o  the  PIPO/AGSP h .  t . on d r i e r  
exposures. Elevations a re  l e s s  than 5,000 f e e t .  

Vegetation.--Festuca iduhoensis and/or Festuca scabreZZa a r e  common i n  the  
undergrowth. Agropyron s p i c a t m  is  usual ly  present .  Associated species a r e  s imi lar  
to those of the  PIPOIAGSP h. t . ,  except f o r  greater  frequency of Antennaria rosea 
on the PIPO/FEID h . t .  and of Danthonia unispicata  on the  PIPOIFEID h . t . ,  FEID phase 
in the Custer National Forest .  

Festuca iduhoensis (FEID) phase.--This phase i s  common i n  west-central and 
southeastern Montana. Festuca idahoensis is  well represented and Festuca scabreZZa i s  
scarce. 
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Festuca scabreZZa (FESC) phase.--This phase i s  frequently found i n  west-central 
cen t ra l  Montana. Festuca scabreZZa is common, r e f l e c t i n g  s i t e s  t h a t  a r e  cooler,  

s droughty, o r  having b e t t e r  s o i l  development within the PIPOIFEID h . t .  Canopy 
erage f o r  bunchgrasses averages subs tan t i a l ly  higher than f o r  the  Festuca idahoensis 
se .  Because Festuca scabreZZa decreases markedly i n  coverage a f t e r  several  years 
heavy grazing (Moss and Campbell 1947), i t s  mere presence under such conditions is  
' f i c i en t  evidence f o r  c l a s s i f i c a t i o n  i n  t h i s  phase. 

Soil.--Our stands were on a v a r i e t y  of parent mater ia ls  (appendix D-1). Surface 
so i l s  were gravel ly  loams t o  gravel ly  s i l t s .  Most of  the  s o i l s  were ac id ic ,  although 
a few t h a t  developed from calcareous parent mater ia ls  were s l i g h t l y  basic.  Ground 
surfaces had l i t t l e  bare s o i l  and moderate amounts of exposed rock; duff depth averaged 
4 cm. Most of the  s o i l s  have darkened A 1  surface horizons, r e f l e c t i n g  the  forb and 
grass influence on s o i l  development. 

Productivity/Management.--On gent le  t e r r a i n  PIPOIFEID i s  one of the  b e t t e r  fo res t  
habi ta t  types f o r  production of forage f o r  domestic stock. Forage production i s  con- 
siderably g rea te r  than i n  the  PIPOIAGSP h . t . ,  especia l ly  i n  the  Festuca scabreZZa phase 
(appendix C-1) Mule deer apparently use these s i t e s  a s  both winter and summer range. 
E l k  winter use appears g rea te r  than i n  the  PIPOIAGSP h . t . ,  perhaps due t o  b e t t e r  cover 
and forage. Forage a l loca t ion  between big game and domestic stock should be a major 
management consideration i n  many areas  of t h i s  hab i t a t  type. 

Timber product iv i ty  i s  low, due t o  both low s i t e  index and s tockab i l i ty  limitation; 
(appendix E ) .  S i l v i c u l t u r a l  considerations a r e  s imi lar  t o  those described f o r  the  
PIPO/AGSP h . t . 



Other  studies.--The FEID phase i s  nea r ly  equivalent  t o  t h e  Pinus ponderosa/Festuca 
idahoens is  h . t .  described by McLean (1970), Hoffman and Alexander (1976), S t e e l e  and 
o t h e r s  (1975 prel iminary d r a f t  o f  f o r e s t  h a b i t a t  types of  c e n t r a l  Idaho, USDA Forest 
Serv ice ,  Intermountain S t a t i o n ) ,  and R .  and J .  Daubenmire 11968). Ilowever, Agropyron 
spdcatwn i s  apparent ly  more preva len t  i n  Montana than i n  no r the rn  Idaho. The FESC 
phase has not  been descr ibed  elsewhere. 

Pinus ponderosa/Purshia $r.ddentata h . t .  
(PIPO/PUTR; ponderosa p ine /b i t t e rb rush )  

D i s t r i bu t ion . - -Th i s  h a b i t a t  type occurs pr imar i ly  on d ry  benches and rocky s lopes  
a t  low e l eva t ions .  I t  i s  l o c a l l y  common i n  t h e  Kootenai River canyon a s  well a s  i n  t h e  
v i c i n i t i e s  o f  P l a in s ,  Darby, and Helena, 

V~getatCon.--In genera l  t h e  undergrowth composition i s  s i m i l a r  t o  t h a t  of  t h e  
PIPOIAGSP o r  PIPOIFFID h . t .  with t h e  add i t i on  of Purshia t r i d e n t a t a .  

Sometimes &nus v i rg in i ana ,  and i n  t h e  Helena v i c i n i t y  Rhus t r i t o b a t a ,  share  
dominance with PurshCa. Cercocarpus ZadifoZius is an a s s o c i a t e  of  Pursh-ia i n  s tands  
near  Darby, b u t  it i s  r e s t r i c t e d  t o  rock outcrops.  

Agrupyron spicatm (AGSP] phase,--Agropyron is  t h e  dominant grass,  and t h e  s i t e  
appears  d r i e r  than i n  t h e  Fes tuca  Zdahoensis phase. Bare s o i l  is more obvious, 
bunchgrass canopy coverage averages only  1 6 p e r c e n t , a n d  l i t t e r  i s  spa r se .  

Feseuca i d a h e n s i s  (FEID) phase. - -Festuca i d a b e n s i s ,  F, seabre  ZZa, and Agropyron 
spicafwn a r e  t h e  dominant g ra s se s ,  and t h e  undergrowth is  b e t t e r  developed than i n  t h e  
Agropgron spdcatwn phase. Bare s o i l  i s  l e s s  conspicuous, s lopes  a r e  gen t l e ,  and 
bunchgrasses have a  combined average canopy coverage o f  50 percent .  This phase i s  
more important  for both l i ve s tock  and b i g  game due t o  t h e  h igh  coverage of bunchgrasses. 

SoiZ/CZirnaSe.--About ha l f  o f  t h e  sample s tands  were on ca lcareous  parent  m a t e r i a l s  
(appendix 0-1) .  Surface s o i l s  were g rave l ly ,  but  no t  more so  than o t h e r  h . t . s  i n  r h i s  
s e r i e s .  Reactions were a c i d i c  t o  s l i g h t l y  bas ic ,  depending on parent  ma te r i a l .  Ground 
su r f aces  had moderate (averages of  4 and 5 percent )  exposed rack .  The AGSP phase had 
cons iderable  bare  s o i l  (17 percent )  and l e s s  than f cm o f  d u f f ,  whereas t h e  FEID phase 
had 6 percent  bare  s o i l  with duf f  depth averaging 2.4 cm. A l l  o f  t h e  s o i l s  had dark-  
ened A1 su r f ace  horizons.  

Weather d a t a  from Canyon Fer ry  (appendix D-2) provide an example of t h e  c l imate  on 
a  PIPO/FUTR s i t e  . 

hooductivity/Management.--Forage production f o r  domestic s tock ,  deer ,  and e l k  i s  
s u b s t a n t i a l .  Deer and e l k  winter  u se  is  heavy because of  mild temperatures ,  l ack  of 
snow cover ,  and t h e  presence of P u ~ s h i a  dridenkata,  one of  t h e  more d e s i r a b l e  big-game 
browse spec ies .  Purshia t r i d e n t a t a  is  k i l l e d  by ground f i r e  but apparent ly  re invades  
qu i ck ly  fol lowing su r f ace  f i r e s  (R.  and J. Daubenmire 1968). 

Timber p roduc t iv i t y  i s  very  low, because of slow growth and s t o c k a b i l i t y  l im i t a -  
t i o n s  (appendix E ) .  S i l v i c u l t u r a ~  cons idera t ions  a r c  s i m i l a r  t o  those  described f o r  
t h e  PIPO/AGSP h . t .  

Other  s tudies .--R.  and J.  Daubenmire (1968) described s i t u a t i o n s  i n  t h i s  h a b i t a t  
type  i n  which S t ipa  comata or A x - i s t i d a  longiseta dominated t h e  f o r b  l aye r .  Sfiipa was 
an important component along with Agropyron spicatwn near  Rexfoxd, Montana, but t h i s  
s i t u a t i o n  was not  found elsewhere i n  t h e  S t a t e .  R. and J. Daubenmire (1968) have c i ted  
seve ra l  examples of  t h i s  h a b i t a t  t ype  i n  t h e  northwestern United S t a t e s  and ad jacent  
B r i t i s h  Columbia. 



Pinus ponderosa/Symphor&arpos aZbus h . t . 
(PIPO/SYAL; ponderosa pine/snowberry) 

~is t r ibut iSon.- -This  hab i t a t  type i s  common on benchlands and north-facing slopes 
i n  cen t ra l  and southeastern Montana. I t  i s  occasionally found i n  western Montana on 
benchlands i n  the  lower-elevation valleys.  Sometimes the  dry extreme of PIPO/sYAL 
develops on south-facing slopes,  but the  bunchgrass-dominated Pinus ponderosa hab i t a t  
types a r e  genera l ly  more prevalent on such exposures. West of the Continental Divide 
p~po/sYAL i s  of ten  absent,  s ince the grassy Pinus ponderosa h a b i t a t  types usually a r e  
bordered by t h e  Pseudotsuga s e r i e s ,  often the  PSME/SYAL h.  t .  Elevations of sample 
p l o t s  ranged from 2,600 f e e t  a t  Plains t o  5,400 f e e t  near Lewistown. 

Vegetation.--Some stands appear even-aged, exhibi t ing a r e l a t i v e l y  uniform, closed 
canopy. Other s tands  have several  age c lasses ,  r e f l e c t i n g  the influence of ground f i r e s .  
Because of f a i r l y  dense shade and heavy duff accumulation, disturbance appears neces- 
sary  t o  e s t a b l i s h  regeneration.  llndergrowth i s  dominated by Symphoricapos albus 
and other  shrubs , ,  accompanied by a r i c h  assortment of perennial Eorbs and grasses.  

Symphoricarpos albus (SYAL) phase/Soil.--This i s  the  most widespread phase. Bunch- 
grasses a r e  of ten  codominant with Symphoricarpos; such stands e i t h e r  a r e  s e r a l ,  o r  a r e  
t r ans i t iona l  t o  t h e  grassy Pinus ponderosa hab i t a t  types.  

Parent mater ia ls  i n  t h i s  phase were var iable  with only one stand found on c a l -  
careous parent  material  (appendix D-l). Surface s o i l s  were s l i g h t l y  ac id ic  and 
gravel ly  with a f u l l  range of textures  from loamy sands t o  s i l t y  c lay  loams. Ground 
surfaces were rock-free with l i t t l e  bare mineral s o i l  exposed i n  natural  stands; duff 
depth averaged 4.5 cm. Although most s o i l s  had darkened A1 horizons, a few displayed 
surface A2 o r  B horizons. 

So i l  moisture depletion during the  growing season has been documented f o r  t h i s  
phase i n  two d i f fe ren t  s tudies  (Daubenmire 1968a, McMinn 19521. Soil d r i e s  t o  the  
wi l t ing point  i n  the  surface  horizons during l a t e  June t o  July. By mid- t o  l a t e  
August the  wi l t ing point  depth reaches a t  l eas t  20 inches. 

~ e r b ~ r i s Q r e p e n s  (BE"RE) phase/Soil . -- his minor phase was found only i n  cen t ra l  
Montana i n  t h e  v i c i n i t y  of  Lewistown and Roundup where i t  occupies gent le  slopes and 
benches more moist than those occupied by the  SYAL phase. Barberis repens i s  common 
i n  t h e  luxuriant  undergrowth, and bunchgrasses a r e  poorly represented. Juniperus com- 
munis and Spiraaa betuZifoZia a r e  common i n  the  shrub layer .  Schizaehne purpurascens 
i s  of ten  present ,  indicat ing some s i m i l a r i t y  t o  the PIPO/PRVI h . t .  

Parent mater ia ls  i n  t h i s  phase were exclusively limestone (appendix D - 1 ) .  Soi l s  
were v i r t u a l l y  gravel-free i n  the  surface 20 cm and ranged from s l i g h t l y  ac id ic  t o  
s l i g h t l y  bas ic .  Textures ranged from s i l t  loam t o  s i l t y  c l ay  loam. Ground surfaces 
were rock-free and no bare s o i l  was exposed i n  na tu ra l  stands. Average duff accumula- 
t i o n  was g rea te r  than 5 cm. A l l  s o i l s  had well-developed A1 surface horizons. 

Climate.--Weather data  f o r  Lewistown represent  the  cl imate of the  PIPO/SYAL h . t .  
i n  cen t ra l  Montana (appendix D-2). 

ProductivCty/Mamgement.--Timber productivity i s  low, although it i s  one of the 
more praductive hab i t a t  types i n  the  Pinus ponderosa s e r i e s  (appendix E ) ,  In western 
Montana, s i t e  index f o r  Pinus ponderosa i s  s imi lar  t o  t h a t  f o r  the grassy hab i t a t  
types, but basal  areas  i n  PIPOISYAL a r e  subs tan t i a l ly  g rea te r ,  indicat ing higher 
s tockab i l i ty  and volume po ten t i a l s .  Eastward, both s i t e  indexes and basal areas  a r e  
generally higher than f o r  the  grassy hab i t a t  types i n  t h i s  s e r i e s .  PIPO/SYAL stands 
should regenerate Easter than the  grassy hab i t a t  types, i f  s i t e  preparation i s  
adequate. However, c l ea rcu t s  may be d i f f i c u l t  t o  regenerate due t o  droughtiness 
and competition from s e r a l  bunchgrasses. 



Forage production is somewhat variable. Bunchgrasses are well represented in the 
Symphoricarpos aZbus phase (appendix C-1), indicating a good potential for domestic 
livestock. This potential declines in later successional stages. Both phases have a 
fair complement of palatable big-game browse species. 

Other studies.--The SYAL phase is comparable to the Pinus ponderosa/Symphoricarpos 
atbus h.t. described by R. 6 .J. Daubenmire (1968) and Robert Steele and others (1975, 
preliminary draft of forest habitat types of central Idaho, USDA Forest Service, Inter- 
mountain Station). Hoffman and Alexander (1976) describe a Pinus ponderosu/Spiraea 
betutifotia h.t. in Wyoming that is similar to our BERE phase. 

Pinus ponderosa/Pmmus virginiana h . t . 
(PIPO/PRVI; ponderosa pine/chokecherry) 

Distribution.--This habitat type was found only in southeastern Montana where it 
is restricted to moist, north-facing slopes and draws mostly between 3,900 and 4,400 
feet in elevation. 

Vegetation.--Stand structure is variable. Some stands appear to be all-aged, with 
scattered regeneration and rather uniform representation of size classes. Other stands 
show two or even three distinct size classes. 

Undergrowth differs from other Pinus ponderosa habitat types. Prmnu.s virginiana, 
AmeZanchier aZnifoZia, and Sgmphoricarpos atbus form a shrubby layer. Green ash, 
Fraxinus pennsyluanica, occurs on semiriparian sites. Berheris repens, Arnica 
cordiToZia , Cystopteris fragilis , Rhus radicans, GaZiwn borea Ze, Schizachna purpurascens 
and Rgroskis scabra are characteristic of this habitat type. 

&nus vi~ginianu IPRVII phase.--This is the common phase of the habitat type. 

Shapherdia canadensis (SHCA) phase.--This minor phase was found only on the 
northern Cheyenne Indian Reservation west of Ashland. It is distinguished by a shrub 
layer dominated by Shepherdia canadensis. In addit ion, Arctostaphy Zos uva-ursi , PyroZa 
spp., Spiraea betuZifoZia and occasionally Linnaea bor~alis help to differentiate this 
phase from the rest of the PJ;DO/PRVI h,t, 

SoiZ/CZLvai%. --This habitat type was found only on noncalcareous sandstone, 
"siltstone, and shale parent materials (appendix D-1). Surface soils were acidic to 
slightly acidic gravelly silt loams with well-developed A1 horizons. Ground surfaces 
were virtually rock-free and no mineral soil was exposed in natural stands. Duff 
depths averaged 5.8 cm in the PRVI phase and 3.5 cm in the SHCA phase. 

Although annual precipitation is low in this region [about 11 inches at Ashland), 
much of it falls during the growing season. It is doubtful if severe periods of summer 
drought occur on these sites. 

Productivity/Managem~nt.--Timber productivity is low to moderate (appendix E). 
Average site index and maximum stand heights are higher than other eastside Pinus 
pondarosa habitat types. 

A rich assortment of palatable shrubs and forbs makes this a preferred wildlife 
habitat type. Mule deer browse heavily on &nus virginiana, ~melanchier alnifolia, 
and other shrubs, often severely restricting development of the shrubs, 

Cattle make little use of this habitat type, preferring adjacent open forests 
with bunchgrass undergrowth. 

Othr studies.--Thilenius (1972) described three habitat units in the Black 
Hills that appear similar to the PRVI phase: Pinus ponderosa-Quercus rnacrocaz~pa/ 



-us virginima/Symphoricaqos aZbus/Berberis repens (IN-61,  Pinus ponderosa-@ereus 
macrocarp~/Pmm~s virginiana/Sympho~icmpos aZbus/Schizachne purpumscens-Carex foena 
(HU-7), and p a r t  of Pinus ponderosa/Frunus virginiana/Amelanchier aZnifoZia/GaZiwn 
g f Z a m  (HU-8). The SHCA phase appears t o  be re la ted  t o  two of Thilenius '  (1972) 
habi ta t  units: X n u s  ponderosa/Slzepherdia canadensis/Spphoricarpos aZbus/ArctostaphyZos 
uva-zrrsi (HU- 2) and p a r t  of Enus ponderosa/Pmmus virginiana/Ame Zanchier aZnifoZia/ 

~ C ~ Z O F U V I  (HU-8). 

Pseudotsuga menziesii Series 

~istrCbution.--Pseudotsuga i s  the indicated climax i n  a broad fo res t  b e l t  a t  
moderate e levat ions  i n  the  Montana Rockies. Unlike the  d r i e r  f i n u s  pondsrosa 
and Pinus fZexiZis s e r i e s ,  the Pseudotsuga s e r i e s  does not extend appreciably out 
on to  the Great Plains.  I t  i s  associated with well-drained mountain slopes and 
valleys and extends from the  lower elevations of f o r e s t  growth up t o  about 5,500 
feet, on southern exposures i n  northwestern Montana, and from lower t imberline up t o  
about 7,500 f e e t  on warm aspects i n  southern Montana. 

This climax s e r i e s  i s  broader and more diverse i n  the  Montana Rockies than i n  
northern Idaho. In f a c t ,  the Pseudotsuga and Abies Zasiocarpa s e r i e s  form the  bulk 
of the  coniferous f o r e s t  i n  the Montana Rockies. 

The Pseudotsuga s e r i e s  i s  bordered on warmer, d r i e r  s i t e s  by the  Pinus ponderosa 
o r  P. fleziZis s e r i e s  o r  by grassland. In many areas  it i s  bounded on more moist 
s i t e s  by the  P-Lcea s e r i e s ,  and i n  northwestern Montana often by the  Abies grandis 
ser ies .  A t  higher elevations it gives way t o  the  Abies Zasioearpa s e r i e s .  

Vegetat$on.-- Pseudotsuga rnanziesii i s  more shade-tolerant  than i t s  pr incipal  
associa tes ,  which a r e  Pinus ponderosa on warm-dry s i t e s  within the  s e r i e s ,  and Pinus 
eontorta and (west of  the Continental Divide) L a r k  occidentaZis under cool-moist 
conditions. His to r i ca l ly ,  wi ldf i re  has helped maintain these  s e r a l  species i n  much 
of the  Pseudotsuga s e r i e s .  A l l  four of these species a r e  adapted t o  f i r e ,  and they 
regenerate well following disturbance. %nus ponderosa and Larix occidentaZCs 
commonly survive 300 t o  400 years, while Pinus contor&a survives only about h a l f  a s  
long. In the  absence of disturbance Pseudotsuga is  the  only  species t h a t  continues 
t o  regenerate i n  any abundance; t h u s  it gradual ly  becomes dominant i n  undisturbed 
stands. 

Undergrowth i s  var iable  among the  15 hab i t a t  types i n  t h i s  s e r i e s .  Bunchgrasses 
dominate th ree  o f  the  d r i e s t  habi ta t  types: Pseudoi4suga/Agropyron spieatwn, PseudoZotsuga/ 
Festuca idahoensis, and Pseudotsuga/Festuca scabreZZa. These of ten  appear s imi lar  t o  
the corresponding Pinus ponderosa/bunchgrass hab i t a t  types ( f ig .  13). In some of the  
o ther  Pseudotsuga hab i t a t  types (for example, PSME/CARU) , bunchgrasses of ten  occur under 
se ra l  conditions and may p e r s i s t  i n  openings. Several of the  cooler Pseudotsuga hab i t a t  
types (e . g . , PSME/VACA, PSME/LIBO, PSME/VAGL) have undergrowth rough1 y comparabl e t o  
some types i n  the  Abies lasiocarpa s e r i e s  ( f i g .  14). 

~ o i z / ~ ~ i m a e e .  --Soils a r e  var iable  throughout the  s e r i e s .  In general ,  hab i t a t  
types were not s t rongly  re la ted  t o  spec i f i c  parent mater ia ls ,  although many were found 
only on noncalcareous subs t ra tes ,  Surface s o i l s  a r e  cons i s t en t ly  gravel ly  and ac id ic ,  
except on calcareous subst ra tes .  Surface rock and bare s o i l  a r e  conspicuous i n  the  
Pseudoksuga/bunchgrass h . t . s  and average duff depth is  less than 3 cm. Average duff 
depth i n  the  other Pseudotsuga hab i t a t  types is  from 3 t o  6 cm. 

Some cl imat ic  parameters fo r  the  Pseudotsuga s e r i e s  are shown i n  appendix D-2.  



Fzgure 13. --Pseudotsuga menziesll/Agropyron spicatun h. t. un a sseep south srope 15,650 
feet east of PhiZipsburg i n  west-central a. SoiZ i s  lol 
much 

sandy; 
ground surface i s  exposed, I: razing. 

rzgure 14. --Pseudots~ ~ r n  globu 
phase) on a ! lev.)  i atzve Ly 
Missoula i n  west-cc Pinus ponaerosa domi; 
story; Vacciniun a m  reropnyliun can be seen i n  the undergrowtn. 



Fire his tory . - -Wildf i re  appears t o  have occurred more f requent ly  i n  t h i s  s e r i e s  
than in coo le r  o r  more moist s e r i e s .  However, f i r e s  have gene ra l ly  been l e s s  des t ruc-  
tive t o  mature s t ands  i n  t h i s  s e r i e s  than i n  t h e  cooler  o r  more moist s e r i e s  (Wellner 
1970; ArnO 1976). Natural f i r e  frequency i n  many s tands  has been between 10 and 30 
years .  

mductivi ty/Managernent .  --Timher p roduc t iv i t y  ranges pr imar i ly  from low t o  
moderate i n  t h i s  s e r i e s  (appendix E ) .  Production of  forage  f o r  domestic s tock and b ig  
game v a r i e s  cons iderably  between h a b i t a t  types.  Lower e l eva t ions  and sou the r ly  
exposures a r e  o f t en  important f o r  deer  and e l k  win ter  range. 

Pseudotsuga menziesii/Agropyron spicatwn h . t . 
(PSME/AGSP; ~ o u g l a s - f  i r /bluebunch wheatgrass) 

~ i s t r i b u t i o n . - - T h e  PSME/AGSP h . t .  r ep re sen t s  t h e  warm-dry extreme of  t h e  
p s e d o t s u g a  climax s e r i e s .  I t  occurs  mostly on s t e e p  southern o r  western exposures, 
and i s  most common i n  c e n t r a l  and west-central  Montana. Elevat ion of  sample p l o t s  
ranged from 5,000 t o  6,500 f e e t .  I t  has a coo le r  environment and sho r t e r  growing 
season than  t h e  PIPO/AGSP h . t .  

vegetat ion.--Trees a r e  widely spaced and stand s t r u c t u r e  i s  s imi l a r  t o  t h a t  of  
t h e  g ra s sy  group of h a b i t a t  types i n  t h e  Pinus ponderosa s e r i e s .  Pinus ponderosa i s  
o f t en  a major s e r a l  o r  climax a s soc i a t e .  On limestone-derived s o i l s ,  Pinus f l e s i Z i s  
i s  commonly p re sen t  a s  a minor s e r a l  component. 

Undergrowth i s  dominated by Agropyron spicatwn and BaZswnorhiza s a g i t t u t a .  
Sca t te red  shrubs may be p re sen t  with low coverages (appendix C ) .  Undergrowth composi- 
t i o n  is q u i t e  s i m i l a r  t o  t h e  PIPO/AGSP h . t . ;  however, t h e  PSME/AGSP h . t .  has no 
apprec iab le  r ep re sen ta t i on  of  Great P la ins  grass land  spec ies .  Festuca idahoens is  was 
common i n  a few PSME/AGSP s tands  west of t h e  Continental  Divide, but Pinus ponderosa 
was a major s e r a l  spec i e s  and s i t e  f e a t u r e s  f i t  t h e  PSME/AGSP desc r ip t i on .  

Soi l . - -Our s tands  were on a v a r i e t y  of ca lcareous  and noncalcareous parent  
ma te r i a l s  (appendix D-1). Surface s o i l s  were g r a v e l l y  (42 percent ) ,  a c i d i c  t o  s l i g h t l y  
bas ic  (on l imes tone) ,  and ranged i n  t ex tu re  from loamy sand t o  s i l t .  Ground su r f aces  
averaged I 1  percent  rock,  13 percent  bare  s o i l ,  and only 2 . 5  cm duff depth.  A l l  o f  t h e  
s o i l s  had an A1 su r f ace  horizon.  

Productivity/Management.--Forage production f o r  l ives tock  i s  moderate, but  s t eep  
s lopes  l i m i t  g raz ing .  Mule deer  and e l k  use was q u i t e  evident ,  apparent ly  a s  p a r t  of 
t h e i r  win ter  range.  Browse production is  low, but  warm exposures encourage frequent  
use. 

Timber p roduc t iv i t y  i s  low t o  very low, a s  i nd i ca t ed  by both low s i t e  indexes and 
s t o c k a b i l i t y  l i m i t a t i o n s  (appendix E ) .  C l ea rcu t t i ng  i n  t h i s  type  w i l l  g ene ra l ly  r e s u l t  
i n  conversion t o  grass land  with very  slow re invas ion  of  t r e e s .  Light s e l e c t i o n  o r  
s an i t a t i on - sa lvage  c u t t i n g  w i l l  permit t imber harves t  and p ro t ec t  t h e  s i t e .  Natural 
regenera t ion  may t a k e  20 t o  40 years ,  but t h i s  should be acceptahle under a s e l e c t i o n  
system of  management. I n t ens ive  c u l t u r a l  work is d i f f i c u l t  t o  j u s t i f y  with such low 
p roduc t iv i t y  p o t e n t i a l .  

Other studies.--McLean (1970) described a ve ry  s imi l a r  ~ s e u d o t s u g a / ~ g r o p ~ r o n  h . t .  
i n  B r i t i s h  Columbia. Robert S t ee l e  and o the r s  (1975 prel iminary d r a f t ,  lJSDA Fores t  
Serv ice ,  Intermountain S t a t i o n )  a l s o  desc r ibe  a comparable s i t u a t i o n  i n  c e n t r a l  Idaho. 



Pseudotsuga menziesii/Festuca idahoens is  h . t .  
(PSdE/FEID;  Douglas-fir/Idaho fescue)  

Di.stribueion.--The PSME/FEID h . t .  i s  found on d r y  s i t e s  t h a t  a r e  gene ra l ly  
cooler  than those of  t h e  PSME/AGSP h . t .  I t  occurs on a v a r i e t y  of  a spec t s  u s u a l l y  
between 5,600 and 7,350 f e e t  e l eva t ion .  PSME/FEID i s  common i n  west-central  Montana 
on the  Deerlodge National Forest and i n  southwestern Montana, but  i s  r a r e  elsewhere. 
In southwestern Montana it of ten  occurs a s  a topographic climax a t  t he  lower edge of 
t h e  f o r e s t  on nor th  s lopes .  I t  a l s o  forms a topographic climax on souther ly  exposures 
a t  higher e leva t ions .  There s tands  a r e  more open and undergrowth i s  b e t t e r  developed. 

Vegetak&on.--PSME/FEID d i f f e r s  from t h e  o the r  ~seudotsuga/bunchgrass  h a b i t a t  
types i n  t h a t  Pinus ponderosa is  e s s e n t i a l l y  absent .  PSME/FEID occurs i n  a r eas  
where even t h e  va l l ey  base e leva t ions  a r e  near  t h e  upper e l eva t iona l  o r  cold limits 
of  P. ponderosa. Small amounts of  Pinus fZexiZis may occur i n  s tands  on limestone- 
derived s o i l s .  

As with PSME/AGSP, undergrowth coverage i s  sparse .  Common a s s o c i a t e s  of  Festuca 
iduhoensis include Ribes cereum, Artemisia k r idan ta t a ,  and Agropyron spicatum. 

Soil.--Our s tands  were on a v a r i e t y  of calcareous and noncalcareous parent  
ma te r i a l s  (appendix D-1). Surface s o i l s  were a c i d i c ,  averaged 31 percent  gravel  con- 
t e n t ,  and ranged i n  t e x t u r e  from sandy loam t o  s i l t ,  Ground su r faces  averaged 9 percent  
rock, 9 percent  bare s o i l ,  and 2 .4  cm d u f f  depth.  Almost a l l  of t h e  s o i l s  had an A 1  
horizon. 

Productivity/&nagementq --Forage p o t e n t i a l  f o r  l i ves tock  is moderate i n  c l ea red  o r  
open s tands .  Slopes a r e  of ten  gen t l e  enough t o  allow domestic l i ves tock  grazing.  Mule 
deer  and e l k  use was q u i t e  evident ,  apparently f o r  winter  cover and forage.  

Timber product iv i ty  i s  low, a s  r e f l e c t e d  by low s i t e - index  values and apparent 
s t o c k a b i l i t y  l imi t a t ions  (appendix E ) .  Dense stands on no r th  o r  e a s t  aspec ts  o f t e n  
become s tagnated .  Pseudotsuga i s  t h e  only commercial t r e e  spec ies  i n  t h i s  h a b i t a t  
type.  Timber management considerat ions a r e  s imi l a r  t o  those  described f o r  t h e  PSME/ 
AGSP h . t . ,  except t h a t  small c l ea rcu t s  may be appropr ia te  f o r  s tagnated s tands  on 
nor th  s lopes .  

Other s tudies.--This  h a b i t a t  type has been described f o r  c e n t r a l  Idaho [Robert 
S t e e l e  and o the r s  1975 prel iminary d r a f t ,  USDA Forest  Serv ice ,  Intermountain S t a t i o n ) .  
McLean (1970) described a PSME/FEID h . t .  i n  B r i t i s h  Columbia; however, h i s  desc r ip t ion  
corresponds t o  our PSME/CARU h . t . ,  AGSP phase i n  Montana. 

Pseudotsuga menzies i i /Fes~uca  scabreZZa h . t .  
(P~E/FESC; Douglas- f i r / rough fescue)  

Distr ibueion.  --The PSME/FESC h. t. was found on1 y i n  northwestern,  wes t -cent ra l  , 
and c e n t r a l  Montana. Most sample stands were on south- o r  west-facing s lopes  between 
2,700 and 5,700 feet i n  e l eva t ion ,  but they ranged a s  h igh  a s  7,400 f e e t  i n  c e n t r a l  
Montana. 

Vegeeation.--Pinus ponderosa is  o f t en  a major sexal  o r  climax a s s o c i a t e  with 
Pseudo8suga. Only occas ional ly  a r e  s i t e s  found a t  e l eva t ions  above t h e  cold limits of 
g n u s  ponderosa. Pinus fZexiZis i s  a minor component of some s tands  on ca lcareous  s o i l s .  

Undergrowth appears similar t o  t h a t  of adjacent  Festuca scabreZZa grass lands .  
Small amounts of Ameknch<er aZnifoZia, &nus v i rg in iana ,  and Rosa woodsii are often 
found. Purshia tridenkaea was abundant i n  two sample s tands ;  i n  t h i s  situation 



wildlife management implications might p a r a l l e l  those f o r  the  PTPO/PUTR h . t .  Major 
grasses and Eorbs associated with Fes-hca scabreZZa include Agropyron spicatm, Fe8tuca 
&befisis, KoeZeria e r i s t a t a ,  BaZsmorhCza sagC+tata, and Lithospernwn ruderaze. 

The Festuea scabreZZa union was given hab i t a t  type s t a t u s  i n  the  Pseudotsuga 
series f o r  two reasons: (1) There i s  a geographical segregation of PBE/FEID and 
P S ~ / F E S C  h . t . s ,  t he  l a t t e r  occurring t o  the  north;  (2 )  Pinus ponderosa i s  o f t en  a 
major climax associa te  i n  the  PSME/FESC h . t . ,  but i s  absent i n  PSME/FED. Feseuca 
scabreZZ~ and F. idahoensis unions have less-contras t ing hab i t a t s  i n  the  Pinus fZeziZis 
and p. ponderosa s e r i e s ,  thus they a re  c l a s s i f i e d  as phases. 

SoiZ.--Our stands were on a va r i e ty  of calcareous and noncalcareous parent materials  
D-1). Surface s o i l s  were ac idic ,  averaged 37 percent gravel content and 

ranged i n  t ex tu re  from loam t o  s i l t .  Ground surfaces averaged 5 percent rock, 7 percent 
bare s o i l ,  and 2 .5  cm duff depth. Many of the  s o i l s  had an A 1  horizon. 

~roductivity/Managemant. --On gentle t e r r a i n ,  the  PSME/FESC h. t. i s  one of the  
bet ter  f o r e s t  hab i t a t  types f o r  production of forage f o r  domestic stock. Canopy 
coverage of bunchgrasses is  much greater  than fo r  o ther  Pseudotsuga hab i t a t  types 
(appendix C-13. Mule deer and e lk  use was qu i t e  evident, apparently a s  winter range. 

Timber productivity i s  low t o  very low, due t o  both low s i t e  index values and 
s tockabi l i ty  1 imitat ions (appendix E) . Timber management considerations a r e  s imi lar  
to those described f o r  the  PSVE/AGSP h . t .  

Other studies.--The PSME/FESC h a t .  has not been described elsewhere. 

( P s e u d o t s u g a  rnenziesii/vucciniwn caespdtosum h. t . 
(PSME/VACA; Douglas-firldwarf huckleberry) 

~is-bribution.--The PSME/VACA h . t .  i s  found on r e l a t i v e l y  warm and moist, but well- 
drained benches and gent le  s lopes .  I t  i s  common i n  northwestern, west-central, and 
centra l  Montana. Elevations a r e  mostly 2,500 t o  3,800 f e e t  i n  northwestern Montana, 
2,900 t o  4,500 f e e t  i n  west-central Montana, and 5,200 t o  6,400 f e e t  eas t  of the  
Continental Divide. Afternoon temperatures may be high i n  summer, but i n  many of these 
s i t e s  cold a i r  accumulation c rea tes  a " f ros t  pocket.'' 

Vegetation.--Most stands i n  northwestern Montana a r e  dominated e i t h e r  by Pinus 
pondeposa o r  L a r k  occ iden ta l i s  ( f ig .  151. East of t h e  Continental Divide and on 
colder s i t e s  i n  northwestern Montana, E n u s  contor*a i s  the  dominant s e r a l  t r e e  species.  

Undergrowth i s  a low, dense layer of CaZamagrostis rubescens, Carex geyerd, Vaccin- 
iwn eaespitoswn, and Arctostaphy 20s uva-msi, Linnaea boreal is  i s  well represented i n  
about a t h i r d  of the  stands sampled, apparently on the  more moist s i t e s .  Symphoricarpos 
aZbus i s  sometimes well represented,  but usual ly  has l e s s  coverage than CaZamagrostis 
and i t s  low-growing assoc ia tes .  XerophyZZm tenax i s  occasionally present on s i t e s  i n  
cool mountain canyons. 

The open, park-l ike condit ions and large  f i r e - sca r red  s e r a l  t r e e s  found i n  
undisturbed stands of PSME/VACA suggest a h i s to ry  of frequent ground f i r e s .  In many 
cases Pseudo8suga has only recen t ly  begun t o  regenerate,  because of pas t  fires o r  
perhaps due t o  moisture deple t ion i n  the  surface s o i l  caused by heavy stocking of 
old-g~owth Pinus ponderosa and L a r k  occidentaZis and the  dense mat of undergrowth. 

SoiZ/CZimate.--Our stands were on a v a r i e t y  of noncalcareous parent mater ia ls  
[appendix D-1). Surface s o i l s  were ac id ic ,  gravel ly  (26 percent) sandy loams t o  
loams. Very l i t t l e  rock and bare s o i l  were exposed; duff  depth averaged 4 . 3  cm. 



Figure 15. --Pseudotsuga menziesii/Vaccinium caespitosum h. t. on gentle terrain (4,500 
feet elev.) northeast of Missoula. Pinus ponderosa and Larix occidentalis 
dominate the overstory, but the regeneration is Pseudotsuga. 

Weather data from Greenough and Pleasant Valley (appendix D-2) represent the 
climate of the PSME/VACA h.t. west of the Continental Divide. 

Productivity/Management.--West of the Continental Divide this habitat type affords 
good growth for a mixture of commercially valuable tree species; growth of Pinus 
ponderosa is excellent. Productivity ranges from moderate to high in western Montana 
(appendix E). Eastward, the habitat type is less productive, Pinus contorta is the 
dominant seral species, and Pinus ponderosa and Lark  occidentaZis are absent. 

Either even-aged management or selective removal of Pseudotsuga will favor 
perpetuation of seral tree species in this habitat type. Overstory removal will lead 
to increasing dominance by Pseudotsuga. The sod formed by Calamagrostis rubescens and 
its associates may need breaking for successful regeneration of conifers. Wide 
latitude can be taken in managing these productive and accessible sites. 

Domestic stock use was observed only locally. The forage potential for livestock 
is low in natural stands. However, deer, elk, and occasionally moose use them heavily 
in winter, if snow depths are not too great. 

This habitat type is frequently used for recreation sites, including campgrounds 
and summer home developments. 

Other studies.--Steele and others (1976 preliminary draft, USDA Forest Service, 
Intermountain Station) has recorded this habitat type in north-central Idaho. In 
Alberta, that part of Ogilvie's (1962) Pseudotsuga/CaZamagrostis h. t . which includes 
Vacciniwn caespitoswn appears to be similar. 



~ i s t r i b u t i o n . - - I n  most of Montana, the  PSVE/PHMA h . t .  occurs predominantly on 
cool and moist north- or  east-facing slopes. However, t h e  CaZmnagrostis rmbescens 
phase is  usual ly  associated with southerly exposures, and i n  moist areas  of north- 
western Montana the  Physocarpus phase occurs on south-facing slopes. In northwestern 

west-central Montana the  hab i t a t  type was found a t  elevations of 2,000 t o  5,700 
fee t ,  i n  cen t ra l  Montana a t  4 ,800 t o  5,800 f e e t ,  and i n  south-central Montana a t  
5,100 t o  6,700 fee t .  

Vegetakion.--The overstory is  normally dominated by Pseudotsuga. West of the  
continental  Divide, Pinus ponderosa, Larix occidentaZis, and Pinus contor ta  a r e  minor 
sera1 components of many stands; however, Pseudotsuga i s  usually the  dominant t r e e  
species i n  a l l  s tages  of succession. East of the  Continental Divide, Psaudotsuga i s  
the only t r e e  species present  i n  appreciable amounts. An exception was found on 
limestone subs t ra tes  i n  south-central  Montana, where Pinus fZexiZis was a major 
associa te  of Pseudotsuga under s e r a l  conditions. 

Physocarpus rnaZvaceus (PHMAI phase. --Physocarpus maZvaceus or  HoZodiscus d iscolor  
form a dense shrubby layer t h a t  dominates the  undergrowth ( f ig .  16).  Spphor icarpos  
aZbus, Spiraea betuZifoZia, CaZamagrostis mbescens, Arnica cordi.foZia, and Cmex 
geyeri a r e  often we1 1 represented. D i s p o m  t r a c h y c ~ u m ,  SmiZacina spp. , ThZietmun 
occideneaZe, and other  mois t -s i te  forbs  are common, Stands a r e  normally on north or  
east  aspects .  

CaZmagrostis rubescens (CABU) phase.--This warm-exposure va r i a t ion  o f  t h e  
PSME/PHi'dA hh.. is  common i n  west-central Montana. In mature stands CaZdmagrostis 
mbescens and Carex geyeri  a r e  dominant beneath a scat tered Physocarpus shrub layer .  
Agropyron s p i c a t m  and BaZsmorhZza sag&t ta ta  a r e  common i n  half  of  the  sample stands 
( f ig .  17) and they may dominate stands i n  ear ly  s e r a l  condition. Pinus ponderosa 
is a major s e r a l  dominant on these s i t e s ,  and Hnus eontor ta  and Lark oceidentaZis 
are absent because of droughty condit ions.  This phase evidently represents a 
t r ans i t ion  from PSMWHMA t o  the  PSM</CARU o r  PSME/AGSP h . t . s .  

Soil.--Our stands were on a va r i e ty  of noncalcareous parent mater ia ls  west of the  
Continental Divide; near and e a s t  of the  Continental Divide stands were a l s o  found on 
limestone (appendix D-1). Surface s o i l s  were ac idic  ( s l i g h t l y  bas ic  on limestone), 
gravelly (average 42 percent) ,  and ranged i n  texture  from sandy loam t o  s i l t .  L i t t l e  
exposed rock was evident i n  the  PHMA phase with about 5 percent i n  the  CARU phase. No 
bare s o i l  was exposed i n  e i t h e r  phase and duff depth averaged about 4 cm i n  both. 

Productivi~y/Managemnt.--Timber product iv i ty  is  moderate t o  high i n  western Mon- 
tana, but only low t o  moderate eastward (appendix E ) .  The highest product iv i t ies  a r e  
found i n  western Montana i n  the  PHMA phase. East o f  t h e  Continental Divide ,s i lv icul tura l  
prescr ip t ions  consider only Pseudofisuga s ince  K n u s  ponderosa and P. contor ta  a r e  r a re ly  
present. West of  t h e  Divide, P. ponderosa, P. eontorta, and Larix occidentaZis may be 
perpetuated where they occur na tu ra l ly  through even-aged management. P a r t i a l  cu t t ing  
favors Pseudotsuga, but timber production may be severely reduced i n  dwarf-mistletoe 
(Arceuthobiurn) infected stands.  

Livestock usual ly  graze only small areas  of gen t l e  topography i n  t h i s  type. 
Heavy grazing can e s t a b l i s h  a Poa disclimax s imi lar  t o  t h a t  described by R. and 
J. Daubenmire (1968) . 

Big game use of PSME/PHMA h . t .  is  var iable ,  ranging from t rans i to ry  o r  bedding 
a c t i v i t y  t o  heavy winter use by e l k  and deer. In tens i ty  of use may depend on 



Figure 16. --Physocarpus phase fPSME/PHMA h. t. ) on a steep east  exposure (5,000 feet 
elev.  ) south of Drummond i n  west-central f4ontana. The overstory i s  almost purely 
Pseudotsuga about 170 years of  age. 

Figure 17. --Cal amagrostis phase (PSb!E/PHJlA h. t. ) on a steep southwest exposure f4,50C 
feet  e lev . )  southeast of  Missoula. Pinus ponderosa i s  a long-lived sera2 dminant. 



snowpack depth, successional stage, and the availability of favored browse species. 
The ~ a b n a g r 0 8 t i s  rmbescens phase, which occurs on warmer slopes, may have the greatest 
importance as winter range. 

Other studies.--R. and J .  Daubenmire (1968) and Hoffman and Alexander (1976) de- 
fined ~seudotszcga/Physoearpu8 h . t . s that are similar to our PSME/PHM h . t . , PHMA phase. 
Steele and others (1975 preliminary draft, USDA Forest Service, Intermountain Station) 

finding both phases of the habitat type in central Idaho. 

Pseudotsuga menziesii/Vacciniwn globulare h.t. 
(PSME/VAGL; Douglas-fir/blue huckleberry) 

~istribution.--PSME/VAEL is found on relatively cold sites within the Pseudotsug~ 
series, and generally is bordered upslope by the Abies Zasiocarpa series (ABLA/XETE h.t., 
vAGL phase or ABLA/VAGL h.t.1. It is a major habitat type in vicinities of the Lolo 
and Bitterroot National Forests and is also prominent in central Montana. It occurs on 
well-drained slopes at elevations between 4,300 and 6,800 feet. 

Vegetation.--Pseudotsuga is the indicated climax as well as a vigorous member of 
most seral communities . Pinus contorta, L a r k  occidentalis, and Pinus ponderosa 
are seral components whose abundance varies considerably by phase. Vaccinim gZobu2are 
is well represented in undergrowth throughout the habitat type. Most stands have a mat 
of ~aZamagros-bis rubescens and Carex geyer-i. Spiraea betuZifoZia is usually common, 
as is XerophyZZwn in two of the phases. 

Arctoskaphylos uva-msf (ARUV) phase,--This phase occurs on relatively warm sites, 
on moderate southerly slopes mostly between 4,300 and 5,600 feet. It occurs rather 
extensively near and west of Missoula, as well as along the west side of the Bitterroot 
Valley. Unlike other phases, Pinus ponderosa is a dominant in seral communities, and 
Enus  contorta and Laris occidenta2i.s have only minor representation in most stands. 
Arctos&phyZos uva-ursi is common in the undergrowth, and Carex geyeri and XerophyZZwn 
are usually common also. Vegetative composition of stands in this phase is related 
to that of the PSME/CARU h.t., ARUV phase, except for the VaccCnium gZobuZare and 
Xe~dophyZZwn, which are indicative of colder climatic conditions. 

XerophyZZwn tenax (XBTE) phase.--Although this phase is found in the samc geo- 
graphic area as the ARUV phase, it occupies cooler sites. It is also found on south- 
ern exposures, but at somewhat higher elevations (4,800 to 6,500 feet). Pinus contorta 
and L a p i x  0ccidentaZi.s are major dominants in seral stands, and Pinus ponderosa is 
absent or only a minor component. Vaecinim gtobukre is usually well represented, 
and XerophyZZwn is common. Most stands in this phase were classified as Pseudotsuga/ 
XerophyZZm h.t. in our preliminary publications (1972 and 19741, 

Vaccinim gZobuZare (VAGL) phase.--In contrast to the other phases, this one is 
commonly associated with the continental mountain climate found near and east of the 
Continental Divide in Montana. It was sampled in central Montana and also locally in 
an area immediately southeast of Missoula. Unlike the other phases, it is restricted 
to cool exposures (northwest, north, and east), where it occupies moderately steep 
slopes. Elevations of sample stands ranged from 6,200 to 6,800 feet in central Montana 
and from 5,000 to 5,600 feet near Missoula. Pinus contorta is a major component of 
sera1 stands; additionally, Lurk occ idenhz i s  and pinus ponderosa are minor components 
of the stands near Missoula. ArceoseaphyZos and XerophyZZm are scarce in the under- 
growth, a1 though Vaceiniwn g ZobuZare is we1 1 represented. Arnica ZatCfo Zia, indicative 
of colder climatic conditions, is common in some stands. 

Soil.--Our stands were on a variety of noncalcareous parent materials (appendix D-1). 
Surface soils were very gravelly sandy loams to silts in the XETE phase; gravelly silty 



clay loams in the ARUV phase, and gravelly loams to silts in the VAGL phase. Soils were 
acidic in all phases. Ground surfaces had little rock or bare soil exposed; duff depths 
averaged about 3 cm. 

Produc+ivity/Management.--Timber productivity is low to moderate (appendix El. 
Silvicultural prescriptions and choice of species will vary depending on the phase, 
This habitat type receives little use by domestic stock, Deer and elk use is light 
to moderate. 

This is an important habitat type for production of Vmeiniwn gZobuZare, whose 
berries are utilized by bears, grouse, other wildlife, and humans, and whose shoots 
are browsed by big game. Miller (1977) studied the response of Vnccinium gZobuZare 
to prescribed fires in spring and fall on a site in the ArctostaphyZos phase in 
west-central Montana. Her findings should be useful for predicting response of 
Vacciniwn gZobuZare to management activities. 

This PSME/VAGL h.t. includes a combination of stands formerly classified as 
Pseudotsuga/Va'accin.iwn gZobuZare h. t . and Pseudotsuga/XerophyZZm tenax h. t . (fig . 57, 
page 137) in our preliminary classifications. In final analysis it seemed most realis- 
tic to treat these situations as three phases of one habitat type. 

Other studies,--Steelc and others (1975 preliminary draft, USDA Forest Service, 
Intermountain Station) have identified a few stands as this habitat type in central 
Idaho; it has evidently not been noted or recognized elsewhere. 

Pseudotsuga menziesii/Linnaea borsaZis h. t . 
(PSME/LIBO; Douglas-firjtwinf lower) 

Distribution.--P~~~/~~BO is a major habitat type in northwestern, west-central, 
and central Montana, where it occurs on relatively moist sites for the Pseudotsuga 
series. It often forms a transition between this serfes and the Picea, Ab&s grandis, 
or Abies Lasiocarpa series. This type is usually found on moderate slopes and all 
but the driest (southeast to west) aspects* Elevations vary by phase, but are mostly 
2,600 to 4,000 feet in northwestern, 4,000 to 6,000 feet in west-central, and 5,000 to 
6,500 feet in central Montana. 

V~getat<on.--Pseudotsugu forms the climax and is also a vigorous member of  seral 
communities. Pinus condorba is a major component of young stands throughout the VAGL 
and CARU phases--collectively the cooler sites within this habitat type. Larix 
occ<dentaZis and Pinus ponderosa are often components of seral stands in northwestern 
and west-central Montana, but are absent eastward. 

Undergrowth in all three phases is characterized by a mat of CaZamagrostis 
rubescens in which Linnuea boreaZis is common. Also, AmGostaphyZos uva-ursi, Spiraea 
betuZCfoZia, and Arnica cordifolia or A, ZatifoZia are typically found. Other 
characteristics of the undergrowth vary by phase. 

CaZamagrostis rubescens (CARU) phase.--This phase occupies relatively cold, dry 
sites within the habitat type. It occurs mostly in west-central and central Montana 
at 4,800 to 6,000 feet on cool exposures, but is found as high as 7,250 feet in the 
Big Hole River drainage of southwestern Montana. Enus contor+a is a major component 
o f  seral stands. Undergrowth is distinguished by scarcity of Vaeciniwn gZobuZare and 
Symphoricarpos aZbus. Vaecindwn scopariwn is often well represented, showing this 
phase's resemblance to the neighboring (colder) ABLA/LIBO h.t., VASC phase. The 
undergrowth in representation of Arnica ZatifoZia and moist-site forbs Osmorhiza 
chilensis, %iZacCna skeZZata, and T3zaZickrm occidentale is intermediate between that 
of the SYAL and VAGL phases. 



~ymphoricarpos aZbus (SYAL) phase.--The SYAL phase occurs on benches and cool 
exposures having moist and mild-temperature environments. I t  was sampled a t  2,600 
to 3,800 f e e t  i n  northwestern, 4,000 t o  5,000 fee t  i n  west-central, and near 6,000 f e e t  
in cen t ra l  Montana. In contras t  t o  o ther  phases, Pinus contorba i s  seldom a component 
of s e r a l  stands.  Sympkoricarpos aZbus is  well represented i n  the undergrowth, while 
vacciniwn gZobuZarc, V.  scopariwn, and XerophyZZwn a r e  poorly represented. Arnica 
cordifoZia i s  common and A. ZatdfoZCa r a r e ,  r e f l ec t ing  warmer environmental condit ions,  
~ l s o ,  mois t - s i t e  forbs Osmorhiza chizensis,  SmiZCcina steZZata, and T h a Z i c t m  occi- 
deneaze a r e  conspicuous i n  t h i s  phase. 

Vacciniwn globuZare (VAGL) phase.--This phase occupies t h e  cooles t ,  most moist 
s i t e s  within the  hab i t a t  type; it was found mostly i n  west-central Montana between 
4,250 and 6,000 f e e t  elevation on cool exposures. ~ i h u s  contor ta  i s  a major component 
of s e r a l  s tands ,  and Vaccinim gZobuZare i s  well represented i n  the  undergrowth. The 
coolness of these  s i t e s  i s  indicated by the  presence of XerophyZZwn i n  about hal f  of 
the sample s tands  and by Arnica Za&ifoZia being as abundant as  Arnica cordifoZia; the  
phase thus  shows an a f f i n i t y  with the  Abies Zasiocarpa s e r i e s .  

Soil.--Our stands were on a v a r i e t y  of primarily noncalcareous parent mater ia ls  
(appendix D-1). Surface s o i l s  were ac id ic ,  gravel ly  sandy loams t o  s i l t y  clay loams. 
L i t t l e  rock o r  bare  s o i l  were exposed. Duff depths averaged 4.6 cm i n  the SYAL phase, 
6.1 c m  i n  t h e  CARU phase, and 3.5 cm i n  t h e  VAGL phase. 

Produceiuity/Manag@men$.--Timber productivity i s  moderate i n  western Montana, 
and low t o  moderate eastward (appendix E ) .  The highest product iv i t ies  were i n  the 
CARU phase, The prevalence of CaZmagrostis mbescens i n  a l l  phases should be 
considered i n  s i t e  preparation plans. However, competition f o r  moisture should be 
l e s s  severe than i n  the  PSME/CRRU and PsME/SYAL h . t . s .  Light  t o  moderate use by deer 
and of ten  by e lk  was evident i n  most sample stands.  

Other studies.--Two sample stands from R. and 3 .  Daubenmirefs (1968) Pseudotsuga/ 
CaZmagrostis h . t .  contained L;nnaaa borea l i s  and appear s imi lar  t o  our PSME/LIBO h . t .  
Ogilvie ' s  (1962) Psaudo~suga/ArcdostnphyZos h. t. contained Linnaea and i s  a1 so s imi lar .  

Pseudotsuga menzi~sii/Symphoricarpos aZbus h. t . 
(PSME/SYAL; Douglas-f ir/snowberxy) 

Distribution.--PSMB/SYAL i s  one of the  more common hab i t a t  types and i s  found 
throughout Montana on moderately warm slopes and benches. Occasionally i t  occurs on 
northerly aspects  near the  lower d i s t r i b u t i o n  of Pseudoksuga i n  the f o o t h i l l s  of d r i e r  
mountain ranges. 

vegetation.--Sera1 stands a t  lower elevations a r e  frequently dominated by Pinus 
ponderosa. A t  higher elevations Pseudotsuga dominates most stages of succession. 
Occasionally E n u s  contarka is a minor s e r a l  species. The dominant undergrowth species 
is usual ly  Symphoricarps atbus; va r i a t ions  i n  undergrowth composition a r e  described 
for th ree  phases. 

Agropyron spicatwn (AGSP) phase.--This phase occupies s i t e s  on the  droughty 
lxtreme of the  hab i t a t  type; stands a r e  somewhat: open and of ten  appear s imi lar  t o  
those of the  th ree  Pseudotsuga/bunchgrass h . t . s ,  r e f l e c t i n g  a t r a n s i t i o n a l  environ- 
nent. The phase i s  generally r e s t r i c t e d  t o  west-central Montana, where it occurs on 
Jam, dry southerly exposures. Agropyron spicahun, Festuca iduhoensis, and/or 
3aZsmorhiza s a g i t t a e a  are well represented i n  undisturbed old-growth stands. Pinus 
~onderosa i s  a major seral dominant, and f i n u s  contorta and Lark occCdentaZCs a r e  
ibsent . 



Calamagrostis rubescens (CARU) phase.--Over half of the sample stands in this 
habitat type had Calamagrostis rubescens and Carex geyeri as major components of 
the undergrowth (fig. 18). In northwestern and west-central Montana elevations were 
mostly between 2,700 and 5,500 feet. Eastward, elevations of sample stands were higher 
(5,300 to 7,000 feet). Pinus ponderosa is a seral dominant in northwestern and west- 
central Montana. Pinus contorta is a minor seral component, increasing in abundance 
to the east. Larix occidentalis is generally absent. In many stands Pseudotsuga 
dominates most stages of succession. 

No consistent environmental differences were found to distinguish this phase from 
the SYAL phase. However, the abundance of rhizomatous graminoids seems important to 
recognize. 

Symphoricarpos albus (SYAL) phase. -- Bunchgrasses , Calamagrostis rubescens, and 
Carex geyeri are poorly represented in old-growth stands. Elevations of sample stands 
ranged from 3,600 to 6,400 feet west of the Continental Divide and from 4,800 to 7,200 
feet eastward. Pinus ponderosa is a major seral component on sites within its range, 
while Pinus contorta and Larix occidentalis are essentially absent. In many stands 
Pseudotsuga dominates most stages of succession. 

Figure 18. --Pseudotsuga menziesii/Symphoricarpos albus h. t .  (Calamagrostis phase) 
on a broad ridge (6,000 feet  e lev .  ) i n  the ~ i g  Belt ~oun ta in s  east  o f  Townsend i n  
central Montana. Seral Pinus contorta dominates the overstory along with some 
Pseudotsuga; Symphoricarpos and Calamagrostis dominate the undergrowth. 



so;2.--The PsME/SYAL h . t .  was sampled on a v a r i e t y  of ca lcareous  and noncalcareous 
parent m a t e r i a l s  (appendix D-1). Surface s o i l s  were g rave l ly  (33 percent )  sandy loams 
to silts with  a c i d i c  r e a c t i o n s  ( s l i g h t l y  bas i c  on some of  t h e  ca lcareous  parent  
rn te r ia l s ) .  L i t t l e  su r f ace  rock was evident  i n  t h e  CARU and SYAL phases, although an 
average of  7 percent  was noted i n  t h e  AGSP phase. Only small amounts of  ba re  s o i l  
were exposed; duff depth averages 2 .6  cm i n  t h e  AGSP phase, 3 .6  cm i n  t h e  CARU phase, 
and 4 . 1  cm i n  t h e  SYAL phase, 

ppoductivity/Management.--Timber produc t iv i t y  of t h i s  type ranges from low t o  
high in western Montana and from low t o  moderate eastward (appendix E ) .  Basal a r ea  
stocking i s  good i n  t h e  CARU and SYAL phases, but  t h e  AGSP phase may have s t o c k a b i l i t y  
l i m i t a t i o n s  and a l s o  has t h e  lowest s i t e  index va lues .  Regeneration may be d i f f i c u l t  i n  
the droughty AGSP phase. The prevalence of rhizomatous graminoids i n  t h e  CARU phase 
should be considered i n  s i t e  prepara t ion  p l ans .  

Moderate use  by deer  and occas iona l ly  by e l k  and moose was ev ident  i n  most s tands  
in t h e  CARU and SYAL phases.  

Other studies.--Our SYAL phase i s  s imi l a r  t o  most of R .  and J .  Daubenmire's (1968) 
pse&tsuga/Symphoricarpos h . t . ;  two of t h e i r  s tands  a r e  s i m i l a r  t o  our  CARU phase. 
Ogilviei s (1962) Pseudotsuga/Symphoricarpos h. t . and t h e  p a r t  o f  h i s  Pseudotsuga/CaZama- 
grostis h . t .  having Symphoricurpos "well represented" a r e  comparable t o  our  CARU phase. 
Most of Steele  and o t h e r s  (1975 prel iminary d r a f t ,  USDA Forest  Serv ice ,  Intermountain 
S ta t ion)  PSME/SYAL h . t .  i n  cen t r a l  Idaho i s  a l s o  comparable t o  our  CARU phase. 

