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We conducted a 6-year evaluation of the North cascades Grizzly Bear Ecosystem 
(NCGBE} in north-central washington to determine the suitability of the area to 
support a viable grizzly bear population. The presence of grizzly bears in the 
ecosystem was verified through the confirmation of field observations of bears. 
Of 238 reported observations, 22 were confirmed as grizzly bears and another 82 
were rated as high reliability observations. Capture and marking of resident 
grizzly bears was unsUccessful. We surveyed areas of the ecosystem with 
self-activated cameras; no gri-zzly bears were documented using this method. 
Analysis of bear scats provided a preliminary list of probable grizzly bear foods 
in the North Cascades. 

We used Landsat Multispectral Scanner , (MSS} imagery and .a ground-based 
vegetative inventory to develop a map of vegetation for the NCGBE~ An accuracy 
assessment of the interpreted dAta showed that the- general ve-getation types were 
properly mapped at an accuracy level of 94.8\; a detailed, modeled, vegetation 
map was produced with an accuracy level of 93.2\. We developed additional data 
layers in a Geographic Information System (GIS) to evaluate the availability and 
distribution of vegetation types seasonally~ assess the impacts of human 
activities on the habitat, assess ungulate food sources. and estimate the 
abundance of probable grizzly bear foods in various vegetation types. 

Citation: 
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Snyder, S.H. Fitkin, and E.R. Garcia. 1993. North Cascades Grizzly Bear 
Ecosystem evaluation; final report. Interagency Grizzly Bear Committee, 
Denver, Colorado. 156 pp. 
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Many people have contributed to this evaluation. We greatly appreciate the 
support we have received from individuals and agencies alike. OUr field crews 
deserve a great deal of credit for the long hours of hard work they p;L"ovided, we 
could not have completed the project without them. Many thanks to F. L<opsansky, 
W. Dean, B. Cunningham, J. Engle, F. Strier, J. Thompson, M. Mancuso, R. McKeown, 
R. Harrod, R. Strand, and C. Bone. K. Dixon, J. Pierce, T. Juelson, J. Hook, and 
R. Heath provided project supervision. J. Weaver, R. Richardson, G. Gunderson, 
P. Lee, R. Dearsley, and W. McLaughlin of the U.S. Forest Service provided 
support. Primary contacts in the National Park Service were J. Earnst, E. 
Gastellwn, J. Jarvis, J. Dalle-Molle, and J. Reynolds. Fish and Wildlife Service 
support was provided ~ J. Michaels, C. Servheen, J. Gore, and J. Haas. The 
primary contacts from British Columbia included R. Forbes, J. Millar, A. 
Hamilton, and R. Archibald. 

The North Cascades Working Group was established to oversee this 
evaluation. The members included H. Allen {Chair), J. Michaels, S .. Gehr, S. 
O'Neil, D. MacWilliams, and J. Earnst. Previous members included K. Johnson, J. 
R.ynolds, J. La Tourrette, K. Dixon, and G. McCutchin. In 1992, the Working 
Group was renamed as the North Cascades Grizzly Bear Steering Committee. New 
members include J. Haas, E. Summerfield, and A. Peatt. 

The Interagency Grizzly Bear Committee Technical Review Team for the North 
Cascades and Bitteroot ecosystems included S. Servheen {Chair}, R. Knight, A. 
Hamilton, and B. McLellan. 

We offer a special thanks to A. Naney for volunteering her editing 
expertise, M. Allen for the cover drawing, and especially D. O'Connor for 
producing the graphics for the cover and figures. 

This report partially fulfills contract requirements for Washington 
Department of Wildlife funding from the U.S. Fish and Wildlife Service, as noted 
in Section 6 of the Endangered Species Act of 1973, as ammended. FFY86 through 
FFY91; Project No. E-1. · 
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The U.S. Fish and Wildlife service (FWS), following requirements of the 
Endangered Species Act of 1973, as amended, added the grizzly bear (Ursus arctos 
borribilisl to the Endangered Species List in 1975, as a. Threatened species in 
the conterminous sta.tes. This listing prompted several important status surveys 
of the North Cascades. Bjorklund {1978, 1980ab, 1981} documented historical 
grizzly bear observations and discussed the possibility of population 
reestablishment in the North Cascades. The WashingtOfl Depa.rtment of Game further 
listed the grizzly ~r as Endangered throughout the state in 1981. The Grizzly 
Bear Recovery Plan (U.S. Fish and Wildlife Service 1982) identified the North 
Cascades Grizzly Bear Ecosystem (NCGBE) as one of six possible recovery areas 
south of Canada {Fig. 1). Implementation,of the recovery plan by the FWS began 
with the 1983 establishment of the Interagency Grizzly Bear Committee (IGBC), 
which coordinates federal, state,. provincial, and private research and manaqement 
programs designed to ~omote grizzly bear recovery in designated areas south of 
Canada. 

The IGBC provided the impetus for more research of the North Cascades 
grizzly bear population. SUllivan (1983) cataloged historical and recent grizzly 
bear observations in the NCGBE. In 1985, the IGBC established guidelines for a 
vigorous program in the North Cascades and outlined plans for a 5-ye<>.r evalua.tion 
to detebnine the suitability of the NCCBE to support a. via.ble grizzly bear 
population. Under the leadership of the Northwest Ecosystems Grizzly Bear 
Management Subcommittee of the IGBC, federal, state, and provincial agencies 
formed the.North Cascades Grizzly Bear Working Group (NCWG) to coordinate the 
ecosystem evaluation. The NOiG included the FWS, Washington Department of 
Wildlife (WDW). U.S. Forest Service {FS}, U.S. National Park Service (NPS}, 
British Columhia Wildlife Brar.~h (BCWB), and B.C. Parks (BCP). Our evaluation 
of the North Cascades began in May, 1986, and ended in November, 1991. 

As directed by the IGBC, our evaluation objectives we~.:_.to: 

1~ Collect. confir.m# and record data concerning reports 
of grizzly bear observations and sign in the NCGBE; 

2. Evaluate the vegetal components of the NCGBE, 
documenting Rhe suitability of the area to provide 
grizzly be~ seasonal habitats; 

3. Produce a map of general vegetation types with an 
accur~cy level of at least SSt; 

4. Provide a baseline list of probable grizzly bear 
foods identified in the NCCBE; and 

5. Collect informatiOn concerning the current level of 
human activities within the NCGBE, including human 
population centers, livestock allotments, and 
recreation sites. 

Historical Perspectives 

When - began this evaluation, the best information available ccmcerz>ing 
the hi~~;tory of grizzly bears in We.ahington came from dated taxonom.ic guides, 
biological papers~ and FWS documents (Hall and Kelson 1959, Ingles 1965, 
Schneider 1977, U.S. Fish and Wildlife Service 1982, Craighead and Mitchell l98l, 
SUllivan 1983, Servheen 1985). Records of early grizzly bear observations in the 
North Cascades stem fro. ethnological descriptions (Underhill 1945, Gibbs 1972, 
Collins 19741 and historical accounts of local explorations (Pierce 1883, 
Thompson 1970, Majors 19841. These earlier accounts indicated that grizzly bears 
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historically occurred over most of Washington, except the Olympic Peninsula and 
the coastal lowlands below the west slope of the North Cascades (Fig. 2). 

The upper drainage of the Nooksack River provides a good example of 
historical grizzly bear presence on the west side of the Cascade Mountains. 
While surveying the United States/Canada border in the 1850's, CUster documented 
observations of several grizzly bears above the North Fork of the Nooksack River 
(Majors 1984). He reported the killing of the first grizzly bear spotted by his 
party. They ate the bear and shipped the skin to the Smithsonian Institution in 
Washington, D.C .• A few days after killing the first bear, he sighted an adult 
female with 3 large cubs on a talus slope above his camp. 

Other historical documentation of grizzly bears on the west slope of th<! 
North Cascades stems from discussions of tribal religious ceremonies and quests 
for powerful medicine !Gibbs 1972, 'collins ,1974}. Men from the Upper Skagit 
tribe hunted grizzly bears in the mountains ibove the area now occupied by Ross 
Lake reservoir. The SWinomish tribe also used grizzly bear hides and skulls in 
ceremonies; however~ we cannot document hunting of grizzly bears by this coastal 
group (Swinomish Tribal Museum, pers. commun. 1986). Although the impression 
that we gathered is that grizzly bears historically occurred throughout western 
Washington, none of these discussions provided dates or general time periods that 
would allow us to identify when grizzly bears may have been present on the west 
slope of the Cascades~ 

One possible reason for the lack of grizzly bear observation data for the 
lower elevations of the west slope may be the generally closed canopy of the 
lowland forests~ Studies of local Native American tribes indicate that few 
natural openings occurred in the coastal forest (Underhill 1945, Collins 1974). 
Most natural meadows occurred along the flood plains of the larg<!r streams, such 
as the Nooksack, Skagit, Stillaguam.ish, and Snohomish rivers. Local tribal 
villages usually occupied these flood plain openings. Some tribes also burned 
plots to create openinqs in the forest stands, but village activities rapidly 
claimed these sites as well (Thompson 1970). It is likely that grizzly bears 
historically used the river flood plains of the larger coastal rivers on the west 
slope. Certainly this habitat use has been well-documented for other coastal 
populations north and south of Washington (U.S. Fish and Wildlife Service 1982, 
Archibald et al. 1985, Servheen 1985). ,.. 

Grizzly bear observations occurred more frequently along the crest dnd th., 
east slope of the North Cascades (Thompson 1970). Studies of early Washington 
explorations me~tion observations and killings of several grizzly bears from 
these areas to the Okanogan and Columbia rivers {Thompson 1970, Sullivan 1983). 
The Thompson and Methow tribes of the east slope hunted grizzly bears to honor 
the animal in religious ceremonies and rites of bravery (Brown 1968, Thompson 
1970, Collins 1974, Ruby and Brown 1981). Native tales proclaimed the bears as 
females, believing that tribal women sometimes turned into grizzly bears. Both 
the Upper Skagits and Thompsons hunted the grizzly bear, placing the head and 
braided meat of the animal on a pole in the woods; this ceremony assured the 
perpetuation of the great bear in the Cascades· (Collins 1974). 

Less information on grizzly bear observa.tions is found in regional 
exploration journals. David Tbol!lpson, the first attopean-l\merican to enter the 
North cascades region, explored the east slope in 1811. He floated down the 
Columbia River, tben up tha Okanogan and Wenatchee rivers in search of beaver 
trapping territory for the North West COIIIpiUiy. A1so in 1811, David Stuart and 
Alexander Ross, of the Pacific FUr Company, floated down the Columbia River and 
established Fort-Okanogan, about 48 km fron1 present-day Chelan {Thompson 1970). 
In 1814, Ross crossed the North cascades, hiking over the crest and down the west 
slope to the confluence of the Skagit and Cascade rivers. We found no mention 
of grizzly bears in Thompson's (1970) account of these journeys. 
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Sullivan (1983) discussed grizzly bear trapping activity in the Pacific 
Northwest. MAssive trapping mortality likely reduced the local grizzly bear 
population rapidly. Although he could not identify specific kill locations, 
SUllivan noted bear hide tallies from Hudson's Bay Cooapany records for the period 
1820 to 1860: 

An examination of these records shows that the INlrket for bear 
hides increased after 1840 and the number passing through each 
outpost consequently rose. Peak years at the various posts 
were: Fort Colville, 382 grizzly bear hides in 1849; Fort 
Nez Perce (Walla Walla), 32 hides in 1846; Thompson's River 
(B.C.), 11 hides in 1851. Four hides were also taken at Fort 
Nisqually (near Tacoma) during the period. Unfortunately, 
the trading areas of these posts overlap the present boundaries 
of Washington and it is not possible to say how many of these 
animals were taken in the state~ 

Following the influx of trappers in the early 1800's, miners poured into 
the North Cascades searching for gold, silver, lead, zincJ and coppe-r. Following 
several insignificant ore discovery booms, which led to diggings along the 
Methow, Twisp, and Okanogan rivers, major mining activity sparked f:r0<11 the Skagit 
River boom on the west slope in 1858 (Thompson 1970, Roe 1980). Second-hand 
information from local residents and agenCy personnel suggest.s thAt miners 
historically killed grizzly bears in defense of property and personal safety. 
Many bears may have been killed from indiscriminate shooting and dynamiting by 
miners (D. Tresch, pers. commun. 1986}, thus creating the second major impact on 
the survival of North Cascades grizzly bears. 

Rapid hwnan encroachment on grizzly bear habitat followed the mining 
invasion of the North Cascades and major habitat alteration began immediately. 
The panning and cradling by the first prospectors matured into placer mining and 
dredging of streams, •free• mining of gravel bars, dynamiting of adits and 
shafts, and hYdraulic mining. These activities spawned the growth of roads, 
trails,. flumes,. power houses,. cabins, cook sha.cks, barns·,. sawmills, ore tr-AmW"ays,. 
and railroads. Robust mining operations flourished in the North Cascades until 
the 1950's. 

During this same p~riod, other activities likely increased human-induced 
1110rtality of grizzly bears in the North Cascades. cattle and sheep :ranges spread 
over the east slope; one rancher in the 1850's drove over 3,000 head of personal 
stock to cattle yards at The Dalles in southeast Washington (Pierce 1883). Local 
forests fell to permanent settlements in the 1860's and logging became the major 
influence on local resources.· A military expedition in 1882, led by Henry 
Pierce, crossed the Cascades from Stehekin to the Skagit River, opening the way 
for road planning and extended rail service. By 1890, Chelan boasted stores, 
hotels, saloons, sa-ills, apple orchards, and steam ships. A wagon road, 
punched over the crest at Cascade Pass in 1896, liDked the Skagit River valley 
with Lake Chelan and the Okanogan area; rural development continued, following 
major access routes into.the area. 

Since the establishment of the Washington Forest Reserve in 1897, the 
administration of the North Cascades has fallen to federal and state agencies. 
Although human activities severely affected the periphery of the ecosystem, 
grizzly bear habitat within the interior of the North cascades remained 
coapa.ratively intact. Resource conservation policies applied to agency lands and 
the relative inaccessibility of the backcountry probably· prevented the 
extirpation of the grizzly bear from the North cascades. The most recent 
documentation of grizzly.bears in the North Cascades was presented by SUllivan 
(1983), who compiled 234 grizzly bear reports in the area from the early-1800's 
through 1983 • 
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STOilY AREA 

our evaluation area inc~r&ted all of the NCGBEs which encoa:pa.saes 
2, 620,755 ha (Table 1), includi~ all of the North Cascades National Park Service 
Complex (NCNP), and the majority of the Mount Baker-Snoqualmie {MBSNF), Wenatchee 
(WNFI, and Okanogan (ONF) national forests (Fig. 3) . British Columbia (B.C.} 
bounds the area to the north, with a national forest bound&ry to the west, and 
Interstate Highway 90 to the south. The eastern border coincides with national 
forest and state lands west of the Columbia and Okanogan rivers. The study area 
is comprised of a. large wilderness core surrounded by major units of 
non-wilderness national forest lands thAt a.re ~ixed with state forest lands, 
state wildlife management areas, state parks, and private lands. The NOGBE is 
composed of 82t federal lands, 8' state lands, and lOt private lands. BCWB 
states that 2,025,000 ha of occupied grizzly bear habitat occur north of the 
international border and should be considered as part of the NCGBE (R. Forbes, 
pers. coumun. 1992}; however, these lands were not included in our hAbitat 
evaluation# due to federal and state regulatory restrictions~ 

Elevations range from about 150 m near the Puget Sound Trough on the west 
slope to 3, 285 m on Hount Baker. The Dll!ljor ridge systems of the west slope are 
near 1, 525 m. The Cascade crest ranges from about 2, 100 m to 3, 213 m on Glacier 
Peak. East slope elevations vary from 762 rn to 2,7~2 m. 

Pacific Ocean airmasses control North Cascades climatic conditions, 
although the Cascade crest drastically alters this maritime influence (Franklin 
and Dyrness 1973, U.S. Weather Service, pers. CO!NilUn. 1986). West slope weather 
is pronounced by mild temperatures of moderate extremes .. lengthy period.s of cloud 
cover .. and abundant annual precipitation (170-300 em) .. falling mostly as rain. 
Fair .. dry weather typifies west slope summers .. -while winters are usually cool and 
extremely wet. 

The cascade crest blocks much of the westerly maritime flow, shrouding the 
east slope in a comparably dry rain shadow. Continental airmasses on the east 
slope interact moderately with Pacific flows~ producing more severe temperature 
extremes and much less annual precipitation (25-50 em), falling mostly as snow. 
Hot, dry summers reflect the rain shadow effect on the east slope, while cold, 
snowy winters resemble a more continental weather pattern. 

"' Climatic variations found in the NOrth Cascades markedly affect 
environmental gradients over the NCGBE. The volcanic, uplifting, and glacial 
histories of the Cascades profoundly influence local vegetation patterns (McKee 
1972, Staatz et al. 1972, RoWe 1974, Harris and Tuttle 1977). Expanding on the 
plant community analyses prepared by Franklin and Trappe (1968), Franklin and 
Dyrness (1973) identified 12 .,...jor vegetAtion zones in the North Cascades. On 
the west side, these include the western hemlock (Tsuga heteropbylla), Pacific 
silver fir (Abies amabilis) and mountain hemlock (T.suga mert:ensian.o) zones. 
SUbalpine and alpine life zones occur throughout the IIIOUntainous areas. On the 
east aide .. major vegetation zones include ponderosa pine (Pinus ponderos-a)~ grand 
fir (Abies grandis), Douglas fir (Pseudotsuga menziesii), western hemlock, 
lodgepole pine (Pinus contorta), subalpine fir (A. lasiocarpd) and shrub-steppe 
a.re-a.s .. 

Other studies provide more detailed des=iptions of NOrth· Cascades 
vegetation. Many of these papers originated from botanical surveys of NCNP, 
while others focus 011 more specific vegetal relationships of local plant 
associations (.F.ppendix AI. 

Access into the North Cascades is restricted to 5 ""'jor highways, numerous 
secondary roads, and a ainor trail system. British Columbia Highway 3 penetrates 
the North Cascades through Hanninq Provincial Park and a.llows access by secondary 
road to the Hozomeen area of Ross Lake National Recreation Area. 'Ihe North 
Cascades Highway, State Highway 20, crosses the ecosystem from Sedro Woolley on 
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the west slope to Winthrop on the east slope. State Highway 2 crosses the 
cascades frooa Everett en the west to Wenatchee on the east. rnterstate Highway 
90, forming the south boundaxy of· the evaluation area, passes west to east from 
Seattle to Ellensburg. State Highway 97 runs north-south, providing access· 
points by seeondal:y roads along the east slope. Although many seccndary and 
light-duty roads access the periphery of the ecosystem, f- of these penetrate 
the core area. A f- aecondal:y roads follow major river courses into the 
ecoayst- core. 

Objective No. 1. Collect, confina, and record data concerning reports of grizzly 
bear observations in the NCGBE. 

confirmation of Grizzly Bear Observations 

We compiled a list of North Cascades grizzly bear observation reports 
received from the cooperating agencies and the public from May, 1986, through 
November, 1991. These reports included observations that occurred prior to our 
evaluation. For exaJ~~>le, even though W"e may have recorded an observation report 
when it was received in 1990, the observation may have occurred in 1970, many 
years prior to our evaluation period. We considered reports that occurred prior 
to 1950 as historical, since the oldest kno...n wild grizzly bear was 37 years old 
{Servheen, pars. ccm.un. 1993). We considered all grizzly bear observations 
that occurred from 1950 through November, 1991, as current observations. rn this 
way, bears identified during that 1950-1991 period could still be alive during 
part or all of our evaluation. · 

We did not duplicate observation reports presented by Sullivan ( 1983). We 
recorded all reports of grizzly bear observations on a standard form (Appendix 
B) and mapped the general location of each· observation. 

A •report• refers to the documentation of one or more grizzly bears and/or 
sign recorded for a specific observation. The te:n1 "document• (both verb and 
noun forms of the root word) refers to the recording of information as evidence 
to identify the details (Woolf 1992) of a reported grizzly bear observation and 
does not indicate a parti&lar level of reliability. For example, a •documented" 
observaticn is not necessarily a confirmed observation. The term •observation• 
refers to seeing or photographing a grizzly bear or finding the tracks, scat, 
hair, digs, or food cache of a grizzly bear. Grizzly bear family groups were 
identified by the observation of an adult bear with one or more young. 
Observations of lllUltiple bears of unkno...n age were considered family 11roups when 
cne bear in the group- apparently larger than the other bea.r/s in that group. 

We rated the reliability of grizzly bear reports on a class scale from 1 
to 4, using methods accepted by the North Cascades Grizzly J!<Nlr Working Group and 
the IGBC (Almack 1986. 1990). All observers -re interviewed either in person 
or by telephone. When possible, we examined the observation site to attempt 
confirmation of the bear speci- visually, by photograph of the bear, or by 
-rification of sign. 

A Class 1 (confizmed) reliability rating indicated a grizzly bear 
observation eo11fizmad by a biologiat and/or by photograph, carcass, track, hair, 
dig, or food cache. 

Grizzly bear sign required verification· by a grizzly bear biologist. 
Tracks were aoa-nted by photograph and/or plaster cast and met grizzly bear 
front foot toe ali~t criteria (Herrero 1985, Fig. 4), using the Pa.lmisciano 
Line Method, n.-4 first here. If tracks were not of sufficient quality to allow 
use of the Palmisciano Line Method, they were rated with a lower reliability. 
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Hair samples were guard hairs identified by microscopic examination of 
basal and shaft scale patterns in combination with shaft shield and shaft tip 
colora.tion (Moore et al. 1974). If structural characteristics of the hair 
scaling could not be differeniated, the information related to that hair was 
rated with a lower reliability. 

Digs and food caches required verification by a grizzly bear biologist. 
Verification of these feeding sites is sometimes very difficult. The presence 
of tracks, hair, and specific food items contributed to the identification of the 
bear species .. We excluded consideration of other carnivores, such as black be-ars 
(Ursus americanus), gray wolves {Canis lupus), coyote (C. latr .. ns), foxes ( Vulpes 
vulpes), mountain lions (Felis concolor}, wolverines (Gulo gulo)~ lynx {Felis 
lynx), and bobcat (F. rufus), by noting differences in feeding and caching 
behaviors~ as compared to those behaViors exclusive to grizzly bears. 

Scats were identified as grizzly bear}only by direct association with a 
verified observation or tracks (Herrero 1985}. 

A Class 2 (high reliability) report documented an observation of a grizzly 
bear that was identified by two or more physical characteristics, but lacked 
verification criteria as noted for a Class 1 observation. The presence of a 
shoulder hump, long front claws, and concave facial profile were the physical 
characteristics used to identify Class 2 observations {Appendix C) . We did not 
regard size, color* location* gait, behavior (except caching), or habitat class 
as reliable indicators to differentiate the species of the bear observed. 

A rating of Class J {low relitlbili ty) indic.oted that the observation report 
included documentation of only one identifying physical charActeristic of a 
grizzly bear. making it impossible to verify the species of bear observed. 

A Class 4 (not a grizzly bear) report docUmented an observation reported 
as a grizzly bear* but which, upon investigation, was verified to be a species 
other than grizzly bear. Class 4 reports were not tabulated or mapped for this 
paper, although all of these reports are kept on file with the WDW Large 
Carnivore Investigations office. 

Capture and Marking Activities 

" We attempted to capture and radio-mark 4 adult qrizzly bears. All trapping 
efforts were opportunistic; we located capture sites near recent Class 1 or Class 
2 observations and in areas of important seasonal habitat components. For 
capture, we used ~pring-activated, steel cable foot snares {Aldrich Snare Co., 
Clallam Bay, WA) placed in cubby and trail sets. Each site was baited with 
CArcasses of deer (Odocoileus spp4)~ elk (Cervus elaphus), or beaver (Castor 
C411tldensis) • Each set was checked daily and rebaited as necessary. We 
maintained a daily log for each trap site to note any trends in capture success 
or failure based on location, set design, or type of bait. 

Each trap site was marked with two types of warning signs approved by the 
IGBC and designed to inform people of a nearby trap and the danger at that baited 
site. We IDOUnted "WARNING• signs {Appendix 0) to form a circle around the trap 
at about 50 m from the set. We placed a ring of •DANGER• signs (Appendix E) 
within 
10 a of the trap. The signs were located at the four cardinal directions around 
the set and along any obvious travel route into the set. 

All captures were recorded on a standard form {Appendix F). Grizzly bears 
were to be anesthetized with a standard mixture of Ketamine HCl (100 lllg/ml) and 
Xylazine (100 mg/ml) in a 2:1 ratio (Perry 1978). Standard zoological body 
measurements and tissue samples were to be collected as noted on the capture 
form. Each grizzly bear was to be marked with a radio transmitter collar, 
attached by a decoaposing cotton spacer, allowing the collar to fall free of the 
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study anillla.l within 2 to 4 y~s. Each collar coatained instantaneous activity 
switches indieat!Dg "head-up• or "head-down" body positions and a •mortality• 
aooc1e that activated after fi hours of no body JUOV nt. Eaeh grizzly bear would 
also be marked by a lip tattoo and colored, nuaober.cl, ear tags. Black bears were 
captured incidental to our· attempts to capture grizzly bears. Captured black 
bears were anesthetized, marked, and handled as with grizzly bears, except no 
radio markers were used. 

Self-Activated camera survey 

FollowiDg the methods of Mace et al. ( 1990), we. used 18 sel f-aetivated 
cameras located at different baited sites from 1989 through 1991, to attempt 
confirmation of grizzly bears by photcgr'!ph. The self-activated camera system 
included an Olympus "Infinity Quartzdate•, 35 mm, SLR camera, with automatic 
focus, automatic light meter, automAtic flash, aut.,...tic wind, and tiae/date LED 
features. We used 36-exposure, 2GO ISO, color print film. 

The self-activated caJDera was triggered by a signal from a burglar-alarm
style, infrared-activated, motion sensor, powered by a 12-volt, gel-cell battery. 
'tbese three units were loaded in a military surplus amwnition box. The box was 
mounted about 3 • above ground and bolted to the side of a tree. The box was 
aimed at a lure that -s placed about 3 m from the base of the camera tree. When 
an animal entered the 6 • X 6 m X 13 m field of view, the sensor was activated. 
After a 7-second delay, the sensor signaled and fired the camera. The camera 
continued to fire at 7-second intervals, until the animal left the field of view, 
or until the entire roll of film was exposed. 

We located camera stations in important seasonal habitat components and in 
areas near recent Class 1 and Class 2 grizzly bear observations. Each station 
was placed to allow for safe animal capture and handling activities, should a 
grizzly bear be identified at the site. We baited sets with carcasses of deer, 
elk, or beaver, or -ed wolf or coyote urine scents as a lure. We lllllintained a 
log for each camera station to note equipment functions, film and battery use, 
and success or failure of the site, based on location, camera systelll design, or 
type of bait. We mounted "WARNING« and "llANGER" signs around the camera tree, 
as for capture sites. 

We cheeked each sell-activated camera station at intervals of approxi~t~ately 
5-10 days. During each visit, the· film was changed, batteries voltage-tested and 
replaced as needed, and either fresh bait dragged to the site or the site 
rescented with a lure. 'l'be exposed film was taken to a "1-hour photo shop• for 
rapid processing •. We viewed all negatives on a light table using an SX lupe. 
We produced a print fr0111 any negative that showed an aniaa.l at the site, or if 
there was any doubt concerning identification of objects vi-ed on the negative. 
All negatives and prints were filed by camera station nUJDber for later analysis 
and record storage. 

Obleetive No. 2. Evaluate the vegetal components of the NCGBE, documenting the 
su tability of the area to provide grizzly bear seasonal habitats. 

Vegetation Type Mapping 

A vegetati011 type map was developed from Landsat satellite data to show 
vegetation distribution throughout the ecosystem. A detailed and extensive field 
plot database - ccmatrueted to support the landsat vegetation mapping process 
and to quantify the abund•nee of plant species ~ithin each vegetation type. 

Several-thode have been described to asp vegetation and evaluate griz:tly 
b41ar habitat (Christensen and Madel 1982, Craighead et al. 1982, Butterfield and 
Almaek 1985, Butt.rfield and Key 1966, Leach 1986, Mattson and Knight 1969) • Tbe 
most COIIDOn method, although very tt.e-eonsu.ing, involves aerial photograph 
interpretation COIIbined with various intensities of ground truthing to identify 
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vegetation types used by grizzly bears. Recent studies have demonstrated the use 
of Landsat 16>ltispeetral Scanner (MSS) data to map grizzly -bear habitat 
(Craighead et al. 198Z, craigbead et al. 1985, Butterfield- and Key 1986, 
Butterfield et al. 1989). Because Landsat technology provides an efficient 
inventory of vegetation over a large area, we selected this method to map 
vegetation in the NOGBE. 

Landsat data from July and August of 1986 were used in our evaluation with 
portions of four Landsat scenes purchased to cover the entire study area. In raw 
Landsat MSS data, four separate spectral bands are present: green, red, and t"'o 
bands of reflected infrared. The digital value of each pixel is related to the 
intensity of light reflected from vegetation or other surfaces for that spectral 
band. Using specialized c0111p1ter software, the raw spectral bands are processed 
into a single map image where unique spectral classes are identified. On this 
project, the raw spectral data were processf!d into spectral cl.asses using a 
guided clustering technique. Blocks of raw Landsat data, selected using aerial 
photos# orthopboto mapsr and topographic maps, were then submitted to cluster 
analysis. This clustering identified uniqUe spectral conditions and produced a 
file of spectral class signatures~ 

Repetitive clustering of data from many parts of the study area identified 
the widest possible range of spectral signatures. Each spectral signature was 
represented as a spectral class by its statistical description in a computer 
statistics file. The spectral classes were evaluated statistically for overlap 
and tested in small areas on th~ ground. A final set of spectral classes was 
used to process the entire Landsat data set and produce a map layer of spectral 
classes where each pixel was assigned to the spectral class of highest 
statistical probability. The spectral class layer was gee-referenced to the 
Universal Transverse Mercator {UTM) map projection~ zone 10, with a pixel size 
of 57 m X 57 m. The Landsat spectral class map data were transferred in digital 
form to a geographic information system {GIS). 

We conducted a comprehensive field sampling effort in order to identify the 
vegetation type correlated with each spectral class. A wide geographic 
distribution of field plots was needed to identify the variation in vegetation 
conditions and types that any spectral class could represent over the entire 
study area. We established sample ecology plots where data were collected during 
the 1986, 1988, 1989, a~d 1990 field seasons. Data were not collected from 
ecology plots· in 1987, due to the absence of FS funding for the program that 
year. Plots were located by overlaying 1:24,000 scale orthophotos, with spectral 
class displays, and selectiDg areas of identical, contiguous, spectral classes. 
We selected polygons with a minimum size of 9 pixels X 9 pixels. This size of 
polygon was chosen, because it could. be accurately located on the ground and 
easily identified on the orthophotos. Although forested vegetation types 
dominate the ecosyst.,., nonforested areas were sampled in greater proportion than 
their occurrence. We used this sampling strategy, because existing forest 
ecology plot data provided information on forested areas. but little vegetation 
data existed for nonforested plant communities. Some plots were located in 
polygons smaller than 9 pixels X 9 pixels, if they could be easily identified on 
the ground. 

Vegetation data for field plots were recorded on a standard form {Appendix 
G}. Elevation, slope, aspect, plot location, and spectral class nUIIber -re also 
recorded. We recorded the percent cover for all underatoey plants, s~, and 
tr-s within each plot. Tr-• were saJIIPled in 0-1 a, 1-3 m, and greater than 3 
m height classes and ~ stem percentages in several diameter classes. 
Densiometer readings of the percent of canopy cover were measured in all four 
cardinal directions at 5 rand<wly-chosen sites within the plot. Also noted were 
the frequency and magnitude of any physical disturbances of the site, the 

·presence of surface water,- pa~chiness of the plant calllllUnities present, and the 
extent of the forested stand. Photographs taken at each plot represented the 
general appearance of the area. 
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We identified plants in the field using the nomenclature of Hitchcock and 
cronquist (19871 and Hitc:heoek et al. (1955-19691. Alphanumeric code names for 
plants followed procedures outlined by Garrison and Skovlin (1976). 

A total of 1,726 plots were established during the evaluation, with all 
data entered into an ecology database. These plot data were supplemented with 
ecology data collected on the three national forests within the ecosystem. These 
additional data were compiled from 2,158 plots on the M8SNF {Henderson and Peter 
1985), 445 plots on the ONF (Williams and Lillybridge 19831, and 679 plots on the 
WNF (Williams and Smith 1990). Data from 469 plots located in NCNP (Agee and 
Kertis 19861 were also incorporated into our database. 

The field plot data. from all sources were integrated into a single computer 
data.ba.se, which was then used for vegetation mapping and for analysis of the 
abundance of plant species (Wheeler 1987, Hill and Gauch 1980). This database 
initially contained all of the field plot information and the Landsat spectral 
class number for each field plot. 

The NCGBE has a. high degree of geographic variation and plant diversity, 
making vegetation mapping very complex. We discovered that the analysis of the 
Landsat spectral classes alone could not produce the level of vegetation map 
detail required for our study. In addition to the spectral class, vegetation 
types may be distinguished by geographic location and other environment~! 
factors, such as precipitation and topography. Therefore, additional GIS map 
layers were needed to refine the Landsat spectral class map into a vegetation 
type map. We developed additional layers tha.t included elevation, slope, and 
aspect (U.S. Geographical Service (USGS) digital terrain data), precipitation, 
sun incident angle .. land ownership .. and riparian zones4 The riparian :zone layer 
was created by digitizing a map of ma.jor riparian areas interpreted from 
high-altitude aerial photos. A GIS forest vegetation map of the MBSNF obtained 
from The Wilderness Society (MOrrison et a.l. 1990) was also integrated into our 
GIS for further refinement. All GIS layers were geographically co-registered 
with the map projection and coordinates of the spectral class layer. In 
addition, the ecology plot data locations were digitized so that any GIS layer 
attribute could be extracted and added to the field plot database. In this way, 
data on precipitation, geographic location, and map coordinates were added to the 
field plot database. .,. 

The attributes from the field plot database were used for the analysis 
needed to produce the vegetation map. We conducted a multivariate analysis of 
the field plot data to group the plots into clusters of_related vegetation and 
to relate vegetation type to Landsat spectral class. Analysis of the database 
was used to produce predictive modeling rules that identified the GIS data layer 
combinations needed to identify each vegetation typ~. 

A two-step GIS modeling process was used to produce the vegetation map. 
A general ecological zone GIS layer was developed as th<1 first step. Ecological 
zone boundaries were determined from an analysis of vegetation preferences with 
reapeet to elevation~ aspect .. slope~ precipitation, land ownership, and general 
geographic location. In the second step, we developed a more refined vegetation 
IIIOdel for each ecological zone using spectral class, elevation, aspect and 
proxiaity to riparian area.s~ 'lhese ecological models were iJit>lemented in the GIS 
to produce two vegetation maps. 

The first: map, Level 1, differentiated general vegetation types by 
physiognomy {Mueller-Dolllbois and Ellenberg 197ol), such as "shrub" and "herb• 
classes (Appendices H, I). The second map, Level 2, incorporated a computer 
modeling scheme that provided more detail by using an organization of major plant 
<'<'l!MN>n.ities (Franklin and Dyrness 1973, Mueller-Dombois and Ellenberg 1974), such 
as •aoontane shrub-east• and "subalpine meadow(mesic/dry)-ea.st• (Appendices H, I). 
Only the Level 2 map was used in assessing the occurence of potential bear foods. 
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Note: a portion of the Colockum Elk Range, was added to the ecosystem by 
the IGBC Technical Revi- Tauo at the end of the evaluation. Because this area 
was not added until late in the study, it was not included in the vegetation 
mapping analysis. InfoEmation on the composition of the adjacent vegetation 
types and field reconnaissance of the area were used to provide a general 
description of the vegetation in this area. 

Spring Snow Line Analysis 

We conducted a snow line analysis to estimate the portion of the ecosystem 
that may be snow free and available for grizzly bear use during early spring_ 
Using historical weather records, we selected a cloud free Landsat scene taken 
on April 1, 1975, to represent an •average• snowfall year. Data points were 
selected at snow line around the ecosystem; 80 points from the east side and 50 
points from the west side.. At each point, tthe._ slope., elevationj aspect, and 
precipitation zone were determined4 This information contributed to a predictive 
model developed to determine the location of an •average snow line• across the 
ecosystem. 

Note: the spring snowline analysis was added to our objectives during the 
last year of the evaluation at the request of the IGBC Technical Review Team 
leader. We caution the reader to recognize that this procedure is not intended 
to imply a knowledge of local grizzly bear habitat use, it is simply a tool to 
display general areas that we might expect grizzly bears to use in spring, given 
•average• snow conditions. This analysis may assist agency evaluation and 
management of grizzly bears by identifying general areas of possible habitat use 
and bear-human conflicts-

Objective No. 3. 
level of 85\. 

Pr9duce a map of general vegetation types with an accuracy 

We assessed the accuracy of the vegetation and cover type maps by 
conducting a polygon analysis (Dicks and Lo 1990). A total of 21 USGS 7_5 min 
quadrangle maps were randomly selected throughout the ecosystem (Appendix JJ _ 
On each quad, 70 to 110 polygons (each 1.6 ba in size} were randomly selected
These polygons-reassigned an identification number and classified into one of 
the vegetation types, either through aerial photograph interpretation, or by 
making ground or helicoPter observations. The classification made during the 
accuracy assesSJDent was then coapared to the mapped classification for both Level 
1 and 2 l'!IApS to determine the accuracy. Statistical analyses were conducted to 
determine the level of accuracy for each vegetation and cover type, and for the 
overall map. 

Objective No. 4. Provide 4 baseline list of probable grizzly bear foods 
identified in the NOGBE. 

We identified probable grizzly bear food items by extracting the 
information from observation reports, by direct observation of feeding black 
bears, and by analysis of a subsample _of bear scats found in the ecosystem. We 
compared these data to a list of known grizzly bear foods compiled from several 
grizzly bear stuaiea conducted south of Alaska (Craighead et al. 1982; Jonkel 
1982; McLellan 1g82; U.S. Department of Interior 1982; Haaer and RO!=•ro 1983; 
Servbeen 1983, 1985; Aune et al. 1984; Knight et al. 198'; Mace 1984; Almack 
1985; Archibald et al. 1985; Herrero 1985; Kasworm 1986). Plant names in our 
analyses followed Hitchcock an4 Cronquist (lg87). 

We used the-scat analysis procedures d•s=ihed by Mace and Jonkel (1979), 
exclwUng estimates of percent voluae for each food it-. Without knowle<tge of 
individual bear diets and relative digestibility of food itei!DS, food volume 
estimates are inappropriate. 'lfe present scat analysis results simply as a table 
of plant an4 anilaal species observed in a sub~~a~~ple of scats. We stored 
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subsamples of scats for possible future identification of plant foods by 
aicroscopic examination of cuticle tissues (W. Kasworm, pers. canmun. 1986). 

No accurate field .athod exists for differentiating between scats from 
grizzly bears and black bears (Allendorf et al. 1979, Hamer and Herrero 1980, 
Wolfe 1983, Goodwi.n 1984, Picton 1966). Laboratory ana.lyses of bear scats by 
electrophoresis of blood proteins (Allendorf et al. 1979; Wolfe 1983) or paper
thin chromatography of bile salts (Picton 1986) provide only about 80t confidence 
in bear species differentiation, so we chose to not use these techniques. 
'ftlerefore, we considered each specimen only as a "bear scat•, with no bear 
species identified, realizing that the total SaJOPle of scats an<oly:r.ed may contain 
specimens from both bear species. A genetic CompArison laboratory test {S. 
French, pers. COIIIIIIUn. 1993) may provide greater accuracy for bear species 
differentiation in scats; further analyses of stored subsamples may be conducted 
after our ecosystem evaluation is completed. 

We developed two CC~~~pUter programs to determine the plant species and 
identify the probable gri:r.:r.ly bear foods present within each Level 2 vegetation 
typ<>. The first program sorted all sample ecology plots into categories 
corresponding to the Level 2 map classes. The second program suumarized the mean 
percent cover and constancy of plant species within each vegetation type. 
Probable bear foods were then identified from this species list through a 
coaparison with a database file of the known grizzly bear foods. This analysis 
provided an assessment of the diversity and abundance of vegetal foods within 
each Level 2 vegetation type. 

Oljrjective No. 5. Collect information concerning the current level of human 
activities within the NCGBE, including hW114n population centers, livestock 
allotments, and r?creation sites. 

We identified human activities present within and adjacent to the NCGBE and 
digiti:r.ed them in our GIS. The GIS layer developed for human activity sites 
included campgrounds (except backcountry camps in the NCNP), population centers, 
ski areas, and airstrips. Additional layers were developed for roads (APpendix 
X), trails, and grazing allotments on national forests. Roads data for the ONF 
and MBSNF came from GIS transportation databases from each "forest. The roads 
data for the WNF came from a combination of their GIS data and USGS lOOk digital 
line graph {DLG} data. '!!ie roads data for private and state lands were collected 
from existing national forest databases or were obtained from USGS lOOk DLG data. 

Assuming that road density has a measureable effect on g-rizzly bear use of 
habitat {McLellan-and Shackleton 1988; Frederick 1991; C. Servheen, pers. conmun. 
1991; R. Mace, pers. commun. 1991}, we produced a map to illustrate the density 
and distribution of roads throughout the NCGBE. Road density was determined from 
ro&ds data entered into the GIS, using a system of grids, 15 pixels x 15 pixels 
in ai:r.e. We then assigned each pixel to one of the following road density zones, 
baaed upon the kilometers of road per grid: Zone 1 = 0 klll/knt; Zone 2 = > 0 to 
1 laa/la!i'; Zone 3 = > 1 to 3 km/la!i'; and Zone 4 = > 3 km/Janl. The area and 
percentage of the ecosystem within each of the road density zones were then 
calculated as an index to assess the effects of roads on habitat classes. 

Population centers, airstrips, caD~pgrounds, and ski areas were identified 
from state highway maps and forest recreation maps, were transferred to 1:100,000 
seale maps, and then digiti:r.ed as a layer in the GIS. The effects of these 
activities on habitat classes were expressed using a zone of influence around 
each activity: 1, 500 and 2, 000 Ill for population centers and 500 and 1, 000 m for 
all others. 'l'be area within each of these zones was then sUliiEII<lrized to estimate 
the total amount of habitat influenced b¥ these activities. 
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IIBSUI.'rS and DISCUSSION 

Objective No. 1... Collect, confirm .. and record data. concerning reports of gri:z:z.ly 
bear observations in the NCGBE. 

Confirmation of Grizzly Bear Observations 

During our evaluation, froon May, 1986, through November, 1991, we collected 
238 reports of grizzly bear observations in the North Cascades area. Two of the 
reports duplicated information on the same observation; elimination of the 
duplicate report reduced the total to 231 reports (Fig. 5). Fifty-two of the 
reports documented grizzly bear observations that occurred prior to May, 1986; 
the remaining 186 re-ports identified observations that. occurred during the 
evaluation period. 

We classified 22 reports as Class 1 {Table 2, Fig. 6). One of these 
confirmed observations occurred in 1859 dnd is considered the only historical 
Class 1 observation4 Besides being one of the earli-est grizz.ly bear observations 
recorded bY the United States government in the North Cascades, this observation 
also illustrates that grizzly bears historically inhabited the west slope of the 
Cascade Mountains in Washingtont · 

One of the confirmed reports documented a grizzly bear family group of an 
adult and a single cub. Two reports refer to multiple-bear observations and .are 
tabulated only as •adults•, because the animals ~ere large and approximately the 
same size. We cannot determine which type of bear group (family, siblings, or 
mated pair) these two reports identified. Although we cannot positively identify 
the family composition of these bear groups, we can make strong inference that 
all three obsex. vations indicate that reproduction does occur in the North 
Cascades grizzly bear population. However~ we cannot estimate the number of 
·reproducing females#· cub production~ or cub survival. Note also that the 
presence of reproduction in the population does not imply any knowledge of local 
population trend# whether increasing, stable, or decreasing4 

We classified 82 reports as Class 2 grizzly bear observations (Table 3, 
Fig. 7}. Only 1 of these reports involved an historical observation. Six of 
these reports involved faJD.ily groups; these observations further imply that 
reproduction occurs in 7 this population. Four other reports documented 
multiple-bear observations where family composition cannot be determined. 

We rated 102 reports as Class 3 observations (Table 4), where we could not 
differentiate bet-en grizzly bear or black bear. Nine of these reports 
documented sow/cub family groups. One report documented an unaged pair of bears. 

We identified 31 reports as Class 4 observations. Observers misidentified 
black baars as grizzly bears in 28 of the Class 4 reports. Additionally, 2 
reports incorrectly identified grizzly bear dens; we confirmed one 4S a porcupine 
(Erethizon dorsatum) den, the other was identified as a hoary marmot. (H.umota 
caligata) excavation. One report misidentified a horse IEquus ca~llas) skull 
as a grizzly bear skull. 

The locations of the North cascades grizzly bear observations are widely 
distributed throughout the eeosystem. 'Ib.e clusters of sightings tbiot occur in 
several ar-• are likely due to the concentration of human observers in those 
areas, rather than to a local high density of grizzly bears. Each of the 
observation clustera occura at a location of high road or trail density, open 
canopy habitat, and high human use, all factors which increase the sightability 
of wildlife. 

Our observation data indicate that the NOrth Cascades harbors a resident 
population of grizzly bears. Considering the confirmed and high-reliability 
observations, 3 family groups located at the southern end of the ecosystem 
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suggest that at leAat some of the grizzly bears in our local population are 
resident to the Washington CAsCAdes. It would be very unlikely that a female 
with cUbs-of-the-year would travel from a winter den in British Columbia to a 
spring or sw:~~~~er feeding location approximately 200 km south of the international 
border (C. Servheen, A. Hamilton, and s. Herrero, pera. commun. 1991). It is 
alao unlikely thAt cuba-of-the-year could survive such a long trip in a one- or 
two-week period immediately foll~ing den emergence. The energetics involved 
with lactation suqgeat that the mother could not provide the required volume or 
nutritive quality of milk for the eubs on such a distant and rapid movement 
(Sizemore 1990). Even without consideration of the energetics involved, such 
raage shifts are rare for grizzly bear females with cubs-of-the-year. 

Three high-reliability reports documented grizzly bear observations in the 
SOUth Cascades. outside of our evaluation a.rea ~ These observations indicate that 
grizzly bears may occupy a more extensive portion of the Cascade Mountains in 
Washi~gton. Accepting the possibility of a>larger grizzly bear range in the 
Cascades does not equate to a healthier, or significantly larger population of 
grizzly bears here. Reports of grizzly. bear observations in the South Cascades 
do indicate the need to expand our evaluation activities. Documentation of the 
full extent of grizzly bear range in the Cascades would help IGBC efforts to 
conserve the bear in tbe North Cascades by providing a more precise view of the 
current grizzly bear population and its habitat requirements. 

Capture and Marking Activities 

No grizzly hear was captured or radio-marked during our evaluation. The 
unsuccessful trapping effort does not indicate an absence of grizzly bears in the 
North Cascades. A very restricted, opportunistic, trapping effort occurred 
during 4 seasons vf the 6-year evaluation. We attempted to capture grizzly bears 
at only 36 sites (Fig. 8), logging 323 trap nights (1988 - 14 trap sites, with 
122 trap nights; 1999 - 13 trap sites, with 105 trap nights; 1990 - 4 trap sites, 
with 44 trap nights; 1991- 5 trap sites, with 17 trap nights). Much of the 
.failure of the capture program may be attributed to the interagency decision to 
trap only opportunistically near recent, reliable grizzly bear observations and 
to the consistent lack of an adequate bait supply and bait storage capability. 
The opportunistic trapping effort also made it impossible to adequately identify 
any trend in bear use of~trap sites, bait, or capture method4 

We captured 2 black bears incidental to grizzly bear trapping efforts in 
1989. Both bears were captured on the ONF, during our last spring trapping 
effort. The first black bear-s a 68-kg, young adult male. trapped on July 16. 
Due to a malfunction of our air-pump dart rifle, this bear was restrained by a 
ntock noose and anesthetized by hand syringe. To decrease handling time of this 
animal, following the long delay with capture equipment, we marked it with ear 
t.l.gs and released it on site, without other data collection. We marked this 
black bear with tags reading No. 102 in the left ear and No. 101 in the right 
ear, with black numerals on dark blue tags. 

The second black bear was a 73-kg, 13-year-old male, trapped on July 19, 
1989. This bear was anesthetized, marked, measured, and released with no 
difficulty. Ear tags for this black bear read No. 103 in the left ear and No. 
10' in the right ear, with black numerals on dark blue tags. 

Self-Activated Camera SUrvey 

We did not cJocu.ent A grizzly bear with the self-activated cameras. 
Operating cameras at 71 stations around the ecosystem {Fig. 9), we logged from 
l to 90 camera nights per station from 1989 through 1991 {1989 - 44 camera 
stations, 1990 - 16, 1991 - ll). Camara nights were not calculated, since 
variations in equipment application and fluctuations in battery life made this 
-.a.urement insignificant to our evaluation. Differences in terrain features, 
habitat classes, and equipment logistics made it impossible to determine trends 

13 



00715

i' 
I 

in cam.era use by different species or according to variances in bait availability 
and use .. 

our 18 cameras were used in association with Class l and Class 2 grizzly 
bear observations. Typically, we baited these sites with deer. elk, or beaver 
carcasses; however, during the last 2 years of the evaluation~ we began using 
urine from either wolf or coyote. Nearly all of the animal species documented 
by camera at ba.ited sites also visited the scented locations (TAble 5). We 
shared 4 of our camera systems with Idaho Department of Fish and Game during the 
last 2 years of the evaluation. Although this equipment loan allowed WOW to meet 
cost-share requirements for federal funding, it further reduced our capability 
to conduct an adequate camera survey. 

Compiling all of the observational data we gathered during this evaluation~ 
we believe there is substantial evidence to ~ndicate that grizzly bears still 
inhabit the North Cascades. Further. our ·data. indicate that grizzly bea.rs 
historically occupied the west slope of the Cascade Mountains and likely the 
remainder of the coastal range of Washington and Oregon. We suggest a revision 
of the FWS map of grizzly bear historical and current ranges (Fig. 2), as 
illustrated by Figure 10. 

Objective No. 2. Evaluate the vegetal components of the NCGBE, documenting the 
suitability of the area to provide grizzly bear seasonal habitats. 

Vegetation Type Mapping 

our analysis of the field plot database and the GIS data layers produced 
50 vegetation and cover types for the Level 2 map of the NC~BE. Sixteen of the 
major types were subdivided into east and west variants along the Casc~de Crest~ 
allowing a more detailed analysis of the plAnt species within the vegetation 
types. Mean and constancy dAta for the 50 resulting Level 2 vegetation and cover 
types are detailed in Appendix Land summarized in Tables 6 and 7. Figures 11-ll 
illustrate the relative abundance of the major Level 2 types. 

Vegetation types dominated by conifer forests covered a total of 62.41% 
(1,630,467 ha) of the study area. Five conifer vegetation types occurred on 
46.86\ of the study area. The vegetation type dominated by subalpine fir, 
Engelmann spruce (Picea efigelmannii), and lodgepole pine located on the east side 
of the ecosystem, was the most abundant type, covering 14.28% of the study area. 
Pacific silver fir forests located on the west side of the ecosystem occurred on 
9.27% of the study area. Mountain hemlock forests located on the west side of 
the ecosystem covered 9.25% of the study area. An east side vegetation type 
dominated b¥ Douglas fir and mixed with other conifer tree species comprised 
8.00' of the area. The vegetation type dominated by ponderosa pine and Douglas 
fir covered 6.06% of the study area., The remaining conifer vegetation types 
covered a total of 15.55% of the study area and no single type covered more than 
5\. 

Vegetation types composed of deciduous forests covered 3.07\ (80,312 ba) 
of the ecosystem. These areas included both riparian and nonriparian habitats. 

Nonforested vegetation types covered 37.59\ (982, 531 ha} of the study area. 
These vegetation types included areas dominated by shrubs, herbs, and mosaics of 
shrubs and herbs. The aost abundant shrub vegetation type was the montane shrub 
type, located west of the cascade crest; it composed 2.51\ of the study area. 
Vegetation types dominated b¥ subalpine heather, (Phyllodoce and Cassiope spp.) 
and huckleberry (VacciniWII deliciosum) composed 2.20% of the study area. 
Subalpine meadows &:.dnated by huckleberry (V. scopariWll and V. caespitos11111) on 
the east side of the Cascade Crest composed 1.51\ of the ecosystem. 

The most abundant herbaceous vegetation types occurred in shrub-steppe 
areas dominated by herbs; these types covered 2. 89\ of the ecosystem. West side 
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subalpine lush ....,..dows composed 2.43t of the ecosystem, and the ea.st side 
montane-herbaceous vegetation type covered 2. 27• of the study area. 

Barren 9round, snow. and rock classes harbor an insignificant amount of 
vegetal cover, according to the satellite imagery. However, as noted in other 
ecosystems (Almack 1980; Servheen 1981; Mace 1984; Almack 1985), a depauperate 
vegetative layer does not equate to lack of available grizzly bear foods. For 
example, in the Cabinet Mountains of Montana, barren ground and rock habitat 
classes often contained s.mall, but dense conmunities of glacier lily (!:rytbroniwn 
gr.ndiElorum). cow parsnip (Her4clewn lanatum), biscuit-root (Lom.ttium spp.), or 
huckleberry (Almack 1980). Glacier lily COJJIIIOnly protruded above the surface of 
expansive snow fields. In the Mission Mountains of Montana (Servheen 1981) and 
the high elevation areas of Yellowstone National Park (R. Knight, pers. commun. 
19911 army cutvrorm moths {Cborizagrostus auxilaris) and ladYbug beetles 
{Coccinellidae spp.) are sometimes found in extremely dense estivating 
populations~ These insects are key grizzly beAr foods in other ecosystems; we 
would expect a similar importance value for these items in the North Cascades. 

The portion of the Colockwn Elk Range that was not included in the 
vegetation mapping analysis was about 7,757 ha and is located in the extreme 
southeast portion of the NCGBE. over 90% of this area is managed as state land. 
The dominant vegetation type in this are is shrub-steppe. Smaller portions of 
ponderosa pine, ponde-rosa pine mixed with Douglas fir, Douglas fir, and 
barren/rocky vegetation and cover types also ~cur. 

Spring Snow Line AnalySis 

The results of the snow line analysis (Fig. 14) shewed that areas snow free 
during the early spring are also where the highest degree of human use occurs. 
In addition, only 91: of the snow free area lies within wilderness, national park, 
or other protected areas. The snow free areas are mainly distributed along the 
western and eAstern boundaries of the ecosystem, where elevations are l~er. 

The snow line analysis should not be interpreted as an analysis of spring 
range for grizzly bears. R. Knight (pers. commun. 1991} commented that grizzly 
bears will use microsites that are snow free at elevations above the snow line. 
OUr analysis does not ta~ these areas into account~ thus under-representing the 
amount of habitat that may really be available. 

Den· emergence occurs at different dates for each bear in a given 
population. Older males usually exit the den first, perhaps as early as 
aid-March. Females with cubs often are· the last to leave the den, possibly as 
late as mid-May (craighead and Mitchell 1983, Servheen 1983, Aun& et al. 1984). 
Annual weather patterns may also influence grizzly bear habitat use. The spring 
snow line analysis does not account for such variations in habitat use. 

FUrther local study of radio-collared grizzly bears is needed to determine 
what areas provide important spring use sites. Until such studies are completed, 
the results of our snow line analysis provide the best information on the 
location, amount, and distribution of the snow free areas available for grizzly 
bear use during the early spring feeding and breeding period. 

Obiective No. 3. 
level of 85 t. 

Produce a map of general vegetation types with an accuracy 

The accuracy calculated for the Level 1 map was 9(.8t (Table 8), well above 
the est accuracy level out!ined in the initial project objectives. The accuracy 
of the Level 2 map was 93.2t (Table 8). Some of the vegetation types for Level 
2 that covered only a ..-11 portion of the study area. were not adequately 
sampled, because the location of the sample polygons for the accuracy assessment 
-re randomly selected and the sample polygon was 1.6 ha. Time and personnel 
resources were not a.vailable to sample extensively for the Level 2 map. However, 
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the accuracy calculation for the Level 2 map is based upon an adequate overall 
sample size and is comparable, or higher than, accuracy levels repor.ted in other 
studies using satellite imagery (Miller and Conroy 1990). 

Objective No. 4. Provide a baseline list of probable grizzly bear foods 
identified in the NOGBE. 

Grizzly bears require a variety of vegetation types~ in order to obtain a 
rich supply of seasonally-important plant and animal focds, and to use as secure 
areas for feeding, breeding, bedding, and denning (Craighead and Craighead 1972, 
Glenn and Miller 1980, Servheen 1981, Knight et al. 1984, Almack 1985). Vegetal 
requirements of grizzly bears often differ by population, according to seasonal 
availability of ungulate and small mammal concentrations, and by the phenology 
of local plant conmunities associated with specific habitats. Vegetal classes 
also vary in importance to grizzly bears, depending on the nutritive value, 
variety, and volume of available foods (Craighead et al. 1982, Butterfield and 
Almack 1985) . 

We identified 124 plant species as grizzly bear foods from other studies 
(Table 9}. These plant species were used to assess the abundance of probable 
grizzly bear foods in this ecosystem. It is important to note that additional 
plants that are located within, and in same cases unique to, the NCGBE may also 
provide foods for grizzly bears. However, since we have no food habits data 
specific to this ecosystem and these pla.nts were not identified in other studies .. 
these potential foods were not used in our analysis~ 

The abundance and diversity of grizzly bear foods is commonly assessed on 
a temporal scale (Mace 1984}. · This study was not designed to assess the 
availability of vegetative food sources over time~ This would require a more 
detailed sampling strategy and a stud¥ of the phenology of specific plant 
species4 However, a discussion of potential seasonal food sources~ based upon 
field observations of feeding qrizzly bears in other ecosystems and a knowledge 
of the species of plants within this ecosystem is presented below. 

We cataloged all plant species that have been identified as grizzly bear 
foods in other ecosystems into each of the vegetation types within the NCGBE 
(Table 9). All of the vegetation types that were identified in this ecosystem 
contained at least some #If the plant species on our probable grizzly bear foods 
list. A total of 10·0 of the 124 plant species that are known to be grizzly bear 
foods from other studies were identified in our· ecology plots. The mean number 
of known grizzly bear foods that occurred within a vegetation type was 37 species 
(range = 3-90) (':table 10, Appendix L). This indicates that vegetal feeds are 
readily available in the study area. 'nlese food sources include a diversity of 
species and are well-distributed throughout the ecosystem~ 

Seasonal grizzly bear foods are well documented for other ecosystems in the 
lower 48 states {Craighead et al. 1982, Jonkel 19~2, Servheen 1983, Aune et al. 
1984, Knight et al. 1984, Mace 1984, Almack 1985, Kasworm 1986) and for Alaska 
and Canada (Reynolds 1980, McLellan 1982, Hamer and Herrero 1983, Archibald et 
al. 1985). Specific grizzly bear food items have not been identified for the 
NCGBE. However, local vegetal studies, scat analysis, and field observations of 
feeding black bears identified many it- for the North cascades that are known 
to be grizzly bear foods in other areas (Table 9). 

North Cascades vegetal components have been investigated for many years 
{Appendix A). 'nlese studies suggest that vegetation types coamon to other 
grizzly bear ecosystea~S. do occur in the NCGBE. In some cases, due to 
biogeocliaatic differences in the North Cascades, analogous vegetal COIIIIlWlities 
Ally occur h<tre, growing on sites similar to those found in other grizzly bear 
ecosystems, but at different elevations. 
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For exa.ple, low-elevation, wet meadows are considered important spring 
fe..Ung and breeding sites for grizzly bears in other ecosystems (Servheen 1981, 
Joa.lcel 1982, Aune and Stivers 1982, Al.Ju.ck 1985, Archibald at al. ·1985) . 
Relatively f- of these meadows exist at low elevations in the NCGBE. R.....ver, 
sbdlar.vevetal ecmpanents do exist. Many of the aajor river systems on the west 
slope harbor .arshes of horsetail (Equisetum arvanse), sedges (Carex spp. J, or 
skunk cabbage (Lysicbitum americanum) located in ..all, seasonally-flooded or 
saturated pockets within forested sites. 

Shrubfields of sitkA alder (Alnus sinuata) tbat occupy avalanche chutes in 
other ecosystems often provide spring and summer forb-feeding sites and secure 
areas for bedding. Willow (Salix spp.) shrubfields occupy similar sites at upper 
elevations in the North CAscades, whereas shrubfields of a willow/vine maple 
(Acer circinatum) composite occur at loWer elevations. Dense shrubfielda of 
mcuntain-ash (Sorbus spp.) also occupy some avalanche chutes at higher elevations 
in the North Cascades, while bittercherry > (Prunus emarginat:a} or western 
serviceberry (Amalanchier alniEolia} shrubfields may ocC\lr on lower slopes. 

Beargrass {XerophyllWII tenax) sidehill parks provide important denning 
habitat in other ecosystems {Servheen 1981, Jonkel 1982). Although beargrass 
occurs only in a small distribution in the southwestern corner of the North 
Cascades {J. Henderson, pers. commun. 1986), high-elevation meadows of sedge or 
h-th (Pbyllodoce eJJ>petriEormis) and heather (Cassiope spp.) may provide 
analogous components for grizzly bear denning habitat here. 

In other ecosystems, low-elevation stream bottoms often produce open canopy 
black cottonwood (Populus tricbocarpa) stands, which are often associated with 
iq>ortant understory foods, such as yellow hedYSaru& (Hedysarwn sulphu•·escens) 
(Jonkel 1982, McLellan 1982, Hamer and Herrero 1983, Mace 1984). Stream flood 
plains on the east slope of the North Cascades often produce black cottonwood 
stands. Although we did not document yellow hedysarum, we did note the presence 
of several species of biscuit-root, ...tlich is another iqlortant grizzly bear food 
in other ecosystems (Jonkel 1982, Servheen 1982, Aune et al. 1984, Mace 1984). 

NOrth cascades west slope stream bottoms usually produce mixed stands of 
red alder (Alnus rubral and big-leaf maple (Acer macropbyllUill). As with the east 
slope sites, these areas apparently lack important root foods for grizzly bears. 
However, these alder/mapl'lo stands may still provide spring habitats by supporting 
an understory of bracken fern (Fteridiwn aquilinu..) and lady fern (Atbyrium 
til!x-E-ina). As noted in Rocky Mountains ecosyst-, Archibald et al. (1985} 
documented grizzly bears feeding on roots and leav.s of skunk cabbage and stems 
of Douglas' -t•r-=h-lock (Cic:uta douglasii) in low-elevation stream. bottoms of 
the west slope in British Columbia. Both of these species occur on similar west 
slope sites in the North Cascades, but our scat analysis failed to identify them 
as local bear foods. 

West slope habitats apparently provide the woat significant differences in· 
vegetal composition from other ecosystems south of CAnada. Most noticeable is 
the addition of several species of fruiting shrubs: Alaska huckleberry 
(Vac:c.iniWDalaskense), Cascade hucltleberry (V. deliciosum), evergreen huckleberry 
(V. ovatumh oval-1-f huckleberry (V. ovalitoliwo). red bilberry (V. 
puvi.toliua), high-bush cranberry (Vibu.rnWll edule), Pacific blackberry (Rubus 
ur8inus), and salmonberry (R. s,pec:tabilis). The percent cover of Vaccin!um spp. 
is high in many of the forested vegetation types. 

Many ... t slope habitats in the NOrth C&ec:adelo resemble vegetal COIIIpOD.ents 
found in Montana and Wyoming, although the pbysiogDCmY and species composition 
of several plant CC>aiiWlities differ. For exaq>le, b:uckleberry shrubfields do not 
usually occur as expansive understory vegetation classes on the east slope here. 
Inatead, it aeems that most fruit shrubs in the NOrth Cascades occur in smaller 
C<>DWI!!!nities of wider distribution. 
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Upper-elevation grass sidehill parks in other ecosystems often produce 
dense clumps of alpine bedysarum (Heczysarum alp.inum} or biscuit-root. On similar 
sites on the North caacades east slope, licorice-root (Ligusticum spp.) and Sitka 
valerian !Valeri<Ula sitcberuris) occur more cOJIIIOOnly, often in association with 
American false hellebore (Veratrum viride). 

Forested stands in the North Cascades likely provide se4sonal feeding sites 
and denning habitat,. as well as security cover for travel corridors and breeding 
sites (McLellan 1982, Almack 1985). Spring feeding sites probably exist in 
horsetail and sedge ma.rshes of western red ceda.r {Thuja plicata) I western hemlock 
stands. These stands also support dense patches of skunk cabbage. 

We watched 2 black bears feed on clover (Trifolium spp.) and grasses 
(Grarninoid spp.) in early June on the west slope. We viewed 4 black bears 
feeding in an avalanche chute on the leaves~of angelica {Angelicd arguta) and 
sitka valerian in late July- along: the Cascd.de crest. Also in late July, we 
observed a black bear family group feeding on fruits of western serviceberry and 
big huckleberry above the Methow River on the east slope. We watched several 
black bears feed on ants {Camponotus and Formica spp.) collected from logs, 
stumps. rocks~ and ant hills throughout the ecosystem. On the east slope in 
August. we found a mule deer (Odocoileus hemionus) carcass that had been fed on 
by at least 1 black bear. We could not determine if the black bear had killed 
the deer~ or fed on the carcass. 