Pseudotsuga menziesii/CaZmagros$is mbescens  h . t .  
(PSME/CARU; Doug1 as-f i r l p i n e g r a s  s )  

Distribution.--PSME/CARU i s  t h e  most ubiqui tous h a b i t a t  type  i n  t h e  Pseudotsuga 
s e r i e s  i n  Montana. I t  occurs  on moderately d ry  mountainsides and upper s lopes .  A t  
t he  lower e l eva t ions  it o f t en  occupies no r the r ly  aspec ts  o r  benches, s h i f t i n g  t o  
souther ly  p o s i t i o n s  a t  h i g h  e leva t ions .  I t  o f t e n  r ep re sen t s  t h e  h ighes t  extension of  
t he  Pseudotsuga s e r i e s .  

Vegetation.--Sera1 t r e e  spec ies  include Pinus ponderosa, Pinus contor ta ,  L a r k  
occidentaZis, and occas iona l ly  Pinus aZbicauZis. As shown i n  f i g u r e  19, t r e e  composi- 
t i o n  v a r i e s  cons iderably  by phase; P~eudo t suga ,  however, succeeds q u i t e  well and 
dominates most s tands .  Old-growth s tands  o f t en  have a park- l ike  appearance. 

Undergrowth composition a l s o  v a r i e s  by phase; however, some f e a t u r e s  a r e  char- 
a c t e r i s t i c  o f  t h e  h a b i t a t  type i n  genera l .  As R .  and J. Daubenmire (1968) have noted, 
t he  undergrowth is  a b r i l l i a n t  green grassy  l aye r  with uniformity enhanced by t h e  lack 
of i n f lo re scences .  Carex geye r i  i s  o f t en  well represented  and may even dominate 
CaZamagrostCs. ArctostaphyZos uva-ursi  i s  occas iona l ly  well r ep re sen ted .  The most 
abundant f o r b  i n  t h e  97 sample s tands  was Arnica copdifoZia; o t h e r  c h a r a c t e r i s t i c  forbs  
include Antennaria racmosa ,  Aster conspicuus, and Fragar ia  v i r g i n i a n a  . Spiraed 
betuZifol ia  i s  occas iona l ly  well represented ,  but  such s tands  were s i m i l a r  i n  o the r  
r e spec t s  t o  s t ands  having l i t t l e  o r  no Spi raea .  Therefore, we gave Spi raea  l e s s  
weight a s  an i n d i c a t o r  than  CaZamagrostis m b e s c e n ~ ,  un l ike  R .  and J. Daubenmire 
(1968) and Robert S t e e l e  and o the r s  (1975 pre l iminary  d r a f t  of f o r e s t  h a b i t a t  types  of  
cen t r a l  Idaho, USDA Forest  Service,  Intermountain S t a t i o n ) .  

Figure 19 shows some of t h e  major vege t a t i ona l  d i f f e r ences  among t h e  four  phases 
of t h i s  hab i t a t  type.  The e leva t ion  d i s t r i b u t i o n s  of  t he se  phases a r e  shown i n  t ab le  2 
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Figure 19. --Generatized distribution of key indicator species within phases of the 
Pseudotsuga/Calamagrostis habitat type. 

Table 2.--BZevatConaZ range (in f ~ e t )  of Pseudotsuga/Calamagrostis h . t .  
sample stands by phase in geographic subdiv<sions of Montana 
(as shorn in fig. 1 )  

Geographic subdivision o f  Montana 
Phase of the : West-central : Southwestern and 
habitat type : Northwestern : and central : south-central 

AGSP 
PIP0 
ARUV 
CARU 

2,700 to 3,500 4,400 to 5,300 none 
3,500 to 4,800 4,800 to 6,000 none 
3,000 to 4,000 4,000 to 5,400 none 
4,70Oto5,300 5,300to7,OOO 6,500 to 7,800 

Agropyron spica~m (AGSP) phase. --This phase is most common in west-central 
Montana where it occupies the droughty extremes of the PSME/CARU h.t. Bunchgrasses 
Agropyron spicatwn, Festuca idahoensis, or F. scabreZZa, are we1 1 represented and not 
obviously seral in mature stands. Also in contrast to other phases, BaZsmorhiza 
sagittutu is usually well represented on these sites. Pinus ponderosa is the major 
seral component of the overstory, and Enus contorts and L a r b  occidentaZ-is are absent 
on these dry sites. Pseudoksugu increases its coverage slowly beneath pine-dominated 
stands. This phase represents a transitional environment between the PSME/CARU and 
the various P P O /  or PSME/bunchgrass h . t . s .  



Figure 20. --Pinus ponderosa phase (PSME/CARU h. t .  ) on a steep south-facing slope 
14,550 feet  elev.  ) southwest of  Eureka i n  northwestern Montana. Pinus ponderosa 
i s  the long-lived sera2 dominant. 

In contrast to other phases in the PSME/CARU h.t., Calamagrostis rubescens 
decreases following overstory removal. Sites apparently become too dry and warm for 
Cahagrost is  and it will become well represented again only as the overstory closes, 
creating a cooler microclimate. 

Pinus ponderosa (PIPO) phase.--This warm phase is found mostly between 4,500 and 
6,000 feet elevation on south-facing slopes (fig. 20). It is common in west-central and 
northwestern Montana, and occurs locally in central Montana. It is similar to the 
AGSP phase in that it does not support Pinus contorta or Lurk occidentalis (fig. 19), 
but is less droughty. Pinus ponderosa is common (2 10 trees/acre) and typically 
codominant with Pseudotsuga under seral conditions. 

Indicators for the Agropyron spicatwn phase are poorly represented in mature 
stands. Calamagrostis rubescens may or may not maintain high coverage after logging or 
fire. In contrast to the usual situation for the habitat type, CaZznagrostis rubescens 
flowers profusely in some of the relatively open but undisturbed stands. This phase 
is bordered upslope by the cooler CARU phase. 

Arctostaphylos uva-ursi (ARUV) phase.--This phase occurs on warm, well-drained 
benches and gentle slopes. Topographically and climatically these sites are similar 
to but slightly drier than those of the PSME/VACA h.t. This minor phase is common in 
west-central Montana and is found occasionally in northwestern Montana, as well as on 
the Helena National Forest in the central part of the State. 

These stands are typically dominated by seral Pinus ponderosa; however, small 
amounts of P. contorta or Larix occidentalis are also present, reflecting more moisture 
than the other warm phases (AGSP and PIPO) of the habitat type. 



Arctostaphy 20s uva-msi,  Ca Zamagrostis rubescens, and Carex geyeri form the 
dominant undergrowth. In a few seral stands Calamagrostis is not well represented, 
but nevertheless is common. 

This phase should not be confused with the PSME/ARUV h.t., which is found on 
distinctly drier sites in central Montana. 

Calamagrostis rubescens (CARU) phase.--This phase makes up the bulk of the PSME/ 
CARU h.t. (62 out of the 97 sample stands) (fig. 21). Calamagrostis rubescens is well 
represented, and bunchgrasses are poorly represented in mature stands, although they 
may increase with disturbance. As shown in table 2, elevations are higher than for 
the other phases, and the sites are too cold for any appreciable representation of 
Pinus ponderosa. Drought is evidently less severe than in the AGSP and PIP0 phases, 
allowing Pinus contorta to become a seral component of many stands. Lark  occidentulis 
is found in some stands in northwestern Montana. East of the Continental Divide, 
Pinus albicaul is  may be well represented at the upper limits of this phase. 

Soil.--Our stands were on a variety of primarily noncalcareous parent materials 
(appendix D-I). Surface soils were acidic, ranging in texture from gravelly sandy 
loams to gravelly silts. Surface rock exposure averaged 5 to 6 percent in the AGSP and 
ARUV phases and 2 to 3 percent in the CAR11 and PIP0 phases. Bare soil exposure was 
minimal and duff depth averaged about 4 cm in all phases. 

Figure 21. --Calamagrostis phase (PSME/CARU h. t. ) on a steep southwest exposure (6,900 
feet  eZev. I southwest of Missoula. This s i t e  i s  above the cold dimits o f  Pinus 
ponderosa 



Productivity/Management.--Timber productivity i s  low t o  moderate i n  the  PSMEICARU 
h . t .  (appendix E ) .  The ARUV phase averaged highest  i n  productivity;  the  CARU phase 
was lowest. Clearcutt ing and shelterwood systems w i l l  favor s e r a l  species,  while 
part ial  cu t t ing  w i l l  lead t o  eventual dominance by Pseudotsuga i n  most cases.  
Extensive s c a r i f i c a t i o n  may be needed t o  reduce grass competition f o r  successful 
regeneration. 

Although forage production i s  low, c a t t l e  and horse use i s  evident on many gent le  
slopes. Moderate winter use by deer and e lk  i s  apparent i n  the  AGSP and ARUV phases. 
The PIP0 and CARU phases show l i g h t  t o  moderate use, evidently i n  spring and f a l l .  

Other s tud ies .  --Similar hab i t a t  types have been described from Wyoming (Cooper 
1975) and cen t ra l  Idaho (Robert Steele  and others ,  1975 preliminary d r a f t ,  USDA Forest 
Service, Intermountain Sta t ion)  t o  Alberta (Ogilvie 1962), Br i t i sh  Columbia (Brayshaw 
1965; McLean 1970), northern Idaho, Washington (R.  and J. Daubenmire 1968), and 
eastern Oregon (Hall 1973) . 

Pseudotsuga menziesii/Carex geyeri  h. t . 
fPSME/CAGE; Douglas-fir/elk sedge) 

Distribution.--The PSME/CAGE h . t .  i s  s imi lar  t o  but apparently somewhat d r i e r  
than the PSME/CARU h . t .  East of the  Continental Divide PSME/CAGE i s  loca l ly  abundant, 
b u t  i s  much l e s s  common than PsME/CARU. Limited areas  of it a r e  found i n  west-central 
Montana. Stands a r e  genera l ly  between 6,100 and 7,600 f e e t  i n  elevation on mid- and 
upper slopes having southern exposure. PSME/CAGE may be an ecological replacement f o r  
PSME/CARU beyond the  l i m i t s  of Calamagrostis rubescens, especia l ly  i n  south-central  
Montana. Elsewhere PSME/CAGE of ten  occurs on south exposures, adjacent t o  north-facing 
PSME/CARU s it e s . 

Vegetation.--Pseudotsuga i s  normally the  only coniferous t r e e  i n  s e r a l  stands.  
Many s i t e s  a r e  above the  e levat ional  l i m i t s  of Pinus ponderosa and a r e  too dry f o r  
Pinus contor ta .  Pinus f l e x i l i s  was present  i n  one stand with limestone parent mater ia l ,  
and Pinus aZbicauZis was codominant with Pseudotsuga i n  another h igh-al t i tude  stand 
approaching subalpine condit ions.  

Carex geyer i  i s  usual ly  abundant and Arnica cordi fol ia  well represented.  Small 
quantities of Juniperus communis and Spiraea be tu l i fo l i a  often occur, along with many 
species of forbs including Osmorhiza c h i l e n s i s ,  T h a Z i c t m  occidentaZe, and 3niZacina 
racemosa. Calamagrostis rubescens i s  poorly represented on these  dry s i t e s .  

Soil.--Our stands were on calcareous and noncalcareous parent mater ia ls  of sedi-  
mentary and metamorphic o r ig in  (appendix D-1). Surface s o i l s  were ac id ic  t o  s l i g h t l y  
basic, gravel ly  (42 percent) sandy loams t o  s i l t s .  L i t t l e  surface rock or  bare s o i l  
were exposed; duff depth averaged 4.7 cm. 

Productivity/Management.--Management implications a r e  s imi lar  t o  those f o r  the  
PSMEICARU h . t . ,  CARU phase, although timber product iv i ty  i s  somewhat l e s s  (appendix 
E-4). Regeneration may a l s o  be more d i f f i c u l t  on these  d r i e r  s i t e s  and overstory 
species manipulations a r e  e s s e n t i a l l y  r e s t r i c t e d  t o  Pseudotsuga. Evidence from sample 
plots suggests t h a t  t h i s  hab i t a t  type receives moderate use by mule deer.  

Other studies.-+! PSME/CAGE h . t .  was not recognized by R .  and J .  Daubenmire 
(1968), Carex geyer i  being considered an ecological equivalent of Calamagrostis. 
Robert Steele  and others  (1975 preliminary d r a f t ,  USDA Forest Service, Intermountain 
Station) r epor t  extensive occurrence of the  PSMEICAGE h . t .  i n  centra l  Idaho. 



Pseudotsuga menzZesi-Z/Spiraea beGu2-ifoZ.i.a h . t .  
(PSME/SPBE; Douglas-f i r /wh i t e  sp i r aea )  

Distr ibut ion.--This  minor h a b i t a t  type is found on r e l a t i v e l y  warm, d r y  s lopes  
a t  lower e leva t ions- -genera l ly  3,500 t o  4,200 f e e t  i n  wes t -cent ra l  Montana and 5,300 
t o  5,800 f e e t  ea s t  o f  t h e  Continental  Divide. Aspect i s  most ly south and west, but  
may be no r th  a t  lowest e l eva t ions  o r  on limestone s u b s t r a t e s .  

V~ge ta t i on .  --Pinus ponderosa i s  usua l ly  a major s e r a l  dominant, except i n  a r c a s  
such as  nor th  of Rogers Pass (southwest of Great F a l l s )  where severe  win ter  winds and 
widely f l uc tua t ing  temperatures cause "red b e l t u  m o r t a l i t y .  Undergrowth a s s o c i a t e s  of 
Sp i r aea  include Arnica cordifoZia, As ter  conspicuus, F raqa r i a  v i rq in iana ,  AZZiwn cernum,  
and Berber i s  repens. S i t e s  a r e  apparent ly t o o  d ry  f o r  apprec iab le  amounts of Calama- 
g r o s t i s  rubescens, Carex geyer4, o r  Symphoricarpos aZbus t o  develop. 

SoiZ.--Our s tands  were on calcareous and noncalcareous sedimentary and metamorphic 
parent  ma te r i a l s  (appendix D-1). Surface s o i l s  were a c i d i c  t o  s l i g h t l y  b a s i c  g r a v e l l y  
(40 percent )  sandy loams t o  s i l t s ,  A moderate amount of  su r f ace  rock (5 percent )  was 
ev ident ,  but l i t t l e  bare  s o i l  was exposed. Duff depth averaged 2 * 5  cm. 

Producti~ity/Manugement.--Timber produc t iv i t y  of  t h e  PSME/SPBE h . t .  i s  moderate 
i n  western Montana but  low eastward (appendix E.  ) Most sample s t ands  had evidence 
o f  moderate u se  by mule dee r .  

Other s tudies .--Robert  S t ee l e  and o the r s  (1975 pre l iminary  d r a f t ,  USDA Fores t  
Serv ice ,  Intermountain S t a t i on )  defined a broader PSME'/SPBE h . t .  f o r  c e n t r a l  Idaho 
which may contain cons iderable  amounts of CaZamagrostis. R. and J. Daubenmire (1968) 
t r e a t e d  Spiraea behZifoZ-ia a s  an ecological  equiva len t  of S p p h o r i c a r p o s  a'lbus. 

Pseudotsu,aa menziesCi/ArctostaphyZos uva-urs i  h . t .  
(PSMEIARUV; Douglas-firlkinnikinnick) 

Distribution.--PDdE/A~lllr i s  one of t h e  warmest and d r i e s t  h a b i t a t  types  i n  t h e  
Pseudotsuga climax s e r i e s .  'It i s  found mostly i n  c e n t r a l  Montana between e l eva t ions  
o f  4,600 and 5,600 f e e t  on t h e  Helena National Fo re s t ,  and between 4,700 and 6,500 f e e t  
on t h e  e a s t  Lewis and C l a r k  National Fores t .  Aspect i s  generally south,  and s tands  
o f t e n  occur on ca lcareous  subs t r a t e s .  

Vegeeation. --Pinus ponderosa i s  a major s e r a l  a s s o c i a t e  of  Pseudotsuga. Sca t t e r ed  
ind iv idua l s  of finus fZexiZis may occur on s i t e s  having l imestone parent  m a t e r i a l .  
S i t e s  a r e  apparent ly  t o o  d r y  f o r  Pinus contorts* 

ArctostaphyZos uva-ursi  and Juniperms cmmunis a r e  dominants i n  t h e  undergrowth. 
Spi raea  betuZifoZia i s  o f t e n  well  represented,  and d r y - s i t e  spec i e s  inc luding  Agropyron 
spicatwn, Festuca i d a h e n s i s ,  F. scabre l la ,  Apocynwn androsaern~foZ.ium, &Zsamorh.iza 
sagit.t;aka, and Litbspermum ruderaze are cornmon. 

Soil.--Our s tands  were on ca lcareous  and noncalcareous sedimentary and metamorphic 
parent  ma te r i a l s  (appendix D - 1 ) .  Surface s o i l s  were a c i d i c  t o  s l i g h t l y  b a s i c  g ~ a v e l l y  
(36 percent )  loams t o  s i l t  loams. L i t t l e  rock and moderate (5 pe rcen t )  bare  s o i l  were 
exposed; average duf f  depth w a s  6 .0  cm. 

Productivi~y/Mayzaqemen~.--Timber produc t iv i t y  i s  low (appendix E ) .  High 
so i l - su r f ace  temperatures coupled with low s o i l  mois ture  may hamper r egene ra t ion  of 
logged s tands .  Stands might be  managed f o r  Pinus ponderosa us ing  p a r t i a l  c u t t i n g s .  
Pseudotsuga appears t o  be  a poor choice f o r  t imber-product ion  on t h e s e  s i t e s  based 
on s i t e  index comparison (appendix E-1). 



S i t e s  a r e  r e l a t i v e l y  warm and f r e e  of snow through much of the  winter, and 
several important big-game forage species a r e  found i n  t h i s  hab i t a t  type (appendix 
- 1 )  Sample stands showed evidence of moderate t o  heavy use by mule deer. 

Other studies.--This hab i t a t  type has not been described elsewhere. 

Pseudotsuga menziesii/Junipems communis h . t .  
(PSME/JUCO; Douglas-fir/common juniper) 

Distribution.--The PSME/JUCO h . t .  is loca l ly  abundant i n  cen t ra l  and southwestern 
Montana, mostly a t  6,400 t o  7,100 f e e t  on the  Deerlodge, 5,300 t o  6,800 f e e t  on the  Lewis 
and Clark ( f i g .  22), and 7,500 t o  7,800 f e e t  on the  Beaverhead National Forest .  I t  i s  
found on gent le ,  north-facing slopes on decomposed g ran i t e  subs t ra tes  on the  Deerlodge 
National Forest .  On the  Lewis and Clark National Forest ,  moderately s teep south exposures 
with limestone subs t ra tes  a r e  typical  s i t e s .  The general environment i s  cool and dry or  
excessively well -drained. 

Vegetation.--PSME/JUCO i s  apparently one of the  d r i e s t  hab i t a t  types in  the  
Pseudotsuga s e r i e s  t h a t  s t i l l  supports Pinus contor ta .  On g r a n i t i c  subst ra tes  Pinus 
contorta i s  a pe r s i s t en t  s e r a l  species and succession t o  Pseudotsuga i s  very slow. In 
contrast, on calcareous parent mater ia ls  Pinus contor ta  and Pinus f lai l is  a r e  only 
minor s e r a l  components, with Pseudotsuga dominating even i n  young stands.  

Figure 22.--Pseudotsuga menziesii/Juniperus communis h. t .  on a gen t l e  s o u t h e s t  expo- 
sure (6,800 f e e t  e lev . )  i n  tb L i t t l e  Belt  Mountains nor theas t  of White Sulphur 
Springs i n  c e n t r a l  Montana. The overstory is  pure, old-growth Pseudotsuga, and 
undergrowth is  dominated by Juniperus and Arnica cord i fo l i a .  



Juniperus ccvnmunis (occasionally accompanied by J. horizontaZis) i s  the  dominant 
undergrowth species.  Arc$ostaphyZos uva-ursi i s  of ten  present ,  but i s  usual ly  poorly 
represented.  This may indicate  some re la t ionship  t o  the  PSME/ARVV h . t .  However, 
PSME/JUCO occupies a cooler environment which supports Pinus contor$a, while PSMEIARUV 
is  characterized by warmer, Enus  ponde~osa-supporting s i t e s .  Small quan t i t i e s  of 
Spiraea betul-ifoil-ia a r e  of ten  present along with t h e  forbs Arn$ca cordifoZia, deter 
conspicuus, Astragazus miser, and Fragaria virginiana, Grasses a r e  r e l a t i v e l y  incon- 
spiczlous except i n  young sera1 stands. 

Soil.--Our stands were on a var ie ty  of sedimentary and igneous parent mater ia ls  
(appendix D-1). Surface s o i l s  were ac idic  t o  s l i g h l t l y  basic,  gravel ly  (27 percent) ,  
sandy loams t o  s i l t s .  L i t t l e  surface rock o r  bare s o i l  were exposed; duff depth aver- 
aged 4 . 2  cm. 

Produc~ivi$y/Management. --Timber productivity is  low t o  moderate (append kx E) . 
Overstories a r e  s t rongly  even-aged; however, s i t e s  appear droughty and regeneration 
might be d i f f i c u l t  t o  obtain following c learcut t ing.  Pinus contorta should be the  
major species f o r  timber management on g r a n i t i c  subs t ra tes ,  while Pseudotsuga should be 
t h e  primary species on calcareous substrates.  PsME/JUCO sample stands had been used 
heavily by mule deer and occasionally by e lk ,  JunZperus cmmunis and J .  horixonkaZis 
may be important browse species. 

Other studies.--A PSME/JUCO h . t ,  has a l so  been recognized i n  cen t ra l  Idaho by 
Robert Steele  and o the r s  (1975 preliminary d r a f t ,  USDA Forest Service, Intermountain 
S t a t  ion) , 

23seudotsuga menziesii/Amica cordifoZ?:a h. t . 
(PSMEIARCO; Douglas-fir/heart 1 eaf arnica)  

Disf;r*ibution. --PS%T/ARCO i s  a cool, dry  hab i t a t  type occurring on r e l a t i v e l y  gentle 
slopes on a l l  aspects from 5,900 t o  7,000 f e e t  elevation i n  centra l  Montana and from 
6 ,700  t o  8,000 f e e t  i n  southwestern Montana ( f ig .  2 3 ) .  Stands generally appear 
s imi la r  t o  PSME/CARU h . t . ,  CARU phase, but they a r e  too dry t o  support Cazmnagrostis 
and Carex geyer;. Thus, only a dry forb undergrowth remains. 

~seudotsuga i s  generally the only t r e e  i n  PSME/AKCO stands.  IJndergrowth i s  
variously dominated by Arnica cord{.tfolid, Antennap& racemosa, and AstragaZus miser. 
In many old-growth o r  dense younger stands undergrowth i s  very sparse, and t h e  above 
species may be poorly represented yet  s t i l l  dominant, Juniperus comunis and Fragark 
spp. a r e  a l s o  components of the  undergrowth. Occasionally Juniperus forms large,  
sca t tered patches, but it i s  c lea r ly  subordinant t o  Eorbs i n  t o t a l  coverage. hnch-  
grasses Agropyron spicatwn, Festuca idahoensis, and F. scab~eZZa, as well a s  Poa nervosr 
a r e  of ten  weakly represented i n  old-growth stands and may become abundant following 
overstory removal. 

Soil.--Our s tands  were on a va r i e ty  of pr imar i ly  noncalcareous parent mater ia ls  
(appendix D-1). Surface s o i l s  were gravel ly  (30 percent)  sandy loams t o  s i l t s  with 
react ions  ranging from ac id ic  t o  s l i g h t l y  basic (on limestone), A moderate amount of 
surface  rock (4 percent)  was exposed with no bare s o i l  evident; duff depth averaged 
4 .3  cm. 

Productivity/Manaqemmt. --Tirnbe~ productivity i s  low (appendix E) . The PSME/ARCO 
h . t .  frequently occurs adjacent t o  montane grasslands,  suggesting tha t  severe cut t ing 
or  burning might r e s u l t  i n  converting t h e  stand t o  p r a i r i e  f o r  a long period. Group 
se lec t ion  cu t t ing  would probably duplicate the  natura l  regeneration pa t t e rns  observed 
i n  sample stands. 



Figure 
(7 .0  

23.--Pseudotsuga menziesii/Arnica cord i fo l i a  h. t .  on a gen t l e  northwest exposure 
,_50 f e e t  elev.)  i n  a dry mountain rang& north  of Whiteha22 i n  southwestern. Montana. 

The overstory is purely old-growth Pseudot suga and undergrowth is  principa Zly 
Arnica cord i fo l i a .  
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Young sera1 stands should provide considerable forage f o r  c a t t l e  and big game. 
re stands have a poor representa t ion of forage species but a r e  of ten  used f o r  bedding 
:over by both mule deer and domestic stock. 
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Ither studies.--The PSME/ARCO h . t .  has a l so  been described by Robert Steele  and 
, (1975 preliminary d r a f t ,  USDA Forest Service, Intermountain Stat ion) i n  
.1 Idaho. 

Pseudo tsuga menziesii/S.ynphoricarpos oreophi Zus h . t . 
(PSME/SYOR; Douglas-fir/mount a in  snowberry) 

Distribution.--Minor amounts of ?SkE/SYOR were found a t  two locat ions  i n  south- 
western Montana. These represent  eastward extensions of the  PSME/SYOR h. t . ,  SYOR phase 
that is f a i r l y  common i n  eas t -centra l  Idaho, according t o  Robert Steele  and others  
(1975 preliminary d r a f t ,  USDA Forest  Service, Intermountain S ta t ion) .  

One stand was sampled west of Wisdom i n  the  Bighole River drainage; the  o ther  was 
observed a t  C l i f f  Lake on t h e  Madison River. Both s i t e s  a r e  on s teep south-facing slopes 
near 6,500 f e e t .  In each case PMSE/CARU h . t . ,  CARU phase occupies adjacent,  l e s s  a r i d  
si tes.  

vegetation.--In both stands the  overstory i s  near ly  pure Pseudotsuga, and t h e  t r e e s  
are heavily limbed and r a t h e r  shor t .  Undergrowth i s  dominated by Symphoricarpos 
oreophiZus along with l e s se r  amounts of Agropyron spicatwn and Ar temisb  t r i d e n t a t a  ssp. 
vaseyanu; o ther  species have only minor coverages. 

Soil.--Soils observed were shallow, coarse-textured, rocky, and excessively well 
drained. Parent material  was not calcareous. 



Pmductivity/Managem~nfi.--Timber produc t iv i t y  and management impl ica t ions  a r e  
probably s i m i l a r  t o  those expressed f o r  PSMF/AGSP h . t .  a s  it occurs  i n  southwestern 
Montana where Pinus ponderosa i s  absent .  

O-kher studies. --Robert S t e e l e  and o the r s  (1975 p r c l  iminary d r a f t ,  USDA Fores t  
Serv ice ,  Intermountain S ta t ion)  have provided a more d e t a i l e d  d e s c r i p t i o n  of t h i s  hahi tat  
type i n  c e n t r a l  Idaho. Reed (1969, 1976) a l s o  descr ibed  a Pseudotsuga/Sympho~ica~pos 
oreophizus h . t .  i n  Wyoming which represents  a much broader  concept .  

Picea Series 

Distribution.--The Picea s e r i e s  i s  found on moderately moist  and cool s i t e s  between 
t h e  Pseudotsuga s e r i e s  ( d r i e r  and warmer s i t e s )  and t h e  Abies Zasiocarpa s e r i e s  (more 
moist  and cooler  s i t e s )  ( f i g .  4 ) .  I t  covers  a  s i g n i f i c a n t  percentage of  t h e  landscape 
i n  t h e  Flathead Valley and i n  c e n t r a l  and south-cent ra l  Montana. By c o n t r a s t ,  elsewhere 
i n  t h e  S t a t e  it i s  l imi ted  t o  where ficea extends down cool r av ines  s l i g h t l y  below t h e  
lower limits of  Abies Zasiocarpa. 

In northwestern Montana, a s  i n  northern Idaho (R. and J .  Daubenmire 19681, P icea  
i s  o f t e n  a  major component of s tands  i n  t h e  Abies grandis ,  T h j a ,  and Tsuga s e r i e s  
(appendix B ) .  Going eastward beyond t h e  range of t h e s e  maritime c o n i f e r s ,  P icea  may 
r ep l ace  them. 

The occurrence of Picea below t h e  limits of  Abies Zasiocarpa may a l s o  be r e l a t e d  
t o  hybr id iza t ion  of Picea gZauca and P. engezmannii (Daubenmire 1974; Habeck and Weaver 
1969). Picea gZauca i s  a t r e e  of  northern Canada and Alaska whose g e n e t i c  i n f luence  
extends south i n  t h e  Rockies through Flontana. In c o n t r a s t ,  P icea  engeZmannii i s  a sub- 
a l p i n e  Rocky Mountain spec ies  whose gene t i c  in f luence  extends northward i n t o  southern 
Canada. Samples o f  ovul i fe rous  cone s c a l e s  i n d i c a t e  a  range of  hyb r id i za t ion  i n  Montana 
from P. g2auca X P. engelmannii hybrids t o  pure P. enge2mannf.i. ( t a b l e  3)  . Our l imi t ed  
sample of  cone ma te r i a l  did not  i nd i ca t e  a  s t rong  r e l a t i o n s h i p  between hybr id i za t ion  
and h a b i t a t  type o r  geographical a rea .  Therefore, we d id  not  at tempt t o  d i s t i n g u i s h  
spec i e s  of  P icsa  i n  Montana. We agree with t h e  f i nd ings  of  Daubenmire (1974) t h a t  
P. gZauca inf luence  i s  gene ra l ly  s t ronges t  a t  lower e l eva t ions  and t h a t  of P. engel-  
marinii i s  genera l ly  predominant a t  h i g h  e l eva t ions .  

' Vegetation.--Climax s tands  a r e  dominated by X c e a  but composition of s e r a l  s tands  
i s  v a r i a b l e  depending upon geographic a r ea  and h a h i t a t  type.  In well-drained Picea  
h a b i t a t  types i n  northwestern Montana, Pseudotsuga, L a r k  oec iden ta l i s ,  and Pinus 
con-borea a r e  major s e r a l  components. East of t h e  Cont inenta l  Divide, Pseudotsuga and 
E n u s  con to r t a  a r e  major s e r a l  components on s i m i l a r  s i t e s .  

Undergrowth composition v a r i e s  widely among t h e  d i f f e r e n t  Picea h a b i t a t  types .  I t  
i s  o f t e n  s imi l a r  t o  t h a t  i n  comparable Ab;es Zasiocarpa o r  P s e d o t s u g a  h a b i t a t  types .  

SoiZ. --Soils  a r e  q u i t e  v a r i a b l e  i n  t h e  ~ i c e a  s e r i e s  (appendix D-1). PICEA/SEST 
and PICEA/PNMA h . t . s  occur p r imar i l y  on ca lcareous  s u b s t r a t e s  while  PICEA/CLUiV and 
PICEA/VACA h. t , s were found on1 y on noncalcareous pa ren t  m a t e r i a l s ,  Surface rock and 
bare  s o i l  exposure a r e  minimal throughout t h e  s e r i e s .  Duff depths a r e  cons iderable  
(average g r e a t e r  than  6 cm) i n  a l l  types except t h e  PICEA/VACA h . t .  and t h e  VACA phase 
of  PICEA/CLUN h . t .  Gravel content  of su r f ace  s o i l s  i s  gene ra l ly  lower and t e x t u r e  f i n e r  
than i n  t h e  Pseudotsuga s e r i e s .  

Productiviky/Management.--The Picea s e r i e s  con ta in s  some of t h e  b e t t e r  t imber- 
producing lands i n  Montana. Product iv i ty  i s  moderate t o  high (appendix E - 4 )  and t h e  
s i t e s  support s eve ra l  coni fe rous  spec ies .  S i t e s  a r e  a t  moderate e l eva t ions ,  on g e n t l e  
topography, and a r c  u s u a l l y  acces s ib l e .  Disadvantages t o  timber u t i l i z a t i o n  may be 
t h a t  Picea s e r i e s  s tands  a r e  o f t en  ad jacent  t o  v i s u a l  c o r r i d o r s ,  and they  provide  
s treamside s t a b i l i t y  f o r  many watersheds. They a r e  o f t e n  important  h a b i t a t  fo r  dee r ,  
e l k ,  and moose. 



Table 3. --Distribution of Picea phenotypes by habitat type and National Forest. Nwnbers 
o f  sample stands dominated by each phenotype are shown below. The hybrid 
categories are based on percentage free cone-scale length as interpreted from 
Daubenmire 1974 

: P. g lauca  X : P.  enge lmanni i :  
: P. engelmannii : X P. glauca : 

Category : P . g l a u c a  : hybrid hybrid : P. engelmannii 
Percent f r e e  cone s c a l e :  <16 16-23 23-30 >30 

Habitat type:  

PICEAIEQAR 
PICEAICLUN 
PICEA/PHMA 
PICEAIGATR 
PICEAIVACA 
PICEAISEST 
PICEA/LIBO 
PICEA/SI!ST 

Total 

ABLAIOPHO 
ABLAICLUN 
ABLAIGATR 
ABLAIVACA 
A B L A ~ C A C A  
ABLA/LI BO 
ABM/F!EFE 
ABLAIXETE 
ABLAIVAG L 
ABLAIVASC 
ABLAICARU 
ABLAICLPS 
ABLAIARCO 
ABLAIRIMO 
ABLA-PIALIVASC 
ABLA/ LUH I 
PIAL-ABLA 

Total 

National Fo re s t :  

Kootenai 
Flathead 
Lo10 
Bi t te r roo t  
Deer lodge 
Beaverhead 
He 1 ena 
Lewis 6 Clark 
Lewis & Clark 
Gal la t in  
Custer 
Yellowstone N 
Glacier  N.P. 

Tota l  

( e a s t )  - - 
(west) - - 



Other studi-ss.--0gilvie (1962) defined severa l  ~icea h a b i t a t  types  f o r  t h e  Rocky 
Mountains of  Alber ta .  Thi len ius  (1972) mentioned f o r e s t s  of  P b e a  gZauca i n  t h e  Black 
Hills and presumably these  a r e  P icea  climax. Small a r e a s  of PCcaa h a b i t a t  types  
were described by Cooper (1975) and Hoffman and Alexander (1976) i n  Wyoming and by 
Robert S t e e l e  and o t h e r s  (1975 prel iminary d r a f t ,  USDA Forest  Serv ice ,  Intermountain 
Station) i n  e a s t - c e n t r a l  Idaho. 

Picea/Equisetwn arvense  h . t .  
(PICEA/E&AR; s pruce/common h o r s e t a i l )  

~is$sbution.--PICEA/EQm i s  a l oca l i zed  wet -so i l  h a b i t a t  type  t h a t  c h a r a c t e r i s t i -  
c a l l y  develops on f l a t  s i t e s  with poor drainage such a s  broad a l l u v i a l  v a l l e y  bottoms 
( f i g .  2 4 ) .  I t  i s  s i m i l a r  topographical ly and edaphica l ly  t o  t h e  THPL/OPHO h . t .  of 
northwestern Montana and nor thern  Idaho. Overal l  t h e  h a b i t a t  type i s  r a r e ,  bu t  it  i s  
l o c a l l y  common i n  a few a reas  such a s  along Sheep Creek nor th  of  White Sulphur Springs 
and i n  t h e  Flathead Valley. I t  i s  found mostly a t  e l eva t ions  of  2,900 t o  3,600 f e e t  i n  
northwestern Montana and 5,300 t o  6,800 f e e t  e a s t  o f  t h e  Cont inenta l  Divide. Adjacent 
h a b i t a t  t ypes  a r e  normally o the r  members of  t h e  P icea  o r  Pseudotsuga s e r i e s  on upland 
s i t e s ,  o r  swamps, marshes, or bogs dominated by SuZix, Carex, o r  Typha on we t t e r  s i t e s .  

Vegedation.--Picea i s  u s u a l l y  t h e  only successfu l  coni fe rous  t r e e  spec ies ;  
however, Pinus c o n t o r t a  i s  occas iona l ly  well represented  on s i t e s  having alluvium 
s u b s t r a t e s .  High water t a b l e s  r e s t r i c t  o the r  con i f e r s  t o  d r i e r  hummocks, Popuzus 
t r i c h o c a q a  o r  BeeuZa papyrifera may be abundant i n  s e r a l  s t ands .  

Undergrowth normally i s  dominated by Equisetwn spp. and we t - s i t e  foxbs and 
graminoids. E q u i s e t m  arvense was abundant i n  seven out  of n ine  sample s tands ,  while 
E. s c i r p o i d e s  dominated another .  Other frequent  spec i e s  inc lude  Cornus stolon.ifera, 
Carax spp , ,  GaZiwn t r i f Z o m ,  Geranium r ichardsoni i ,  S m e c i o  t r i anguza r i s ,  Geum 
rnacrophy Z lwn, and St rep topus  wnpZerifoZius. Athyrim f i l ix-fernha,  Rubus pubescens, 
Cormus canadensis,  and Viola canadensis  were of ten  found i n  s tands  i n  northwestern 
Montana . 

~ysichitwn am~ricanwn i s  abundant i n  some s tands  near  Flathead Lake. I t  i s  a 
c o a s t a l  (maritime) i n d i c a t o r  t h a t  becomes sca rce  and then  absent  as one t r a v e l s  e a s t -  
ward i n t o  t h e  Rockies. PICEA/EQAR s tands  having Lysichituni a r e  i n d i c a t i v e  o f  milder  
c l i m a t i c  condi t ions  than those cha rac t e r i z ing  t h e  r e s t  of  t h e  h a b i t a t  type.  

SoiZ.--Soils a r e  wet throughout t h e  year ,  o f t e n  with s tanding  water .  Some s i t e s  
have a t h i c k  l a y e r  o f  organic  "muck." Other s i t e s  have a s u b s t r a t e  composed of coarse-  
t ex tu red  alluvium. Mineral s o i l  samples were co l l ec t ed  i n  only  t h r e e  s tands  (appendix 
- 1 ) .  Surface s o i l  r e a c t i o n s  were a c i d i c  t o  s l i g h t l y  b a s i c ,  depending on parent  
ma te r i a l .  Gravel content  and t e x t u r e  were va r i ab l e .  Surface rock and mineral s o i l  
exposure were minimal; duff  depth averaged 7 . 3  cm. 

Productivi*y/Managemen~. --Timber p roduc t iv i t y  i s  moderate (appendix E-4) , but  coni  - 
fers o t h e r  than  P i cea  axe usua l ly  of minor importance. Overstory manipulation r equ i r e s  
spec i a l  c o n s t r a i n t s  because of t h e  wet s o i l s  and p o t e n t i a l  windthrow of  r e s i d u a l  t r e e s .  
Road cons t ruc t ion  and s i t e  development present  extreme problems r e l a t e d  t o  high water 
t a b l e s ,  poor drainage,  s t reamside l o c a t i o n s ,  and organic  s o i l s .  

Use by b ig  game and domestic s tock i s  va r i ab l e .  In general  it appears they  avoid 
t h i s  h a b i t a t  dur ing  pe r iods  of  peak s o i l  s a t u r a t i o n  but  may make some use  a s  s o i l s  d ry  
out  i n  l a t e  summer. Some s tands  show moderate winter  u se  by deer ,  e l k ,  and moose. 

Other s t u d i e s . - - 0 g i l v i e  (1962) described two s i m i l a r  P jcea  h a b i t a t  t ypes  f o r  t h e  
Rocky Mountains i n  Alber ta .  H i s  Picea gzauca /~qxise twn h ,  t .  appears  s i m i l a r  t o  our  
v a r i a t i o n  occurr ing  on a l l u v i a l  s i l ts .  H i s  Picea ghca/Sphagnwn-Ledm groenZandtcwn 
h.t. occurr ing on a c i d  pea t  accumulations appears  much l i k e  our  s tands  growing on deep 



Figure 24. --Picea/Equisetum arvense h. t. i n  a stream bottom (5,600 f e e t  elev.  l west of 
Augusta i n  central  Montana. Nearly a l l  the  t r e e  growth i s  Picea,  and Equisetum 
arvense i s  t h e  major undergrowth plant. 

organic s o i l s ,  except  t h a t  our  s t ands  have few shrubs.  Bell (1965) used Lysichitwn t o  
name a w e t - s i t e  a s s o c i a t i o n  wi th in  t h e  Tsuga heterophylla zone i n  southeas te rn  B r i t i s h  
Columbia. 

Picea/CZintonia uni f lora h . t .  
(PICEA/CLUN; spruce/queencup bead l i l y )  

Distribution.--PICEA/CLUN is a moist h a b i t a t  type  found on benches and g e n t l e  
north s lopes  i n  northwestern Montana. I t  i s  q u i t e  common i n  t h e  Flathead Valley and 
i s  occas iona l ly  found t o  t h e  west i n  t h e  Kootenai National Fores t  ( f i g .  25 ) .  Elevat ions 
of sample s t a n d s  ranged from 3,000 t o  4,100 f e e t .  

Vegetation. --Pseudotsuga menziesii ,  Pinus contorta, o r  LQrix occidental is  o f t e n  
dominate s e r a l  s t ands .  Re la t i ve ly  warm and d r y  s i t e s  wi th in  t h i s  h a b i t a t  type  near  
Kalispell conta in  s e r a l  Pinus ponderosa and have l i t t l e  i f  any Pinus contorta. 

Undergrowth i s  t y p i f i e d  by Clintonia uni f  lora, Aralia nudicaulis, o r  Cornus cana- 
densis, and has much in  common with ABGR/, THPL/, TSHE/, and ABLA/CLUN h .  t . s o f  nor th-  
western Montana. Other c h a r a c t e r i s t i c  spec i e s  include Cornus s to loni fera,  Rubus 
pubescens, Linnaea borealis ,  Oryzopsis asper i fo l ia ,  Adenocaulon bicolor,  and Galium 
triflorwn. 

The warmest, d r i e s t  s i t e s  i n  t h i s  h a b i t a t  type lack Clintonia but  have Cornus 
canadensis and Galium tr i f lorwn.  These s i t e s  were included because of  t h e  minor a r ea  



Figure 25. --Picea/Clintonia uniflora h. t. (Clintonia phase) i n  a stream bottom (3,000 
fee t  e lev . )  southeast of Eureka i n  northwestern Montana. Sera2 Pseudotsuga and 
Larix occidentalis codominate d t h  Picea. Aralia nudicaulis i s  the  most abundant 
undergrowit h. 

they cover as well as their general similarity to the sites supporting CZintonia. 
Aralia is usually associated with more moist lowland sites; CZintonia occurs on all but 
the warm, dry margins of the habitat type; and C o r n s  canadensis is found essentially 
throughout the habitat type. 

Clintonia uni f lora (CLUN) phase.--This is the typical phase of the habitat type, 
identified by the absence of Vacciniwn caespitoswn. 

Vacciniwn caespitoswn (VACAI phase.--This phase occurs on gravelly benches and may 
also be subject to more frequent frosts than the CZintonia phase. Pinus contorta is a 
major sera1 species in natural stands, while Pseudotsuga and Larix are less important. 
Basal area stocking is less than in the CLUN phase. In general, the VACA phase can be 
considered as transitional to the PICEA/VACA h.t. 

Soil.--Our stands were on various noncalcareous sedimentary and metamorphic parent 
materials (appendix D-1), occurring as alluvial or glacial deposits. Surface soils were 
acidic loams and silt loams with variable gravel content (average 15 percent). Ground 
surfaces had virtually no rock or bare soil exposed. Duff depth averaged 6.3 cm in the 
CLUN phase, but only 2.6 cm in the VACA phase. 

Productivity/Management.--Timber productivity is moderate to high (appendix E-3). 
Productivity was generally highest in the CLUN phase. Partial cutting tends to convert 
overstories to Pseudotsuga and eventually Picea. Clearcutting and seed-tree cutting 



will favor Pinus contorta, krb, Pseudotsuga, o r  Pinus ponderosa. The vigorous growth, 
apparent ea se  of  r egene ra t ion ,  and a c c e s s i b i l i t y  o f  t h e  PICEA/CLUN h.  t . o f f e r  oppor- 
tunities f o r  i n t e n s i v e  timber management. However, much o f  t h e  a r ea  of t h e  h a b i t a t  
type has been c l ea red  f o r  grazing o r  farming. 

PICEA/CLUN o f t e n  provides win ter  range f o r  dee r ,  and occas iona l ly  e l k  and moose. 
Use by domestic s tock  appears  l imi ted  i n  n a t u r a l  s t ands .  

Picea/Physocarpus malvaceus h . t . 
(PICEA/PHMA; spruce/ninebark)  

Distribution.--The PICEA/PFIMA h . t .  covers  s i z a b l e  a r e a s  on moist ,  north-facing 
slopes i n  south-cent ra l  Montana on t h e  G a l l a t i n  National Fores t  ( f i g .  26). Elevat ions 
of sample p l o t s  were 5,900 t o  7,000 f e e t .  

Vegetation.--Pseudotsuga menziesii is  t h e  t y p i c a l  ove r s to ry  dominant i n  sera1  
stands, with Pinus contorta occas iona l ly  well  represented .  In t he se  s t ands  Picea is  
normally represented  by s c a t t e r e d  but  vigorous seedl ings ,  s ap l ings ,  and poles .  Abies 
lasiocarpa i s  occas iona l ly  present  a t  h igher  e l eva t ions  i n  t h e  h a b i t a t  type;  however, 
both r ep re sen ta t i on  and v igo r  of Abies a r e  weak compared with Picea. 

Symphoricarpos albus and Spiraea be tu l i fo l ia  a r e  common a s s o c i a t e s  of  Physocarpus 
i n  the shrub l a y e r .  Actaea rubra occurs  i n  about h a l f  t h e  s tands  and Galiwn tr i f lorwn 
i s  usually p re sen t ;  t h u s ,  s tands  would o f t en  key t o  PICEA/GATR h. t .  except  f o r  t h e  
shrubby l aye r  o f  Physocarpus t h a t  dominates even under mature f o r e s t  canopies.  

Figure 26. --Picea/Physocarpus malvaceus h. t. on a moderate east-facing slope (6,600 
feet e lev . )  south of B i g  Timber i n  south-central Montana. Pseudotsuga daninutes 
the stand, but Picea  i s  present i n  a l l  s i ze  classes. 



So i l .  --Our s tands  were pr imar i ly  on calcareous parent mater ia l  (appendix U-1) , 
Surface s o i l s  were acidic t o  neutral ,  g rave l ly  (average 17 percent )  loams t o  s i l ts .  1 
Ground su r faces  had v i r t u a l l y  no rock o r  bare  s o i l  exposed; duff  depth averaged I 

4 
6.5 cm. 

Productivity/Management.--This i s  one o f  t h e  b e t t e r  h a b i t a t  types e a s t  of the  
Continental  Divide (appendix E-1) f o r  growth of  Pseudotsuga. Timber product iv i ty  i s  
moderate (appendix E - 4 ) .  Potent ia l  f o r  c a t t l e  grazing appears poor; however, sample 
s tands  showed evidence of considerable use  by deer, e lk ,  and moose, of ten  with browsing 
of Acer and Bunus.  

Other studies.--The PICEA/PHMA h . t ,  has not been described elsewhere i n  t h e  Rocky 
Mountains, 

Picea/GaZiwn t r i f  t o m  h. t . 
(PICEA/GATR; spruce/sweetscented bedstraw) 

Diskr-ibution. --PICEA/GATR i s  found on cool ,  moist s i t e s ,  u sua l ly  bordering streams, 
or occas ional ly  on moist toe-slopes. I t  is abundant only i n  south-central  Montana i n  
t h e  v i c i n i t y  o f  t h e  Ga l l a t in  National Fores t ,  mostly between 6,000 and 7,000 f e e t .  I t  
is found inf requent ly  elsewhere. 

Vegetat<on. --Sera1 stands may conta in  Pseudotsuga o r  Pinus colztorta i n  the  over- 
s t o r y ,  but Picea r e e s t a b l i s h e s  quickly on d is turbed  s i t e s  and soon dominates. Abdes 
Zasiocarpa is  f requent ly  present  i n  small numbers, but e x h i b i t s  low vigor .  

Undergrowth i s  composed of  var ious  wet -s i te  fo rbs  such a s  Galiwn t r i f t o m ,  Aceaea 
mbra, and S*reptopus mpZexifoZius. Other c h a r a c t e r i s t i c  spec ies  include Rubus par- 
v i f  Zorus, Ribes Zacustre, S ~ p h o r i c a r p o s  atbus, Linnaea boreaZis, Heraclawn Zanatwn, 
5)n<Zacina s t e l l a t a ,  and Gemmiurn richuzardsonii. The common occurrence of  Equisetwn 
amense t e s t i f i e s  t o  t h e  moist na tu re  of  the  s i t e s .  In genera l ,  t h e  undergrowth might 
be considered a s  a geographic replacement f o r  t he  "Pachistima union" of northern Idaho 
(R. and J: Daubenmire 1.968) and those  h a b i t a t  types containing ~ Z i n t o n i a  i n  northwestern 
and west-central  Montana. 

SoiZ. --PICEA/GATR was sarnpl ed on a v a r i e t y  of  pr imar i ly  noncalcareous parent  
ma te r i a l s  (appendix D - 1 ) .  Surface s o i l s  were loams t o  s i l t s  with r eac t ions  ranging 
from neu t r a l  t o  a c i d i c .  Ground sur faces  had l i t t l e  rock o r  bare s o i l  exposed; duff  
depth averaged 6.8 cm. 

Product~u~fiy/Manag~ment. --Timber p roduc t iv i ty  i s  moderate t o  high (appendix E-4) ; 
t h i s  is  one of t h e  most productive h a b i t a t  types f o r  Picea and Pinus contorta e a s t  of 
Divide i n  Montana, S i l v i c u l t u r a l  p re sc r ip t ions  leading t o  a l l -aged  management of Picea 
should be considered a s  a poss ib le  management a l t e r n a t i v e .  

P e l l e t  groups, t r a i l s  and t r a c k s ,  and browsing ind ica t e  t h a t  t h e  h a b i t a t  type i s  
used by e l k  and deer  as winter  range. Some of  t he  broad, f l a t  mountain v a l l e y s  a s soc i -  
a t ed  with th i s  type appear t o  be prime year-round moose h a b i t a t .  Grazing by domestic 
s tock  was l i g h t  i n  t h e  sampled s t ands .  

Other studies.  --This h a b i t a t  type has not  been described elsewhere i n  t h e  Northern 
Rockies. 

Picea/Vacciniwn cuespitoswn h . t .  
(PICEA/VACA; spruce/dwarf huckleberry) 

Distr ibution.  --The PICEA/VACA h.  t . i s  common i n  northwestern Montana, e spec ia l  Ly 
i n  t h e  Flathead Valley where sample s tands range i n  e leva t ion  from 3,100 t o  4,200 f ee t .  



One stand was a l s o  sampled near  t h e  Sun River Game Range west of Augusta a t  5,300 f e e t .  
Stands a r e  t y p i c a l l y  loca ted  on g r a v e l l y  t e r r a c e s ,  bu t  sometimes they  occupy g e n t l e  
slopes. Although summer daytime temperatures  a r e  probably h igh  on t h e s e  s i t e s ,  f r o s t  
i s  common. PICEA/VACA i s  probably coo le r  and perhaps more moist  than t h e  PSME/VACA 
h.  t . ,  but  d r i e r  than t h e  PICEA/CLUN h. t. , VACA phase. Eastward i n  Montana Vmciniwn 
caespitosum i s  u s u a l l y  r e s t r i c t e d  t o  benchlands a t  somewhat h igher  e l eva t ions ,  where 
cooler and more moist  cond i t i ons  permit  Abies Zasiocarpa t o  form t h e  climax ( thus ,  
ABLA/VACA h . t . ) . 

Vegetation.--Pseudotsuga menziesii ,  Larix occidentatis,  and Pinus contorta a r e  
major s e r a l  dominants i n  t h i s  h a b i t a t  t ype ,  and s t ands  seldom reach  a near-climax 
condition. Pe r iod i c  w i l d f i r e s  seem t o  r ecyc l e  s t ands  i n  which mature Pinus contorta 
has begun t o  d i e .  In  most i n s t ances  t h e s e  s i t e s  a r e  t oo  co ld  f o r  Pinus ponderosa. 

Undergrowth i s  s i m i l a r  t o  t h a t  o f  t h e  PSME/VACA h . t .  A mat of CaZmagrostis 
rubescens dominates, and Vacciniwn caespitoswn and Linnaea borealis a r e  u s u a l l y  major 
components of  t h e  undergrowth. Spiraea be tu l i f o l i a  and Symphoricarpos atbus may be 
well represented .  

Soil.--Our s t ands  were on noncalcareous parent  m a t e r i a l s  (appendix D-1). Surface 
so i l s  were s l i g h t l y  a c i d i c ,  g r a v e l l y  (30 percent )  loams and s i l t  loams. Ground su r f aces  
had v i r t u a l l y  no rock o r  bare  s o i l  exposed; average duf f  depth was only  2.6 cm. 

Pro&ctivity/Management.--Timber produc t iv i t y  ranges from moderate t o  h igh  (appendix 
E-3) with a good mixture of  commercially va luab le  t r e e  spec i e s  (appendix B ) .  Well- 
drained s o i l s  and g e n t l e  topography o f f e r  oppor tun i t i e s  f o r  i n t e n s i v e  timber management. 
The forage p o t e n t i a l  f o r  domestic l i ve s tock  is  l imi ted .  However, PICEA/VACA is  ev iden t ly  
used a s  win ter  range by e l k  and mule d e e r  and may provide year-round h a b i t a t  f o r  moose 
and wh i t e - t a i l  dee r .  

Other studies.--In Alber ta  a po r t i on  o f  Og i lv i e ' s  (1962) Picea gZauca/CaZamagrostis 
rubescens h. t .  appears  s i m i l a r  t o  our  PICEA/VACA h. t .  

Picea/Senecio streptanthifo Zius h. t . 
(PICEA/SEST; spruce /c l  e f t  - l e a f  groundsel)  

PICEA/SEST i s  a minor but  d i s t i n c t i v e  h a b i t a t  type  found i n  a few l imestone 
mountainous a r e a s  o f  c e n t r a l  and southwestern Montana. Sample p l o t s  were taken i n  t h e  
Beaverhead Range a t  8,300 t o  8,600 f e e t  and i n  t h e  southeas te rn  po r t i on  of  t h e  L i t t l e  
Belt Mountains a t  7,200 t o  8,200 f e e t  ( f i g .  2 7 ) .  One stand was sampled i n  t h e  Front 
Range i n  t h e  Lewis and Clark National Fores t  a t  6,900 f e e t ,  and small amounts of it 
have a l s o  been found i n  t h e  Helena National Fores t .  Aspects a r e  gene ra l ly  n o r t h  t o  
east on mid- t o  upper-slopes o r  r idge tops .  Adjacent s i t e s  with deeper s o i l s  o f t en  
support ABLA/ARCO h . t . ,  while PIPL/JUCO and PSME/JUCO occur on warmer exposures. 

Vegetation.--Near-climax s t ands  a r e  dominated by Picea i n  a l l  age c l a s s e s .  Abies 
ksiocarpa may be p re sen t  i n  minor amounts a t  h igher  e l eva t ions ,  but  appears  incapable 
of gaining dominance. A t  lower e l eva t ions ,  Pseudotsuga i s  a major s e r a l  dominant. 
Pinus f l e x i l i s  and P. a lbicaut is  a r e  minor s e r a l  components. 

Undergrowth i s  p r imar i l y  composed o f  small amounts o f  Senecio s treptanthi fol ius ,  
PyroZa secunda, Arnica cordi fol ia ,  Osmorhiza chi lensis ,  Clematis pseudoatpina, Festuca 
idahoensis, Trisetwn spicatum, Poa nervosa, Poa fendteriana, and Juniperus connmmis. 

Pseudotsuga menziesii (PSME) phase.-- The PSME phase is  found i n  c e n t r a l  and 
southwestern Montana. In t h e  L i t t l e  Bel t  Mountains it occurs  between 7,000 and 7,500 
fee t .  Pseudotsuga i s  a major s e r a l  dominant. Shepherdia canadensis is a l s o  an 
indicator  of  t h i s  phase. 



Figure 27.--Picea/Senecio s t r e p t a n t h i f o l i u s  h. t. (Pseudotsuga phase) on a broad lime- 
s tone  r i d g e  (7,200 f e e t  e l ev . )  northwest of Harlowton i n  c e n t r a l  Montana. Picea, 
Pseudotsuga, and Pinus f l e x i l i s  make up the  overstory.  Juniperus communis is the  
dominant undergrowth. 

Picea (PICEA) phase.--This phase was found only  on t h e  L i t t l e  Belt Mountains, 
between 7,500 and 8,200 f e e t .  Pseudotsuga i s  absent  because s i t e s  a r e  above i t s  
e l eva t iona l  limits. Shepherdia canadensis  i s  a l s o  absent .  

Soil.--The PICEA/SEST h . t .  was found exclus ive ly  on ca lcareous  parent  ma te r i a l s .  
So i l  samples were not  obtained,  but f i e l d  observat ions indica ted  s o i l s  were shallow 
and droughty. 

Productivity/Management.--Timber produc t iv i ty  i s  low, making t h i s  h a b i t a t  type 
t h e  l e a s t  productive i n  t h e  &&a s e r i e s  (appendix E-4). The sparse  undergrowth 
provides l i t t l e  forage f o r  domestic s tock  o r  big game. Some s tands  show evidence of 
l i g h t  use  by deer  and e lk .  

Other s tudies.--This  h a b i t a t  type has not  been described elsewhere i n  t h e  
northern Rocky Mountains. 

Picea/Linnaea b o r e a l i s  h . t . 
(PICEA/LIBO; spruce/twinf lower) 

Distribution.--The PICEA/LIBO h . t .  i s  found on cool ,  well-drained benches and 
g e n t l e  no r theas t  s lopes ,  mostly e a s t  of t h e  Continental  Divide i n  Montana. Location 
and e l eva t ion  of sample s tands  a r e  shown i n  t a b l e  4. 

Vegetation.--Nearly a l l  of t h e  21 sample s tands  apparent ly  became es tabl i shed  
a f t e r  w i ld f i r e s .  Pinus contorta ,  Pseudotsuga, and Picea dominate s tands  i n  t h a t  
order  a s  succession progresses.  



Table 4. --Distr ibut~on o f  Picea/Linnaea boreal is  h. t. sampze stands i n  Montana 

~ ~ t i o n a l  Forest  v i c i n i t y  No. p lo t s  Elevational range 
Feet 

Lolo 1 4,200 
~ e e r  lodge 2 6,400 t o  6,700 
~eaverhead 2 6,600 t o  7,200 
~ ~ w i s  and Clark (east)  5 5,200 t o  6,000 
(a l l a t in  8 5,700 t o  7,800 
yellowstone Park 3 6,800 t o  7,200 

~aceiniwn globuZare, Vacciniwn soopariwn, AZnus sinuuta, CaZamagrostis rubescens, 
or S y n p ~ r i c m p o s  aZbus frequently dominate the  undergrowth. Shepherdia canadensis 
often dominates s e r a l  stands. 

Soil/CZimate.--The PICEA/LIBO h . t .  was sampled on a va r i e ty  of primarily noncal- 
careous parent  mater ia ls  (appendix D-1). Surface s o i l s  were gravel ly  (24 percent) 
sandy loams t o  s i l t s  with react ions  ranging from very ac id ic  t o  s l i g h t l y  basic (mean 
pH 6.1). Ground surfaces had l i t t l e  rock o r  bare s o i l  exposed; duff depth averaged 
6.4 cm. Weather data  from the  northeast  entrance t o  Yellowstone Park (appendix D-2) 
represent t h i s  hab i t a t  type. 