In other ecosystems.. grizzly bears use certain plant and animal foods 
during specific seasons. Identification and conservation of these foods and the 
habitat components that support them is vital to the survival of the North 
Cascades grizzly bear population. 

Spring habitats in other ecosystems often inclUde low-elevation~ wet 
meadows. As discussed earlier, few of these meadows exist in the North Cascades, 
but other analogous spring feeding sites are available. We would anticipate 
grasses, sedges, horsetail# skunk cabbage~ ungulate carrion. and small mammals 
to be important spring foods in the NCGBE. Succulent shoots of false hellebore, 
lady fern, cow parsnip, and thistle (Cirsium spp.) are also probable spring foods 
here. In its distribution throughout the North Cascades in disturbed sites, 
coltsfoot (Petdsites frigidus} may be analogous to cow parsnip. Coltsfoot is 
likely used by grizzly Bears in coastal British Columbia (T. Hamilton, pers. 
commun. 1989) and is used by grizzly bears in southeast Alaska (J. Schoen, pers. 
commun. 1989). Roots and bulbs of plants like biscuit-root, glacier lily, 
avalanche lily (Ezythronium mont.onum), western springbeauty (Claytonia 
lanceolata), Siberian miner's-lettuce (Hontia sibiricd), few-flowered shooting 
star {Dodecatbeon pauciflorWDI, and yellow bell (Fritillarid pudica) probably are 
&lso important spring foods~ 

Winter-killed ungulates may provide an early spring supply of protein to 
grizzly bears in the North Cascades. To assess this food source, we digitized 
ungulate winter ranges on the east slope of the ecosystem (Table 11, Fig. 15). 
On the west side, areas below 670 rn elevation were mapped as ungulate winter 
range. Small mammal grizzly bear foods in the North Cascades probably include 
hoa:z:y marmots, yellow-bellied marmots (Ha.nnota fl .. viventris), Columbian ground 
squirrels {Spermopbilua colwabianus), Cascade golden-mantled ground squirrels (S. 
saturatus), meadow voles (Microtus penn~lvanicus), and deer mice (Pe~scus 
maniculatus) • Some of these animals could be grizzly bear foods throughout the 
<mow free season. AnadrCIIICUs fishes are available to grizzly bears over a large 
portion of the North Cascades {Table 12, Fig. 16). Hydroelectric dams on some 
of the aajor rivers in Wa•hington have severely decreased or. in some cases~ 
completely blocked seasonal runs of anadromous fishes; this is especially true 
on the east side of ·the ecosystem. 

SUmmer plant fOOds in other ecosystems often include forbs, grasses, 
sedges, horsetail, and bulbs. The most important s'UIImer forbs in the North 
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cascades likely include angelica, licorice-root, cow parsnip, and Sitka valerian. 
Shrub fruits become available in late sUIIllller and in the North Cascades probably 
include all of the huckleberries.,. blackberry, western serviceberry, mountain-ash, 
high-bush cranberxy, salmonherxy, elderberxy (Sambucus spp.), buckthorn (Rhamnus 
alnifolia), dogwood (Comus app.), cherxy (Primus spp.), honeysuckle (Lonicera 
spp.), thimbleberxy (Rubus parviflorus), and red. raspberxy (R. id.oeus). 

As documented in other ecosystems, fall grizzly bear foods for the North 
Cascades are likely predominately shrub fruits. In s.,..., ecosystems, bears switch 
back to bulbs of glacier lily and biscuit-root in the fall. Grizzly bears may 
dig the roots of specific grasses, sedges, forbs, and shrubs, including pinegrass 
(Calamagrostis rubescens), bluebuncb wheatgrass (Agropyron spicatum), beaked 
sedge (Carex rostrata)* angelica, licorice-root, Sitka valerian. mountain 
sweet-cicely {Osmorbiza chilensis), coolwort foamflower (Ti~rella trifoliata), 
queen •s cup {Clintonfa uniflora), and black elderberry (Sambucus racemosa) 
{Almack 1985). Nuts of whitebark pine (Pinus,albicaulis) are an important fall 
food in the Yellowstone ecosysteDi-{Knight and Blanchard 1983). Similarly, the 
North Cascades supports small stands of whitebark pine at higher elevations along 
the Cascade crest; these areas cover less than lt of the ecosystem. We cannot 
document the value of pine nuts as an important local fall food in this area. 

Of 426 scats collected during the evaluation, one scat was confirmed as 
grizzly bear by its association with confirmed grizzly bear tracks. This grizzly 
bear scat contained grass and forb vegetal parts, as well as ants. A subsample 
of 120 scats was analyzed to produce a general list of food items 
undifferentiated to bear species {Table 13, Fig. 17). These data indicate that 
1!\&JlY of the same species of grizzly bear foods identified in other ecosystems are 
also used by bears in the NCGBE. It is also apparent from our scat data that 
seasonal use of these foods is tbe same as noted by researchers in other study 
areas in the Rocky Mountains (Craighead et al. 1982) and coastal British Columbia 
(Archibald et al. 1985}. 

Objective No. 5. Collect information concerning the current level of human 
activities within the NCGBE, including human population centers, livestock 
allotmentsr and recreation sites. 

The isolation of a grizzly bear ecosystem is a function of the type and 
amount of human activiti~ that influence the overall effectiveness of required 
habitats and the security of individual grizzly bears {Craighead et al. 1982, 
McLellan and Shackleton 1988, Frederick 1991). Human settlement and resource use 
within the North Cas~des have increased dramatically since historic grizzly bear 
population levels, but the area still provides a large tract of habitat to 
support a grizzly bear population. 

There are 69 population centers, 258 campgrounds {excluding the backcountry 
camps in the NCNP), and 34 other sites (e.g. airstrips, ski areas) within the 
NCCBE. Assuming a zone of influence of 1, 500 m around population centers and 500 
m around each of the other sites, 43,800 ha {1.7t of the eeosystemt of habitat 
are affected. If the zones of influence are 2,000 m and 1,000 m for population 
centers and other sites, respectively, 110,765 ha (4.2l of the ecosystem) of 
habitat are affected. 

Roads 

Nine wilderness areas and NCNP comprise roughly 1,020,912 ha, or 39t, of 
the NCGBE (Table 14, Fig. 18). OUr road density analysis showed that 68t of the 
ecosystem, including wilderness ar-s. has no open roads. Portions of currently 
roadless areas on na.tional forest lands have been allocated to some level of 
commodity use in forest and resource management plans and may be managed for 
future resource extraction, with access by new road construction {U.S. Department 
of Agriculture 1989, 1990a, 1990b). 
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We identified 14,594 km of roads in the NCGBE (Table 15, Fig. 19). Road 
densities up to 1 km/klll' occurred on 10\ ( 243, 927 hal of the study area. Road 
densities from 1-3 kat/kill' occurred on 18\ (469,855 b&) of the ecosystem, and 
densities exceeding 3 km!klll' occurred on n (110,376 b&} of the area. While a 
relatively high proportion of the ecosystem had no open roads, the majority of 
the roads were found in low- to mid-elevation vegetation types that are 
seasonally ilnportant to grizzly bears. The distribution of open roads at lower 
elevations likely decreases the effectiveness of same frontcountry habitats. 

Recreation 

Recreation use in the ecosystem is expressed in Recreation Visitor Days 
(RVD"s) on the national forests a.nd Recreation Visits on th-e national park and 
recreation areas~ Use is reported for three categories: developed recreation 
(use thAt occurs in developed sites),. dispersed recreation (that which is not 

' 
associated with developed sites), and backcountry {wilderness) use {Table 16, 
Fig. 20). 

The majority of the trails in the NCGB£ occur in wilderness and roadless 
areas (Fig. 21). Although our results may give the initial impression of a 
high-density trail system throughout the North Cascades. it is important to note 
that wilderness use is not equally distributed across the NCGBE. The Pasayten 
Wilderness Area in the northern part of the ecosystem* is 214,930 ha. and receives 
73,000 RVD's annually. The Alpine Lakes Wilderness Area, in the southern portion 
of the ecosystem, is 145,735 ha and receives greater than JOO,GOO RVD's. The 
NCNP has 114 designated back.country sites where camping is restricted and 
assigned by permit to these areas. A significant amount of recreation occurs on 
lands managed by WDW and Washington Department of Natural Resources {WDNRJ; 
however~ data for these areas was not available during our brief evdluation of 
this act i vit.y ~ 

Timber Harvest 

Timber harvest occurs on the national forests, lands managed by the WDNR. 
and private lands. Approximately 263 million board feet of timber are sold 
annually from federal and state lands (Table 17) {R. Klienfelder, E. Thomas. C. 
Vandemoer, W. Bidstrup, Jr. Beaster, L. Haselet, pers. commun. 1991). This total 
may change when final adjustments are made to meet habitat requirements for the 
northern spotted owl (Strix occidentalis caurina). There Are additional areas 
on the national forests where til:tber harvest is restricted or not scheduled, e.g. 
allocated roadles~ areas and the North Cascades Scenic Highway. No data were 
available for timber harvest rates on private lands within the study area. 

Livestock Grazing 

Livestock grazing is permitted on the ONF. WNF, state land managed by WDNR, 
and private land. The allotments on national forests occur on approximately 
477,749 ha (19t of the NCGBE}, portions of which are in wilderness (Table 18, 
Fig. 22}. 

Sheep allot-nts on national forests allow 36,507 Ani!M.l Unit Months 
{AUM'sl of annual sheep use; 1,200 of these A!JM's are on the ciNF and the 
remaining on the WNF. All .of the sheep use on the ONF is py one permittee and 
t..a allotments are occupied in alternate years. Portions of the use on the ONF' 
is within wilderness. Although some of the sheep allotments are within 
wilderness on the WNF, they are in no-use status. 

cattle grazing on the national forests is permitted on tbe ONF and WNr 
only. A total of 30,724 AUK's are pendtted on the ONF and WKF, with 21,855 on 
the ONF and 6,869 on the WNF. No livestock use is permitted on the MBSNF. 
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We ha.ve unconfinaed evidence that some level of predator control has 
occurred on federally-pendtted sheep allottments on the ONF and WNF. This 
control activity ~ently baa included grizzly bears, gray wolves, black be4rs, 
·coyotes, golden eagles (Aquila duysaetos) , and hawks (Accipiter and Buteo spp.) . 
Federal and state agency representatives have been notified of this information 
and a more intensive effort is now applied to educate the permittees and the 
herders about the protected status of some of these species and the need to 
coordinate control activities with the agencies, rather than dealing with it 
alone and, possibly, illegally. · 

Livestock use on private lands and lands 11141\aged by WDNR ha.s not been 
quantified or categorized by livestock type or AUK's permitted. On private lands 
within the ecosystem, most of the grazing is by cattle, but horses, pigs, and 
sheep are all present~ Horse operations "are primarily for recreAtional use and 
use by cpmmercial outfitters. Sheep, other than on the national forests, are 
restricted to small bands in confined locatipns within east side habitats. 

No large volume hog (SUs scrota) farms or poultry (Gallus domesticus and 
Heleagris gallopavol operations are known within the ecosystem. Several 
commercial mink (NUsCela vison) farms are located on private lands on the east 
slope of the ecosystem.- near WNF lands.. Commercial and private apia.ries occur 
in virtually all agricultural areas of the North Cascades. 

CONCLUSl:ONS 

Objective No. 1. Collect, confirm and record data concerning reports of grizzly 
bear observations in the NCGBE. 

We have documented the presence of a small, resident, widely-distributed, 
and reproducing grizzly bear population in the NCGBE. We ranked 21 observation 
reports from 1964 to 1991 as Class 1 grizzly bear observations. These Class 1 
observations included verification of a video of 2 grizzly bears, identification 
of tracks. and verification of a food cache. No grizzly bears were radio-marked 
during our evaluation of the North Cascades. 

No reliable method exists for censusing bear populations; therefore, 
population estimates for7grizzly bears are often educated guesses. Based on our 
research experience in 5 of the 6 grizzly bear ecosystems south of Canada 4nd the 
quality, quantity, and distribution of grizzly bear observations recorded for 
this ecosystem, we estimate that the North cascades population consists of less 
than 50 grizzly _bears and may be as low as 10 to 20 grizzly bears. Our 
evaluation also documented that grizzly bears existed 

historically throughout the west slope of the Cascade Mountains and likely 
included the coastal regions of Washington and Oregon. 

Obieetive No. 2: Evaluate the vegetal components of the NCGBE, documenting the 
suitability of the area to provide grizzly bear seasonal habitats. 

We identified 50 vegetation and cover types on our Level 2 map of the 
NCGBE, and calculated the relative abundance of each type. These vegetation 
types and their abundance were s..-rized for each administrative unit, including 
wilderness areas. Approximately 39' of the ecosystem is within designated 
wilderness areas or the NCNP. No dens were confin>ed within the ecosystem but 
we are confident that the North cascades provides the physiographic 
characteristics that grizzly bears require for successful denning. OUr analysis 
of snow free areas during an average snowfall year provides a general indication 
of areas available to grizzly bears upon den emergence. We suspect that many 
microsites above the snow free zone would be available to individual grizzly 
bears in early spring. Based upon the diversity, abundance, and distribution 
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of vegetation types, we feel the NCGBE provides all of the seasonal habitats 
neccessary to support a viable population of grirzly bears. 

Obiective No. 3. 
level of 85\. 

~uce a map of general vegetation types with an accuracy 

We conducted an accuracy assessment for our vegetation map generated from 
Landsat imagery. We attained 94.8\ accuracy on the Level 1 map and 93.2% 
accuracy on the more detailed Level 2 map. 

Objective No. 4. Produce a botseline list of probable grizzly bear foods 
identified in the NCGBE. 

We reviewed literature from grizzly bear studies south of Alaska to campi le 
a list of known grizzly bear foods. We ident~fied 100 plant species from other 
studies that are present in the NCGBE. Additionally, there are species present 
in the NCGBE that are not identified from other studies but may be grizzly bear 
foods. We also assessed the abundance and diversity of these foods within each 
vegetation type and found a mean of 3? (ranqe = 3-90) species in each vegetation 
type. 

We analyzed the availability of winter mortality ungulate carcasses as a 
food source for grizzly bears by mapping the ungulate winter ranges in th.:
ecosystem and the associated ungulate populations within each winter range~ We 
also summarized available data on anadromous fish populations and important 
fruit-producing shrubs to analyze fall foods. Based on the species and 
distribution of local plant and aniiMl foods identified her.e, we feel that 
adequate food resources are available to support a viable population of grizzly 
bears in the NCGBE. 

Objective No. S. Collect information concerning the current level of human 
activities within the NCGBE, including hUIDdn population centers, livestock 
allotments and recreation sites. 

We summarized vegetation information around identified human population 
centers, recreation areas {campgrounds, ski areas) and air strips. Zones of 
influence of 1,000 m and 2,000 m around recreation sites and population centers, 
respectively, affected 4.~% of the habitat. We also summarized road density data 
and concluded that 68' of the ecosystem has no open roads and only 4% of the 
NCGBE has road densities that are equal to or greater than 3 km/kn>', Recreation 
use on federal lands within the area was estimated to be 8 million RVD' s 
annually. The majority of this use is associated with dispersed recreation, not 
with developed canwrounds or wilderness areas. Al100st l million RVD' s annually 
occur in wilderness area.s4 These are not equally distributed and same area-s 
receive much higher recreation use than others. Cattle and sheep are present in 
the NCGBE and do graze in wilderness. AUM's of permitted grazing on the ONF and 
WNF total 30,724 for cattle and 36,607 for sheep. The reported average annual 
allowable timber sale quantity from the national forests and WDNR lands within 
the ecosystem is 263 million board feet. We feel that the current level of human 
activities within the NCGBE does not preclude the recovery of a viable population 
of grizzly bears. 

ECOsYSTEM SUITABILITY 

We also assessed the suitability of the NCGBE to support a viable 
population of grizzly bears (Almack 1986) ~ using the seven characteristics 
identified ~ Craighead et al. (1982) and Craighead et al. (1985). These 
ecosystem characteristics are space, isolation, sanitation# denning~ safety~ 
vegetation types, and food. 
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~- Conservation biologists (Soule 1985, Belovsky 1987, Shaffer 1987, 

Westa>an 1990} have discussed that most nature reserves are too siM.ll to maintain 
populations of large orvanisms for long periods of time. Even national perks, 
such as Yellowstone, are considered too small to maintain viable populations of 
certain bears and other upper trophic level carnivores {Soule 1980, Salw...sser et 
al. 1987}. The NCGBE is 2,620,755 ha, the largest of the six ecosystems 
identified in the 1982 Grizzly Bear Recovery Plan {Table 19). Assuming the NCGBE 
has adequate quality and quantity of required habitats for grizzly bears, it 
appears that the area is large enough to support a viable population of grizzly 
bears. In addition, a significant amount of contiguous habitat (about 2. 0 
million hal is present in British Columbia. · This presents a tremendous 
opportunity to not only provide a large area for grizzly bears, but also to 
manage on an biogeographical ecosystem level. 

Isolation. Craighead et al. {1982) described isolation as a refugium 
located away frcm human activities, such as ~imber management, recreation. and 
roads. Approximately 39% of the NCGBE is designated as wilderness or is in NCNP. 
Additionally, 68% of the ecosystem has no open roads. Human activities do not 
appear to be of a magnitude that would reduce the suitability of the NCGBE to a 
point that it could not support a viable population of grizzly bears. 

Isolation can also relate to the potential of immigration or emigration in 
the given population. Wilcox (1980) described an island population as any 
discrete ecological unit that is insulated from other similar units. As a part 
of the southern extension of occupied grizzly beAr range, the NCGSE is not a true 
island population; however, it may be functionally isolated from adjaCe"i\t 
populations, as a result of low grizzly bear population levels in adjacent areas 
and the high level of human settlement between the ecosystems {Almack 1986; R. 
Forbes, pers. ccmmun. 1992). An effectively isolated population has fewer than 
one individual per generation immigrating and successfully reproducing (Gilpin 
1987, Lande and Barrowclough 1987 I . Although it may be appropriate to evaluate 
grizzly bear population support capabilities of linkage zones between the North 
Cascades and adjacent areas, in effect, the NCGBE should be managed as an island 
population. 

Denning. No dens were confirmed in the ecosystem. Based on information 
from other ecosystems* grizzly bears prepare winter dens in excavated chambers 
or natural caves above e600 m on slopes with deep snow accumulation. The NCGBE 
i• a large area with isolated, steep~ snow-packed slopes and many natural caves 1 

all present at high elevations. Many potential den sites also occur below 1,600 
a; these sites are associated with specific local geological conditions~ such as 
ridge systems stemming from major volcanic peaks on the west slope. 

SAfety. No human-induced mortality of grizzly bears was confirmed during 
this evaluation. Assuming no undocumented, human-caused deaths, current 
human-induced 110rtality is at an acceptable level for supporting a viable grizzly 
bear population. However, if our low estimate of 10 to 20 grizzly bears in the 
North Cascades is correct~ thi.s population likely cannot survive even an 
extremely small rate of human-caused mortality. MaintaininQ a zero human-induced 
mortality. level is critical for the survival of the North Cascades grizzly bear 
population. 

Each cooperating agency should review their regulations and policies to 
ensure that no agency activity leads to human-induced vrizzly bear mortality. 
In other grizzly bear ecosystems, including the Selkirk Mountains of northeastern 
Washington, hunting regulations have been modified to minimize the potential for 
grizzly bear 1110rtality. WllW regulations should be reviewed to identify potential 
COilflicts with North Cascades grizzly bear conservation strategies. With public 
assistance, such regulations could be better tailored to allow for the continued . 
support of grizzly bear conservation in the North Cascades, while providing tne· 
maxi.mum recreational opportunity to the public. 
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Federal and state agencies have. adopted the Interagency Grizzly Bear 
Guidelines (Interagency Grizzly Bear Comnittee 1986}, which include a management 
strategy to minimize the potential for hUl!MJl-bear conflicts. The Forest Service 
Manual (FSM 2676.1) directs FS activities concerning conservation of the North 
cascades grizzly bear population. These agency regulations should be implemented 
as soon as possible to promote the security of this population. 

The NCNP Bear Management Plan addresses management issues rel.ated to nuisance 
bears and human-bear eonflicta4 This plan is being revised to incorporate more 
information specific to grizzly bears, including-current guidelines for visitor 
etiquette designed to prevent 1114nagement-related grizzly bear mortalities 
resulting from bear-human conflicts. 

The IGBC has adopted an interagency nuisance grizzly bear plan (Interagency 
Grizzly Bear Committee 1989) for use in the northwest ecosystems~ This plan 
should be reviewed for the North Cascades and~ tailored to current grizzly bear 
conservation goals. Federal and state relocation sites for nuisance bears must 
be identified throughout the ecosystem, prior to the need for their use. 

Sanitation~ Grizzly bea:rs may become conditioned to human activities when 
the bears associate humans with a. potential food. source (Herrero 19'19~ Cottingham 
and La.ngshaw 1981, Craighead and Craighead 1970, Anon. 1984, Jope 1985, U.S. Fish 
and Wildlife Service 1982, 1990). We documented one hu!Mn-bear conflict 
involving s~nitation problems in the North Cascades. 

This incident involved people baiting black bears into the Hannegan Pass 
area of Mount Baker Ranger District in the fall of 1989. Powdered, flavored 
gelatin was poured onto several large boulders in this open. subalpine area to 
draw black bears close enough for short-distance photography opportunities. 
During the time that gelatin was avaliable to bears in the area, a woman hiker 
was charged, thrown to the ground, and stripped of her backpack by an adult black 
bear. Although frightened, the woman was not injured in this incident. This 
situation was managed by stationing a ba.ckcountry ranger in the pass to instruct 
campers in bear country etiquette and to assist those who did not have rope to 
hang their storage items and those who did not know how to hang these items. Our 
review of hU1114n-bear conflicts in the Hannagan Pass area revealed that black 
bears raided improperly-stored human food caches and camping gear several times 
each year. Such incident• were COIIIDOn knowledge among FS district staff. Both 
the FS and NCNP have temporarily closed Hannegan Pass and nearby Boundary Camp 
to camping during times following less-aggressive human-bear conflicts in the 
Hannegan Pass area. 

We documented only food-conditioned bldck bellrs in NCNP and FS ca.rnpgrounds 
and administrative facilities~ NCNP provides bear-resistent refuse containers 
in all of their frontcountry ca~~ps that are accessible by vehicle. Funding 
restrictions have precluded the development of suitable food storage systems for 
frontcountry camps accessed by foot or boat and for backcountry sites. Trees in 
many parts of the North Cascades backcountry are not present, too small, or not 
shaped properly to allow for proper hanging of food, cooking gear, garbage, and 
cosmetics, as described by IGBC literature. As funding and 1114nagement priorities 
allow, NCNP plans to upgrade their backcountry sites in the near future to lll<!et 
interagency bear standards. FS facilities generally lack correct bear sanitation 
facilities and literature. These bear lllllflag"ement discrepancies ·should be 
corrected as soon as budgets allow to prevent bu1ll4n injury or de4th, or the 
unnecessary death of a grizzly bear or black bear. 

Sanitation. is a management issue that must be addressed {Herrero 1985) and 
could have severe iq>lieations to the survival ~ long-term management of the 
small population of grizzly bears in the NCGBE. The full implementation of the 
Interagency Grizzly Bear Guidelines (Interagency Grizzly Bear Committee 1986) and 
use of available public information and education materials {Appendix K) would 
greatly iq>rove this situation. 
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Vegetation Types and Food. As discussed earlier, we conclude that the 
vegetal components and the plant and animal resources available in the NCGBE 
provid• excellent habitat and focds to support a viable grizzly bear population. 
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Table l. Area and portion of the North ca,...ades Grizzly Bear Ecosystem within 
each administrative unit or ownership. 

~S'mATIVE CLASS AREA (hal PORTION OF ECOsYSTEM (t) 

Private land (TOTAL} 263,394 10 

State land (TOTAL} 217,206 8 

Federal land {TOTAL) 2,140,155 82 

Bureau of Land MAnagement (2,201) (<1) 

Okanogan National Forest (599, 617) ' (23) 

Wenatchee National Forest (642,047) {24) 

Mount Baker-Snoqualmie NF {620,847) {24) 

North Cascades National Park 
Service Complex (275,443) ( 11) 

North Cascades Grizzly Bear 
Ecosystem ~aluation Area 2,620,755 100 

,.. 
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ltDV'ft .. ••• 19., l Adult 5173400 •• 6U40D • • T' UR II 101 • 13 ••ckwoodi u. 01'1., lntUth 

ss SO Jlpr UtO 1 ••ult;. SC27100 "" 641200 •• • ••• 111 Um • wln.throp ••• IICNP •ttckn•r 
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·. 

to~lo 3. eant.tnu••· 

.... DAT. OIIIIIYUlOI VTN LOCATION UOAL LOC:UIOI AliA OP OIIIIYatlOI OIIIIIYII 

.. 11 Mlf UtO 1 aduh U68800 •N 289600 •1 T 34N R 2411: • 20 Tw.hp ltD. Ol'ft ftCC4U\tl: 

17 2J Mo7 1990 1 Athalt 5319000 •• 587;)00 •• T 29N • 19f: • 21 11\U•t RD. t.IKP' Th•tch•r 

II "'"" 1tt0 l Adult: SZS5100 •• 6U100 •• r :u• • IU au Cl• llu• aD. v"' atott•r 

St 21 Jun Uta 1 Adult ueoooo •• 560000 •• ' 361 • s. .,. t.lhetco• coun.tr Holror4 

to 2'1' JUI' uto 1 Adult 1112000 •• 151000 ... 1 t nw • 161 • 4 Iouth Ufttt. ~c•p llondt 

u 03 ..... 1"0 1 Adult IU7100 aK 11UOo •I 'nw • 1U • l7 Winthrop 10 • Otlr .... -
42 u ..... 1tt0 1 ••••• 1411100 oN IIUOO •• T 3911 I 201 • u w.tnthr•p aD, o•r llalloor .. lllJ UtO 1 AduU uusoo •N IJUOO •• T UN • Ul I • Ch llua aD, VIIP "'ohoU .. 01 ••• 1990 1 Adult 1409100 IN &13600 •• T UN • 191 I 5 W.hl.thrap ID. ONP r1Utotd4 

"' 10 .. 10 ••• uto 1 Adult IUUOO •N 610$00 •• T UN • Ul • 27 Ch•l•n Ill. VNP IUd .. 11 ••• uto 1 Uult nneoo •• )14200 ot ' 30N • Ul I ' col¥il.1• u L:ladaroth 

" 11 ••• 1f90 1 Adult, 3 Cuba IUitOO ott uoaoo •• T UN • Ul • 19 Cl• lhUII u, llltP r.tnn:l.n 

•• 22 .. , ltto 1 ··-1t IU7•0o •W 611900 •• T so. a Ul I u L•k• Venatoh•• ID, VMf .. Uh 

., 21 oet 1910 1 a4ult 525&900 •" 6U900 •• f 23M ft 111 a 31 Laav•~vorth ~D. WN' au.nt 
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--------------------~ -~·~::-

1'•'111• *· eanttnu••· 

Ito. flli.U oaaaanuo11 VTM LOCATlOII :t.J:OAL LOCATION ~RIA ot oa•a:wvatto• ounvn 

70 a1 Oct 1990 1 AdUlt; Ut7000 •• noooo •• • 3711 It lSI • 10 ~o•• Lak• RftA. •cRP ••••Dn• 
71 23 oct 1990 1 A.d\llt !201100 •• 616300 •• • 1111 • 101 • 25 Whit• Ri•er ID¥ Hll"r t.:tnn•7 

72 01 ••• 1110 1 1.4\llt !UO!!JOOO •• U'l300 •• • 2111 • Ul • 31 ~ake Ven•tch•• ID. w•r Yonk• 

13 04 .. , "" 1 \1'n•t•4 5i93000 •• 70UOO •• • 3611 • 211 • ' WlnthrOf IDo OMF Vdl 

74 ~un 1991 1 1\dult IUUOO •• .. ., ..... • n• • 171 • u ch•l•n ••• vwr Ciaebhr 

11 oa Jut "" 1 Aduh uuooo •• 641100 •• t Ull • 171 • 2e Entiat: ••• ...... Jc:m•• 

16 10 1111 1tt1 1 Adult IUUOO •• 687100 •• T Ull • Ul ' ~l Cl• llu• ID. VIP Couron 

" ll Jul 1ttl 1 11Av1t U7UOO •• n?too •• T Ull • 171 • 22 1"vlap .... .., Itt a 

,. n Jill lttl 1 ....... U7UOO •• 171300 •• t Ull • 171 • 21 Twhp .... • •• lollM•I'l .. 
0 7t ••• Utl 1 AduU IU2800 •• 694$00 ol T Ull • 201 • 13 Winthro• RD. o"r A•tt:"'t 

10 ••• un l tnorod uuooo •• U9400 Ill aritllh C'OhUIII~ia D••t• M•untatn. IC: unknown ~'" torta•• 

81 11 ••• llt1 • uvn U00400 •• 649200 •• f UK ft 141 • u Wihthrot RD, OIP~ wuu ••• 

12 21 ••• llt1 l Adult 1446000 •• 64UOO ol af'U .. hh Calu•b.t. tll••td•tey "tn. IC Vdd•r 

·.·::II 
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----·····-·>-... ~---· . -·· ·------· -~··-·-~,.-·~ 

' h-1· •• clooo 3 (lev ,.ltobltltrl triaalr b••r o~••r••tton• (N • 102) rt,ort•d durtnt tha 1986•1991 Morth c•aead•• ortallf aaar 
14ro•:r•t•• ••aluat.toJ\. ob••~"••t:ian• ln lrtttth Colu•bta v•r• •••luat•d by lritt•h Culu•bt• W11411t• Jr1nch (ICWI). 

••• DATI OllllmlttOII VfM LOCIIT!Oif LIOIIL LOCI.UOII I.RIII OP OllllVI.TlOif OltiRnl 

IU8TORICAL 
1 1924 1 Adult U27000 •• 679000 •• ' SOli R Ul • u CnU•t ••• ""' lloundr 

2 1921 1 Un•t•d Sl72100 ... 628900 •• ' UN • 121 • 21 Haah•• ••• ""' tru•tt 

) Pall 1938 1 .. ~ .... UU400 "" 676800 •• ' Ull • 181 ' 7 t.•k• Wenetch•• ••• ""' Villat 

4 AUf 1UO l llftoto4 t212100 .w 64670C!f •• ' Hll • 141 • 14 1Utt1te• countr waldron 

I •u•••r 1U:i 1 Adult 1242100 •• 164300 .c T Ull • 161 • 10 u.ttn•• CO\Intt P•rvu•on 

OUUIIIt 
6 1910 1 ,. ... a nta8oo •• 217000 •• T Ulf • u~ • 24 Ton.ukat ••• OIIP Ot".UtMld 

7 
""' 1962 

2 Unotod suuoo "" 608000 01 ' 3911 • 101 s 17 Mt llakar u. """' 81ot•••k•r 

• lt?O 1 ., ....• 5404700 Olf unoo ·~ 'Jell • SOl I 19 Tonatktt 10, on OrS.•••l• .. ... 
' 1970 1 Vn•••• 5404700 "" 346300 •I ' 31H • 30! $ 19 Ton••k•t wo. OIIP Oritii'Wol.cl 

10 1970 1 ....... uonoo •• uuoo •• ' UN • 301 I 19 tana•k•t u. Olff or.tawold 

11 ltn l &4uh IUIIOO ON 61UOD •• 'ur R 101 I 11 "t laktr 10, NIINP l~dor 

u reu 1911 1 lin•••• U7UOO liN U1900 •• ' UM • Ill I 26 leut~ Unit. ICIP Letting 

u Jun 1t77 1 a4u1t SU7900 "" ••noo •• ' UN • 1U • l6t• Lak• N~A. MCW, lt.ooktoft 

\ 
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'I'Oblo •• ~ontlnued. 

Ro, DATI OI.IRVAT10111' U'tl4 LOCATION LIOAL LOCATlOI'I ~fttA OF OIBEftVATI01'1 OUIAVIA 

14 rd1 1971 Div•. lcat 5404800 •• 60QOOO •• T 38ft • .. • • Hgrth Unit. "C"P A'f••Y 

1S 1979 1 Vn•v•• Data l'lot Avallabl• Data "ot A••ll•bl• Rwpub1ie ~P. CNF Haabltn 

' 
1f ..... 1180 1 A.!lv.lt SUHOO •• 610700 ol T n• It t'J: . ~· Darrinttan RD, MiiMr R••c• 
n Ju1 ltll 1 Adult 5421900 "" nnoo .. T 40n .. 111: • u "orth Unit. NC"P Clavaon 

u 10 Jul 1912 1 A.dylt; IUUOO •• 642SOO'If' al T 401'1 " Ul • z ItO•• L•~• "RA, "C"P Maaop 

u O«;t 1913 1 v ...... $40UOO •• IIUOO •• T IIH • ?I I Mt Iaker RD, MIIKP Munt•r 

ao sprine uu 1 Uult U7UOO •• 139300 •• T 35H • 131 I 28 so~th untt. NCNP A•nnill" 

21 11 ""7 uu 1 A•v.lt. 2 cubo IU4000 •• UIOOO •• lri tiah cohu11bh: Ill<>~> Uv•r• IC Unknowl\ Yia ICVI 

22 u .. , 1984 1 Uult 1411100 •• uuoo ol T 39H • 151 I u 'Winthrop JtD, OI'IP Vand•rt'thncl .. 
"' u 19U 1 v ...... (Kllhd) Data rot A••llabla Oat• Not A¥a11•blt okanogan county Unknown ¥it. arecktn.r1dtt 

u .... lUI traok• 1226000 ... 604400 •• ' ao~ • n * 26 NOrth l•nd 111:0. . .... , lohtlptr 

21 ~~~<• 1U6 l Vn.•••• nutoo •• nuoo •• ' 37N A 1U • 12 •••• L•kt M.A. HCNP luohan•n 

21 .rut ltU 1 Vn•••• U20ll00 ... 172400 •• 'UN ~ 111 I 5 Winthrop ID, OMP MeGPediiP 

27 Ot Jul 1916 1 Uu1t. 2 CubA 5417500 -~ 66&900 •I fUN • 171 • • Wtnthr"op RD, o•r Utatl 

--------------------------------·---------------·--·-
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tab1o '· Continued. 

••• DAti Olllllft.fiOII 111'11 LOClltlOM UOliL LOCAtiOJ ARIA Or OIIIR.At!OJ OIIIRVIR 

28 
1:1 ~"· 1986 1 Adult 5376500 •• 6?1000 •• T na " 1?1 .,. 'tViiiP litD, OIIP r•ldllllt•.in 

29 rau u•• 1 ldult neuoo •• 617300 •• t 36M Ill 1~1: I a "' l•k•r ftD. "1111r , ..... 
Jo .. , 1986 1 Adult, 1 Cub U79100 •• 627100 •• ' UK " 121 • 32 •out~ U"1t. IICIIP oarr 

n .. , 19e7 1 una tact SSU600 •• !S9"7000 •• ' 34K R 91 • • Mt l!l•k•r RD, HD&Hr O'C!'onnDr 

n 
30 ""' 

1917 clav N•tk• 5423100 •• 7DU00
1

ol ' 40K " 2U • 31 Winthi'Ot • •• ONF ••m•'t 
u •u•••r 1917 1 Uult UU?Oo •• 643900 •• ' uw • 131 • " chohn ao. vor &.art oft 

34 ~~~n 1917 1UuU unaoo •• 674100 •• ' 2211 • 171 • 10 L••••nwarth. lb • .... Co14wo11 

n Jill 1917 1 Vn•••• $424000 •• 644000 •• t 40H • 151 I ll lo•• L•k• M~A. IICIIP li•lllbOCI~ 

u Jill 1987 1 u*'•••• 1394100 •• IIUOO II ' ,. • l?l • a Winthrop 10, OMr Man•• .. w 17 04 ~ .. 1 1917 
l ··~1\ U7UOO •• '"000 •• ' UN • l1t • 3 Iouth V~lt, WCNP Chrk 

11 11 Ju1 1117 1 ..... u 5380000 ON uoooo •• tUN • Ut lOll Lak• tfiA. NCNP PU:t.n•• 
~ 

at 01 lop U17 1 •••••• IUUOO •• 621700 II ~ UN N 121 111 DaW"rln.ton ao. " ... , Uftkftotfft. ., ..... ~.tillll 

40 1111 1 ""···· 1110000 •• 120000 It tUN • IU Uohei 10, VNP IOhll•an 

u 10 &uo 19U 1 Adult $249100 •• 662900 •I t 22M • 161 I U Cle llUI 10, WNP Houoh 
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-- ------ . -- -

TO~lo •• coatJ.aue4. 

""· DATI OI&IIIVATlOK VTft LOcJt.tiOK LIOAL J.OCA110M AliA or o•BEftVATlOK Ol*lllVII 

n lop Ull 1 Jt.t~lt. 3 C\lbl snnoo •• suooo •• ' lU • 71 • 10 n•r~invtoft RDf M81Nr llo ... n• 

41 21 ••• 1tll t:r•ok• UUIOO •• 662100 •• . ,. • Ut 136 Chelan ltD. VNr •••e• 
44 oot 1tll 1 A4ult~ J eub• 1244400 .,. IUOOO •• • 21• • 111 • 3 uuttae ~Q\Iftt:.J' Caorf• 

41 ao oat nee tr••"•• aoat nnooo •• 347000 •• • 361 • 301 s 3 Tanaah:at ID~ OJft Platt. 

u 1989 1 Un•••• 1323400 •• 661100"•• • UK • 111 • • lntht I:D. WNF "'*···· ., 1prin1· 1911 1 UuU. 1 cub 5220000 •• 170000 •• T 20M • 111 Clt 'Uu• ltD~ WKP Mill 

u ... , 1tl9 1 Un•••• uusoo •• 112200 •• T UK • Ul I I Clo Uu• ••• WKP Unkl\OVft •h liehar4• 

n 10 H•r Ult 1 u .. u unaoo •• nnoo •• t zu • 1U • n Utt:.ita• CO\U\t!' , .... ,..,, ... 
50 1uaaor Ult 1 ....... 5216700 •• 661100 01 T 26M • 161 • u Lt•••nvort.h ID~ VKP Unkr.own .,. Mult'ph.y .. .. n 3U1 1t89 1 Adult ounoo •• 70UOO •• T 30M • 211 8 3l C:hd.ih ""· ""' 

Goaall 

n 3U1 net 1 Vll\at•d un•oo •• 700.00 ol ' UK It 101 8 u Okan"O*ft coun.tr """"u 
u ~ .... 1tlt tf.aek• nooooo •• 610000 •• ' uw " 1U Nac:h•a RD. Wllf 

~ U•• 
u IS Ju1 ltlt 1 lldlllt UUIOO Ill 61?100 ., ' 401 a 1U a 27 Winthrop ao, OK, K•n,.on 

II ~~~- 1tlt 1 Un•••• 51?2700 •• :140000 •• t nw a 2U • •• TOnA•kat: • •• oor Unknovn v.ta Hain•• 
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•'• '· ··::•;Yf3-

'!'•bl• •• ConUnu•4• 

••• DArt OI .. IIVAtJOII HM t.oe.UJOM LIOilL LOCUIOM AliA or OllllVAfiOW OIIIII:VIl 

16 10 lop 1989 1 UuU suuoo •• &30000 •I T 32M l IU • 10 D•~rtngton RD. HIIMr 1outh•f' 

., oct 191' l A4ult SSIJOOO •• 476300 •• T 36ft • uu;; o za Wil\throp • •• OMP Po•tl•thvat t• .. 01 Oat 1919 Unknovtt. 54~0000 •• saoooo Ol ' •o• • 71 Ht U.kar ••• Haawt e••IP• 
II 31 Oat 1tl9 ..... " 11.11 su,.oo •• oe??oo d TUN • 111 on Cla li:lu• ••• ... , "clv•n 

ao oa Ia• lilt traelt1 U7UOO •• 6676oo" •t ' ,. • 171 • 21 'twiiP RD. o"r , ... h ... 

11 u llo• ltlt I Adult 1141200 •• 141200 •• T UN • u I u l.ewie Countr An.4erlol'l 

u u Doe 1111 1 ""···· UU700 •• 071100 u T UK • 171 • ' Cl'le llu• fli:~~ ., ... , L•n• 

u 05 Apr 1tt0 1 Adult UU700 •• 641100 or T ~Ill I 141 I 27 Ktttltu countr ChrhUon 

u 12 M07 19t0 1 Adult U29000 •• 670300 •• T 20M • 171 I 30 kStUtaa Cou~tt.r luddall 

"" .., u u ""' 1990 1 Adult U01100 •• nnoo .. T 27M • lU I 7 Lak• V•n•tch•• • •• ~~~· John.aol\ 

" 1S ""' UtO 1 ll.dult U71400 •• U9100 •• ' uw • 1U I n twlap ID, OIIP c ....... 
~ ., 27 Nor .lttO traollta IU0100 •• unoo AI tUM R 121 826 worth Until. IC'IP Hoar• 

•• ....... 1990 1 un•••• 1124400 •• 601700 at T '" • ,. I u ltan.dl• ~~~. aPwr ., .. 
•• Juft 1ttO 1 aeuu U20t00 aM 116400 ot T nw • 111 • ' D•rrin.oton RD, WUWP 1o1U1rta 
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... 

.... 
70 

72 

73 

?4 

?I 

74 

" ,. 
11'1 19 

10 

11 

u .. 

DATI Ollt:ltVAtlOR 

01 Jun 1t90 1 Un•v•• 

ZO Jun 1990 1 ~dult 

Jul 1990 1 Adult 

10 Jul 1990 1 Ad~lt 

12 Ju1 1990 1 Vn•v•• 

11 Jul lttO 1 Adult 

so Jul 1990 ,1 Adult 

~Uf ltfO 

17 AUf 1990 1 AdUlt 

19 AUf 1990 1 Adult 

,.u 1990 1 v~•••• 

••• 1t90 1 u ... , •• 

I 'II .•r 

5248300 •N 610000 •I 

1169500 oM 610900 Ol 

1111500 •• 515000 ., 

5376100 •" 614500~ •• 

1211700 oN 161200 ol 

llltSOO ON 680900 ol 

5249200 OK 631000 Ol 

1250000 •• 620000 •• 

5376500 oN 671000 ol 

1317300 •• 641100 ol 

1447200 oN 642400 ol 

t.IOAL t-OCATION 

• ua: a :u 

t ZZif .. 171:: • 30 

1' UN ft 17! ! 14 

R 7t • 14 

TUN • 101 • 12 

R Ul • 36 

• 111 

t 22M R 131 • 23 

tUM l121 

s 23 

i01U a n 

• 311 

OIIIRVU 

•r•••n 
HRNP 

HIUor 

Clt llua ftD. VMt 

Tvhp AD. OHr Iichter 

Mavltift.l 

vuteh Cl'alk. IC Unknown •1• rorb•• 
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•;:!, 

·:'"'+~:~~·: 

Tabla •• Contt*\utd • 

.... DATa OIUilVATIOM lltll LOCIITIOR LtUL LOCJITIQN ~·CA or Ole,aVA?lOW OtiiiY&I 

•• •• , 1990 2 Vn•••« 5HUOO •• 647000 ol l!lriU•h Col~•b.ta Haunt 9n•••· ac Unkno\otn •t• FOi!'b•a 

" 09 .. , 1990 1 Adult snuoo •• 609300 •• T 40Jf 1\ 101 • north Unit. JfCifP L••ar•aua 

14 09 lop l990 1 A4ul'- 5230400 •• 611000 • • 1' 2011 -111 • u ltint equntt n•rta:urtatt 

., 17 ••• "'" 2 A•uu;a nuooo •• U12DO Ol 'n• • 121 • 35 C)o llu• ••• VMP Da•t• 

•• 22 ••• 19,0 1 a•ult, 1 Cub UtUOO •• uuoo"•• ' Ul l lU I 21 ... llu• -·· VIP Cal•1•k't .. 14 Apr 1991 1 Adult IUUOo oM U01DO d T JOI I 161 • 11 Qh l:lu• ••• VNt c1aaa1ft ,. 11 ""' 1991 t-r•oke,· aeat usnoo •• '621700 •• TJU • 111 • u Darrinvton RD. MI*MP t•rb•i" 

t1 IU111111411t' lttl 1 Onoto4 1270000 •• 640000 •• T 25W • 151 Lta••nwort~ 10. vwr Hd.n 

92 ......... 1991 1 Va•t•• uuooo •• nuoo •I 'n• I 201 • u W~nthtop R~. OIIP POI't:tr ... ..., u 05 JUII 1911 1 J.dul\ SS60100 •• 692400 ol T uw • 201 • 11 Twta~ ao, oHr kuhn 

" 01 Jun Utl 1 Vna1d U7000o •• noooo al T S4M • Ul Ok•ftot•n eoui'lltf Lt•b•riUIItl 

" 3111 Utl 1 A41u.1t. 1 Cub IUUOO •• .,uoo ol t UK •• HI • 20 C:1• llua RD. Vlff U1 

t6 01 Jill lttl 1114uH 1110100 •• lf7fOO •• t nw • u • 30 MIMP .Jiu•U.a• 

" 11 Ju1 119l l AoluH 520200 •• &20500 •• ,. 21Jf • 111 Ill 4 en. 1:1-.u~~. ·~· VJitP 
ttor•• 
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tallll• •• Coaunu.•d. 

•••• PJI.~. 01811lVAt'lO • U1'ff LOCATlOif LIOAL LOCATION AREA OF OBaERVATtOft OJBJ~VJ!:R 

,. 21 ·~1 1991 t"rack• ,,6!100 •• 673400 •• T 340 • , .. • 30 L•k• Chd •n PfU., lfCNP Clifte 

" Z'l' A~v 1991 l Uft6fed 5U2100 -" 696100 •• T 311 ~ 201 • • Ch41 hn ltD • WKF untr.navn "''• s•rthe 

100 31 1\UV 1991 l Vn•••4 usuoo •• uuoo •• T Z31f ~ lU • 21 KUUtu aauntr Up•h•v 

101 Oat19U 1 114dt U70000 •• uoooo •• T 3U • 111 Ht Iaker ... "'*"' "•r•r 

101 u 110¥ '"' 
tracrk• Ul?700 •• uuo•"•• T 36n • 111 • fto•• L•k• "lA, NCNP ....... 
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Table 5. An~l species identified at self-activated C61Dera stations from 
1989-1991 during the North cascades Grizzly Bear Ecosystem evaluation. 

NO. OF STATIONS 
SPECIES OBSERVED 

SCIENTIFIC W\ME COMMON NAME 1989 1990 1991 

Aquila ~saetos golden eagle 1 0 0 
Bonasa umbellus ruffed grouse 0 1 1 
Bos sp. domestic: cattle 3 (I 1 
Canis £amiliaris domestic dog 2 0 2 
Canis latrans coyote 11 5 6 
Canis lupus gray wolf 0 0 2 
Catb:artes aura turkey vulture 1 0 1 
Cervus elaphus elk 2 1 0 
Colaptes auratus northern flicker 0 1 0 
Corvus corax conmon raven 6 3 1 
C.Vanocitta stelleri Steller's jay 1 0 0 
.o.rtdragapus obscurus blue grouse 0 1 0 
E.rethizon dorsatum porcupine 1 0 0 
Eut:amias amoenus yellow pine chipmunk 0 2 1 
Felis concolor JnOUntain lion l 3 1 
Felis familiaris domestic cat 0 0 1 
Felis lynx lynx l 0 0 
Felis rufus bobc&t 2 1 0 
lloato sapiens hW'll<t.n 8 3 1 
~s americanus snowshoe hare 2 6 s 
~rtes americana ma_rten s 0 0 
H'ustela ezminea ermine l 0 0 
Odocoileus hemionus mule daer 8 8 8 
Odocoileus virgini.nus white-tailed deer 1 0 1 
PWrisoreus canaden•is gray jay 5 0 0 
Pe~scus manfulatus deer mouse 0 1 0 
Pica pica black-billed magpie 1 0 0 
~rmopbilus saturatus golden-mantled ground squirrel 0 1 0 
Splvrapicus ruber ~ red-bre&sted sapsucker 1 0 0 
spilogale putorius spotted skunk 0 0 1 
Tamiasciurus douglasii Douglas squirrel 1 0 2 
Tamiasciurus hudsaaicus red squi=•l 1 6 0 
Turdus JJ!i.gratorius American robin 0 1 0 
Ur•us americanus - black bear 25 11 3 

49 
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Table 6. Area and portion of Level 2 vegetation and other cover types on 
private, sta.te, and federal lan4s within the North Cascades Grizzly Bear 
Ecosystem.-

PORTION OF ECOSYSTDI 
PRIVATE STATE FEDERAL 

VEGETATION/COVER TYPE AREA (ha) t ha t ha \ 

Water 
PIPO 
PIPO-PSME 
PSME-mixed conifer-east 
PSME-mixed conifer-west 
ABLA2-PIEN-PICO-east 
ABLA2-PIEN-PICO-west 
PIEN riparian 
Young PSME-managed {HBS only) 
TSHE-east 
TSHE-west 
ABAM-east 
ABAM-west 
TSME-east 
TSME-west 
PIAL 
LALY 
Shrub steppe-herbaceous 
Shrub steppe-PUTR 
Shrub steppe~TR 
Southeast shrubbY shrub steppe 
Alpine meadow-east 
Alpine meadow~st 

2,S23 
lS,026 
21,007 
19,400 . 
2,S03 

16,097 
9 

447 
279 

1,216 
33' 83S 
7,213 

14,832 
921 

2,842 
129 
210 

24,770 
9,246 
3' S27 
1,994 

Subalpine lush meadow-east 
SUbalpine lush meadow-west 
Subalpine meadow{mesic/dry)-east 
Subalpine meadaw{mesic/dry)-west 
Subalpine heather-VADE meadow 
Subalpine-alpine VASC-VACA meadow 
Subalpine mosaic-~ast 

219 
19 

624 
2,013 

990 
S51 

1, 459 
134 
S57 

74 Subalpine mosaic-west 
Montane mosaic-east 
Montane mosaic-w8st 
Montane herbaceous-east 
Montane herbaceous~st 
Montane shrub-east 
Montane sh~st 
Lush shrub (ALSI, etc)-east 
Lush shrub (ALSI, etc)-west 
Lush low elev. herbaceous-east 
Low elevation herbaceous-west 
Lush low elev. shrub-east 
Riparian deciduous forest-east 
Riparian deciduous forest-west 
Non-riparian decid forest-east 
Non-riparian decid forest-west 
Barren, snow, unclassified· 
Ag.-fallow and dry pasture 
Ag. orchard and crops 

825 
53 

6,043 
7,013 
5,63S 

12, 275 
111 
148 
397 

3,166 
130 

1,467 
4,176 
4,960 

15,Sl6 
7,656 
1,999 
5,465 

so 

0.96 
S.11 
7.98 
7.37 
0.95 
6.l2 
0.00 
0.17 
0.11 
0.46 

12.86 
2.74 
5.64 
0.35 
1.08 
0.05 
0.08 
9.41 
3.51 
1.34 

.76 
0.06 
0.01 
0.24 
0.76 
0. 38 
0.21 
0.55 
0.05 
0.21 
0.03 
0.31 
0.02 
2.30 
2.69 
2.14 
4.66 
0.29 
0.28 
0.15 
1.20 
0.05 
O.S6 
1.59 
1.88 
5.90 
2.91 
0.76 
2.08 

301 
6,680 

20,589 
21,216 

1,961 
34,024 

0 
635 

98 
0 

22,852 
0 

12,205 
0 

3,514 
396 
370 

20,911 
8,057 
2, 763 

13,370 
122 

0 
93 

601 
1, 300 

138 
1,150 

903 
833 

79 
3,719 

a 
5,985 
3,155 

235 
,,188 

21 
336 
125 
694 
sa 

192 
661 
795 

7,9S4 
5,272 

434 
115 

0.14 
3.19 
9.84 

llL14 
Ci.94 

16.27 
0.00 
0.30 
0.05 
0.00 

10.92 
0.00 
5.83 
0.00 
1.68 
0.19 
(!.18 

10.00 
3.85 
1.32 
6.39 
0.05 
0.00 
0.04 
0.29 
0.62 
0.07 
0.55 
0.43 
0.40 
0.04 
1.81 
0.00 
2.86 
1.51 
0.11 
2.00 
0.01 
0.16 
0.06 
0.33 
0.03 
0.09 
0.32 
0.38 
3.80 
2.52 
0.21 
0.06 

26,410 
34,746 

116,835 
168,440 

1, 641 
322.913 

2,046 
11' 879 
28,264 

7 '113 
73.011 
75,574 

215,294 
45,173 

235,307 
11,147 
19,317 
29,949 
8,422 
2,350 
1,872 

11,369 
9,913 

25,816 
60,890 
35' 695 
17,919 
54, 948 
38,398 

6,251 
3,150 

12,441 
3,282 

47' 239 
27,197 
31.027 
49,223 
5,553 
7,785 

291 
250 

5 
2,880 
2,105 

26,146 
13, 4S9 

205,5S3 
28 

0 

1.23 
1.62 
5.46 
7.87 
0.06 

15.06 
0.10 
0.55 
1.32 
0.36 
3.41 
3. 53 

10.06 
2.14 

10.99 
0. 52 
0.90 
1.40 
0. 39 
0.11 
0 .09 
0. 53 
0.46 
1.21 
2. 84 
1.67 
0. 84 
2. 57 
1.79 
0.29 
0.15 
0. 58 
0.15 
2. 21 
1.27 
1.45 
2.30 
0.26 
0. 36 
0.01 
O.Ol 
0. 00 
0.13 
0.10 
1.22 
0. 63 
9. 60 
0. 00 
0. 00 

r 
' 

t 
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'l'able 7. Area and portion of Level 2 vegetation and other cover types in 
Wilderness -Areas, Na.tiODAl Parka, and Na.tional ae<:reati.on Areas in the North 
Cascades Grizzly Bear Ecosystem. 

VEGETATION/COVER 'l'YPE 

Water 
Pil'O 
Pil'O-PSME 
PSME-aixed conifer-east 
PSHE-mixed conifer-west 
ABLA2·PIEN-PICO-east 
ABLA2-PIEN-PICO-west 
PIEN riparian 
Young PSHE-managed (MBSNF only} 
'l'SHE-east 
'l'SHE-west 
AI»>M-ea.st 
ABAM-west 
TSME--st 
TSME-west 
PIAL 
LALY 
Shrub steppe-herbaceous 
Shrub steppe-PlJTR 
Shrub steppe_ARTR 
Southeast s~ shrub steppe 
Alpine meadow-east 
Alpine -adow-west 
Subalpine lush meadow-east 
Subalpine lush meadow-west 
subalpine meadaw(aesic/dry)-east 
SUbalpine meadow(mesic/dry)-west 
Subalpine heather-VADE ~dow 
SUbalpine mo~aic-east 
SUbalpine mosaic-est· 
Montane mosaic-east 
Montane mosaic-west 
Montane herbaceous-east 
Montane herbaceous-west 
Montane shrub-east 
Montane shrub-west 
Lush shrub (ALSI,etc)-east 
Lush shrub (ALSI,etc)-west 
Lush low elev. herbaceous-east 
Lew elevation herbaceous-west 
t.u.h lew elev. shrub-east 
RJparian deciduous forest-east 
Riparian deciduous forest-west 
Non-riparian decid forest-east 
Non-riparian decid forest-west 
Barren, snow, unclaasified 
SUbalpine-alpine ~-VACA 

PORTION OF SCOStSlEM 
AREA (ha) ~ 

10,891 
4,597 
6,252 

24,577 
1,618 

136,404 
984 

5,917 
529 

2,972 
26,482 
so, 426 

103,837 
38,999 

159,925 
7,857 

14,451 
4,336 

587 
116 

10 
8,949 
7,335 

23,292 
U,5ll 
24,687 
14,755 
42,479 
2,955 
2,269 
1, 775 

102 
7,278 
7,269 

16,343 
14,375 

3,989 
5,103 

16 
178 

2 
1,127 

766 
8,638 
2,814 

169,433 
24,473 

51 

1.05 
0.44 
11.60 
2.36 
0.16 

13.12 
0.09 
0.57 
0.05 
0.29 
2.55 
4.85 
9.99 
3.75 

15.39 
0.76 
1.39 

.0.42 
0.06 
0.01 
0.00 
0.86 
0.71 
2.24 
4..28 
2.38 
1.42 
4..09 
0.28 
0.22 
0.17 
0.01 
0.70 
D.70 
1.57 
1.38 
0.38 
0.49 
D.OO 
0.02 
o.oo 
0.11 
0.07 
0.83 
0·27 

16.30 
2.35 

CUMMOLATIVE (t) 

1.30 
1.74 
2.35 
4.71 
4.87 

17.99 
18.08 
18.65 
18.71 
18.99 
21.54 
26.39 
36.38 
40.13 
55.52 
56.28 
57.67 
58.08 
58.14 
58.15 
58.15 
5!L01 
59.72 
61.96 
66.24 
68.62 
70.04 
74.12 
74.41 
74.63 
74.80 
74.81 
75.51 
76.21 
77.78 
79.16 
7!1.55 
80.DC 
80.04 
80.06 
80.06 
80.17 
80,24 
81.07 
81.34 
97.64 

100.00 
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Table 8. R-ults of the accuracy asses..ant for the Level l and Level 2 
veqetation and ot!wr cover types aapp<td within tbA!I North C&sc:Ade Grizdy Bear 
Ecosystem. 

VFGETATION AND COVER TYPES 

LEVEL 1 

Water 
Conifer 70\+ 
Conifer 50-70\ 
Conifer 30-SOt 
Herbaceous 
Shrub 
CleArcut 
Deci~ous forest 
Shrub-steppe 
Barren 
Agricultural 
Snow 

OVerall Accuracy of Level 1 

LEVEL 2 

PIPO 
P:IPO-PSME 
PSME-mixed conifer 
ABLA2-PIEN-P:ICO 
Young PSME-managed 
TSHE 
ABl\M 
TSME 
PIAL 
LALY 
Shrub steppe-bA!Irbaceous 
Shrub steppe-shrub 
Alpine meadow 

,.. 

subalpine lush -'low 
Subalp meadow- (mesic/dey I 
Subalp heatber-VNl£ meadow 
subalpine mosaic 
Montane a10saic 
Montane herbaceous 
Montane shrub 
Lush shrub (ALS:I,etcl 
Lush low elev. herb-shrub 

OVerall Accuracy of Level 2 

N 

80 
575 
211 

84 
186 

66 
63 
37 
98 
64 
lS 
S3 

1. S32 

18 
79 
63 

172 
19 
35 

147 
57 

3 
6 

64 
34 

4 
6 

11 
29 

2 
20 
so 
45 

6 
5 

875 

52 

ACCURACY LEVEL 
(t mapped correctly) 

100.0 
95.0 
91.8 
90.5 
91.9 
98.5 

100.0 
91.9 
93.9 
92.2 

100.0 
100.0 

94.8 

81.8 
89.9 
90.6 
95.9 

100.0 
88.6 
98.6 
91.2 
33.3 

100.0 
94.4 
91.2 

100.0 
8l.3 

100.0 
86.2 
o.o 

90.0 
96.0 
91.1_ 

100.0 
100.0 

93.2 

r 
' 
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Table 9. Plant species identified as grizzly. bear foods in other ecosystems, 
excluding Alaska and the northern provinces of Canada. 

SCIENTIFIC N»m 

Trees 

Crataegus douglasii 
Crata-sJUs spp. 
Pinus albicaulis 
Pinus .mcnticoia 
Prunus domestica 
JYrus communis 
Nalus spp. 
Prunus spp. 

Am«lancbier alnifolia 
Arct:ost:a~los uva-ursi 
Berberis repens 
Cb~la Wllbellata 
Comus canadensis 
Coznus nut:allii 
Cornus-•erjcea 
Comus stolonifera 
Lonicera ciliosa 
Lonicera involucrat:a 
Lonicera ut:ahensis 
Oplopanax borridum 
Prunus ....arginata. 
Prunus virginiana 
Ribes bract:eosua 
Ribes lacust:re 
Ribes viscosissimwa 
Rosa acicularis 
Rosa gymnocarpa 
Rosa spp. 
Rubus idaeus 
Rubu• parvitlorus • 
Rubus pedatus 
Rubus spect:abilis 
Rubus spp. 
S.l:ix app. 
Sambucus c•rulea 
Sambucus racamosa 
Shepherdia canaden.sis 
Sor~s scopulina 
Sor~s sitcbansis 
sympl:loricazpos Alba 
Vaccinillllt caespito.um 
Vaccini11111 globltlarw 
Vacciniwa -=-
VacciniUIII Jqyrt:ill
Vacc.illiua ovaii:toliWII 
Vacc:iniua ovatua 
Vace.iniUlll pa.rvifolilllll 
VacciniUBt. scopari
Vacc1nilllll spp. 

53 

black hawthorn 
hawthorn 
whitebark pine 
western white pine 
cultivated plum 
cultivated pear 

, cultivated apple 
cultvated cherry 

western servieeber~ 
bearberry 
creeping Oregongrape 
princ:e~s-pine 
bunchberry dogwood 
Pacific dogwood 
dogwood. 
creek dogwood 
trumpet honeysuckle 
bearberry h<;>neysuckle 
Utah honeysuckle 
devil 's club 
bittercherry 
COIIIIDOn chokecherry 
stink currant 
sW4111> .:urrant 
sti<:kY currant 
prickly rose 
baldhip rose 
rose 
red raspberry 
thimbleberry 
fiveleaved br4mble 
salmonbercy 
raspbercy 
willow 
blue elderberry 
black elderberry 
buffalo-berry . 
cascade mountain-ash 
Sitka JDOUntain-ash 

coaaon ·~ 
dwarf bilberry 
globe buclcleberzy 
thin-leaved blueberry 
dwarf bilberry 
early blueberry 
evergreen bluebercy . 
red bilbeny 
grouseberey 
bilberzy 
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Table 9. Contillued. 

SCIENTIFIC NAHB 

Forbs/Ferns/Fern Allies/Grasses/Grasslikes 

AgroP,Yron ~ioatu. 
AgroP,Yron app. 
Agrostis alba 
Allium schoenoprasum 
Angelica arguta 
Angelica genuflexa 
Astragalus robbinsii 
Boykinia richardsonii 
Bromus sp. 
Calamagrostis canadensis 
Calamagrostis rubescens 
Carex athrostacqya 
Carex concinnoides 
Carex geyeri 
Carex ~crocbaeta 
Carex nigricans 
Ca.rex rostra.ta 
Carex sitchensis 
c .. rex spp. 
Castilleja spp. 
Cicuta douglasii 
Cirsium edule 
Cirsium scariosum 
CirsiWII spp. 
Claytonia lanoeolata 
Claytonia megarhiza 
Clintonia uniflora 
D4Bthonia unispicata 
Deschampsia ce~itosa ,. 
Disporum sp. 
Ellpetrum nigrtllll 
~ilobium angustifolium 
Equisetum arvense 
Equisetum hymale· 
Equisetum spp. 
Eriophorum vaginatWII 
E.tythronium grandiflorum 
Ezythronium .... tanUIII 
Festuca id~is 
Festuca scabrella 
Fragaria vesca 
Fragaria virg1n.iana 
Fritillaria pudlca 
GrUiinae spp. 
Gylllnocarpiuat deyopteris 
H..ey.arwa alpima 
H..ey.arwa occ.icfeatale 
H..ey.arwa spp. 
He<fyaarum sulpburwsceJ2S 
Heracleum lanatu. 
HeraoleWD s,Pbc:locCylium 
Hi•racium gracile 
llieracium spp. 
HordeWI! bracqyantherua 

54 

COHMON Nl\ME. 

bluebunch wheatgrass 
wheatgrass 
redtop 
chives 
Lyall's arquta 
kneeling angelica 
Robbins• milk-vetch 
boykinia 
brome 
bluejoint reedgrass 
pinegrass 
slender-beaked sedge 
northewst sedge 
elk sedge 
large-awn sedge 
b1ack alpine sedge 
beaked sedge 
Sitka sedge 
sedge 
paintbrush 
Douglas~ water-hemlock 
Indian thistle 
elk thistle 
thistle 
western apringbeauty 
a1pine springbeauty 
bead lily 
onespike danthonia 
tufted hairgrass 
fairy-bell 
crowberry 
fireweed 
common horsetail 
common scouring-rush 
horsetail 
cotton-grass 
pale fawn-lily 
alpine fawn-lily 
blue bunchgrass 
buffalo bunchgraas 
woods strawberey 
blueleaf strawberry 
yellow bell 
grasses 
oak-fern 
~rican hedysarum 
-stern hedyaarum 
hedysarum· 
yellow hedysarum 
cow-parsnip 
cow-parsnip 
slender hawkweed 
hawkweed 
meadow barley 
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'!'able 9 • Continued. 