&o&ctivity/Managemend.--Timber productivity i s  moderate (appendix E-4). Also, 
the gen t l e  topography associated with t h i s  type o f f e r s  b e t t e r  opportunity f o r  intensive 
timber management than many other  eas t -s ide  hab i t a t  types. 

Elk and deer use was conspicuous i n  most stands; several  stands were a l so  f r e -  
quented by moose. Use by domestic stock was not observed i n  any of the sample stands. 

Other studies.--This hab i t a t  type has not been described elsewhere. 

Picea/Smi Zacina see 2 Za&a h . t . 
(PICERISYST; sprucejs tar ry  Solomon's sea l )  

~istrihtion.--PICEA/SMST occurs on warm, moist benches and lower slopes. I t  
was sampled only near or  e a s t  of the  Continental Divide a t  e levat ions  ranging from 
4,400 f e e t  on t h e  Helena National Forest t o  7,400 f e e t  i n  Yellowstone Park, but 
mostly between 5,000 and 7,000 f e e t .  

Vegetation. --Pseudotsuga or occasionaLly Pinus contortu dominates i n  se ra l  stands,  
giving way t o  Picea as succession advances. Undergrowth is  dominated by a luxuriant  
growth of forbs.  SniZacina steZZata, ThaZictrm occidenbZe, SniZacina racemosa, 
Xspomm trachycarpwn, and Geraniwn richardsonii a r e  c h a r a c t e r i s t i c a l l y  present .  
S i t e s  a r e  evident1 y too warm f o r  L-lnmea boreatis; but CaZamagrostis rubescens and 
Synrphoricarpos aZbus commonly dominate t h e  undergrowth a s  i n  the  PICEA/LIBO h . t .  

Our observations and those of Herbert Holdorf (Soil  Sc ien t i s t ,  Lewis and Clark  
National Forest)  ind ica te  t h a t  some stands on limestone subst ra tes  i n  cen t ra l  Montana" 
have lower product iv i ty  and may even support sca t tered Pinus f lexiZis ,  suggestive of 
PICEA/SEST h . t .  However, they have luxuriant  undergrowth, occur a t  moderate elevations,  
and a r e  most log ica l ly  a t t r i b u t a b l e  t o  t h e  dry  margin of the  PICEA/=ST h.2, 



Soil.--Our s t ands  were on a v a r i e t y  of calcareous and noncalcareous parent  mate- 
r i a l s  (appendix D-1). Surface so i l s  were mostly g rave l ly  loams t o  s i l t s .  Reactions 
ranged from n e u t r a l  t o  a c i d i c  (mean pH 5 .9) .  Ground sur faces  had v i r t u a l l y  no rock or 
bare s o i l  exposed; duff  depth averaged 6.0 cm. 

Productivity/Manageme~. --Timber product iv i ty  is  moderate (appendix E-4) . Several 
s t ands  showed l i g h t  use  by c a t t l e ,  and moderate t o  heavy winter  use by deer  and e lk .  

Other studies.--This  hab i t a t  type has not been described elsewhere. 

Abies grandis Series 

Distribution.--Abies grandis i s  t h e  indica ted  climax on many low- t o  midelcvation 
' 

s i t e s  i n  northwestern and west-central Montana. I t s  geographic d i s t r i b u t i o n  i s  
co r re l a t ed  with t h e  maritime-influence c l imate ,  which extends eastward i n  Montana t o  
Glac ier  National Park and t o  the  Swan ( f ig .  2 8 ) ,  Clearwater, lower Blackfoot, and 
B i t t e r roo t  r i v e r  v a l l e y s .  

This  s e r i e s  i s  bounded on d r i e r  s i t e s  by t h e  Psaudotsuga s e r i e s  and on cooler  
s i t e s  by t h e  Abfes Zas<ocarpa s e r i e s .  The overlap o f  A. grandis and A. Zasiocarpa 
d i s t r i b u t i o n s  c r e a t e s  some problems i n  separa t ing  t h e  two s e r i e s  i n  t h e  f i e l d ,  The 
d i s t i n c t i o n  is based on competitive po ten t i a l ,  r a t h e r  than presence o r  absence. Stands 
with A.  grandis reproducing more successfu l ly  than A. Zasiocarpa a r e  placed i n  t h e  
A ,  grandis s e r i e s ,  and v i c e  versa.  Thus, each spec ies  may occur i n  t h e  o t h e r  s e r i e s  
a s  a s e r a l  o r  minor climax component (appendix B). 

Moving westward toward stronger maritime inf luence ,  t h e  moist s k t e s  a r e  occupied 
by t h e  T h j a  pZicata s e r i e s  and t h e  Tsuga heterophylla s e r i e s ,  which reach maximum 
development i n  nor thern  Idaho (R. and J.  Daubenmire 1968). In f r o s t  pockets o r  on 
d r i e r  s i t e s  i n  t h e  v a l l e y s  of  northwestern Montana, t h e  Abies grandis s e r i e s  i s  
occas ional ly  bordered by t h e  Picea s e r i e s .  

We recognize t h r e e  Abies grandis hab i t a t  types i n  Montana, which ind ica t e s  g rea t e r  
environmental d i v e r s i t y  near  t he  eas tern  l i m i t s  of t h e  s e r i e s  than i n  northern Idaho, 
where only one A. grandis hab i t a t  type has been defined (R .  and J. Daubcnmire 1968). 
This  increased d i v e r s i t y  i s  even more pronounced near  t h e  southern limits of t h e  s e r i e s  
i n  t h e  Nezperce National Forest  where s i x  A. grandis h a b i t a t  types havc been recognized 
by Robert S t e e l e  and o t h e r s  (1976, prel iminary d r a f t ,  USDA Forest  Service,  I n t e r -  
mountain S t a t i o n ) .  

Vegstation.--Pseudotsuga menzissii i s  u s u a l l y  a major component o f  seral. s tands .  
Lark occidentalis, P$nus contorta, Picea, P<nus ponderosa, Enus monticola (roughly 
i n  order  of decreasing importance) may a l s o  occur a s  s e ra1  dominants o r  components of 
mixed stands.  

The undergrowth i s  t y p i f i e d  by numerous moi s t - s i t e  £orbs and a d ive r se  mixture of 
shrub spec ies  which may gain temporary dominance during early successional  s t ages .  

SoiZ/CZimate. --Most s o i  1s were derived from noncalcareous parent  ma te r i a l s  (appendix 
- 1 )  In t e rmi t t en t  shallow A2 horizons overlying a dominant B horizon suggest t h a t  
l o e s s  and volcanic ash  represent  a major cont r ibut ion  t o  s o i l  development. Surface 
s o i l s  a r e  genera l ly  g rave l ly  loams and s i l t  loams with a c i d i c  r eac t ions .  Ground sur -  
f a c e s  have v i r t u a l l y  no rock o r  bare s o i l  exposed; duff  depths a r e  moderate 
(3 t o  6 cm). 

Some c l ima t i c  parameters f o r  t h e  AbCes grandCs s e r i e s  a r e  shown i n  appendix D-2. 

Producti~ity/Management.--Timber product iv i ty  i n  t h e  s e r i e s  ranges from moderate 
t o  very  high (appendix E - 3 ) .  Browse production f o r  e l k  and deer i s  high during e a r l y  



Figure 28. --Abies grandis/Clintonia un i f lo ra  h. t. (Aralia phase) i n  the Swzn River 
Valley of northwestern Montana (3,100 feet  elev. I .  Abies grandis and a lesser 
amount of Picea are the only tree species remaining i n  t h i s  near-climax stand. 

successional s tages .  Some lower elevation s i t e s  i n  the  s e r i e s  a r e  u t i l i z e d  a s  winter 
range. Forage po ten t i a l  and use f o r  domestic l ives tock is  generally l imited t o  val ley  
bottoms t h a t  have been cleared f o r  farming and pastures.  

Abies grandis/CZintonia unifZora h . t .  
(ABGR/CLUN; grand fir/queencup beadl i ly)  

Distribution.--The ABGR/CLUfl h . t .  is  found on r e l a t i v e l y  moist s i t e s  from 2,400 t o  
5,000 f e e t  e levat ion i n  northwestern and west-central Montana. I t  occurs on va l l ey  
bottoms, benches, and on a l l  aspects.  

Vegetation. --Abies grandis appears capable of gaining dominance over a1 1 other  
conifers a s  succession proceeds toward climax. However, i n  some areas ,  Abies Zasiocarpa 
pers is ts  a s  a minor climax component. Following major disturbance such a s  f i r e  or  
logging, Pseudotsuga, La* occidentalis, and Picea (as well a s  Pinus contortu, Pinus 
monticola, and Pinus ponderosa on some s i t e s )  invade along with AHes grandis. By the  
time a pole-sized stand has developed, Abies grandis i s  generally the  only species t h a t  
continues t o  reproduce beneath the  f o r e s t  canopy. 

Undergrowth is  characterized by moist - s i t e  herbs including Clintonia, Adenocaulon 
bicolor, Disporwn hookeri, Galiwn t r i f l o m a ,  and Bromus vulgaris a s  well a s  the subshrub 
Linnaea borealis. Several shrubs share dominance i n  younger stands; these include Acer 
glabrum, Rosa gyrmzocarpa, Rubus parviflorus, Amelanchier a ln i fo l ia ,  Spiraea be tu l i fo l ia ,  



and Sympbricarpos aZbus (appendix C )  . A number of t h e s e  spec i e s  a r e  p a r t  o f  t h e  
"Pachiskima union" descr ibed  by R .  and J. Daubenmire (1968) f o r  nor thern  Idaho. However, 
t h e  "Pachistima union" nomenclature was not  used i n  t h i s  c l a s s i f i c a t i o n  because individ-  
u a l  members of  t h e  union have d i f f e r e n t  range l i m i t s  eastward from Idaho. CZintonia 
unifZora i s  a r e l i a b l e  i nd i ca to r  spec i e s  f o r  moist s i t e s  within t h e  Abies grandis s e r i e s ,  
and a l s o  has  high f i d e l i t y  i n  t h e  Abies grandis/Pachistima myrsinites h . t .  of: nor thern  
Idaho; t hus ,  t h e  l a t t e r  i s  s imi l a r  t o  our ABGR/CLUN h . t *  

CZintonia unifZora (CLUN) phase. --This i s  t h e  t y p i c a l  and most ex tens ive  phase, 
gene ra l ly  occurr ing a t  e l eva t ions  below 4,500 f e e t .  In t h e  we t t e s t  mountain ranges it 
occurs  on dry  exposures, with adjacent  moist s i t e s  being occupied by t h e  THP&/CLUN o r  
TSHE/CLUN h . t . s .  In d r i e r  a r e a s  it t y p i c a l l y  occurs  on moist exposures, with ad jacent  
d r i e r  s i t e s  being occupied by t h e  PSME/PHMA o r  ABGR/LIB~ h , t . s ,  Cooler s i t e s  u sua l ly  
support  t h e  XETE phase of ABGR/CLUN h. t . o r  t h e  AB.EA/CLUN h. t . 

Aralia nudicaulis (ARNu) phase.--This phase was sampled on low e l eva t ion  (near 
3,000 f e e t )  bottomlands and moist benches i n  northwestern Montana. Picea and BetuZa 
papyrifera a r e  more common here  than i n  o the r  phases, while  Pinus coneorta and Abies 
Zasiocarpa a r e  u s u a l l y  absent .  Undergrowth i s  more Luxuriant than i n  o t h e r  phases, with 
AraZia and Disporum hookeri u s u a l l y  well represented .  This phase was a l s o  found in  
s i m i l a r l y  wet s i t e s  ( a t  4,000 t o  4,500 f e e t  i n  t h e  B i t t e r r o o t  Range south  of  Missoula, 
where it was ind i ca t ed  by Aehyriwn f iZix- fmina being common. 

XerophyZZwn tenax (XETE) phase,--This phase was encountered a t  somewhat higher  
e l eva t ions  (3,600 t o  5,000 f e e t ) ,  where it occupies r e l a t i v e l y  co ld  and well-drained 
s i t e s  within t h e  h a b i t a t  type.  I t  appears  t o  be environmentally i n t e rmed ia t e  between 
t h e  warmer CLUlV phase and t h e  co lder  Abies Zasiocarpa s e r i e s .  A. Zasiocarpa i s  more 
common i n  t h i s  phase,  while Pinus ponderosa is usua l ly  absent .  XerophyZZwn and VaccCniwn 
globulare  a r e  well represented .  

Although it occupies a l imi ted  a r ea  i n  Montana, t h e  XETE phase i s  common i n  t h e  
Selway River dra inage  of Idaho (Habeck 1973, 1976; Robert S t e e l e  and o t h e r s  1976 
pre l iminary  d r a f t ,  USDA Fores t  Serv ice ,  Intermountain S t a t i o n ) .  

SoiZ/CZ.immate.--The ABGR/CLUN h . t .  was sampled on a v a r i e t y  of noncalcareous 
s u b s t r a t e s  (appendix D-1). Surface s o i l s  were g rave l ly  sandy loams t o  s i l t s  i n  t h e  
CLUN phase, g r ave l ly  loams i n  t h e  XETE phase, and usua l ly ,  nongravel ly s i l t  loams and 
s i l t s  i n  t h e  ARNU phase* Reactions ranged from a c i d i c  t o  s l i g h t l y  a c i d i c  i n  a11 phases. 
L i t t l e  su r f ace  rock o r  bare  s o i l  were exposed; duf f  depths were moderate (3  t o  6 cm). 

Weather d a t a  from Trout  Creek, Montana, (appendix D-2)  r ep re sen t  t h e  c l ima te  of 
a warm s i t e  a t  low e l eva t ion  i n  t h i s  h a b i t a t  type.  

ProductivZty/Managemenk. --ABGR/CLUN has h igh  t o  very  high timber p roduc t iv i t y  
(appendix E - 3 ) .  P a r t i a l  c u t t i n g  p r a c t i c e s  w i l l  lead t o  dominance by AHes grandis, 
which i s  o f t en  g r e a t l y  reduced i n  va lue  by Indian p a i n t  fungus (Echinodontium tinee- 
orwn). Obtaining r egene ra t ion  o f  t h e  sera1  spec i e s  is  u s u a l l y  t h e  bes t  approach fo r  
t imber management. 

Abundant forage  f o r  dee r  and e l k  i s  produced dur ing  e a r l i e r  success iona l  s t ages .  
Although many s tands  showed evidence of browsing, t h e  low-elevation and south-exposure 
s i t e s  a r e  u sua l ly  t h c  only po r t i ons  of t h e  h a b i t a t  type  o f f e r ing  winter-range poten t iaJ*  
Domestic forage  product ion i s  minimal i n  n a t u r a l  s tands .  

Other studies.--The CLUN phase i s  comparable t o  most of t h e  s t ands  i n  R .  and J ,  
Daubenmire's (1968) Abies grand$s/Pachistima h . t .  i n  nor thern  Idaho, 



Abies grand<s/Linnaaa boreaZis h . t .  
(ABGRILIBO; grand f i r l twinf lower)  

~ i s t r i b u t i o n  --ABGR/&IBO is a minor hab i t a t  type i n  Montana t h a t  occurs between 
Bmt: 3,700 and 5,500 f e e t  on no r the r ly  t o  southeas ter ly  aspec ts .  I t  i s  l o c a l l y  common 
i n  t he  mountains near  Perma and Hot Springs, a s  well a s  a t  var ious  loca t ions  i n  t h e  
~ i t t ~ r r o o t  Range south of Missoula. I t  o f t en  occupies be t te r -dra ined  s lopes  o r  benches 

t o  t h e  ABGR/CLUN h . t .  on moist s i t e s ,  such as r av ines ,  A s  one moves eas t  o r  
south, out  of t h e  maritime-influence c l ima t i c  zone, t h i s  h a b i t a t  type replaces  ABGR/CLUN. 

yegeta t ion .  --Most sample s tands a r e  dominated by Pseudotsuga, L a r i x  occddentaZis, 
or Pinus ponderosa, with Abies g rand i s  gaining dominance i n  t h e  understory.  I n  con t r a s t  
to other  h a b i t a t  types  i n  t he  s e r i e s ,  Abies Zasiocarpa and P b e a  were absent  from 
almost a l l  s tands .  

undergrowth i s  s imi l a r  t o  t h a t  of t h e  ABGR/CLUN h . t .  except f o r  t h e  lack  of  
ce r t a in  "Pachistima union" members (such a s  Clintonia, AdenocazcZon bicoZor, and 
DispoW hookeri) and t h e  s c a r c i t y  of o the r s  (such a s  GaZium t r i f Z o m ) .  L;nnaea 
often forms a r a t h e r  extensive mat on t h e  f o r e s t  f l oo r .  

Linnaea b o r e a l i s  (LTBO) phase, --This appears t o  be t h e  most common phase, ranging 
from 3,700 t o  above 4,600 f e e t  on no r the r ly  aspects .  Pinus ponderosa is o f t en  a major 
sera1 dominant. 

XcrophyZZwn t enm JXETEI phase.--Stands observed i n  t h i s  phase occur between 4,700 
and 5,500 f e e t  on e a s t e r l y  t o  sou theas t e r ly  exposures. I t  appears t o  be t r a n s i t i o n a l  
between t h e  LIB0 phase and t h e  ABLA/LIBO h . t . ,  XETE phase o r  t h e  ABGR/XETE h a t .  

Soil.--Our two s tands  having s o i l s  da t a  were on noncalcareous parent  ma te r i a l s  
(appendix D-1). Surface s o i l s  were a c i d i c ,  g rave l ly  loams t o  sil ts.  Ground sur faces  
had no rock o r  bare  s o i l  exposed; duff  depths were 3 and 4 cm. 

Management &pZicatio~zs.--Timber product iv i ty  is  high (appendix E-3 )  a f ford ing  good 
oppor tuni t ies  f o r  timber management. Product iv i ty  was highest  i n  t h e  L I B 0  phase. 
Forage production f o r  deer and e l k  i s  moderately good i n  e a r l y  successional  s tages ,  
although s i t e s  a r e  o f t en  not acces s ib l e  f o r  winter range. Forage production f o r  
domestic l i ves tock  o f f e r s  l i t t l e  p o t e n t i a l .  

O t h e r  s tudies.--This  hab i t a t  type has been described by Robert S t ee l e  and o the r s  
(1975 pre l iminary  d r a f t ,  USDA Forest  Service,  Intermountain S ta t ion )  i n  c e n t r a l  Idaho 
as well a s  by Robert S t ee l e  and o t h e r s  (1976 prel iminary d r a f t ,  USDA Forest  Service,  
Intermountain S ta t ion )  fox the  Nezperce National Forest .  

Abies grandis/XerophyZZum t e r n  h . t .  
(ABGRIXETE; grand f i r / bea rg ras s )  

Distribution.--ABGR/XETE i s  a minor h a b i t a t  type l o c a l l y  cormnon on well-drained 
slopes between 4,700 and 5,300 f e e t  i n  western por t ions  of t h e  Lolo and B i t t e r roo t  
National Fores ts .  I t  i s  apparently t h e  d r i e s t  of t he  Abies g rand i s  h a b i t a t  types i n  
Qntana, being bordered on more moist s i t e s  by t h e  ABGR/CLUN o r  ABGR/LIBO h . t . s  and 
on colder  s i t e s  by ABLA/XEl'E. 

Vegetation+--Most sample s tands  were r a t h e r  young (50 t o  100 years)  and were 
dominated by Pseudotsuga, L u P - ~ ,  and %nus contorts. Regeneration of Abiss grand& 
das abundant i n  some s t ands ,  but was s c a t t e r e d  i n  o ther  s tands  apparent ly  because of 
l i f f i c u l t i e s  i n  establ ishment (dry s i t e  condi t ions) .  We i n t e r p r e t  A E e s  g rand i s  a s  a 
s ign i f i can t  s i t e  i nd ica to r  and p r e d i c t  t h a t  it  w i l l  be a major component, i f  not  
h i n a n t ,  i n  climax stands.  



Undergrowth i s  r a t h e r  sparse ,  with only  XerophyZlwn, Vaecdniurn gZobuZare, 
CaZamagrostis rubescens, and sometimes Pachistima o r  Arnica ZatifoZCa being well 
represented .  Moist s i ts  spec i e s  such a s  CZintonia, Linnaaa, AdenocauZon, and GaZiwn 
t r i f Z o m  a r e  absent .  

So i l . - -F i e ld  observa t ions  ind ica ted  t h a t  s o i l s  were s imi l a r  t o  those  i n  t h e  ABGR/ 
CLUY h . t .  Ground su r f aces  had l i t t l e  bare s o i l  and su r f ace  rock exposed; duff depth 
ranged from 1 t o  3 cm. 

~roductdvdty/Management.--Timber product i .vi ty i s  moderate t o  high (appendix E - 3 ) .  
Numerous va luable  s e r a1  spec i e s  and ease of regenera t ion  a r e  favorable  f o r  i n t ens jve  
timber management; however, t h e  type only covers  a  small a rea .  Forage product ion fox 
deer  and e l k  is  good, al though pr imar i ly  f o r  sp r ing  through f a l l  u se .  According t o  
Richard Ringleb (Lolo National Fo re s t ,  Missoula) young s tands  o r i g i n a t i n g  a f t e r  t h e  
1910 burn i n  t h e  S t .  Regis River Valley a r e  used heav i ly  by deer  and e l k ,  with major 
l~rows ing on VaccinZum g ZobuZare and Pachdstima. ABGRIXETE provides no poten t  i a1 f o r  
domestic l i ve s tock  use .  

Othar studies.  --Habeck (1973, 1976) and Robert Stcele and o t h e r s  (1976 prel iminary 
d r a f t ,  USDA Fores t  Serv ice ,  Intermountain S t a t i on )  have i d e n t i f i e d  an ABGR/XE!t'E h . t .  a s  
represent ing  s i t e s  a t  t h e  cold; d r y  limits of t h e  Abias grandis s e r i e s  i n  t h e  Selway 
River dra inage  i n  Idaho. Robert S t ee l e  and o t h e r s  (1975 prel iminary d r a f t ,  USDA Forest  
Serv ice ,  Intermountain S t a t i on )  have described an Abies grandis/Vuecin~um gZobuZare h. t ,  
i n  c e n t r a l  Idaho, t h a t  may represent  an extension of ABGRIXETE beyond t h e  geographic 
range of XeropkyZZum tenax. 

Thuja plicata Series and Tsuga heterophylla Series 

Distribution.  --Associations dominated by Thuja pZCcata and Tsuga heterophyZla 
occupy moist a r e a s  wi th in  t h e  maritime-influenced c l i m a t i c  zone of t h e  nor thern  Rocky 
Mountains. They occur ex tens ive ly  i n  northern Idaho (R.  and J .  Daubenmire 19681, but 
diminish eastward i n  northwestern Montana, In Montana these  h a b i t a t s  a r e  gene ra l ly  
confined t o  bottomland o r  no r the r ly  exposures between about 2,000 and 5,000 f e e t  
e l eva t ion  on s i t e s  where average annual p r e c i p i t a t i o n  is  32 inches o r  more. They 
a r c  bordered on d r i e r  s i t e s  by t h e  Abies grandis s e r i e s  and on co lder  s i t e s  ( a t  higher 
e l eva t ions  and i n  f r o s t  pockets) by the AbZes Zasiocarpa s e r i e s  fARLA/CLUN h . t . ) .  

Both t h e  T h j a  and Tsuga s e r i e s  a r e  most common i n  t h e  extreme northwestern por- 
t i o n  of Montana but  extend eastward spo rad ica l ly  almost t o  t h e  Continental  Divide i n  
Glac ier  National Park. I so la ted  s tands  of  t h e  Tsuga s e r i e s  a l s o  occur l o c a l l y  i n  t h e  
Swan Valley, bu t  g e n e r a l l y  Tsuga i s  confined t o  t h e  v i c i n i t i e s  of  Libby and Thompson 
F a l l s  and westward t o  Idaho. The T7iuja s e r i e s  occurs  more ex tens ive ly  i n  t h e  Swan 
Valley and Mission Range; it extends eastward l o c a l l y  t o  Missoula, and forms small 
r i p a r i a n  s t r i n g e r s  along major streams i n  t h e  B i t t e r r o o t  Range west of Hamilton. 

vegetation,--Twa and Tsaga axe shade- to le ran t  climax c o n i f e r s  t h a t  grow i n  s i m -  
i l a r  environments. However, ~ h j a  extends l o c a l l y  onto  s l i g h t l y  d r i e r  s i t e s  t han  Tsuga, 
i n  add i t i on  t o  spreading f a r t h e r  south and e a s t  i n  Montana. Tmga  heterophylZa i s  
usua l ly  capable of a t t a i n i n g  dominance over T h j a  and o t h e r  spec i e s  a t  climax because 
it i s  b e t t e r  a b l e  t o  reproduce under a  dense f o r e s t  canopy. However, Thuja i s  capable 
of  maintaining i t s e l f  i n d e f i n i t e l y  a s  a  minor climax spec i e s  i n  t h e  Tsuga s e r i e s  
because of i t s  shade to l e r ance ,  longevi ty  (often 600 t o  1,000 y e a r s ) ,  and apparent 
a b i l i t y  t o  r egene ra t e  vege t a t i ve ly  (Habeck 1968). 

There a r e  two except ions  t o  t h e  climax dominance of Tsuga.  One i s  t h e  high water 
t a b l e  Thuja/OpZopanaz: h . t .  where Thuja and Tsuga a r e  considered a s  major coclimax 
dominants i n  Montana (appendix B ) .  The o the r  exception occurs  sometimes nea r  t h e  range 
l i m i t s  of Tsuga i n  Montana, where only  s c a t t e r e d  ind iv idua l s  of Tsuga a r e  present (often 
exh ib i t i ng  f r o s t - k i l l e d  tops)  i n  s t ands  having Abies Zas-Locarpa c l e a r l y  i nd i ca t ed  a s  
t h e  p o t e n t i a l  climax dominant. 
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~seudotsuga, Lurk occidentaZis, and t o  a l e s s e r  ex tent  Picea a r e  o f t en  dominants 
in s e r a l  s t ands  i n  t hese  s e r i e s  [appendix B) .  Pinus contorts, Pinus monticota, and 
~ g t u Z a  pccpyrifera a r e  p ino r  components o f  s e r a l  s tands .  Abies grandis and A. lasiocarpa 
a re  e i t h e r  minor s e r a l  o r  minor climax components of  most of t h e  hab i t a t  types. T h j a  
and Tsuga u s u a l l y  regenerate on d is turbed  s i t e s  along with and beneath the  s e r a l  t r e e  
species, but  it takes  them severa l  hundred years  t o  assume dominance i n  t h e  overs tory  
because of t h e  longevity of t h e  l a r g e  s e r a l  t r e e s .  Stands commonly have a mixture of 
four t o  s i x  t r e e  species;  occas ional ly  a s  many a s  10 t r e e  spec ies  can be found i n  t h e  
same s t and ,  

Undergrowth i s  composed of many moi s t - s i t e  Eorbs and shrubs (appendix C-l and C-2 ) ;  
coverages vary  considerably depending upon successional  s t a t u s .  In  the  most dense 
fo re s t  s t ands ,  CZintonia uni f lora p e r s i s t s  a s  a use fu l  i nd ica to r  of t he  "Pachistima 
union'1 described by R.  and J.  Daubenmire (19681, 

Early successional  s tages  may be dominated by a dense invasion of i!$iZobiwn 
anguskdfoZium and o the r  forbs ,  o r  sh rub f i e lds  composed of SaZix scouZer;ana, Rubus 
guruif lorus, Arne ZanchCer a Znifo Zia, Acar glabmrm, Vaecinium gZobuZare, Ceanothus 
uaZutinus, and (near t h e  Idaho-Montana border) Ceanothus sanguineus. 

SoiZ/ClhaCe.--Parent ma te r i a l s  within both s e r i e s  a r e  exc lus ive ly  noncalcareous 
and nonigneous--predominantly sedimentary rock and a r g i l l i t e  (appendix D-1). Presumably, 
volcanic ash and l o e s s  depos i t s  have a l s o  had a major inf luence  on s o i l  development 
with r e s u l t a n t  f e r t i l i t y  and moisture-holding c h a r a c t e r i s t i c s  bene f i c i a l  t o  T h j a ,  Tsuga, 
and a s soc ia t ed  undergrowth. Surface s o i l s  a r e  pr imar i ly  a c i d i c ,  g rave l ly  loams t o  
s i l t s .  Ground sur faces  r a r e l y  have exposed rock o r  bare s o i l ;  mean l i t t e r  depth exceeds 
5 cm f o r  a l l  h a b i t a t  types and phases i n  the  s e r i e s .  

Weather records  from Heron, Montana, near  t he  Idaho border (appendix D - 2 ) ,  i l l u s t r a t e  
t he  moist ,  mild-temperature condi t ions  assoc ia ted  with these  s e r i e s .  R. and J .  Dauben- 
mire (1968) presented addi t ional  c l ima t i c  da t a  f o r  s i t e s  i n  nor thern  Idaho. 

Productivi~y/Management.--The Thuja and Tsuga s e r i e s  have t h e  highest  timber 
p roduc t iv i ty  (appendix E - 3 ) .  Maximum production i s  u s u a l l y  found i n  s tands dominated 
by s e r a l  spec ies .  Shade-tolerant con i f e r s  a r e  of ten  suscep t ib l e  t o  fungal decay ('e.g., 
Eehinodontim tinctorwn i n  Abies grandZs and Tsuga) t h a t  may be acce lera ted  by p a r t i a l  
cu t t i ng .  Maximum product iv i ty  w i l l  l i k e l y  be r e a l i z e d  by even-aged management of s e r a l  
spec ies .  Natural regenerat ion occurs r e a d i l y  when an adequate seed source i s  ava i l ab le  
and s i t e  prepara t ion  has been thorough enough t o  r e t a r d  development of brushf ie lds .  

Forage p o t e n t i a l  (primari ly p a l a t a b l e  shrubs) f o r  deer and e l k  i s  very  high i n  
e a r l y  successional  s tages ,  but  may be almost nonexistent  i n  dense, near-climax s tands .  
In some a r e a s ,  t hese  s e r i e s  occur a t  low enough e l eva t ions  t o  provide winter range. 
Thuja pZicata may be u t i l i z e d  heavi ly  on big-game winter  range. Forage p o t e n t i a l  f o r  
domestic l i ves tock  i s  very low. 

Other studies.--Our h a b i t a t  types  wi th in  t h e  Thuja and Tsuga s e r i e s  a r e  e s s e n t i a l l y  
equivalent  t o  those  defined f o r  nor thern  Idaho by R. and J .  Daubenmire [1968), However, 
we used t h e  typal  e p i t h e t  of--/CZinton;a un$fLora ins tead  of--/Pachistima myrsinites 
t o  maintain consistency with r e l a t e d  h a b i t a t  types i n  t h e  Picea, Abies grandis, and 
Abies Zasioearpa s e r i e s  

Thuja pZicata/CZintonia unif lora h . t .  
(THPL/CLUiV; western redcedar/queencup bead l i l y )  

Distribution.--THPL/CLUN is  r e l a t i v e l y  common i n  northwestern Montana, extending 
e a s t  t o  Glac ier  National Park, t h e  Swan River Valley, and south t o  t h e  B i t t e r roo t  



Range near  Hamilton. I t  i s  t y p i c a l l y  assoc ia ted  with bottomlands, benches, and 
no r the r ly  exposures from about 2,000 t o  5,000 f e e t  i n  e l eva t ion .  Within t h e  geographic 
range o f  Tsuga heeerophyZZa (and the re fo re  t h e  TSHE/CLIIN h . t , ) ,  THPL/CLUN i s  r e s t r i c t e d  
t o  r e l a t i v e l y  warmer and d r i e r  s i t e s .  Beyond t h e  range o f  Tsuga, THPL/CLUN occupies 
t h e  bottoms and extends i n  f i n g e r s  up cool and moist r av ines  bordered by t h e  ABGR/ 
CLUN h . t .  

Vegetation. --Thuja is  t h e  ind ica ted  climax a s  well a s  being t h e  major dominant i n  
most sample s tands .  Major components of s e r a l  s tands  throughout t h e  h a b i t a t  type  a r e  
Ab7:es grandis, Pseudobsuga, L a r k ,  Picea, and Abies Zasiocazrpa. A E e s  gmnd5s is  usua l ly  
a  p e r s i s t e n t  s e r a l  component, a s  was found by R. and J .  Daubenmire (1968), but  occasion-  
a l l y  appears t o  achieve coclkmax s t a t u s  with Thuja, e s p e c i a l l y  near  Thuja's range l i m i t s  
i n  Montana. T h i s  s i t u a t i o n  was found t o  be common i n  Idaho's  upper Selway River drainage 
(Habeck 1976).  

CZintonia i s  almost always present  i n  t h e  undergrowth. Other spec i e s  g e n e r a l l y  
found throughout t h i s  h a b i t a t  type  i n  Montana include shrubs Rubus parv i f loms ,  
Vaecinium gZobuZme, and Linnaea borealis, and Eorbs Goodyera obZorgZ~foZta, PyroZa 
secunda, and Viola orbiculata (appendix C )  . Cornus emadensis,  ~denocauzon bicolor,  
GaZiwn trifZorwn, and TiareZZa t r i foZ ia ta  occur l e s s  f r equen t ly ,  hu t  a r e  gene ra l ly  i n -  
d i c a t i v e  o f  t h i s  h a b i t a t  type. 

t z in ton ia  uni f lora (CLUN)  phase.--This i s  t h e  most common phase of  t h e  type ,  and it 
occurs  widely on well-drained bottoms, moist benches, and no r th  s lopes .  Menziesia 
ferruginea, AraZia nudicauZis, and f e r n  i nd i ca to r s  of t h e  o the r  phases a r e  no t ab ly  scarce .  

AraZia nudicaulis ( A R N U )  phase. --IJndergrowth i s  d i s t i ngu i shed  by having AraZia, o r  
f e r n s  Athyr im fiZix-femina o r  Gmocarpiwn dryopteris common in  a d d i t i o n  t o  t h e  usual 
CZintonia as soc i a t e s .  This  phase a l s o  has a  more l uxu r i an t  assemblage of m o i s t - s i t e  
f o r b s ,  including h igher  coverages of  AdenocauZon, T k r e l l a ,  and GaZim tr i f lorwn.  
This phase 'occupies more moist bottoms and s lopes  than t h e  CLUN phase, gene ra l ly  a t  
e l eva t ions  below 4,000 f e e t .  

Menziesia fermginea (MEFE) phase.--This phase occurs  near  t h e  upper e l e v a t i o n a l  (cold) 
l i m i t s  of t h e  h a b i t a t  type on north-facing s lopes  o r  i n  rav ines .  I t  was sampled bc- 
tween 4,300 and 5,300 f e e t  i n  northwestern Montana. I t  i s  i d e n t i f i e d  by Menx<es<a 
being common i n  t h e  undergrowth. XerophyZZm, Tams, and Arnica Z a t i f o Z k  a r e  u s u a l l y  
conspicuous a l s o ,  i n  c o n t r a s t  t o  t h e  o the r  phases of t h e  h a b i t a t  type. Ab-iss Zasiocarpa 
i s  almost a s  abundant a s  Thuja i n  most s tands,  and probably p lays  a  minor climax r o l e ,  
a 1  though Thuja regenera tes  more e f f e c t i v e l y .  L a ~ ~ i x ~  Pseudotsuga, and Rcea enge2manni.i 
a r e  t h e  o the r  major c o n s t i t u e n t s  of  sera1 s tands .  Pinus contorta i s  a more f r equen t  
s e r a l  component i n  t h i s  phase than i n  o the r  phases of  t h e  type,  while Abies gmndis  
occurs  only  r a r e l y .  This  phase is bordered above by ABLA/CLUiV h . t . ,  MEFE phase, o r  by 
ABLA/MXPE h . t . 

Soil.--The THPL/CLUN h . t .  was commonly found on a r g i l l i t e  o r  noncalcareous sedimen- 
t a r y  parent  m a t e r i a l s  (appendix D-1). Surface s o i l s  were a c i d i c ,  g r a v e l l y  loams t o  s i l t s .  
Ground su r f aces  had l i t t l e  rock o r  bare  s o i l  exposed; and duf f  depths  averaged g r e a t e r  
than 5 cm. 

~ o d u c ~ ~ v - i t y / M a n a g m e n t .  --Timber p roduc t iv i t y  i s  high t o  very  h igh  (appendix E-3 ) .  
However, it i s  d i f f i c u l t  t o  f i n d  free-growing ind iv idua l s  f o r  determining s i t e  index i n  
t h e  dense mature s t ands  on t h i s  h a b i t a t  type. Limited d a t a  from t h e  CLUY phase suggest 
that  p roduc t iv i t y  is  uniformly h igh  f o r  Pseudotsuga, Abies Zasioea2.pa, A. grundis, 
Picea, and Larix. In t h e  MEFE phase,  p roduc t iv i t y  i s  somewhat lower and A. grandis i s  
absent .  The ARNU phase has t h e  h ighes t  product iv i ty ,  e s p e c i a l l y  f o r  Pseudo+suga and 
Abies grand-is. Although p o t e n t i a l  p roduc t iv i t y  is h igh ,  r e a l i z a t i o n  o f  it may r e q u i r e  
i n t e n s i v e  management--selecting t h e  bes t  spec ies ,  c o n t r o l l i n g  t h e  s tocking ,  and mini- 
mizing d i sease  and i n s e c t  l o s s e s .  



Basal a reas  a r e  high i n  stands throughout t h i s  hab i t a t  type,  natura l  f i r e  frequency 
i s , low,  although f i r e s  tha t  do occur a r e  often intense.  Fi res  e a r l y  i n  t h i s  century 
destroyed e s s e n t i a l l y  a l l  Thuja i n  some narrow canyon hab i t a t s  observed west of Superior, 
Montana, and Thuja has not become reestablished i n  the  new stands.  Grazing of Thuja by 
c a t t l e  and big game appears t o  r e ta rd  natura l  reinvasion. 

Forage production for  elk and deer i s  g e n e ~ a l l y  high during e a r l y  successional 
stages.  Some lower elevation s i t e s  provide winter range, with r e s u l t a n t  heavy browsing 
of S h j a .  Forage potent ia l  fo r  domestic l ives tock i s  low i n  na tu ra l  stancts. 

I sola ted ,  ancient  T7zuja groves have special  appeal f o r  r ec rea t ion  and f o r  botanical 
s tudies .  

Construction and maintenance of campgrounds, roads, and t r a i l s  may be d i f f i c u l t  and 
may damage s i t e s  i n  the  ARlVU phase, which has high water t ab les  f o r  a t  l e a s t  pa r t  of the  
growing season. 

Other studies.  --THPLCLN is  very s imi lar  t o  t h e  Thu ja/Pachistima h . t . described 
in  northern Idaho by R .  and J. Daubenmire (1968). Our CLUJ phase is comparable t o  most 
of t h e i r  hab i t a t  type except f o r  four of t h e i r  stands (numbers 23, 49, 117, and 170), 
which appear t o  be s imi lar  t o  our ARNU phase. Additionally, our THPL/CLUN h . t .  i n  
Montana includes a MEFE phase which is not comparable t o  any of R. and 5 .  Daubenmire's 
northern Idaho stands.  Bell (1965) denoted AraZia and Gymnocarpiurn a s  indicators  of a 
major associa t ion i n  the  Tsuga and Thuja f o r e s t s  of i n t e r i o r  B r i t i s h  Columbia. 

Thija pZicata/GpZopanc bzorridwn h. t . 
(THPLIOPHO; western redcedar/devil ' s  club) 

Distribution.--This minor, topo-edaphic hab i t a t  type was found only i n  wet bottoms 
and toe-slope seepage areas i n  northwestern Montana. I t  i s  usual ly  confined t o  such 
s i t e s  below about 4 ,200  f ee t ;  a t  higher elevations the  ABLAIOPHO h . t .  occupies s imi lar  
s i t e s .  Adjacent upland s i t e s  support the  TSHE/CLUN h . t .  

~~gekation.--THPL/OPHO usua l l y  supports ancient  stands of l a rge  t r e e s  with d iverse  
and luxuriant  undergrowth. Thuja and/or Tsuga heterophyZlu are the  climax dominants 
(fig, 2 9 ) .  Although Tsuga was s l i g h t l y  more dominant i n  most of t h e  11 Montana sample 
stands, Thuja i s  a l so  c lea r ly  a major climax component i n  most s tands .  Since coclimax 
ra the r  than monospecific dominance i s  apparently the  case, we decided t o  adopt R.  and 
J. Daubenmire's (1968) "Thuja/@Zopam7' terminology f o r  t h e  Montana version of t h i s  
hab i t a t  type. Four of t h e i r  sample stands from Montana were included i n  our analyses. 
See pages 35 and 36 i n  R.  and J. Daubenmire (1968) f o r  a de ta i l ed  discussion of t h i s  
hab i t a t  type. 

Small amounts of Pseudotsuga, Picaa, and Abies Zasiocarpa a r e  found i n  most stands. 
The l a t t e r  functions a s  a minor climax species near the cold l i m i t s  of the  hab i t a t  
type. F i r e  seldom destroys these wet-si te stands; thus,  the  t r e e s  o f t en  a t t a i n  large  
s ize  and g rea t  age. 

Undergrowth i s  dominated by OpZopanm, Athyriwn, and Gymnocaz-piwn dryopteris 
superimposed upon the  luxuriant  forb  growth associated with CZintonia uni f lora.  Most 
prominant of these  forbs  a r e  TiarelZa dr i fo l ia ta ,  3niZacina steZZata, GaZiwn t r i f l o m ,  
and AdenocauZon bicoZor. Taxus brevifoZia, a major dominant i n  the  ABLA/OPHO h. t. , is 
only a minor cons t i tu ten t  of THPL/OPHO stands. 

SoiZ.--Soils data  were very l imited f o r  t h i s  hab i t a t  type s ince  most of the  sample 
stands were obtained from other studies.  In the  two stands we sampled, surface  s o i l s  
were ac id ic ,  nongravelly loams (appendix D - 1 ) .  Ground surfaces had no bare s o i l  or  
rock exposed. R. and J. Daubenmire (1968) indicated t h a t  pH was within t h e  range of t h e  
Tguga/Pachistima h. t . (TSHEICLUN h. t . equivalent f o r  Montana) . 



Figure 29.--Thuja plicata/Oplopanax horridum h.t. on a seep-covered north slope south 
of Libby in northwestern Montunu. This site, at 4,300 feet in elev. has no Thuja, 
and is daninuted by Tsuga heterophylla with small mount of Abies lasiocarpa.  

Productivity/Manugernent.--Limited s i te- index data  and ecological  comparison with 
the  ABLA/OPHO h . t .  suggest t h a t  product iv i ty  po ten t i a l  would be high. However, inten- 
s ive  timber management i s  usual ly  not practiced i n  t h i s  hab i t a t  type f o r  several  
reasons. The hab i t a t  type covers a very small area ,  and exis t ing stands a r e  frequently 
ancient  groves with high rec rea t iona l ,  e s t h e t i c ,  and botanical  value.  Vegetation 
manipulation would require  specia l  cons t ra in t s  i n  typical  streamside locat ions .  High 
water t a b l e s  during most of the  season and the  p o s s i b i l i t y  of compaction preclude use 
of heavy equipment. Road construction and in tens ive  s i t e  development would be expen- 
s ive ,  and could cause i r r eparab le  damage. 

Forage production f o r  deer and e lk  is low t o  moderate i n  typ ica l  old-growth stands. 
Some stands may be valuable f o r  winter range. Forage po ten t i a l  f o r  domestic l ivestock 
is  very low. 

Other studies.--In addi t ion t o  the  s imi la r  hab i t a t  type described by R.  and J. 
Daubenmire (1968), Bell (1965) recognized comparable associa t ions  i n  the  Tsuga-Thuja 
fo res t  of i n t e r i o r  Br i t i sh  Columbia. 

Tsuga heterophyZIQ/CZintonia uniflora h . t .  
(TSWCLUN; western hemlock/queencup bead l i l y )  

Distribution. --TSHE/CLUN i s  r e s t r i c t e d  t o  t h e  extreme northwestern por t  ion of 
Montana (The Libby-Thompson F a l l s  a rea ) ,  with minor extensions eas t  t o  Glacier  National 
Park. It occupies a reas  having a very moist, ocean-influenced cl imate,  ranging from 
the  lowest e levat ions  i n  the  S t a t e  (1,822 f e e t  along the  Kootenai River) up t o  about 



Figure 30.--Tsuga heterophylla/Clintonia un i f lo ra  h.t. (Clintonia phase) on a gentle 
east exposure south of Libby i n  northwestern Montana. The stand contains the 
foZZowing trees  f i n  decreasing order of abundance): Thuja, Tsuga heterophylla,  
Pinus monticola, Abies grandis,  Larix occ iden ta l i s ,  Pseudotsuga, Picea, and Pinus 
contorta. 

4,000 f e e t .  S i t e s  a r e  mostly i n  va l l ey  bottoms, on benches, o r  on cool exposures. The 
eastern o u t l i e r  of t h i s  type i n  Glacier National Park i s  apparently dependent upon the  
moderating c l imat ic  influence of Lake McDonald. 

Vegetation.--Old-growth stands a r e  usual ly  dominated j o i n t l y  by Tsuga and Tliuja. 
Younger stands t y p i c a l l y  have a d iverse  mixture of s i x  t o  nine coniferous species,  
varying by phase of t h e  hab i t a t  type ( f ig .  30) .  

Undergrowth throughout the  hab i t a t  type is  characterized by forbs  CZintonia, PyroZa 
secunda, Tiare ZZa t r i f o l ia ta ,  and Viola orb icuk tu ,  and shrubs Linnaea borea t i s ,  
Pachistima myrsinites, T m s  brevifotia,  and Vacciniwn gtobukre. 

Density of undergrowth i n  the  TSHE/CLUN h . t .  is markedly influenced by the  develop- 
ment of t h e  overstory canopy. Following des t ruct ion of the  overstory (e.g. ,  through 
clearcutt ing o r  f i r e ) ,  e a r l y  successional s tages  may be brushf ie lds .  As a canopy of 
sera1 t r e e s  develops, the  undergrowth densi ty  w i l l  gradually be reduced. When succes- 
sion progresses t o  the  point where shade-tolerant t r e e s  become dominant i n  the  canopy, 
shading can el iminate many species and reduce coverage of even the  most p e r s i s t e n t  forbs  
to jus t  a  t r ace .  

CZintonia unifZora (CLUN) phase.--This i s  the  prevalent phase of the  hab i t a t  type 
i n  Montana; it is  found on b e t t e r  drained s i t e s .  Lark occidentatis, Pseudotsuga, 
Pinus monticota, and Pinus contorta have g rea te r  representa t ion i n  t h i s  phase than i n  
the o thers ;  even Pinus ponderosa i s  occasionally found. Undergrowth has much more 
Vacciniwn gZobuZare and Linnaea borealis than i n  the  ARNU phase. 



A few old-growth s t ands  i n  t h e  CLUN phase, most ly on souther ly  a spec t s ,  had 
XerophyZZwn t e r n  well represented i n  t h e  undergrowth. But t h e  l imi t ed  ex ten t  of t he se  
s t ands  and t h e  minor s i t e  d i f f e r ences  d id  not  seem t o  warrant recogni t ion  of an 
add i t i ona l  phase. 

AraZ$a nud icau l i s  (ARNU) phase. --This phase i s  a s soc i a t ed  with we t t e r  s i t e s ,  
gene ra l ly  bottoms; AraZia, Athyriwn filix-femina, o r  Gxynnocarpiwn dryopeer i s  a r e  common 
and a r e  i n d i c a t i v e .  Rubus parv i f loms,  AdenocauZon bicoZor, and TkreZZa t r i f o l i a t a  
a r e  more abundant than i n  t h e  CZintonia phase. 

SoiZ/CZimute.--The TSHE/CLUiV h . t .  occurred almost exc lus ive ly  on noncalcareous 
sedimentary and metamorphic parent  mater ia l s  (appendix D-1). Surface s o i l s  were a c i d i c  
g rave l ly  loams t o  s i l t s .  Ground sur faces  had v i r t u a l l y  no rock o r  ba re  s o i l  exposed; 
duf f  depth ranged Erom 4 t o  7 cm. Weather d a t a  from Heron, Montana, (appendix D-2) 
r ep re sen t  a  r e l a t i v e l y  warm s i t e  within t h i s  h a b i t a t  type.  

I)roductivity/Management.--Timber produc t iv i t y  is  high t o  very  high,  al though it 
was d i f f i c u l t  t o  f i n d  free-growing, vigorous t r e e s  of s e r a1  spec ies  i n  t he  old-growth 
s t ands  sampled. S i te - indexes  f o r  k r i x  and Picea  a r e  some of  t h e  h ighes t  a t t a i n e d  f o r  
t he se  spec ies  (appendix E ) .  Because of  moderate t e r r a i n ,  a c c e s s i b i l i t y ,  and high 
p roduc t iv i t y ,  TSHE/CLUN s i t e s  a r e  exce l len t  candida tes  f o r  i n t ens ive  timber management. 
Rea l iz ing  t h i s  high p roduc t iv i t y  po t en t i a l  w i l l  r e q u i r e  s e l e c t i n g  t h e  bes t  s p e c i e s ,  
c o n t r o l l i n g  s tocking ,  and minimizing d i sease  and i n s e c t  l o s se s .  Obtaining n a t u r a l  
regenera t ion  on burned o r  s c a r i f i e d  c l ea rcu t s  of moderate s i z e  is u s u a l l y  no problem, 
except when b rush f i e ld s  temporari ly dominate e a r l y  succession.  P l an t ing  and d i r e c t  
seeding have a  high p r o b a b i l i t y  o f  success; t he se  measures a r e  sometimes necessary  
t o  con t ro l  spec i e s  composition o r  t o  compensate f o r  lack  o f  a n a t u r a l  seed source.  

Forage product ion f o r  e lk  and deer  i s  very  high dur ing  e a r l y  success iona l  s t ages ,  
and almost nonexis ten t ,  except f o r  Thuja sap l ings ,  i n  dense, near-climax s tands .  Lower 
e l eva t ion  s i t e s  o f t e n  provide winter range f o r  b ig  game, with r e s u l t a n t  heavy browsing 
of Thuja. Forage p o t e n t i a l  f o r  domestic l i ve s tock  i s  very  low. 

I so la ted  anc i en t  groves of Tsuqa and Thuja have high r ec rea t iona l  and botan ica l  
va lue .  

In tens ive  development may be d i f f i c u l t  and may damage t h e  s i t e  i n  t h e  AralCa phase, 
which has a  high water  t a b l e  f o r  a t  l e a s t  p a r t  of t h e  growing season. 

Other s tud i e s . - - I t  is  evident Erom t h e  spec i e s  composition t h a t  TSHE/CLUN i s  esscn- 
t i a l l y  equivalent  t o  t h e  Tsuga/Pachistima h . t .  descr ibed  f o r  nor thern  Tdaho by R .  and 
J. Daubenmire (1968). Concerning our ARNU phase, Bel l  (1965) a l s o  used A r a Z i a  and 
Gpnocarpiwn t o  des igna t e  an a s soc i a t i on  within t h e  Tsuga  and T h j a  f o r e s t s  of i n t e r i o r  
B r i t i s h  Columbia. 

A bies lasiocarpa Series 

Distribution.--The Abies Zasiocmpa s e r i e s  inc ludes  a l l  f o r e s t s  p o t e n t i a l l y  domi- 
na ted  a t  climax by AbCes Zasiocarpa, Tsuga mertensianu, Pinus aZbicauZis, o r  L a r b  
ZyaZZii. As i nd i ca t ed  i n  f i g u r e  4 ,  t h i s  i s  t h e  predominant s e r i e s  a t  h igher  e l eva t ions  
i n  t h e  Montana Rockies. A t  lower e leva t ions  i n  northwestern Montana and i n  nor thern  
Idaho, it often borders  moist  f o r e s t s  where shade- to le ran t  Abies grandis ,  T h , j a  plicata, 
o r  Tsuga heterophyZZa a r e  t h e  ind ica ted  climax ( f i g .  6 ) .  Elsewhere i n  Montana i t s  
lower l i m i t s  a r e  g e n e r a l l y  reached where s lopes  a r e  not  moist or cool enough t o  support  
Abies Zasiocmpa, and it g ives  way t o  t h e  X c e a  o r  Pseudotsuga s e r i e s .  The Abies 
Zasiocarpa s e r i e s  i s  much more extensive and d ive r se  eastward i n  Montana than it i s  i n  
nor thern  Idaho because o f  more abundant high-elevat ion t e r r a i n  a s  well  a s  a  c l ima te  
unfavorable t o  i t s  p o t e n t i a l  competi tors--Axes grandis ,  Thuja, and Tsuga heterophylla .  



Near its upper limits this series forms the timberline, which is bordered above 
by alpine tundra. On especially dry, warm, windy exposures east of the Continental 
Divide, this series sometimes gives way to subalpine grassland. 

The AbGs Zasioca2rpa series is subdivided into three elevational categories 
(fig . 4) , ref 1 ecting increasing1 y severe climatic conditions : [I) lower subalpine 
habitat types; (2)  upper subalpine habitat types; and (3) timberline habitat types. 
T h i s  terminology essentially follows that of Weaver and Clements (1938) for western 
~orth America as shown graphically by Love (1970). 

Soil/Climate.--Soils in the Abies lasiocarpa series are derived from a variety of 
parent materials (appendix D-1). Relationships of habitat types to parent materials 
are not evident except that the ABLA/CLPS h.t. is generally restricted to calcareous 
substrates. Surface soils are usually acidic to very acidic, and range from gravelly 
sandy loams to silts. Ground surfaces have little rock or bare soil exposed, except 
in the upper subalpine and timberline habitat types. Duff depth varies; although litter 
production is relatively low, natural decomposition is slow and reduction of duff by 
natural fire occurs infrequently. 

The progressively colder, shorter growing season at increasing elevations within 
the Abies Zasiocarpa series is illustrated in table 5, which gives estimated climatic 
parameters for the three subdivisions of the series, Data for specific sites are found 
in appendix D-2. 

Fire history.--Lightning-caused wildfires have allowed Pseudotsuga, L a r k  occiden- 
$aZis, and finus contorta to dominate most stands in the lower subalpine category of the 
Abies Zasiocarpa series. Fire is apparently more frequent and less intense in the dry 
habitat types like ABLA/YASC and ABLA/XETE, and less frequent and more intense in the 
moist ones like ABLADEFE, ABLA/GATR, and ABLA/CLUU. Although more lightning strikes 
may occur in the upper subalpine forests, cool, moist conditions and broken, rocky 
terrain limit the spread of fires. Fires at timberline tend to be even more localized, 
although they may prevent reestablishment of trees for several decades (Arno 1970). 

Table 5.--Estimated cZimatic parmeters for the three subdivisions of the Abies 
lasiocarpa series i n  Mon-Lana 

: Julv mean : Imvact of : Mean annual 
Subdivision : temperature : summer frost : precipitation 

Degrees F Inches 

Lower subalpine forest 60  to 64 Light to 20 to 50 
moderate 

Upper subalpine forest 55 to 59 Severe 25 to 6 0  
Timberline 50 to 54 Severe 28 to 60 
Alpine tundra - <49 



LOWER S U B A L P I N E  HABITAT TYPES 

DistrZbut;on.--Lower subalpine h a b i t a t  types  a r e  t hose  genera l ly  warm enough t o  
support  Pseudotsuga, Lurh occidentaZis, o r  Pinus monkicoZa, This  category of h a b i t a t  
types  covers about 2,000 f e e t  of e l eva t ion  on most of  t h e  higher mountains i n  t h e  Sta te .  
They a r e  even more extens ive  i n  t h e  Flathead River drainage of northwestern Montana, 
where they occupy a l l  but t h e  warmest exposures f o r  about 3,000 f e e t  v e r t i c a l l y  before 
g iv ing  way t o  upper subalpine f o r e s t  a t  6,200 t o  6,500 f e e t .  On t h e  d r i e s t  mountains 
e a s t  of  t h e  Continental  Divide (for example, south of Dil lon,  Bull Mountain near  
Whitehall,  and the  Pryor Mountains), lower subalpine h a b i t a t  types are l a r g e l y  
r e s t r i c t e d  t o  a  narrow b e l t  on cool exposures. 

The major i ty  of s i t e s  wi th in  t h e  Abies Zasiocarpa s e r i e s  f a l l  within t h i s  lower 
e l eva t ion  category,  which has IS h a b i t a t  types and numerous phases. The ABLA/CZUN and 
ABLA/MEFE h , t . s ,  h ighly  productive f o r  timber and water y i e lds ,  a r e  ex tens ive  i n  north-  
western Montana. The ABLAIGATR, ABLAILIBO and ABLAICACA h . t . s  might be considered a s  
t h e i r  nea re s t  counterpar t s  i n  product iv i ty  south and eastward i n  Montana, but  they a r e  
more r e s t r i c t e d  phys iographica l ly  t o  e spec ia l ly  moist s i t e s .  ABLA/XETE i s  most common 
on d r i e r  uplands west of t h e  Continental Divide, giving way t o  ABLA/VASC and ABLA/VAGL 
on s i m i l a r  upland s i t e s  e a s t  from t h e  Divide, Dry s i t e s  on the  e a s t  s ide - - e spec ia l ly  
t hose  on 1 imestone subs t ra tes - -suppor t  ABLA/MCO and ABLA/CARU, o r  ABLA/CLPS under 
extremely droughty condi t ions .  

Vegetation.--Pseudotsuga and Pinus contor ta  a r e  major components of s e r a l  s tands  
i n  t h e  lower subalpine category.  P icea  i s  a major component of  t h e  moist h a b i t a t  types.  
Our stand t a b l e  da t a  support t h e  conclusion drawn by R .  and J. Daubenmire (1968) t h a t  
Picea e n g e h a n n i i  is  gene ra l ly  a long-l ived s e r a l  spec i e s  r a t h e r  than a coclimax i n  
Abies Zasiocarpa s t ands .  Lark occidentaZis  and l o c a l l y  Pinus rnonti.col.a a r e  major 
components o f  s tands i n  northwestern Montana. 

Although Pseudotsuga i s  a common s e r a l  dominant i n  t h e  lower subalpine f o r e s t s ,  
'some h a b i t a t  types o r  phases i n  t h i s  group contain only  acc iden ta l s  of t h i s  spec i e s :  
t h e  ABLA/CACA h . t .  occurs  on s i t e s  apparently too wet f o r  Pseudotsuga t h a t  a r e  commonly 
bordered, o r  surrounded, by d r i e r  s i t e s  where the  spec ies  i s  present .  The ABLA/VASC 
h . t . ,  VASC phase and THOC phase have only acc iden ta l ,  s tunted  indiv iduals  of Pseudotsuga, 
but such t r e e s  are f requent  enough t o  ind ica t e  t h a t  these  h a b i t a t s  a r e  not  c l e a r l y  
beyond the  spec ie s '  co ld  l i m i t s .  A few s i t e s  i n  t h e  ABLAIMEFE o r  TSME/MEFE h . t . s  may 
not  support Pseudotsuga, L a r k  occidentaZis, o r  E n u s  rnonticoZa; but i n  t h e s e  cases  
Luzula hitchcocki< (and thus  ABLA/LUHZ h . t . ,  MEFE phase) serves a s  an add i t i ona l  
i nd ica to r  of upper subalp ine  condi t ions ,  making it unnecessary t o  r e l y  s o l e l y  upon t h e  
absence of Pseudotsuga. 

ProductZv~ty/Ma~ugemeni;.--Timber product iv i ty  ranges from low t o  very  h igh  
(appendix E ) .  With ~ e l a t i v e l y  high p rec ip i t a t ion  and snowfall (appendix D-2) t h e  lower 
subalpine s i t e s  a r e  a l s o  important f o r  water production,  Mule dee r ,  e l k ,  and bear u se  
t h e s e  h a b i t a t  types f o r  summer range.  Domestic s tock use i s  r a r e  west of t h e  Divide, 
except l o c a l l y  i n  v a l l e y  bottom s i t e s .  East of t h e  Divide, some of  t h e  more moist 
p l a t eaus  and a r e a s  o f  g e n t l e  t e r r a i n  provide moderate graz ing  oppor tun i t i e s ,  e spec ia l ly  
i n  e a r l y  successional  s t ages .  