SCIENTIFIC NAME 

Juncus E1l1EoZDds 
Juncu.s parryi 
Juncus spp. 
Ligusticum c~i 
Ligusticum spp. 
Ligusticum verticillatum 
Lomatium cous 
Lamatium dissectum 
Lomatium spp. 
LUpinus nootkatensis 
Luzula hitchcockii 
Luzula spp. 
Lysichitum americanum 
Helica s.pectabilis 
Hertensia sp. 
Hitella brewerii 
Hitdla sp. 
osmorbiza cbilensis 
Osmorbiza depauperata 
Osmorbiza occidentalis 
Osmorbiza spp. 
Oxyria digoyna 
Ozytropis spp. 
Perideridis gairdneri 
Petasites sp. 
Phleum alpinum 
Phleum pratense 
Pos alpin& 
Poa prstensis 
Poa epp. 
Polygonum bistortoides ,. 
Polygonum vi vipazum 
.Polygonwt spp. 
Polypodiaceae spp. 
Pteridium squiliniW!! 
Ranunculus spp. 
Rumex spp. 
Scirpus iaicrocsrpus 
s.n~io triangularis 
Sadlacina racemosa 
smilacina stellsta 
Streptqpus ~lexiEolius 
Streptqpus roseus · 
'l'araxacwa officinale 
'l'araxaCUII app. 
Tisrella ovatum 
'l'iarella app. 
Tiarella trifoliata 
Trifolium pratanse 
'1'ri.fol1Ullt repens 
'1'ri.fol1Ullt epp. 
Trillium ovatum 
Varatrw11 ap. 
Varatrw11 viride 
Vibuznua .clule 
Viola glabella 

55 

thread rush 
Parry's rush 
rush 
Canby' • lovage 
lovage 
verticillate-umbel lovage 
cous biscuit-root 
fern-leaved lomatium 
biscuit-root 
lupine 
smooth woodrush 
woodrush 
skunk cabbage 
showy onion 
lungwort 
Brewer's mitrewort 
mitrewort 
mountain sweet-root 
blunt-fruited sweet-root 
~stern sweet-root 
sweet-root 
mountain sorrel 
crazyweed · 
Gai~er•s yampah 
coltsfoot 
alpine timothy 
cw timothy 
alpine bluegrass 
Kentucky bluegrass 
bleugrass 
American bistort 
European bistort 
doorweed 
common fern family 
braken 
buttercup 
dock 
small-friuted bulrush 
groundsel 
western Solomon-plume 
starey Sol._,..-plume 
clasping-leaved twisted-stalk 
rosy twisted-stalk 
c on dandelion 
dandelion 
cool wort 
coolwort 
cool wort 
red clover_ 
white clover 
clover 
white trillium 
false hellebore 
American false hellebore 
soosewood. vibuznum 
stream violet 
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:' 

Table 9. Continued. 

SCIENTIFIC NAME 

Viola spp. 
Xerophyllum tenax 

C011111ercial bay (various spp.} 
Hedicaga sativa 

56 

violet 
beargrass 

bay 
alfalfa 
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'fable 10. The number of plant species. that are probable grizzly bear foods 
within each vegetation type in the North casc:a.des Grizzly Bear Ecosystem. 

H!lMBE£1. OF SPECIES OF PROBABLE GRIZZLY BEAR FOODS 
ftEES SHRIIBS HERBS TOTAL 

I'IPO 0 
I'IPO-PSKE 1 
l'SHE-mixed conifer-east 2 
I'SME-mixed conifer-west 2 
ABLA2-PIEN-PICO-east 2 
ABLA2-PIEN-PICO-west 2 
I'IEN riparian 1 
TSHE-east 1 
'!'SHE-west 2 
~-east 2 
ABAM-west 1 
TSME-east 2 
'l'SHE-west 2 
I'IAL 2 
LM.Y 1 
Shrub steppe-herbaceous 
Shrub steppe-PUTR 
Shrub steppe-ARTR 1 
Alpine meadow-east 1 
Alpine meadow-west 
SUbalpine lush meadow-east 1 
SUbalpine lush meadow-west 1 
SUbalp meadow{mesic/dry)-east 2 
Subalp meadow{mesic/dry) -west 2 
SUbalpine heather-VADE meadow 2 
SUbalpine mosaic-east 1 
Subalpine mosaic-west 
Montane mosaic-east 
Montane mosaic-west 1 
Montane herbaceous-east ~ 
Montane herbaceous-west 
Montane shrub-east 2 
Montane shrub--st 2 
Lush shrub {ALSI,etc)-east 1 
Lush shrub {ALSI,etc)-west 
Lush low elev. herb-east 
Low elevation herb-west 
Lush low elev. shrub 
Rip deciduous forest-east 
Rip deciduous forest-west 1 
NOn-rip-decid forest-east 
Non-rip decid forest-west 
Subalp-alp VASC-VACA 1 

57 

6 
16 
32 
19 
32 
19 
21 
' 6 
29 
21 
25 
18 
18 

4 
3 
9 
5 
3 
8 
5 

17 
20 
17 

i 
12 
10 

2 
3 
2 
9 
2 

36 
31 
18 
17 

6 
2 

19 
6 

11 
1) 

9 
1 

16 
15 
33 
l4 
56 
43 
33 

8 
24 
26 
40 
33 
43 

8 
12 
25 

9 
15 
19 
16 
46 
44 
47 
27 
31 
13 

9 
2 

23 
6 

48 
34 
22 
24 
22 

1 
24 
11 

9 
16 

9 
19 

22 
32 
67 
35 
90 
64 
55-
15 
55 
49 
66 
53 
63 
14 
16 
34 
14 
19 
28 
21 
64 
65 
66 
36 
45 
24 
11 

5 
3 

32 
8 

86 
67 
41 
41 
28 

3 
43 
17 
21 
29 
18 
27 
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Table .ll... Population estimates and area of winter range for ungu~ates on 
national forest lands within the North Cascades Grizzly Bear Ecosystem {W. Myers, 
pers. CCIIIIlUn. 1991; c. Vandemoer, pers. comnun. 1991). 

SPECIES 

Deer 

Elk 

Mountain Goats 

Bighorn Sheep 

ESTIMATED POPULATION 

,.. 

38,090 

5, 750 

1, 780 

200 

58 

AREA OF WINTER RANGE (ha) 

556,467 

44, 154 

NOT AVAil.ABLE 

NOT 1\V A I l.ABLE 
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Table 12. Population estimates of salmon species in eight major streams within 
thAt North cascades Grizzly Bear Ecosystem (U.S. Department of Agriculture 1990ab, 
w. Somes, pers. o m. 1991) • 

RIVER SYSTEM CHINOOK PINK CHlJH SOCKEYE COHO 

Nooksack 3,460 15,192 18,800 0 650 

Skagit 6,170 132,210 17,100 0 8,100 

NF Stillaguamish 430 18,000, 2,140 0 3,930 

SF Stilla.guamish 500 26,460 2,440 0 4,475 

Skykomish 550 28,440 790 0 8,560 

Wenatchee 6,220 0 0 31,785 0 

Entiat 860 0 0 0 0 

Methow 1,875 0 0 0 0 

TOTALS 20,065 220,302 41,270 31,785 25,715 

59 
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Table 13. Preliainaey lU.t of North cascades bear foods identified from analysis 
of bear seats (N = 120) un<lifferentiated to bear species. 

PLANT OR ANIMAL SPI!ICIES 

NA'!'UR11L FOODS 

Plants 

Amalanchier alnifolia 
Angelica argu!:a 
Arctostaphylos uva-ursi 
Carex spp. 
Equis_et:um arvense 
Equisetum sp. 
Graminae spp. 
Ligusticwn sp. 
OplopanAX horridum 
Osmorhiza spp. 
Pinus sp .. 
Trifolium sp. 

Animals 

Camponotus sp. ants 
Canis l.atrans 
Formica sp .. ants 
Mephitis mephitis 
Odocoileus hemionus columbianus 
Oreamnos americanus 
spermophilus saturatus 
Unknown sp. termite 
Ursus americanus 

ARTIFICIAL FOODS 

Human food from campsite 
Human garbage 

60 

· STRUC'lm!ES IDEN'I'IFIED 

Fruits, leaves~ seeds 
Flowers# fruit, leaves 
Fruits, leaves, seeds 
Flowers. leaves 
Cones~ sheaths. stems 
Sheaths, stems 
Leaves# roots. stems 
Flowers, leavesr stems 
Pruitt seeds 
Leavesr_ stems 
Fruit 
Flowers, leaves, stems 

Entire body 
Hair 
Entire body 
Foot, hair 
Entire body 
Hair, hooves, horns 
Feet, hair, teeth 
Thorax, wings 
114ir 



00762

,, . 

orabl.e u,. Area and portion of the North C..:Sc:Ades Grizzly Bear Ecosystem within 
each Wilderness Ar-. 

Qkalloqan National Forest 

Pasayten Wil.derness 

Lake Chelan-Sawtooth Wilderness 

Nanatchee National Forest 

Lake Chelan-Sawtooth Wilderness 

Glacier Peak Wilderness 

Henry M. Jackson Wilderness 

Alpine Lakes Wilderness 

Ht. Baker-Snoqualmie National Forest 

Mt. Baker Wilderness 

Noisy Diobsud Wilderness 

Glacier Peak Wilderness 

Boulder River Wilderness 

Henry K. Jackson Wilderness 

Alpine Lakes Wilderne§S 

North cascades National Park 

S.P. Mather Wilderness 

TOTALS 

AREA (ha) 

2U,915 

38,116 

' 22,891 

115,255 

10,910 

86,810 

48,013 

5,664 

111,4.48 

19,662 

30,564 

58,865 

251.019 

1,020,912 

61 

8 

1 

1 

4 

1 

3 

2 

l 

4 

l 

1 

2 

li 
39 
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Table 15. Kilometers of roads in each administrative unit withi,n the North 
CAscades Grizzly Bear Ecosystem. 

STATE OTI!ER FED 
ROAD TYPE PRIVATE wow IlNR BLM 

Primary highway 285 1 27 0 

Secondary paved 556 6 48 2 

Improved gravel 296 43 lOS· 0 

Improved dirt 893 148 514 17 

Unimproved 1,221 ill. _ill 1! 

TOTALS 3,257 331 1. 336 33 

Total Paved 841 7 75 2 

Total Unpaved 2.416 324 1.261 31 

Gated Road* 94 11 21 0 

Blocked Road* 61 2 19 0 

BLM = Bureau of Land Management 
DNR = Department of Natural Resources 
MBSNF = Mount Baker- Snoqualmie National Forest 
NCNP ·= North Cascades National Park 
ONF = Okanogan National Forest 
WDW = Washington Department of Wildlife 
WNF = Wenatchee National~Forest 

NCNP 

45 

5 

24 

44 

.ii 
162 

50 

112 

0 

0 

NATIONAL FOREST 
ONF WNF MBsNF 

70 94 71 

159 174 151 

936 347 1,84? 

733 849 65~ 

_lli 1.871 -l1..Q_ 

2, 751 3,335 3,089 

229 268 222 

2,522 3, 067 2,867 

605 217 19 

573 255 225 

• Gated Roads and Blocked Roads are subsets of the Total roads. 
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Table 16. Average ann-1 reported Recreation Visitor Days or Visits ;in the North 
caa<:ades Grizzly Bear Beosyst- by aaminiatrative unit and type of use 
(D. Yenko, pers. camwm. 1991; c. Vandemoer, pers. c:onmwm. 1991; E. 'Ihoawt.s, 
pers. commun. 1991; R. Kuntz, pars.-eoamun. 1991). 

RECREATION VISITOR DAYS or VISITS 
AIMINIS'l'RATIVE UNIT DEVELOPED DISPERSED WILDERNESS 

Okanogan NF 178,200 482,500 109,700 

Wenatchee NF 1,200,000 2,400,000 400,000 

Mt. Baker-Snoq. NF 348,840 1,823,240 390,150 

North Cascades NP NOT AVAILABLE 624.933 25,918 

TOTALS 1,727,0.&0 5,330,673 925,7 68 
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Table 17. Reported average annual Allowable Timber Sale Quantity (ASQ) from 
the Okanogan, Wenatebee, and Mount Baker-Snoqualmie natiooal forests, and lands 
DanAged by the W&abington Depart.ent of. Natural Resources in the North Cascades 
Grizzly Bear Ecosystem. 

AIMINISTRATIVE UNIT 

Okanogan NF 

Wenatchee NF 

Mount Baker-Snoqualmie NF 

Washington Dept of Natural Resources 

ASQ (million board feet) 

40 

75 

91 

Northeast Region l? 

Northwest Region 30 

Southeast Region ~ 

TOTAL 263 
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Table 18. Area and portion of the-North Cascades Grizzly Bear Ecosystem 
within permitted livestock range allotments on national forest lands. 

PORTION (t) 
liiMINISTRATIVE 1\LLO'llll!liT AREA (ha) IN PORTION (t} OF IN FEDERAL 

UNIT TYPE 1ILLO'IMEN'I'S ECOSYSTEM 1\ND STATE 

Okanogan NF CAttle 275,248 ll 12 

Okanogan NF Sheep 70,000 3 3 

Wenatchee NF Cattle 46,376 2 2 

Wenatchee NF Sheep 86,125 _3_ _4_ 

TOTALS 19 21 

,. 
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Table 19. Size comparison of ·the six Grizzly Sear Ecosystems (U.S. Fish and 
Wildlife Service 19901. 

AREA 
ECOSYST!lH ba !ali' mi 2 

North Cascades 2,620,755 26,207 lil, 119 

Northern Continental Divide 2,480,000 24,800 9, 575 

Greater Yellowstone 2,333,000 23, no 9,008 

Bitterroot l, 403,221. 
' 

14, 032 5, 418 

Cabinet/Yaak 510,000 5,100 l, 969 

Selkirk Mountains 507,000 s, ()70 l, 958 
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' :..., 
i 

MONTANA 

OREGON 

IDAHO 

U"YOMJNG 

1 North Cascades 
,.. 

2 Selkirk Mountains 

3 Cabinet - Yaak 

4 Northern Continental Divide 

5 Bitterroot 

6 Greater Yellowstone 

Figure 1. Grizzly BeAr Ecosystems identified in the Grizzly Bear Recovery 
Plan (U.S. Fish and Wildlife Service 1993). 
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North 
Cascades 
National 

Park 

Okanogan 
National Forest 

Wenatchee 
National Forest 

0 Federal 

• State 

KILOMETERS 

0 15 30 

lfj Private (also intermingled ownerships) 

Figure 3. North Cascades Grizzly Bear Ecosystem Evaluation Area. General 
administrative ownerships are shown. 
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GRIZZLY BEAR 
left front blt tract 

Toes closer 
together and 
less arced 

• • 

BLACK BEAR 
left front fool: !raCk 

Toes more 
• separated and 

more arced 

Trades of big grizzlies 
are larger 

Heel pad of front foot often does nor shaw tor either species 

(!) lowest point of outside {largest) toe. 

@ Highest point on front edge of palm pad. 

Connect points I_ and 2; extend this line to inside edge of trade. 

@ If more than 50% of the inside {smallest) toe is above the line, 
the track i~ from a grizzly bear . 

If more than 50% of the inside {smallest) toe is belol.v the line. 
the track is from a black bear 

If the line bisects the inside toe. claw mar1cs. shape of the palm pad. spacing 
betiNeen toes.. and other sign must be used to aid in species differentiation. 

Figure 4, The Pallllbeiano Line Method for differentiating between griz:r:ly 
bear and black bear traeke {drawing was adapted from Herrero (1985), by 
permission of the author}. 
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• Class I 

• ClassZ 

•Oass3 

• • 
• 

.• . . . . . .. . . .. . '-.. 
·.. •:'I.e -. • . ·:- '·" ... • .'\ '5 • . . . . 

. . 

. . . 
••• J' •• ... .. . . . . . 

• 

Figure 5. Geaeral l.ocationa of.all grizzly bear ob8-tions {N .. 238) 
4ocumented duriag tbtl 1986-1991 llorth cascades Grbzly Bear Ec:osystea 
evaluation. 
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Figure 6. General loeatioaa of Class 1 · (ccmfirmed) grizzly bear observations 
(N = 22) documented during the 1986-1991 North Cascades Grizzly Bear 
evaluation. · -
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Figure 7. General loca.ti<XlS of Class 2 (high reliability} grizzly bear 
observations (N = 82) documented during the 1986-1991 North C&scades Grizzly 
Bear Ecosystem evaluation. 
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canada 

U.S.A. 

... 
\ 
\ 

,. 

"'WY".ASJH[l£NGTO:r-l 

.. -• 

IOI.OMDERS 

0 15 lO 

Figure 8. Geaeral locations of grizzly bear trap aites (N = 36) used during 
the 1186-1991 NOrth cascades Grizzly Bear EeoaYst .. .valuation. 
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KILOMETEM 

0 IS 30 

Figure 9. General loeations of grizzly bear self-activated camera sites 
(N = 71) used duriDg tt. 1986-1991 North Cascades Griz'Zly Bear Ecosystem 
evaluation. 
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Historical distribution 

Present distribution 

Figure 10. Corrected historical and current grizzly bear ranges, as depicted 
~ incidental grizzly bear observations aocumented during the 1986-1991 North 
Cascades Grizzly Bear Ecosystem evaluation. 
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Pll'O 
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PSMEMIX 
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ABAM 

TSME 
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Figure 11. The relative abundance of Level 2 vegetation types within the 
North Cascades Grizzly Bear Ecosystem. 
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DECIDUOUS 

HECTARES 
{Thousands} 

Figure 12. The relative abundance of Level 2 forested vegetation types 
the North Cascades Grizzly Bear Ecosystem. 
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AlP MEADOW 

SBAI.PLUSH 

SBAI.P MESIC 
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(Thousands) 

Figure 13. The relative abundance of Level 2 non-forested vegetation types 
within the North Cascades Grizzly Bear Ecosystem. 
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"\VAS lH£ J: N GTO N 

~EmiS 

0 15 30 

Figure 14. Map showing the distribution of snow-free areas (dark shading) 
modeled for the North Cascades Grizzly Bear Ecosyst""' (1 April 1975 data). 
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_..A.SlBI:liNGTON 

• • Elk (and Deerl 

[] Mountain Goat 

• Bighorn Sheep 

KJLOME1'ERS 

0 15 30 

Figure 15. Map .JJoving the ungulate winter ranges on . the -•t slope of the 
~ Cascades Grizzly Bear Ecosystem. 

81 



00782

KILOMETERS 

0 15 30 

"WAS ]8[.li:N"GT<> N" 

Figure 16. Map showing the anadromous fish reaches within the North Cascades 
Grizzly Bear Ecoaystea. 
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Figure 17. Distribution of major be&r food groups identified in the North 
CAscades Grizzly Bear ECosystem from the analysis of bear scats tN = 120) 
undifferentiated to bear species. 
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""AS JH: 1: :NT G T 0 N 

KILOMEl"ERS 

0 15 30 

!Jfi;! North Cascades National Park 

• National Forest Wilderness 

Figure 18. Distribution of wilderness areas and national park lands within 
the North Cascades Grizzly Bear Ecosystem. 
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KllOMElERS 

0 IS 30 

,,~ Figure 19. Distribution of roads within .the North Cascades Grizzly Bear 
Ecosystem. 
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mTown 
• Campground 

• Airstrip ___ ,_:a Ski Alea 

Figure 20. Distribution .of campgrounds, ski areaa, '!ir strips, and populatioa 
centers within·and adjacent to. the.North Cascades Grizzly Bear Ec~stem. 
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Figure 21. Distribution of trails within the North Cascades Grizzly Bear 
Ecosyst-. 
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Figure 22. Livestock allotments on national forest lands within the North 
CAscades Grizzly Bear Ecosystem. 
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Appendix A. Selected vegetation atudiea previously conducted in the North 
caacadea Ecoeyet-. 

Agee, J.K., and J. Kertia. 1986. Vegetation cover types of the North 
cascades. National Park Service COoperative Park Studies Unit, college of 
Forest Resourcea, Oniv. of Waehington, seattle. 64 pp. + map. 

Agee, J.K., and S.G. Pickford. 1985. Vegetation and fuel mappinq of North 
cascades National Park Service Complex. Final Report. NPS contract 
C~-9000-3-E029. National Park Service Copperative Park Studiea Unit, Univ. 
of Washington, Seattle. 111 pp. + app. a~d map. 

Briggs, D.G., D.S. DeBall, and W.A. Atkinson. 1978. Utilization and 
management of alder. Proc. of Symp. at ocean Shores, Washington. April 
25-27, 1977. USDA Forest Service Tech. Rep. PNW-70. Pacific Northwest 
For. and Range Exp. Sta., Portland. 379 pp. 

eomulada, A.B. 1981. A botanical reconnaissance of the Chilliwack River in 
North cascades National Park, Washington. M.S. Thesis. Western Washington 
Univ., Bellingham. 53 pp. 

Cushman, M.J. 1976. Vegetation composition as a predictor of major avalanche 
cycles, North Cascades, Washington. M.S. Thesis. Univ. of Washington, 
Seattle. 

Douglas, G.W. 1970. A vegetation study in the subalpine zone of the western 
North Cascades, Washington. M.S. Thesis. Univ. of Washington, Seattle. 
293 pp. 

,. 
1969. A preliminary biological survey of the North Cascades National 

Park and the Ross Lake and Lake Chelan national recreation areas. National 
Park Service, Seattle. 195 pp. 

_____ , and T.M. Ballard. 1971. The effect of fire on alpine plant communities 
in the North Cascades. Ecology 52: 1058-1064. 

_____ , and L.C. Bliss. 1977. Alpine and high subalpine plant communities of 
the North cascades Range, Washington, and British Columbia. Ecol. Monogr. 
47: 113-150. 

Frankl. in, J. F., and c. '1'. Dyrneaa. 1973. Natural vegetation of Oregon and 
Waahington. USDA Forest S.rvice Gen. Tech. Rep. PIIW-8. Pacific .lforthweat 
Jla9ion, Portland. 417 pp. 

Franklin, J.F., and J.H. Trappe. 1963. Plant coamunities of the northern 
cascade range: a reconnaissance. Northwest SCi. 37: 163-164. 

aa-tt, J. 1983. Recreational borae grazing impacts on subalpine viiiJ8l;ation 
and aoila in the Lake Juanita area. Kiac. Rea. Paper !ICT-20. North 
Cascades Rational Park S.rvice Coarplex, Sedro 11oolley, Washinqton. 16 pp. 
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Henderson, J.A., and D. Peter. 1985. Preliminary plant associations and 
habitat types of the Mt. Baker Ranger District, Mt. Baker-Snoqualmie· 
NatLonal Forest. USDA Forest Service, Pacific Northwest Region, Olympia, 
Washington. 74 pp. + app. 

___ , and 1984. Preiiminary plant asaociations and habitat types of 
the Darrington Ranger District, Mt. Bake·r-snoqualmie National Forest. USDA 
Forest Service, Pacific Northwest Region, Olympia, Washington. 69 pp. + 
app. 

Hitchcock, C.L., and A. Cronquist. 1973. Flora of the Pacific Northwest. 
University of Washington Press, Seattle. 730 pp. 

Kenady, R., and M. Kenady. 1969. Plants intthe North Cascades National Park. 
Univ. of Washington Arboretum Bull. 32' 76-80. 

Larrison, E~J., G~W. Patrick, W~H. Baker, and J4A. Yaich~ 1974. Washington 
wildflowers. The Seattle Audubon Society, Seattle. 376 pp. 

Larson, J.W. 1972. Ecological role of lodgepole pine in the upper Skagit 
River valley, Washington4 H4Sa Thesis. Univ. of Wash~ngton, Seattle. 77 
pp. 

Lyons, C~P~ 1967. Trees, shrubs and flowers to know in Washington. J~M. Dent 
and Sons, Ltd~, Toronto, Ontario. Canada. 211 pp. 

Miller, J.M., and M.M. Miller. 1974. 
Cascades National Park Complex. 
71-83. 

Succession after wildfire in the North 
Proc. Tall Timbers Fire Ecol. Conf. 15: 

_____ , and 1972. A preliminary ecological survey of Big Beaver Valley, 
North Cascades Nati9Pal Park Complex. North Cascades National Park Service 
Complex, Sedro Woolley, Washington. 83 pp. 

Maas, R., and D. Naas. 1978. A checklist of the vascular plants of the North 
Cascades National Park Service COmplex. North Cascades National Park 
Service Complex, Sedro Woolley, Washington. 64 pp. 

Oliver, C.D., A.B. Adams, J. Dragavon, R.J. Zasoski, and K. Bardo. 1977. 
Nooksack Cirque natural history; preliminary report. contract No. 
CX-9000-6-0148. Univ. of Washington, SEattle. 75 pp. 

Schubert, J. 1977. Fisher Pass: a report on the Fisher Creek approach and 
conditions of recreational t.pact. North cascades National Park service 
complex, Sedro Woolley, Washington. 10 pp. 

Scott, E.R.M., H. Barber, and J. Long. 1971. Plant 
Ross Lake Basin. Appendix D in R.D. Tabar, ed. 
Basin. Univ. of Washington, Seattle. 35 pp. 

community study of the 
Biotic Survey of Ross Lake 

Smith, v., and M.G. Anderson. 1921. 
Skagit and Stillaguamish rivers. 

A preliminary biological survey of the 
Publisher unknown. 76 pp. 
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Taber, a.o., and x. Raedeke. 1976. B1ot1c survey of aoss Lake B&a1n. llaport 
for JUlty 1, 1975 - June 30, 1976. COllege of Porellt !lasoorcea, Univ. of 
washington, Seattle. 46 pp. 

Taylor, R.J., and G.w. Douqlas. 1975. Houata1n vllcU'lowen of the Pacific 
Northwest. Benford and Mort, Portlancl, oregon. 176 pp. 

Taylor, R.L., and B. HAcB~de. 1977; Vaacul.ar plants of Brltiah COlWibia7 a 
descriptive re.aurce inventory. The Botanical Carden Tech. Bull. lfo. 4. 
Univ. of British COlumbia, Vancouver. 754 pp. 

Thornburgh, D.A. 1976. 
Pass, North cascades 
California. 128 pp. 

Permanent v<19etational 111011itoring ayste. for Whatcon 
National Park. HU!IIb9ldt State Univ., Arcata, 

1970. Survey of recreational impact and man&geD&nt recommendations for 
the subalpine veqetation communities at Cascade Pass, Korth Cascades 
National Park. Humboldt State COll89e, Arcata, California. 42 pp. 

Trappe, J.M., J.F. Franklin, R.P. Tarrant, and G.K. Hanaen. 1968. Biology of 
alder. Proc. of symp. held at North-t Scientific Assoc., 40th annual 
mtg. April 14-15, 1967, Pllllman, Washington. USDA Forest Service, Pacific 
Northwest Region, Portland. 292 pp. 

Tunison, T. 1979. Plant succession followift9 wildfire on Bear Mountain, North 
Cascades National Park complex - baseline report. North Cascades National 
Park Service complex, Sedro Woolley, Waabinqt1n. 30 pp. 

Whitney, S.R. 1983. A field guide to the Cascades and Olympics. The 
Mountaineers, Seattle. 288 pp. 

,.. 
Williams, C.K., and T.R. Lillybridge. 1983. Forested plant associations of 

the Okanogan National Forest. USDA Forest service, Pacific Northwest 
Region, Portland. 116 pp. 
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Appendix B. Grizzly bear observation form. 

~ ..... ::. 

~~ ~1::.·· '~! =-·~··; SH 3.tC• 

.«:::1"':1'~ --------------

=---
s ___ _ 

Sign 

:u.s~~~~• ----- ···-' -------------------
!ls:oc: __ _ 

H.tbi'!.tt tEq1afn. 1n ~Satan on b.ack = f =-;Hs.u·;oo, 
Closec-ctnaoy forws: 
ap.n-aftOb fo-rest 
Grass/forO ( .. t) 