U P P E R  S U B A L P I N E  HABITAT TYPES 

Dis t r ibut ion . - -This  high-elevat ion f o r e s t  b e l t  i s  found a l l  across  t h e  Montana 
Rockies; it covers approximately 700 f e e t  of e l eva t ion ,  and it i s  bounded above by t h e  
t imber l ine  h a b i t a t s .  As a rough average t h i s  b e l t  extends from 6,500 t o  7,200 f e e t  
i n  northwestern Montana, 7,300 t o  8,000 f e e t  i n  west-central  Montana, and 8,100 t o  8,800 
f e e t  i n  southern Montana. 



Vegetation.--Upper subalpine f o r e s t  hab i t a t  types include those above the  c l imat ic  
l imi ts  of Pseudotsuga, L a p i x  occidentaZis, and Pinus monticoZa . Stands from the  6 continental  Divide west c h a r a c t e r i s t i c a l l y  have LuzuZa hitchcockii  present i n  the  

' 
In addi t ion,  except fo r  some nor ther ly  exposures i n  northwestern Montana, 

throughout t h e  S ta te  have whitebark pine well represented (canopy coverage 
@eater than 5 percent) .  

Abias Zasiocarpa i s  the  indicated climax, but i t s  growth i n  these hab i t a t s  i s  qu i t e  
slow, of ten  requir ing 200 years t o  reach dominant stand height (60 t o  70 f e e t ) .  
Moreover, s ince  i t s  wood i s  weak and b r i t t l e ,  susceptible t o  wind and snow breakage, 
and t o  decay, these  t r e e s  seldom l i v e  much more than 250 years.  

Pinus aZbicauZis i s  often a pe r s i s t en t  dominant sera l  species on a l l  but the  moist 
s i t e s .  I t  i s  hardier ,  longer lived (often surviving 500 t o  700 years) ,  and more 
drought-tolerant than Abies; it appears t o  be intermediate i n  shade tolerance,  r a the r  
than very in to le ran t  a s  suggested by Baker (1949). Most of  the  larger  individuals of 
pinus aZbicauZis over vast  areas of the  Northern Rockies were k i l l e d  between 1909 and 
1940 by mountain pine beet le  (Dendroctonus ponderosae) epidemics (Arno 1970; personal 
communication with Arthur Roe, Forest Service r e t i r e e ,  Missoula, Montana); neverthe- 
l e s s  Abies has not been able t o  subs tan t i a l ly  replace E n u s  aZbicauZis i n  these 
habi ta t  types. 

Picea i s  longer-lived than Abies, and functions a s  an important, pe r s i s t en t  s e r a l  
component of s tands  on moist s i t e s ,  but only a s  a minor se ra l  component on dry  s i t e s .  
P$nus contor ta  i s  a major se ra l  species i n  the  lower port ion of the  upper subalpine b e l t .  

Productivity/Management.--The upper subalpine f o r e s t  i s  highly productive f o r  water 
yield and c o n s t i t u t e s  a s izable  proportion of the land in  Wilderness and back-country 
recreation areas .  I t  i s  a lso  important a s  summer range fo r  mule deer,  e lk ,  bears, and 
other big game species.  Domestic forage production is low i n  these  stands. Timber 
productivity i s  generally low (appendix E) and management i s  frequently hampered by 
problems i n  road construction, harvesting,  regeneration, and s i t e  protection.  

TIMBERLINE HABITAT TYPES 

Distribution.--Timberline habi ta t  types form the  t r a n s i t i o n  between contiguous 
fores t  and a lp ine  tundra. These hab i t a t  types a re  r e l a t i v e l y  common i n  the  higher 
mountain ranges of the  S ta te ,  occurring primarily on rugged topography west of the  
Continental Divide, but often on r e l a t i v e l y  broad, gent le  slopes eas t  of the Divide. 
Climatic t imber l ine  hab i t a t s  generally average about 7,200 t o  8,000 Eeet elevation i n  
northwestern, 8,000 t o  8,800 f e e t  i n  west-central, and 8,800 t o  9,600 Eeet i n  southern 
Montana. They usual ly  occur somewhat higher on southerly exposures than on north- 
facing s lopes ,  because of warmer summer temperatures. However, where t h e  extremely 
cold- to lerant  Larix ZyaZZii (LALY/ABLA h i t .  s) occupies north s lopes ,  it may reach eleva 
t ions  comparable t o  t h e  l i m i t s  of o ther  species on nearby southern aspects. 

Timber1 ine  extends upward from the  1 i m i t  of contiguous fo res t  ("forest 1 ine") t o  
the general upper l i m i t s  of krummholz o r  shrub-like t r e e s  ("scrub line") (Amo 1966). 
In some a reas  t h i s  f o r e s t  l i n e  i s  hard t o  determine; a useful  a l t e r n a t e  indication i s  
t h a t  f o r e s t  1 ine  occurs where AbCes Zasiocarpa becomes generally stunted,  and is  
usual ly  not  capable of developing as a t a l l  t ree (SO f e e t  high) except when growing up 
through t h e  crown of a Pkea,  E n u s  aZbicauZis, or Lark  ZyaZZiC. Widely scat tered 
krummholz known as "alpine scrubT' may occur above t imberline i n  t h e  lower f r inges  of 
the  a lp ine  tundra (Arno 1966). 

VegetatZon.--Only four t r e e  species typ ica l ly  inhabit  Montana t imberlines.  These 
a re  Larix ZyaZZii, Pinus aZbieauZis, Picea a n g e M n i i ,  and Abies Zasiocarp,  1 ist ed 
i n  order of decreasing vigor o r  cold to lerance  of t imberline.  A E e s  i s  noticeably 
stunted,  sometimes shrub-like, o r  of ten  with shrubby s k i r t s ,  and it r e l i e s  t o  a 



cons iderable  ex t en t  upon vege t a t i ve  means ( i . e . ,  l aye r ing  of lower branches) f o r  suc- 
c e s s f u l l  regenera t ion .  Competition r e l a t e d  t o  t o l e r ance  i s  l e s s  ev ident  than  i n  
lower h a b i t a t  types ,  and "climax" r e l a t i o n s h i p s  a r e  f r e q u e n t l y  unc l ea r .  

A t  t imber l ine ,  t r e e s  t ake  on severa l  l i f e  forms and o f t e n  grow i n  groups o r  
c l u s t e r s  wi th  open a r e a s  i n  between. Vegetational communities o f t e n  form an i n t r i c a t e  
mosaic. Because of  t h e  e spec i a l l y  complex and unusual eco log ica l  r e l a t i o n s h i p s  a t  
t imbe r l i ne ,  t h e  t h r e e  h a b i t a t  trpes i n  t h i s  group were named on ly  f o r  t h e i r  t r e e  com- 
ponents; t h i s  approach was used a l s o  by R.  and J.  Daubenmire (1968). 

We recognize t h a t  d e f i n i t e  combinations of t r e e s  and undergrowth spec i e s  a r e  
recognizable  a t  t imber l ine .  These have been de l inea t ed  i n  d e t a i l e d  s t u d i e s  of timber- 
l i n e  environments, a s  i n  Arno (1970) and Weaver and Dale (1974). However, i n  t h e  
broader  pe r spec t ive  of  t h e  e n t i r e  Montana c l a s s i f i c a t i o n ,  it seems unwarranted a t  t h i s  
time t o  propose a  d e t a i l e d  t reatment  of the e x t r a o r d i n a r i l y  complex d i f f e r ences  i n  
t reelundergrowth vege t a t i on  i n  t imber l ine  h a b i t a t s .  

Climate.--In genera l ,  cold summer temperature appears  t o  be t h e  most c r i t i c a l  f ac -  
t o r  r e spons ib l e  f o r  t imber l i ne  formation i n  Montana ( t a b l e  5); al though some l i m i t s  of 
t h e  eco log ica l ly  d i v e r s e  PIAL h . t . s  a r e  ev ident ly  con t ro l l ed  by o t h e r  f a c t o r s .  Alpine and 
A r c t i c  t imber l i nes  throughout t h e  Northern Hemisphere have been found t o  approximately 
co inc ide  with t h e  50°F isotherm f o r  t h e  warmest month of t h e  year  (u sua l ly  Ju ly )  (Arno 
1966, 1970). Habi ta t s  having a mean J u l y  temperature s i g n i f i c a n t l y  l e s s  than  SOeF 
support  only tundra.  

Such temperature-control led o r  "Climatic" t imber l i nes  a r e  t h e  ones under general  
cons ide ra t i on  here .  Locally, excessive accumulations of snow (e spec i a l l y  i n  no r th -  
western Montana) o r  extreme rockiness  and exposure t o  des i cca t ing  winds may cause an 
apparent  t imber l i ne  formation a t  unusual ly low e l eva t ions .  However, such p l a n t  
communities a r e  composed l a r g e l y  of spec ies  c h a r a c t e r i s t i c  of  middle o r  lower eleva-  
t i o n  f o r e s t s ;  t hus ,  t h e s e  a r ea s  a r e  more accura te ly  t r e a t e d  a s  forest-meadow o r  f o r e s t -  
g rass land  ecotones, o r  snowdrif t ,  wind-funnel, o r  rock-outcrop s i t e s .  In Montana, 
c l i m a t i c  t imber l ine  s i t e s  a r e  gene ra l ly  above t h e  cold l i m i t s  of Pinus contorts, P. 
fZm<Zis, Pseudotsuga, Tsuga meriensiana, Menaiesia ferruginea, and CaZmagrostis 
rubescens. 

* .  

Blizzard condi t ions  occur commonly i n  t imber l ine  types  i n  a l l  months except J u l y  
and August. Even during t h e  b r i e f  growing season, winds of g a l e  and hurr icane  v e l o c i t y  
a r e  r a t h e r  common. In t h e  more moist ranges,  snow accumulations may be so g r e a t  i n  
t h e  PIAL/ABLA and LALY/ABLA h. t. s t h a t  most of t h e  s t eepe r  s lopes  a r e  sub jec t  t o  snow- 
s l i d e s  o r  avalanche. Snowdrifts may p e r s i s t  so  l a t e  i n t o  summer dur ing  some yea r s  t h a t  
t hey  r e t a r d  p l a n t  growth. S i t e s  with exceptional  wind exposure a r e  swept f r e e  of snow 
almost a l l  win ter ;  here ,  deep s o i l  f r o s t ,  winter and summer des i cca t ion ,  ex t ens ive  
temperature f l u c t u a t i o n s ,  and t h e  mechanical damage caused by winds combine t o  i n h i b i t  
t r e e  growth. 

h.o&ctivity/Management. --Timberline h a b i t a t s  have h igh  water y ie lds  and provide  
summer range f o r  var ious  spec i e s  of  b ig  game and o t h e r  w i l d l i f e ,  Because of t h e i r  
h igh  e s t h e t i c  va lue ,  t hey  a r e  a l s o  of  considerable i n t e r e s t  t o  outdoor r e c r e a t i o n i s t s .  
Forb and g r a s s  growth may be luxur ian t  i n  c e r t a i n  t imber l i ne  a r e a s ,  p a r t i c u l a r l y  t hose  
e a s t  of t h e  Cont inenta l  Divide on b e t t e r  s o i l s ,  no tab ly  t hose  der ived  from l imestone.  
Grazing pressure  i n  t h e s e  types  must be c a r e f u l l y  d ispersed  and otherwise c o n t r o l l e d ,  
however, because l o s s  of  vege t a t i ve  cover makes them vu lne rab l e  t o  severe  e ros ion  i n  
many cases. Vegetat ive recovery fol lowing d is turbance  i s  very  slow. IIeavy graz ing  by 
sheep has caused long-term range d e t e r i o r a t i o n  i n  s eve ra l  t imbe r l i ne  and a l p i n e  a r e a s  
i n  t h e  Northern Rockies, a l though t imber l ine  meadows i n  Montana gene ra l ly  appear t o  be 
i n  b e t t e r  shape than  those  i n  t h e  o the r  Rocky Mountain S t a t e s .  



Simi l a r l y ,  t h e  vege t a t i on  can support  l i t t l e  concent ra ted  u s e  by s i g h t s e e r s  o r  
campers. Roads, s k i  f a c i l i t i e s ,  and o t h e r  developments a r e  u s u a l l y  damaging t o  t imber-  
line ecosystems u n l e s s  designed,  cons t ruc t ed ,  and maintained with utmost c a r e .  The 
scenic beauty of t h e s e  environments i s  e a s i l y  degraded a l s o .  Vegetat ive hea l ing  of  
scarred a r e a s  may r e q u i r e  s eve ra l  decades,  and i n  some ca se s  t h e  degrada t ion  may be 
permanent (Habeck 1972; Wil lard and Marr 1971 ; Klock 1973). 

Tree growth and r egene ra t i on  a r e  extremely slow i n  t h e s e  h a b i t a t  t ypes ,  which can 
clearly be considered a s  "noncommercial" f o r e s t  land (appendix E). 

LOWER SUBALPINE HABITAT TYPES 

Abies Zasiocarpa/Op lopanax horridwn h . t . 
(ABLA/OPHO; suba lp ine  f  i r / d e v i l l  s c lub)  

Distribution.--ABLA/OPHO i s  a  r a r e  but ve ry  d i s t i n c t i v e  h a b i t a t  type  found i n  
the Flathead and Kootenai River Drainages of  northwestern Montana. I t  i s  r e s t r i c t e d  
to rav ine  bottoms and s i t e s  near  s t reams,  sp r ings ,  o r  seepage a r e a s  where t h e  water 
table remains nea r  t h e  s u r f a c e  a l l  year  ( f i g .  31) Often it develops on ly  a s  narrow 
s t r ingers  covering no app rec i ab l e  acreage .  E leva t ions  of observed ABLA/OPHO s i t e s  
range from 3,900 t o  almost 5,000 f e e t .  S i t e s  a r e  s i m i l a r  t o  t hose  of t h e  THPL/OPHO 
h. t .  except t h a t  t hey  occur  i n  co lde r  a r ea s .  

Figure 31.--Abies lasiocarpa/Oplopanax horridum h.t. on a val ley  b o t t m  s i t e  on the * s t  
side of Glacier National Park a t  3,900 feet  elev.  Abies, P icea ,  and a few large 
Larix o c c i d e n t a l i s  make up the overstory. 



Vege$ation.--Old-growth s tands  a r e  codominated by Abies ZasCocarpa and PCcea; 
t h e  l a t t e r  w i l l  ev ident ly  maintain i t s e l f  a s  a  minor climax component. Small amounts 
of Pseudotsuga, Larh oceidentaZis, and P h u s  monticoZa a r e  found, while T h j a  
and T s q a  heterophy ZZa sometimes occur sporadica l ly  a s  acc iden ta l s  . F i r e  of t e n  
sk ips  t h e s e  we t - s i t e  s tands ;  thus  they may support groves of  o ld  and very  l a rge  
t r e e s  (sample s t ands  had t r e e s  t a l l e r  than 150 f e e t ) .  

Undergrowth i s  dominated by a shrub layer  of  OpZopanax and Taxus bravCfoZda. 
Beneath t h i s ,  forbs CZintonia unifZora and TkreZZa trifoZiata and f e r n s  Akhyrizmt 
fi Zh-fernina and Gyrnnoca2ypiwn d ryop te r i s  a r e  usual  1 y we1 1 represented . 

S o i l .  --Our s tands were on a v a r i e t y  of noncalcareous parent  ma te r i a l s  (appendix 
- 1 )  Surface s o i l s  were very  a c i d i c ,  nongravelly loams. Ground su r faces  were rock 
f r e e  and no ba re  mineral soil.  was exposed. Duff depths were among t h e  g r e a t e s t  recorded 
i n  any h a b i t a t  type (7 t o  10 cm). 

Productivity/Mamgernent.--Productivity p o t e n t i a l  f o r  timber i s  moderate t o  high 
(appendix E ) ,  but s i t e s  a r e  gene ra l ly  not  s u i t a b l e  f o r  i n t ens ive  timber production. 

A s  i n  t h e  THPL/OPHO h . t . ,  t h i s  h a b i t a t  type occupies very  small. a r eas ,  o f t en  has high 
r e c r e a t i o n a l  and e s t h e t i c  va lues ,  and has high water t a b l e s  t h a t  preclude use  of  heavy 
equipment. Road cons t ruc t ion ,  t r a i l s ,  and s i t e  development problems can be minimized 
by avoiding t h e s e  s i t e s .  Domestic grazing p o t e n t i a l  i s  very  low and l i t t l e  deer  o r  
e lk  use  was observed. 

Other studies.--A s i m i l a r  p l an t  a s soc ia t ion  was described by I l l ingwor th  and 
Arl idge (1960) f o r  ea s t e rn  B r i t i s h  Columbia, and by Ogi lv ie  (1962) f o r  southwestern 
Alberta .  

AbCes Zas iocaqa/CZin~onia  unif Zora h.  t . 
(ABLA/CLUN h . t . ;  subalpine f i r /queencup bead l i l y )  

Distribution,--ABU/CLUN i s  a  r e l a t i v e l y  moist and warm h a b i r a t  type  fo r  t h e  
A b k s  l a s ioca rpa  s e r i e s  ( f i g .  3 2 ) .  I t  i s  extensive i n  t h e  northwestern por t ion  of 
t h e  S t a t e ,  e s p e c i a l l y  i n  t h e  Flathead River drainage.  There, it occurs ( in f i v e -  
phases) from t h e  lower mountain v a l l e y s  a t  about 3 ,200 f e e t  elevation. up t o  5,500 f e e t ,  
and it can be found on a l l  but t h e  d r i e s t  south-facing s lopes .  I t s  abundance and 
d i v e r s i t y  i s  a t t e s t e d  t o  by the  l a rge  number (103) of ABLA/CLUIV h . t .  s tands  sampled i n  
t h e  course  o f  t h i s  study. 

I t  is extens ive  on both s lopes  of  t h e  Continental Divide i n  Glac ier  National Park 
and a l s o  immediately south o f  t h e  Park. Westward, on comparable mountain s lopes  i n  t h e  
Kootenai River drainage (and i n  nor thern  Idaho), Pac i f i c  maritime con i f e r s  (Tsuga, 
Thuja, and Abies g rand i s  become increas ingly  common, and t h e  ABLA/CLUnT h . t .  i s  more 
r e s t r i c t e d  i n  i t s  d i s t r i b u t i o n ,  CZintonCa (necessary f o r  t h i s  h a b i t a t  type)  i s  
uncommon south ox e a s t  of Missoula, and where it does occur it i s  l a r g e l y  r e s t r i c t e d  
t o  swales o r  along streams. 

Abies Zasiocarpa i s  t h e  indica ted  climax throughout t h e  h a b i t a t  type.  I t s  major 
a s s o c i a t e s  i n  s e ra1  stands a r e  P b e a  gngeZmannCi (or hybrids with P. gbauca), 
Pseudotsuga , L a r k  occiaentaZis ,  Pinus contorba, and P. montCcoZa. Additional 1 y, a1  1 
o t h e r  t r e e  spec ies  n a t i v e  t o  northwestern Montana with the exception of Juniperus 
scopuZorm and L a r k  ZyaZZ-ii a r e  sometimes found as minor s tand components. 

D ive r s i ty  of  t h e  undergrowth among t h e  f i v e  phases of ABLA/CLUIV i s  even more 
marked than  t h a t  o f  t h e  t r e e  layer ;  however, a  s i z a b l e  number of spec ies  a r e  found 
throughout a l l  f i v e  phases. CZintmid  undfZara i s  i n d i c a t i v e  of t h i s  h a b i t a t  type. 
AdenocauZon bico'lor, Coptis occidentaZ$s, Cornus canadensis, D$spomm b o k e r i ,  GaZ<urn 



Figure 32. --Abies lasiocarpa/Cl  i n t o n i a  u n i f  l o r a  h. t. (Aral i a  phase) on a moist bench 
(3,900 feet  elev.  ) south of Hungry Horse Reservoir i n  northwestern Montana. Old- 
growth Larix o c c i d e n t a l i s  and many-aged Picea dominate, with younger Abies 
Lasiocarpa increasing i n  abundance. Aral i a  i s  the dominant forb. 

triflorum, and TimeZZa t r i f o l i a t a  a r e  f o r b s  l a r g e l y  r e s t r i c t e d  t o  t h e  Clintonia 
undergrowth types  i n  northwestern Montana. Shrubs Linnaea borealis, Lonicera 
utahensis, Pachistima myrsinites, and Rubus parvi f loms a r e  c h a r a c t e r i s t i c a l l y  found 
throughout ABLA/CLUN h . t . ,  and Vacciniwn globulare i s  u s u a l l y  well represented .  Forbs 
t ha t  a r e  r a t h e r  widespread i n  o t h e r  types  a s  well a s  being present  throughout ABLA/CLUN 
include Arnica l a t i f o l i a  (u sua l ly  we1 1 r ep re sen ted ) ,  Chimaphila wnbellata, Goodyera 
oblongifolia, Osmorhiza chi lensis ,  PyroZa secunda, Thalictmm occidentale, Viola 
orbiculata, and Xerophyl Zwn tenux. 

Clintonia uniflora (CLUN) phase.--This i s  t h e  most common phase, r ep re sen t ing  t h e  
"middle ground" o r  average environmental condi t ions  i n  t h e  h a b i t a t  type .  I t  occurs  
throughout northwestern Montana and i s  most common between 4,400 and 5,600 f e e t ,  
extending somewhat lower on f ros t -pocket  s i t e s .  

In t h e  more moist a r e a s  of  northwestern Montana, t h i s  phase can be found on a l l  but 
the d r i e s t  exposures. In t h e  d r i e r  a r e a s  and i n  west-central  Montana it i s  u s u a l l y  
confined t o  e s p e c i a l l y  moist s i t e s ,  such a s  canyon bottoms. 

Major components of sample s t ands  a r e  Abies lasiocarpa, Picea, Pseudotsuga, Lm&r 
occidentalis, and Pinus contorts, i n  order  of decreas ing  abundance; o t h e r  t r e e  spec i e s  
a r e  r e l a t i v e l y  s ca rce .  Undergrowth i s  dominated by spec i e s  descr ibed  previous ly  f o r  
the  h a b i t a t  type .  



AraZia nudicauzis (ARNU) phase.--This is t h e  moist and r e l a t i v e l y  warm phase of the: 
h a b i t a t  type c h a r a c t e r i s t i c  of bottomland s i t e s  a t  t h e  lowest e l eva t ions .  I t  i s  fcund 
i n  bottoms and occasionally toe-slope seepage a r e a s  between 3,200 and 4,200 f e e t  
e l eva t ion  i n  t h e  Flathead River drainage,  and a t  4,500 t o  5,000 f e e t  i n  west-central  
Montana a s  well a s  on t h e  e a s t  s i d e  of  Glacier  National Park. 

The major overstory spec ies  i n  t h e  18 sample s tands  were Abies lasiocarpa, Picea, 
l;arix occidentaZis, Pseudotsuga, and Pinus monticoZa, i n  order  of  decreasing abundance. 
BehZa papyrifera, seldom found elsewhere i n  con i f e r  f o r e s t  types,  was present  i n  almost 
ha l f  of t h e  sample s tands.  The phase i s  i d e n t i f i e d  by AmZia nudicautis, Gymnocarpiton 
dryopteris, o r  Athyrium fiZ&-femina being common. Other undergrowth spec ie s  prevalent  
i n  t h i s  phase a re :  Comus stoZonifera, Tmus brev$fo7,ia, MaZica subulata, Oryxopsis 
asperifotia,  Adenocaulon bicolor, Comus canadensis, ~ycopodiwn annotinwn, and 
L. comp Zanatwn. 

Yacciniwn caespitoswn (VACA) phase, --This phase inc ludes  ABLA/CLUN h a b i t a t s  
found on r e l a t i v e l y  dry ,  low-elevation benchlands. I t  i s  a minor but d i s t i n c t i v e  
phase found on well-drained, g rave l ly  benches between about 3,100 and 4,100 f e e t ,  
mostly i n  t h e  upper Flathead Valley. These s i t e s  may a l s o  be f r o s t  pockets. 

Tree composition of t he  100- t o  300-year-old s t ands  sampled i s  q u i t e  d i s t i n c t i v e ,  
e spec ia l ly  f o r  t h e  ABLA/CZUN h. t. A b i e s  Zasiocarpa i s  obviously subordina te  i n  
coverage t o  both Pseudotsuga and Pinus contorta. Ab&s i s  c l e a r l y  t h e  p o t e n t i a l  
climax dominant, but succession k s  r e l a t i v e l y  slow. Apparent Picea glauca X P. 
engehannii  hybrids and hr i x  occidentalis a r e  common minor s tand  components, and 
Pinus ponderosa is present  i n  almost ha l f  of t h e  s tands .  

Undergrowth a l s o  c o n t r a s t s  with t h a t  of o ther  phases of t h e  h a b i t a t  type .  
Vucciniwn caespitoswn and ArceoseaphyZos uva-ursi a r e  u s u a l l y  well represented .  
Linnaea boreaZis i s  a dominant, and i s  of ten  accompanied by XerophyZZwn tenax. 
Cu Zamagrostis mbescens i s  usual  1 y we1 1 represented and Shpherdia canadensis i s  
present i n  most s tands.  GaZiwn boreale, CmpanuZa rokundifoZia, and Cornus 
canadensis a r e  o f t en  present ,  while ThuZictmm occidentale and TiareZZa tri foZia$a 
a r e  u s u a l l y  absent  ( the  l a t t e r  a r e  usual ly  present  i n  o the r  phases of  t he  ABLA/CLCmN 
h. t .) . There i s  some question whether most of t h e  vege ta t iona l  f e a t u r e s  descr ibed  
here  w i l l .  p e r s i s t  i n  "climax" s tands .  Coverage of Vacc;niwn caespitoswn and some 
o the r  spec ies  i s  reduced i n  undisturbed old-growth s tands ,  but t h e  quest ion of t r u e  
climax composition i n  t h i s  case  seems academic because of t h e  slow r a t e  of  succession.  

XerophyZZwn t e n m  (XETEI phase. --This phase occupies most o f  t h e  dry,  cold 
por t ion  of t h e  h a b i t a t  type.  I t  i s  found mostly on well-drained s i t e s  between 4,200 
and 5,600 f e e t ,  commonly on south- o r  west-facing s lopes .  I t  occurs f r equen t ly  on t h e  
Flathead and Lolo National Fores ts .  

Abies Zasiocarpa and Pseudotsuga were major components of t h e  21 sample s tands ,  
followed i n  order  of decreasing abundance by Picea engeZmannii, .Lark occidentuZZs, 
and Pinus contorta. Other con i f e r s  were of minor importance. Undergrowth was 
dominated by XerophyZlm i n  add i t i on  t o  t h e  spec ies  described previous ly  f o r  t h e  
h a b i t a t  type  a s  a whole. 

Menz-iesiu fermginea (MEFE) phase.--This is t h e  r e l a t i v e l y  cold and moist  phase 
o f  t h e  ABLA/CLUN h . t . ,  and is  t r a n s i t i o n a l  above t o  t h e  ABLA/MEFE h. t. I t  i s  found 
throughout northwestern Montana between 4,500 and 5,700 f e e t ,  mostly on cool exposures. 
Also, about ha l f  of R. and J. Daubenmire1s (1968) Abies Zasiocarpa/PachCstima h a t .  
stands i n  northern Idaho seem equivalent  t o  t h i s  phase. 

Abies Zasiocarpa, P5cea enge hann i i ,  and Pseudotsuga were t h e  ma j o r  components 
of  sample s tands .  Lark occidentaZis and Pinus contorta were o f t e n  minor components. 
Menzies$a fermginea and Arnica ZatifoZia were usual  1 y abundant i n  t h e  undergrowth. 



SoiZ/CZimate.--Soils i n  the  ABLA/CLUN h . t .  were derived from a va r i e ty  of 
noncalcareous sedimentary and metamorphic parent ma te r i a l s  (appendix D-1). Surface 
so i l s  were moderately gravel ly  throughout, with t h e  lowest gravel contents i n  the  
MNU phase and the  highest i n  the  XETE phase. Reactions varied from a c i d i c  t o  very 

Ground surfaces had v i r t u a l l y  no rock o r  bare s o i l  exposure and duff accumula- 
t i on  varied from moderate t o  deep. The VACA phase had the  l e a s t  duff  (mean = 3.7 cm), 
while the  MEFE and ARNU phases averaged 6.2  and 7.1 cm, respectively.  

Weather data  from three  s t a t ions  (appendix D-2)  r e f l e c t  the  cl imate of some of 
the phases of t h i s  hab i t a t  type. 

Froductivity/Managem~nt.--Timber productivity po ten t i a l  ranges from moderate t o  
very high i n  western Montana (appendix E - 3 ) .  Productivity i s  highest i n  t h e  ARNU phase 
and lowest i n  the  VACA and XETE phases. In t h e  few stands s l i g h t l y  eas t  of the  Conti- 
nental Divide i n  Glacier National Park and the  Lewis and Clark National Forest ,  produc- 
t i v i t y  i s  low t o  moderate (appendix E-4 ) .  Five important s e r a l  species (Pseudotsuga, 
La& occidenta Zis, Pinus contorts, Pkea ,  and Pinus monkicoZa) provide f l e x i b i l i t y  f o r  
in tens ive  timber management and opportunit ies f o r  developing mixed species  stands. 
Preferred species vary by phase, a s  shown i n  appendix B; s i l v i c u l t u r a l  prescr ip t ions  
must be tempered by on-s i t e  evaluation of ex i s t ing  stands. Except f o r  s i t e s  i n  the  
VACA phase where it occurs na tu ra l ly ,  Pinus ponderosa i s  near i t s  cold l i m i t s  and 
grows poorly i n  t h i s  hab i t a t  type. Pa r t i a l  cu t t ing  of mature stands w i l l  increase 
dominance of  Abies Zasiocarpa. Even-aged management o f f e r s  g rea te r  promise f o r  produc- 
t ion of s e r a l  species.  

The VACA phase, with f l a t  ground and well-drained s o i l s ,  can t o l e r a t e  heavy equip- 
ment, recreat ional  use, and s i t e  development. The ARNU phase a l so  has gen t l e  topog- 
raphy, but s o f t  ground and high water t ab les  during p a r t  of the  growing season l i m i t  
c e r t a in  a c t i v i t i e s  and developments. The XETE and MEFE phases (and p a r t  of the  CLUN 
phase) a r e  typYcally on steeper ground a t  somewhat higher elevations,  but a r e  s t i l l  
r e l a t i v e l y  access ible  with conventional logging techniques. 

S i t e  preparation needs w i l l  probably be g rea tes t  in  the  XETE and MEFE phases, but 
f o r  d i f f e r e n t  reasons. The XETE phase i s  the  droughtiest ,  and s i t e  preparation may be 
needed f o r  prompt seedling establishment. The MEFE phase has ample moiszure, but 
brushfield development could be a problem, although i n  some areas  Mensies;a fermginea  
apparently does not reinvade rapidly  following disturbance. Additional observations 
and data a r e  needed t o  define ea r ly  successional development i n  a l l  phases. 

A l l  phases can produce large  quan t i t i e s  of browse f o r  e lk  and deer i n  ea r ly  
successional s tages .  However, because of snow depths only a few of the  lowest elevation 
s i t e s  (generally VACA and ARNU phases) provide opportunity f o r  winter range. 

Watershed management values i n  t h i s  hab i t a t  type a r e  high--as they a r e  throughout 
most of t h e  Abies Zasiocapa series--because of high p rec ip i t a t ion  and snowpack 
accumulation. 

Other  studies.--ABLA/CLUN i s  s imi lar  t o  R.  and J. Daubenmirefs (1968) Abies 
Zasiocarpa/Paehistima myrainitas h . t .  Most of t h e i r  stands a r e  assignable t o  three  
of t h e  Montana phases: MEFE, XETE, and CLUN. We d id  not extend t h e i r  "PachCstima 
unionf' nomenclature t o  our c l a s s i f i c a t i o n  because the  undergrowth species making up 
t h a t  union reach t h e i r  range l i m i t s  independently going eastward i n t o  Montana. Also, 
these species occupy somewhat d i f f e r e n t  s i t e s  i n  Montana; whereas In northern Idaho 
they apparently have s imi lar  environmental to lerances .  Robert Steele  and others  (1975 
preliminary d r a f t ,  USDA Forest Service, Intermountain Sta t ion)  r epor t  t h a t  ABLA/CLUN 
h . t .  extends southward i n  west-central Idaho t o  t h e  v i c i n i t y  of McCall. CZintoniu 
unifZom and many of i t s  Montana associa tes  are a l s o  components of major f o r e s t  
communities i n  western Washington and Oregon (Franklin and Dyrness 19731, suggesting 
t h a t  s imi la r  associa t ions  occur there .  



Rbies Zasiocarpa/~aZiwn erif Z o m  h. t. 
(ABLA/GATR; subalpine f i r l sweetscented  bedstraw) 

Di s t r ibu t ion .  --ABLA/GAT'R i s  t h e  warmest of t h e  moist Abies h s i o c a r p a  h a b i t a t  
types  i n  most of t h e  Montana Rockies. I t  i s  s imi l a r  t o  t h e  ABLA/CLUN h . t . ,  but  lacks  
some of  t h e  ABLA/CLUN mois t - s i t e  i nd ica to r s  t h a t  do not  extend eastward i n t o  t h e  a reas  
having a more con t inen ta l  c l imate ,  

ABLA/GATR occurs on moist bottomlands, benches, nor thern  exposures, and occasion- 
a l l y  i n  seepage a r e a s  on southern exposures. Stands a r e  gene ra l ly  between 5,000 and 
6,800 f e e t  e l eva t ion ,  except i n  t h e  v i c i n i t y  of t he  G a l l a t i n  National Forest  where t h e  
type  is  abundant between about 6,300 t o  7,700 f e e t .  In r e l a t i v e l y  dry  mountain ranges, 
t h e  h a b i t a t  type  i s  r e s t r i c t e d  t o  narrow s t r i n g e r s  along stream bottoms. S i t e s  with 
high water t a b l e s  ( sur face  water dur ing  the  f i r s t  p a r t  o f  t h e  growing season) a r e  of ten  
t r a n s i t i o n a l  t o  t h e  ABLA/CACA h . t . ,  and a r e  c l a s s i f i e d  a s  t h e  GATR phase of t h e  ABLA/ 
CACA h . t . ,  g iv ing  major emphasis t o  t h e  dominant edaphic f a c t o r s .  

Vegetation. --Picea is  u s u a l l y  dominant over Abies i n  a l l  but t h e  o ldes t  s tands .  
In some Picea-dominated old-growth s tands  on lower s lopes  south of  Bozeman, Abies 
reproduction i s  l e s s  abundant than t h a t  of ~ i c e a .  These s tands  a r e  t r a n s i t i o n a l  t o  
t h e  PICEA/GATR h . t .  found a t  lower e leva t ions ,  but a r e  neve r the l e s s  c l a s s i f i e d  a s  
ABLA/GATR h . t .  However, in  t h e  v a s t  major i ty  of ABLA/GATR s i t e s  sampled i n  Montana, 
s t and - s t ruc tu re  d a t a  i nd ica t e  t h a t  AbZes is p o t e n t i a l l y  t h e  climax dominant. Pseudo- 
&uga and Pfnus con to r t a  a r e  u s u a l l y  represented i n  s e ra1  communities. 

Dominant undergrowth is  v a r i a b l e ,  e spec ia l ly  i n  s e ra1  s tands ;  however, c e r t a i n  
m o i s t - s i t e  spec i e s  a r e  c h a r a c t e r i s t i c .  The h a b i t a t  type  i s  indica ted  by t h e  presence 
of GaZCwn trif l o r n ,  Aetaea rubra and S*repeopus ampZexifoZius. Since small q u a n t i t i e s  
of  GaZiwn sometimes occur on adjacent  d r i e r  s lopes o r  on d is turbed  s i t e s ,  GaZiwn alone 
i s  not  an adequate i n d i c a t o r ,  Other spec ics  genera l ly  r e s t r i c t e d  t o  t h i s  o r  o the r  moist 
types  (i . e. , ABLA/CLUN, ABLA/CACA) include C o w s  stoZonifera, Angelica arguta,  4yro7h 
unif Zora, ,Talcifraga a ~ g u t a ,  and Senecio triangu2mi.s.  

Soi l . - -Soi l s  i n  t h e  ABLA/GATR h. t .  were derived from almost a l l  ava i l ab l e  parent  
materials  (appendix D-1). Surface s o i l s  were genera l ly  a c i d i c  nongravelly loams t o  

*s i l t s .  Ground su r faces  had v i r t u a l l y  no bare s o i l  o r  rock exposed, and duff  depth 
averaged 5.9 cm. 

Productivity/Management.--Timber produc t iv i ty  ranges from moderate t o  high west 
of  t h e  Continental  Divide, and is moderate eastward (appendix E ) .  Moderate t o  heavy 
use  ( including browsing and bedding) by deer and e l k  is apparent  i n  most s tands .  Moose 
a c t i v i t y  i s  a l s o  common espec ia l ly  on valley-bottom s i t e s .  In many a reas  t h i s  h a b i t a t  
type  provides t h e  bes t  big-game cover ava i lab le .  Browse production i s  moderate t o  
good, e s p e c i a l l y  i n  t h e  e a r l i e r  successional  s tages .  These s i t e s  a r e  of ten  used by 
c a t t l e ,  p r imar i ly  f o r  r e s t i n g  o r  bedding a f t e r  feeding on nearby meadows o r  grass lands .  
This  t ype  has high water y i e l d  p o t e n t i a l ,  and management a c t i v i t i e s  must be constrained 
t o  p r o t e c t  streams. 

Other s tud ie s .  --In a sense ABLA/GATR and ABLA/CLUN a r e  similar, and would r e -  
p re sen t  R. and J .  Daubenmire's (1968) AbZes Zasiocarpa/%chist+a h . t . ;  however, 
ABLA/CLUN occurs ex tens ive ly  on uplands i n  t h e  mari t ime-influence c l ima t i c  zone, 
whereas i t s  e a s t e r n  counterpart  ABLA/GATR is gene ra l ly  r e s t r i c t e d  t o  s i t e s  having 
e s p e c i a l l y  moist s o i l .  Cooper (197.5) described a s i m i l a r  a s soc ia t ion  i n  northwestern 
Wyoming, Robert S t e e l e  and others (1975 prel iminary d r a f t ,  USDA Forest  Service,  
Intermountain S ta t ion )  described an AbCes lasioearpcc/Streptopus ampZexCfoZius h . t .  
i n  c e n t r a l  Idaho t h a t  i s  apparent ly  r e l a t e d  t o  our ABLA/GATR h. t . and ABLA/CACA h. t . , 
GATR phase. 



Abies lasiocarpa/Vacciniwn caespitosum h.t. 
(ABLA/VACA; subalpine fir/dwarf huckleberry) 

Distribution.--ABLA/VACA is confined largely to well-drained sites on benchlands 
and in frosty basins where cold air accumulates. These sites are at moderate eleva- 
tions for the Abies lasiocarpa series--mostly between 6,000 and 7,200 feet in basins 
near the Continental Divide and in the Little Belt Mountains (fig. 33). It was also 
found locally at 5,000 feet in a basin west of Kalispell. 

Vegetation.--Pinus contorta was the sole dominant conifer in nearly all stands 
sampled, and it was often reproducing better than other conifers. Abies lasiocarpa and 
Picea were common in the understory. Most stands were less than 150 years old, however, 
so actual climax relationships could not be clearly established. Pinus contorta could 
at least be considered the persistent sera1 dominant of this habitat type. 

Undergrowth is a rather dense mat of Vacciniwn caespitoswn, Vacciniwn scopariwn, 
and Calamagrostis rubescens, oft en with Linnaea borealis. 

The retarded tree succession in this habitat type might be due to frequent summer 
frosts coupled with warm daily maximum temperatures; this combination would damage new 
growth of most conifers, but not Pinus contorta Often, however, Picea and Abies are 
able to grow satisfactorily once they become well established; establishment difficul- 
ties may include competition from the undergrowth and lack of seed source, as well as 

Figure 33. --Abies lasiocarpa/Vaccinium caespitosum h. t .  on benchZand (6,400 feet  elev.  ) 
i n  the L i t t l e  Belt Mountains of central Montana. Pinus contorta dominates the 
overstory; regeneration i s  P. contorta, Abies lasiocarpa, and Pseudotsuga. Cala- 
magrostis rubescens and Vaccinium caespitosum are the principal undergrowth species. 



f r o s t  damage. The s c a r c i t y  of  t h e  f ro s t - suscep t ib l e  vaeciniwn gZobuZare i n  t h i s  
h a b i t a t  type  seems s i g n i f i c a n t  a l s o .  ABLA/VASC, ABI;A/XETE, o r  ABLA/VAI=L i s  u s u a l l y  
found on ad jacent  upland s lopes ,  and t h e  ABLA/CACA h. t .  , VACA phase occurs  on ad jacent  
s i t e s  with high water t ab l e s .  

So.LZ.--Our s tands  were on a v a r i e t y  of  noncalcareous pa ren t  m a t e r i a l s  (appendix 
D l )  Surface s o i l s  were g r a v e l l y  and nongravelly sandy loams t o  s i l t s  with a c i d i c  
t o  ve ry  a c i d i c  r eac t ions  (mean pH 5 .0) .  Ground su r f aces  had v i r t u a l l y  no bare  s o i l  o r  
rock exposed; duff  depth averaged 4 .8  cm. 

h.oductivi~y/Mamgem~nt.--Timber produc t iv i t y  i s  moderate (appendix E-41, and 
Pinus contorta appears t o  be t h e  only  spec ies  well s u i t e d  f o r  management. Pinus 
c o n t o r t a  has mostly nonseroti.nous cones i n  t h i s  h a b i t a t  type ,  and n a t u r a l  s eed l ing  
establ ishment  seems t o  occur p e r i o d i c a l l y  even without d i s tu rbance .  Gentle  t e r r a i n  
and s t a b l e  s o i l  condi t ions  a r e  favorable  f o r  timber management. Some mechanical 
s c a r i f i c a t i o n  is d e s i r a b l e  t o  prevent  a  mat of CaZamagros*is rubescens from r e t a r d i n g  
reproduct ion .  

In tens ive  r ec rea t iona l  s i t e s ,  such a s  campgrounds and p i c n i c  a r e a s ,  a r e  o f t e n  lo-  
ca ted  i n  t h i s  h a b i t a t  type. Observations made i n  campgrounds i n d i c a t e  t h a t  ~accin-i-wn 
caespi tosm usua l ly  increases  i t s  coverage under moderate d is turbance ,  while i t s  
a s s o c i a t e  V.  scopariwn d i e s  ou t .  However, heavy f o o t  t r a f f i c ,  no t  d i r e c t e d  o r  regula ted  
by pa ths  and b a r r i e r s ,  w i l l  soon des t roy  most of t h e  V. caespitoswn a l s o .  

Light t o  moderate u se  by moose, e l k ,  and deer  i s  ev ident .  C a t t l e  use  a l s o  occurs  
i n  some a r e a s ,  although forage p o t e n t i a l s  f o r  grazing a r e  g e n e r a l l y  low. 

Other studies.--In f r o s t y  bas in s  of  c e n t r a l  Idaho, Robert S t e e l e  and o t h e r s  
(1975 pre l iminary  d r a f t ,  USDA Fores t  Service,  Intermountain S t a t i o n )  described an 
ABLA/VACA h.  t .  dominated by " s t ab l e  communities of Pinus contorta." In  most s t ands  they 
found only  s ca t t e r ed  and o f t en  s tunted  Picea and Abies beneath t h e  Pinus conkorta, 
along with numerous seedl ings  of t h e  l a t t e r .  This  s i t u a t i o n  i s  more extreme than  t h a t  
found i n  Montana s tands .  ABT,A/VACfl has ev ident ly  not been descr ibed  i n  o t h e r  a r e a s ,  
a l though O g i l v i e l s  (1962) Picea-AbCes/Calmaq~st i~ type appears  s i m i l a r .  

AbCes Zasioca~pu/CaZmag~oskis cahdens i s  h. t . 
[ABLA/CACA; subalpine f i r / b l u e j o i n t )  

Distribution.--ABLA/CACA i s  t h e  major f o r e s t  h a b i t a t  type  on wet s i t e s  a t  r e l a -  
t i v e l y  h igh  e leva t ions  (mostly 6,000 t o  7,500 f e e t  i n  wes t -cent ra l  Montana and 7,000 
t o  8,500 f e e t  e a s t  o f  t h e  Continental  Divide) i n  Montana, except i n  t h e  northwestern 
p a r t  o f  t h e  S t a t e .  I t  i s  widely d i s t r i b u t e d  i n  high mountains near  and e a s t  of t h e  
Cont inenta l  Divide, but is o f t e n  confined t o  small a r e a s  because it i s  r e s t r i c t e d  t o  
poorly dra ined  s i t e s  t h a t  have su r f ace  water during l a t e  sp r ing  and e a r l y  summer ( f i g .  
34) .  These s i t e s  o f t e n  border s t reams,  ad jo in  wet meadows (dominated by Cars and 
Juncus) support ing only occasional  t r e e s ,  o r  occur a s  swales a t  t h e  dra inage  head- 
waters ,  Adj acent  b e t t e r  dra ined  s i t e s  of  t en  support t h e  ABLA/VASC and ABLA/MEFE 
h. t ,  s. Sometimes ABLA/CACA occurs  on mountainslope seep a r e a s .  Herbert Holdorf 
( s o i l  s c i e n t i s t ,  Lewis and Clark National  Fores t ,  Great F a l l s ,  Montana) has found 
it t o  be l o c a l l y  ex tens ive  on s i t e s  under la in  by a c l a y  pan. 

Vegetation. --Because of  t h e  cool ,  wet condi t ions  t h e  t r e e  f l o r a  i s  r e l a t i v e l y  
simple. Picea em~szrnannii is  u s u a l l y  t h e  dominant spec i e s  i n  old-growth s t ands ,  and 
it may p e r s i s t  a s  a  minor climax o r  coclimax with Abies Zasiocarpa. Pinus contorta 
i s  a  major sera1  dominant i n  many younger s tands .  The upper l i m i t s  of t h e  h a b i t a t  
type  occas iona l ly  extend i n t o  t h e  upper subalpine zone i n  p ro t ec t ed  bas ins .  Pinus 
aZbCcauZ<s may be well represented  i n  t h e s e  s i t u a t i o n s ,  but it i s  most commonly found 
on hummocks o r  d r i e r  s i t e s  wi th in  t h e  s tand .  



Figure 34. --Abies lasiocarpa/Calamagrostis canadensis h. t. (Calamagrostis phase a t  
8,100 feet  elev.  on a seep-covered slope i n  the Beaverhead Range of southz~estern 
Montana. The overstory i s  dminated by large Picea and m a l l e r  Abies lasiocarpa. 
The lmur iun t  undergrowth has Veratrum viride, Senecio triangularis, Calamagrostis 
canadensis, and Ledum. 

Wet-site graminoids and forbs and Ledwn gZunduZoswn characteristically dominate 
the undergrowth. Calamagrostis canadensis and Senecio triangularis are usual 1 y we1 1 - 
represented in the undergrowth. Vacciniwn scopariwn is abundant on drier hummocks, 
such as around the bases of large trees; Vaccinium caespitoswn is prominent in one 
phase of the habitat type. Dwarf shrubs Kalrnia pol i fol ia  and CmZtheriQ hwnifusa are 
sometimes present. Dodecatheon j e f f r ey i ,  Ligusticum tenuifolium, L. canbyi, Streptopus 
amplexifolius, V e r a t m  vir ide,  and !l'roZZius l a m s  are also characteristic of the 
ABLA/CACA h. t . 

Calamagrostis canadensis (CACA) phase.--This is the commonest phase, representing 
the high-elevation conditions described above for the habitat type in general. 

GaZiwn t r i f l o m  (CATR) phase.--This phase occurs near the lower elevational 
limits of the habitat type, where it is transitional to warmer habitat types below, 
such as ABLA/GATR or PICEA/E@R. Sample stands ranged from 5,800 feet in the Bitter- 
root Valley to 7,400 feet in south-central Montana. Picea, Abies lasiocarpa, and 
occasionally Pinus contorta constituted the tree flora of sample stands. C a h a g r o s t i s  
canadensis was accompanied in the undergrowth by GaZiwn t r i f Z o m  and Ribes lacustre, 
sometimes along with Actaea mbra and Linnaea borealis,  indicating a milder climate. 

Vacciniwn caespitoswn (VACA) phase.--This phase is also associated with the lower 
elevations of the habitat type, where it is often transitional to the ABLA/VACA h.t. 
on drier ground. A mosaic of Carer wet meadows, ABLA/CACA h.t., VACA phase, and 



ABLA/VACA h . t .  sometimes develops i n  f l a t  bas ins  where water - tab le  depth i s  v a r i a b l e .  
This  condi t ion  r e s u l t s  Exom varying depth t o  an impermeable l aye r .  Elevat ions of 
sample s tands  were about 5,000 f e e t  i n  t h e  Flathead Valley northwest o f  Ka l i spe l l  and 
7,000 t o  7,400 Eeet i n  southwestern and cen t r a l  Montana. This  phase cont ras ted  with 
t h e  o t h e r s  i n  having Pinus contorea a s  t h e  dominant component of  sample s tands ,  while 
Z c e a  and Abies a r e  only minor components. Undergrowth i s  d is t inguished  by Vaccin<wn 
caasp3tosurn being assoc ia ted  with Calamagrostis canadensis. Ledwn and Linnuea boreaZis 
were p re sen t  i n  more than h a l f  o f  t h e  sample s tands.  

SoiZ/CZimata. --Soils  i n  t h e  ABLA/CACA h. t . were der ived  from a v a r i e t y  of noncal- 
careous parent  m a t e r i a l s  (appendix D - I ) .  Moist su r f ace  s o i l s  were a c i d i c  t o  very  
a c i d i c  sandy loams t o  s i l t s .  Most were nongravelly. Ground su r f aces  had l i t t l e  bare  
s o i l  o r  rock exposed. Duff accumulations were extremely v a r i a b l e ,  ranging from almost 
none ( i n  stream bottom s i t e s  sub jec t  t o  flooding) t o  depths of  10 t o  15 cm i n  seepage 
o r  depression a r eas .  

Cl imat ic  condi t ions  f o r  t h e  ABLA/CACA h . t .  a r e  probably s i m i l a r  t o  t hose  f o r  
ABLA/VASC (appendix D - 2 1 ,  except t h a t  t h e  former probably has higher  r e l a t i v e  humidit ies  
and s l i g h t l y  coo le r  temperatures .  

Fire history.--ABLA/CACA s i t e s  a r e  apparent ly skipped by some of  t h e  l i gh tn ing  f i r e s  
t h a t  burn t h e  ad jacent  upland f o r e s t ;  but t h e  abundance of  Pinus contorta i n  sample 
s t ands  suggests  t h a t  occasional  ho t  f i r e s  occur, probably during late-summer droughts .  

ProductCvity/Mamgment. --Timber product iv i ty  i s  moderate (appendix E) . The CACA 
phase appears  t o  have lower p roduc t iv i t y  than t h e  o t h e r  phases.  Pees ( a t t a i n i n g  maxi- 
mum he igh t s  of  90 t o  120 Eeet i n  most s tands)  and Pinus contorta o f f e r  g r e a t e s t  poten- 
t i a l  f o r  timber management. However, choice of  c u t t i n g  methods i s  l a r g e l y  r e s t r i c t e d  
t o  c l e a r c u t t i n g  because of severe  windthrow hazards a s soc i a t ed  with p a r t i a l  c u t t i n g  on 
high-water- table s i t e s .  In narrow s t r i n g e r s  along watercourses,  l i g h t  s e l e c t i o n  c u t t i n g  
(removing l e s s  than 30 percent  o f  t h e  basal  a rea)  can sometimes be done with l i t t l e  
damage t o  t h e  s i t e  o r  s tand .  Heavy equipment should not  be used i n  t h e  spr ing  and 
e a r l y  summer when water t a b l e s  a r e  h ighes t .  

Moderate summer use  by deer  and o f t en  by e lk  was evident  i n  most sample s tands  i n  
t h e  CACA and VACA phases. Re la t i ve ly  heavy use by moose was noted in  each of t h e  GATR 
phase s tands  sampled. Domestic grazing values may be r e l a t i v e l y  high in  e a r l y  succes- 
s iona l  s t ages .  However, c a t t l e  may churn t h e  wet s o i l s  by trampling and severe ly  l i m i t  
con i f e r  seedl ing  establ ishment .  S i t e s  a r e  poorly s u i t e d  f o r  roads ,  t r a i l s ,  o r  o t h e r  
developments. P ro t ec t ion  of water resources  i s  a major cons idera t ion  in  any management 
a c t i v i t y  i n  t h i s  h a b i t a t  type .  

Other studies.--The 1974 review d r a f t  of our Montana c l a s s i f i c a t i o n  t r e a t e d  t h e  
cu r r en t  GATR and VACA phases a s  CACA phases of t h e  ABLA/GATR and ABLA/VACA h. t . s; 
t h e  change p l aces  primary importance on CaZamagrostis canadensis and i t s  a s s o c i a t e s  
a s  i n d i c a t o r s  of  s ea sona l ly  water-saturated s i t e s .  

Robert S t e e l e  and others  (1975 prel iminary d r a f t ,  USDA Forest  Service,  I n t e r -  
mountain S t a t i on )  have used a more r e s t r i c t i v e  d e f i n i t i o n  f o r  ABLA/CACA i n  c e n t r a l  'Idaho, 
where it i s  accompanied by seve ra l  o t h e r  high-elevat ion wet types covering ex tens ive  
a r e a s .  Cooper (1975) a l s o  descr ibed  an ABLA/CACA h. t .  i n  northwestern Wyoming. 

Abies lasiocarpa/LCnnaea borea Zis h . t . 
(ABLA/LIBO; subalpine f i r l t w i n f  lower) 

Distribution.--ABLA/LIBO i s  a s soc i a t ed  with r e l a t i v e l y  moist ,  nor th- fac ing  s lopes  
and benches mostly a t  e l eva t ions  o f  5,000 t o  7,000 f e e t ,  which a r e  moderate f o r  t h e  
Abies Z a s i o c q a  s e r i e s .  I t  occurs   ath her commonly throughout t h e  Montana Rockies. 



3 
vegetation.--Sera1 s tands  a r e  u sua l ly  dominated by Pseudotsuga, Pinus contor ta ,  : PCcea. Undergrowth v a r i e s  considerably by phase o f  t h e  h a b i t a t  type .  Neverthe- 

l e s s ,  shrubs Linnaea boreazis ,  Lonicera utahensis ,  Vaeciniwn gZobuZare, and herbs 
~ ~ ~ a m a g r o s t i s  rubescens, Arnica ZatifoZia, and PyroZa secunda occur throughout t h e  type  

Linnaea b o r e a l i s  (LIBOI phase.--This phase was sampled i n  t h e  v i c i n i t i e s  of t h e  
~ 0 1 0 ,  B i t t e r r o o t ,  Lewis and Clark,  and G a l l a t i n  National Fores t s .  I t  was l a r g e l y  r e -  
s t r i c t e d  t o  nor th- fac ing  s lopes between 5,000 and 6,500 f e e t  e l eva t ion ,  except on t h e  
Ga l l a t i n  where it was found near  7,500 f e e t ,  Pseudotsuga, Pinus conkorta, and Picea, 
( i n  o rde r  o f  decreas ing  abundance) were t h e  major dominants i n  sample s t ands ,  along 
w i t h  Abies Zasiocarpa. Pinus ponderosa and Lar ix  a c c i d e n t a l i s  were major components of 
some s e r a l  s t ands  i n  t h e  Lo10 and B i t t e r roo t  National Fores t s .  Undergrowth i s  a s  
described f o r  t h e  type  with t h e  frequent add i t i on  of  AmeZanchier aZnifoZia and Rubus 
parvCf loru~.  Widely s c a t t e r e d  ind iv idua ls  o f  e i t h e r  GaZiwn trifZorwn o r  Actaea rub ra  
are sometimes found, bu t  t h i s  does not  q u a l i f y  t h e  s tand f o r  i nc lus ion  i n  t h e  more 
rnois t ABLA/GATR h . t . 

XerophyZZwn tenax (XETE) phase.--This phase was found only i n  t h e  v i c i n i t i e s  of  
t h e  F la thead ,  Lolo, and B i t t e r roo t  National Fo re s t s ,  where it was occas iona l  on a l l  
a spec t s  between 4,500 and 6,000 f ee t .  I t  g ives  way t o  t h e  ABLA/XETE h . t . ,  VAGL phase 
on d r i e r  s i t e s ,  and t o  ABLA/GATR o r  ABLA/CLUN on more moist ones. Major a s s o c i a t e s  of 
Abies i n  s e r a l  s t ands  a r e  ( i n  order  of  decreas ing  abundance) Pseudotsuga, Pinus contor ta ,  
~ a r i x  occ identabis ,  and Picea. Xerophy ZZwn and Vacc-iniwn gZobuZare form t h e  dominant 
undergrowth i n  t h i s  phase, and a r e  o f t en  accompanied by ArneZanehier aZnifoZia, Pachis- 
tima rnyrsini tes ,  Rubus parvif lorus,  and Vacciniwn scopariwn i n  add i t i on  t o  t h e  
c h a r a c t e r i s t i c  t ypa l  spec ies .  

Vaeciniwn scopariwn (VASC) phase.--This phase was found commonly on t h e  Deerlodge 
and Beaverhead National  Fores t s  and i n  t h e  L i t t l e  Bel t  Mountains, where it was a s soc i -  
a ted  with g e n t l e  n o r t h  s lopes  and benches between 6,300 and 7,300 f e e t ,  Like t h e  
ABLA/VASC and ABLA/VAGL h . t . s .  t h a t  it ad jo ins  on d r i e r  s i t e s ,  it i s  u s u a l l y  dominated 
by s e r a l  s t ands  of  P inus  contor ta .  Picea and Pseudotsuga a r e  minor components of most 
s tands .  A l a y e r  o f  Vacciniwn scopariwn, which has Linnaea and CaZmagros t i s  rubescens 
growing with i t ,  dominates t h e  undergrowth. Vacc in im gZobuZare may be p r e s e n t ,  but 
i s  seldom a major component o f  t h e  undergrowth. Tom Lawrence, Kootenai National Fo re s t ,  

- ha s  a l s o  found t h i s  phase t o  be common between 4,600 and 5,300 f e e t  on g e n t l e  s lopes  i n  
t h e  r e l a t i v e l y  d ry  mountains south and west of Eureka i n  northwestern Montana. Scra l  
s tands  t h e r e  a r e  dominated mostly by Lar ix  occ$denkaZis and Pinus c o n t o r t a  with l e s s e r  
amounts of P i cea  and Pseudotsuga. 