• Grustf..- I dry I 
Shrvbf1e1G (Spect•sl 

..... ~.~ ~::. 
-i.:vs/ScN~ 
i!:'SM/Mit"Sb 
l;t"1t;ulural L&M 

~~~ ----------

Seen yiu:ly Mlf*l before! ~ ......,rtl~ 4'": :L=o ~ -r.Y. )boo•• 
l(nows ::H"rsfcal Cftl.-rtcterbt1c-s? "'~ ~ 'Lac:a:'!'c"" 

•.hen~ 
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Appendix C. "Know Your Bears • poster. 

KNOW YOUR BBARS 
Grizzlies are PROTECTED by State 
and Federal~:=--.....:.__ __ 
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Appendix D. ~warning• sign. 
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· Appendix E. •nanger• sign. 

DANGER 
TRAPS SET IN 

THIS AREA FOR 
BEARS 

- DO NOT ENTER-

@ o m 
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Appendix F. capture form. 

GRIZZLY IlEAl! CA1'11lltE FOIIPI Bear !'aile 
WASIIIHGTOII DEPT OF WILDLIFE Se>:: f ::1 Age ________ _ 
aa•e: D..- !1o Y.-______ Cre"'.-c:--:-----
Cap•ure Sit.e ----··------- Me•hod ________ Bait ____ _ 
Arrive Tiae Depart Time Capture Duration 

Est Body lieight_.lbs Nuisance~ :..- ~ Recapt.ure~r·S 
~ESTHESIA Initial ____ Full I111111ob tial' ___ _ 
n.me Drus A.d.li[L !:'2.~_WII<t__ ~once!!_t rat ~~~e ~e!_!~er~: 

_ -·------ __ I~ IV cc __ _.agfcc __ 11g _____ . _ 

- ----- I:-1 It: cc ··- ·--•g/cc -··- ___ 11g -· _ .. 
cc ___ msfcc __ mg _____ ---·· -·----- I~ n· 

_____ cc ____ •s/cc ___ •!l ____ ---· ------ Ill IV 
IM IV CC --- _111!/CC __ mg -:-----

Recovery: Initial Full R time ___ Do~r.-n Ti•e ___ _ 
vn.u. SIGNS Stick in ~uth~ Y N Stick Removed? Y 

Part Snared _________ _ 
IDEKTI~!CATIOII Collar: Frequency _______ 11Hz Color ___ _ 
Magnet Re&aved? Y Pulse:. Reg _ _/min Act_ /min Mort __ /min 
Spacer! Y t1 Transmitter: Coapany Serial f _____ _ 
LT Ear Tag I __ Color: I ____ rag ____ Lip Tattoo t __ _ 
RT Ear Tag I __ Color: I ______ rag ___ Tattoo Color ____ _ 
PHYSICAL EXAlfii!IATIOH I ca I 
Zygoaa flreadth...z.. __ 
~eck Circuaference _____ _ 
Collar Dia.eter 
Pelage Color _______ _ 

Chest circtlllference ______ _ 

Genitals_---·-------
Teats: Color Nursed? Y N 
Total Body Length 
Skull Length (:Cose---oc-c7ip-}:----

Facies--~---------Skull CirCWIO Cant to ears) __ _ 

=-~~--=--=----~~--~- Tail Length ____ Fat Index 1 2 3 
Body Weight: __ lhs __ kg Other Bears? Y N 
Front Pa.d RT: L_ W_ t3 Claw_ LT: L_ ll_ 13 Claw_ 
Bear Pad liT! L_ W 13 Claw_ LT: L __ !.' t3 Claw_ 
Blood S-ples: Red Hep __ Red llon-Hep __ Violet Bep_._ 
Parasites?: s-ple? Y II Urine Sa.ple? Y ~ 

Scat Saaple?~ Photqs? Y ~ Foot cast? Y N VideoZ Y ~ 
Preaolar? Y N KT LI Up Low Nose Print? Y N tOll back) 
Tattoo Test: ttema.rks? Y 11 (oa baclo 
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Ecology plot form. 

SIIOOBS 
S'PECtES FA.."':E ALfH.t..1 COVER 

--

H£.1UJAC£0:.JS 
SPECIES t-:A:-:.E 

==- ---- --·--··----~- --: ·::.::..:..: .. --=== .---.-.-.:::.-·:-.:.-~:~:_:= .: .. .-~=-=--
-·- --··- ___ c- - -- -· ·---- -·· 

----- ··---- ------· ·-·----- ---- ···-·---. 

-- -- -··· ··. -· .- ... 1 
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Appendix H. Plant species identification codes, scientific names, and comaon 
~- for all species i4entified during the North cascades Grizzly Bear 
Ecosystem evlauatlon. 

SPECIES 
IDENTIFICATION 
CODE SCIENTIFIC HAKE COMMON NAME 

TREES 

ABliM Abies amabilis Pacific Silver fir 
ABLA Abronia latifolia Yellow Sand Verbena 
ABLA2 Abiea laaiocarpa Subalpine fir 
ABGR Abies grandis Grand fir 
ABIES Abies spp. True fir 
ACMA Acer macrophyllum Bi.gleaf maple 
ALIN Alnus incana Mountain alder 
ALRH Alnus rhombifolia White alder 
ALR!l Alnus rubra Red alder 
BEOC Betula occidentalis Western birch 
BEPA Betula papyrifera Paper birch 
BEPI2 Betula x piperi Hybrid paper birch 
CHNO Cbamaecyparis nootkatensis Alaska yellow-cedar 
CONI} Cornua nuttallii Pacific <logwood 
LALY Larix lyalli Alpine Larch 
LAOC Larix occidentalis Western Larch 
PIAL Pinus albicaulis Whitebark Pine 
PICO Pinus>'contorta Lodgepole Pine 
PIEN Picea enqelaannii Engelmann Spruce 
PIMO Pinus monticola Western White Pine 
PIPO Pinua ponderoaa Ponderosa Pine 
POTR Populus tremuloides Quaking Aspen 
POTR2 Populus trichocarpa Black Cottonwood 
PSME Psuedotsuqa aenziesli Douglas Fir 
lUIP!J Rhamnus purshiana cascara 
SAIIM2 Salix amygdaloides Peach-Leaf Willow 
SALA2 Salix lasiandra Whiplash Willow 
SASC Salix scouleriana Scoular Willow 
THPL Thuja plicata W.sterll Red-cedar 
TSHE Tauga heterophylla Western B..Uock 
TSME Tsuga mertensiana _,ntain hemlock 
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continued. 

SPECIES 
. lDEIITIFICATION 

WQE SCJ!BftJFIC I!MB 
SBJWBS 

ACCI Acer circinatum 
AOGL Acer 9labrwa 
ALNUS Alnus spp. 
ALSI Alnus sinuata 
AMAL AmelaDChier alnifolia 
ARCA Art..J.sia c:ana 
AJU)R Arteaisia dracunc:ulus 
ARLU Arteaisia ludoviciana 
ARNE Arctostaphylos nevadensis 
ARRI Artaaiaia riqida 
ARTEK Art..S.sia app. 
ARTR Arte.isia tridentate 
ARTR2 Arteaisia tripartite 
ARUV Arctostaphylos uva-ursi 
AS CAl Aaa~ c:audatum 
BBAQ Berberis aquifolium 
BEGL Betula glandulosa 
BENE .Berberis nervosa 

~-; CAM!: ca··~ mertenaiana 
CASTS casslape atelleriana 

. CATE2 . cas.tope tetragons 
CESA ce.-Jiua sanquineus 
CEVE ceanothus velutinus 
CHME Cht.apbila menziesii 
CHNA Chrywcthamnus nauseosus 
CIIRYS cnry.anthealum app. 
CHUM · cb'-.phila umbellate 
CHVI Chrysothamnua viscidiflorus 
CLCO Cl-is columbiana 
CI.LI Cl-is llgusticifolia 
CLPY Cl~us JTrOlaeflorus 
OOCA eon.. canadensis 
COC02 COry1us cornuts 
CONU coraas nuttallii 
COST ooraas stolonifera 
CRDO Crat:.egus douglasii 
crsc eyt:J..ts scoparius 
GABl1 Caul.t:haria m.i~sa 
GI\MU Galla. .ultiflorum 
GAOV Caultberia ovatifolia 
GASH Gaultheria sballon 
GAULT Gaultheria spp. 
HABL Baplaf>appus bloc.eri 
HAST2 Haplaf>appus steoophyllus 
BODI Holo41scus discolor 
JUC04 JunJpsrus ~is 
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Vine Maple 
Bi.qleaf Kaple 
Alder 
Sitka Alder 
Western Serviceberry 
Silver Sagebrush 
Tarragon 
Western Kugwort 
Pin..at Manzanita 
Stiff Sagebrush 
Sagsbrush 
Big Sagebrush 
Threetip Sagebrush 
Bearberry 
Wild Ginger 
Oregon Grape 
Birch 
cascade oregon Grape 
Merten's Mountain heather 
Alaska Moss-Heather 
Four-Angled Mountain Beat 
Redstem ceanothus 
Snowbrush Ceanotbus 
Little Prince's Pine 
Grey Rabbitbrush 
Rabbitbrush 
Prince's Pine 
Green Rabbitbrush 
columbia Clematis 
Western Clematis 
Copper Bush 
Bunebberry 
california Hazelnut 
PacJ.fie Dog-.xt 
a-d-osier Dogwood 
Black Hawthorn. 
scot•• ar-
Alpi~ Wintagteen 
~Bedstraw 

Slender Winte~reen 
Salal 
Winterg~ll 

aabbitbrusb eolden-..1 
llarrowleaf Goldenweed 
OCeanepray 
C: O'l JU.Iliper 
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Appendix H. Continued. 

SPECIES 
IDENTIFICATIOlf 
CODE 

SHRUBS CONTINUED 

JUSC 
KAMI 
LEGL 
LIB02 
LOCI 
LOIN 
LONIC 
LOUT2 
MEFE 
HOOD 
OECE 
OPHO 
PAHY 
PEOA 
PEFR3 
PEPR 
PERY 
PHDI 
PHEH 
PHGL 
PHLE2 
PHLI 
POFR 
POMU 
PBEM 
PRUNU 
PRVI 
PUTR 
PYAS 
PYCH 
P'fMA 
P'fPI 
PYROL 
PYSE 
!!HAL 
!IHAL2 
lUIGL 
IUIPU 
lUIRA 
RISES 
RIBR. 
RICB 
RIHO 
RIHU 
JUIN 

SCIENTIFIC NAME 

Juniperus scopulorum 
Kalmia microphylla 
Ledum glandulosua 
Linnaea borealis 
Lonicera ciliosa 
Lonicera involucrata 
Lonicera spp. 
Lonicera utahensis 
Menriesia ferruginea 
Honardella odoratiasima 
Oemleria cerasiformis 
Oplopanax horridum 
Pachistima myrsinites 
Penstemon davidsonii 
Penstemon fruticosis 
Penatemon procerus 
Penatemon rydberqii 
Phlox diffuaa 
Phyllodoce empetriformis 
Phyllodoce glanduliflora 
Philadelphus lewisii 
Pbace)ia linearis 
Potentilla fruticosa 
Polystichum munitum 
Prunus eaarginata 
Prunua app. 
Prunus virginian& 
Porshia tridentata 
pyrola asarifolia 
pyrola cblorantha 
Pyrus malus 
Pyrola picta 
pyrols spp. 
pyrola ..cuncSa 
Rhododendron albiflorw~ 
Rhamnus alnifolia 
Rhus glahra 
llhamnu_s purshiana 
Rhus radicans 
Ribas spp. 
lUbes bracteoswa 
Ribas cereum 
Ribas howelli.i 
Ribes lwdsonian
Ribes iner8e 
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Rocky Hountain Juniper 
Alpine Laurel 
Labrador Tea 
Western Twinflower 
Trumpet Honeysuckle 
Bearberry Honeysuckle 
Honeysuckle 
Utah Honeysuckle 
Rusty Menriesia 
Mountain Monardella 
Indian Plum 
Oevil's Club 
Oregon Boxwood 
Davidson's Penstemon 
Shrubby Penstemon 
Tiny Bloom Penstemon 
Rhydberg's Penstemon 
Spreading Phlox 
Rad Hountain-Heatber 
Yellow Mountain-Heather 
Hock orange 
Threadleaf Phacelia 
Shrubby Cinquefoil 
Common SWordfern 
Bittercherry 
Cherry 
Chokecherry 
Bitterbrush 
Alpine pyrola 
Greenish Wintergreen 
Apple 
White-Vein Pyrola 
pyrola 
Sldabella Pyrola 
cascades Azalea 
Alder Buckthorn 
Salooth Sumac 
Cascara 
Poison Ivy 
CUrrant 
Stink CUrrant 
Wax CUrrant 
Hapleleaf Currant 
stinJdng currant 
Wbitestea Gooseberry 
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Appendix H. Continued. 

SPBCJ:ES 
XDEHTIFICATION 
OOOE SCIE!I'l'IFIC KAME COHMOH RAME 

SHRUBS CON'l'IlWED 

lt:It.A l!.ibes lacustre Gooseberry 
RISA Ribes sanguineum Red CUrrant 
RIVI Ribes viaeosissimum Sticky CUrrant 
RIWA Ribes watsonianum Watson Gooseberry 
ROGY Rosa gymnoearpa Baldhip Rose 
RONU Rosa nutkana Hootka Rose 
ROSA Rosa spp. Rose 
liOWO Rosa woodsii WOOd"#s Rose 
RUBUS Rubus spp. Bramble 
RUID Rubus idaeus Red Raspberry 
JWLA Rubus laaiocoecus Dwarf Bramble 
RULE Rubus leucodermi s Black Raspberry 
RUPA Rubus parviflorus Thlmbleberry 
RUPE Rubus pedatus Strawberry Bramble 
RUSP Rubus spectabilis Salmonberry 
RIJUR Rubus urainus Pacific Blackberry 
SI\BA Salix barclay! Barclay's Willow 
SACA6 Salix caacadenais cascade Willow 
SACE Sambucus cerulea Blue Elderberry 
SAC02 Salix COIIIIDUtata 'Undergreen Willow 
SAD02 Salvia dorrii Grey-Ball Sage 
SAEX Salix JU<igua Riverbank Willow 
SALIX Salix spp. WilloW 
SI\MBU Sambucus spp. Elderberry 
SAM02 Salix monticola Mountain Willow 
SAHY ·salix myrtillifolia Blueberry Willow 
Sl\NI salix niva1ia Snow Willow 
SAPH salix phyliclfolia Tea-Leaved Willow 
SARA SAmbucus racemosa Black Elderberry 
SASC Salix acOO>leriana SCOuler•a Willow 
SASI2 Salix sltcbensia Sitka Willow 
SHCA Sbapherdia canadensis Suffaloberry 
somw SO&'bua spp. Mountain Ash 
SOSC2 5orbua acopalins Hountain Ash 
SCSI Sorbus aitcbenais Sitka Mountain-Ash 
SPBE Spiraea betulifolia Birch-~ Spirea 
SPDB Spiraea deasiflora Subalpine Spirea 
SPDO Spiraea doaglasii Douglas • Spirea 
SPIRA Spiraea app. Spirea 
SPPY Spiraea pyraaidata Pyr-id Spirea 
SDL Symphoricarpos albua Snowberry 
SYOR Sylllphodcarpos oreophilua Hountain Snowberry 
DBR raxua brevifolia Western r-
VAAL Yaccinl- alaakaense Al.aska Bl..-rry 
vi.cA Yaccini- caespitos- Dwarf Huck1abarry 
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Appendix H. continued. 

SPECIES 
IDENTIFICATION 
CODE 

SHRUBS CONTINUED 

VACCI 
w.DE 
Vl\ME 

VAMY 
VAOV 
VAPA 
VASC 
VIED 

SCIENTIFIC NAME 

VacciniUlll epp. 
Vaccinium deliciosum 
Vaccinium membranaceum 
Vaccinium myrtillus 
Vaccinium ovalifolium 
Vaccinium parvifolium 
Vaccinium scoparium 
Viburnum edule 
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Huckleberry 
cascade Blueberry 
Biq Huckleberry 
Dwarf Bilberry 
Early Blueberry 
Red BLlberry 
Crou-berry 
Blghbuah Cranberry 
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Appendix H. COntinued. 

SPECIES 
IDENTIFICATIOII 
CODE 

HERBS CONTINUED 

CAFI 
CAFL 
CAGE 
CAlL 
CALl\M 

CALE2 
CAME2 
CANI2 
CAOB 

CAPA 

CAREX 
Cl\l\0 
Cl\l\02 
Cl\l\U 

CASCJ 
CASCS 
CASIJ 
CASP 
CAST I 
CEDI 
CHTE 
CiliL 
CLOII 

COCA 

coco 
DAIN 
DEAT 
DIHO 
DROC 
ELGL 
ELPA2 
EPJ\lf 
El'GL2 

EQA1t 
zoar 
BQrB 
ERCI 
ElUlO 
EIICR 
EIUCE 
EIUOC 
EIUOP 
ERLI 
ERPE 
Blml 

SCIENTIFIC flAME 

Carex filifolia 
Carex flava 
carex qeyeri 
carex illota 
Calamaqrostis spp. 
caltha leptosepala 
Carex mertensii 
Carex niqricans 
Carex Obnupta 
Carex pachystachya 
Carex spp. 
carex rossii 
Carex rostrata. 
Calamagrostis rubescens 
Carex scirpoidea 
carex scopulorwm 
Carex sitchensia 
Carex spectabilis 
castilleja spp. 
Centaurea d!ffusa 
Chorispora tenella 
Circaea alpina 
Clintonia uniflora 
cornua canadensis 
COtula coronopifolia 
Danthonia inte~ia 
Deschampsia atropurpurea 
Disporum hooker! 
Dryas octopetala 
Elymos qlaucus 
Eleocharis pausiflora 
EpUobiwa anguatifolium 
Epllobium glandulosum 
Equiaet11111 arvense 
EquisetWil hyemale 
EquiaetWil tellllateia 
ErodiWII eicutarium 
Erioqonua douglasii 
Erytbroni.,. grandiflorum. 
Erigeron spp. 
Erigomm spp. 
Eriophorum. spp. 
Eriqeron 1u.-r1s 
Eriqer<>n. peregrinus 
Eri.ogonum thlfiiiOides 

lo.t 

Thread-Leaved Sedge 
Yellow Sedge 
Elk Sedge 
Sheep Sedge 
Reedgrass 
Elks lip 
Merten's Sedge 
Black Alpine Sedge 
Slouqh Sedge 
Thick Headed Sedge 
Sedge 
Ross Sedge 
Beaked Sedge 
Pinegrass 
Sedge 
Holm's Sedge 
Sitka Sedge 
Showy Sedge 
Indian Paintbrush 
Diffuse knapweed 
Blue Mustard 
Enchanter's Nightshade 
Queen's cup 
Bunchberry 
Brass Buttons 
Timber O&t<Jrass 
Mountain Hairgrass 
Hooker Fairy ·Bell 
llhite Dryad 
Blue wildrye 
Few-Flowered Spikerush 
Fireweed 

. COIIDGn Willow Weed 
i<)ft Horsetail 

COIIIIIQoonn Scouring Rush 
Giant Horsetail 
Ufilaria 
Douqlaa • Buckwheat 
Pale Pawnlily 
Daisy 
Buckwheat 
Cotton-qrass 

_Desert Yellow Daisy 
SUbalpine Daisy 
Thyme-Leaved Buckwheat 
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continued 

IDENTIFICATION 
COO£ 

>:"..:; FERN 
H. FESC 
-:-if• 
~." FESTU 

FRAGA 

FRVI 
GAAP 

GAllO 
GADI 
GECA 
GRASS 
GYDR 
HADI2 
REDO 
BELA 
HIHO 
HYFE 
HYFO 
JUNCU 

JUPA 
LAKU 
lANE 
LICA2 
LIGR 
LIGUS 
LOAM 
LOBR 
LODI2 
LOMAT 

LUHI 
LOLA 
LUL!:2 
LUNA 
LVRA2 
LUPE 
LUPIN 
LOPO 

IAJSE 

IAJEtJL 

LYAM 
LYOOP 
LYSI 

SCIENTIFIC 1U1ME 

Erigonum umbellatum 
Festuca bromoides 
Festuca id&h~sis 
Polypodiaceae 
Festuca scahrella 
Festuca spp. 
Festuca viridula 
Frageria spp. 
Fragaria virginian& 
Galium aparine 
Galiwn boreale 
Gayophytum dlffuswn 
Gentiana calycosa 
Gr-inae 
Gymnocarpium dryopteris 
Habenaria dilatata 
Helianthella douglasii 
Heracleum lanatum · 
Hippuris .antana 
Hydrophyllwa fendleri 
Hypericum formosum 
Juncus ,spp. 
Juncus parryi 
Lactuca muralis 
Lathyrua nevadensis 
-Ligusticum canby! 
Ligusticum qrayi 
Ligustlcum spp. 
Loal.atiwn .,...igu
Looaatiwn brandegei 
Lcaatiwn dissectvm 
Lcaatiwn -w• 
Lusula hitchcockii 
Luplnus latlfolivs 
Luplnus lepldus 
Lupinua naau 
Luina nardo..t& 
Luetke& pect:lD&ta 
Lupinus spp. 
Lupinus polypbyllus 
Lupinus.-rlceaa 
Lusula spp. 
Ly.ichitum -rican ... 
Lycopodium spp. 
Lycopodba sitchease 
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Sulfur flower 
Barren Fescue 
Idaho Fescue 
Unidentified Fern 
Rough Fescue 
Fescue 
Green Fescue 
Strawberry 
Broadpetal Strawberry 
Cleavers 
Northam Bedstraw 
Spreading Groundsmoke 
Explorers Gentian 
Unidentified Grass 
Oak hrn 
White Bog Orchid 
Rocky Mnt. Helianthella 
COw Parsnip 
Mountain Kare's-Tail 
Fsndler•s Katerleaf 
Ksstern St. John' a-Wort 
Rush 
Parry's Rush 
Wall Lettuce 
Sierran Pea 
CAnby's Lovage 
Gray • s Lovage 
Lovage 
Swale Desert-Parsley 
Brandeg-•s Loalatiwa 
Fernleaf Laaatium 
Biscuit Root 
Smooth Woodrush 
Broadlaaf Lupine 
Prarie Lupine 
SllYBr Crown Lupina 
Luin& 
Partridge foot 
Lupine 
Blgleaf Lupine 
Slllq Lupl
Koodrush 
Skunk Cabbage 
Cluhalosa 
Alas1c& ClW.Oas 
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Appendix H. continued. 

SPECIES 
IDEIITIFICATION 
CODE 

HERBS CONTINUED 

HAl) I 
HA!)I2 
MAMI 
MEAR3 
HEPA 
HERTE 
MESA 
MIPE 
MITEL 
KOSI 
NEBR 
OSMOR 
osoc 
OXDI 
PEBR 
PEFRP 
PEGR 
PEORS 
PERA 
PBAL 
PLPA 
POA 
POBI 
POBR 
POBU 
POCO 
PODI 

POFL2 
POPR 
POSE 
POTEN 
PTAQ 
RUCR 
SASI 
SCCE2 
SECE 
SEC!:2 
SEST2 
SETR 
SIAL 
SILO 
SIIST 

.BOCA 
sT002 
STIPA 

SCIENTIFIC NAME 

Madia dissitiflora 
Maianthemum dilatatum 
Madia minima 
Mentha arvensis 
Mertenaia paniculata 
Mertenaia spp. 
Medicago sativa 
Mitella pentandra 
Mitella app. 
Montia siblri.ca 
Nemophila breviflora 
Os1110rhi:a spp. 
Osmorhiza occidentalis 
Oxyria diqyna 
Pedicularis bracteosa 
Petasltea friqidus palmatua 
Pedicularis qroenlandica 
Pedicularia ornithorhyncha 
Pedicularis racemosa 
Phleu:m alpinum 
Plantago pataqonica 
Poa ~. 
Polygonum bistortoides 
Potentilla brevifolia 
Poa bulbosa 
Po& CC!IIIpressa 
Potentilla diversifolia 
Potentilla flabellifolia 
Poa pratensis 
Poa Heunda 
Potentilla app. 
Pteridium aquilinum 
R.-x crispus 
Sa~i.orba sitchensis 
Scirpus cespito.us 
secale cereals 
senecio cymbalarioides 
Senecio streptanthifolius 
senecio triangularis 
Si.,mbriwa altissimum 
-Si~riwa loeselii 
Smilaoins stellate 
Solidago canadensis 
Stipa ccaata 
Stipa spp. 
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COMMON NAME 

Slender Tarweed 
Bead ruby 
Small-Head Tarweed 
Field Mint 
Tall Bluebells 
Lungwort 
Alfalfa 
Alpine Mitrewort 
Mitrewort 
Western Springbeauty 
Great Basin Nemophila 
Sweetroot 
Western Sweetroot 
Mountain sorrel 
Bracted Lousewort 
Sweet Coltsfoot 
Elephant's Head 
.Bird'& Beak Lousewort 
Leafy Lousewort 
Alpine Timothy 
Indian Wheat 
Bluegrass 
American Bistort 
Short-Leaved cinquefoil 
Bulbous Bluegrass 
Canada Bluegrass 
Diverse Leaf Cinquefoil 
Fanleaf Cinquefoil 
~entueky Bluagrasa 
Sandberg's Blueqrass 
Cinquefoil 
Bracken Fern 
CUrly Doek 
Sitka Burnet 
TUfted Clubrush 
cultivated Rye 
Alpine Meadow Butterweed 
Jloeky Mountain Butterwee<l 
Arrowleaf Cround.•el 
Jim Hill Mustard 
Loesl Twlblemustard 
Starry Sola.on-Plua>e 
Maa.dow Golctenrod 
lfeedl.-and-Thread 
lf...Uegraas 
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H. Continlled. 

CCOB SCIEHTIFIC lW!B COHMO!f RAKE 

IIERBS COMTIHOED 

II'I'OC StLpa occidentalis Western Reedlegrass 
S'fRO Streptopus roseus Rosy Twisted Stalk 
TIIOC Thalictrua occidentale Western Keadowrue 
TITR Tiarella trifoliate Trefoil Foamflower 
TIUN Tiarella unifoliata Coolwort Foamflower 
TOMB Tolmiea menzieaii Pig--a-Back Plant 
'I'RLA2 Trientalis latifolia W.Stern Starflower 
TRLA4 Trolliua laxus .American Globaflower 
URDI Urtiea dioica· Stinging Hettle 
VASI Valeriana aitebenaia Mountain Heliotrope 
VECU Veronica cuaiekli CU.sick's Speedwell 
VETH verbaacum thapaus Mullein 
VBVI Veratrum viride American False Hellebore 
VI CIA Vieia app. Vetch 
VIGL Viola glabella ~tream Violet 
VIOLA Viola spp. -Violet 
XETE Xerophyll- tenax Indian Basket Graaa 
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Appen<Hx :1:. Li.et and deacri.ption of vegetation and cover types mapped in the 
North cascades Grissly Bear Eco"ll''ltem. 

LEVEL 1 VEGETATION AJ!l) CQVER TlP£5 

1. WATER 

2. COifiPER 701<+ 
conifer forest of trees over 10 feet tall wi.th qreater than 70' canopy 
closure. In the upper ecoloqical zone this class ie restricted to stands 
greater than 50 years old. 

3. CONIFER 50 - 701< 
COnifer forest of trees over 10 feet tall w_ith SO to 70' canopy closure. 
In the upper ecoloqical zones all forests with this canopy closure are 
included. In the PSME and PIPO zones only those forests with SO to 70\ 
conifer canopy cover and total tree and shrub and herb cover less than 130\ 
are included. 

4. CONIFER 30 - 50\ 
COnifer forest of trees over 10 feet tall with 30 to 50\ canopy closure. 
Herbaceous or shrubby vegetation may be greater than tree cover. 

5. YOUNG CLOSED CANOPY UPPER ELEVATION FOREST 
Forest with over 70\ conifer cover in the upper ecological zone. 

6. CONIFER FOREST 50 - 70\ IN PSKB ANO PIPO ZONES 
conifer foresta with 50 to 701< canopy cloaure and lush shrub and/or 
herbaceous occurring in PIPO or PSKB zones. Total tree plus shrub plus 
herbaceous vegetation must be greater than 1301<. ,. 

7. SHRUB-STEPPB 
Shrub steppe vegetation with shrubbY and herbaceous veqetation greater than 
30\. 

8. HERBACEOUS VEGIIATl:ON 
Broad ctegory that includes lush to dry areas d.-inated by herbaceous 
vegetation at all elevations. It may include cut over lands, burns and 
native meadows. Heather meadows and sparsely veqetated areas with mixtures 
of trees, shrubs and herbs are included. 

9. DECIDUOUS FOREST - RIPAR'IAN 
Forest within 467 f-t of a streem, river or wetland composed primarily of 
deciduous species. 

10. DECl:DllOUS FOREST - BOil-li.IPARIM 
cc.posed of primarily deciduous speci .. not in a ripari.an zone. Usually 
POTR doadnated forests. 

11. SHURIIS 
Lush shrubby vegetation dominates. 

12 •. SHRUBS - lUPARIM 
same as 11 except in riparian zone. 
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Appendfx I. contin .. ed. 

13. RIPAJI.IAJI COIIIl'Blt OVER 7M CIIHOPY COVER. 
s- as 2 and 5 except J.n riparian zone. 

14. RIPAJI.IAJI COIIIRR SO - 7M CIIHOPY CLOSURE 
Same as 3 and 6 except J.n.riparain zone. 

lS. RIPAJI.IIIli OOlfil'Blt 30 - SO' Cl\NOPY CLOSURE 
Same as 4 except in riparian zone.· 

16. BARE 
Areas with 1 ... than 2M vegetation. Inelvdes rock, talus, bareground, etc. 
and -t groand and gravel 

17. SNOW MID ICE 
This is self explanatory. 

18. AGRICULTtlllAL LARDS 

Includes fallow fields, pastures, cropland and orchards 

LEYEL 2 VEGETATIOll N!p COVER TYPES 

1. WATER 
This is self explanatory. 

2. PIPO 
COnifers over 10 feet tall cover greater than or equal to 30' of the total 
tree cover. l!'ondero- pine and Douglas fir are equal to or greater than 
one half the total tree cover, and ponderosa pine cover mora area than 
Douglas fir. · 

3. PIPO-PSME 
same as 2 except ponderaosa pine cover is less than or equal to the Douglas 
fir cover, aDd" the ponderosa pine composes more than or equal to 5' of the 
total tree ~. 

4. PSME-HIXED coaiFER-DST 
s- as 3 except that the amount of ponderosa pine cover is lees than 5' of 
the total tree cover, and it is located on the east side of the ecoayatem. 

5. PSHP!-JUXED coaiFER-WES"l' 
s- as 4 exc.pt. that it is located on the -•t aids of the ecoeyete.. 

6. ABLA2-PIER-PICD-DST 
Tbe total co.- of ponderosa pine and Douglae fir are lese than or equal to 
half of the total tree cover. Whltebark pine is not dominant and Bngelma.nn 
sprace cover i.a lese than 10,. These areas do not occur within 467 feet of 
a stream, riyer, or wetland. 

7. ABLA2-PIEH-PICD-WEST 
Same as 6 except it i.a located on the wet aida of the ecosystem. 
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Appendix I. COntinued. 

8. PIEN RIPARIAN 
Ponderosa pine and Douglaa fir cover is leas than half or equal to half of 
the total tree cover. Wbitebark pine is not dominant and Engelmann spruce 
cover is. greater than or equal to 10\ of the total cover. These areas are 
located within 467 feet of a stream, river, or wetland. 

9. YOUNG PSME IN MANAGED AREA ON KBS ONLY 
This is self explanatory. 

10. TSHE-EAST 

Hemlock composes greater than 10\ of the~otal tree cover. Ponderosa pine 
and Douglas fir make up less than or equal to half of the total tree 
cover. These areas are l.ocated on the east side of the ecosystem. 

11. TS!lE-WEST 

Same as 10 except that it is located on the west side of the ecosystem . 

. 12. ABAM-EAST 

Pacific silver fir cov~r is greater than or equal to 10\ of the total tree 
cover. Ponderosa pine and Douglas fir cover is less than or equal to half 
of the total tree cover. Whitebark pine or western larch are not 
dominant. These areas are located on the east side of the ecosystem. 

13. ABAM-WEST 

Same as 12 except located on the west side of the ecosystem. 

14. TSKE-EAST 

The amount of hemlock tree cover ia greater than or equal to 10\ of the 
total tree cover. Ponderosa pine and Douglas fir compose less. than or 
equal to half of the 

7
total tree cover. Whitebark pine or western larch are 

not dominant. These areas are located on the east side of the ecosystem. 

15. TSKE-WEST 

Same as 14 except that it is located on the west side of the ecosystem. 

16. PIAL 
White bark pine is the dominant tree cover. 

17. LALY 
Western larch is the dominant tree cover. 

18. SHRUB-STEPPE-HERBACEOUS 
These areas are composed of bitterbrush, sagebrush, balaam root, 
buncbqrassea, phlox, etc. In this class the herbaceous plants are 
dominant. 

19. SHRUB-STBPPB-PDTR 
Same as 18 except that ·bitterbrush is dominant. 

20. SHRUB-STEPPB-ARTR 
Same aa 19 except that sagebrush is dominant. 
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Appendix I. Continued. 

21. SOUTBEAS'l' SBIWBB S'l'EPPB 
ccapoeed of bltterbrusb, sagebrush, bals- root, blmchgras ... , phlox, etc:. 
Shzuba are doa1Dant and t~ areaa are located in the lower Wenatchee 
Valley. 

22. ALPIIIE MEADOW-DST 
Herbaceoue .agetation is dominant. COmpOsed of alpine -dows usually 
above 7000 feet. Located on hte east side of the ecoaystem. 

23. ALPIHE MEADOW-WEST 
s ...... as 22 except located on the weat side of the ecoayat..,.. 

' 
2 5. SDBALPINE LUSH MEADOW-EAST 

These are located in the subalpine zone and are composed of lush subalpine 
meadow vegetation on the east aide of the ecoaystem. 

26. SUBALPINE LUSH MEADOW-WEST 
Same as 25 except loc:ate<l on the west side of the ecosystem. 

27 • SUBALPINE MESIC 'I'O DRY HEADOW-EAST 
Tbeae areas are located inthe subalpine zone. They are composed of mesic: 
to dry m~adowe on the east aide of the ecosystem. 

28. SDBALPINE MESIC 'I'O DRY MEAJKlli-WEST 
Same as 27 except located on the west side of the ec:osysteca. 

29. SUBALPINE HEA'lBER WITH VADE 
Subalpine shrubs and meadow with hunc:kleberry (Vac:cinil!!l delic:iosum). 

7' 
30. SDBALPINE MOSAIC-~T 

A ai.xture of shrubs, trees, herbs, and bare ground with no clear doa.inant. 
Located in the subalpine zone on the east side of the ecosystem. 

31. SDBALPINE MOSAIC-REST 
Same as 30 except located on the west side of the ecosystee. 

32. MONTANE MOSAic-EAST 
A mixture ofehrubs, trees, herbs, and bare ~ with no clear dominAnt. 
Colllposed of montane vegetation in the montane zone on the east side of the 

. ecosystem. 

3 3. MONTANE KOSAic-liZS'l' 
Same as 32 except located on the west side of the ecoaystem. 

34. MONTAIIE HBitllloCBOUS-EAS'J' 
D<minated by herbaceous vegetati.on. Located in the montane zone on the 
east aide of the ecoayat:ea. 

35. MOII'tAIIE BEMCBOUS-IIEST 
siuue as 34 except located Oil the west side of the ecosysteD. 
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Appendix I. Continued. 

36. HOm'AJIB SIDWB-EAS'l' 
A variety of 111011tarut and aubalpizle ahrubfielda that differ fro. vegetation 
types 29,38,39,41,42 and 54. Located on the east side of the ecosystem. 

37. MOR'l'AIIE SHRUB-WEST 
same aa 36 except located on the west side of the ecoal"'tem. 

38. LUSH SHRUB-EAST 
Shrub cover is greater than 74,. Composed of lush alder and vine maple 
fields on the east aide of the ecosystem. 

39. LUSH SHRUB-WEST 
Same as 38 except located on the west aide of the ecosystem. 

40. LUSH LOW ELEVATION HERBACEOI!S-EAST 
Composed of lush low elevation herbaceous plants that are below the 
subalpine zone on the east aide of the ecosystem. 

41. LUSH LOW ELEVATION HERBACEOUS-WEST 
Same as 40 except it is located on the west aide of the ecosytem. 

42. LUSH LOW ELEVATION SHRUB-EAST 
Composed of lush low elevation shrubs below the montane zone on the east 
side of the ecosystem only. 

44. RIPARIAN DECIDUOUS FOREST-EAST 
The deciduous forest cover is greater than or equal to SO' cover, or is 
greater than other forest typea. These areas are located within 467 feet 
of a stre....,, river, or wetland, and are on the east side of the ecosystem. ,. 

45. RIPARIAN DECIDUOUS FORES1'-WEST 
Same as 44 except located on the west aide of the ecosystem. 

46. NORRIPARIAN DECIDUOUS FOREST-EAST 
Same as 44 except these areas are greater than 467 feet from a stream, 
river or wetland. Located on the east aide of the ecosystem. 

47. HORRIPARIAN DECIDUOI!S FOREST-WEST 
Same aa· 46 except it is located on the west aide of the ecosystem. 

48. BARE CROmm, SNOW,. UHCLASSIFIED 
This ia aelf explanatory. 

52. AGRICI!LTURE-Fat.LOW 
These are composed of dry pasture, fallow fields,. and dryland crops. 

53. AGRICOLTURE-oRaU.Jm,CROPS 
These are cocposad of orcharda, lush pastures, and lush crop fields. 

54. Slll!M.PIIIB TO ALPIIIB VASC,VACA 
Subalpine shrubs and -adowa with huncklebarry {Vacclnlp• cae!pitoewp, 
yasqiplua •goparjg) pr...at. 
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contu.u.d. 

DBCJ:DtiOUS LUSH SHRUB IH KliJIAGED AUA 
~· area• are ccaq10•ed of dec:Ltuou• shrub~! tha.t have developed in areu 
foll-ing timber harvest • 

.,. 
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Appendix J. List of quadrangle maps that were used 1ft tbe accuracy as-ssment 
in each portion of the Korth cascades Criaaly Bear l!:eoayat-. 

Hortheast Quarter 
Billy Coat Mountain 
Horseshoe Basin 
Enterprise 
Tiffany Mountain 
Thompson Ridge 
Buck Mountain 

Southeast Quarter: 
Mount David 
Manson 
Plain 
Chiwaukum Mountains 
Kachess Lake 
Swauk Prairie 
Liberty 

,. 
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West Half: 
Kciunt Spickard 
Damnation Peak 
J'orbidden Peak 
J'ortson 
Mallardy Ridge 
Sloan Peak 
Skykomish 
Big Snow Mountain 
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Appendix it. L!.at of road types and status of roach, as used in tbe G.I.s. 
database. 

ROAD TYPE ROAD STATUS 

1-Primary highway G-o pen 

2-other paved 1-gate 

J-Improved-qravel 2-blocked 

4-Improved-dirt 

5-Unimproved 

6-Trail-motorizad 

7-Trail-nonmotorized 
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Appendix L. Mean and constancy for trees, shrubs, and herbs in each Level 2 
vegetation type (MEAN • Average percent cover in plots, CONS = constancy • 
percent of plots in which species occured). 

VE!l;ETlTIOM :O::PE TREES MEliN CONS S!ll!UI!cS !!fOAl! CONS HERBS I:!!!. AN I;QNS 
llfQ ABLA2 0.2 4 l.MAL * 0.7 26 AGSP * 3. 5 26 
23 PLOTS PIPO 40.7 100 CEVE 1.5 9 ARCO 0.8 26 

PSME 9.1 81 HODI 0.3 17 ERGR * 0.0 4 
BEOC 0.2 4 PAMY 0.9 9 PTAQ * 0.4 13 
POTR 0.1 9 SYAL * 5. 2 43 ACMI 0.5 35 
POTR2 0.5 9 BEAQ 0.7 30 Cl\RU * 6.6 43 
PICO 0.2 4 RUPA '• 0.1 9 ERIGE 0.4 9 
ABGR 1.7 13 SARA * 0.1 4 ERPE 0.1 4 
SASC 1.0 13 PEFR3 0.2 4 GRASS • 3.1 17 
LAOC 0.3 4 ALSI 0.2 9 LOMAT * o.o 4 
ALIN 0.2 4 ARNE * 0.3 4 LULA 0.0 4 

SPBE 1.3 17 BASA 3.2 26 
RICE 0.6 22 coco * 0 ~ 1 4 

COST • 0.7 4 LUNA2 0.1 4 
ROSA * O.J 9 LUPIN 2.6 30 
PUTR 3.1 39 ERIOG 0.1 4 
CESI\ 0.1 13 VASI 0.0 4 
ARTR2 1.5 4 CAREX • 0. 7 9 
CHNA 0.1 4 1\NKA 0.1 4 
HABL 0.0 4 FESTU 0.2 4 

BRTE • 0. 1 9 
LUSE 1.5 9 
VI CIA o.o 4 
POBU • 0. 7 4 
POA * 0. 7 9 
CEDI 0.9 9 
MERTE • 0. l 4 
TOME 0.2 4 
POSE * 0.1 9 
ERTH 1.5 9 
CHTE 0.0 4 
FEBR * 0.7 4 
AGEX * 0.7 9 
STC02 * 0.9 9 

fiPO-fSME ABLA2 0.4 10 ACGL 1.0 21 AGSP 1.3 17 
29 PLOTS PIPO 13.2 100 l.MAL * 0.7 24 LOBR * 0.1 3 

PSME 36.5 100 CEVE 4.5 34 ADBI o.1 7 

POTR 0.2 14 HODI o.7 24 ARCO 0.4 17 
POTR2 0.4 17 PAMY 4.7 38 PTJ\Q • 0.4 7 
PIEH 0.2 3 PHLE2 o.o 3 ACKI 0.6 24 
PICO 2.6 21 PREK * 0.4 11 ARMA3 0.1 10 
ABGR 3.6 24 SYAL .. 2.9 31 ASTER 0.1 10 
PIMO * 0.3 7 BEAQ 1.2 38 CARU * 9.9 52 
TI!PL 0.2 10 LOIN * 0.0 3 FEVI .. 0.1 3 
ACKA 0.2 7 RUPA * o.o 3 GRASS * 0.4 14 
SASC 1.7 52 PEFR3 0.2 7 LULA 0.2 3 
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DgS 
UIOC 
U.IR 
DIES 

MIM 
0.7 
0.7 
0.4 

CONS 
21 

3 
3 

PSME-MIX CON lEI DLA2 7.0 41 
69 PLOTS PIPO 0. 7 28 

PSME 37.2 100 
POTR 0.8 1 
POTR2 0.4 9 
PIAL* 0.6 9 
PIER 2.2 28 
PICO ,;1.9 42 
TSHE . 0.4 10 
ABGR 11.1 36 
PIHO * 1.6 20 
~L 4.0 22 
TSHE 2.1 14 
ACHA 0.0 3 
DAM 0.7 16 
SliSC 1.5 23 
ALRU 0.1 
LAOC 0.8 
SALA2 o.o 
U.IM 0.0 

1 
19 

1 
1 

SBRUBS KBM 
PRVI * 0.1 
U.SI 0.1 
JUUQ!: * 2.3 
SPBE 2.4 
SliSC 0.1 
SOSC2 * 0.1 
CHUM * 0.5 
SALIX * 0.6 
VASC * 0.0 
SHCA * 0.2 

OQNS 
3 
3 

24 
45 

7 
3 
3 
7 
3 
3 

RULE * 0.0 3 
LIB02 0.1 10 
ARUV > * 0.4 10 
ACCI 0.2 3 
COST * 0.2 3 
ROSA * 0.4 24 
PUTR 0.3 10 

ACGL 0.4 16 
AMAL * 0.6 16 
CEVE 0.3 17 
HODI 0.1 1 
PAMY 4.9 41 
PHLE2 0.1 3 

PREM * 0.1 4 
SYAL * 1.4 13 
SYOR 0.9 1 
BEAQ 0.4 12 
LOIN * 0.1 1 
PYAS 0.0 1 
PYSE 0.2 17 
RUPA * 0.5 16 
SOSI * 0.0 1 
PERF3 0.1 4 
PRVI * 0.0· 1 
ALSI 1.3 16 
ARNE * 2.9 17 
JUC04 0.1 6 
PHDI 0.0 1 
RIBES 0.0 1 
SPBE 1.4 29 
RICE 0.0 1 
SASC 0.3 1 
SOSC2 * 0.1 6 
CHUK * 1.3 26 
SALIX * 0.3 6 
VASC * 0.2 3 
RHAL 0.0 3 
SHCA * 0.5 6 
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HERBS Hf!Nf rot{S 
BA.SA 0.7 10 
CAco * 0.1 10 
LUHA2 0.1 7 
EPA!!' * 0.1 3 
APAlf 0.4 14 
CAREX * 0.5 14 
FRV1: * 0.1 
EQAR * o.o 
FESTU 0.1 
LUSE 0.1 

3 
3 
3 
3 

POA * 0.4 10 
SIAL 0.1 3 
CIAL 0.0 3 
LYSI 0.1 3 
CAGE * 0.0 3 
TOME 0.1 3 
ERTH 0.1 
AGEX * 0.4 

3 
10 

CAFI * 0.1 3 
ALMA 0.0 3 

AGSP * 0.1 4 

LOBR * 0.0 l 
1\DBI 0.1 4 
ARCO 1.0 17 
DIHO * 0.0 1 
ERGR * 0.0 1 

PTAQ * 1.0 13 
SHST * 0.2 6 
THOC 0.1 4 

VIGL * 0.0 3 
ACMI 0.1 4 

AlfAR2 * o.o 3 
ARMA3 0.3 13 
ASTER 0.1 10 
BROKU * 0.3 1 
CARU * 6.0 43 
GRASS * 0.3 
LULA 0.6 
BASA 0.1 
CACO * 0.1 
LuliA2 0.7 
ARCA2 0.1 
PERA 0.1 
MBA 0.1 
CARO * 0.1 
EPA!!' * 0.2 
APAN 0.1 

o.o 
0.5 

* o.o 
o.o 

4 
6 
3 
1 

12 
4 
6 
4 
3 
4 
4 
1 
1 
3 
1 
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VJ!:GETA%1211 T!PE 'l'RD§ - OOI!:i SHRUB§ - -cON§ H2RBS - CONs ABLA2-PIER-PIOO(H} TRU.4 0.2 9 
VEVI * 0.9 38 
MrTEL * 0.1 3 -
ARLA 1.4 38 
SETR * 0.4 12 
VIOLA * 0.0 l 
JUNCO * o.o 3 
FRVI * 0.1 6 
PEGR 0.1 l 
HELA * 0.2 18 
CANI2 * 1.1 18 
LUPE 0.8 18 
POFL2 0.7 24 
MZPE * 0.3 3 
EQAR * 0.1 3 

- ~ 

ELGL * 0.1 6 
DEA'l' * 0.1 3 
TIUN * 0.4 3 
CLUN * 0.2 6 
GYDR * 0.2 6 
STRO * 0.1 3 
ASFO 0.1 6 
POBI * 0.0 3 
CASP * 0.2 9 
LYSI 0.1 6 
CASCS * 0.1 3 
LIGR • 0.2 18 
LUPO 1.1 18 
AGGLI> 0.8 18 ,.. CAIL * 0.7 24 
ARNO 0.3 3 
CAGE * 0.1 3 
LAMU 0.1 6 
CASI3 * 0.1 3 
XETE * -D. 4 3 
LAlli!: 0.2 6 
IIEBR 0.2 6 
GAAP 0.1 3 
CAR02 * 0.1 6 
ERDO 0.0 3 
MAKI 0.2 9 

llfil! l!IP.MIM! ABLA2 32.2 90 ACGL 0.2 20 AROO o.s 20 10 PLOTS _PIPO 0.1 10 AKAL * 0.1 10 DIHO * 1.3 20 
PSMB 3.1 so PAKY 1.2 30 PTAQ * 1.5 20 
IIBOC 0.2 10 srAL * 0.4 10 SHST * 0.2 10 
PIE!f 42.0 100 IIEAQ 0.4 10 TBOC 0.9 20 
ULY 1.1 20 LOIR * 1.2 40 VIet. * 0.1 10 
PIOO 4.3 30 PYAS 0.9 40. 

AKAR2 * 0.1 10 
rsME o.s 20 PYSE 1.2 60 ASTBll. * 0.4 20 PIHO * o.s 10 RUPA. * 0.8 30 IIROKtJ .. 0.1 10 
TSPL 0.1 10 SARA * 0.2 10 ERPE 0.1 10 
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Dill - i'l•i, SHRUB I - caRl BPI-, MDI C'iiN'§ 

ABliH 1.0 20 SOSI • 0.3 20 CRASS * 0.8 30 

Sue 0.1 10 ALSI 5.8 60 LICA2 * 0.6 10 

RI8£S 0.3 20 LULA 0.4 20 

LOOT2 * 0.3 10 CliO) * 0.1 10 

SOSC2 • 0.1 10 PDA 0.1 10 

CHUM * 0.2 20 BPM • 0.2 20 

SALIX * 7.3 30 JQFO 0.1 10 

VASC • 1.2 20 MIA 0.2 10 

RHAL 10.1 40 VASI 1.5 30 

VAKE * 10.8 60 CARBX * 1.3 10 

VJ\MY • 0.5 10 TRLA4 0.5 10 

LIBO:I. 0.4 10 VEVI * 1.5 30 

PHEM 3.4 20 CABI 0.1 10 

LEGL 0.3 20 ERIOP. 0.2 10 

RILA * 1.2 60 ARIA 0.8 30 

GAH!l 0.2 10 SETR * 0.5 20 

ROGY * 0.1 10 GECA 0.3 10 

RUPE * 1.5 20 BELA * 0.1 10 

VAAL * 0.1 10 CANI2 * 0.3 10 

OPHO * 0.1 lO POFL2 0.2 10 

COST * 0.3 30 MIPE * 0.2 10 

ROSA * 0.1 10 EQAR * 3.1 40 

MEFE 3.7 20 CAIJIM • 0.2 10 

RULA * 0.2 10 TIUJI * 2.0 30 

SPDO 0.5 20 ATFI • 1.0 20 

LONIC 0.2 10 COCA * 1.0 10 

RIHO 0.2 10 CLIJlll * 1.5 10 

PYCH 0.1 10 GYDR * 1.1 30 
LYCOP 0.3 10 

,.. S'l'RO • 0.7 30 
ASFO 0.3 20 
CASP * o.s 10 
BRCA * 0.3 10 
LIGR * 0.1 10 
LUPO 0.3 10 
CAIL * 0.2 10 

MtNO 0.2 10 

CAGB * 3.1 40 

ACTR 0.2 10 

XETE * 2.0 30 
SCC£2 1.0 20 

BltW * 1.0 10 

LMB 1.5 10 

IID1t 1.1 30 

LOAM * 0.3 10 

GliAP 0.7 30 

CMI02 * 0.3 20 

II!HI-EASI ABLA2 11.0 67 ACGL 1.0 67 ADBI 1.0 33 

3 PLOTS PIPO 1.3 67 CEVB 1.7 33 nAQ * 6.7 33 

PSU s.o 100 PAKr 1.7 67 SHS'I * 0.3 33 

POrR2 . 3.0 33 PREK * 3.3 33 UftJt 0.3 33 
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'l'SHE-EAS'l' 

TSHE-'l!EST 
77 PLO'l'S 

TBgS 
PIEII" 

PIMO * 
.5.3 
8.7 

TBPL 24.3 

100 
100 
100 

ABLA2 0.1 4 
PSME 22.5 17 
BEOC 0.0 1 
POTR2 
PIEN 
PICO 
TSME 
ABGR 
PIMO * 
CHNO 

THPL 
TSHE 
AC!!A 

AllAM 
SASC 
BEPA 
BEP12 
ALRU 
ABIES 

·coHU * 
RHPU 

0.2 
0.2 
1.9 
0.1 
1.2 
0.5 
0.6 

20.7 
51.4 
1.5 
1.0 
0.6 

,. 0. 7 

0.1 
2.4 
0.1 
o.o 
0.0 

4 

6 
10 

4 
9 
6 
s 

87 
94 
25 
21 
12 

6 
3 

29 
J 
1 
1 

SRRDI§ 
Pli:SE 
RtiPA * 
JILSI 

1.0 
8.7 
3.7 

CQNS 
67 
67 
67 

RIBES 0.3 33 
SPSE 0.3 33 
CHUM * 2.3 67 
RRAL 0.7 33 
VANE * 3.0 100 
LIB02 5. 7 67 
ROGY * 0.3 33 
COCA * 8.3 33 
PYPI ' 0.3 33 

ACCL 0. 2 
AMAL * 0.0 
HODI 0.1 
PAMY 

SYP.L 
BEAQ 
PYAS 
PYSE 

ROPA * 
SARA * 
SOSI * 
PRVI * 
JILSI 
ARNE" 
SOSC2* 
CHUM * 
SALIX* 
SHCA " 
VANE * 
VAKY * 
ROLE* 
LIB02 

1.2 
•·o.o 

0.4 
0.1 
0.0 
0.5 
0.1 
0.3 
0.0 
0.1 
0.0 
0.0 
0.3 
0.3 
0.2 
1.4 
0.0 
o.o 
2.0 

RILA * 0.3 
ROGY * 0.0 
RUPE * 0.1 
VAAL * 1.2 
ACCI 4.2 
ASCAJ 0.0 
OPHO * 1.1 
POilU • 4.8 
'l'ABR 0.1 
00002 0.2 
OOS'l' * 0.1 
ROSA * 0.0 
BENE 2.5 
KEF£ 0.1 
IUJLA .. 0.1 
RUSP * 1.1 
COCA* 0.3 
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5 
3 
3 

16 
1 
9 

4 
1 
9 
5 
1 
1 
4 
3 
3 

16 
1 
3 

12 
1 
1 

32 
8 
3 
6 

17 
34 

1 
17 
35 

5 
4 
1 
1 

31 
5 
4 

12 
14 

RERBS MEAN 
CARO * S.O 
GRASS* 0.3 
PERA 0.3 
ELGL * 0.7 
'l'IUN * 0.3 
CLUN * 1. 7 
LAlit! 0. 7 
XETE * 0.3 
LANE 1. 7 

ADBI 0.0 
OIHO * 0.0 
PTAQ * 2.2 
SMST * 
GRASS* 
PERA 
EPAN 
MITEL* 
ANMA 
TRLA2 
EQAR* 

ELGL * 
'l'IUN * 
AFTI * 
COCA * 
CLUN * 
GYDR * 
LYCOP 
STRO * 
TI'l'R * 
BLSP * 
KAD1 
KADI2 
CIJU. 
MERTE* 
KEPA * 
CAGE * 
LAHIJ 

XETE * 
SCCE2* 
BRW * 
LAHE 
IIEBR 
LOAM* 
aMP 
OABO 
PEFRP* 
Hn'O 
S'l'IPA* 

0.1 
o. 0 
0.1 
0.9 
0.0 
0.1 
0.1 
0.0 
0.0 
0.0. 
1.1 
0.1 
O.J 
0.0 
0.0 
0.0 
0.3 
0.4 
0.2 

0.2 
0.1 
0.1 
0.0 
o.o 
o.o 
1.1 
0.1 
0.3 
o.o 
o.o 
0.0 
0.3 
0.4 
0.2 
0.1 

CONS 

33 
33 
33 
33 
33 
33 
33 
33 
33 

1 
1 

23 
4 

1 
4 
6 
1 
5 
6 
1 
1 
3 

26 
3 

18 
3 
1 
1 
9 
9 

1 

5 
5 

6 

1 
1 
3 

26 
3 

18 
18 

1 
1 
9 
9 
1 
4 
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D!iETAI:121! "YPI 'I'REII - CONS SHRUU MEAN CONi HERBS MEAN CON§ 
TSim-WBS'l' LOCI * o.o 1 ALMA 0.2 s 

RUtJR * 0.2 5 
VAPA * 0.4 17 
GAOV 0.9 8 
GASH 4.1 17 
VAOV * o.o 1 

l!BAM-IM! A8LA2 5.1 36 J.MAL * 0.2 6 ARCO. 0.0 3 
36 PLOTS PSME 11.5 72 PAlO' 1.5 28 DIHO ,. 0.1 6 

PIAL * 0.1 8 PYAS 0.2 14 PTAQ * 3.9 33 
PIER l.a 17 PYSE 0.4 19 SMST * 0.1 8 
PICO 1.0 6 RUPA' * 0.1 22 TBOC 0.1 3 
TSME 1.5 33 SOSI * 0.2 14 VIGL ,. 0.1 3 
PIHO * 3.4 42 ALSI 0.6 22 8ROI!U * 0.1 6 
CHNO 1.3 17 AJUn: * 0.6 11 ERIGE 0.0 3 
THPL 6.1 so SOSC2 * 0.2 8 ERPE 0.0 3 
TSHE 19.4 58 CHUM * 0.8 19 FEVI ,. 0.1 3 
ABliK 42.3 100 SALIX * 0.4 a GRASS 0.1 3 
SASC 0,2 8 VASC * 0.1 3 ACRU 0.0 3 

RHAL 1.0 11 PERA 0.1 6 
VAME *14.0 67 EPAN * 0.1 3 
LI802 1.3 17 T.UPIH 2.4 6 
RILA * 0.1 6 JUPA * 0.0 3 
VADE * 1.2 a VASI 0.4 8 
ROGY .. 0.1 3 MITEL * o.o 3 
RUPE .. 1.3 19 ARLA 0.4 11 
VAAL * 2.5 a VIOLA* 0.1 8 
ACCI 1.2 14 ANKA 0.1 a 

,.. OPHO * 2.1 14 POFL2 0.1 3 
POKU * 0.1 6 FESTU 0.1 3 
TABR 0.2 3 DEAT * 0.0 3 
ROSA ,. 0.0 3 TitlJI * 0.6 14 
BENE 1.3 22 ATFI * 1.2 17 
KEFE 0.3 a COCA " 0.2 6 
ROLA * 1.9 31 CLtlJI * 1.8 44 
RUSP * o.s 8 GYDR * 1.3 6 
LOKIC o.o 3 STRO * 0.4 a 
COCA * 0.3 a ASEN 0.0 3 
GAOV 1.9 22 TITR * 0.2 11 
GASH o.o 3 POBI * o.o 3 
RIBR * 0 .. 1 3 CASP • 0.1 3 
CliMB 0.4 6 J!ERft * 0.1 8 
PYROL 0.1 3 CAXL *.0.1 3 

!'OME 0.1 3 
CASI3 * 0.0 3 
XETE * 0.6 14 
SCCE2 1.2 17 
BRW " 0.2 6 
LANE 1.8 44 
JIEBR 1.3 6 
CAM' 0.4 8 
SASI o.o 3 

125 



00822

I 

UCftATIQI ,.,. 
ABAM-EAST 

AI!l!!Hf§ST 
76 PLOTS 

tREES HEM COJ!S 

ABLIU 
PSME 
POTR2 
PIEN 
TSME 
PIMO 
CHNO 
THPL 
TSHE 
ACHA 

ABAM 
SASC 
J\LRO 

2.1 
5.4 
0.1 
1.1 
(). 7 

* 0.1 
2.1 
5.3 

36.5 

7 
30 

5 
12 
18 

8 
16 
41 
79 

0.2 4 
46.2 100 
0.3 7 
0.9 11 

SBRUBS MEN! o:lNS 

ACGL 
AKAL 

HODI 
PAKY 
PYAS 
PYSE 
RUPA' 
SARA 
SOSI 

0.1 
* 0.0 

0.0 
0.4 
0.1 
0.5 

* 0.4 
• 0.3 
* 0.2 

PRVI * 0.0 
JU.SI 0.3 
RIBES 0.0 
SPBE 0.0 
SOSC2 * 0.1 
CHUM * 0.2 
SJU.IX * 0.1 
VASC 

RHAL 
VAKE 
VAKY 
LIB02 
PHEM 
RILA 
CAKE 

VADE 
ROGY 
RUPE 

* 0.1 
1.4 

* 7.7 
* o.o 

0.8 
0.2 

* 0.1 
0.1 

* 0.8 
* 0.1 
* 4.8 

VAAL * 8.8 
SAC02 * 0.1 
ACCI 0.4 
OPHO * 
POKll 
TABR 
HEME 
MEFE 
RULA 
SPDE 
RUSP 
SASI2 

1.5 
* 0.8 

0.1 
0.3 
0.4 

* 0.9 
0.3 

* 2.6 
* o.o 

COCA * 0.5 
RUUR ·* 0.5 
VAPA * 0.3 
RBPU 0.0 
GAOV 0.2 
GASH 0.3 
RIBtl 0.0 

126 

3 
3 
l 

17 
4 

26 
11 
13 

5 
1 
5 
4 
1 
4 

12 
4 
5 

8 
46 

1 
13 

4 
5 
1 
3 
3 

42 
45 

1 
3 

22 
9 
4 
7 

14 
21 

1 
24 

1 
17 

4 
4 
1 
3 
3 
1 

BERBS HEAH CONS 
GABO 
EROO 
KAHI 

0.2 11 
o.o 3 

DIHO 
PTAQ 
SMST 
THOC 
VIGL 

0.1 

* 0.1 
* o.s 
* 0.1 

0.0 
* 0.1 

BROMU * 
GRASS * 
LULA 
osoc • 

0.0 
0.0 
0.0 
0.0 

LUHI * 0.0 
CARO * 0.0 
EPAN * 2.0 

3 

4 
9 
4 
3 
5 
1 
3 
1 
1 
3 

1 
13 

VASI 0.2 9 
VEVI * 0.0 1 
CABI 0.2 3 
MITEL * 0.1 4 
ARLA 0.3 9 

VIOLA * 0.0 4 
ANMA 0.5 8 

HELA * 0.0 1 
EQAR * 0.0 l 
FESTO 0.0 1 
ELGL * 0.0 1 
OSMOR * 0.0 1 
TIUN * 0.7 21 
ATFl 1.4 25 
SOCA 0.0 1 
COCA * 0.3 3 
CLUN * 1.4 34 
GYDR * 0.3 9 
LYCOP 0.0 1 
STRO • 0.4 17 
MOSI 0.0 1 
ASFO 0.0 1 
TITR * 0.2 9 
BLSP * 0.8· 21 
LYAM * 0.1 1 
KADI2 0.6 11 
CASP * 0.0 1 