SoiZ.--Our s t ands  were on a v a r i e t y  of  parent  ma te r i a l s  (appendix D-1). These 
were noncalcareous except  f o r  severa l  s tands  i n  t h e  LIBO phase, Sur face  s o i l s  i n  t h e  
LIBO phase were g r a v e l l y  loams t o  s i l t s  with n e u t r a l  t o  a c i d i c  r eac t ion .  Surface s o i l s  
i n  t h e  VASC phase were s i m i l a r  except f o r  f i n e r  t e x t u r e s  and g r e a t e r  a c i d i t y ,  Sur- 
face s o i l s  i n  t h e  XETE phase were g rave l ly  t o  very g rave l ly  sandy loams t o  s i l t s  with 
a c i d i c  r e a c t i o n s .  Ground sur faces  gene ra l ly  had very  l i t t l e  bare  s o i l  o r  rock exposed 
and moderate du f f  dep ths ,  

Productivity/Management.--Timber produc t iv i t y  ranges from low t o  h igh  (appendix 
E l .  The LIBO and XETE phases appear t o  have t h e  h ighes t  p roduc t iv i t y ;  t h e  VASC phase 
t he  lowest .  Since ABLA/LIBO s i t e s  are gene ra l ly  loca ted  on well-drained uplands,  
they provide good oppor tun i t i e s  f o r  timber management, Our observa t ions  suggest  t h a t  
Pseudoksuga may o f t e n  be frost-damaged when p lan ted  i n  t h e  VASC phase,  Value f o r  
domestic graz ing  i s  low, Light o r  sometimes moderate spr ing  t o  f a l l  use  by deer  and 
e l k  was ev ident  i n  t h e  sample s tands;  browse i s  l imi t ed ,  but s tands  provide  good cover 
f o r  b i g  game. Water y i e l d  i s  moderately h igh ,  

O*her s tudies .--Robert  S t e e l e  and o t h e r s  (1975 prel iminary d r a f t ,  USDA Fores t  
Serv ice ,  Intermountain S t a t i on )  described a comparable ABLA/LIBO h . t .  i n  c e n t r a l  Idaho, 
and Cooper (1975) r epo r t ed  t h e  type i n  t h e  northwestern por t ion  o f  Yellowstone National 



Park, bu t  nowhere e l s e  i n  northwestern Wyoming. In no r the rn  Idaho, R .  and J. Dauben- 
mire (1968) found L i m a e a  t o  be almost cons t an t l y  a s soc i a t ed  wi th  t h e i r  "Pachistima 
union." In Montana va r ious  members o f  t h a t  union reach t h e i r  e a s t e r n  range limits: 
CZintonia drops ou t  i n  northwestern Montana, and f a r t h e r  e a s t  t h e  depauperate  
"Pachistima union" i s  represen ted  by t h e  ABLA/GATR h . t .  (on very  moist s i t e s )  and by 
t h e  ABLA/LIBO h . t .  (on moist ,  bu t  b e t t e r  d ra ined  s i t e s ) .  

Abies Zasiocarpa/Menziesia f e r rug ina  h. t . 
(ABLA/MEFE; suba lp ine  f i r /menz i e s i a )  

Distribution.--ABLA/MEFE i s  an abundant h a b i t a t  t ype  i n  t h e  mo i s t ,  h igher  e l e v a t i a  
f o r e s t s  of western Montana ( f i g .  35 ) .  I t  extends eastward s l i g h t 1  y beyond t h e  Contin- 
e n t a l  Divide, and inc ludes  an i s o l a t e d  popula t ion  nea r  Hebgen Lake i n  t h e  Madison 
Range. Menziesia 's  d i s t r i b u t i o n  i n  t h e  nor thern  Rockies g e n e r a l l y  co inc ides  wi th  t h e  
a r e a  having a  mari t ime c l i m a t i c  in f luence .  

In northwestern Montana ABLA/MEFE genera l  l y  occurs  on a 1  1 cool  exposures  between 
about 5,300 and 6,500 f e e t .  I t  i s  r e s t r i c t e d  t o  t h e  c o o l e s t ,  most s h e l t e r e d  s lopes  on 
t h e  Bi t te r roo t  Nat ional  Fo re s t ,  bu t  it i s  common t h e r e  between 5,500 and 7,200 f e e t .  
In southwestern Montana, inc lud ing  t h e  i s o l a t e d  occurrence nea r  Hebgen Lake, it i s  
r e s t r i c t e d  t o  coo l ,  s h e l t e r e d  s lopes  between 6,700 and 7,500 f e e t .  In northwestern 
Montana ABLA/MEFE i s  u s u a l l y  bordered below by ABLA/CLUN h. t .  , MEFE phase. Elsewhere 
it t y p i c a l l y  g i v e s  way below t o  ABLA/LIBO h . t .  Usual ly a t  h igher  e l e v a t i o n s  it ad jo ins  

F igure  35. --Abies lasiocarpa/Menziesia  f e r rug inea  h. t. on a s t e e p  north-facing sZope 
(6,300 f e e t  elm. ) n o r t h  of Hungry Horse Reservoi r  i n  northwestern Montana. The 
ove r s to ry  is dominated by Abies l a s ioca rpa  and Picea;  Menziesia dominates t h e  
undergrowth. 



ABLA/LUHI h . t . ,  MEFE phase. Approaching d r i e r  exposures it usua l ly  merges with ABLA/ 
xEZ% h . t . ;  occas iona l ly  t h e  t r a n s i t i o n  forms a conspicuous zone having sca t t e r ed  
~ g n z i e s k  shrubs.  A t  t h e  edge of very  wet s i t e s  ABLA/MEFE usua l ly  g ives  way t o  marsh 
or  bog vege ta t ion  o r  t o  ABLA/CACA h . t .  

Vegetation.--Abies Zasiocarpa i s  u s u a l l y  t h e  most abundant con i f e r  i n  old-growth 
s tands ;  however, l a rge  indiv iduals  of  Picea engehanni i  a r e  o f t en  more conspicuous. 
Pinus contorta and f requent ly  Pseudotsuga a r e  t h e  o the r  common stand components. 
Lurk occidenta2i.s i s  of ten  a s e r a l  component of s tands  i n  northwestern Montana. 

Menziesia forms a patchy o r  dense l aye r  u sua l ly  4 t o  6 f e e t  t a l l ,  o f t en  accompanied 
by AZnus sinuata.  Beneath these  shrubs, Vacciniwn gtobutare, V. scoparbm, XerophyZZwn 
t e r n ,  and Arnica ZatifoZia a r e  u s u a l l y  well represented.  PyroZa secunda, VwZa 
orbicuZata, and a few o the r  s ca t t e r ed  f o r e s t  herbs a r e  a l s o  c h a r a c t e r i s t i c a l l y  present .  

In southwestern Montana, Menxiesia i s  o f t en  only 3 t o  4 f e e t  t a l l ,  with obvious 
f r o s t  damage t o  t h e  t a l l e s t  shoots, presumably because of inadequate snowpack 
p ro tec t ion  during subzero winter temperatures. 

SoiZ/CZimate. --Soils  i n  t h e  ABLA/MEFE h. t . were derived from a v a r i e t y  of noncal- 
careous parent  m a t e r i a l s  (appendix D-1). Surface s o i l s  were g rave l ly  (28  percent)  
loams t o  s i l t s  with very  a c i d i c  t o  a c i d i c  r eac t ions  (mean pH 4 . 9 ) .  Ground sur faces  
had almost no bare s o i l  o r  rock exposed; duff  depth averaged 4 . 7  cm. 

Weather d a t a  from Burke, Idaho (appendix D-2) should approximate c l ima t i c  condit ions 
i n  ABLA/MEFE h . t . s  i n  northwestern Montana. 

Prodacti~ity/Management.--Timber produc t iv i ty  i s  moderate t o  high (appendix E ) .  
with seve ra l  commercial spec ies  well adapted t o  these  s i t e s  (appendix B ) .  However, 
i n t ens ive  management f o r  timber production p re sen t s  some major problems. P a r t i a l  
c u t t i n g  leads  t o  an increase  i n  The-shade-tolerant  Abies Zasiocarpa o r  t o  a 
lack o f  regenera t ion  under t h e  dense Menziesia ferruginea and AZnus sinuata under- 
growth. Clearcut t ing  i s  recommmended t o  e s t a b l i s h  vigorous second-growth stands of 
s e r a l  spcc i e s .  S i t e  prepara t ion  i s  e s s e n t i a l  and can be accomplished by dozer 
s c a r i f i c a t i o n  on g e n t l e r  s lopes.  However, on s t eep  slopes prescr ibed  burning i s  t h e  
only f e a s i b l e  method. Unfortunately, f u e l s  on these  s lopes remain moist ,  leaving 
only a b r i e f  period i n  c e r t a i n  years  when successfu l  burning can be accomplished. 
The s i l v i c u l t u r a l  recommendations of  Roe and DeJarnet te  (1965) and Boyd and Deitschman 
(1969) a r e  probably app l i cab le  t o  t h i s  h a b i t a t  type  a s  well as 9SVEflEFE. 

Watershed va lue  i s  high; maintaining o r  improving water y i e l d s  by r egu la t ing  
flows should be considered i n  any management ac t ions .  Elk o f t en  make extens ive  
u s e  of  t h i s  h a b i t a t  type f o r  both cover and forage during t h e  summer and f a l l .  There 
is  no p o t e n t i a l  f o r  domestic grazing. Recreat ional  use i s  severe ly  l imi t ed  by dense 
undergrowth and s t e e p  s lopes .  

Other studies.--R.  and J .  Daubenmire (1968) described an Ab&s Zasiocarpa/ 
Menxiesia ferruginea h . t .  i n  northern Idaho and eas t e rn  Washington t h a t  predominates 
on cool a spec t s  a t  h igher  e leva t ions .  Three of t h e i r  s tands (numbers 134, 137, and 
159) appear comparable t o  our ABLA/MEFE h . t .  The remainder of t h e i r  s t ands  a r e  
ev iden t ly  s i m i l a r  t o  our ABLA/LUHI h . t . ,  MEFE phase. Robert S t ee l e  and o the r s  (1975 
pre l iminary  d r a f t ,  USDA Forest  Service,  Intermountain Sta t ion)  have found ABLADEFE 
h , t .  extending southward i n t o  west-central  Idaho. Ogilvie (1962) descr ibed  a s i m i -  
l a r  h a b i t a t  type occurring between about 5,000 and 5,800 f e e t  i n  southwestern Alberta;  
he found t h e  s o i l s  t o  be h ighly  podzolized, s t rong ly  leached, and very  ac id i c .  
Franklin and Dyrness (1973) d iscuss  an Abies amabiZZs/Menziesia assoc ia t ion  found 
on high,  cool  exposures i n  t h e  Cascade Mountains of  Oregon and Washington. 



Tsuga mertensianafisnziesCa f erruginea h. t . 
(TSVE/MEFE; mountain hemlock/menziesia) 

Dis t r ibu t ion . - -This  h a b i t a t  type  is  d is t inguished  from ABLA/MEF'E: by t h e  presence 
of succes s fu l ly  reproducing Tsuga mertensiana. TSNEhlEFF is assoc ia ted  with mountain 
c l imates  having an e s p e c i a l l y  s t rong  oceanic inf luence ;  it i s  r e s t r i c t e d  t o  t h e  
border r eg ion  of northwestern Montana between Lolo Pass and Libby, where it i s  found 
a t  between 5,400 and 6,400 f e e t .  Many of  our Tsuga mertensiana sample s tands  came 
from Habeck (1967). Along t h e  Montana-Idaho Divide west of S t .  Regis, t h i s  h a b i t a t  
type  g ives  way t o  PSME/LUHI h . t . ,  PEFB phase above about 6,000 f e e t ,  whereas on t h e  
next  mountain range e a s t  (presumably not  having such an extremely heavy snowfall) it 
extends h igher .  I t  i s  bordered on d r y  exposures by t h e  T,!NE/XETE: o r  ABLA/XETE 
h . t . s ,  and a t  lower e l eva t ions  by t h e  ABLA/CLuiV h . t . ,  MEFE phase. 

Vggei?ation.--Tsuga may be e i t h e r  t h e  climax dominant o r  a coclimax with Abies 
Zasiocarpa. Sample s tands  were dominated by Tsuga and Abies wi th  only small amounts 
of Picea angeZmannCC, LaxCx occidendal.is, P h i s  monticoZa, and Pseudotmga menx-ksii ( i n  
order of decreas ing  abundance). Undergrowth i s  s imi l a r  t o  t h a t  of  t h e  ABLA/MEFE h . t .  

Soi l . - -Soils  appear s imi l a r  t o  those  of t h e  ABLA/MEPE h . t .  (appendix D-1). 

Productivity/Management.--This i s  s imi l a r  t o  t h a t  f o r  ABLA./MEFE except t h a t  s e r a l  
c o n i f e r s  a r e  o f t e n  only  minor components of  n a t u r a l  s tands ,  

Other studies.- his h a b i t a t  type has been described i n  nor thern  Idaho by R .  and 
J. Daubenmire (19681, where it i s  apparent ly  more extensive.  Three of t h e i r  sample 
s tands  (numbers 1 2 ,  63, and 132) appear comparable t o  our TSME/MEFE h . t .  i n  Montana. 
The remainder of  t h e i r  s t ands  a r e  ev iden t ly  s imi l a r  t o  our TSME:/LUHS h . t . ,  MEPE phase. 

Abies ZasCoccxrpa/XerophyZZwn tenax h . t .  
(ABLA/XETE; subalpine f i r / bea rg ra s s )  

Distribution.--ABLA/XETE makes up a major por t ion  of t h e  Abies Zasiocarpa 
- s e r i e s  west of t h e  Continental  Divide i n  Montana, where it i s  usua l ly  assoc ia ted  with 

s t eep ,  d r y  exposures between 5,200 and 7,000 f e e t  e leva t ion .  The ea s t e rn  l i m i t s  of 
XerophyZZwntenm a reegene ra1 ly  co r r e l a t ed  w i t h  f r i n g e s  of t h e  maritime c l ima t i c  in-  
f luence .  An i s o l a t e d  occurrence of XsrophyZZm (and ABLA/XETE h.t.) f a r  beyond i t s  
normal l i m i t s  was noted i n  t h e  v i c i n i t y  of Elephanthead Peak, southeas t  of  Livingston. 

Vegetae$on.--Abies Zasiocarpa i s  t h e  ind ica ted  climax spec i e s  and Picea i s  a 
minor component of  most s tands .  Pinus con to r t a  i s  a s e r a l  dominant throughout t h e  
t ype ,  but  Pseudo~suga ' s  r o l e  v a r i e s  by phase. P<nus aZbicauZis i s  a minor companent 
i n  many s tands .  

In add i t i on  t o  XerophyZZm tenux, undergrowth spec ies  occurr ing through t h e  
h a b i t a t  type inc lude  VaccCniwn scopa r im ,  CaZamagroseis mbescens,  Carex geyeri, 
Arnica ZatifoZCa, and Pyro Za secunda. 

Vaccinwn gZobuZare (VAGLI phase.--This phase i s  abundant on r e l a t i v e l y  d r y  s lopes  
and r i dges  between 5,000 and 6,300 f e e t  i n  northwestern and west-central  Montana. 
Eleva t ions  a r e  somewhat higher  near  t h e  southern and ea s t e rn  l i m i t s  ( f i g .  363. I t  
t y p i c a l l y  merges with ABLA/MEFE on moist exposures; with ABLA/LUHI h . t . ,  VASC phase 
a t  higher  e l eva t ions ;  and with PLWE/VAGL h. t . ,  XETE phase on d r i e r  and warmer s i t e s .  

Pseudotsuga and Pinus con to r t a  t y p i c a l l y  dominate s e r a l  s t ands ,  with L a r k  
occ tdentaZis  and Pinus monticoZa present  i n  l e s s e r  amounts. P h e a  e n g e h a n n i i  i s  



ule 36. --Vaccinium globulare phase (ABLA/XETE h. t. ) on a south-facing slope (at  an 
rusually high elevation of 8,100 f e e t )  i n  the Beaverhead Range o f  s o u t h e s t e m  

Montana. Older Picea and all-aged Abies l a s ioca rpa  make up the overstory of t h i s  
250-year-old stand. Xerophyl lum and Vaccinium g lobu la re  are the principal under- 
growth species. 

common a s  a minor component i n  a l l  but  t h e  d r i e s t ,  south-facing s lopes ,  where 
Viola orbiculata is  a l s o  conspicuously absent .  

Undergrowth i s  dominated by XerophyZZwn and Vacciniwn globukzre, with minor 
coverages o f  Pachistima myrsinites, T h a l i c t m  occidentale, and o the r  spec i e s  l i s t e d  
previous ly  f o r  t h e  type .  This  phase i s  s i m i l a r  t o  t h e  ABLA/XETE h . t . ,  VAGL phase 
defined f o r  c e n t r a l  Idaho by Robert S t e e l e  and o t h e r s  (1975 pre l iminary  d r a f t ,  USDA 
Forest Serv ice ,  Intermountain S t a t i o n ) .  I t  i s  a l s o  s imi l a r  t o  R.  and J. Daubenmire's 
(1968) Abies laswcarpa/XerophylZwn tenm h . t .  i n  nor thern  Idaho, (except f o r  s tands  
57 and 127, which a r e  comparable t o  our  ABLA/LUHI h. t. , VASC phase) . 

Vaccinium scopariwn (VASC) phase.--This phase r e p r e s e n t s  t h e  h a b i t a t  t ype  nea r  i t s  
ea s t e rn  l imits,  i n  t h e  broad zone where it is  t r a n s i t i o n a l  t o  t h e  ABLA/VASC h . t .  I t  
was found ex t ens ive ly  between 6,000 and 7,500 f e e t  i n  west-central  Montana near  t h e  
Continental  Divide. Th i s  phase is t y p i c a l l y  found on g e n t l e  s lopes ,  cool ,  well-drained 
benches, o r  on coo le r  a spec t s  than t h e  VAGL phase. Pinus contorta is t h e  dominant 
s e r a l  spec i e s  ( f i g .  3 7 ) .  Pseudotsuga is  widely s ca t t e r ed  and appa ren t ly  i s  f r o s t -  
s tun ted .  This  phase i s  gene ra l ly  beyond t h e  range l i m i t s  of Lurk occidentalis. Other 
c o n i f e r s  occur  a s  descr ibed  previous ly  f o r  t h e  type.  Undergrowth c o n t r a s t s  with t h a t  
of  t h e  VAGL phase i n  t h a t  Vaccinium gZobuZare i s  sca t t e r ed  o r  absent ,  Xerophyllum 
coverage i s  reduced, and Vaccinium scopariwn i s  dominant. Nearly a l l  sample s tands  
were dominated by s e r a l  Pinus contorta, suggest ing t h a t  ex tens ive  l i gh tn ing  f i r e s  occur 
p e r i o d i c a l l y .  



Figure 37.--Vaccinium scopariwn phase (ABLAIXETE h.t. atop a ZeceZ ridge (7,500 feet 
eZev.) northeast of Wisdom i n  southuestern Montana. Sera2 Pinus con to r t a  dominates 
the overstory along v i t h  scattered Picea; Abies l a s ioca rpa  forms the buZk of the 
regeneration. Vaccinium scoparium dominates i n  the undergrowth; Xerophyllum i s  
scattered about. 

Weather d a t a  f o r  Summit (Marias Pass) i n  appendix D-2 shows t h i s  t o  be a co ld ,  
snowy, f o r e s t  environment, with a win ter  c l ima te  more severe  than  t h a t  o f  t h e  VAGL phase. 

This  phase has  much i n  common with t h e  ABLA/VASC h . t . ,  which becomes ex tens ive  
eastward i n  more con t inen ta l  and g e n e r a l l y  d r i e r  c l ima te s .  Several  of Robert S t e e l e  
and o t h e r s '  (1975 pre l iminary  d r a f t ,  USDA Fores t  Serv ice ,  Intermountain S t a t  ion)  sample 
s t ands  ( i n  t h e i r  ABLA/XETE h . t . ,  XETE phase) i n  c e n t r a l  Idaho would ev iden t ly  f i t  our  
VASC phase. 

Soil .  --Soils  i n  t h e  ABLA/XETE h. t . were derived from a v a r i e t y  of noncalcareous 
parent  m a t e r i a l s  (appendix D-1). Surface s o i l s  were g r a v e l l y  sandy loams t o  s i l t s .  
Reactions were p r imar i l y  a c i d i c  i n  t h e  VAGL phase (mean pH 5.1) and very  a c i d i c  i n  t h e  
VASC phase (mean pH 4 .6) .  Ground su r f aces  had l i t t l e  bare  s o i l  and rock exposed; duf f  
depth averaged about 3 .5  cm. 

Productivity/Managment. --Timber p r o d u c t i v i t y  ranges from low t o  high (appendix E) ; 
highes t  va lues  a r e  g e n e r a l l y  i n  t h e  VAGL phase. The VAGL phase o f f e r s  oppor tun i t i e s  
f o r  mixed spec i e s  management, but  prompt establ ishment  of regenera t ion  may r e q u i r e  both 
s i t e  p repa ra t ion  and shade. Pseudotsuga and Pinus contorta appear t o  o f f e r  t h e  g r e a t e s t  
p o t e n t i a l  f o r  timber management. In t h e  VASC phase, t imber management i s  genera l1  y 
l imi ted  t o  Pinus contorta. However, regenera t ion  may be e a s i e r  t o  ob t a in  on t h e s e  cool-  
e r  a s p e c t s ,  and t h e  g e n t l e r  t e r r a i n  i s  b e t t e r  s u i t e d  f o r  i n t e n s i v e  t imber management. 

Browse product ion f o r  deer  and e l k  i s  moderate i n  t h e  VAGL phase and low i n  t h e  
VASC phase. Evidence o f  l i g h t  t o  moderate summer and f a l l  u se  by deer  and e l k  i s  
p re sen t  i n  most s tands .  Occasional u s e  by moose i s  ev ident  i n  t h e  VASC phase. 
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Domestic grazing potent ia l  i s  generally low. Watershed management should recognize 
the  moderately high p rec ip i t a t ion  coupled with high evapotranspiration and runoff r a t e s  
on souther ly  exposures. Snowpack i n  t h i s  habi ta t  type (especia l ly  i n  the  VAGL phase) 
may melt pe r iod ica l ly  during winter and disappear i n  the  spring several weeks e a r l i e r  
than i n  adjacent types.  

Tsuga mertensiana/XerophyZZm kenax h. t . 
(TME/XETE; mountain hemlock/beargrass) 

~istribution.--TSME/XETE occurs only sparingly i n  Montana. I t  i s  found mostly a t  
5,500 t o  6,500 f e e t  elevation on upper slopes and r idges  in  the  extreme northwestern 
pa r t  o f  t h e  S ta te ,  between Lolo Pass and Libby. In northern Idaho it commonly occupies 
the  warm exposures, but eastward from the  Idaho-Montana Divide comparable exposures 
often lack Tsuga and a r e  characterized by t h e  ABLA/XETE h , t . ,  VAGL phase. 

Vegetation.--Vegetation of the  TSME/XETE h . t .  appears generally s imi lar  t o  t h a t  
described f o r  the  ABLA/XETE h . t . ,  VAGL phase, except t h a t  T&E/XBTE is associated with 
a moist, more strongly maritime climate. Sera1 stands i n  the  TSME/XETE h , t .  a r e  l e s s  
l i k e l y  t o  have Pseudotsuga than those of the  ABLA/XETE h. t . ,  VAGZ phase, but they a r e  
more l i k e l y  t o  have Pinus monticola. 

Soil . --Soils  were s imi lar  t o  those described f o r  the  ABLA/XETE h . t . ,  VAGL phase 
(appendix D- 1) . 

Productivity/Managment.--This i s  s imi lar  t o  t h a t  described f o r  the  ABLA/XETE h . t . ,  
VAGL phase. 

O-bher s tudies .  --Three of R ,  and J. Daubenmire's (1968) Tsuga mer$ensiana/XerophyZZwn 
h . t .  s tands i n  northern Idaho (numbers 47 ,  98, and.157) a r e  comparable; the  remainder 
of t h e i r  stands a r e  s imi lar  t o  our TSME/L;UHI h . t . ,  VASC phase. 

Abies lasdocarpa/Vacciniwn g Z o h  Zars h. t . 
(ABLA/VAGL; subalpine f i r l b l u e  huckleberry) 

Dis t r ibut ion.  --ABLA/VAGL i s  a moderately moist upland type occurring mostly on - 
north- o r  east-facing slopes o r  occasionally on cool benches, usual ly  between 6,800 and 
7,&00 f e e t  e levat ion.  I t  i s  l a rge ly  r e s t r i c t e d  t o  areas  near or  eas t  of the  Continental 
Divide, and is  common i n  t h e  v i c i n i t y  of the Gal la t in  National Forest. ABLA/VAGL often 
a l t e r n a t e s  i n  a mosaic with the  ABLA/VASC h . t .  (especia l ly  the  l a t t e r ' s  CARU phase), 
the  former apparently occupying more moist or  more shel tered microsites.  

Vegetation. --Abies lasiocarpa i s  the  apparent climax , with sera1 stands usual l y  
dominated by Pinus contor ta  o r  Pseudotsuga. Picea engelmannii (or P. engezmannii 
X gZauca) i s  a common though minor component of most stands,  and Pinus aZbicauZis is a 
ra the r  prominent minor species i n  some stands. These l a t t e r  stands were not c l a ss i f i ed  
ABLA-PIAL/VASC h . t . because Pseudotsuga was present .  

Undergrowth i s  luxuriant  f o r  eas t -s ide  Abies Zasiocarpa types.  Vacciniwn 
globulare forms a patchy layer a foot  high. Vacciniwn scopariwn i s  a lso  usual ly  well 
represented,  but o ther  shrubs occur only i n  minor amounts. Carex geyeri, CaZarnagrost.Ls 
mbescens, and Arnica eordifoZia a r e  common i n  more than hal f  of the  stands; small 
coverages of Omnorhiza chiZensis, PyroZa secunda, and ThaZCctrwn occidentaze a r e  also 
c h a r a c t e r i s t i c .  

Soi l .  --Soils i n  the  ABLA/VAGL h. t . were derived from a wide va r i e ty  of parent 
ma te r i a l s  (appendix D - 1 ) .  Surface s o i l s  were ac id ic  gravel ly  loams t o  s i l t y  c l ay  loams. 
Ground surfaces  had l i t t l e  bare mineral s o i l  o r  rock exposed; duff was moderately 
deep (average 5.3 cm) . 



Pro&cth?ity/Management. --Timber product iv i ty  i s  low t o  moderate (appendix E-4) .  
Pinus contorta should be e a s i e r  t o  regenerate than o the r  spec ies .  Sample s tands  
showed l i g h t  t o  moderate u se  by deer  and e l k  with occasional  use  by moose and bears .  
Domestic grazing use  i s  q u i t e  l imi ted ,  but watershed va lues  a r e  r e l a t i v e l y  high. Most 
of  t h e   dense^ s tands  of Valaccbniwn gZobuZare e a s t  of t h e  Continental  Divide a r e  l imi ted  
t o  t h i s  hab i t a t  type ,  so  management t o  enhance ber ry  production may be an important 
considerat ion.  However, s i l v i c u l t u r a l  p re sc r ip t ions  t o  increase  amounts of Vucc<nim 
gZobuZare and be r ry  production a r e  not known a t  t h i s  time, and it would be unwise t o  
ex t r apo la t e  from o t h e r  h a b i t a t  types or from a r e a s  where d i f f e r e n t  spec ies  of  Vaecin-im 
have been studied.  Responses of Vacciniwn gZobuZare t o  var ious  types of vege ta t ive  
manipulation need t o  be s tudied.  

Other s t u d i e s , - - I n  cen t r a l  Idaho, Robert S t ee l e  and o the r s  (1975 prel iminary 
d r a f t ,  USDA Forest  Service,  Intermountain Sta t ion)  have described a gene ra l ly  s i m i l a r  
ABLA/VAGL h.t.  t h a t  a l s o  occurs l a rge ly  beyond t h e  range l i m i t s  of XerophyZZwn. Cooper 
(1975) described t h i s  h a b i t a t  type a s  reaching i t s  maximum development i n  nor theas tern  
Idaho and northwestern Wyoming, 

Abies Zasiocarpa/Vaeciniwn scopariwn h. t . 
(ABLA/VASC; subalpine Ekr/grouse whortleberry) 

Distr ibution.--This  i s  one o f  t he  most abundant f o r e s t  h a b i t a t  types  near  and 
e a s t  o f  t he  Continental  Divide i n  Montana. I t  occurs mostly on well-drained s o i l s  on 
broad r idges ,  g e n t l e  s lopes ,  and benches between about 7,000 and 8,500 Eeet.  It is 
t y p i c a l l y  bounded a t  h igher  e leva t ions  by t h e  ABLA-PIAL/VASC h . t . ,  on d r i e r  s i t e s  by 
ABLA/CARU o r  PSME/CARU h . t .  s ,  and on more moist s i t e s  by severa l  o f  t h e  moist Rbies 
Z a s i a c q a  h. t . s .  (ABLAflASC i s  a l s o  l o c a l l y  common a t  5,000 t o  5,700 Eeet i n  t h e  
r e l a t i v e l y  dry mountains south and west of Eureka i n  northwestern Montana.) 

VegetatZmr.--Abies Zasiocarpa i s  t h e  indica ted  climax and Enus  contorta i s  the  
dominant"sera1 spec ies  throughout t h e  h a b i t a t  type .  Picea engeZrnannii i s  a major 
component i n  only t h e  THOC phase, Pseudotsuga i s  a major s e r a l  component i n  t h e  CARU 
phase,  but becomes sca rce  and often f r o s t  s tunted  a s  it reaches i t s  upper limits i n  t h e  
o t h e r  two phases. (Larix occidentatis shares  dominance with Pinus coniSorta i n  s e r a l  

- s tands  near  Eureka, based on recent  inventory da t a  provided by Tom Lawrence, Kootenai 
National Fores t , )  ' 

Undergrowth is  dominated by a low-shrub l aye r  of  t h e  Vaccin.i.wn scoparim, ox 
occas ional ly  by V .  rnyrtiZZus. Where V. myrtiZZus is  associa ted  with more moist o r  
milder  environmental condi t ions  t h a t  V. scopariwn, i nd ica to r s  o f  o the r  h a b i t a t  types  a r e  
u s u a l l y  present .  Thus, V. myrtiZZus can be used a s  an a l t e r n a t e  i n d i c a t o r  of  t h e  
ABLA/VASC h.t .  without implying ecological  equivalence of  t h e  two spec ies .  We a l s o  
favored t h i s  approach because of  t h e  d i f f i c u l t y  i n  taxonomically sepa ra t ing  t h e  two 
spec ie s .  Other spec i e s  i n  t h e  undergrowth a r e  inconspicuous, except f o r  modest 
coverages of  Arnica ZatifoZia o r  A. cordifoZia, Carex geyeri, and CaZamagros-bis rubescens. 

CaZumagmstis rubescens (CARU) phase.--This occurs i n  a warmer environment than 
o t h e r  phases of the  h a b i t a t  type.  I t  i s  found mostly between e l eva t ions  of  5,200 and 
7,100 f e e t ,  averaging almost 1,000 f e e t  lower than the  o the r  phases. Although it i s  
widespread eas t  o f  t h e  Continental  Divide, i t  i s  l e s s  ex tens ive  than t h e  VASC phase. 
This  phase is  u s u a l l y  bounded on cooler  s i t e s  by o ther  phases of  t h e  ABLA/VASC h . t . ,  
on d r i e r  sites by t h e  PSME/CARU h - t . ,  and on more moist s i t e s  by t h e  ABLA/VAGL h , t .  
Although Ab&s Zasdocarpa i s  t h e  indica ted  climax, s i t e s  a r e  o f t en  near  t h e  spec ie s '  
lower a l t i t u d i n a l  (drought) l i m i t s  and t h i s  t r e e  i s  not p a r t i c u l a r l y  vigorous,  Most 
sample s tands  a r e  dominated by s e r a l  finus contorta and Pseudotsuga. Picea i s  only  a 
minor component o f  s t ands  i n  t h i s  phase. The undergrowth i s  dominated by Vacciniwn 
scoparim, but s eve ra l  spec ies  c h a r a c t e r i s t i c  of milder environments are conspicuous 



in t h i s  phase. CaZmagrost is  mbescens  is common and e i t h e r  ArctostaphyZos uva -ws i  o r  
~ ~ p b e r $ s  repens a r e  present .  Addit ional  spec i e s  present  may inc lude  Juniperus  comunis ,  
e i r a e a  b e t u t i  foZia, and Vaccinim globutare  . 

Vaeciniwn scopariwn (VASC) phase. --Stands not  meeting t h e  c r i t e r i a  f o r  t h e  CARU 
or  THOC phases a r e  c l a s s i f i e d  here. This  is  t h e  most abundant phase of t h e  h a b i t a t  
type i n  Montana. I t  occupies co ld ,  r e l a t i v e l y  d ry  s i t e s ,  u s u a l l y  on f l a t  a r e a s  o r  
g e n t l e  s l o p e s  between 7,000 and 8,000 f e e t  e leva t ion .  I t  is common i n  southwestern 
and sou th -cen t r a l  Montana a s  well a s  i n  t h e  L i t t l e  Belt Mountains, and occas iona l ly  
i s  found west of  t h e  Continental Divide. 

P inus  c o n t o r t a  is t h e  major dominant con i f e r  on most s i t e s  and succession t o  
climax dominance by Abies Zasiocarpa i s  o f t en  very slow e i t h e r  because o f  lack  of seed 
source o r  apparent  low v igor  i n  t h i s  phase. Pseudotsuga, i f  p r e sen t ,  i s  o f t en  Erost-  
s tun ted .  P i eea  i s  usua l ly  scarce.  Undergrowth is  a s  described previous ly  f o r  t h e  
type.  

The abundance of t h i s  phase i n  c e n t r a l  and southwestern Montana and c e n t r a l  Idaho 
(Robert S t e e l e  and o the r s  1975 prel iminary d r a f t ,  USDA Fores t  Serv ice ,  Intermountain 
s t a t i o n )  seems t o  he r e l a t e d  t o  t h e  scant  summer p r e c i p i t a t i o n  i n  combination with 
well-drained upland s o i l s .  

ThaZCetmun occidentaZe (THOCI phase.--This phase occupies t h e  mois t ,  cool environ- 
ments wi th in  t h e  h a b i t a t  type. Sample s tands  ranged from 7,300 t o  8,600 f e e t  i n  eleva-  
t i o n  and were common only i n  t h e  Beaverhead and Ga l l a t i n  National  Fores t s .  This  i s  
t h e  only  phase having f i c a a  a s  a major component, sharing dominance about equal ly  with 
Abies Zasiocarpa and Pinus contor ta .  Stands i n  t h i s  phase have TkZie t rwn occ iden ta t e  
common o r  VaZeriana s i t e h e n s i s  o r  V<oZa orbicuZata p re sen t ;  a l s o  t hey  do not  meet t h e  
c r i t e r i a  f o r  t h e  CARV phase. In add i t i on ,  Omnorhiza chiZensCs and PyroZa secunda, no t  
found i n  t h e  d r i e r  VASC phase, a r e  u s u a l l y  present  here.  

SoiZ/CEzhate.--Soils i n  t h e  ABLA/VASC h . t .  were derived from a wide v a r i e t y  of  
parent  m a t e r i a l s  with some d i f f e r ences  by phase a s  shown i n  appendix D - 1 .  Surface 
s o i l s  i n  t h e  VASC phase were g rave l ly  sandy loarns t o  s i l t s ;  those  i n  t h e  CARU and 
THOC phases had l e s s  gravel  and were f i n e r  i n  t ex tu re .  S o i l s  i n  a l l  phases were 
a c i d i c  t o  very  a c i d i c .  Ground su r f aces  had small amounts of rock and very  l i t t l e  
bare mineral  s o i l  exposed. Duff was moderate i n  t h e  VASC phase (average 3 .5  cm) t o  
moderately deep i n  t h e  THOC phase (average 5.6 cm). 

Weather d a t a  from Kings M i l l  (appendix 0-2) r e f l e c t  t h e  c l imate  of a r e l a t i v e l y  
moist and co ld  s i t e  i n  t h i s  h a b i t a t  type .  

F i r e  history.--The preponderance of mature, even-aged s t ands  of P<nus c o n t o r t a  
i n  t h i s  h a b i t a t  type i s  genera l ly  a t t r i b u t a b l e  t o  i n t ense  w i l d f i r e s ,  which o f t e n  fo l low 
severe  outbreaks  of  mountain p ine  b e e t l e  (Dendroctonus ponderosae Hopk.). This  f i r e  
h i s t o r y  may a l s o  have cont r ibuted  t o  lack  of seed source of climax spec i e s .  However, 
f i r e  s c a r s  on old-growth (150 t o  250 years )  Pinus con to r t a  t r e e s  i n  s eve ra l  sample 
s tands  i n d i c a t e  t h a t  one t o  t h r e e  nonca tas t rophic  ground f i r e s  occurred a f t e r  i n i t i a l  
s tand es tab l i shment .  No doubt t h i s  s t r o n g l y  influenced c u r r e n t  s tand s t r u c t u r e .  

Productivity/Management.--Timber produc t iv i t y  i s  low t o  moderate (appendix E ) ,  
with h ighes t  p r o d u c t i v i t i e s  i n  t h e  CARU and PHOC phases. Extensive a r e a s  o f  g e n t l e  
t e r r a i n  a r e  s u i t a b l e  f o r  timber management. Exis t ing  s t ands  of Pinus con to r t a  could 
be managed f o r  small sawtimber, pulpwood, pos t s ,  and poles .  This  spec i e s  should do 
bes t  under even-aged management systems. Psado t suga  i s  gene ra l ly  a v a i l a b l e  f o r  t imber 
product ion i n  t h e  CARU phase; but  regenera t ion  may r e q u i r e  s c a r i f i c a t i o n  because of 
g r a s s  sod. In t h e  THOC phase, P icea  i s  a l s o  ava i l ab l e ;  s tands  wi th  o v e r s t o r i e s  of  



Pinus contorta and vigorous unders tor ies  dominated by Pbea o f f e r  oppor tun i t i e s  f o r  
p a r t i a l  c u t t i n g .  According t o  Roe and Amman (19701, t h e  r i s k  of PZnus contorta l o s s  
t o  mountain p ine  b e e t l e  epidemics is l e s s  i n  t h i s  h a b i t a t  type than  i n  lower e leva t ion  
h a b i t a t  types ,  and smal le r  t r e e s  a r e  l e s s  suscep t ib l e  than  l a rge  ones. 

Forage p o t e n t i a l  f o r  b ig  game or domestic s tock  i s  extremely low i n  f o r e s t  s tands.  
Clearcuts  may produce 800 t o  1,000 pounds of forage  pe r  a c r e  pe r  year ,  bu t  p a l a t a b i l i t y  
r a t i n g s  a r e  on ly  f a i r  f o r  t h e  na t ive  ear ly-success iona l  p l a n t s  (Bas i le  and Jensen 
1971). 

Water y i e l d  i s  r e l a t i v e l y  high, and management c o n s t r a i n t s  may be needed t o  
p r o t e c t  water r e sou rces .  

Other studies.  --Rb2es Zasiwarpa and Picea engcZmannii/Vaccinium scopariwn 
h a b i t a t  types have been described elsewhere i n  t h e  Rockies by R. and J.  Daubenmire 
(1968), McLean (19701, P f i s t e r  (1972a), Reed (1969, 1976) ; Wirsing (1973), Hoffman and 
Alexander (1976), and Cooper (1975). The abundance o f  Picea and t h e  presence of moist 
i n d i c a t o r  fo rbs  suggest  t h a t  most of  t h e i r  s tands  a r e  s i m i l a r  t o  our  THOC phase. How- 
ever ,  t h e  CARU phase has a l s o  been described i n  south-cent ra l  B r i t i s h  Columbia (McLean 
1970), c e n t r a l  Idaho (Robert S t ee l e  and o the r s  1975 pre l iminary  d r a f t ,  USDA Forest  
Se rv i ce ,  Intermountain S t a t i o n ) ,  and northwestern Wyoming (Cooper 1975). In add i t i on ,  
Robert S t e e l e  and o t h e r s  (1975) reported t h e  VASC phase from c e n t r a l  Idaho. 

Abfes Zasdocarpa/AZnus sinuata h . t .  
(ABLA/ALSI; subalpine f i r / S i t k a  a l d e r )  

Distribution.--ABZA/ALSI i s  a r e l a t i v e l y  cool and moist upland h a b i t a t  type within 
t h e  lower subalp ine  f o r e s t .  Most s tands  a r e  loca ted  on nor th- fac ing  s lopes  between 
6,500 and 7,500 f e e t  e l e v a t i o n ,  except i n  northwestern Montana, where t hey  occur a t  
5,000 t o  5,800 f e e t .  The type  i s  r a t h e r  widely d i s t r i b u t e d  i n  t h e  h igher  mountains of 
t h e  S t a t e ;  however, s t ands  a r e  usua l ly  s c a t t e r e d  and not  ex tens ive .  

In wes t -cent ra l  Montana ABLA/ALSI sometimes forms a t r a n s i t i o n a l  zone between t h e  
ABI/A/MEFB h. t . and t h e  ABLA/XETE h. t . , VASC phase. Eastward ABLA/ALSI might be con- 
s ide red  t o  be an ex tens ion  of  s i t e s  s i m i l a r  t o  JB,M/MEPB. but  beyond - t b  geographic 
l i m i t s  o f  Manziesia. 

ABLA/ALSI i s  o f t e n  bordered below--on warmer, but s i m i l a r l y  moist s i t e s - -by  
ABLA/LIBO s tands  i n  which Alnus sinuafia is  well represented ,  East of t h e  Continental  
Divide t h e  ad jacent  d r i e r  h a b i t a t  types a r e  ABLA/VASC o r  ABLA/VAGL. 

Stands a r e  dominated t o  varying degrees by Pinus contorta, Picea engehannii ,  
Abies Zasiocarpa, and occas iona l ly  by Pseudotsuga. ~ a r i x  occidenta2.i.s i s  o f t e n  a  major 
component west of  t h e  Continental  Divide. Undergrowth is  a r e l a t i v e l y  dense o r  a  
patchy l a y e r  o f  AZnus, sometimes w i t h  Vacc&nim gZobuZare, Y. scopariwn, o r  Xerophy ZZwn 
a l s o  well  represented .  Sca t t e r ed  PyroZa secwzda, A r n i c a  ZatifoZia, and s i m i l a r  forbs  
a r e  a l s o  t y p i c a l .  

Since a l l  s t a n d s  observed were 200 years  o ld  o r  l e s s ,  r e t e n t i o n  of AZnus a t  t h e  
t h e o r e t i c a l  climax i s  unce r t a in .  Nevertheless ,  t h e  vegeta t ion  and environment a r e  
d i s t i n c t i v e  enough t o  warrant des igna t ion  a s  a  h a b i t a t  type .  

Soil.--Our s t ands  were on a  v a r i e t y  of noncalcareous parent  m a t e r i a l s  (appendix 
1 Surface s o i l s  were loams t o  s i l t s  wi th  very a c i d i c  to a c i d i c  r e a c t i o n s .  Gravel 
content  averaged 18 percent .  Ground su r f aces  g e n e r a l l y  had no bare  s o i l  o r  rock ex- 
posed; du f f  depth  averaged 6.0 cm. 



Productivity/Management. --Timber productivity i s  moderate (appendix E) ; Pinus 
conkorb and Picea a r e  prominent s e r a l  components. Big-game use appears t o  be l i g h t ,  

s tands  may be important f o r  cover. Water y ie ld  should be r e l a t i v e l y  high. 
The presence of AZnus s$nuata suggests t h a t  water t a b l e s  may be high during pa r t  of 
the year; t h i s  would create  problems fo r  ce r t a in  management a c t i v i t i e s .  Conifers 
should r e e s t a b l i s h  read i ly  following major overstory removal o r  wi ldf i re ;  however, 
t r e e  growth may sometimes be retarded i n i t i a l l y  by the  development of an AZnus- 
dominated brushf ie ld .  

Other studies.--Although AZnus s inuata  a lso  forms a dominant undergrowth i n  seep 
areas  and under s e r a l  conditions i n  many moist hab i t a t  types (R. and J. Daubenmire 
19683, these  s i t u a t i o n s  a re  not included i n  our de f in i t ion  of t h e  ABLA/ALSI h . t .  
Robert S tee le  and others  (1975 preliminary d r a f t ,  USDA Forest Service, Intermountain 
s t a t i o n )  mentioned finding a s imi la r  ABLA/ALSI habi ta t  type i n  eas t -centra l  Idaho. 

Abies Zas~ocarpa/CaZmagrostis rubescens h . t .  
(ABLA/CARU; subalpine f i r /p inegrass)  

Distribution.--ABLA/CARU was found only eas t  of the  Continental Divide in  Montana, 
where it occurs on moderate slopes and a l l  aspects near the  warm, dry l i m i t s  of t h e  
Abies Zasiocarpa s e r i e s .  I t  i s  most extensive on the  Gal la t in  National Forest and i n  
the  Centennial Mountains between 6,500 and 7,700 f e e t .  I t  i s  a l s o  common i n  the Front 
Range west of Great F a l l s  on limestone subst ra tes  between 5,800 and 6,300 f e e t .  

Vegetation.--ABLA/CARU i s  apparently an extension of  t h e  P%E/CARU h . t .  on slopes 
moist and coo 1 enough for  Abies Zasiocarpa. Pseudotsuga and Pinus con to~ ta  dominate 
most stands,  with Abies and Picea being minor stand components. Wildfire evidently 
sweeps through most stands often enough t o  s e t  back invasion of Ab$es and Ecea without 
destroying l a rge  Pseudotsugas, which may a t t a i n  diameters of 3 f e e t  and heights of 90 
f e e t  . 

Undergrowth i s  dominated by CaZmnagrostis rubescens and resembles tha t  of the 
PSE/CARU h . t ,  except i n  having g rea te r  coverages of f o r b s  l i k e  T h a Z i c t m  occidentale, 
OsmorhZza chizensis,  and PyroZa secunda. The mat of CaZwnagrostis rubescans 
and Carex geyer i  i s -ezpec ia l ly  luxuriant  i n  young o r  open stands. However, near tht; 
upper l i m i t s  of the  ABLA/CARU h . t .  these rhizomatous graminoids have l e s s  vigor and give 
way t o  undergrowth dominated by forbs of the  ABLA/ARCO h. t . or  t o  Vaccinium scoparium 
or  V. globuZare. In some areas  (e.g.,  t he  Centennial Mountains) there  seems t o  be a 
broad t r a n s i t i o n  between ABLA/CARU a t  i t s  upper l i m i t s ,  and ABLA/ARCO. 

Soil.--Our stands were pr imar i ly  on sedimentary parent  mater ia ls  (appendix D-1). 
Surface s o i l s  were ac id ic  sandy loams t o  silts with average gravel content of 21 per- 
cent .  Ground surfaces  had l i t t l e  or  no bare s o i l  o r  rock exposed. Duff averaged 
4 . 3  cm deep. 

Productivity/Managernent.--Timber productivity ranges from low t o  high (appendix 
E-4) .  Pseudotsuga and f inus  contor ta  a r e  major components of s e r a l  stands. Some mech- 
anical  s c a r i f i c a t i o n  may be necessary t o  obtain conifer  regeneration following harvest 
cu t t ings .  However, many stands have advance regeneration of Picea, AEes, and even 
Pseudotsuga t h a t  could be managed following careful  removal of t h e  overstory. Light 
t o  moderate deer and e lk  use is evident i n  most stands.  C a t t l e  a l so  make l i g h t  use of 
stands on gen t l e  topography. The po ten t i a l  f o r  domestic forage production may be fa i5 ly  
good i n  e a r l y  successional s tages  of t h i s  type--better than i n  o ther  habi ta t  types i n  
the  Abies Zasiocarpa se r i e s .  However, we do not know of any s tud ies  on forage production 
or  grazing po ten t i a l  i n  t h i s  hab i t a t  type. 

Other studies.--A s imi lar  ABLA/CARU h a t .  has been described by Robert S tee le  and 
others  (1975 preliminary d r a f t ,  USDA Forest  Service, Intermountain Stat ion) as being 



abundant i n  c e n t r a l  Idaho. However, i n  western Wyoming, Cooper (1975) sampled only  two 
s tands  (numbers 227 and 229) t h a t  seem comparable t o  t h i s  h a b i t a t  t n e .  Ogi lv ie  (1962) 
descr ibed  a Picea-Abies/CaZarnagrostis h . t .  i n  Alber ta ,  but  t h e  l imi t ed  s tand d a t a  show 
it t o  be comparable t o  our  ABLA/VACA h . t .  

Abies Zasiocarpa/CZematis pseudoazpina h . t .  
(ABLA/CLPS; subalp ine  f i r / v i r g  i n  ' s bower) 

Distribution.--ABLA/CLPS r e p r e s e n t s  t h e  lower ( w a n ,  dry)  l i m i t s  of t h e  Abies 
lasiocarpa s e r i e s  on ca lcareous  s u b s t r a t e s  e a s t  o f  t h e  Cont inenta l  Divide i n  Montana 
( f i g  38) .  I t  i s  an edaphica l ly  con t ro l l ed  f o r e s t  environment i n  t h a t  a11 15 sample 
s t ands  (and a l l  o t h e r  s t ands  observed) were on l imestone o r  on o t h e r  s u b s t r a t e s  con- 
t a i n i n g  l a y e r s  o f  l ime-r ich ma te r i a l .  The type  i s  l o c a l l y  abundant i n  many of t h e  high 
mountains e a s t  of t h e  Divide where l ime-r ich  rocks  a r e  preva len t  (e .g . ,  L i t t l e  Belt 
Mountains a t  7,000 t o  7,500 f e e t ,  Big Snowies a t  6,000 t o  6,800 f e e t ,  and Pryor Mount- 
a i n s  near  8,000 f e e t ) .  I t  was found on a l l  exposures, but  was most common on s t e e p  
south-  o r  west-facing s lopes .  

Adjacent coo le r  o r  more moist  s i t e s  on ca lcareous  s u b s t r a t e s  o f t en  support t h e  
ABLA/ARCO h . t . ;  warmer s i t e s  o f t e n  support  h a b i t a t  types  i n  t h e  Pseudotsuga o r  Pinus 
f l e x i t i s  s e r i e s , o r  grass land .  On adjacent  s i t e s  having noncalcareous rock s u b s t r a t e s ,  
t h e  h a b i t a t  type i s  l i k e l y  t o  be ABLA/VASC, ABLADAGL, o r  ABLA/CARU, with s e ra1  s tands  
dominated by Pinus contorta. 

Figure 38. --Abies las iocarpa /Clemat i s  pseudoalpina h. t. on a gentle south-facing slope 
(7,500 f ee t  e lev.)  on limestone substrate near Red Lodge i n  south-central Montana. 
Sera2 Pseudotsuga and Pinus f l e x i l  i s  dcminate the overstory whiZe Abies l a s ioca rpa  
and Picea are dominant i n  the regeneration Zayer. Arnica c o r d i f o l i a  and Clematis 
pseudoalpina are the dominant undergrowth species i n  view here. 



vegetation,--Although Abies Zasiocarpa is present  a t  more than 10 t r e e s  per acre ,  
Bnd f o r  purposes of t h i s  c l a s s i f i c a t i o n  is  the  "indicated climax," it of ten  is  not a 
vigorous competitor, probably because of droughty s i t e  condit ions.  Montana limestones 
&en weather i n t o  s o i l s  t h a t  a r e  excessively well drained o r  otherwise make water l e s s  

t o  conifers  than subst ra tes  derived from noncalcareous rocks. An example of 
t h i s  i s  Herbert Holdorfls ( so i l  s c i e n t i s t ,  Lewis and Clark National Forest ,  Great Fa l l s ,  
Montana) observation t h a t  finus contorta occupies c e r t a i n  limestone formations i n  t h e  
L i t t l e  Bel ts  only where average annual p rec ip i t a t ion  i s  a t  l e a s t  30 inches. By contras t  
pinus eontorta grows i n  the same area on ac id ic  rock subs t ra tes  (granite,  quar tz i t e ,  
etc.) where annual p rec ip i t a t ion  averages a s  l i t t l e  a s  16 inches. 

Stands a r e  usual ly  dominated by Pseudotsuga and o f t en  b y  apparently drought- 
r e s i s t a n t  Picea engehmni i  X gZauca hybrids, Pinus contorta occurs sporadical ly  and 
then only a s  a minor stand component. Pinus fZa iZ t s  i s  a r a t h e r  long-lived sera1 
member of most ABLA/CLPS stands; it is  diagnostic,  s ince  it i s  seldom found i n  o ther  
Abies ZasCoearpa h . t  .s. Sometimes Enus aZbioauZis i s  a l so  present ,  but it is  common i n  
much of the  Abies Zasiocarpa s e r i e s  (appendix B ) .  (Different ia t ion of Pinus fZaiZis  
and P. aZbicauZis i s  discussed under Taxonomic Considerations i n  the  Introduction. 

CZematis pseudoaZpina and C. i4.enuiZoba (which intergrade) a r e  usual 1 y present  and 
a re  apparently confined t o  calcareous subst ra tes .  Like Pinus f t ex i t i s ,  they reach 
t h e i r  upper elevational  l imi t s  barely within the  Abies Zasiocarpa se r i e s ,  and a r e  
associated with t h e  Pseudotsuga s e r i e s  below. Spiraea betul i fot ia,  Juniperus c m n i s  
and Berbsris repens a r e  the only frequently found shrubs. Arnica cordifoZia and GaZiwn 
boreale were present  i n  a l l  sample stands, and were accompanied by such d r y - s i t e  forbs  
as Aster conspicuus, AstragaZus miser, Fragaria virginiana, Frasera speaiosa, 
V c z Z e r h  dioica,  and Zigadenus e Zegans. 

SoiZ.--All of our stands i n  the  ABLA/CLPS h . t .  were on calcareous parent  mater ia ls  
(appendix D-1). Surface s o i l s  were s i l t s  t o  s i l t y  c l ay  loams, ranging from s l i g h t l y  
ac idic  t o  s l i g h t l y  basic.  Gravel content was var iable .  Ground surfaces had l i t t l e  
exposed rock or  bare s o i l ;  duff depth averaged 4 . 2  cm. 

Productivity/Management.--Forage values fo r  both big game and domestic l ivestock 
appear t o  be low, although stands a r e  of ten  used a s  bedding a reas  by deer and e lk .  
Domestic stock a l s o  bed and graze kn t h i s  hab i t a t  type occasionally.  

Timber product iv i ty  i s  low (appendix E-4) .  S i t e  indexes f o r  a l l  species and 
maximum stand heights a r e  consis tent ly  low (appendix E - 1  and E-2). The steep,  exposed 
slopes with shallow, f ine-textured s o i l s  warrant specia l  precautions t o  prevent erosion.  

Other studies.--This hab i t a t  type has not been described elsewhere. 

Ab<es Zasiocarcpa/AmCca cordifotia h. t . 
(ABLA/ARCO; subalpine f i r  /heart  leaf arnica)  

Distribution.--ABLA/ARCQ is  a r e l a t i v e l y  cool, moist hab i t a t  type found i n  semi- 
a r i d  mountains e a s t  of the  Continental Divide, often on limestone subst ra tes  (Fig .  39).  
It i s  associated with benchlike uplands and north-facing slopes,  and i s  found exten- 
s ive ly  i n  t h e  southern portion of t h e  Beaverhead National Forest ( a t  7,600 t o  8,400 
f e e t )  a s  well a s  i n  the  L i t t l e  Belt Mountains ( a t  6,900 t o  7,600 f e e t ) ,  where it i s  
usual ly  on limestone. ABLA/ARCO is  seldom found elsewhere. 

Warmer s i t e s  of ten support ABLA/CARU, ABLA/CLP~ (on limestone), o r  Festuca 
idahoensis-dominated mountain parks. When t h i s  type occurs on limestone, t h e  adjacent,  
topographical 1 y s imi la r  but noncalcareous s i t e s  usual1 y support t h e  ABLA/VASC h. t . 



Figure  39.--Abies lasiocarpa/Arnica c o r d i f o l i a  h. t. on a g e n t l e  north-facing s lope  
(7,650 f e e t  e lev .  ) i n  t h e  Centennial  Mountains of southues te rn  Montana. Pdeudo- 
t suga ,  Pinus c o n t o r t a ,  and Picea dominate t h e  ove r s to ry  of t h i s  150- t o  200-year- 
o l d  stand; r egene ra t ion  is mostly Abies l a s ioca rpa .  Arnica, Thalictrum, and 
shrubby s k i r t s  of Abies l a s ioca rpa  fonn tk undergrowth. 

Vegetation.--Although Abies Zasiocarpa i s  t h e  apparent  climax dominant, a l l  but 
t h e  o l d e s t  s t ands  a r e  dominated by Pseudotsuga o r  Pinus con to r t a .  Pinus c o n t o r t a  i s  
s ca rce  i n  t h i s  h a b i t a t  type  i n  t h e  L i t t l e  Be l t s ,  where t h e  s tands  a r e  most ly on lime- 
s tone .  Conversely, P icea  is  a prominent s e r a1  component of  most s tands  on l imestone,  
but i s  l e s s  common elsewhere. 

The f o r e s t  canopy i s  dense and undergrowth is correspondingly r a t h e r  spa r se ,  con- 
s i s t i n g  most ly of  Arnica co rd i fo l i a ,  T h a l i c t m  occ identa le ,  Osnorhiza c h i l e n s i s ,  
Fyrola secunda, and small amounts of  severa l  o t h e r  f o r b  spec i e s .  Vacciniwn scopariwn 
and V. g lobu la re  do poor ly  on ca lcareous  s u b s t r a t e s  such a s  those  cha rac t e r i z ing  t h e  
ABLA/ARCO h . t .  i n  t h e  L i t t l e  Bel t s ;  but t h i s  does not  expla in  t h e i r  absence i n  t h e  
ABLA/ARCO h. t . i n  t h e  Beaverhead National Forest  on noncalcareous parent  m a t e r i a l s .  

S o i l . - - S o i l s  i n  t h e  ABLA/ARCO h . t .  were derived from a broad v a r i e t y  of  parent  
m a t e r i a l s  (appendix D-1). Surface s o i l s  were a c i d i c ,  most ly nongravel ly loams t o  s i l t y  
c l a y  loams. Ground su r f aces  had i i t t l e  bare  s o i l  and rock exposed; du f f  
depth averaged 3 . 9  cm. 

Productivity/Management.--Timber produc t iv i t y  i s  moderate (appendix E - 4 ) .  Old- 
growth ind iv idua l s  of  Pseudotsuga may a t t a i n  maximum diameters  of 3 f e e t  and he igh t s  
of  90 t o  95 f e e t .  Sod-forming g r a s s e s  a r e  u s u a l l y  s ca rce  and t r e e  regenera t ion  a f t e r  
logging i s  no t  r e t a rded  by a f l u s h  of  undergrowth vegeta t ion  i n  most ca se s .  Watershed 
va lues  a r e  r e l a t i v e l y  high.  Fores t  s tands  received l i g h t  u s e  by dee r ,  e l k ,  and c a t t l e ,  
but  forage  product ion f o r  b ig  game and domestic l i ve s tock  is  ve ry  low. 
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Other studies.--ABLA/ARCO h . t .  has  a l s o  been descr ibed  by Hoffman and Alexander 
(1976) i n  Wyoming and by Robert S t e e l e  and o t h e r s  (1975 pre l iminary  d r a f t ,  USDA Forest  
Service, Intermountain S t a t i o n )  i n  e a s t - c e n t r a l  Idaho. Several  s t ands  appa ren t ly  
s imi la r  t o  t h i s  h a b i t a t  type  were sampled by Cooper (1975) i n  northwestern Wyoming ( i n  
his Abies lasiocarpa/Thalictrwn h . t  . , Arnica cordifolia phase) .  

Abies Zasiocarpa/Carex geyeri h. t .  
(ABLA/CAGE; suba lp ine  f i r / e l k  sedge) 

Distribution.--ABLA/CAC;E i s  a minor h a b i t a t  type  i n  Montana t h a t  encompasses some 
of t h e  d r i e s t  s i t e s  i n  t h e  Abies lasiocarpa s e r i e s .  I t  is appa ren t ly  t r a n s i t i o n a l  t o  
PSMF/CAGE on s t i l l  d r i e r  s i t e s  and t o  ABLA/CARU on s l i g h t l y  more moist s i t e s .  Sample 
stands were on sou the r ly  a s p e c t s  between 6,600 and 7,700 f e e t  e l eva t i on  i n  t h e  G a l l a t i n  
National Fores t  ( f i g .  40) and from 6,700 t o  7,100 f e e t  i n  t h e  L i t t l e  Bel t  and Big Bel t  
Mountains of  c e n t r a l  Montana. 

Vegetation. --Abies lasiocarpa i s  t h e  i nd i ca t ed  c 1 imax . Pseudotsuga i s  t h e  major,  
p e r s i s t e n t  s e r a l  dominant i n  t h e  P B E  phase, while  Pinus contorta i s  u s u a l l y  t h e  domi- 
nant s e r a l  t r e e  i n  t h e  CAGE phase. Picea i s  absent  o r  a t  most widely s c a t t e r e d  
throughout t h e  h a b i t a t  type .  

Undergrowth i s  dominated by Carex geceri; Calamagrostis mbescens i s  poor ly  r e -  
presented. Other c h a r a c t e r i s t i c s  o f  t h e  undergrowth va ry  by phase of  t h e  h a b i t a t  type .  

Figure 40. --Abies lasiocarpa/Carex g e y e r i  h. t. (Pseudotsuga phase) on a moderate north- 
eastern exposure (7,250 feet e lev. ) south of B i g  Timber i n  south-central Montana. 
Pseudotsuga dominates the overstory, but Abies l a s ioca rpa  makes up most of the 
regeneration. Carex g e y e r i  and Thalictrum dominate the luxuriant undergrowth. 



Carex  geyeri (CAGE) phase.--This phase represents  t h e  coldes t  condit ions within t h e  
hab i t a t  type. Only th ree  stands were sampled, two of them occupying limestone sub- 
s t r a t e s  atop broad r idges  near 7,000 f e e t  i n  t h e  Castle and L i t t l e  Belt Mountains. The 
o ther  stand was found a t  8,500 fee t  on noncalcareous rock i n  t h e  Madison Range. Abies 
Zasiocarpa and Pinus condorta were the  only major t r e e  components. Undergrowth was an 
almost pure Carex geyeri with low coverages of scat tered forbs.  ABLA/VASC was found on . 
adjacent,  more moist s i t e s ,  and the PSME: phase o r  the  ABLA/CAUU h , t .  on warmer (lower- 
elevation) slopes. 

Pseudotsuga menziesii (PSMEI phase. --This i s  the  warmer (lower elevation) phase " 
of the  type and it appears t o  be more common than the  CAGE phase. T t  i s  t r a n s i t i o n a l  
t o  the  ABLA/CARU h . t .  on more moist s i t e s ,  Stands a r e  dominated by Pseudoesugd a s  in  
ABLA/CMU but Pinus conto-nta and Picea a r e  largely  absent,  r e f l e c t i n g  the  d r i e r  condi- 
t ions .  As i n  ABLA/CARU, the  undergrowth i s  r i c h  i n  forb5 such a s  ThaZic-brmm occ%entaZe, 
Osmorhiza chilensis,  Smilacina racemosa, and Arnica cordifaZia o r  A. ZatifoZia; however, 
CaZwnagrosSis rub~scens i s  poorly represented. 

soil.--Our stands were on a va r i e ty  of parent mater ia ls  (appendix D-1). Surface 
s o i l s  were primarily nongravelly loams t o  s i l t s  with react ions  ranging from very acidic 
t o  s l i g h t l y  basic (on limestone). Ground surfaces had l i t t l e  rock o r  bare s o i l  exposed; 
duff depth averaged g rea te r  than 5 cm. 

Productivity/Managemen5. --Timber product iv i ty  i s  low t o  moderate (appendix E-4) . 
Choice of species i s  l imited and var ies  by phase (appendix B ) ;  regeneration may be 
d i f f i c u l t  t o  obtain because of the  cold, dry  conditions and perhaps t h e  competition from 
Carex geyeri and associated species. Moderate summer use by deer and e lk  was evident 
i n  sample stands. C a t t l e  use appeared t o  be l imited t o  bedding i n  stands adjacent t o  
meadows. Maintaining vegetat ive cover t o  prevent erosion may be espec ia l ly  important 
on these  s i t e s .  

Other sfzdies. --I t  appears tha t  four of  Cooper's (1975) stands i n  h i s  Abies 
Zasio,carpa/ThZictrn h . t . ,  ThzaZicbrum phase (from northwestern Wyoming) a r e  comparable 
t o  our PSME phase. Some of Robert Steele  and others  (1975 preliminary d r a f t ,  USDA 
Forest Service, Intermountain Station) ABL;A/CAGE h . t .  stands (from cen t ra l  Idaho) a re  
a l s o  s imi lar  t o  t h i s  phase. Robert Steele  and others  (1975) have described a ABM/CAGE 
h . t . ,  CAGE phase s imi la r  t o  ours i n  centra l  Idaho. Also, our CAGE phase is  s imi lar  in 
most respects  t o  Cooper's (1975) ABLA/CAGE i n  the  northwestern Wyoming v i c i n i t y .  
Wirsing (1973) a l s o  described Abies Zasioca~a/Carax geyeri h .  t .  i n  soutbern Wyoming. " 

UPPER SUBALPINE HABITAT TYPES 1 
Abies lasiocarpa/Ribes mondigenm h . t . I 

(ABLA/RlMU; subalpine f ir lmountain gooseberry) +I 1 
Distribution. --ABLA/RmO i s  a minor hab i t a t  type found i n  upper subalpine areas  

near the  southern boundary of Montana. The s i x  stands sampled were found a t  8,300 
t o  8,500 f e e t  i n  t h e  Pryor Mountains, a t  8,300 t o  9,000 f e e t  i n  t h e  Centennial 
Mountains, and a t  8,900 f e e t  i n  the  southern Gravelly Range. A l l  s tands were on 
p la teau- l ikes i t e s  or  cool exposures above the  l i m i t s  of Pseudotsuga and apparently 
unfavorable f o r  Pirtus contorh (which was absent) .  

Vegekatwn. --Stands i n  the  Pryor Mountains a r e  jo in t  1 y dominated by Abies 
Zasiocurpa and apparent Picea engehrmnii X gtauca hybrids. ABLA/RBfO groves a l t e r n a t e  
with Festuca idahens is  grasslands which occupy more exposed s i t e s  where l e s s  STOW 

accumulat~s .  Stands i n  the  Centennial and Gravelly Ranges were dominated by A h a s  and 
Pinus aZbzcauZzs, with l e s s e r  amounts of  Hcea engehannii. They were bordered by the 
ABLA/ARCO h. t , a t  lower elevations and by Festuca ihhoansis-dominat  ed grasslands on 
d r i e r  exposures. Undergrowth was sparse i n  all stands,  consis t ing of small, sca t -  
t e red  clumps of Ribes rnontigenwn and a few forbs  such a s  Arnica SPP. 
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Soil .  --Soi ls  were der ived  from a v a r i e t y  o f  pa r en t  m a t e r i a l s  (appendix D-1) . 
Surface  s o i l s  were ve ry  a c i d i c  nongrave l ly  s i l t s .  Ground su r f ace s  had l i t t l e  rock o r  
bare  s o i l  exposed, and had deep duf f  (average 7 .5  cm). 

Productivity/Managaent.--Timber p r o d u c t i v i t y  i s  appa ren t ly  low, based on l im i t ed  
d a t a  (appendix E-4). Forage product ion i s  ve ry  low, but dee r ,  e l k ,  and domestic l i v e -  
s tock  e v i d e n t l y  u se  s i t e s  ad j acen t  t o  mountain parks  f o r  r e s t i n g  and bedding. 

Other studies.--Robert S t e e l e  and o t h e r s  (1975 pre l iminary  d r a f t ,  USDA Fores t  
Se rv i ce ,  Intermountain S t a t i o n )  descr ibed  t h i s  h a b i t a t  type  i n  c e n t r a l  and southern 
Idaho, where it is dominated by Pinus albicaulis and Abies lasiocarpa. P f i s t e r  (1972a) 
descr ibed  a s i m i l a r  h a b i t a t  type  i n  Utah beyond t h e  range limits of Pinus aZbicauZis 
t h a t  i s  dominated by Picea engehannii and Abies lasiocarpa. 

Abies Zasiocarpa-Pinus aZbicaulis/Vacciniwn scopariwn h . t .  
(ABLA-PIAL/VASC; suba lp ine  fir -whitebark pine/grouse whort l ebe r ry )  

Distribution.--This ve ry  ex t ens ive  h a b i t a t  type  c o n s t i t u t e s  most of t h e  h ighes t  
e l eva t i on  f o r e s t  b e l t  i n  Montana e a s t  of t h e  Cont inenta l  Divide i n  a l l  but t h e  d r i e s t  
mountain ranges .  I t  can g e n e r a l l y  be considered t o  be t h e  e a s t - s i d e  replacement f o r  
t h e  ABLA/LUHI h . t .  I t  is  found on a l l  exposures a t  e l e v a t i o n s  ranging from about 
7,200 t o  8,100 f e e t  i n  c e n t r a l  Montana, 8,000 t o  8,800 f e e t  i n  southwestern Montana, 
and 8,100 t o  9,000 f e e t  i n  sou th -cen t r a l  Montana ( f i g .  41) .  

Figure 41.--Abies las iocarpa-Pinus  albicaul is /Vaccinium scoparium h.t. on a northeast 
exposure (8,400 feet eZev. ) near Red Lodge i n  south-central Montana. Pinus 
a l b i c a u l i s  (up t o  500 years of age) and Picea engelmannii dominate the overstory. 
Abies l a s i o c a r p a  regeneration i s  extensive, but t h i s  species does not grow as t u Z Z  
as Pinus or Picea.  Undergrowth i s  aZmost ent irely  Vaccinium scoparium. 
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ABLA-PIAL/VASC i s  usual  1 y bordered below by ABLA/VASC, but sometimes by ABLA/XETE 
o r  ABLA/VAGL. Drier  s i t e s  may support subalpine grass lands  o r  t h e  PIAL h. t .  S .  

Wetter s i t e s  support meadows o r  t h e  ABLA/CACA h . t .  I t  i s  bounded above by t h e  PIAL- 
ABLA h . t . s .  

Vegetaeion. --Abies Zasiocarpa is  the  indicated climax dominant, but  s tands  a r e  a1 so 
charac ter ized  by Pinus a l b i c a u l i s ,  which i s  a long-l ived,  s e ra1  dominant approaching a 
"pe r s i s t en t "  s t a t u s  on d is turbed  d ry  s i t e s ,  Picea e n g e h a n n i i  i s  o f t en  a dominant, 
long-l ived member o f  s tands  on moist s i t e s .  Pinus con to r t a  i s  a  major s c r a l  spec ies  
a t  lower e leva t ions .  

Undergrowth i n  most s tands  i s  dominated by Va~ciniurn scopar-iurn, although on d r i e r  
s i t e s  o r  limestone s u b s t r a t e s  it sometimes gives way t o  Car= gayeri. XerophyZZum 
is  o f t e n  a codominant i n  moist  s tands  near the  Continental  Divide, In some a r e a s  
Hieracium g r a c i l e  i s  l a r g e l y  r e s t r i c t e d  t o  t h i s  and higher h a b i t a t  types.  In such 
a r e a s  it may be usefu l  a s  an ind ica to r  p l an t ,  but it does extend t o  somewhat lower 
e l eva t ions  a s  an invader on roads ides ,  skid t r a i l s ,  e t c .  Arnica Zat<foZia i s  t h e  only 
o t h e r  r e l a t i v e l y  cons i s t en t  component o f  t h e  undergrowth. PhyZZodoce and Ledum of t en  
occur on moist s i t e s .  Like o the r  upper subalpine types,  ABLA-PIAL/VASC i s  characterized 
by a s c a r c i t y  of t h e  spec ies  t h a t  a r e  so widely d i s t r i b u t e d  i n  t h e  f o r e s t s  below--e.g., 
Spi raea  betuZifoZia, ArctosfiaphyZos uva-ursi, CaZmagrosi5-i~ rubescens, Berberis  repens, 
and Pseudodsuga rnen2ies-i-i. 

SoiZ/CZimate. --Soils i n  t h e  ABLA-PIAL/VASC h. t . were derived from a wide v a r i e t y  
of  parent  ma te r i a l s  (appendix D-1). Surface s o i l s  were mainly g rave l ly  l o w s  t o  s i l t s  
with a c i d i c  t o  very  a c i d i c  r eac t ions .  Ground surfaces had moderate amounts of bare  
s o i l  and rock exposed; duff depths averaged 4 . 4  cm. 

This  h a b i t a t  type has a c l imate  s imi l a r  t o  t h a t  of ABI;A/LUHI, except it i s  some- 
what d r i e r .  Mean annual p r e c i p i t a t i o n  ranges from 25 t o  about 45 inches.  

Pz.oductiuity/Managment. --Timber product iv i ty  i s  low (appendix E) . Regenerating 
d r i e r  s i t e s  and those  a t  h igher  e l eva t ions  within t h e  type w i l l  probably be d i f f i c u l t .  
Succession on d is turbed  s i t e s  w i l l .  be slow and vegeta t ion  w i l l  he dominated by the  
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same spec ies  found i n  old-growth s tands .  Managers should recognize t h e  r e l a t i v e l y  h i g h  
water y i e l d s  and t h e  importance o f  minimizing s i t e  d is turhance  because of slow vegeta-  
t ional  recovery,  

This  type and adjacent  meadows provide much of t h e  summer range f o r  elk,.moose, 
mule dee r ,  g r i z z l y  bears ,  and black bears  i n  cen t r a l  and southern Montana. 

Other s tud ie s .  --Cooper (1975) described similar s t ands  i n  his ABLA/VASC h. t . , Pinus 
aZbicauZCs phase. Robert S t e e l e  and o the r s  (1975 prel iminary d r a f t ,  USDA Forest  Service,  
Intermountain S ta t ion )  a l s o  had some s imi l a r  s tands  i n  t h e  upper p a r t  of t h e i r  ABLA/VASC 
h . t .  i n  c e n t r a l  Idaho. 

Abies Zasiocurpa/LmuZa h i tchcwk-z i  h. t . 
(ABLA/LUHI; subalpine f irl wood-rush) 

Dist~ibution.--ABM/LUHI is  t h e  major upper subalpine f o r e s t  h a b i t a t  type  from t h e  
Continental  Divide westward i n  Montana. It forms a zone extending over about 700 f e e t  
i n  e l eva t ion  between t h e  ABLA/XEZLE or  ABI;A/MEE'E h. t. s below, and t h e  PUL-ABLA or  LALY- 
ABLA h.t.s above ( t a b l e  6). 

A t  i t s  eas t e rn  limits, ABLA/LUHI covers high-elevat ion te r ra in  contiguous with 
t h e  Continental  Divide from Glac ier  National Park south t o  Lewis and Clark Pass 
(nor theas t  of  Lincoln); it cont inues  southward i n  t h e  F l i n t  Creek and Anaconda-Pintlar 
Ranges and i n  t h e  Beaverhead Range almost t o  Lemhi Pass, west of Dil lon.  Far ther  east 
i t s  counterpar t  ABL4-cIAL/VASC occupies a  s i m i l a r  e l eva t iona l  zone, sometimes occurring 
adjacent  t o  ABLA/LUHI on d ry  s i t e s  i n  west-central Montana. 



Table 6. --Distribution of ABLA/LUHI h. t. and TSME/LUHI h. t. s q Z e  stands by phase 

VASC phase MEFE phase 
: Elevation : : Elevation : 

Geographic v i c i n i t y  range : Exposure : range : Exposure 
Feet Feet 

Northern ldahol 6,000-6,500 S-SE 5,750-6,500 W ,  N, E 
Northwestern Montana 6,000-7,000 8-W 6,000-6,800 N-E 
West-central Montana 

(and Sun River drainage) 7,100-8,400 A l l  6,800- 7,600 N-E 
Southwestern Montana 8,000-8,900 A l l  None None 

From da ta  i n  R .  and J. Daubenmire (1968); ABLA/ or  TSME/LUHI h . t . ,  VASC 
phase stands--57 (Alberta), 127, 97, 128, and 61. ABLA/ o r  TSME/LUHI h . t . ,  MEFE 
phase stands--58 (Alberta),l31, 135, 133, 46, 99, and 158. 

Vegetation. --Abies lasiocarpa i s  the  indicated climax. P-inus albicaulis, P&ea 
engehannii, and Pinus contor*a a r e  the  principal  s e r a l  species, although t h e i r  r e l a -  
t i v e  importance va r i es  by phase. S i t e s  a r e  above the  l i m i t s  of Pseudotsuga, Zar+icc 
oecidentalis, and Pinus rnonticoZa. 

LuzuZa hitchcockii i s  present  and usual ly  well d i s t r ibu ted  throughout the  stand; 
it i s  not confined t o  unusual microsites o r  disturbed areas .  Some stands p a r t i c u l a r l y  
near t h e  eas tern  l i m i t s  of the  hab i t a t  type,  have no Luzula. Nevertheless, they a r e  
assigned t o  the  MEFE phase of t h i s  hab i t a t  type through use of the  key ( f i g .  7)  because 
Pinus aZbicauZis i s  we1 l represented. Other maj ox undergrowth species a r e  Vacciniwn 
scopariwn, Xerophy ZZwn, and Arnica Zati fo Zia. 

Vaeciniwn scopariwn (VASCI phase. --This phase i s  largely  r e s t r i c t e d  t o  dry expo- 
sures ( t ab le  6) in  northwestern Montana and northern Idaho. In  west-central Montana 
and cen t ra l  Idaho (Robert Steele  and others,  1975 preliminary d r a f t ,  USDA Forest Service, 
Intermountain Station), however, it becomes more common, often occupying moist exposures. 

P&us aZbieauZis, a long-lived s e r a l  species, was present i n  a l l  sample stands. 
Picea engehannii i s  normally present ,  but i s  abundant only on especia l ly  moist s i t e s .  
In west-central Montana Pinus contorta i s  a major component of s e r a l  stands near t h e  
lower l i m i t s  o f  the  phase. 

Undergrowth i s  dominated by Vace-inium scopariwn, Xe~ophy ZZum t e r n ,  and Arnica 
ZatifoZia, sometimes along with Vaeei~<wn gZobuZare or  Cara geyeri on warn exposures. 
PhyZZodoce empetrifomis is  of ten  well represented on moist s i t e s ,  and occasionally it 
forms t h e  dominant undergrowth over broad areas  on nor ther ly  exposures. 

Mensiesk ferrmginea ~ ~ E )  phase.--This phase i s  generally r e s t r i c t e d  t o  nor ther ly  
exposures, and i s  most abundant i n  northwestern Montana ( table  63. Abies Zasiocmpa is 
a major component of most stands. Picea engeharmii i s  a long-lived, s e r a l  component 
i n  most stands,  but i s  a major component only on the  more moist s i tes- - those  having 
small coverages of species typ ica l ly  associated with the  AB&A/CACA h . t . ,  such a s  CaZama- 
grostis camdensis, Ledm gZrmduZoszon, Senecio trimzguZaris, Dodecathon jef freyi ,  
V e r a t m  vir ide,  o r  Zligusticwn canbgZ. Generally Pinus aZbicauZis is  a minor stand 
component, while Pinus contorta is scarce.  On s i t e s  having some s o i l  development, Larh 
ZyaZZii occasionally extends downward a s  a minor s e r a l  species; however, on s i t e s  
consis t ing of  coarse t a lus  surrounded by this phase, &ix ZyczZZ4Z often forms pure 
groves, representing an edaphic climax. This s i tua t ion  has not been recognized a s  a 
separa te  h a b i t a t  type because of the l imited area  involved. 



Menxiesia ferrmgZnea, and occas ional ly  Rhododendron albiftomort, dominate an under- 
growth s imi l a r  i n  o t h e r  r e spec t s  t o  t h a t  of t h e  VASC phase,  

SoiZ/CZimate. --Soils i n  t h e  ABLA/LUH.l h. t. were der ived  from a v a r i e t y  of noncal- 
careous parent  ma te r i a l s  [appendix D-1). Surface s o i l s  were very  a c i d i c ,  g rave l ly  
loams t o  s i l ts .  Ground sur faces  had l i t t l e  rock o r  bare  s o i l  exposed; duff depths 
averaged about 4.5 cm. 

'The cl imate i s  charac ter ized  by sho r t ,  cool summers (mean J u l y  temperatures 55" t o  
59' F )  with only a 2- t o  3-month growing season. Snowfall and snow accumulations sur -  
pass  those  of  most o the r  h a b i t a t  types  i n  t he  nor thern  Rockies. Snow covers t h e  ground 
continuously from November 1 through June I5  i n  most yea r s .  Mean annual p r e c i p i t a t i o n  
i s  35 t o  60 inches i n  Montana s tands .  Summer drought i s  l e s s  common here  than i n  many 
o the r  h a b i t a t  types,  but severe  windstorms and b l i zza rds  l i m i t  he ight  growth and damage 
t r e e s  on a l l  but t h e  most she l t e r ed  s i t e s .  

Productivity/Management. --Timber product iv i ty  i s  gene ra l ly  low, al though a few 
moist s i t e s  i n  t h e  E4E:F.E phase show moderate producti.vity (appendix E-3). Stands of 
l a r g e  Picea  sometimes develop i n  bas ins  and on she l t e r ed  s lopes .  Because t h e  more pro- 
duct ive  s i t e s  a r e  o f t en  assoc ia ted  with wet s o i l s ,  logging road cons t ruc t ion  may present  
problems. Clearcut t ing  may make regenerat ion of Picea d i f f i . c u l t  i n  t hese  severe  envi-  
ronments ( P f i s t e r  1972b),  and c r e a t e  excessive ground water. P a r t i a l  c u t t i n g s  a r e  
l i k e l y  t o  incur  heavy blowdown los ses ,  a s  in  high-elevat ion Picea  stands i n  Colorado 
(Alexander 1973). The genera l ly  low product iv i ty  and problems associa ted  with manage- 

ment f o r  timber production suggest minimal development on t h e s e  s i t e s ,  a t  l e a s t  u n t i l  
successfu l  methods a r e  developed and proven. 

Light summer .use by mule dee r ,  e l k ,  and bear was observed. Domestic s tock  use and 
p o t e n t i a l  use  i s  very low. This  h a b i t a t  type is  a major source f o r  summer streamflow 
i n  much of  western Montana. Watershed pro tec t ion  and enhancement, a s  well as maintenance 
of  e s t h e t i c  values f o r  "high-county" r ec rea t iona l  p u r s u i t s  a r e  of primary management 
importance. 

Other studies,--Although R.  and J .  Daubenmire (1968) d id  no t  recognize t h i s  h a b i t a t  
type ,  t h e i r  da ta  i nd ica t e  t h a t  12 of  t h e i r  highest: e l eva t ion  ARLA/XETE: and ABLA/MEFF= 
s tands  would f i t  i n  ABLA/LUHI o r  TSME/LUHI h . t . s  ( table 6 ) .  These da t a  and o the r  ob- 
s e rva t ions  suggest t h a t  ABL;A/LIIHI i s  probably well developed i n  p a r t s  of  nor thern  Idaho. 
Also, i t  has been described i n  c e n t r a l  Idaho and i n  t h e  Nezpercc National Forest  by Robert 
S t e e l e  and o the r s  (1975 and 1976 prel iminary d r a f t s ,  USDA Forest  Serv ice ,  Intermountain 
S ta t ion ) .  In  south-cent ra l  B r i t i s h  Columbia, McLean (1970) described an Abies zasio-  
cmpa/Vacciniwn scopar5wn h . t . ,  PhyZZodoee empekr5fomris phase t h a t  conta ins  LuzuZa 
and i s  apparently s i m i l a r  t o  our ABLA/LUHI h . t . ,  VASC phase. 

Tsuga mertensiana/LuzuZa h i t chcock i i  h. t . 
(T,SWB/LUHI; mountain hemlock/ wood-rush) 

Distr ibution,--This  h a b i t a t  type i s  found along and adjacent  t o  t h e  Montana-Idaho 
Divide from Lolo Pass t o  t h e  Cabinet Gorge between about 6,000 and 6,500 f e e t  i n  eleva-  
t i o n .  Although it covers only a small a r ea  i n  Montana, it i s  ev iden t ly  much more 
extens ive  immediately t o  t h e  west i n  nor thern  Idaho. More than ha l f  of R. and J .  
Daubenmire's s tands  t h a t  have LuzuZa spp. (apparently Luzula h i t cheock i i )  have T m g a  
mertensiana a s  a climax dominant; t hus ,  t hcse  s tands  a r e  comparable t o  our T=E/LUHI 
h . t .  

Vegetation+--This h a b i t a t  type has vegeta t ion  s i m i l a r  t o  t h e  ABLA/LUHI h . t .  except 
f o r  t h e  addi t ion  o f  Tsuga mertensiana a s  a major climax component. Tsuga i s  apparent ly  
t h e  s o l e  climax dominant i n  some s tands ,  but forms a coclimax wi th  Ab-ies Zas6ocarpa 
i n  o t h e r s .  Most of R. and J. Daubenmire's apparent TSME/LUHI sample stands had only 
minor amounts of t r e e  spec ies  o the r  than Tsuga and AMes.  



~acciniwt t  scopar im (VASC) phase. --This phase i s  associated with exposed ridgetops 
and souther1 y exposures . Undergrowth is dominated by Xerophy ZZum eenax and Vaccin&m 
~eopariwn. It i s  genera l ly  comparable t o  t h e  ABLA/WrHI h. t., VASC phase ( t ab le  6). 

Menzies-ia f e rmginea  (MEFE) phase.--This phase i s  associated with sheltered slopes 
and cool aspects .  I t  is  generally comparable t o  the  ABLA/LUHI h . t . ,  MErFE phase 
( table  6 ) .  

SoiZ/CZimate.--Soils appear s imi lar  t o  those described f o r  t h e  ABLA/LUHI h . t .  
(appendix D-1) , 

The type occupies the  most maritime of the  high subalpine environments i n  t h e  
Northern Rockies. Annual p rec ip i t a t ion ,  snowfall, and cloudiness tend t o  be g rea te r  
than i n  t h e  ABLA/LUHI h . t .  

Productivity/Management. --This i s  s imi la r  t o  t h e  ABLA/LUHI h. t . , based on 1 imited 
data.  

Other studies.--T%E/LUHI h . t .  has not been described i n  o ther  studies.  Comparable 
stands from northern Idaho were c l a s s i f i e d  under the  TS'dB/XBTE and TSME/MEFE h . t . s  by 
R.  and J. Daubenmire (1968). 

TIMBERLINE HABITAT TYPES 

A general discussion of cha rac te r i s t i c s  and management implications common t o  a l l  
of the  t imberline hab i t a t  types i s  presented on pages 79-81. 

Pinus aZbicauZis-Abies ZasCwarpa h . t . s  
(PIAL-ABLA; whitebark pine-subalpine f i r )  

Distribubion.--PIAL-ABLA h . t . s . - i n c l u d e  most t imberline s i t e s  i n  Montana and the  
Northern Rockies. Our PIAL-ABLA h . t . s ,  category and the  o ther  t imberline hab i t a t  types 
encompass more va r i a t ion  i n  vegetat ional  composition and t r e e  l ife-forms than the  fo res t  
habi ta t  types found a t  lower elevations.  However, the re  seems t o  be l i t t l e  need a t  t h i s  
time t o  subdivide the  complex undergrowth, " 

Vegetat-ion. --Pinus albkcauZCs, Abies Zaskocarpa, and Picea engehann i i  occur i n  
varying amounts. Abies lasiocarpa is generally not vigorous i n  these types; it i s  often 
stunted,  wind-deformed, and shrublike (f ig.  4 2 ) .  Saplings grow slowly, and on many 
s i t e s  t h i s  species reproduces largely  through layering of lower branches. The superior 
hardiness of Pinus aZbieauZis and Picea allows them t o  coexist  with the  more shade- 
to le ran t  Abies a t  t imberline.  Often Abies is  capable of achieving t r e e  s i z e  only i n  
the  l e e  of t h e  p ro tec t ive  canopy of a large  Pinus or  Pieea. 

Undergrowth i s  qu i t e  var iable ,  but  Vaccinium scopariurn, Arnica ZatifoZia, and 
Hieraciwn graciZe a r e  present i n  most stands.  LuzuZa hitchcoc k2i and XerophyZZwn 
a r e  a l so  prevalent  i n  stands west of t h e  Continental Divide. Mountain heath-- 
PhyZZodoea e m p e t r t f m i s ,  P. gZanduZifZora, and Cassiope mertensiuna--is common i n  
these  hab i t a t  types on moist s i t e s ,  e spec ia l ly  west of the  Continental Divide. On 
dry s i t e s ,  e spec ia l ly  e a s t  of the  Continental Divide, the  undergrowth is  of ten  
dominated by Juncus parryi ,  Carex r o s s i i ,  Festuca Cdahoensis fF .  ovinal, or  Arenaria 
conges&. 

Soil.--Soils i n  our sample stands were derived primarily from sandstone and 
a r g i l l i t e  parent ma te r i a l s  (appendix D-1). Surface s o i l s  were ac id ic  t o  very ac id ic ,  
gravel ly  loams t o  s i l t s .  Ground surfaces averaged 13 percent rock and 6 percent bare 
s o i l  exposed; duff depth averaged only 2.8  cm. 



Figure  42.--A Pinus a lb icaul i s -Abies  l a s ioca rpa  h.t .  on an e a s t  exposure (8,000 f e e t  
e l ev . )  on limestone s u b s t r a t e  west of Augusta i n  c e n t r a l  Montana. Pinus 
a l b i c a u l i s  and s c a t t e r e d  Picea form t h e  overstory; layered  s a p l i n g s  of Abies 
l a s ioca rpa  dunina te  the  regenera t ion  layer ,  but  mmimwn height  a t t a i n e d  by t h i s  
s p e c i e s  is only  20 f ee t .  Lfndergrowth is p r imar i ly  Vaccinium scoparium. 

O t h e r  studies.--A Pinus a lb icaul i s -Abies  Zasiocarpa a s soc ia t ion  i n  eas t e rn  
Washington and nor thern  Idaho was described b r i e f l y  by R .  and J. Daubenmire (1968) a s  
being confined t o  small a r e a s  a top  t h e  h ighes t  r i dges  and peaks, where it forms a b e l t  
of  s eve re ly  s tunted  "wind timber." By c o n t r a s t ,  t h e  PIAL-ABLA h. t .  s a r e  much b e t t e r  
developed i n  Montana, and a t  l e a s t  25 mountain ranges support  a l p i n e  tundra above 
t imber l ine .  Robert S t e e l e  and o t h e r s  (1975 pre l iminary  d r a f t ,  USDA Forest  Service,  
Intermountain S ta t ion )  have described PIAL-ABLA h . t . s  s i m i l a r  t o  ou r s  i n  c e n t r a l  Idaho, 
except t h a t  Picea is  gene ra l ly  absent .  

L u r k  ZyaZZii-Abies Zasiocarpa h . t  . s  
(LALY-ABLA; a l p i n e  larch-subalpine f i r )  

D i s t r ibu t ion .  --LALY-ABLA h. t . s a r e  prevalent  on cool exposures i n  many t imber l ine  
a r e a s  west o f  t h e  Continental  Divide i n  Montana. (PIAL-ABLA h . t . s  u s u a l l y  occupy t h e  
adjacent  warmer exposures.) LALY-ABLA h . t . s  a r e  bes t  developed on g r a n i t i c  and quar t -  
z i t e  s u b s t r a t e s  where t h e r e  has been l i t t l e  i f  any s o i l  development; they  occur only on 
l imi ted  a r e a s  o f  f i n e r  sedimentary rock ( i . e . ,  a r g i l l i t e s  of  t h e  Belt S e r i e s ) ,  and 
apparent ly  do not  occur on limestone (Arno 1970). They a r e  most ex tens ive  a t  t h e  
h ighes t  e l eva t ions  of  t h e  B i t t e r r o o t ,  Anaconda-Pintlar, and Cabinet Ranges, but a r e  
a l s o  found a top  t h e  Whitefish, Swan, south Mission, Sapphire, and F l i n t  Creek Ranges, 
a s  well a s  i n  s c a t t e r e d  a r e a s  of  Glac ier  National Park and t h e  headwaters of  t h e  Teton 
and Sun Rivers  (Arno and Habeck 1972). 



V e g e t a t i o n - - m i x  l y a l l i i  i s  a  long-l ived dominant on t h e s e  s i t e s ;  it is  accom- 
panied by v a r i a b l e  amounts of  P inus  aZbicauZis,  Abies las iocarpa ,  and P i cea  engelmannii.  
A t  t h e  h ighes t  e l e v a t i o n s  of t h e  type,  k r i x  Z y a l l i i  o f t e n  forms pure groves o f  e r e c t  
t r e e s  on s i t e s  t h a t  a r e  above t h e  " t r e e  l i m i t s "  o f  t h e  evergreen c o n i f e r s  ( f i g .  4 3 ) .  
Undergrowth i s  u s u a l l y  dominated by combinations of Phyllodoce enpetr i formis ,  Luzula 
h i t chcock i i ,  Vacciniwn scopariwn, and s eve re ly  s t un t ed  o r  sh rub l ike  Abies Zasiocarpa 
(Arno and Habeck 1972). 

S o i l . - - S o i l s  were der ived  p r i m a r i l y  from g r a n i t e  and q u a r t z i t e  pa r en t  m a t e r i a l s ,  
but occas iona l l y  from noncalcareous s h a l e  and a r g i l l i t e  (Arno 1970). Sur face  s o i l s  
were very  g r a v e l l y  loams u s u a l l y  ranging from 3 .9  t o  5.7 i n  pH. Ground s u r f a c e s  had 
l a rge  amounts of rock but  r e l a t i v e l y  l i t t l e  mineral  s o i l  exposed. 

Other  s tudies . --According t o  Arno and Habeck (1972) L a r k  l y a l l i i  i s  c l o s e l y  r e -  
s t r i c t e d  t o  t h e  o u t e r  f r i n g e  of t h e  maritime mountain environments throughout i t s  
d i s t r i b u t i o n  i n  t h e  no r the rn  United S t a t e s  and southern Canadian Rockies and along t h e  
e a s t e r n  s l o p e  o f  t h e  nor thern  Cascades. Moreover, La r ix  ZyalZii  has a  n e a r l y  cons tan t  
a s soc i a t i on  wi th  cool  a spec t s  and heav i ly  g l a c i a t e d  a c i d i c  rocky s i t e s  a t  o r  nea r  
c l i m a t i c  t imbe r l i ne .  A more d e t a i l e d  d e s c r i p t i o n  of  t h e s e  s i t e s  is  a v a i l a b l e  i n  Arno 
and Habeck (1972). 

F igure  43.--A Larix l y a l l i i - A b i e s  l a s ioca rpa  h. t. a t  t h e  head of a dra inage  (8,700 t o  
9,000 f e e t  e l ev . )  i n  t h e  Anaconda-PintZar Range no r th  of Wisdom. Larix l y a l l i i  
( t u rn ing  c o l o r )  and s c a t t e r e d  Pinus a l b i c a u l i s  dominate, wi th  s t u n t e d  Abies 
l a s ioca rpa  beneath them. Vaccinium scoparium cmd Luzula h i t chcock i i  are t h e  
p r i n c i p a  2  undergrowth p  h t s .  



Pinus albicaulis h.  t . s 
(PIAL ; whitebark p ine)  

Distribution.--PIAL h . t . s  a r e  r a t h e r  common a top  t h e  d r i e r  mountain ranges e a s t  
o f  t h e  Cont inenta l  Divide on s i t e s  apparent ly  t o o  d ry  f o r  Abies lasiocarpa and near  
o r  above t h e  cold limits of  Pseudotsuga and Pinus f l e x i l i s .  These types  occur from 
t h e  c l i m a t i c  t imber l i ne  downward on exposed r i dges  and south s lopes .  Thus, they  do 
not  always r ep re sen t  cold t imber l i ne  cond i t i ons ,  but  sometimes occur where t r e e  growth 
i s  l imi t ed  by drought wi th in  t h e  upper subalp ine  zone. Below t h a t  p o i n t ,  Pseudotsuga 
becomes t h e  i nd i ca t ed  climax (Pseudotsuga s e r i e s )  , al though Pinus albicaul is  may remain 
well represented  a s  a  p e r s i s t e n t  s e r a1  spec i e s .  

Vegetation.--Pinus aZbicauZis i s  t h e  only t r e e  spec i e s  found i n  apprec iab le  
q u a n t i t y  i n  t h e  PIAL h . t . s  ( f i g .  44) .  Other t imber l i ne  con i f e r s  apparent ly  r e q u i r e  
more moisture.  

Undergrowth is  v a r i a b l e ,  ranging from e s s e n t i a l l y  pure  Vacciniwn scoparim on the  
h ighes t ,  l eas t -droughty  s i t e s ,  t o  Carex geyeri (o r  occas iona l ly  Juncus parry<) on d r i e r  
s i t e s ,  and u l t i m a t e l y  t o  Festuca idahoensis (F. ovina) and d r y - s i t e  f o r b s  on t h e  most 
a r i d  s i t e s  capable of support ing t r e e s .  Adjacent d r i e r  s i t e s  a r e  occupied by subalpine 
g ra s s l ands ,  while  more moist s i t e s  ( e .g . ,  n o r t h e r l y  exposures o r  l e s s  windy exposures) 
u sua l ly  support t h e  PIAL-ABLA o r  ABLA-PIAL/VASC h .  t . s . 

Figure 44. --A Pinus a l b i c a u l i s  h. t. on a steep s o u t h e s t  exposme (7,900 feet  e lev . )  
on limestone substrate i n  the L i t t l e  BeZt Mountains of central Montana. The stand 
i s  composed of many-aged Pinus a l b i c a u l i s  with widely scattered, stunted saplings 
of Pseudotsuga and Abies l a s ioca rpa .  Undergrowth i s  an extensive mixture o f  dry- 
meadow forbs and grasses. 



Soil.--Our stands were on a va r i e ty  of parent mater ia ls  (appendix D-1). Surface 
s o i l s  were gravel ly  s i l t  loams and s i l t s  ranging from s l i g h t l y  bas ic  (on calcareous 
subst ra tes)  t o  s l i g h t l y  acidic.  Ground surfaces had l i t t l e  rock or  bare s o i l  exposed; 
duff depths averaged only 2 . 7  cm. 

Other s tudies .  --Weaver and Dale (1974) described a Pinus a tbicauZis/Vacciniwn 
scopariwn associa t ion i n  centra l  Montana which is  s imi lar  t o  the  coldest  and l eas t  
droughty of our PIAL h . t . s .  In  northwestern Wyoming, Cooper (1975) a lso  described a 
Pinus aZbicauZis/Vacciniwn scoparZwn h. t . i n  addit ion t o  a Pinus aZbicauZis/Carm geyeri  
h . t . ,  Pinus atbicauzis phase; both of these can be considered subdivisions of our PIAL 
h . t . s .  However, none of these a r e  s imi la r  t o  the  Festuca and dry-forb dominated under- 
growth s i t u a t i o n s  we found i n  Montana. Reed (1976) designated a Pinus aZbicauZis/ 
Vacciniwn scopariwn h . t .  i n  the  Wind River Mountains of Wyoming. However, some of h i s  
stands did  not contain V. scopariwn. We have followed the  method of  Robert Steele  and 
others  (1975 preliminary d r a f t ,  USDA Forest  Service, Intermountain Sta t ion] ;  they recog- 
nized PIAL h . t . s .  i n  centra l  Idaho and used the  p lu ra l  t o  denote t h e i r  d ive r s i ty ,  but 
d id  not formally subdivide the  category. 

Pinus contorta Series 

Disdribution.--This s e r i e s  consis ts  of e s sen t i a l ly  pure stands of Finus emtorta 
i n  which the re  is  insuf f i c i en t  evidence t o  indicate  t h a t  o ther  species cons t i tu te  the  
po ten t i a l  climax. These stands occur on extensive areas  i n  Montana, primarily a t  
e levat ions  of 5,000 t o  7,500 f e e t  eas t  of the  Continental Divide. They a r e  typ ica l ly  
located on well-drained upland s i t e s  with gent le  topography. This s e r i e s  i s  s imi lar  
environmentally t o  the  colder p a r t  of t h e  Pseudotsuga s e r i e s ,  t h e  d r i e r  p a r t  of the  
Picea s e r i e s ,  and the  warm, dry pa r t  of the  Ab.ies Zasiocaz-pa s e r i e s .  

Vegetation.--The almost exclusive dominance of Pinus eontorta may be due t o  these 
fac tors :  

1. His to r i c ,  repeated wi ldf i res  over large  areas may eliminate seed sources of 
po ten t i a l  shade-tolerant  competitors. 

2. Light ground f i r e s  may remove invading shade-tolerant competitors from the 
understory. 

3. Dense stands may prevent regeneration of a l l  conifers  f o r  up t o  200 years i n  
the  absence of disturbance o r  stand deter iora t ion.  

4 ,  S i t e s  may be unfavorable f o r  t h e  establishment of o ther  conifers .  (In Montana, 
the  best  example of t h i s  s i tua t ion  is  the  PICO/PUTR h . t . )  

I n i t i a l l y  we se lec ted 82 stands i n  which Pinus contorta was the  near ly  exclusive 
dominant. About hal f  of these stands had enough other  conifers  (Pseudotsuga, Picea, 
and Abies Zasiocarpal t o  suggest eventual replacement of Pinus oon6orta; thus ,  they were 
a l so  analyzed within t h a t  indicated s e r i e s .  After analyzing the  82 stands,  we 
recognized 12 groups of communities. One group had d e f i n i t e  evidence of climax 
po ten t i a l  f o r  Pinus contorta, unique undergrowth, and unique environmental fea tures ;  
it was designated a s  t h e  PICO/PUTR h . t .  ( f i g .  45). Seven groups appeared t o  represent  
sera1 communities of o ther  hab i t a t  types; these  stands were removed from the  Pinus 
contorta s e r i e s  and placed i n  t h e i r  appropriate hab i t a t  types. The remaining four 
groups had undergrowth s imi lar  t o  t h a t  of hab i t a t  types i n  o ther  s e r i e s ,  but were 
defined a s  community types (c . t . )  i n  t h e  Pinus con+orka s e r i e s  t o  ind ica te  t h a t  
Pinus contorta could possibly be the po ten t i a l  climax dominant (fig. 46). Another 
reason f o r  recognizing these four groups as  d i s t i n c t  community types was t o  f a c i l i t a t e  
f i e l d  i d e n t i f i c a t i o n .  Also, from a p r a c t i c a l  standpoint, it appears most reasonable 
t o  manage them as i f  Pinus contorta were t h e  po ten t i a l  climax dominant. 



Figure 45. --Pinus con to r t a /Pu r sh i a  t r i d e n t a t a  h. t. on f l a t  ground 16,600 fee t  e lev .  ! 
a t  West Yellowstone, Montana. Pinus con to r t a  i s  the only t r e e  species and i s  regen- 
erat ing success ful ly  i n  undisturbed stands. Pursh ia  i s  the  dominant urdergrowth 
plant. 

Figure 46.--Pinus contorta/Vaccinium s c o ~ a r i u m  community type on a gentle southwest- 
facing slope (7,000 fee t  e lev .  ! southwest o f  Helena. Pinus c o n t o r t a  i s  v i r t u a l l y  
the  only t r e e  species and i s  regenerating successfully;  however, there i s  a lso  
widely scattered regeneration of  Abies l a s ioca rpa  and Picea.  Vaccinium scoparium 
forms the  principal undergrowth. 



I n  f i e l d  i d e n t i f i c a t i o n  it i s  important t o  remember t h a t  a l l  Pinus contor ta -  
dominated s t ands  do not  belong i n  t h i s  s e r i e s .  Stands with good r ep re sen ta t i ons  of 
shade- to le ran t  competi tors  a r e  c l e a r l y  e a r l y  success iona l  s t a g e s  and should be c l a s -  
s i f i e d  a s  h a b i t a t  types  i n  o ther  series. Dense, s tagnated ,  young s t ands  may not  al low 
regenera t ion  of any spec ies .  By observing nearby seed sources and comparing these  
s i t e s  wi th  s i m i l a r  s i t e s  supporting l e s s  dense s t ands ,  one can determine whether t h e  
s t and  r ep re sen t s  a s e r a l  s tage  within another  s e r i e s  o r  a p o s s i b l e  Pinus c o n t o r t a  
climax. 

SoiZ/CZimate.--Soils throughout t h e  PCnus con to r t a  s e r i e s  a r e  derived from a wide 
v a r i e t y  of noncalcareous parent  ma te r i a l s  (appendix D-1). Sur face  s o i l s  range from 
a c i d i c  t o  very  a c i d i c ,  and a r e  genera l ly  g rave l ly  with a broad range of t e x t u r e s  from 
coarse  loamy sands t o  s i l ts .  Ground su r f aces  have small amounts of  rock o r  bare  s o i l  
exposed, and moderate duff  accumulations. The only known weather s t a t i o n  wi th in  t h e  
E n u s  c o n t o r t a  s e r i e s  i n  Montana i s  West Yellowstone (appendix D - 2 ) .  

Productivity/Management.--Timber produc t iv i t y  i s  low t o  moderate (appendix E ) .  
Based upon p re sen t  evidence, Pinus con to r t a  i s  t h e  only t r e e  spec i e s  t h a t  can be 
managed succes s fu l ly .  Monoculture seems i n e v i t a b l e ,  but f l e x i b i l i t y  i s  a v a i l a b l e  i n  
s i l v i c u l t u r a l  p r a c t i c e s  due t o  lack of competing con i f e r s .  Stands show evidence of 
l i g h t  use  (p r imar i l y  spr ing  t o  f a l l )  by mule dee r ,  e l k ,  and occas iona l ly  moose. Water 
y i e l d  should be moderately high and sub jec t  t o  management by manipulation of vege t a t i on .  
The g e n t l e  topography i s  well su i t ed  t o  many management a c t i v i t i e s ;  however, t h e  
e s t h e t i c  appeal of t he se  f o r e s t s  may be l imi ted  somewhat by t h e i r  monotonous cha rac t e r .  

Other  s t u d i e s . - - P f i s t e r  and Daubenmire (1975) l i s t e d  t h e  cu r r en t  r e f e r ences  t o  
p l a n t  communities i n  t h e  northwestern United S t a t e s  which r e f e r  t o  Pinus c o n t o r t a  a s  
climax. The Pinus contorta/Purs'hia t r i d e n t a t a  communities descr ibed  by Youngberg and 
Dahms (1970) i n  Oregon appear s imi l a r  t o  t h e  PICO/PUTR h . t .  o f  southern Montana. 
Addi t iona l ly ,  t h e  Pinus contorta/VaecCnCm uziginoswn community l i s t e d  by Frankl in  and 
Dyrness (1973)--in which Vacciniwn caespikoswn i s  a c h a r a c t e r i s t i c  species--may be 
r e l a t e d  t o  our  Pinus contorta/Vacciniw caespitoswn community type ,  Moir (1969) a l s o  
descr ibed  a zone i n  Colorado where Pinus con to r t a  i s  e i t h e r  climax o r  i n  a prolonged 
s e r a l  s t age .  Robert S t e e l e  and o thers  (1975 pre l iminary  d r a f t ,  USDA Fores t  Se rv i ce ,  
Intermountain S t a t i on )  described one Pinus con to r t a  h a b i t a t  type  and seve ra l  community 
types i n  c e n t r a l  Idaho. Cooper (1975) descr ibed  a Pinus c o n t o r t a  h a b i t a t  t ype ,  a s  
wel l  a s  almost pure Pinus con to r t a  s tands  wi th in  two o the r  h a b i t a t  t ypes ,  i n  t he  
northwest Wyoming v i c i n i t y .  Hoffman and Alexander (1976) and Reed (1976) descr ibed  a 
t o t a l  of t h r e e  E n u s  con to r t a  h . t . s  i n  Wyoming. 

Pinus contorta/Purshia t r i d e n t a t a  h . t .  
fPICO/PUTR; lodgepole p ine /b i t t e rb rush )  

Dis t r ibu t ion . - -This  hab i t a t  type has been observed only on obsidian-sand benchland 
of  a l l u v i a l  o r i g i n  i n  t h e  v i c i n i t y  of West Yellowstone, Montana. I t  covers an a r e a  of  
perhaps 100 square mi les  a t  an e leva t ion  of approximately 6,600 f e e t .  

A t  one po in t  a r h y o l i t e  monolith (Horse Butte) r i s e s  about 300 f e e t  i n  e l eva t ion  
from wi th in  t h i s  a r ea ;  it supports  an ABLA/CARU h . t .  on no r the r ly  exposures,  g rass land  
on south exposures,  and d i s t i n c t i v e  PopuZus hwnuZoides-Picea groves on t h e  small  a r e a  
of f l a t  t e r r a i n .  Growth r a t e s  of Abies Zasiocarpa, Picea, and Pseudotsuga rnenziesi i  
a r e  exce l l en t  on Horse Butte ,  but t he se  spec i e s  do no t  invade t h e  ad jacent  obsidian-sand 
benchland* Because summer f r o s t s  a r e  f requent  a t  West Yellowstone (appendix D-23, 
t h e s e  benchland s i t e s  a r e  probably too  f r o s t y  f o r  Pseudotsuga and t o o  dry  (excess ive ly  
well  drained)  f o r  Abies and Picea. 

Vegetation.--Stands a r e  moderately open with numerous age c l a s s e s  (apparent ly  a l l  
aged) of s e l f - r ep l ac ing  Pinus contorta .  



The undergrowth is sparse, with Purshia tridentata the most prominent plant. 
Scattered patches of ArckostaphyZos uva-urs; are usually found; forbs include Phlox 
mu Z $if Zora, Aneennaria microphy Z Za, Lup-Lnus spp . , and Crepis acwninata; graminoids 
include Carex rossii, Sitanion hystrix, Danthonia intermedia, Poa nervosa, and Agropyron 
spicatum. Purshia is locally scarce on recently burned land, but its seedlings usually 
reinvade within a few years. 

SoiZ.--Soils in the PICO/PUTR h.t. were derived from obsidian-sand alluvial out- 
wash. Surface soils are coarse sandy loams with acidic reactions. Ground surfaces had 
no bare soil or surface rock exposed; litter depth ranged from 2 to 5 cm. Cooper (1975) 
observed that the obsidian-sand outwash is often underlain by lake silts; he provides a 
more detailed description of soil characterisitcs for the same sampling area. 

~roducti~ity/Management.--Timber productivity is low (appendix E-4) because of low 
site indexes and stockability limitations. Cone serotiny (closed cones) averaged 40 
percent in our three sample stands. In an earlier study, Lotan (1967) found 38 percent 
serotiny in the same area, compared with 58 percent serotiny in an adjacent upland stand 
on a different habitat type. The open cone habit aids development of all-aged stands, 
while cone serotiny insures stand replacement following an intense wildfire. 

Stermitz and others (1974) studied the relationship of soil characteristics to 
Pinus contorka regeneration in the West Yellowstone area (PICO/PUTR h.t.). They found 
a strong positive correlation between seedling survival and amount of fine material 
(silt plus clay) in the soil. 

In addition to being hampered by coarse (droughty) soils, regeneration may be re- 
tarded by frost damage, since natural regeneration was observed to be more successful 
in shaded than in cleared areas. 

Mule deer and moose appear to use the type heavily, at least during summer. 

Other studies,--Cooper (1975) sampled seven stands (compared with our three) in 
the West Yellowstone area, and provided a detailed description of this habitat type, 
Youngberg and Dahrns (1970) described a very similar climax community type on well- 
drained pumice soils in frost pockets in central Oregon. 

Pinus contorta/Vaee$niwn caespikoswn community type 
(PICO/VACA c . t . ; lodgepole pineldwarf huckleberry) 

Di8tributim.--The PICO/VACA c.t. occurs mostly east of the Continental Divide on 
benches and gentle slopes. Stands were most commonly found on the Beaverhead and Lewis 
and Clark National Forests, between 6,200 and 7,200 feet in elevation. A few stands 
were sampled west of the Divide near Kalispell, Lincoln, and Philipsburg at 4,800 to 
6,500 feet. 

Vegetation.--Most stands showed evidence of possible succession to the ABLA/VACA 
h.t., which is also normally dominated by Pinus contorta. A few stands found on drier 
sites may be on a PSME/VACA h . t . ,  and one stand located on coarse granitic sand in the 
Wise River drainage (Beaverhead National Forest) appeared to be Pinus contorta climax. 
The latter stand was apparently too frosty for Pseudoesuga and too dry for Abks 
Zasiocqa and Picea. (Note that sera1 stands dominated by Pinus coneorb, but having 
an understory in which shade-tolerant conifers are well represented, are referred to 
as a successional stage of another habitat type.) 

Vaccinim caespitoswn is normally well represented and codominant with ~aZmagrostis 
mcbescens in the undergrowth. Vaccinium scoparium and Arctostaphylos uva-ursC are often 
well represented and Linnaea boreaZis is often present on moist sites. 



Soil.--Our stands were on a va r i e ty  of noncalcareous parent  mater ia ls  (appendix 
- 1  Surface s o i l s  ranged from gravelly t o  nongravelly, from sandy loams t o  s i l t s ,  
and from very a c i d i c  t o  acidic.  Ground surfaces had v i r t u a l l y  no rock or  mineral s o i l  
exposed; duff depths averaged 4.8 cm. 

Productivity/Management. --Timber productivity i s  moderate (appendix E-4) . Pinus 
contor ta  i s  the  only species t h a t  can be managed with assurance of success. Planting 
of o ther  conifers should be conducted only on an experimental bas is .  Other management 
implications a re  s imi lar  t o  those f o r  the ABLA/VACA h . t .  o r  the PSME/VACA h . t . s  eas t  
of t h e  Continental Divide. 

Oeher studies.--Robert Steele  and others (1975 preliminary d r a f t ,  USDA Forest 
Service,  Intermountain Stat ion) a l so  recognized t h i s  community type i n  cen t ra l  Idaho. 

Pinus contorta/LCnnaea borea l i s  community type 
(PICO/LIBO c . t . ;  lodgepole pine/twinflower) 

Dis t r ibut ion.  --PICO/LIBO c. t. i s  common near and eas t  of the  Continental Divide, 
mostly between e levat ions  of 5,600 and 7,200 f e e t ;  it is  infrequent ly  found fa r the r  
west. S i t e s  a re  on benchlands or  north-facing midslopes. 

Vegetation.--Seven of our sample stands were possibly successional stages of the  
ABLA/LIBO h . t . ,  VASC phase. Three stands might have been a t t r ibu ted  t o  the  PICEA/LIBO 
h . t .  and one t o  the  PSME/LIBo h . t .  Six stands had no indicat ion of climax other than 
Pinus contor&. (Note tha t  sera1 stands dominated by Pinus contor$a, but having an 
understory i n  which shade-tolerant conifers a r e  well represented, a r e  r e fe r red  t o  a s  
a successional s tage  of another habi ta t  type.) 

Undergrowth i n  the PICO/LIBO c . t .  i s  dominated by various combinations of Vacciniwn 
globutare, V. scopariwn, and CaZamagrostis rubescens, apparently r e f l e c t i n g  the  adj acent 
hab i t a t  types; however, Linnaea boreaZis i s  common throughout. 

Soil . --Soils  were derived from a var ie ty  of noncalcareous parent mater ia ls .  Sur- 
face s o i l s  were ac id ic  t o  very ac idic  sandy loams t o  s i l t s .  Gravel content averaged 

. 21 percent.  Ground surfaces had l i t t l e  surface rock and no bare s o i l  exposed; duff 
depth averaged greater  t h a n  6 cm. 

Productivity/Managernent. --Timber productivity i s  moderate (appendix E) . Pinus 
contor ta  i s  the  only species tha t  can be managed with assurance of success. Planting 
of o ther  conifers should be conducted only on an experimental bas i s .  Deer, e lk ,  and 
moose evident ly  use these areas l i g h t l y  from spring t o  f a l l .  

Other s tudies .  --1n centra l  Idaho, Robert Steele  and others  (1975) found some 
Pinus contorh-dominated communities with Linnaea i n  the  undergrowth, but they a t t r ibu ted  
these t o  t h e i r  ABLA/LIBO h . t .  

Pinus coni2orta/Vacciniwn scopariwn community type 
(PICO/VASC c. t . ; lodgepole pinelgrouse whort leberry) 

Distribution.--PICO/VASC c . t .  occurs on r e l a t i v e l y  cold, dry s i t e s  on a l l  exposures, 
mostly near and eas t  of the Continental Divide. Most sample stands a r e  found on gentle 
middle and upper slopes o r  broad ridgetops a t  6,000 t o  7,700 f e e t .  

VegetatCon.--Stands a re  typ ica l ly  even-aged and dominated almost exclusively by 
Pinus contor ta .  Some of the more open stands have P h u s  contor ta  regeneration with 
widely scat tered shade-tolerant conifers.  Eight stands a t  higher e levat ions  (mostly 
over 7,000 f e e t )  were s imi lar  t o  the ABLA/VASC h . t . ,  VASC phase, except f o r  s c a r c i t y  
of Abies Zasiocarpa. In the  remaining 1 2  stands, a t  5,800 t o  7,100 fee t ,  ~ a Z m a g r o s t i s  



rubescens and Arctostaphy Zos were common, Four of these were suggestive of ABLA/VASC 
h,t., CARU phase; four were indicative of a Pseudotsuga climax; and four were 
essentially pure Pinus contorta. The presence of limited amounts of Pseudoksuga 
does not preclude the possibility that the stands could also support Picea or Abies 
at climax. (Note that seral stands dominated by Pinus contorta, but having an under- 
story in which shade-tolerant conifers are well represented, are referred to as a 
successional stage of another habitat type.) 

Vaccindwn scopariwn is well represented and usually dominates the undergrowth. 
CaZamagrostis rubescens and ArctostaphyZos uva-ursi are common associates at lower 
elevations. Cares geyeri and Am<ca cordCfoZia are often conspicuous. 

Soil,--Soils were derived from a broad variety of noncalcareous parent materials 
(appendix D - 1 ) .  Surface soils were gravelly sandy loams to silts with very acidic to 
acidic reactions. Ground surfaces had an average of 5 percent rock but little bare 
soil exposed; duff depth averaged 4.7 cm. 

Productivity/Munagemerzt.--Timber productivity is low to moderate (appendix E-4). 
Pinus contortn is the only species that can be managed with assurance of success. 
Planting of other conifers should be done only on an experimental basis. Mule deer, 
elk, and occasionally moose use the areas lightly during the summer. Other management 
implications should be comparable to those for the V A S C - ~ ~ ~  CARU phases of the ABLA/ 
VASC h. t. 

Other studies.--Robert Steele and others (1975 preliminary draft, USDA Forest 
Service, Intermountain Station) also recognized a PICO/VASC community type in central 
Idaho. Ilowever, Hoffman and Alexander (1976) designated a similar situation as a 
habitat type in Wyoming's Bighorn Mountains. 

Pinus contorta/Ca Zmagrostis rubescens cornmunit y type 
(FICO/CARU c. t . ; lodgepole pine/pinegrass) 

Distribution.--PICO/CARU c.t. is found near and east of the continental Divide at 
5,900 to 6,800 feet on cool exposures and benches, and between 6,600 and 7,500 feet 
on south-facing slopes. 

Vegetation.--An overstory of nearly pure Pinus contorta is combined with a grassy 
undergrowth of CaZamagrostis rubescens and associates, often including Carex geyeri as 
well as Arnica cardZfoZZa or various other forbs. The three sample stands at lowest 
elevation (5,900 to 6,500 feet) had Arctoskaphy Zos uva-ursi or Spiraea betuZifoZCa 
associated with CaZmagrostis, and were suggestive of the PSME/CARU h.t., CARU phase. 
Stands at higher elevations (6,700 to 7,500 feet) had little evidence of the potential 
climax. (Note that seral stands dominated by Finus contorea, but having an understory 
in which shade-tolerant conifers are well represented, are referred to as a successional 
stage of another habitat type.) 

Soi2.--Soils were derived primarily from igneous parent materials (appendix D-1). 
Surface soils were acidic sandy loams to silts with average gravel content of 22 per- 
cent. Ground surfaces had little rock or bare soil exposed; duff depths averaged 
2.6 cm. 

Productivity/hamgement;.--Timber productivity is low to moderate (appendix E-4). 
Pinus contorta is the only species that can be managed with assurance of success. 
Planting of other conifers should be conducted only on an experimental basis. Other 
management implications should be similar to those for the PSME/CAARU h.t., CARU phase, 
or the ABLA/CARU h. t . 

Other studies.--Robert Steele and others (1975 preliminary draft, USDA Forest 
Service, Intermountain Station) described a similar community type for central Idaho. 



Cooper (1975, p. 35) described pure Pinus contorw communities in the Ashton-Henryt s 
Lake area of Idaho, which he attributed to the PSME/CARU h.t. We would have left the 
question of climax on those sites open by assigning them to a PICO/CARU c.t. 

Other Vegetation Types 

The current classification does not define habitat types for all tree-covered areas 
in the State. North-central and northeastern Montana were not sampled. (Dr. Lee 
Eddleman of the University of Montana Forestry School is directing a cooperative study 
of forest habitat types in north-central Montana to be completed in 1978). Also not 
sampled were a few forest-grassland transitions, and some sites where succession toward 
climax is frequently disrupted by flooding. These areas do represent unique sites for 
plant community development and habitat type classifications could be developed for 
them in future studies. For sites where physical disturbance is part of the natural 
environment, classification can be based on the types of relatively stable plant 
communities that occur. The following communities are recognizable, based upon limited 
sampling ( i . e . ,  SCREE), observations, and cited reports: 

FORESTED SCREE COMMUNITIES (SCREE) 

Slopes covered with rock fragments are variously referred to in the literature as 
talus, scree, or rock debris. We have chosen to use the broad sense of the term 
"scree"--that is, any slope covered with loose rock fragments (Fairbridge 1968). The 
term is derived from the Old Norse word "skritha" which literally means "landslide, 
or the rock that slides away under the footr1 (Gary and others 1972). Many of these 
sites are treeless, but those with finer rock often support an open forest cover. 
Ecologically, such stands can be considered as topo-edaphic climaxes, where the vege- 
tation reaches a quasi-equilibrium with the constantly shifting substrate. 

Forest vegetation on scree appears as a scattered, open stand of trees with a 
sparse undergrowth (fig. 47). Differences in size of rock fragments and rates of 
movement cause heterogeneity in vegetation development on a given site, and normal 
succession is constantly interrupted. Thus, the species composition is extremely 
variable, with some of the common indicator species of other habitat types appearing 
unpredictably. Vegetation data from 16 sample stands are listed in appendix C. 

Our preliminary western Montana classification (1972) identified a Pinus ponderosa 
or Pseud~tsuga/"SCREE~~ h.t. Further observations statewide showed Pinus fZexiZi8 and 
Abies Zas$ocarpa also to be associated with scree, It would be possible to reflect 
the general climate by identifying forested scree sites as habitat types within a 
series. However, because of the dominant topo-edaphic influence and the variability 
involved, we prefer to group all these sites under the general heading of Forested 
Scree (abbreviation "SCREE"). In the key, SCREE is separated out first at the series 
level to prevent users of the classification from trying to force a habitat type name 
on these sites. 

SCREE is most often found on steep (greater than 30 degrees), dry, south- to 
west-facing slopes; it occurs over a broad elevational range--5,000 to 6,700 feet in 
our few samples taken east of the Continental Divide, and 3,100 to 7,150 feet west of 
the Divide. It is most abundant along the canyons of major streams. SCREE sometimes 
occurs on northerly aspects and occasionally as high as the upper subalpine forest zone. 

SCREE is characterized by steep, unstable slopes, lack of soil development, 
stockability limitations, low site productivity, and regeneration difficulty. Uses of 
these sites should be restricted to those which occur naturally, such as use by wildlife. 
Hazards are too high and opportunities too low to attempt intensive management. 



Figure 47. --Forested scree on a steep southwest exposure (5,800 feet eZev. ) southwest 
of Augusta i n  central Montana. Pinus f lexilis and Pseudotsuga are the principat 
tree species. Arctostaphylos uva-ursi, Juniperus communis, Potentilla fruticosa, 
Prunus virginiana, Shepherdia canadensis, and Acer glabrum are the conunon wzder- 
growth phn t s .  

At high elevations, sites composed of large boulders are often treeless except 
for islands of stable vegetation attributable to specific habitat types--such as ABLA/ 
LUHI, ABLA/MEF'E, and ABLA-PIAL/VASC. Islands of a given habitat type thus may occur 
within a nonforested scree situation. The LALY-ABLA h.t.s occupy boulder-covered sites 
that are relatively stable. 

BOTTOMLAND HARDlV00D FORESTS 

These riparian forests are dominated by species of PopuZus, Salix,  BetuZa, and 
AZnus, and by arborescent shrubs including Cornus s to  tonifera, Sambucus coerulea, Sorbus 
scopuZina, Acer glabrwn,  Crataegus spp. , and Pmtnus spp. They extend along rivers from 
the mountain forests far out into semiarid grasslands. Because of periodic destructive 
flooding, along with changes in stream channels and sedimentation, climax is rarely 
approached, even though conifers may be present with the hardwoods. Despite frequent 
disturbance, relatively stable plant communities develop and are identifiable. Analysis 
is complicated because these riparian forests are heavily grazed and otherwise disturLAA 
by man's activities. Only a few undisturbed stands remain, usually on islands in the 
major rivers. 

The following community types seem to exist, although stands were not sampled: 

PopuZus trichocarpa-Pinus ponderosa Communities.--These are prevalent along the 
major alluvial valleys below about 4,000 feet elevation west of the Continental Divit,, 
especially in west-central Montana. Foote (1965) sampled and described some of these 
stands. 



PopuZus -brichoompa-BetuZa papyrifera Communities.--~hese occur a t  lower elevations 
(below about 3,500 f e e t )  i n  r e la t ive ly  wet areas  of northwestern Montana, such a s  the 
upper Flathead Valley. They often contain Piceu gZauca X engehanni i ,  and sometimes 
appear t o  be successional t o  Picea hab i t a t  types i n  the  absence of severe flooding. 

PopuZus tpichocarpa Communities.--These a re  widespread a t  lower-to-middle eleva- 
t ions  (below 6,000 f e e t ) ,  especial ly eas t  of the  Continental Divide i n  broad valleys 
i so la ted  from the  conifer  fo res t s  or loca l ly  out of the  range of Pinus ponderosa. The 
Jefferson,  Ga l l a t in ,  and Yellowstone River val leys  support p a r t i c u l a r l y  extensive stands. 
In eas tern  Montana, comparable communities a r e  dominated by the  c losely  re la ted  PopuZus 
deZtoides. 

SaZLz-BetuZa occidentazis Communities. -- These occur i n  t h e  high val leys  near o r  
e a s t  of the  Continental Divide, mostly between 5,500 and 7,000 f e e t  elevation.  They 
a r e  composed of small shrubby t r e e s  (10 t o  20 f e e t  t a l l )  and a r e  apparently associated 
with s i t e s  too cold f o r  PopuZus trichocarpa. Examples include the F l i n t  Creek and 
other headwater val leys  of the Clark Fork River west of the  Divide, and the  Bighole, 
upper Madison, and other high valleys of southwestern Montana. 

POPULUS TREMULOTDES STANDS 

PopuZus tremuZoides Climax Communities. --Pure stands of PopuZus tremuZoides a re  
found i n  the  p r a i r i e s  immediately e a s t  of Glacier National Park. These self-perpetuating 
aspen stands are  apparently the southward extension of the  broad Canadian groveland 
found a t  the  foot  of the  Rockies i n  Alberta and extending e a s t  across Alberta and Sas- 
katchewan i n t o  southwestern Manitoba and adjacent Minnesota (Lynch 1955). Climax 
aspen stands apparently re la ted  t o  t h i s  groveland were noted i n  the  current  study as  
f a r  south a s  Augusta (west of Great Fa l l s ) .  I t  i s  evident t h a t  the  aspen groves have 
more s o i l  moisture than the  adjacent grassland (Lynch 1955). Conifers a re  a t  best  
marginally present i n  these s i tua t ions  and t h e i r  reproduction may be prevented by abun- 
dant PopuZus and luxuriant  undergrowth ( P f i s t e r  1972a). Small patches of climax aspen 
groveland may a l so  occur t o  a limited extent  f a r t h e r  south i n  Montana, near or  e a s t  of 
the  Continental Divide. Reed (1971), Wirsing (1973), and Hoffman and Alexander (1976) 
described th ree  Popu2u.s i2wnuZoides hab i t a t  types in  Wyoming. 

PopuZus tremuZoides-Conifer Communities.--Most aspen groves i n  the  Montana Rockies 
a r e  qu i t e  small, and occur within or adjacent t o  conifer  f o r e s t ;  they have apparently 
been perpetuated by periodic wi ldf i res  (Habeck 1970; Cooper 1975). With the current  
suppression of such f i r e s ,  and especia l ly  where elk and other  animals feed heavily on 
aspen, succession favoring Abies Z a s i o c a ~ a ,  Picea, or  Pseudotsuga i s  evident (Krebil l  
1972). Conifer regeneration i s  a l so  apparent i n  many aspen s tands ,  including those 
a t  the foot  of the  mountains on the eas tern  s ide  of Glacier National Park (Habeck 1970). 
Presumably, stands with good representations of conifers  should key t o  conifer  hab i t a t  
types. Cooper (1975) has a lso  described PopuZus tremuZoides stands i n  northwestern 
Wyoming where they a r e  more extensive. 

JUNIPERUS WOODLANDS 

Stands of e s s e n t i a l l y  pure Junipems scopuZoman cover small areas on rocky, dry 
s i t e s  i n  the  higher val leys  near the Continental Divide. We noted such stands i n  the  
v i c i n i t i e s  of Drummond, Butte, Whitehall, and i n  the  northern p a r t  of the  Madison Range, 
but did not sample them. These coniferous woodlands, found well below the  fo res t  
proper, a r e  apparently a northern extension of the  Great Basin "Pinyon/juniper" zone. 

More commonly, Juniperus scopuZorwn i s  a minor associa te  with o ther  conifers on 
low-elevation s i t e s  within the Pinus fZe&Zis, Pseudotsuga, and Pinus ponderosa se r i e s .  



SAVANNAS 

Coniferous forest and mountain grassland are by far the two most extensive vegeta- 
tional formations in the Montana Rockies. The boundary between them is usually well- 
defined. Mueggler and Hand1 (1974 preliminary draft, USDA Forest Service, Intermountain 
Station) have made a classification of grassland and shrubland habitat types in the 
Montana Rockies. 

Our forest classification includes all stands having a potential of at least 25 
percent forest canopy. Areas having 5 to 25 percent crown canopy coverage potential 
are termed savannas--grassland with scattered trees (Penfound 1967). Such areas are 
not extensive, but if encountered, they should be checked against both the grassland 
and forest classifications. (Neither study specifically sampled savannas. ) 

GREAT PLAINS FORESTS 

Non-Rocky Mountain forests in eavtern Montana were only marginally covered in this 
classification. Sampling was restricted tc Pinus ponderosa forests in the Ashland and 
Roundup vicinities. Stands in the Missouri River Breaks northeast of Lewistown were 
not sampled, although Mackie (1970) described them. Isolated areas of mountain forests 
not sampled include the Bearpaw and Little Rocky Mountains, and the Sweetgrass Hills 
in north-central Montana, and the northern end of the Bighorn Range near the Wyoming 
line. Hoffman and Alexander (19761 should be useful in the latter area. 

CHARACTERIZATON 
AND DISTRIBUTION OF HABITAT TYPES 

Appendix D-2 shows key characteristics of the climate at stations representing 
various habitat types and phases. Most of the data are from U.S. Weather Service 
stations having 30-year normals or long-term records. The habitat type and phase 
shown for each of these stations is estimated to be the appropriate climatic climax. 
Often a reconnaissance plot was taken nearby. 

Other climatic data representing specific forest habitat types in Montana may be 
available from Weather Service records or special studies made by various researchers. 
Even data taken at fire lookout sites may be useful if collected consistently and care- 
fully for several summer seasons and if maximum and minimum thermometers or continuously 
recording hygrothermograph traces were used. Careful evaluation of the site is neces- 
sary to determine the appropriate climatic climax. For instance, climatic data from a 
site supporting an edaphic climax should be interpreted in relation to the nearest ex- 
pression of a climatic climax, rather than the immediate edaphic climax. 

Characteristics of the upper 10 cm of soil are summarized in appendix D-1 and as 
a paragraph in each habitat type description. Soil samples were first examined in the 
laboratory by an experienced soil scientist (Ronald McConnell, USDA Forest Service, 
retired) to determine structure, character of horizons, and textural class. Air-dry 



samples were then weighed, sieved (2 mm) to separate the gravel, and reweighed to 
determine percent gravel content. The soil separate was analyzed for wet color, dry 
color and pH, using the water-paste method with a 12-hour delay before reading with a 
glass electrode pH meter. The soil paste was then used to confirm the textural class 
designation. The gravel and larger coarse fragments were examined by geologists 
(Sigrid Asher-Moore and Cynthia Heliker, University of Montana, Missoula) to determine 
major parent materials. 

Soil sampling and analyses were designed to obtain a simple characterization of 
surface soils for each habitat type, rather than detailed soil-vegetation relationships. 
Even our limited data make it evident that some habitat types are strongly controlled 
by edaphic or topo-edaphic factors and have a narrow range of soil characteristics; other 
habitat types occur on a broad range of soils. 

One of the strongest influences of soil on vegetation in Montana is the presence 
of calcareous parent materials. The PIPO/SYAL h.t., BERE phase as well as the PICEA/ 
PHMA, PICEA/SEST, ABLA/CLPS, and most of the Pinus f ZexiZis h.t. s have a strong affinity 
for calcareous substrates. Dark-colored surface horizons were generally found in 
habitat types having either a grass-dominated undergrowth or calcareous substrates, 
although they were occasionally found in other habitat types as well. 

Exposure of mineral soil and rock was greatest on the warm, dry habitat types of 
the Pinus fZexiZis, Pinus ponderosa, and Pseudo6suga series. Litter accumulation was 
lowest in these habitat types. 

Several habitat types are associated with water tables close to the surface during 
part of the year (e. g . , the PICEA/E&AR, THPL/OPHO, ABLA/OPHO, and ABLA/CACA h. t . s) . 
Our samples indicate that these habitat types have less gravel, finer textures, lower 
pH, and deeper litter accumulation than adjacent upland sites; however, more complete 
soil descriptions would be necessary to adequately document these relationships. 

A few research studies have documented soil characteristics by habitat type in 
the Northern Rockies. .McMinn (1952) and Daubenmire (1968a) showed that soil moisture 
dep'letion rates differ.-substantially among habitat types, and this helped explain the 
differences in vegetation. Work is currently being conducted by the Soil Conservation 
Service (Harold Hunter, Bozeman) and the Bitterroot National Forest (B. John Losensky, 
Hamilton) to measure relationships between habitat types and soil temperatures. 

It is often theorized that vegetation or habitat types can be predicted from soil 
characteristics. But R. and J. Daubenmire (1968) have emphasized that the correlation 
between habitat types and soil types (classified on the basis of standard soil profile 
characteristics) is too weak to allow prediction of habitat types from soil types, or 
vice versa. We subscribe to this viewpoint as a general rule for several reasons. 
First, the development of a soil profile reflects a long-term integration of soil form- 
ing factors, whereas vegetation development is much more sensitive to current climatic 
conditions. Second, soil classification systems are not designed to primarily reflect 
influences on vegetational development; therefore, predictive capabilities should not 
necessarily be expected. Third, vegetational development depends on many factors, of 
which soil characteristics is only one. According to the principle of factor inter- 
action, species are able to grow on a wide range of substrates when other factors pro- 
vide compensatory effects. 

In summary, land managers should be cautious about attempting to "shortcut" in- 
ventories of either vegetative potentials or soils through the process of "assumed 
correlations." Some useful correlations undoubtedly exist; but they must be developed 
objectively, tested adequately, and extrapolated with caution. 



Vegetation 

OCCURRENCE OF SPECIES 

Appendix B i s  an i n t e r p r e t a t i o n  o f  t r e e  spec i e s  occurrence i n  h a b i t a t  types and 
phases. This  provides t h e  b a s i c  information f o r  s e l e c t i n g  and managing t r e e  spec i e s  
based on t h e i r  environmental adapta t ion  and success iona l  r o l e  i n  s p e c i f i c  h a b i t a t s .  

Appendix C - 1  provides constancy and average coverage d a t a  f o r  93 "important" 
spec i e s  ( those  with major occurrence o r  i nd i ca to r  s ign i f i cance )  f o r  each o f  the  h a b i t a t  
types and phases. This t a b l e  can be used [ I )  f o r  ga in ing  more i n s i g h t  i n t o  t h e  s t r u c -  
tu re  of t h e  c l a s s i f i c a t i o n  than t h e  key o r  t he  w r i t t e n  type  desc r ip t i ons  provide;  (2)  
a s  a summary o f  composition i n  t h e  r e l a t i v e l y  mature (70 yea r s  and o lde r )  sample s tands ;  
and (3)  f o r  eva lua t ing  the eco log ica l  amplitude and abundance of any spec i e s  f o r  t h e  
l a t e r  successional  s t ages  o f  t h e  e n t i r e  c l a s s i f i c a t i o n .  

Appendix C-2 provides a d e t a i l e d  presence l i s t  by h a b i t a t  type .  This  inc ludes  a l l  
spec i e s  t h a t  occurred i n  f i v e  o r  more of t h e  approximately 1,500 sample s t ands .  

How t o  use species occurrence data.--The fol lowing examples show how t o  use 
appendixes B, C-1,  and C-2  t o  determine t h e  d i s t r i b u t i o n  and r e l a t i v e  importance of  
p l a n t s  by h a b i t a t  type.  Keep i n  mind, however, t h a t  t h e  p o t e n t i a l  a p p l i c a t i o n  o f  
t he se  appendixes i s  much broader  than shown i n  these  i n t roduc to ry  examples. 

Question 7.--Is Artemisia  trkdeneaka found i n  t h e  ~seudotsuga rnenziesii/Festuca 
Cdahoensis h . t . , and if s o ,  how abundant i s  i t ?  

Data (from appendix C- I.] : PSME/FEID h . t . 
19 s tands  

constancy - 6 (5) - average percent  coverage 

Answer: Constancy i s  about 60 percent  (see code a t  bottom o f  appendix C-1). 
This  means t h a t  11 o r  12 o f  t h e  19 sample s t ands  had some Ar$emisZa 
tddenkaka. The coverage value shows t h a t  Artern$sia h a d a n  average 
canopy coverage of 5 percent  i n  t h e  s t ands  where i t  occurred.  

Question 2.  --Is Arkemisia Gridendata a major undergrowth spec i e s  i n  Montana f o r e s t  
s tands?  

Data: Appendix C - l  shows t h a t  ArtemZsia tr identata was found i n  1.1 of  t h e  100 
h a b i t a t  types and phases l i s t e d .  However, on ly  i n  3 types  and phases 
d id  i t  have a constancy o f  SO percent  o r  more: 

6 s tands  7 s tands  19 s t ands  

Average canopy coverage by Ar6emis-i.a i s  only 1 percent  (even i n  those  s t ands  
where it does occur) except i n  t h e  P~eudotsuga/Festuca ~dahoens i s  h . t .  

Answer: Evidently Ar-bemisia tridentata i s  not a major undergrowth spec i e s  i n  
mature f o r e s t  s t ands ,  with t h e  l imi t ed  exception of  t h e  Pseudotsuga/ 
Festuca iahhoensis h . t . 



Question 3.--If you were given seedl ings  o f  Acer gZubrwn t o  p l a n t  f o r  b i g  game 
h a b i t a t  purposes,  which of t h e  following h a b i t a t  types would you choose f o r  p l an t ing  
them i n ?  

PIPo/FEID h . t . ,  FEID phase 
PSME/FESC h . t . 
ABLA/VACA h . t .  
PSME/PHMA h . t . ,  PHI@ phase 
PSM/CAGE h . t . 
THPL/CLUPl h . t . , CLUlV phase 

Data: This  spec i e s  is not shown i n  appendix C-1 (Constancy and Average Coverage); 
t h e r e f o r e ,  appendix C-2  (Presence L i s t )  w i l l  have t o  s e rve  a s  t h e  source 
o f  d a t a .  According t o  appendix C - 2 ,  Acer gZabrwn was absent  i n  t h r e e  o f  
t h e  h a b i t a t  typos--PIPD/FEID, PS!4E/FESC, and ABLA/VACA--and was present  
i n  only 1 out  of  t h e  10 s tands  i n  PSME/CAGE h . t .  By c o n t r a s t ,  i t  oc- 
cur red  i n  18 of 45 s tands  i n  t h e  PSME/PHMA h . t . ,  PHMA phase, and i n  10 of 
15 s t ands  i n  THPL/CLUfI h . t . ,  CLUN phase. 

Answer: Thus, on ly  PSME/PHMA and THPI;/CLUN a r e  l o g i c a l  choices .  

Question 4.--Which t r e e  spec ies  occur  i n  t h e  PSME/CARU h . t . ,  CARU phase? What a r e  
t h e i r  success iona l  r o l e s  and how abundant a r e  they? 

Answer (provided by d a t a  from appendixes B and C-1): 

PSME/CARU h .  t . ,  C M U  phase 

Species 
(Appendix C-1)  

Constancy (average coverage 
peroent) 

Pinus porzd~rosa a = acc identa l  2 (1) 
P s e u d o ~ u g a  menziesi; C = major climax 10 (60) 
Pinus contorta (S) = major sera1  i n  p a r t  o f  t h e  phase 6 ( 2 0 )  
Lark aceidenha Zis ( s )  = minor sera1  i n  p a r t  o f  t h e  phase 1 (11) 
Abies Zasiocarpa a = acc identa l  1 (1) 
Pinus aZbiccxuZis a = acc identa l  1 (3 )  

.TIMBER PRODUCTIVITY 

Timber p roduc t iv i t y  i s  one of  t h e  key management impl ica t ions  f o r  which da t a  were 
co l l ec t ed  dur ing  t h i s  s tudy .  S i t e  t r e e s  were s e l e c t e d  t o  determine t h e  p o t e n t i a l  he ight  
growth o f  r e l a t i v e l y  free-growing t r e e s .  One s i t e  t r e e  of each spec i e s  was s e l ec t ed  f o r  
each s tand  wherever pos s ib l e .  S i t e  t r e e s  showing marked diameter-growth suppression f o r  
a per iod  o f  10 o r  more yea r s  were r e j e c t e d  during a n a l y s i s  o f  t h e  increment co re s ,  Old- 
growth and s tagnated  t r e e s  were not  used f o r  p r o d u c t i v i t y  es t imat ion .  Even though only 
a s i n g l e  s i t e  t r e e  p e r  spec i e s  p e r  s tand was used, t h e  d a t a  a r e  reasonably c o n s i s t e n t .  
Comparisons appear t o  be v a l i d ,  and t h e  sample s i z e  (794 s tands)  permi ts  comparison of 
p roduc t iv i t y  among h a b i t a t  types  a s  well a s  w i th in  each h a b i t a t  type .  

Determination o f  s i t e  index from height-age d a t a  r e q u i r e s  s p e c i f i c  procedures f o r  
each tree species, The number of years  t o  reach b r e a s t  height  (4 .5  f e e t )  must be meas- 
ured o r  est imated f o r  spec i e s  having h e i g h t - t o t a l  age s i t e  curves.  I f  a s i t e  curve i s  
not  a v a i l a b l e ,  a curve from another  spec ies  must be s e l e c t e d  a s  a s u b s t i t u t e .  C r i t e r i a  
used t o  determine t o t a l  age, a s  well a s  sources  o f  s i t e  index curves and y i e l d  capa- 
b i l i t y  da t a  f o r  t h i s  a n a l y s i s ,  a r e  summarized i n  t a b l e  7 .  



Table 7. - -Cr i ter ia  and sourcas for determining s i t e  indm and for estimating gieZd capccb<Zity 

: Estimated years : 
: to obtain Source of Yield capability 

Species : breast height- site curve1 - (all trees - fig. 8 )  

PIP0 10 Lynch 1958 Brlckell 1970 
PSME 10 w - - L L - - - - - - - m - m -  Used PIP0 curves------------------- 
PIC0 10 Alexander 1966 ~ s c d  LAOC curve2 

5-West side 
LAOC 5 Schmidt and others 1976 Schmidt and others 197h2 
PlCEA ( 3, Alexander 1967 ~lexander~ 
ABGR ( 3~ Stage 1959 
ABLA ( 3, -----------"----  t]scd PICE), curves------------------ 
PIMO 5 Halg 1932 Brickell 1970 
TSHE 10 Deitschman and IJsed PIMO curvc 

Green 196s5 
TliPL ( - - . - - - - - - - - u - - L L  Used PICLA curves------------------ 
TSME ( 3, ---------------- [Jsed PICEA curves------------------ 
LALY ( 3, L - - - - - - u - - - - - - - -  ljsed PICEA curves-----+------------ 
PIAL ( 3, ---------------- Used PICEA curves------------------ 
PIFL ( 3, ---..---------used PICEA curves------------------ 

All site curves with a 100-year index age were converted to a 50-year index age. 

* Brickell's (1970) curves for PIC0 and LAOC (trees larger than 5.0 inches) were nearly idcn- 
tical. A new curve (based on all trees) was developed for LAOC from yield data in Schmidt and 
others (1976). The LAOC curve for all trees appcaxs to be as accurate as any available for esti- 
mating PIC0 yield capability for all trees. 

Curves based on age at breast height were used. 

Data used in a recent yleld study (Alexander and others 1975) were provided by Alexander. 
Site index and mean annual increment from 21 fully-stocked natural stands werc used to develop the 
curve shown in figure 8. (Yield capability = -26.0 + 1.84 Site Index (50); R' = 0.66). 

TSHE height and age werc used to estimate PIMO site index. 

We used Pinus ponderosa curves for determining Pseudotsuga site index rather than 
Brickell's (1968) Pseudotsuga curves, because the curve shapes for Pinus ponderosa are 
more realistic for our data (giving closer estimates for different aged site trees in 
the same stand). Furthermore, since Pinus ponderosa yield tables are currently used to 
estimate Pseudotsuga yields in the Northern Rocky Mountains, it is more logical to use 
Pinus ponderosa site index for estimating Pseudotsuga yields. 

We used Alexander's (1967) P'i-cea enge2manni.i curves for Picea rather than Brickell's 
(1966) because : (1) Alexander's are based on breast -height age (data available) rather 
than total age (estimate required); (2) the curve shapes are more realistic for our data 
(giving closer estimates fox different aged site trees in the same stand); and (3) y i e l d  
data related to the curves are available (Alexander and others 1975). We also used 
Alexander's (1967) Picea engeZrnanni; curves f o r  several other species that lack site- 
index curves; because they do not require breast-height age estimates. Thus a possible 
source o f  estimation error is eliminated. 

The site-index data (base age 50 years) have been summarized by species within 
habitat types (appendix E - 1 ) -  Because of regional differences in habitat-type occurrence 
as well as apparent regional differences in productivity fox some habitat types, all 
timber productivity data were summarized separately for west-side and east-side forests. 
The mean site index was calculated whenever three or more values were available. With 
five or more values, a 95-percent confidence interval for estimation of the true popula- 
tion mean was calculated. (The confidence interval narrows with both decreased varia- 
bility and increased sample size.) The same procedure was used for summarizing basal 
areas of sample stands. 

The maximum heights observed in old-growth stands (>200 years) are presented in 
appendix E-2. These data can be used for simple comparisons and for identifying sites 
where height is severely limited. 



Although site productivity can be compared by using site index alone, a more use- 
ful assessment can be made by using the estimated net yield capability of the site 
(cubic-foot production). Until managed-stand yield tables are completed, the best 
approach is to use natural-stand yield tables for assessing yield capability. As 
stated by Brickell (1970), "Yield capability, as used by Forest Survey, is defined as 
mean annual increment of growing stock attainable in fully stocked natural stands at 
the age of culmination of mean annual increment." (In other words, yield capability = 
maximum mean annual increment attainable in fully stocked natural stands. For additional 
explanation see Glossary, appendix G.) 

The curves used to estimate yield capability from site index are presented in 
figure 48. 

Yield capability values are based on cubic feet of all trees (>0.5 inch d.b.h.). 
The Lapix occidentalis curve was derived from Schmidt and others (1976). (Brickell's 
1970 curve for this species was only for trees greater than 5.0 inches in diameter.) 
The Larix curve was also used for Snus con-borta because Brickell's (1970) curves (trees 
>S.O inches) are almost identical for the two species, and because natural stand yield 
data have not been published for Mnus contorts. 

The Zcea curve was derived from original data used in developing managed-stand 
yield tables (Alexander and others 1975). We calculated mean annual increment for all 
trees for 21 of Alexander's fully stocked natural stands near the age of culmination 
of mean annual increment (ages from 97 to 165 years). A linear regression of yield 
capability on Alexanderfs (1967) site index was conducted, converted to site index at 
base-age 50, and plotted in figure 48. \Yield Capability = -26.0 + (1.84 X 50-year 
site index.) R~ = 0.661. The other curves were developed by Brickell (1970) from 
natural-stand yield tables. 

The spread in these curves indicates that natural-stand yield capability for a 
given site index is considerably higher in Abies grandis- and Pinus montCcoZa-dominated 
stands than for other species. This illustrates the importance of using species- 
specific curves for estimating productivity. 

. Om best current estimates of yield capability (in cubic feet/acre/ycar) for each 
habitat type are shown in appendix E-3 (west-side) and E-4 (east-side). Procedures 
used to develop these estimates were: 

1. Yield capability was estimated f o r  each site tree from appropriate species 
curves according to the criteria in table 7. These values were plotted by species 
within habitat types and phases for a visual display of distribution. 

2. Mean yield capability for all site trees in each habitat type was calculated 
and cutoff points were established to approximate 90 percent of the range of our data. 

3 .  For habitat types where stockability appears to limit productivity, a stock- 
ability factor was developed. Basal area data for plots in these types were compared 
with Meyerfs (1938) basal area data for fully stocked "normal" stands, following the 
approach of MacLean and Bolsinger (1973). From these calculations and additional 
observations, an average mean stockability factor was determined for several habitat 
types. This factor was multiplied by yield capability for a given site index to 
determine the adjusted yield capability. A factor of k0.10 was used to expand the 
estimated range of productivity. 

These current best estimates (appendixes E-3 and E-4) portray both relative pxo- 
ductivity of habitat types and the range of productivity within a habitat type. From 
these, it is possible to assign a ranking or qualitative rating of potential timber 
productivity of natural stands for use in planning. 



S ITE l NDEX (TO YEAR BASE) 
Figure 48 , - -Y ieM capab i l i t y  of fuZZy s tocked naturai! stmzds i n  relation eo site index. 



A s  Daubenmire (1976) emphasized, n a t u r a l  vege ta t ion  serves  a s  a  convenient i nd i -  
c a t o r  o f  p roduc t iv i t y  over  l a r g e  a r eas  o f  land .  However, p roduc t iv i t y  wi th in  h a b i t a t  
types  (appendix E)  o f t e n  shows s u b s t a n t i a l  v a r i a b i l i t y .  The fol lowing p o i n t s  he lp  
expla in  t h i s  v a r i a b i l i t y ,  and give suggest ions f o r  reducing i t .  

1 .  S i t e - index  curves were used t o  o b t a i n  p roduc t iv i t y  d a t a  from y i e l d  t a b l e s .  
Di f fe ren t  height-growth p a t t e r n s  undoubtedly occur on d i f f e r e n t  s i t e s ,  but  da t a  t o  
account f o r  t h i s  v a r i a t i o n  a r e  not  ava i l ab l e .  

2. Yield t a b l e s  and s i t e  curves have not  been developed f o r  a l l  spec i e s ,  making 
ex t r apo la t i on  necessary.  

3. Yields of  mixed spec i e s  s tands  can be es t imated  by seve ra l  i nd iv idua l  spec i e s '  
y i e l d  t a b l e s .  We found t h a t  a  range of 30 t o  40 cubic f ee t / ac re /yea r  i n  y i e l d  capa- 
b i l i t y  was common i n  i nd iv idua l  s tands ,  depending upon t h e  spec i e s  used f o r  es t imat ion .  

4 .  Some v a r i a b i l i t y  i n  p roduc t iv i t y  wi th in  a  h a b i t a t  type is  l o g i c a l  i n  a  na tu ra l  
c l a s s i f i c a t i o n  system. The h a b i t a t  type c l a s s i f i c a t i o n  i s  based on a b i l i t i e s  o f  spec ies  
t o  reproduce and mature under competi t ion,  no t  on t h e i r  r a t e s  o f  growth, The c o r r e l a -  
t i o n  between t h i s  and p roduc t iv i t y  i s  imperfect .  (For i n s t ance ,  i n  some s tands  t r e e  
r o o t s  draw on underground water t a b l e s  and achieve exce l l en t  growth r a t e s ,  while su r f ace  
drought l i m i t s  development o f  t r e e  seedl ings  and undergrowth,) 

5. Where a  more accura te  est imate of  p roduc t iv i t y  i s  needed f o r  l oca l  a r ea s ,  we 
recommend t ak ing  add i t i ona l  s i t e - index  samples. 

6.  I t  has been suggested t h a t  p roduc t iv i t y  es t imates  f o r  h a b i t a t  types  could be 
improved by incorpora t ing  c l a s s i f i c a t i o n s  of  s o i l s ,  topography, o r  c l imate .  We have 
demonstrated a  major reg ional  d i f f e r ence  i n  p roduc t iv i t y  by sepa ra t ing  west-s ide and 
e a s t - s i d e  d a t a  (appendix E ) .  Differences i n  p roduc t iv i t y  wi th in  a h a b i t a t  type due t o  
topography o r  s o i l s  axe a l s o  apparent i n  some loca l  a r ea s ,  However, because of t h e  
l i m i t a t i o n s  of e x i s t i n g  s i t e  index curves and y i e l d  t a b l e s ,  f u r t h e r  refinement of  
p roduc t iv i t y  da t a  f o r  l a rge  a r e a s  should be based on-more p rec i se  methods o f  measuring 
p roduc t iv i t y .  

7 .  Natural-s tand y i e l d  c a p a b i l i t y  by h a b i t a t  type could be es t imated  more pre-  
c i s e l y  by d i r e c t  measurements of volume growth, r a t h e r  than by us ing  s i t e  index t o  
e n t e r  a y i e l d  t a b l e  based on averages. This  would r equ i r e  a n a l y s i s  o f  e x i s t i n g  timber 
inventory p l o t s  r ep re sen t ing  rnaximwn growth p o t e n t i a l  o r  new f i e l d  measurements. 

8. Recent s tand  growth models (Stage 1973, 1975) u t i l i z e  growth c o e f f i c i e n t s  
based on h a b i t a t  types .  These add a  new dimension t o  y i e l d  p red i c t i on ,  provide t h e  
b a s i s  f o r  developing managed-stand y i e l d  t a b l e s ,  and should improve our  knowledge o f  
p roduc t iv i t y  wi th in  and between h a b i t a t  types .  

Geographic Distributions of Habitat Types 

As discussed  i n  t h e i r  ind iv idua l  d e s c r i p t i o n s ,  most h a b i t a t  t ypes  a r e  r e s t r i c t e d  
t o  c e r t a i n  a r e a s  wi th in  t h e  Montana Rockies. Many o f  them--including t h e  e n t i r e  A b i e s  
g r a n d i s ,  Thuja, and Tsuga s e r i e s - - a r e  confined t o  northwestern and wes t -cent ra l  p a r t s  
o f  t h e  S t a t e .  Others ,  inc luding  t h e  e n t i r e  Phus fZecFiZis s e r i e s ,  a r e  found only near  
o r  e a s t  o f  t h e  Cont inenta l  Divide. Only a  few--e.g.,  PSIME/CARU, PSME/SYAL, PIAL-ABLA-- 
a r e  r e l a t i v e l y  common throughout t h e  Montana Rockies. 

The geographical  d i s t r i b u t i o n  o f  each h a b i t a t  type i s  r e f l e c t e d  i n  appendix A,  
which shows t h e  number of  sample p l o t s  i n  each h a b i t a t  type  and phase taken  i n  each of  
12 p o r t i o n s  of t h e  S t a t e .  Absence of sample p l o t s  i n  a  given a r e a  does no t  neces sa r i l y  
i n d i c a t e  t h a t  t h e  h a b i t a t  t ype  is not  p re sen t ,  bu t  it does suggest t h a t  it is a t  most 
of  minor occurrence.  



Figures 49 through 56 axe schematic diagrams o f  t h e  p a t t e r n  of  f o r e s t  h a b i t a t  
t r p e s  and phases found i n  seven a reas  of Montana. These d<agrams are not ZiteraZZy 
acewake,  but they d o  at tempt t o  portray t he  arrangement o f  a l l  major h a b i t a t  types 
l i k e l y  t o  be found i n  a given v i c i n i t y ,  On a s p e c i f i c  mountainside o r  i n  a small 
drainage, a s  few as h a l f  o f  the types depicted f o r  t h a t  genera l  v i c i n i t y  may be present ,  
These diagrams a l s o  i l l u s t r a t e  t h e  c r i t e r i a  used i n  de f in ing  t h e  c l a s s i f i c a t i o n  u n i t s .  
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Figure 49. --Schematic d i s t r ibu t ion  of t ree  and key undergr~owth species usuaZ zy encoun- 
tered w i t h  increasing eZevation (from Zeft t o  r i g h t )  in mature forest stands near 
Libby. The horizontaZ bars designate Zmer and upper Zimits o f  the  species. [That 
poreion o f  the  t r e e  species '  range where it i s  considered cZ;max is indicated by  
shading. That porkion o f  the undergrowth species' range where it i s  used 50 
def.i.ne a habika* type is indieabed by shading. 



Figure 50. --Sohematic distribution of tree and key undergrowth species usuaZZy encoun- 
tered with increasing elevation (from Zeft t o  right) i n  mature forest s tmds  near 
MissouZa. The horizontaZ bars designate tower and upper Zimits of the species. 
Tha-t portion o f  the tree spec5es' rmge whme it .is cons<dered c l imm i s  indicated 
by shading. Thak por t im of the undergrowth species' rmge where it is used do 
define a habitat type i s  indicated by shading. 
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Fzgure 51.--Schematic d i s t ~ b u t i o n  of tree cmd key undergrowth species usuaZZy encoun- 
tered with increasing eZevation (from l e f t  t o  rightl  in ,  mature forest stands i n  th 
v i c in i t y  of Butte d PhiZipsbmg. The hor$zontaZ bars designate lower and upper 
l imits  of the species. T h a t  portion of the tree species' range where it $8 considered 
oZ<rna.x is indicaeed by shading. That portion of the undergrowth species' rmge where 
it i s  used t o  define a habitat type i s  indicated by shading. 

B .- 
l 2 S 6 

- 0, 

m - 

, ,  
rn - 
f 

J 



I 

the upper l im i t s  of Cage are not well defined. 

H. f. 

Figure 5 2 .  --Schematic distr<bution o f  tree and key unde~g~owth  species usuaZZy encoun- 
tered u i t h  increasing eZevation (from Zeft t o  r i gh t )  i n  mature forest stands i n  the 
v i k n i t y  o f  DiZZon and Lima. The horizontaZ bars desigrtaee Zower and upper Limits 
of the species. That portion o f  the tree species' range where it is consid~red 
c2imu.z is Cndicaked by shading. That portion of the undergrowth species' range 
where it is used t o  define a habitat type i s  indicated by shading. 
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Fi.gure 53, --Schematic dis tr ibut ion o f  tree  m d  key undergrotLtth species usuaZZy encoun- 
tered ~ 6 t h  increasing eZevation (from Zeft t o  r$ghtl i n  mature forest atmds on 
limestone substrates i n  the  LittZe Belt Mountains. The horizontaz bars designate Zoz3er 
and upper Zimits of the species. That portiun of the t ree  species' range where C t  i s  
considered cZimac i s  indicated by shading. Thak portion of the undergrowth species' 
range whre  i* {s used t o  def ine  a habitat type 3s indicated by shading. 
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Figure 54.--Schematic dis tr ibut ion of tree and key undergrowth species usually encoun- 
tered wi th  increasing eZeuation (from Zeft t o  r i ah t )  i n  maiare forest  stands on 
nonlimestone substrates i n  the L i t t l e  Belt  Mountains, The horizontal bars d ~ s i , q n a t ~  
Zower and upper Zimits of the species. T h a t  portion of the t ree  species' range where 
it i s  considered cZimm i s  {ndicated by shading. That poreion of the undergrowth 
species' range where it is used t o  define a habitat type i s  indicated by shading. 
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Figure 55, --Schematic dis tr ibut ion of  tree and key un&rgrmth species usuaZZy encoun- 
tered wi th  increasing eZevation (from Zeft t o  r igh t )  i n  mature forest stands in the 
GaZZatin and Absaroka Ranges. The horizontaZ bars designate Zower and upper Zirnits 
o f  the species. That portion of the t ree  species' range where i k  is conszdered 
c t imm i s  indicated by shading, That portion of the wrdergrowth species' range where 
it is used t o  define a habitat type i s  indicated by shadi.ng. 
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Figure 5 6 .  --SchematCc diskr.ibution of t ree  and key undgrgrowth species usualZy encoun- 
tered with increasing soiZ moisture (from Zeft  t o  r$ght)  $n mature forest  stands 
near AshZand. The horizontaZ bars designate Z o ~ e r  and upper ZirnC6s of the  species. 
Thut portion of the  t r e e  species' range where it i s  considered climax i s  indicated 
b y  shading. That poreion of the undergrouth species' r a g e  where it is used t o  
def ine  a habZtat t y p e  i s  indicated by shading. 

Relationship to Other Habitat Type Classifications 

The Montana classification was developed through successive steps of data analysis 
and field testing; two preliminary classificatians (1972, 1973) and a review draft (1974) 
were made available for field testing, The relationships of our classification to R. 
and J. Daubenmire's (1968) classification (which had been extrapolated to Montana prior 
to this study) as well as development from the preliminary classifications are illustrate 
in figure 57. This figure provides a means of translating fieldwork done with a pre- 
liminary classification to the current habitat type designations, and of comparing 
information from habitat types in northern Idaho. 

The Montana forest classification i s  also closely related to concurrent studies i n  
central Idaho and the Nezperce National Forest (Robert Steele and others 1975, 1976, 
preliminary drafts, USDA Forest Service, Intermountain Station) as well as northwestern 
Wyoming and adjacent portions of Idaho (Cooper 1975). As discussed in the habitat type 
writeups, many of the individual types are related to types or communities described in 
a number of other studies from areas outside of the Northern Rockies (Mctean 1970; 
Ogilvie 1963; Reed 1969; Pfister 1972a; Thilenius 1972; Hall 1973; Hoffman and Alexander 
1976). Forest habitat type classifications now being conducted in other areas will be 
compared with ours at a later date. 



Figure 57.--The re lat ionship  o f  the  f inal  Montana c l a s s i f i c a t i o n  t o  preliminary reports 
and t o  R. and J .  Daubenmire's (1968)  stand data. 
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USE OF THE CLASSIFICATION 

Validation 

Our objective has been Similar to that of R. and J. Daubenmire (1968)--that is, to 
develop an ecological classification of forest land in which not only vegetation but 
also climate, geography, and disturbance factors are taken into account. Vegetation 
characters are convenient to use for this purpose, and the natural vegetation that 
develops over a long period of time without disturbance is felt to reflect the overall 
environment. It acts like a complex environmental monitoring system, R. and J +  Dauben- 
mire (1968) stated the goal of such ecological classifications as follows: "That system 
. . . closest to a natural one that allows the most predictions about a unit from a 
mere knowledge of its position in the system." 

The current Montana classification culminates 4 years of intensive research, 
Although its preliminary drafts have had the benefit of 3 years of testing by land 
managers, further refinement is always possible. 

Use of Habitat Types 

Layser (1974) and Pfister (1976) have outlined potential values of habitat types 
in resource management. Perhaps the most important overall use is as a land stratifi- 
cation system--designating land areas with similar environments or biotic potential-- 
thereby providing a tool for cataloging and communicating research results, adrninistra- 
tive study results, accumulated field observations, and intuitive evaluations. The 
habitat type classification is presented as a foundation for basing predictions of re- 
sponse to land and vegetation management activities. tlowever, habitat types are not a 
panacea for decisionmaking or research interpretations, Rather, habitat types will 
complement information on current (seral) vegetation, soils, outdoor recreation, socio- 
economic conditions, hydrology, and wildlife. For instance, although habitat types do 
not include a description of young seral communities which would be useful for wildlife, 
range, silviculture, etc., this classification of sites and mature forest communities 
does provide the foundation upon which successional stages can be studied and defined. 
Habitat types will also aid more intensive land management and land use planning. 

Some of the current and potential uses of habitat types include: 

1. Timber management--developing seed source and seed transfer rules, serving as 
a stratification for tree improvement programs, selecting species fox planting (Pfister 
1972b), comparing natural regeneration (Shearer 1976), evaluating cutting and regenera- 
tion methods, and assessing relative timber productivity. 

2. Range and wildlife management--assessing relative forage production, comparing 
potential values for domestic grazing, and evaluating summer and winter use by big game 
(Lyon 1975; Maxcum 1975). 

3. Watershed management--estimating relative precipitation, evapotranspiration, 
and moisture-holding characteristics. 



4 .  Recreat ion--assessing s u i t a b i l i t y  f o r  var ious  types  of  r e c r e a t i o n a l  u se ,  
eva lua t i ng  impacts of use on p l an t  communities and s i t e s  (Helgath 1975; Dale 19731, 
and p r e d i c t i n g  recovery r a t e s  following d is turbance .  

5 .  Fores t  p ro t ec t i on - - ca t ego r i z ing  f u e l  bui ldup,  implementing f u e l  management, 
and eva lua t i ng  t h e  n a t u r a l  r o l e  of  f i r e  inc lud ing  frequency and i n t e n s i t y  o f  burns 
(Aldrich 1973; Arno 1976); and assess ing  s u s c e p t i b i l i t y  t o  va r ious  i n s e c t s  and d i s ea se s .  

6 .  Natural a r e a  preserva t ion- -he lp ing  t o  i n su re  t h a t  t h e  environmental spectrum 
i s  adequately represen ted  i n  research na tu ra l  a r e a s  (Schmidt and Dufour 1975). 

Some management impl ica t ions  a r e  discussed i n  t he  d e s c r i p t i o n s  of  t h e  h a b i t a t  types 
i n  t h i s  r epo r t .  Addit ional  impl ica t ions  can be developed from t h e  appendix d a t a .  Val- 
uab le  information regard ing  t h e  response of each h a b i t a t  t ype  t o  s p e c i f i c  t rea tments  
can be obtained by c a r e f u l l y  documenting and analyzing Eield obse rva t i ons .  Also, f i e l d  
r e sea rch  s t u d i e s  i n  many func t ions  can use t h e  h a b i t a t  types  a s  a s t r a t i f i c a t i o n  f o r  
des ign ing  s t u d i e s .  Study r e s u l t s  can then  be repor ted  i n  a  form s u i t a b l e  f o r  app l i ca -  
t i o n  on app rop r i a t e  h a b i t a t  types .  

Mapping 

Habi ta t  type  maps have become an important management t o o l  i n  t h e  Northern Region 
of  t h e  USDA Fores t  Se rv i ce  (Deitschman 1973; Stage and Alley 1973; Daubenmire 1973). 
They provide a  permanent record  of  h a b i t a t  type  d i s t r i b u t i o n  on t h e  landscape and a  
b a s i s  f o r  acreage e s t ima te s  f o r  land-use planning.  

Maps may be made a t  var ious  s c a l e s  and degrees of  accuracy,  depending upon objec-  
t i v e s .  For r e sea rch  s t u d i e s ,  p ro j ec t  planning,  e t c . ,  maps should be accu ra t e  and 
d e t a i l e d ;  each phase of  a  h a b i t a t  type should be de l i nea t ed ,  e s p e c i a l l y  f o r  r e sea rch  
s t u d i e s .  The map s c a l e  should range from 4 t o  8 inches p e r  mi l e .  A t  a  broader  l e v e l  
o f  planning (mul t ip le  use planning u n i t ,  National Fores t s ,  e t c . )  map accuracy and 
d e t a i l  may decrease and mapping e f f o r t s  may be ex tens ive .  Hab i t a t  types  a r e  o f t e n  t h e  
f i n e s t  subdiv is ions  shown, and map s c a l e  can range from 1 t o  2 inches pe r  mi le .  

S t i l l  broader  l e v e l s  o f  mapping may be requi red  f o r  reg iona l  needs ( s e l e c t i o n  of  
powerline c o r r i d o r s ,  S t a t e  o r  reg iona l  p lanning) ;  these  may employ s c a l e s  of  1/4 t o  
1 / 2  inch  per  mi l e ,  and may depic t  only h a b i t a t  type  groups o r  s e r i e s .  These should be 
synthes ized  from l a r g e - s c a l e  h a b i t a t  type maps whenever t h e  l a t t e r  a r e  a v a i l a b l e .  

Se l ec t i ng  a  mapping approach and appropr ia te  s c a l e  t o  produce an acceptab le  map 
must be based on t h e  fol lowing:  ( I )  a n t i c i p a t e d  use  o f  t h e  map, ( 2 )  accuracy l e v e l  
r equ i r ed ,  ( 3 )  a v a i l a b i l i t y  o f  adequately t r a i n e d  personnel ,  and (4) amount of t ime  and 
f i n a n c i a l  support  a v a i l a b l e  t o  achieve t h e  s p e c i f i e d  accuracy l e v e l .  

A t  s c a l e s  of  4 t o  8 inches  per  mi le ,  t h e  h a b i t a t  t ypes  o r  phases a r e  u s e f u l  a s  t he  
mapping u n i t s ,  accept ing  i nc lu s ions  (up t o  15 percent )  of  o t h e r  types  t oo  small t o  map 
sepa ra t e ly .  I n  complex topography and a t  smal le r  map s c a l e s ,  s p e c i a l  mapping u n i t s  
must be developed, which may be ca l l ed  complexes o r  mosaics. Such mapping-unit com- 
p lexes  must be def ined  f o r  each a r ea  being mapped, r a t h e r  than  on a preconceived 
grouping. The amount and r e l a t i v e  pos i t i ons  o f  h a b i t a t  types  and phases w i th in  a  
complex must be s p e c i f i e d  because t h e  management i n t e r p r e t a t i o n s  of  a  mapping u n i t  a r e  
t i e d  t o  t he  taxonomic u n i t s - - s e r i e s ,  h a b i t a t  type ,  and phase.  

Regardless o f  t h e  mapping s c a l e  used, t h e  f i e l d  roconnaissance should i d e n t i f y  
s t ands  t o  t he  phase l e v e l .  The amount and l oca t i on  of  f i e l d  reconnaissance should a l s o  
be s p e c i f i e d  on t h e  map o r  i n  a  r epo r t  f o r  u se r s  o f  t h e  map. F i n a l l y ,  t h e  map accuracy 
should be es t imated  and checked t o  maintain q u a l i t y  cont ro l  i n  a p p l i c a t i o n  o f  t h e  
h a b i t a t  type  c l a s s i f i c a t i o n ,  



Grouping 

Since this classification system for potential vegetation is hierarchical, it can 
be used at various levels of differentiation for various purposes. Field data (vegeta- 
tional inventories) for determining habitat type and phase should be collected accur- 
ately and recorded for future reference--for instance, using a checklist (appendix F). 
This approach is only slightly more time-consuming than taking cruder field data. It 
enhances the value of the data and the comprehension of the investigator; moreover, it 
helps provide a basis of professional credibility for the work. Above all, it provides 
flexibility in the ultimate use of the data. In contrast, if habitat-type groups are 
assigned in the field, reevaluation or more detailed analysis is not possible. Without 
field data, the probability of an unsatisfactory product is high. 

Relatively few habitat t y p e s  and phases occur in a given forested area. Moreover, 
some of these will be so minor in extent that once their presence is documented they 
need not enter into most broad-scale forest management considerations. This leaves a 
relatively small number of habitat types to be identified (and mapped) in a given area. 
After the distributional patterns of all the habitat types have been identified, the 
types can be grouped in logical categories to facilitate resource planning and public 
presentations. 

Where implications for management are similar, it may be desirable to consider an 
entire series (e.g., Pinus fZe&Zis series, or A b i e s  grandis series) as one group. 
Conversely, where management considerations contrast strongly even at the phase level 
(e.g.,  the phases of PSME/CARU h.t.1, it may be desirable to split a habitat type in 
the grouping process. 

Below is one example of a grouping made on the basis of overall ecological 
similarities including geographical distributions: 

Pinus f lex i l i s  series 
PIPO/AND ; PIPO/AGSP; PIPO/FEID; PIPO/PUTR h . t . s 
PIPO/SYAL; PIPO/PRVI h . t . s 
PSME/AGSP; PSMF/FEID; PSME/FE;SC; PSME/SYOR h . t . 5 

PSME/VACA; PSME/CARU h . t . , ARUV phase 
PSME/PHMA; PSME/SYAL h.t., SYAL and CARU phases 
P S ~ / V A G L ;  PS!&/LIBO h . t . s 
PSME/CARU h.t,, AGSP and PIP0 phases; PSME/SYAL h.t., AGSP phase 
PSME/CARU h . t . , CARU phase ; PSME/CAGE h . t . 
PSME/SPBE; PSME/ARUV h . t . s 
PSME/JUCO; PSME/ARCO h . t . s 
PICEA/CLUN; PICEA~VACA h . t . s 
PICEA/PHM; PICEA/GATR; PICEA/LIBO; PICEA/SMST h . t . s 
Abies grandis series 
THPL/CLU~;  TSHE/CLUN h . t . s 
THPL/OPHO; ABLAIOPHO; PICEAIEQAR h.t.s 
ABLA/CLUIV; ABLAIGATR; ABLA/LIBO h . t . s 
ABLA/VACA h . t . 
ABLA/CACA h . t . 
A B L A / ~ F B ;  TSME/MEFE; ABLA/ALSI h . t . s 
ABLA/XETE h . t . , VAGL phase ; TSMEIXETE; ABLA/VAGL h . t . s 
ABLA/XETE h . t . , VASC phase ; ABLA/VASC h . t . , ABLA/CAGE h . t . , CAGE: phase 
ABLA/CARU; ABLA/ARCO; ABLA/CAGE h.t., PSME phase 
PICEA/SEST; ABLA/CLPS h . t , s 
ABLA/LUHI; TSME/LUHI; ABLA-PIAL/VASC; ABLA/RIMO h . t . s 
PIAL-ABLA; LALY-ABLA; PIAL h . t . s 
Pinus contorta series 



Other bases f o r  groupings may be useful  f o r  var ious  s p e c i a l i s t s  i n  resource  management. 
I t  i s  important t o  remember t h a t  such groupings ( i f  used a t  all) should be made after a 
thorough inventory has been completed a t  t h e  h a b i t a t  type  o r  phase l e v e l .  Furthermore, 
every group should inc lude  a record of  t he  r e l a t i v e  amounts of  each h a b i t a t  type (and 
phase) within it; t h i s  w i l l  s e rve  as a b a s i s  f o r  general  s tatements  about t h e  group. 
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APPENDIXES 



Number of sample plots by habrtat type, phasc, and National Forest in Montana. (c.t. = communrty type)  

K = Kootenai National Forest H 
F - Flathead National Forest & wcst-sidc Glarier N.P. WLC 

WL = west Lolo National I'orest (west of M~ssuuls) 
EL = east Lolo National Forcst ELC 
B r Bitterroot National Forest 
lI = Dcerlodgc National Forest G 

BHD = Beaverhead National Forest 
C 

= Helena National Forest 
= west Lewis and Clark National Forest 
and cast-side Glacier N.P. 

= east Lewis and Clark National Forest 
(east of Choteau) 

= Gallatin National Forest and northern 
Yellowstone N.P 

= Custer National Forcst 

-- 
NATIONAL FOREST VlCINITY -- 

HABJTAT TYFE/PHASE : K : F : WL : EL : B : D : BHD : H : WI,C : ELC : I; : C : TOTAL- - .- 

SCREE . . 2 4 3 .  4 2 1 . -  I6 

PINllS FLEXILIS SERIES 

PIFL/AGSP . . . 1 1 2  1 . . I  6 
PIFL/FEID, FEID . . . . .  2 2 1 1 1  7 

IFElD, FESC . . . . .  . 2 1 i 4 
PIFL/JlICO . . . . .  1 .  1 1 . 4  7 -- 

24 
PlNUS PONDEROSA SERIES 

PIPO/FEID, PEID . . 2 6 .  1 . 4  14 

/FEID, FESC 1 1  4 3 2 .  5 . . .  16 
PIPO/PUTR, AGSP . 1 2 .  . 1 . . .  4 

/PUTR, FEID 2 :  1 1 1 .  2 . . .  7 

PIPO/SYAL, SYAL . . I . 3 .  . . 2 . 2  8 
/SYAL. BERE . .  . .  . . . 2 . 1  7 

PIPO/PRVI, PRY1 . . . . .  . . . . 6  6 
/PRVI. SHCA . .  . . .  . . . . 2  - 2 

82 

PSEUWTSUGA MENZIESII SERIES 

PSME/VACA 8 2  S 5 2 1 .  2 1 1 27 
PSME/YW, PHMA 1 4  9 1 0 7 3  1 3 .  2 4 45 

/ p H ,  CARU 2 2 4 .  . . 8 

PSME/VAGl,. VAGl. 1 1 4  . 1 3 .  2 1 .  13 
. . /VAGL, ARUV 4 2 ; .  . . 9 

/VAGL. XETE 1 5 3 7 . . 1 -  . . . 18 

PSME/LIBO. SYAL 2 1 4 . .  1 .  I . .  9 
/LIBO, CAR11 1 .  ; 2 1 2 1  2 .  2 . .  12 
ILIBO, VAGL 7 2 2 1 .  I . .  9 

PSME/SYAL, AGSP 1 1  1 4  2 .  9 
/SYAL, CARU ; 6  1 6 1 0  4 .  ; 6 :  4 0 
/SYAL, SYAL 1 .  2 2  2 3 3 2 3 .  18 

PSME/CARU, AGSP 2 1  2 2 3 .  . . 10 
/CARU, ARW 2 .  . 2 5 .  i : 11 
/CARU, CARU 2 1 . 11 S 11 9 12 1 i ; :  62 
/CARU, Pr PO 1 .  2 1 7 .  . 2 .  1 . .  14 

PSME/CAGE . . 3 . .  1 2  2 1 1  10 
PSME/SPBE 1 2 . .  . 2 4  1 . .  11 
PSME/ARW . . . . .  . 3 .  4 . I  8 

PSME/JUCO . . . . 5 2  1 6 . .  14 
PSMEIARCO . . 2 5 ; .  2 . .  13 
FSHE/SYOR . . . . .  1 .  . . 1 - 

PICEA SERIES 
4 16 

PICEAIEQAR . 3 .  . 1 1 2  1 1 .  9 
PICEA/CLUN, VACA 1 7 .  . . .  . . 8 

/CLUN, CLUN 5 I1 . . . .  . . 16 

PICEA/PW . . . . .  . 6 .  6 
PICEA/GATR . 1 1 1  1 1 .  1 9 .  IS 
PICEA/VACA : : .  . . .  . 1 . . 5 

PICM/SEST, PSME . . 2 1 2 . .  5 
PICEA/SEST,PICEA . . .  . . 5 . .  5 
PICEMLIB0 . . : 1 . ;  5 5 11 21 
PICEA/SMST . . 1 ; :  2 3 ;  10 

100 

(con. ) 



APPENDIX A (Con.) 

-- 
NATIONAL FOREST VICINITY 

WEITAT TYPE/PHASE : K : F  : Y L  : E L : B  : D  : B H D : H  : W L C  : E L C : G  : C :  TOTAL 

ABIE9 GRANDIS SERIES 

ABCR/XETE 5 1 .  . . . . .  6 
ABGR/CLUN. CLUN i i 2 . 2 . . . . . .  

/CUIN, ARNU 1 4 
6 

1 .  . . . . .  6 

JCLUN, XETE I 2 1 . * .  
ABCRILIBO, LIBO . I 2 . i : . . 

/LIBO. XETE . . 3 . . .  . . 

THUJA PI,ICATA SERIES 

THPL/CLUN. CLUN 3 6 5 1 . 
/CLUN, ARNU . 4 4 1 . 
/CLUN,MlitE 1 2 3 1 . 

TIIPL/OPHO 3 8 .  . . 

TSUGA HCTEROPHYLLA SERIES 

TSHE/CLUN, CLUN 8 19 
/CLUN, ARNU 1 8 : 

ABIES LASIOCARPA SERIES 

Lowar subalpine h.t.5 
ABLA/OPHO 1 3  
ABLA/CLUN. C L ~ N  5 10 6 4 : 

/CLUN, ARNlJ . 12 . 2 2 .  

/CLUN, VACA . 8 1 1 .  . . . , .  10 
ICLUN, XETE 1 8 ; 4 . .  i . . .  21 
/CLUN, MEFE 1 6 6 5 1 : . . 2 * . .  22 

ABLAJCACA. CACA . . 6 2  8 .  1 5 1  23 
/CACA, GATR . 1 2  1 1  
ICACA, VACA . 2 i :  i . .  5 

7 

ABLA/LIBO, LIB0 . 1 2 3 5 .  1 .  4 2 2 .  20 
/LIBO. XETE . 4 2 4 3 13 
/LIBO. VASC 1 1 1 ;  i i  i ; ; I  17 

ABLA/MEFE 2 5 15 1 4 1 4 4  2 2 5 
TSMEIMEFE 8 1 . .  
ABLA/XETE, VAGL 6 11 4 11 . i :  i 

/XETE, VASC 1 1 1 4 1 4  1 2  3 . . .  21 
TSMt/XETE 2 .  7 . . .  9 
ABLA/VAGL . . 1 1  i 4 :  1 s ;  21 

ABWVASC, CARU 
/VASC, VAsC 
IVASC, nMc 

ARLA/ARCO 
ABLA/CAGE, CAGE 

/CAGE, PSME 

Upper subalpine h.t.5 
ABLA/RIMO 
ABLA-PIAL/VASC 
ABLA/LUHI . VASC 

/LUHI. MEPE 

TSM/LUHI, VASC 
/LLMI. MEFE 

Timberlane 11.r.s 
PIAL-ABLR h.t.5 
LALY-ABLA h.t.S 
PIAL h.t.3 

PINUS CONTORTA SERIES 

PICOIVASC c . t .  
PICO/CARU c. t . 

UNCLASSIFIED STANDS 3 3  6 1 6 1  2 6  3 6 4 2  43 
(ecotonal, dspauperate, 
or unusual cownities) 

Total Number of Plots* 91 189 154 149 200 87 138 116 66 109 137 60 1,496 

Thirty-five of the Pirtutl catorto c-nitj t w  plots were also listed under the corresponding P8sudotsuga. Pioen, 
or Abias b e t o c a p 3  h.r . s .  These 35 were not counted twice in the "total number of plots'' columns. 



APPENDIX R 

niscribution of tree species in Hontana habitat type- shownp thcir dynamic status as interpreted from sample stand data 

C = major climax species 
S = major sera1 

c - minor climax species 
8 = accide~ltals 

5 7 minor sera1 
I ) = in certain areas of the type 

HABITAT ; . . .  --,.--- . . . . . 
TYPE/PPRSE : JUSC .: PIFL P I W  PSME j PIC0 I UO(; I PICBA I ABGR I PIW I THPL I TSI~E j ABIA i TSME i PIAI, I LALY I REPA 
SCREE 

--- 
. . .  . . . .  PI FL/AGSP 

(C) (C1 (cL . . .  . . .  
PIFL/FEID, PBID [c) C a C a , . 

. . .  . . . .  
IFEID. FESC . C a C a . , 

. -  . . 
PIFL/JUCO . . .  - .  . 

. . . .  PIPO/AND . . .  = a c . .  a (CJ. 
C C  . . . .  . . .  . . .  . . . .  PIW/AGSP (c) a C a . . 

PIPO/FEID FEID a a c a .  . " I  
/Fir01 FESC P a c a . , , 

. . . 
. . .  PIPO/PUTR, ArSP a . C a . . .  . . . . . . .  . . .  
Lo:--- 

. . 
. . 

. . .  . . . . 
. . . . 

. . .  . . . .  . . .  - . . . . - .  
PSNE/VACA 
PSME/PHhM, P W  . . . .  - . . a .  

a ( 5 )  C (5) ($1 , a .  
/ P W .  C M U  . . S C  

. . . . - .  . 
PSF/VAGL, VAGL . . cSr7-+&-y.- . . . . . -.- . . 

IVAGL, rV(W . s C Is) ( 5 )  
. = . a , .  

/VAGL XFTE . . . .  a , . ,  . ($1 C S 
. . . .  

- (5) c ($1 (S) 
. . 

/l.IBO, VAGL . , ' . . a -  . (") C s is) a 3 , 
. . 

PSNE/SYAL, AGSP . S S C . , ,  - . a . .  
. . .  

. . 
ISYAL. CARU . . . . (S) C (5) a a . . 
/SYAL. SYAL , a (Sl C ( 5 )  . , . .  

PSHE/CNIU. AGSP . . a . . - S c - ,  
/CARU. A R W  . . . .  . . 

s c 5 (5) . . . 
/CA!W. CARU . . . .  . . 

a c ($1 ($1 . . . 
/cARu, PIP0 . . S C  

. a , = . ,  
. . . .  PSMLICAGE d--.-- . . . . -- 

PSNE/SPBE a, (s) C a a , 
. . a ( < ) . .  

PSME/ARUv S S C I  - - .  . . - .  
. . . . .  PSHE/Juco (sj = C S-a, , .  , . 

PSMEIARCO . ( $ 1  C a . 
. . = . a , .  

PSME/SYOR (C) (C) . C . . . . . . - .  . . 
PICEA/EQAR . . a a  
PICEAICLUN. VACA . ( 5 ) s  S i c 

ICLUN, CLUN . 
PlCEA/PhWA . . PICEA/GATR 
PICEA/VACA 
PICEA/SEST, PSME . . .  

/$EST, PICEA . . . a . I: , . . a . o . . *  
PICEA/LIm . a s i , c  . l a . a -  

PICEA/SMSf - . . . .  ( 5 ) U ~ - - C .  . . .  x a . .  A B G R ?  
. . a . a . ,  

ABGR/CUIN, CLUN , 
. ~ S S 5 a $ s * , a ,  . . .  

ICLUN, AFNU . . a S n  
ICLUN, XETE . L--S C (s) a a q . , 

n S 5 s o T C a a c ,  --- . s 
ABGR/LIBO. LIB0 , . . a 

. . . .  /LIBO, XETE , 
( S ) S  5 5 a s a 

THPLICWN, CLUN 
' 

ICLUN, A m  . 
/CLUN, MEFE . 

MPLIOPHO . . 
TsHE/cLUN, CLUN . 

/CWN, ARNU . . . . 
ARLA/OPHO 
ABWCLUN, C W N  . 

ICLUN, ARNU . 
/CLUN, VACA . 
ICUIN. XETE . 
/CLUN, HEFE , 

ABLAIGATR 
S S ( C ) ( s ) a  

a C ( C  a . . 
. . .  ABLAlVACA C .) . 

ABUICACA. CACA . . . .  c ,  a , .  

/CACA. CATR . . C ( s ) . .  
ICACA, VACA . s . S  a s . ,  . .  . C . . . .  

AELA/LIBO, LIB0 . 4 (;I s s (s) a . . . " C . a . .  . . 
/LIBO. XETE . 5 s s s  a ( 5 ) .  . C . a . .  c .  
/LIB0 VASC . . 

A B m H E F E :  
TSNE/HEFE 
ABM/XETE, VAGL . 

/XETE, VASC . 
TSME/XETE . . 
ABLAIVAGL 
ABLA/VASC, CARU . 

/VASC. VASC . . . S S . .  - - . .  . ( < ) , .  
. . , , C , a , .  . . . .  

/VASC THOC 
' . ~ S . ( S )  C . 5 .  

m e  : . a S s  c a .  . . (S) S - S 
ABLA/CARU 
ABLA/CLPS 

. S S . S  - . - . . c . a . .  

ABLAIARCO 
ABMICAGE, CAGE , 

- . . . 
s S 5 . . , ,  a . a ( S )  a , .  . , 

C . ( 5 )  . 
/CAGE, PSME . S a . a  . , .  C . ( 5 )  . . 

ABLA/RIHO . . .  . c .  . ( 5 )  . . .  . . 
ABLA-PIAL/VASC . . . . (;I S - C - ($1 . 
ABLAILUIII. VASC . . . ( ' 1 s  - . . . C . S . :  , . .  

/LUHI.MEFE . . c s s  

TSME/LUHI, VASC . - IS) a . S-- s c . 5 (C) : . . .  
ILIMI. MEFE . - C C 5 .  . . .  PIAL-ABLA h.t.s . . ' . a . s  - (C) c a . . . . . .  

IALY-ABLA h.t.s . . ic) (c) . . .  . . . . .  ''1 . . .  (C, . PIAL h . t . 5  ~ . a . . ~  . . . . a .  . . 



APPENOlX C-l 
(See InGrruernons f o r  urc on pegc 1261 

CasrsfisY' and average canopy eoufnts  prccnr (thc latter in parcnthcrcr) of  important plenrs ~n Nonrana turcsz hrbrrar tyycs and phases 

fEWS AND FERN ALLIES 
Athyriur Eilir-femina .( 0) .( 01 - 1  0) .( 0) .( 0) 
Eq~is~tu. a ~ v c n ~ e  - (  01 - 1  01 "I 0) - (  U) ( 0) ( 0) ( 0) -( 0) 

- I  0) -(a1 .(a) -(0) - I  0, - 1  0) - 1  0)- -(0) -(0) -10) ( 0 )  .(0) -1.0) 
Gymocarpinm drY*ptcrls - 1  01 - 1  0) - 1  o) - [  01 - (  uj - (  01 .[ 0) .( 0; .[ . . , - (  0) .( o) 

No. of Stand? 

carex ieyerl 
Fcstufa idahoenals 
Fesruca scabrclla 
Licspemchloa kingii 
Luzula h~tchfocK~i 
Otyiopsis pspsrifulia 
Schinchoe purpurasccns 

FORE - 
Act**+ mbra 
Mcnocxulon bisolor 
Aralia n~dicaulir 

TREES 
J=erus*copr'lorum 4(R1 

5(.101 4V41 - 0  V ;  :;;! 4(3] r(l) ~ ( 3 )  r(141 3(11 3 1 1 1  .(O1 Pi""$ floxilis 
Pinus pnnderosa 

3129) lO(SB1 Io(f5) ln(44) 
11 11 l i  11 - (  01 .c 01 11 3) s! 11 - (  01 

Frexrnur pcnnrylvmic+ 
2(371 '1 $1 l 1  10[51) 10(591 10(59) l0i38) Y(40) lo(56) 10(54) 

- 0 -1 -1 0) - (  01 " (  0 )  - 1  01 -1 0) - (  0) .( 0) .( 0) .( 0) .( 0) ,( Pseudot3uae mefi=irsii IOLZ~) 3 (  21 10(17] 
sc18) i (  ol Pinus contorts 0) 1 1) 3( 0) - (  01 s( 0) s( 1) .( 01 

Larix oefidcntall~ -to] I ( ~ I  3ro1 1(11 .(OI -in) .(ol .lol .io) 
.(o) .(ol 

Pinus nontifolr 
- 1  0) -(O) -(o) -101 I -(0) -(01 -(a) -(a] -(O) 

.(O] .[O) .(o) 
Picsa glnucs 

-(n) -[a) -(OI -(OI .io) -10) -(0) 
-(Ol .lo1 -(01 "(0) -(0] "(0) 

Pice, angelmnnil -(O1 -(01 .(ol 1(0) -(01 -(o] -(oj -10) .(0) .(o] .(0) .(ol 
Betula papyriferr 

l( -1 0) - (  0) - (  0) I( 11 - (  01 - (  0) -1 0) - (  O] .( O] .[ 0, ( 0) .( 0) 
Abiet grenrlir 

"(01 -101 - (  0) - (  01 - (  01 - (  01 - 0 ( 0 - (  0) - [  0) .( 0) .( 0) .( 0) 
~ h u j a  plicatii - (  O) - (  01 .( 01 - (  01 - (  01 -1 0) - (  oj .( 0) - (  0) .( 01 - 1  o) .( 01 .( o) 
Tsuga hsterophylln - (  01 - (  01 - i  0) - 1  0) - (  0) - (  01 - (  01 -I 0) - n - 1  01 -1 01 - (  01 - (  0) 
Ahics lssiocerpi -(01 .(01 -(Dl -(01 -(Ol -(Ol -(0) .(0) .(a) .(o) 

-(01 -(01 
T ~ P I ~  mrtens~ma 

'( -1 0) - (  01 ~( 0) 0) - I - (  01 -1 o) - (  n) - 1  0) .( 01 .( 0) -1 0) 
Pinul rlbicaul~r 

-10) -I01 -(0] -(O) -101 -(O) -(01 "(0) -I01 -(01 ~ 1 0 )  I -[O] 
Llrix lyzllii 

'(l5] ol - (  01 - (  01 i(151 - (  01 - 1  0) - (  a] - (  0) .( 0) .( 0) - (  O) .( ol 
-(O) -(Ol .(01 - 1  01 -(O) -1 0) "(0) -(O] -(O] -10) .CO1 

SHRUG W D  SllaSI~R1185 
Alnu5 ~inuata 
klilnchier alnxfolia 

- I U ]  -[O) .10) -101 -(01 .[0) -(0) -(0] - ( " )  -(O) . ( p )  .(O) .(O1 
Artemi~ia tndantats 

6( 2( '1 l l  1( 1) s( 1) 71 1) 6 (  2) 81 5) d (  I) 6 (  4) 7 (  1) 10(16] 
Holodiscus discolor - (  01 5( 1) 6i 11 -1 01 l l  11 r (  31 - (  01 . n - (  nj -1 0) - 1  0) .( 01 

0) 
J~mhpcrus cmuni*  

- (  0) - -10) -(0i -(01 -(Ol "(01 -(U) -("I -(O) .(o) .("I 
.(0) 2 (  6 l  5) 8i11) 9128) r (  1) l( 11 L( 1) -1 0 )  -1 0) 11  3) 

51 .( 0) Jmiperw 1( 31 2 (  
1) 1t37) S(20) ~(261 - (  0) .( 0) .[ 01 - [  .( ol .( Ol 

" (  .( ol Ledurn BlandulO~un -101 -(O) -(U1 
Hentissia fcrruginca . ( 0) -I 0) - (  01 - (  0) -1 01 -1 01 -( 0) -1 0) - (  01 - (  01 -1 0) 
Oplopanax horridurn 

-(O) -10) -(01 -(a1 -101 -10) -(o) -10) .(o) .(o) .(Ol 
- (  01 .1 01 - 1  01 - (  01 - (  01 -( 01 -( 01 ( 0 ( 0 .( 01 -1 0) .( 0) .( 01 

Pnchistirna myrsini=cs - I -( 0) - (  01 .1 0) - (  0) .( 0) - (  0) - (  0) - (  0) .( 0) -( 0) -[ 0) .( O) 
Ph~llddocs enpetriformis .( 0) .( 0) oj .[ O) 
P ~ Y ~ O C B ~ P V S  ~AIV+CBUS zclO) - 0 )  l111 - (  OI - (  0) - (  0) - 0 - I - (  0) ( 0) -1 01 .( 0) 
Prunu~ virginiana -I01 l(3) -(Ol LiO) 1[15) 3(3) .(O) -(O) .(nl -101 
Yvr~hia trldcntat~ '! 0, - (  .( '1 - (  01 3( 3) S (  11 3( 21 S (  1) 3126) 6 (  1) 101 I) 10(34] 

Ribs5 11~U6tm 
(I1 I( ') - (  O] - 1  01 i 0 I( 1) 3(  11 10(26] lO(28) I( 1) .( 0) .[ 0) 

Ribea onmci80nun 
- (  01 21 11 - (  01 - (  01 - (  01 - (  01 -1  01 - 0 -1 0 -1 0) " (  0) .( 0) .( 0) 

Rubus perviflorus 
-(01 "(01 -(01 .iU) l(l1 -(01 -(O) -(01 -(O) .(O) -(0) -(O) -(O) - (  0) - (  01 - (  01 -1 01 - 1  0) - (  01 - (  0) .( 0) - (  0) .( 01 .( 0) .( 0) .[ 0) ShephErdia 3( 21 - (  01 

1) 81 11 6( 21 1( J )  -( 0) I( j] - (  0) . j  0) 3 (  J l  .( ol Spiraea berulifolia 5( 4) - 1  0) 
si 2) 3( 91 +(I51 1( 1) 1( 21 -( 01 1( 3) 1( 3) 7(15) - (  01 s ~ h o r i c a ~ 3  +Ibus 4( 51 2( 1) 

4 (  11 - (  01 3( 81 S (  11 4[ 11 4( 4 )  5( 2) - (  0) io(47) lo(le1 io(13) Tam* brevifolia 

V~ccinlm 110bul~re - (  01 - (  01 - (  01 -1 0) - (  01 - (  01 - (  0) " (  0) - (  0) .( 0) 
Vaecinium myrttllu~ 

1(31 -I01 -(Ol -(Ol -(01 -(0) -(0) -101 -101 .(0) 0 -10) -10) 

Vaccinium scoprriu. 
1 -(OI -(a) -to1 -in) -(01 - 1  0) "(01 -(O) -(O) -10) -(O) .(O] .(O) -101 "(0) -101 -I0) -(O) -(0) -(01 -(PI 0 - 0  .(0) -(0) Arctosraphylo* uvs-urri 4( 

91 -( 0) s( 2) 8(1r) 4118) +(IS] - (  01 11 2) .( 0) 11 1) .( 0l 3 (  2t 0) Eerbcris rspens 
Linnaca borealis 01 "(01 S (  11 -I 0) 4( 11 +[I1 2(6) -1 0) 3( I) .(0) 4(1) 1017) lo(20) 

-(O] -(01 -10) -(O) -10) -(01 -10) -(0) - ( O )  -(O) -(0) .(,,) .C0) 

"SCREE" 

A m k r  cordlfolie 
&mica l=tifolla 
aal$amrhIi~ segircata 
Clematis pscudoalpina 
Clsmatir tenuiloba 
Cllntonia raniflora 
Coptis occidentalis 
Cornus sanadensll 
Oispmm trschyfalyum 
talaun boreale 
CBliu. triflomm 
Gcraniuro richard~onli 
HIeracium gracile 
bamrhira chilenris 
Pyrola rrarifolia 
Py-La *ccunda 
Pymla uniflora 
Saneclo srrept+nthlfol~us 
Scnaeio triangulnris 
Sallacina r8osmasr 
Smi1Lsxna srsllata 
straptopur smplerifolius 
Thsli~rrug oefidcntala 
TL~NIIA trifollats. 
Tmllius lanus 
VsleYr~na 91r.hcn619 
vcr~tmm vllide 
V I O &  fanldensis 
Viola orbiculata 
Xerophyllm rennx 

*Code ro wnsturcv value*: + - 0-5%. 1 - 5-1st. 2 = 15-251. 3 . 25.35:. 4 . 35-4s\. 5 = 4s-55%, 6 s 55.65%. 7 - 65-75%, 8 = 75-85:. 
9 i 85-95%. 10 = 95-100% 

(con.) 

I'iNIIS FLTXILIS SERIES 

h.r. 

1 6 6 7 4  

PINUS WNDBROSA SERIES 

AGSP 
h.~. 

7 2 1 1 4  

JLCO 
h.t. 

FEIO h.r. 

FEIO 
phrsc 

~ ~ 1 0  h,r. 

FESC 
phase 

FBI0 
Phrse 

FESC 
Phase 

16 

PUTR h.r. 

AGSP 
phasc 

4 

PKVl 
h-t. 
p~vl 

6 

FflO 
pha3e 

7 

SYAL h. t. 

S Y ~ L  
phasr 

8 

- 
BERE 

pkrsc 

3 













TREE5 
J X s c o p  
Pi"" f l ex  

n ~ ~ r u o ~ x  c-I [con.] 
(Scc Instrucrrgns fo r  usc an page 1261 

constancy' and avcragr c+noPY covaragc percent 1rhc I a r t s r  In parenrhcscs) of i q a r t b n t  plant* In ~ o n r m a  f o r c l t  h a b ~ t e t  type. end phase* 

b 

Pice g1-u 
Pice cngc 
k t u  PUPY 
Abia #ran 
n u i  o l i c  

4- 

No. of Stands 

- .  
TSUg ncte 
Able l a s i  
T ~ U B  ge r t  
Pinu a lb i  
LIri lye1 

SHRUBS AN0 SUBSnRUE 
Alnu slnv 
Amel .In1 

-I 0) 
* I  I 1  

Arte t r i d  
. .. 

liolo disc 
- I  0) 

Juni t o m  
-1 01 

Sun1 ho r i  
J( 11 

Lsdu glan 
- (  01 

l k n i  f e r r  
- (  01 

Oplo h m r  
-[ 0) 

Pafh myrs 
-( 0) 

Phyl t a w  
- (  01 

Phys nnlv 
- (  0) 

Prun v i r g  
- [  0) 
- I  0) 

Purs t r i d  
Riba Iasu 

- (  0) 

Riba m n t  
3( 1) 

Rvb" par" 
J( 1) 

Shtp csna 
1( 2) 

S p i r  betu 
2[101 

Smp alblr 
2( 11 

Ttxu b r w  
+( 0) 
- f  01 

ABIES LnSlOUr(P4 SERIES (con.1 

Arct uva- 
Bcrb rspe 

- I  oj 

Linn bars  
3(  1) 
- (  0) 

ARC0 
h . t .  

24 

PINUS WNTOR'tA SERIES 

PEWS AND I'ERN ALLIES 
Achy f l l i  
Equi arvc 

- (  0) - (  01 -( 0) " (  0) - (  0) 
"( 0) 

-(a) -(O) "(0) -I01 -(O) -(O) -(O) -(O) -[O) - (  0) 

G y m  dryo 
- - 0  0 * 1 -10) "10) -(01 1( 11 -(O) -(O) "(0) I(1) -(01 -(O) 

- (  01 - (  0) -1 0) - (  0) - (  01 I 0 -1 01 - (  0) - (  U) - 1  0, - (  01 - (  01 - (  01 - (  0) . - (  0) 

PWR 
h - t .  

3 

GPAMINUIOS 
bgro scab 
Agm sp i e  

- tall Sin8 
Cala rubs 
Care ssyc 
F e ~ t  idah 
felt scab 
Hssp king 
Luiu h i t c  
Oryt Ispa 
$chi  P U ~ P  

mQES 
*Ct.mbr 
M e n  b i co  

A (  11 

A r i l  nudi 
-( 01 

Ami  fo rd  
- (  01 

Arni l a t i  
10( 61 

Be13 **ti 
2( 8) 
-1  01 

clsm pselr '( 0) 
C l d  t a u  
Clin unif 

-( 0) 

Copt O s s i  
- (  01 
-[  0) 

corn cula 
oi$p tFBC 

- [  01 

G ~ l l  bore 
I) 

6 . l i  trif 
J( 1)  

@fa r i ch  
-I 0) 

Hiat srac 
- (  01 

Or- ch i1  
-( 0 )  

Pym PSIr 
9 (  1) 

Pym ram 
-( 01 

Pym unif  
a(  11 

sene str. 
- [  01 

Sane tria 
3 (  1) 
+1  11 

VKA 
c . 1 .  

12 

C M h - t .  

a i l  rats +i i j  
M i l  atel 
Sirs rmp1 

*[ 1) 
- (  0) 

'ha1 occi B (  6 )  
T1.r tr l f  
T ~ I  lexu 

- (  0 )  
- 1  01 

RlW 
h. t .  

6 

CAGE 
phxss 

3 

vale sirs + i  i j  
Vars v i r i  
v io l  sm. 

- [  01 

v i o l  e e l  
-i 0) 
11 31 

xtro ten* - (  0) 

LlBO 
c . t .  

17 

PS* 
phase 

6 

ABU- 
VIAL/ 
VASC 
h . t .  

44 

V6C 
C . t .  

20 

CARU 
c . t .  

6 

LW1h . t .  VIAL- 
NU 
h.t. 

30 

VASC 
phase 

29 

MEFE 
phase 

24 

LALT- 
AULA 
h - t .  

36 

PIAL 
h . t .  

9 



APPENDIX D-1 

S o i l s  data  i n  t h e  following four-page t a b l e  a re  presented by hab i t a t  type and 
phase i n  a format s imi lar  t o  t h a t  f o r  vegetat ive d a t a  (appendix C )  . COARSE FRAGMENT 
TYPES a r e  shown as percentage of stands i n  which a given rock type was t h e  apparent 
primary res idual  parent mater ia l .  TEXTURAL CLASSES a r e  a l s o  shown as percentage of 
stands having a given s o i l  texture .  A l l  o ther  categories of da ta  a r e  presented as  
mean values.  

These appendix data  and the  individual stand data were used i n  writ ing the  b r i e f  
soil descr ip t ions  for  s e r i e s ,  hab i t a t  types, and phases. The terminology was based 
pr imar i ly  on the  USDA Soi 1 Conservation Service (1975) de f in i t ions  with some modifica- 
t ions .  The bas i s  f o r  the  adject ives  as used i n  our t e x t  is: 

SURFACE ROCK EXPOSED (Includes cobbles, .stones, and f ixed rock; i. e . ,  
mater ia l  > 3  inches) 

0 5 15 
I 'I5, percent 1 l i t t l e  moderate I considerable 

BARE SOIL EXPOSED (Includes s o i l  and gravel; i . e . ,  mater ia l  € 3  inches) 

0 5 15 'I5 percent 
l i t t l e  I moderate I considerable 

DUFF DEPTH 

0 1 2 3 4 5 6 7 
I I ? centimeters 

shallow I moderate I deep 

REACTION 

4. 0 5.0 6.0 7.0 pH 
I very a c i d i c  I a c i d i c  I s l i g h t l y  I neutra l  I s l i g h t l y  

acidic bas ic  

GRAVEL CONTENT (Includes a l l  coarse fragments < 3  inches regardless of 
kind o r  shape 

0 10 2 0 3 0 4 0 50 'so percent 
nongravel l y  I gravel ly  I very (by weight) 



APPEhDIX D - I  

Gcncrml soil c h s r a c r e r i r t i r r  <&?per 10 cnl o Montana h a b i t a t  tlper and phases I n  = number of stands1 

: PIHUS F I F X I L I S  SERIES : P I W S  WIIDEREA SERIES P s r u w r s d c r  u t x i 1 r s 1 1  ~ F R I E S  
: ? I F & /  : : P I F L  : P I P 0  : : PSMEI : PSIIEt . ?SME/ PSME/ : 

S o i l  : AGSP : P I F U F E I D  : JUCO' : AGSP' : IIPo/EID . PlFU/PVP. : :IPD/SYIL : PIPO/PRYI : I G P  : FE1D : FEPC : VACI : FS%/WM : PIqEIYACL ? PStE/LlBD 
F h d ~ a ~ t e r i ~ t i ~ s  : h . t .  : h . f .  : h . t .  . h . t ,  : h . t ,  : h.t  : h . t .  : h . t .  : h , h : h . t .  . h . I  h. t .  : h . : .  p: h.f. 

:WID : FESC : : FEID : IESC : ACSP : FEID : S Y ~ L  : SERE :PRVI :SHCA : :PWA :CARU .VAI;L :9RW :XETE .SY1L :CPRU :VACL 
:phase : phase : : phase : phase ' phase, phase : p:lale: pbare :phase  :phase : :phase :phase .phase .phase :phase :phase 

: " . d  n = 4  : n = 6  : n = : 2 :  n z : 5 : n = 1 . n ; 7 : n 1 7 : n = f . n = 6 : n = 2 :  n = l d  ,,.22 : n = d b . n = ~  : * = l o  n = 7 , n = 9 : n = 8 . m = l n : n = a  

COARSE FRlCMEIlTS [ i ~  p e r c e n t  occurrence) 

SEDIEhTARY 

. . . . . . . .  67 5 0  15  84 53 l7 34 50 13  I? l o o  - -  - -  27 2 0  8 10 - -  20 - -  
33 I 1  - -  1 7  33 IS 37 - - A .. I 0 0  I 0 0  .. 1: :i . 1 1  .'7 :D 30 ; 2 :  5: .'D d l  

. . . . . . . .  . . . .  MI180 . . . . . . . . . . . . . . . .  j .. 1" 16 

GWHB SURFkCE 

SURFACE R E X  EXWSED (mean h) 18 12 3 6 3 5 8 1 5  0 0 1 0  11 9 5 1 2 5 1 "  I t  0 0  

!ARE SOIL EXFOSED rrnear. b )  25 n I 1 7 2 $ 1 ' 6  L O O  1 3  9 I n i  0 1  0 0 0  

WJFF DEPm (mean cm) 1 . 3  1 . 2  1.2 3 2  3 . 1  ? . 6  1 . d  3 5  ? . , I  1.1 5 3  5 . 8  3.5 2 . 5  2 1 2 5 4 3 d 2 3 a 3 . 1  3 3 3 7 1.6 O ! 3.5 

UPPER SOIL 

EACTIOK [mean pH) 7 1  6 8  6.8 1 1  6 . 5  5 . 0  6.3 5 . i  : I  6 3 7 . 0  6 . 3  5 . 9  6 . 6  6.2 6.1 5.5 A . 2  5.3 5 9 5 . 6  8 6 6 . 2  5.5 5 . 6  

GltlVEL CMTEhT [ma.  %) 38 6 21 27 33 3 1  a 1  3 3  24 3! 3 19  75 :: 31 37 26 $4 38 ' 4 i  36 5 8  31 22 5d 

E X T U M L  C U S S  
(percent occurrence) 

. . . .  . . . . . . . .  L o m y  sand . . . . . .  5  I d  
. 24 29 . . . . . .  

18 - -  
Sandy l o a r  17  25 5 9 '  27 21 

. . . . . .  Loan 67 33 50 17  2 9  3 6  20 - -  :? $ 8  d: 
S i l t  lo- I r l l r  3 5  50 25 6 7  55 15 13  - -  1 3  2Y 67 100 t00 36 3 5  

. . . . . .  S i l t y  cis? loan s c l a y  loam - -  .. -. 17 5 - -  29 33 - -  - -  -. 



PSEUDOTSUa hENTIESI1 SERIES (coo.) n C E A  SERIES 
: P S w  :PSMEI .PSK! :ISWE/ : P S W  :PICEA/ : 

: ABIES GRM-DIS SERIES 
: PICE41 : PICEAI : P1CEh? - PICE&/ . PICEAI , 

Sol t : PS!EISSAL : PSm/CARU 
: A K R /  

:CAGE :SFBE :ARW .JKD . m c  :EOAR . P I C E A / C L ~  . WA . c a m  . v i c s  . urn : sbsr . ~ s c n / c t u h .  : 11so  
c h a r a ~ ~ e ~ i s t i c ~  : h . t .  h . t .  . h t .  : h . ~  ' h . t .  ' h . t .  : k t .  :h.t. : h . t .  " l . f .  : h . t .  : h . t .  . h . r .  : h.1 .  . h. t .  : h.t. 

' h a p  :CAN :SSAL : U P  :9RUV :CAW : P I P 0  . : - V A C 9 : C L I I \ ' .  : : cLun : ARYU - XEII . TETE 
:phase :phase :phase :phase :phase :phase 'phale : 'phase : p h a r ~  ' ' : ~ h a s d  : ?hasp : phase : phase 
: n ~ d : n ~ 3 1 : o = l d : n = 9 : n = B : n = 5 O : n = 1 1 . ~ = 9  : > = 1 1 ' ? = 7  . n = ?  : n 7 1 1  : R - 3  . n = i . n - 1 : n = J  : n a I * : 3 = I  n = I o  : n = Y  : n = j : n = 3 : - = 3  : " - 2  

CL~CL~~OUI  U 0 35 3; .- 6 ? ;; 10 51 22 4 $ 7  - -  - -  1: 10 - -  10 5 .. .. .. . . . . . .  KO~CBICBT~OUI 17 29 11 - -  - -  i b  16 ?i $ 5  I: 2 1  17  18  - -  l o  5 0  5 - -  20 5.7 . . I 0 0  

E T M R I H 1 C  

. . . . . .  . . . . . . . . . - . - . . . .  . . . . . . . . . .  .- -. Calcareous a r g i l l i t e  
7 j  57 

2" - -  .. 
. . . .  A r g l l l i t e  I 1  16  2 1  22 tJ  16 - -  22 19 It - -  9 - -  5c, .. 13 . fi7 .. -. 11 - -  9 . . . .  l d  .. -. . - . . . .  Q u a ~ t : i t e  22 13 6 l a  - -  9 :4 - -  

. . . . .  . . . . . . . .  Gneiss 6 Ecbl5.l I 1  I0 14 11 - -  8 9 I 1  - -  . . . . . .  . . . . . . .  
50 -. 

. . . . . .  :j 
:5 - -  ? "  - -  .. 

~ ~ s c ~ l l a n e o u ~  17  b - -  1 1  IS 4 9 - -  - -  6 1  

IGNEOUS 

. . . . . .  - - . . - .  . . . . . .  Basalt I andesite . . s  i . . . . . .  .. 11 .. 33 20 - -  t i  - -  
. . . . . .  .. ] J  . . . -  5* i 10 . . - -  . . . . . . . .  10 .. 

. . 
pusrrr l o n l o n i t e  

1, 7 . .  . . . .  - . . . . . . .  - -  
> - -  

. . . . . .  
1" - -  .. 

.. 1 7 .. 11 18  10  Rhyolite 10 13 . . . . - .  - - - - - -  - . . . - . . - - - -  Granlre t b l o t i r e  grani re  . . z  7 22 18  
+, . . . . .  

10 25 2 9  - -  - -  
. . . .  ~ ~ ~ f e l l a n e ~ u s  .- 6 7 .. .. - 11  9 33 - -  - -  - -  10  - -  l j  2 6  SJ 

. . . . .  . . . . . -  . . . . . . . . .  . . . . . . . . . .  MIXED . . . . . .  J 5 - -  

GEOUCD SURFKE 

SVRFKE RCCK EXFUSED [wan I 1  7 1 3  5 6  2 3 1 1  5 ; I 4  I 0 0  I I 0 I 1 l o *  0 

BARE SOIL E X m S I D  (mean I) 2 0 1  0 2  1 0  I ?  3 2 0  J O O O O O n O O o  0 

DUFF Dim (mean cm) 2 . 6  3 . 6  4.1 5.7 3.5 4 . 1  I 5  4 . 7  :j 6 0  4.2 4 7.5 I 6  6.3 o S  ( l .8 2 . 6  D.? 6 0  ~ . d  ~ . 5  i j  3.5 

UPPER SOIL 

IE ICTIOX [mean pH1 6 . 1  5 9 6.5 6.0 5 . 6  5 7 6 2 n.3 6 8  5.3 6 n  6.8 5  0 5.5 6.1 b.1 6 . 1  6 1 5 9  5 . 1  5 f i  5 J 5.6 

GRAVEL C O m U T  [ m a n  %) $3 31 35 35 24 35 $0 2 2  L O  56 2: 30 a 18 13 11 1 2  S Q  21 li 30 IT 28 

TEXTURAL C W S  
[pe?renr occurrence) 

. . . . . .  .. . . . . . - - - - - . . . .  . . . . . . - - . .  h a q y  sand 3 . . . .  --  5 .. 1 I  
25 10  33 . . . . . . . .  Sandy loam .. 11 .. I 1  3 6  10  36 11 19  - -  20 - -  2 l  . . . .  

laaa 83 J l  57 44 3 8  31 i l  33 21 57 25 46  - -  25 11 13  3 0  50 25 ? I  22 - -  67 
Slit 1 0 a  G silt 11 4s 13 44 25 53 45 56 15  ' I S  50 36 67 I 5  06 6 7  10  50 SO 10  33 100 .. 

5 0  

.. 3 . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . . . .  --  .. 
so 

s l l r r  c l a y  lorn t c l a y  loam I 1  - -  33 . . 

<con.> 



MVJI AY0 TSUGA 5EXlCS --____ A0rES E S E ~ K ~ E R T P ~ ~ ~ ~ ~ T ~ ~ - - - ~ - ~  -- 

.ThPL/ : r @ l ~ ;  .IDLA/ . A B l l i  : 
S o l 1  : THPL/CLW :O?HO : 7slll.!cl,l!l . 0?l?2 . ABL4/CLUN :GATR . VACA ABLI:CACA - lBL4 /L ;30  

: ABL4 i  i s l l [ i  

chsracrerirtrcr : h . t .  . h . f .  : h . t .  ' h  t .  '- .h.:. ? . t  . 
YEF~. . x r t  

h . f .  h t -  -- h . t .  
:C;Utl :ARtlU .IeACA : I F T f  : K F E  : 

: h . t .  . L . t  
:CLUH : m u  : K F E  : :CLUY .ARM3 :CAC4 .GITR : I I T  L I b i  :YFIk. :I'lSC : 
:phase .phase :phase: :ph.lse :phase . phase :fhare.phare:phase :phase : ' :  : p l a r c  .phase :?hare : p h o r c  :~~ha.r. - p h z r c  : 
:n ; 8 :" = 5 .n ; 2 : "  = 2 :n ; 6 ; 4  y .  3 :a 7 20 .n ; ?l:" ; 7:" = I2.n = 11 .n = 2 ?  : " = 5 . n = 1 2 . c  = ? .a  = i :a ; lJ . "  ; 5 . "  ; 1 4 ,  = 4.: ; ? 

C04RSE FWMEhlS [in percent orcg;rmcci 

SEDIMENT4RI 

. . . .  . . . . . . . . . . . .  . . . . . . . .  . . . - . . . .  C a l c a r t o u $  12 i> .. .. 
15 25 T i  .:r 2:  I ?  5 1  CC 1  2 14 - 

. - 
K O ~ E B ~ C ~ T ~ O U I  26 lor. so - -  - I; I" ~i JP ill 

Calcareous  a r p l l l l t e  
Argillite 
q u a r t z i t e  
G n e ~ r s  I schist 
Ml~celldneouI 

IGNEOUS 

. . . . . . . . . . . . . .  . . . . . . . -  . . . . . . . .  l a s a l t  E andelite J i: .. : . . . .  
. . . . . . . . . . . .  Q u a r t z  nonron~tc 11, - . --  - -  .. : t 7  . . I: .-I! - 

. . 
111 .. 

. . . . . . - . . . . .  . . . .  . . . . . . . . . . .  Rhyotlte .I 
- j . .  

I 1  - -  .. 
. . . . . . . . . . . .  Cranh te  E h i o t l r c  l r a n l r c  L 31 I *  $0 r ,7  % . . . .  
. . . . . . - . . . . . . . . -  - - . - - . - I-' - -  .- .. ;i . . . . . .  

5 - -  
M I . < . ~  1IneOaS 4 .. 

SURFACE ROCK EXCVSfD (meah % I  2  10 C 0 9 0 

BARE SOIL EXWSED Cmcan 1) 0 0  O O C O  

DUFF DEPTH :mean r n l  5.3 5 9 5.0 6.0 5.; 5.n 

R l A c T l o r  [ m a n  pH: 5.5 5.6 5.1 J . B  5 1 5 ? 

C W E L  CSilEYT (wan %j 16 25 50 S ?i J i  

TEXTU?AL CLASS 
[percent occurrence! 

Laan." sanP . . . . . . . . . .  13 
Sdndr Ioan .. . . . . . . . .  20 
barn  36 40 - -  100 13 50 
S l t r  l oam t r l t t  50 40 $30 - a 5  50 
Silty clay loan 6 day loan . . . . . . . . . . . .  

CRFJJIID SJXFACE 

,I I n n ~  o 0 

I : "  O n n o  n 0 

9 n 4 8 7 . 1  3.7  4.A 6 . 2  5 0 l . 3  

UPPER 5011, 

1 d 5 . :  3 3 5.: 1.9 5.0 5 5 5.0 

111 2 5  LB 34 d0 31 i 3  17  

7 .. 
1 1  4 E  .;0 
-9 L S  ill 

[con ) 



APPENDIX D- 1 (eon.) 

: TSmJ . I B W  : 
A B I X  l .hS1MRPA SERIES[ca .  1 : PIHUS CWORTA SERIES 

: ABM/  : A S M l  : A 8 M /  : ABU\/ : : A B U /  : A n l a -  : : TSEI : PIAL/ : PEAL :  PI^/ : PIC&/ :  PI^/ : PICO/ 
S o l 1  : ABWXETE : XETE : VAGL : ABlA/Y% : ALSI : CARU : CLPS : ARC0 : A B W / C A E  : R I W  : PEAL; : A B W L L M I  : LUHI : A 1 U  : 

: h . t .  : h . f .  : h t .  : h . t .  
: VACA : LIB4 : Y E  : CARU 

c h a ~ a ~ t e r i . f l c ~  : h t .  : b f  : h h : h . t .  : t .  A s  : h . t .  .h.l.: h - f .  : h t. : k . f .  : h . t .  : h . f .  : h . ~ .  
: YAGL : Y W  ' : CARU : V W  :'MOC : : CAGE : P S W  : : h . t .  :VASC :HEFE : VhSC : 
: phase : phase : : : phase :phase :phase. - : phase : phase  : .?hasa :phase : phase : : 
: n = 1 8 : n 1 1 9 : n - J : n = l j : n = 6  : n = l I . n = a : n = j  : a = 1 0 . n = 1 1 : n = l ? : m = J : n = z :  n = 3  . n = 2 1 : o = 2 5 : n = 1 3  : n = 2 : n = 1 5 : n = 5 ~ n = l l : n - l 4  : = - I 7  : n = 4  

C 
IGMOUS 

QI ~ a s s t t  I andesire 
Vi W n r t z  m n : o n i t e  

R h y o l i t e  
Granite G b i o t i t e  granite 
Mirce l laneour  

MIXED 

SURFACE PJXK EXWSED I s a n  I 1  

UkRE SOIL EXWSEO (mean %I 

WpF DEPm ((mean cm} 

COARSE FQAQGHTS [ i n  percent occurrence] 

UPPER 501L 

REAATICN (mean pH) 5 . 1  4 . 6  4.8 5 . 1  5 . 1  5.1 5 . 0  4.9 5 . 5  6 . 7  5 . 7  5 . 2  5.9 4 . 6  5.0 4.8 4.4 4 . 7  4.9 6.0  4 . 9  5 . 1  5.0 5 . 6  

W E L  COhTEWT ( w a n  tl 3: 3 6  21 30 19 28 15 18 21 21 19 19 1 1  2 26 32 31 42 4s 25 16  21 2 6  2 2  

l E r n R I L  C W S  
(prrmt occurrence) 

Loaq sand 4 . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 14 -. .. . . . . . . . . . .  - . . .  Sandy l o a n  11 5 - -  - -  22 11  - -  - -  20 14 4 15  - -  9 1  
LGW 5 0  41  - 1 1  22 6 3  53 8 0  20 - -  15  67 - -  - -  52 58 31 5 0  5 0  - -  27 36 

IS IS 

s i l t  108. I S I I ~  

50 - -  
56 47 100 6 2  56 25 47 20 6 0  70 77 33 1 W  100 50 38 9 50 SO 1 0 0  SS 4 3  
.. .. -. . . . . . . . .  3 0  8 . . . . . .  5 . . . . . - . . . . . . . .  

25 75 
S i l t y  clay l o a n  6 c l a y  roam 0 - -  .- .- 



Climatic parameters for stations within selected habitat typcr in or near Montana (from U. S. Weather Service records unless footnotcd) 
(Z = approximately) 

: Mean monthly : ~ v c z g  : Mean : Mean : Mcan :Township: -- 
Climax series : Esiimatsd habitat : temperature : number of : annual : May-Aug. : annual : Range : 
and station : types and phase : July : Jan. : frosts (32°F): precipitation :precipitation : snowfall : Section : Elevation 

-,-- : Junc-August : - Jn<:K;F.-<. ~" ~" .,,xtz< " -.,l-i-"xe-s- a-- 

'F( 'C)  OF?'CI Feet 

PINUS FLEXlLlS SERIES 

Townsend (near) 
Blackleaf (near) 

AGSP - -  
FEID FESC 

PINUS PONDEROSA SERIES 

Roundup 
Plains 
Canyon Ferry 
Lcwiston AP 

AGSP - -  
F E l D  FEID 
PUTR - -  
SYAL - -  

PSBUWTSUGA MENZIESII SERIES 

Libby RS 
Lincoln RS 
Pleasant Valley 
Crccnoughl 
Ecounit I .s' 

SYAL - -  
SYAL -- 
VACA -- 
VACA - -  
CARU ARUV 

PICEA SPP. SEIIES 

Polebridge CLU!i VACA 
Yellowstone NE entrance LIB0 -. 

ABIES GRANDIS. PHUJA, TSUGA SERIES 

Trout Cr. 2W 
Heron 2NW 

AHGR/CLUN -- 
TSHE/CI.UU CLUN 

ABIES IASIOCARPA SERIES 

Lower subalpine h.r.s: 
Wcst Glacier CLU3 YACA hO(l8) 21(-6) 1 
Seeley Lake ID CLUN XETE 63(17) 17(-8) 6 
Roland, Idaho CLUN MEFE 62(17) 23(-5) 1 
Burke, Idaho NEFC -- hO(161 Z2(-hl 3 
Summit (u.s. ~ w y .  2) ~ t . 1 ~  VASC S ~ ~ I U )  lsi-9j 18 
Kings Hill VAEC --  59(15) I&(-9) 13 

Upper subalpine and timberline 11. t. s: 
Hell's Half Acre, 1daho2 ARLA/LI:HI VASC 5U(14) -- k 8  
Mc(.rlllo ~ a k c ~  LA1,Y-ABLA - -  S3(lZJ 141..10) -1 6 
Old Glory Mtn., U.C." %PIAL-AULA) .- d9(8) 12(-11) "-18 

- - - ---.------ - 
' S?eele 1972. 
Maintained by Hitterroot Notional Forest. Forest Service, llamilton, Montana. 
Arnn 1970 . - . . . - - - . 

' Canadian Department of Transport 1367. 
Tundra s l r r  about I00 feet in elevation abovc tirnherline 



APPENDIX 6-1 

Mtan basa l  areas and 50-year s i t s  indexes for Elontma s t a n d s  by h a b i t s t  t ype .  Mean* a r t  s h w n  where n 3 or more; 
confidence l i m i t s  (95 p c r c t n t l  for es t ima t ing  t h e  mean are given where n - 5 o r  norc.  

West-sld. 
East-side 

( b o t e n a i ,  Flathead,  Lolo, and B i t t e r r o o t  National  Forests) 
: (Deerlodge, Beaverhead. Helena, Lewis and Clark.  

!BBZS~ area: 
G a l l a t i n ,  and Cus tc r  Natlonal Fores t s )  

S i t c  i n d t x  b s e c i e s  :Basal  a rea :  S i t e  i n d e x T - s  e c i c s  
Hab i t a t  type : ( f t 2 1 r c r s ) :  PIP0 : PSElE : PIC0 : LAOCY :PPICEA : ABGR : ABLA I I b b i t a r  t y p e  : [ f t 2 / a c r e ) :  PIP0 : PSWE : pICOY :PPICEA : ABIA 

SCREE 156 ? 73 44 t 8 58 r 6 . . SCREE 6 4 t 2 4  . 2 1 t 7  , 
PIFLIAGSP . PIFL/AGSP 
PIFLIFEID 

89 r 40 . . PIFL/FEIO 
PIFLlJUCO 

9 1 t 2 3  . 2 4 k 5  . . PLFL/JUCO 1 3 9 f 7 9  . 2 5 f 7  . 

ABLI/\'ACA 
ABLAICACA 177 f ? 

. ABLA/VACA 177 f 33 . . 4 7 f  3 4 7 f ?  , 

ABLAILIEC 
. SO r 7 . 51 r S , 48 t ? ABLMCACA 247 t 56 . 

1 6 6 ? 3 5  . 4 6 f 9  5 5 ~ 7  5 6 r ?  . - 50 f 1 3  45 2 4 43 1 5 
. 53 f 12 ABLA/LIBO 191 t 20 . 43 ? 9 46 f 11 44 f 5 43 : 11 

ABLAIEEFE 172 f 26 . 50 f 8 56 f 6 67 f ', 60 1 10 . $7 ? 9 ABLA/MEPt 
ABLMXETE 

195 r 41 . 
188 f 26 . 40 1 6 45 l 6 51 f ? 56 f ? . 47 f 6 ABLA/XETE 

. 5 0 f  * S Z f ?  
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226 r 39 . . 4 3 f ?  . 
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PICOILIBO c. t .  
. 5 0 f 5  . 
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PICOICARU c . t  

. 4 1 2 4  , 
, PlCO/CARU c . t .  159 f 22 . . 47 f 12 . 



APPENDIX E - 2  

Mean maximum height. ( i n  f e e t )  f o r  Hontsns s t ands  by tree spec ie s  and h a b i t a t  t ype .  k s n s  a r c  s h o w  where n = 5 or more; 
confidence l i m i t s  IYS P e r c m t J  for  e s t ima t ing  t h e  mean are given where n 5 or more. 

- Gxi- height by species E O ~ Z Z X - -  
Maximum he igh t  by spcc ie s  for the IVest-side : ( D e e r l o d ~ e .  Beavcrhead, l ielens.  Lewis and Clark,  G a l l a t i n ,  and 

: [Kootcnai, Flathead,  Lolo, and B i t t e r m o t  National  Fotcsts) ., Cus te r  Ns t iona l  Fores t s )  ---- 
I I s b ~ t a t  r rpe  : P I C p u S L I E  : PlCO : LAOC : PlCEA : ABLA ! PIAL : l i ab i t a t  t ype  : PIFL : PIP0 : PSNF-FA : A R L A  PlAL 

. SCREE 3 0 $ ?  , 5 8 f ?  . . PIPL/AGSP 31 f 12 . . PIFLIFBID 3 9 f 8  . 4 3 ? 1 4  . 

. PIFL/.IUCO 3 5 - 1 1  . f Y r ?  . 

ABLUVAGL 
ABLAJVASC, THOC . 
ABLA/VA5C. o t h c r  . 

. ARI.A/VAGL . 7 9 2 ,  8 0 f 6  . 
- ABLA/VASC, THOC , . 7 7  1 6 90 r 10 
- ABLAMASC. o t h e r  . . 7 1 f 4  7 5 1 ?  

AL(LA/CARU 
ABLNCLPS 
ABLA/ARCO 

ABLA/CAGE, PSW , 
AB1.A-PIALIVASC 
ABLRIUJHI 

. ABLNCAGE, PSME 
- ABLh-PIAL/VASC 

67 L 9 . 94 f 11 70 1 8 64 1 6 ABLA/UJHI 

PIAL-ABI,A 
LALY-ABLA 
VIAL 

. 55 ! 8 PIAL-ABLA 
54 f 10 46 * ? . LPILY-ABLA 

. PlAL 
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Estimated yield capabilities of West-side Montana habitat types 
based on site index data and stockability factors. (Kootenai, 
Flathead, Lolo, and Bitterroot National Forests) 
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Estimated yield capabilities of East-side Montana hahitat types based on 
site index data and stockability factors, (Deerlodge, Reaverhcad, Helena, 
Lewis and Clark, Gallatin, and Custer National Forests) 
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Montana habitat type field Eonn (for 3 plots) 

3-Concave (wet) 



APPENDIX G--Glossary 

The fol lowing terms a r e  defined i n  r e l a t i o n  t o  our  s p e c i f i c  usage i n  t h i s  r e p o r t .  
These d e f i n i t i o n s  should minimize misunderstanding r e s u l t i n g  from t h e  fact  t h a t  tech-  
n i c a l  s p e c i a l i s t s  have va r ious  d e f i n i t i o n s  f o r  some of these  terms. Hanson (1962) 
and Ford-Robertson (1971) were used a s  primary r e f e r ences .  

Abundarzt. When r e l a t i n g  t o  p l a n t  coverage i n  t h e  h a b i t a t  type key, any spec i e s  having 
a canopy coverage o f  25 percent  o r  more i n  a s tand .  

Accidental. A spec i e s  t h a t  is  found r a r e l y  o r  a t  mcst occas iona l ly  a s  s ca t t e r ed  
ind iv idua l s  i n  a given habit-at  type. 

Association, Climax p l a n t  ( f o r e s t )  community type .  

Basal area. The a r e a  of  t h e  c ross-sec t ion  of a  t r e e  t runk 4 .5  f e e t  above t h e  ground, 
u sua l ly  expressed a s  t h e  sum of t r e e  basal  a r e a s  i n  square f e e t  per  ac re .  

Bench, benchzand. An a r e a  having f l a t  ox gent ly-sloping t e r r a i n  ( l e s s  than 15 percent  
s lope),  appl ied  u s u a l l y  t o  t h e  h igher  ground i n  a r i v e r  valley.  

Browse. Shrubby forage  u t i l i z e d  e s p e c i a l l y  by b i g  game, 

Canopy coverage. The a r e a  covered by t h e  gross  o u t l i n e  of  an ind iv idua l  p l a n t ' s  f o l i age ,  
o r  c o l l e c t i v e l y  covered by a l l  i nd iv idua l s  of a  spec i e s  wi th in  a s tand o r  sample 
p l o t .  Canopy coverage i s  expressed as a percentage of t h e  t o t a l  a rea  i n  t h e  p l o t ,  
o r  a s  a canopy coverage c l a s s  ( for  example, c l a s s  # l  = 1 t o  5 percent  coverage) ,  

C Z i m m  community. The culminat ing s tage  i n  p l a n t  ( f o r e s t )  succession f o r  a given 
environment, t h a t  develops and perpe tua tes  i t s e l f  i n  t he  absence of d i s turbance .  

CZimax spec-ies. A spec i e s  t h a t  i s  se l f - r egene ra t ing  i n  t h e  absence of d i s turbance  w i t h  
no evidence o f  replacement by o ther  spec i e s .  

CZimax, types of ... i n  r e l a t i o n  t o  environment (Polyclimax Concept). 

CZimatic cZimux. The climax t h a t  develops on "normal17 (well-drained,  medium- 
t e x t u r e d ) s o i l s  and gen t ly  s loping  topography. 

Edaphic cZCmax. A v a r i a t i o n  from t h e  c l i m a t i c  climax caused by "abnormal1' 
s o i l  cond i t i ons .  

Topographic climax. A v a r i a t i o n  from t h e  c l i m a t i c  climax caused by topography 
t h a t  markedly inf luences  microclimate. 

Topo-edaphic climax. A v a r i a t i o n  from t h e  c l ima t i c  climax caused by t h e  
combination of  topographic and edaphic e f f e c t s .  (Example: Larix ZyxZZii 
s tands  occupying north-slope boulder  p i l e s . )  

Comon. When r e l a t i n g  t o  p l a n t  coverage i n  t h e  h a b i t a t  type key, any spec i e s  having a 
canopy coverage of 1 percent  ox more i n  a  s t and ,  



Cormunity (plant  community). An assembly of plants living together, reflecting no 
particular ecological status. 

Constanoy. The percentage of stands in a habitat type that contain a given species. 
(Appendix C-1 uses "constancy cla~ses"--"l'~ = S to 15 percent, "2" = 15 to 25 
percent,  etc. ) 

d.b.h. (diameter a t  breast height) .  Tree-trunk diameter measured 4.5 feet above the 
ground. 

Depauperate. Describing an unusually sparse coverage of undergrowth vegetation. This 
condition usually develops beneath an especially dense forest canopy, often on 
sites having a deep layer of duff. 

Eeosyshem.. Any community of organisms along with its environment, forming an 
interacting system. 

Ecotone. The boundary or transition zone between adjacent plant communities, often 
representing different habitat types. 

Edaphic. Refers to soil. 

Forb. An herbaceous plant that is not a graminoid. 

Frequency. The percentage of quadrats (tiny plots) in a single sample stand that 
contain a given species, or more generally the degree of uniformity with which 
individuals of a species are distributed in a stand. 

Graminoid. All grasses (Gramineas) and grasslike plants, including sedges (Carex) and 
rushes (Juncus). 

Habitat type .  An aggregation of all land areas potentially capable of producing similar 
plant communities at climax. 

Indicator p l m t .  A plant whose presence or abundance indicates the presence of certain 
environmental conditions--presence of a habitat type or phase. 

Phase. A subdivision of an association and a habitat type representing minor 
differences in climax vegetation and environmental conditions, respectively. 

Phenotype. A group of individuals distinguished on the basis of visible characteristics-- 
in contrast to a "genotype" which is defined on the basis of genetic similarities. 

Poo~Zy represented. When relating to plant coverage in the habitat type key, any 
species that is absent or has a canopy coverage of less than 5 percent. 

Riparian. Vegetation bordering watercourses, lakes, or swamps; it requires a high water 
table. 

Scarce. When relating to plant coverage in the habitat type key, any species that is 
absent or has a canopy coverage of less than 1 percent. 

Scree. Any slope covered with loose rock fragments. Forested scree (abbreviated SCREE) 
is a term for certain topo-edaphic climaxes that are described under OTHER 
VEGETATION TYPES in this report. 



SemZ. A species or community that is replaced by another species or community as 
succession progresses, 

Series.  A group of habitat types having the same climax tree species. For example the 
Pinus f Zexi Zis series contains the PfFT,/AGSP, PIFL/FEID, and PIFL/JUCO h. t . s . 

S i - b ~  index.  An index of timberland productivity based upon the height of specific trees 
at a certain reference age (usually 50 or 100 years) .  

Stand. A plant community that is relatively uniform in composition, structure, and 
habitat conditions; thus it may serve as a local example of a community type on a 
habitat type. 

StockabiZity factor. An estimate of the stocking potential on a given site; for example 
a factor of 0.8 indicates that the site i s  capable of supporting only about 80 
percent of "normal" stocking as indicated in yield tables. 

Stocking. A general term for the number of trees (considering their size class) per 
acre. 

&cession. The progressive changes in plant communities toward climax. 

Union. One or more species having similar environmental amplitudes within a geographic 
area; thus their presence is indicative of certain microenvironmental conditions. 

We22 represented. When relating to plant coverage in the habitat type key, any species 
having a canopy coverage of greater than 5 percent. 

YieZd capabi l i ty .  The maximum mean annual increment attainable in a fully stocked 
natural stand, expressed in cubic feet per acre per year. (See a forest mensura- 
tion textbook for the distinction between "mean annual incrementt' and "periodic 
annual increment"; growth in a specific year, or period of years, is termed the 
latter.) 
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Figure 7.--Key to climax series, habitat types, and phases (4 pages) 

Appendix C-2.--Presence list: numbers of sample stands where each 
species occurred, by habitat type and phase. (2 sheets) 
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