KERTE * 0.5 
LIGR * 0.0 
CAGE * 0.0 
TOKE 0.0 
LAKU 0.0 
CAPA * 0.0 
DTE * 0.7 

8 
1 
1 
1 
1 
1 

21 
SOCE2 1.4 25 
EOHY * o.o 1 



00823

.~ 

' 

VEG~at•QB %X21 'rt!EE;i - CON§ iHROBii HEAR COlf~ BBDi - COBS 

B!lW .. 0.3 3 
ABliH-tiEST LA!IB 1.4 34 

IIEBR 0.3 9 
LOAM * o.o 1 
GAAP 0.4 17 

'"-.: CASC3 '* o.o 1 

R: 
CAR02 * o.o 1 

~-
GABO 0.2 9 

:t'. PEFRP * 0.8 21 

lt 
"' 

POCO .. O.l l 

~· 
STIPA * 0.6 11 

f. 
MAMI o.o 1 

i{ 
lft' rr 

~·· 
I§Hl-llo§I ABLA2 8.3 68 ACCL o.o 2 l.OBR * 0.2 2 

i! 56 PLOTS PSME 1.3 14 J\MAL * 0.0 2 PTAQ * O.J 2 

" t PIAL * 0.4 12 PAHY 0.4 1 ACKI o.o 2 

it PIEN 0.6 16 PYAS o.o 2 ERIGE 0.1 1 

![ 
ll LALY 0.4 s PYSE 0.1 7 ERPE o. 2 9 

~ PICO 0.4 4 SOSI * 1.9 20 FEVI * O.J 11 

I 
TSKE 24.3 100 ALSI o.s 9 GRASS * 0.1 4 

ABGR 1.0 4 ARNE * 0.2 2 LULA 0.2 29 

~ PIKO * 0.3 11 JUC04 o.o 2 ARCA2 0.0 4 

~ Cl!lfO 4.6 48 PHDI 0.1 5 PERA 0.1 7 

I TSME 0.9 1 CHUK * 0.1 7 LIIBI * 0.4 14 

ABAM 27.8 84 SIU.IX * o.o 2 CARO * 0.0 2 

I 
SASC 0.2 2 VASC * 0.2 2 JUPA * 0.2 7 

LAOC o.o 2 RHAL 8.1 38 AIIIA o.o 2 

VAKE * 18.3 64 VASI 1.6 23 

7 PEDA 0.1 4 l\KOC 0.1 2 

PHEM 5.3 43 CAJIEX * 1.2 11 

RILA * 0.0 4 PEBR o.o 2 

CAME 2.1 14 VEVI * 0.2 9 

VADE * 10.6 41 HI'l'EL * 0.0 2 

RUPB * 0.3 7 ARLA 0.4 18 

VAAL * 1.4 5 SETR * o.o 2 

ARUV * 0.1 2 VIOLA* o.o 2 

POKtJ * . o.o 2 BELA * 0.1 4 

KEFB 0.6 14 ClUfi2 * 0.2 11 

RULA * 1.1 38 LUPE 1,7 21 

SPDB 0.2 s POFL2 o.s 9 

RUSP * o.o 2 BWdt * o.o 2 

SPDO o.o 2 DDT * 0.3 12 

RIHO o.o 4 TIUH * o.o 2 

SASI2 * 0.3 2 AFTI * o.o 2 

COCA •· o.o 2 CLUH * 0.7 s 
GAOV 0.1 4 GYDR * 0.1 2 

CASTS o.o 2 LYCOP o.o 2 

RIBR * o.o 2 CACA * o.o 2 

WSB o.o 2 

TITR * o.o 2 

BLSP * o.o 2 
POBI * o.o 2 
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VEGE!'AIIml HPE 'f'RD§ - CONS SHRUBS - COliS .HERB§ MEAN CONs f. 
'rSKE-EASt' CASP * 0.3 g 

LIGR • 0.1 4 
LUPO 0.2 11 
l!GGLD 1.7 27 
CAlL • 0.5 9 
CAGE " o.o 2 
CASIJ * 0.3 12 
XETE " 0.0 2 
SCCE2 o.o 2 
LAME 0.7 5 
NEBR 0.1 2 
LOAM * o.o 2 
AGCR * 0.0 2 
ERTH o.o 2 
CABO 0.0 2 
PEFRP * 0.0 2 
ERDO 0.0 2 
MAMI 0.3 9 

TSME-WEST ABLA2 5.1 32 AMAL * 0.0 1 PTAO: * 0.2 7 
107 PLOTS PSME 0.3 6 PAHY 0.4 4 SMS'r " 0.1 2 

PIAL * 0.0 2 BEAQ 0.1 1 TIIOC 0.0 1 
PIEM 0.2 5 PYSE 0.1 4 AS'rER 0.1 2 
'l'SME 35.0 100 RUPA • 0.2 5 BROMO * 0.0 1 
ABGR 0.0 1 SOSI * 1.2 23 ERPE 0.2 s 
PIMO * 0.1 3 l\LSI 0.1 2 PEVI * o.o 1 
CHlfO 8.1 59 ARNE • 0.1 2 HYFE o.o 1 
THPL 0.8 4 RISES 0.4 3 LOLA 0.7 6 
TSIIE ,. 0.9 6 SOSC2 • o.o 1 ARCA2 0.0 1 
ABAH 20.7 74 CHUM • 0.0 1 PERA 0.1 3 

SALIX " 0.0 2 LUHI * 0.2 10 
VASC * 0.1 4 EPAN * 0.1 5 
RHAL 2.3 18 LUPIN 0.2 2 
VAME *10.2 45 JUPA • o.o 1 
LIB02 0.1 1 ANLA 0.0 1 
PHEM 10.1 51 PHAL • 0.0 1 
CAME 3.2 24 VASI 1.0 13 
VADE *10.3 47 ANOC 0.0 2 
RUPE • 2.5 26 CAREX * 0.6 7 
VAAL • 3.1 25 PEIIR o.o 1 
ACCI 0.2 3 VBVI • 0.7 17 
OPHO • 0.1 1 CABI 0.7 9 
COC02 0.0 1 KI'rEL * o.o 1 
H!FE 1.1 12 AlU.A 0.5 H 
RtiLA * 1.1 19 SBTR • 0.1 5 
SPOE 0.2 s VIOLA * 0.0 4 
RUSP • 0.2 s .JUIICU • o.o 2 
IURO 0.0 1 GBCA o.o l 
SASI2 * o.o 1 BELA * o.o 1 
COCA * 0.2 4 CAKI2 • 0.4 9 
VAPA * 0.0 1 LOPE 2.3 28 
JtlSA o.o 1 POI'L2 0.1 4 
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CLPr 1.7 5 EQU ·* 0.0 1 
GAOV 0.0 1 ELGL * o.o 2 
CASTS o.o 1 DEAT '* 0.2 9 
GAULT 0.1 1 DAIN * 0.0 1 

TlUN * 0.1 6 
ATFI * 0.3 7 
CLUN * 0.3 8 
PEORS 0.0 2 
GYDR * 0.0 1 
LYOOP 0.0 1 
STRO " 0.2 6 
ASFO 0.0 2 
LUSE 0.0 1 
TITR * o.o 3 
BLSP " 0.1 4 
LYAM * o.o 1 
Mlllll2 0.1 2 
POBI * 0.1 7 
CASP * 0.3 14 
BRCA * 0.0 1 
LIGR * 0.0 1 
LUPO 0.4 9 
AGGLD 2.3 28 
CAIL * 0.1 4 
CAGE * 0.0 1 
LAMU 0.0 2 
CASIJ * 0.2 9 
ATDI * 0.0 1 
XETE * 0.1 6 

,.. SCCE2 0.3 7 
LANE 0.3 8 
FEID * 0.0 2 
IIEBR 0.0 1 
LOAM * o.o 1 
GAAP 0.2 6 
CAR02 * o.o 2 
ERTB o.o 1 
GASO o.o 3 
PEFRP * 0.1 4 
POCO • o.o 1 
STIPA * 0.1 2 
ERDO 0.1 7 
!!AMI 0.3 14 

Eal. ABLA2 12.8 89 PAKr 1.3 56 LOBR • 0.1 11 
9 PLOTS PIAL *28.7 100 ARHB • 3.3 11 ARCO 0.4 33 

PIER .. 2.7 100 JUC04 1.0 56 ACMI 0.8 33 
LilLY 1.4 56 PBDI 1·4 33 ERPE 0.6 33 
PIOO 1.7 11· VASe •11.3 67 ERUH 0.7 22 
PlHO .. 0.1 11 VAKE * 0.9 22 FEVI * 4.6 33 
ABAK 0.1 11 PEDA 0.4 33 LtlLA 3.4 56 

PERY O.l 11 CACO * 0.1 11 
VACA * O.l 11 ARCA2 1.3 56 
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VI!GI<Tltii!D! Tn'E TRRII MEAN CORS SHRUBS - 001(~ HERBS MEAN Q;!J!S 
PIAL POFR 0.1 11 PERA 0.1 l.l 

LUHI • 2.9 56 
CARO * 0.7 22 
JUPA * 0.6 33 
VECU 0.1 ll 
ANLA 0.1 ll 
ARPA3 0.9 11 
PEBR 0.1 ll 
LUPE 2.8 11 
LUZUL * 0.2 11 
AGGLO 2.8 l1 
AG'!H * 0.2 11 

loM.X ABLA2 6.9 68 VASC *14.1 88 CAS'!I * 0.1 12 
8 PLOTS PIAL • 3.0 100 PHEM 8.4 88 ERPE 0.4 12 

PIEN 2.9 75 CAME 11.9 75 FEVI * 0.1 12 
LALY 36.0 100 GAHU 0.3 12 GRASS * o.s 25 
TSME 0.3 12 KAMI 0.1 12 ARCA2 o.s 25 

PHGL 0.3 12 LUHI * 6.0 88 
SACA6 * 0.1 12 JUPA * 0.6 25 
VADE • 3.9 50 VECU 1.3 75 

ANLA 0.3 25 
VASI 0.4 25 
CAREX * 2.6 75 
TRLA4 0.1 12 
CABI 0.3 12 
ARLA 0.3 25 
SE'!R * 0.1 12 
JUNCU * 0.1 12 
CANI2 * 2.0 25 
LOPE 8.3 75 
POFL2 1.6 38 
DEAT * 0.3 25 
LUPO 2.0 25 
AGGLD 8.3 75 
CAlL • 1.6 38 
CASI3 * 0.3 25 

t.!HBYD-s~na:~~-mum PIPO 1.2 36 ACGL . 0.2 9 AGSP * 20.0 67 
69 PLOTS PSHE o.s 10 ANAL * 1.2 20 LCioi2 * 0.4 14 

POTR 0.5 9 CEVE 0.1 1 ACIII . 0.4 23 
POTR2 o.o 1 8001 0.1 6 BROHU * o.o 1 
SAAM2 o.o 1 PHLE2- 0.1 4 CARU • 0.1 3 
SASC o.o 1 PREK • 0.1 7 CASTl * 0.0 1 
ALRH 0.1 1 SYAL • 0.1 6 EROH 0.0 3 

PRVI * 0.3 10 GRASS * 0.6 7 
RICE 0.2 12 BASA 6.8 57 

. .., SALIX* o.o 1 LUPIN 0.2 9 
ROSA * o.o 1 ERIOG 0.1 4 
ARrR 3.2 28 FltSTU 0.7 4 
ROHU * o.o 1 BRTE * 10.1 59 
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VECETAJ:Im! "l"!PB Dill IIIII! COR:! SHRDBS M2AN COR§ 1mRBS liM CONS 
SBRUB-S'tBPR HERB PUTR 6.6 54 LUSB 0.4 12 

SIIHBU o.o 1 VJ:CU.. o.o 1 
CRDO * o.o 1 EBLI 0.2 6 
HAST2 0.1 1 POBU .. 4.0 25 
HOOD o.o 3 Al!LU O;O 1 
ltHGL o.o 4 Cl\DR2 0.1 3 
SAD02 o.o 3 POA • 0.3 6 
AReA 0.5 13 STOC * 1.1 1 
ltHRA o.o 1 VETH o.o 1 
si.Ex • o.o 1 HE!)() 0.1 1 
ARTR2 0.7 9 AGRE .. 0.0 1 
CLLI , o.o 1 CEDI 2.4 12 
PHI. I o.o 1 RUCR * 0.4 1 
CllNI\. o.o 1 SIAL 0.2 3 
ARRI o.o 3 SILO 0.0 1 
ARDR 0.1 4 HESI\. * 0.0 1 
ART EM o.o 1 TOME 0.7 4 

POSE • 10.1 59 
ERTH 0.4 12 
CllTE 0.0 1 
SBCE " 0.2 6 
FEBR .. 4.0 25 
FESC * 0.0 1 
ERCI 0.1 3 
AGEX * 0.3 6 
POBR 1.1 7 
CI\.OB * 0.0 1 
Cl\.l\.0 * 0.1 1 
CliFL 0.0 1 
STC02 .. 2.4 12 
PLPA 0.4 1 
CliFI • 0.2 3 
MUll * 0.0 1 
POPR * 0.0 1 

IHBUB-S~Efli-POTR PIPO 1.4 so AMI\.L • 0.1 30 AGSP * 5.9 60 
10 PLOTS PSHE 0.6 20 PREH * 0.1 10 LODI2 * 1.3 20 

SYAL • 0.1 10 ACIU 0.1 10 
.PRVI * o.s 30 LOKAT * 0.3 10 
LOUT2 * 0.2 20 1WIA 3.1 40 
li.ICI 0.2 10 BRIOC 2.5 10 
ARTR 0.3 10 BKTB .. 3.6 10 
PUTR 29.5 100 LUSB 0.9 20 

POBU * 0.4 10 
STOC • 0.1 10 
HEDO 0.5 10 
POSE * 3.6 70 
ERTH 0.9 20 
FBIIR * 0.4 10 
POIIR 0.1 10 
CAAO * 0.5 10 
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VJGJTATJOK TIPE DEIS MIM QQ!(S SH!UJBS MEM (X)NS J!ERBS HEM CONS 

6HSQI-S7EPf~-ARTR ABLA2 0.1 5 CEYE 2.2 15 AGSP * 4.8 40 
20 PLOTS PIPO 1.4 55 BODI 0.1 5 THOC 0.1 5 

PSME 1.1 35 . PAKY O.i 5 LODI2 " 0.1 5 
POTR 0.3 10 SIAL " 0.3 10 ACKI 0.8 40 
PIAL * 0.2 10 SIOR 0.2 5 BROHU " 0.1 5 

PEFR3 0.1 5 CARU " 0.3 5 
PRVI * 0.1 5 CASTI * 0.3 5 
SPBE 0.1 5 ERIGE 0.2 15 
RICE 0.5 20 ERPE 0.2 5 
ARTR 40.4 100 ERUM 0.8 25 
PUTR ' 0.6 20 FEVI • 0.6 5 
CRDO * 0.3 10 GRASS * 4.3 10 
ARTR2 0.3 10 LOMAT * 0.1 5 
CHNA 0.1 5 LULA 0.4 5 
ARRI 0.3 5 BASil. l.l 30 
CMYRS 0.1 5 LUNA2 0.2 5 
CMVI 0.1 s LUPIN 0.9 25 

CAREX * 1.6 10 
FESTU 0.8 10 
BRTE • 2.2 20 
LUSE 0.1 s 
ERLI 0.4 s 
POBU * 0.9 20 
CEDI 0.1 5 
TOME 0.8 10 
POSE • 2.2 20 
ERTH 0.1 5 
SECE * 0.4 5 

,.. FEBR * 0.9 20 
STC02 * 0.1 5 

M.fll!E I§ADOW lEI • ABLA2 0.6 31 ARNE • 0.1 6 ACKI 0.5 19 
16 PLOTS PIAL " 1.9 38 .:nlC04 0.8 44 CASTI * 0.4 19 

PIEN 1.4 44 PHDI 0.8 19 ERIGE 0.1 6 
LALY 0.9 38 SALIX • 1.4 25 ERPE 0.7 19 

VJ>.SC • 0.5 12 ERUM 0.1 12 
VANE • o.6 6 FEVI * 3.8 19 
PEDA 0.1 6 GRASS * 3.1 38 
PHEK 2.5 50 LULA 0.1 6 
VACA " 1.4 19 POTEN 1.8 31 
CAKE 1.8 ·2s ARCA2 0.9 25 
ltAKI 1.0 31 LOBI • 0.6 12 
SAil I • 0.1 6 .:nlPA * 0.4 12 
CATE2 0.1 6 VECD 0.2 12 
PHCL 0.3 19 ERIOG 0.2 12 
VADB • 0.6 12 JIIILA 3.2 44 
ARUV • 0.3 6 PHAL * 0.3 u 
POFR 0.4 6 PODI 1.1 25 

VASI 0.1 6 
CARBX * 9.1 62 
'lRLA4 0.1 6 
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DGUto=Oif n:u 'l'REES - COlli IUBUI MJI!IUI' !021!!§ HERBS - CO!!§ 
ALPINE HBADOW (B) CALB2 0.3 6 

GBCI\ 0.9 31 
AROB 0.8 19 
I.UI.£2 0.8 12 
DROC 1.1 25 
CANI2 " 16.6 44 
LOPE 0.4 6 
POFL2 0.9 19 
DEAT * 0.1 6 
LUZUL * 0.1 6 I DAIN * 0.3 12 
PEORS 0.4 12 I CASP * 0.1 6 
HEARl 0.3 6 
BRCA * 0.9 31 
LIGUS * 0.8 19 
FERN 0.8 12 
SECY 1.1 25 
LUPO 16.6 44 
AGGLD 0.4 6 
CAlL * 0.9 19 
CASIJ * 0.1 6 
AGTH * 0.1 6 
ATDI * 0.3 12 
FEID " 0.4 12 
MAMI 0.1 6 

.M.l:lfm HJ;ADOW I!U ABLAl 1.4 60 SCSI * 0.2 20 ERGR * 0.2 10 
5 PLO'l'S PIE!! 0.2 20 SALIX * 1.2 20 CASTI * 0.4 20 

TSME 
,. 

1.2 20 VASC * 0.2 20 ERPE 2.4 20 
CBNO 0.6 20 PHEH 4.8 80 GRASS * 1.0 20 
TSHE 0.6 20 VACA * 2.0 20 LULA 0.8 20 
ABl\M 0.4 20 CAME 2.6 60 PERA 0.2 20 

KAKI 0.4 20 LUlU * 0.2 20 
PHGL 0.4 20 VECU 1.2 60. 
VADB • 3.6 80 ANLA 0.6 40 
SPDZ 2.0 20 PHAL * 0.2 20 

PODI 0.2 20 
VASI 0.4 20 
AMOC 0.2 20 
CAREX * 1.6 20 
PEP 0.2 20 

1 

TRLA4 0.2 20 
VBVI * 0.2 20 
CABI 3.6 40 

I ARLA 0.2 20 

! PEGR 0.2 . 20 
GECA 0.2 20 

j CANI2 • 28.0 100 
I LOPE 10.8 80 

POFL2 2.0 20 
20M * 2.2 .. 40 
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V'EcJm\nmt TYPK TRRU MEAN CONs SHRUBS . Jf£AJf COHs B2k81] HEM s;QNS 
ALPINE HIWlow {W) 

DD'l' • 1.2 40 
CAsP * 1.2 40 
CAses • 0.2 20 
IIRCA * 0.2 20 
LOPO 28.0 100 
AGGLD 10.8' 80 
CArL * 2.0 20 
CAGE * 2.2 40 
CAsiJ * 1.2 40 
MAMI 1.2 40 

l!UBALP;[NJi< LUSH ABLA2 3.6 12 AMAL • 0.1 2 ARCO 0.1 2 
I!EAOOW-EAST PSME 0.1 5 PAMY 0.2 s ERGR • 0.6 12 

40 PLOTS PIAL " 0.6 30 LOIN • 0.1 2 PTAQ " 0.4 2 PIEN 2.5 45 PYAS 0.1 2 THOC 4.8 38 LALY 0.4 20 SARA * 0.2 10 VIGL * 0.1 8 
PICO 0.5 10 sosr * o.o 2 ACHI 1.1 32 TSME 0.4 5 ALSI 0.6 8 ANAR2 * 1.1 12 eHNO 0.1 5 ARNE * 0.1 2 ARMA3 o.o 2 AllAM 0.4 5 Jl/C04 0.1 2 ASTER 1.0 12 SASC 0.6 s PHDI 0.3 18 BROHU * 0.2 12 RISES 0.3 12 CARU * 0.4 2 SOSe2 * 0.9 s CASTI * 0.5 25 SALIX * l.J 32 · ERIGE 0.4 8 VASe * 1.1 35 ERPE 1.7 32 RHAL 0.1 10 ERUK 0.1 8 VAME * 0.2 8 I'EVI * 4.3 40 PERY 0.1 2 CRASS * J.2 30 PHEK 1.0 42 HYFE 0.1 2 

,.. 
LEGL 0.4 12 LICl\2 * 0.9 28 RILA * 0.1 8 I.OMAT * 0.2 2 SAH02 * 0.1 2 LOLA 1.8 30 VACA • 0.6 5 osoc • 0.3 8 CAKE 0.2 12 POTEN 0.6 18 OAHU o.o 2 ARCA2 0.2 12 KAMI 0.1 s PERA 0.2 10 SAHI * 0.1 2 LUBI • 1.1 28 PHGL o.o 2 CARo * 0.1 2 VADE * 0.8 20 BPAN * 0.2 12 VAAL * 0.1 2 LUPIN o.s 10 SAC02 * o.s 15 PRAcA 0.1 5 PEPR o.o 2 .1UPA * o.s 18 POnt o.o 2 VECo o.s 22 SPDE 0.1 s· AOFO o.o 2 Sl\512 * o.s 2 ANLA 0.6 22 

ARPA3 0.2 10 
PIIIU. * 0.7 32 
POOr 0.2 8 
YASI 2.5 40 
Moe 0.7 22 
CAREX * 7.6 48 
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VEG£TAtlSII TrP£ TREES - COliS SBHDBI - COR!! HERBS HIM CONS 
StmALPIJm LUSH OXDI * 0.1 2 

MEADOW-BAST PEIIR 0.3 15 
TRLA4 1.1 25 
VBVI * 5.4 55 
CABI 1.4 18 
ERIOP 0.8 8 
MI'l'EL * 0.2 8 
ARLA 0.2 10 
SBTR * 0.2 12 
VIOLA * 0.1 5 
JONCU * 0.3 8 
Fi!VI * 0.6 12 
PEGR 0.4 12 
MlMA 0.2 5 
TIILA2 0.4 2 
CALE2 1.2 8 
CECA 0.3 20 
BELA * 1.5 18 
tiRO I 0.0 2 
CAKI2 * 0.7 15 
LUPE 1.8 15 
POFL2 2.8 32 
EQAll. * 0.1 5 
FBSTO 0.1 2 

CALAM * 0.3 2 
ELGL * 0.4 12 
OSMOR * 0.2 10 
Dl\.IN * 1.0 2 
CLUN * 0.1 2 
STRO " 0.1 2 
ASFO 0.2 8 
ASEN 2.8 12 
POBI * 0.1 2 
CASP * 2.9 20 
LYSI 0.6 12 
CASCS * 0.4 12 
HERTE * 0.2 5 
MEPA • 0.4 2 
J!EAR3 1.2 8 
8RCA • 0.3 20 
LICR * 1.5 18 
CADI o.o 2 
LUPO 0.7· 15 
AGGLD 1.8 15 
CAlL • 2.8 32 
CAGE * 0.1 5 
TOME 0.1 2 

I ACTR 0.3 2 l LAMU 0.4 12 

·I CAPA * 0.2 10 
ATOI * 1.0 2 
LANE 0.2 2 

I GAAP 0.1 2 

1 
135 



00832

Y,IGETlttlml ft"PI TREEI MEAN Q;!N:E IHBUBS - CON;!! HliRBS I!I&H CONs SUBALPIIIB. LtJSH CIIR02 ... 0.2 a !mAllOW-EAST 
SASI 2.8 12 
ERDa 0.1 2 
KAKI . 2.9 20 

§IJBAI.Pif!l: lo!l~H ABLA2 3.1 62 AMAL * 0.0 4 DIRO .. 0.1 2 MEADOW-nu PI .ilL * 0.1 8 PAMY 0.2 10 ERGR * 0.4 21 48 PLOTS PIEH 0.2 8 PREH • 0.3 4 PTAQ * 3.1 8 Ll\LY 0.0 2 SYAL * 0.0 2 SHST * 0.4 s PICO 0.1 4 RUPA • o.o 2 TROC 3.4 29 TSME 1.8 48 SARA t * o.o 2 VIGL * 0.0 2 
CHNO 1.4 27 SOSI * 1.0 29 ACMI 0.4 15 ABAM 0.3 19 ALSI 0.2 2 ANAR2 * 0.3 12 

ARNE * 0.0 2 ARMA3 0. 5 10 
JUC04 o.o 2 ASTER 0.6 10 
PRDI 0.3 15 BROHU * 0.2 4 
RISES 0.4 8 CARU * o. 1 2 
SOSC2 * 0.2 8 CAST! * 0.1 12 
SALIX * 0.1 2 ERPE 0.9 23 
VASC * 0.1 6 ERUM 0. I 4 
RHAL 0.2 8 FEVI * 2.8 27 
VAME * 2.4 25 GRASS * 0.8 ~s 
PHEM 1.9 40 HYFE 0.2 6 
VACA * 0.2 6 LULA 3.8 sa 
CAME o.s 12 POT EN 0.1 4 
GAMU 0.0 2 ARCA2 0.1 10 
KAKI 0.2 6 PERA 0.3 10 
VADE * 8.6 60 LUHI * 0.4 15 
RUPE * 0.0 2 CARO * 0.2 10 

.VAAL • 0.2 4 EPAN • 2.8 35 
SAC02 * 0.1 4 LUPIN o.o 2 
POFR o.o 2 JUPA * 0.3 6 
RULA • o.o 2 VECU 0.1 a 
SABA .. 0.2 4 AQFO 0.1 6 
SPDE 1.4 17 ANLA 0.1 8 
RIISP • 0.1 2 ARPA3 o.o ~ 
SPIRA 0.1 2 PHAL • 0.4 12 
SPDO 0.4 2 PODI 0.1 4 
RIRO 0.1 6 VASI 13.5 77 
RO!IU .. 0.0 2 ANOC 0.3 10 

CAREX * 2.1 25 
IWII2 0.0 2 
PUR 0.7 29 
%RLA4 0.6 e 
VEVI * 5.5 56 
CAlli 0.9 12 
MITEL * o.o 2 
ARLI\. 2.2 44 
SBTR .. 0.2 10 
VIOLA * 0.2 6 
JUI!IctJ * o.o 4 
FRVI • 0.2 4 
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~ETA:J:;J;m:J: D:fl TREE!j •• c:xlH:i !iHRUBS HI&! COHS HERB§ - CONS 

S!JBALPiliB LUSH PBGll 0.2 6 
HEADOW-wBST - 0.0 2 

BELA * 1.0 11 
CNI'I2 * 0.4 15 
LtlPE 0.8 19 
POFL2 1.8 44 
EQAR * 0.1 4 
ELGL * 1.1 11 
OSMOR * 0.0 2 
DEAT * 0.4 19 
Dl\III * 0.3 2 
SOCA 0.5 6 
i'EORS o.o 2 
ELPA2 0.5 6 
ASPO 0.1 8 
ASEN 0.9 8 
VI CIA 0.1 2 
POBI * 4.0 27 
Cl\SP * 8.5 35 
LYSI 0.2 4 
CASCS * 0.2 6 

MERTE * o.o 2 
LICR * 1.0 17 
LUPO 0.4 15 
ACCLD 0.8 19 
Cl\IL * 1.8 44 
CAGE " 0.1 4 
IJ\Mtl 1.1 17 
CAPA * 0.0 2 

,. CASI3 * 0.4 19 
ATDI * 0.3 2 
EQHY * 0.5 6 
FEID * o.o 2 
Cl\M£2 * 0.5 6 
CAR02 * 0.1 8 
SASI 0.9 8 
CliTE 0.1 2 
ERDO 4.0 27 
MAMI 8.5 35 

§UBALPIIII! Hl§l~ ABLA2 3.2 65 ACGL o.o 1 LOBR * 0.4 12 
I!BI MDDOW !!U PIPO· o.o 1 AHAL * o.o 3 AJlOO 0.2 5 

75 PLOTS PSU 0.1 4 CEVE 0.2 4 ERCR * 0.4 19 
POrR 0.3 1 PAMY 1.0 15 PTAO * 0.1 1 
PIAL * o.s 55 LOIH * o.o 1 THOC 0.2 1 
PIEH 0.6 28 RUPA * o.o 1 ACHI 1.2 45 
LALY 1.4 27 SARA * o.o 1 .llliAR2 * o.o 1 
PIOO 0.6 s SOSI * 0.1 s ASTER 0.4 9 
TSU 0.3 1 P£FR3 0.1 3 BROHU * 0.1 1 
PIMO • 0.1 3 ALSI 0.3 4 CliRU * 1.1 9 
CHilO 0.1 3 ARliE * 0.2 4 Cl\STI * 0.3 16 
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V'm1ITA115Kf lf"YPE TREE§ J!EAlf COl!§ JiHRUBii - CONi HER Ill! ME1df Q;!NS 
SUBALPIKE MESIC- SASC 0.4 7 JlJ004 0.3 11 ERIGE 0.2 s 

DRr MEADOW (E) PSDI 1.8 41 ERPE 1.1 33 
SPBE o.o 1 ERUK 0.6 21 
LOtiT2 * 0.0 1 FEVI * 15.0 69 
RICE o.o 1 GRASS * 1.1 25 
SASC o.o 1 LICA2 * 0.9 21 
SOSC2 * 0.2 7 LOKAT * 0.1 3 

SALIX * 0.8 9 LOLA 1.9 39 
VASC * 3.1 32 POl' EN 0.1 4 
VAllE * 0.9 9 CACO * 0.0 4 
PERY 0.0 3 Ali.CA2 1.6 49 
PHEH' 1.8 28 PERA 0.1 7 
LEGL 0.1 4 LUHI * 1.5 32 
CLCO 0.0 1 ANRA 0.0 1 
VACA * 1.8 19 CARO * 0.1 4 
CAME 1.1 15 EPAN • 0.1 9 
ltAMI 0.0 1 LUPIN 0.2 5 
PHGL 0.1 5 FRAGA 0.0 3 
VADE • 1.3 15 JUPA • . 2.2 40 
ROGY * o.o 1 VECU 0.7 24 
PEPR 0.0 1 AQFO 0.0 1 
SABA • 0.1 1 ERIOG 0.0 1 
SPDE 0.0 1 ANLA 3.4 37 
SPDO 0.1 3 ARPA3 0.2 9 
RIHO 0.0 1 PHAL * 0.4 16 
ARTR 0.0 1 POOl 0.4 11 
ARLU 0.1 l VASI 0.3 12 
SASI2 * 0.0 1 ANOC 0.2 12 
SAllY * 0.1 1 CAREX • 4.4 33 
RIWA 0.0 1 PEBR 0.1 7 

TRLA4 0.3 9 
VEVI * 0.2 9 
CABI 0.0 3 
Ali.LA 0.1 5 
SETR • 0.0 4 
JUNCU • 0.0 3' 
FRVI * 0.4 9 
PEGR 0.1 7 
ANMA 0.2 9 
GECA 0.1 7 
CANI2 * 0.2 7 
LOPE _ 1.3 13 
POFL2 1.1 24 
EQAR * o.o 1 
CALAM * 0.1 4 
ELGL * o.o 3 

OSMOR * o.o 1 
SEST2 0.2 3 
DEAT * 0.1 4 
LUZ!IL * o.o 1 
DUN * 0.3 3 
ASFO 0.3 1 
ASEN o.s 7 
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VEGETI!'l'Iatr '!'!'PI!: DUS· PM cotfl SHR!ll!l - COB§ BIB IIi - COlfli 
SOBALPDC£ HBSio- CM:A •. 0.1 

DRY JIZADOW [B) ARID 0.1 3 
POA " o.o 1 
POBI * 0.1 3 
CASP " 0.1 3 
LYSI 0.4 9 
Cli.SCS 0.1 7 
HBR'l'E * 0.2 9 
BIICA * 0.1 7 
LUPO 0.2 7 
AGGLD 1.3 13 
CAIL * 1.1 24 
CAGE * o.o 1 
ACl'R 0.1 4 
LliMU o.o 3 
CAPA • o.o. 1 
HIMO 0.2 3 
CASI3 * 0.1 4 
AG'l'H * o.o 1 
A'l'DI * 0.3 3 
CAR02 * 0.3 1 
SASI 0.5 4 
AGCR * o.o 1 
FESC * 0.1 3 
AGEX * o.o 1 
ERDO 0.1 3 
Hl\MI 0.1 3 

12B!Lfl!l H§SIQ= ABLA2,.. 5.8 30 PAMY 0.4 26 LOBR * 0.3 15 
I:!BX DAOOW IW} PIAl. * 0.4 19 SOSI * 0.6 7 ERGR * 0.3 26 

27 PLOrS Pl:Ell 0.4 15 PHDI 3.9 63 PTAQ * 1.1 4 
LALY 0.1 7 RIBES 0.0 4 TIIOC 0.3 11 

- TSI!E 0.5 11 SALIX * 0.1 7 ACIU 0.3 11 
PIMO " 0.0 4 VASC " 2.4 41 ASTER 0.3 15 
CHI(() o.s 11 RHIII. o.o 4 BROXl1 " 0.1 4 

VANE * 2.0 26 CASTI * o.s 19 
PEDA 0.1 4 ERPE 2.6 59 
PHEH 2.5 41 EIWM 0.3 11 
VACA " 1.1 7 FEVI * 10.2 78 
CAHB 0.8 15 GRASS * 0.8 15' 
VADE * 6.6 56 LICA2 * o.·3 7 
SABA * o.o 4 LOIIAT • o.o 4 

I.1JIA 3.9 52 
POTBR o.o 4 
ARCA2 2.8 56 
PERA 0.1 4 
LUBI • 1.2 44 
CARO * 0.1 7 
EPJIK * 0.1 4 
LUPXII 0.6 li 
.JUPA • 2.5 48 
V£C[J 1.0 44 

139 



00836

VEGUIIIQB Ulli '!'REE§ KEMl CON§ IUBDBS - £215 HEBil! H§AN CON~ SUBl\LPI!IB KBSic- AQFO o.o 4 DRY MEAllOW (W) ANI.A 4.4 52 
ARPA3 0.1 7 
PHAL * 0.3 19 
PODI 0.4 15 
VASI 0.7 30 
ANOC 2.0 56 
CAREX * 3.6 44 
PEBR 0.3 26 
TRLA4 0.1 j 

VEVI * 0.4 30 
ARLA 2.2 33 
SETR * 0.0 4 
VIOLA * o.o 4 
PEGR 0.0 4 
GECA 0.1 j 

CANI2 * 0.4 15 
L!JPE 1.5 41 
POFL2 2.4 37 
DEAl' * 0.2 7 
ASFO 0.1 4 
ASEN 0.6 4 
POBI * 0.6 11 
CASP • o.o 4 
CAses • o.o 4 
BRCA • 0.1 1 
LUPO 0.4 15 
AGGLO 1.5 41 
CAIL • 2.4 37 
CASI3 * 0.2 7 
CAR02 * 0.1 4 
SASI 0.6 4 
ERDO 0.6 11 

l!OBALfl!l HgAiHEB AELA2 3.0 71 SOSI * 1.9 29 ERGR * 0.3 6 
Him Vi\Df< PIAL * 0.4 32 ALSI 0.6 6 PTAQ * 0.3 6 

31 PLOTS PIEH 0.2 13 PHDI 0.3 13 THOC 0.1 3 
LAL1' 1.1 32 VASe * 0.4 6 ACMI 0.1 3 
'l'SHE 4.5 55 V1IME • 2.8 16 ASTER 0.4 10 
CllliO 0.3 13 PEOA o.o 3 CASTI * 0.1 3 
TSHE 0.2 3 P8EK 24.7 87 EIUGE 0.1 6 
ABJIM 0.8 23 VACA * o.s 10 ERPE - 0.2 6 

CAME 8.2 61 FEVI * o.s 13 
PHGL 0.7 6 GRASS * 0.1 3 
w.DE *21.2 90 LOHAT * 0.1 10 
SPDE 0.3 3 LULA 0.6 19 
SPDO 1.0 13 POTEH 0.1 3 
RIHO 0.1 6 ARCA2 0.1 10 

~ LU!ii • 0.6 32 
CARO * 0.1 10 
EPAif .. o.o 3 
.niP A * 0.2 10 
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y&UATY.g) Dfl 'DEl§ HEM~ CONS SHRUB:ij MEAN CONS HEU~ - COliS 
sUBALPID BEATHBit VBCIJ 0.3 19 
WITS VADE 1o!lt.A 1.0 26 

PHAL • o.o 3 
POOI 0.0 3 
VASI 1.4 26 
uoc 0.4 13 
CAREX * 0.2 13 
'l'RLA4 o.o 3 
VEVI ,. 1.3 6 
ARLA 0.1 6 
.:nmcu • 0.0 3 
PEGR 0.1 6 
GECA 0.1 10 
CANI2 * 1.6 45 
LUPE 5.5 74 
POPL2 o. 7 23 
DEAT • 0.2 16 
POBI * 0.4 23 
CASP • 1.5 42 I 
CASC5 * 0.1 6 
BRCA * 0.1 10 
LUPO 1.6 45 
AGGLD 5.5 74 
CAlL * 0.7 3 
CASI3 * 0.2 16 
ERDO 0.4 23 
MAMI 1.5 42 

~2~A~~~ HEATHER ABLA2 
7 

1.2 38 PAMY 0.1 2 Ei!GR • 0.0 2 
WITH VADE {W) PIAL * o.o 2 SOSI * 0.9 19 PTAO * 0.0 1 

80 PLOTS PIEN 0.1 2 JUC04 0.7 4 Al!AR2 * 0.0 1 
IJ\LY 0.4 10 PHDI 0.2 5 I\RMA3 0.0 1 

-TSME 7.4 19 RIBES o.o 1 ASTER 0.0 2 
PIHO * 0.0 2 SOSC2 * o.o 1 CASTI * 0.1 5 
CHliO 1.3 34 SALIX • o.o 1 ERIGE 0•1 1 
AllAM 0.6 21 VASC • 0.2 1 ElU'E 0.8 22 

lUIAL 0.4 9 l'EVI * 0.2 6 
VAME • 1.3 9 GRASS * 0.1 6 
PHEH 27.7 92 LICA2 * o.o 1 
VACA * 0.9 6 IAJI.,A 0.9 11 
CAMS 12.8 60 PERA 0.1 4 
kAK1 o.o 1 LUBI * 0.5 16 
PHCL 0.1 2 EPU * 0.2 5 
VADB *18.9 85 .rot'A * 0.1 5 
RUPB .. 0.1 2 VBCU 0.1 9 
VAAL * o.o 1 ERIOO 0.1 1 
SA002 * o.o 1 liiiLA 1.1 15 
MBFE o.o 2 VASI 1.6 31 
SABA * o.o 1 Moe 0.2 10 
SPDB 0.3 2 CARE% .. 0.7 14 
RIHO o.o 2 BADI2 o.o 1 
SASI2 * o.o 2 PEBR 0.2 5 
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VEGifli%1211 D:21 'rREES - COM:! §HRUBii MElli! CONS HERI!li t!llll! CON§. l1l 
SllBALPIIIB BEA7BER TRLA4 0.0 1 S1 

WITH ~E VEVl: * 0.3 12 
CABI 0.3 a 
ARLA 0.7 20 
SETR * 0.0 2 
PEGR o.o 1 
ANMA 0.0 1 
CALE2 0.1 2 
GECA 0.1 6 
CANI2 * 4.3 50 
LUPE 4.5 70 
POFL2 O.J 12 
ELGL * 0.0 1 
DEAT * 0.3 15 
LUZUL • 0.0 1 
PEORS 0.2 5 
ASFO 0.0 2 
POBI * 0.8 10 
CASP * 1.0 29 ~ 

Cl\SCS • o.o 1 
MERTE * 0.0 1 
MEAR3 0.1 2 
BRCA • 0.1 6 
LUPO 4.3 50 
AGGLD 4.5 70 
CAIL * 0.3 12 
LAMU o.o l 

CASI3 * 0.3 15 
AGTH • o.o l 
FEID * 0.2 5 

CAR02 * o.o 2 

ERDO o.s 10 
MAMI 1.0 29 

lilll!M.PI!U! I!OSAIC ABLA2 4.8 73 PAHY 0.2 13 LOBR • 0.1 7 

=EMI POTR 0.1 7 SARA * 0.1 7 ERGR * 0.1 7 
15 PLOTS PIAL " 3.1 47 l'.RNE " 1.1 13 ACMI 0.1 7 

PIEM 0.5 27 JUC04 2.0 40 CASTI * 0.1 7 
LALY 1.5 40 PHDl 0.2 13 ERIGE 0.1 7 
PICO 2.0 13 SOSC2 0.1 1 ERPE 0.1 7 
t'5MB 1.3 33 VASC • 1.9 13 l'EVI • 1.8 47 
CHKO o.3 1 WoKE • 0.6 20 GRASS * 0.4 13 

PBDA 0.6 40 LOHAT * 0.1 7 
RULE •. 0.3 1 POTE1C 0.1 7 
PHEM 2.0 40 AllCA2 0.3 20 
LEGL 0.1 1 LUHI • 0.2 13 
VACA • 0.1 1 LUPIN 0.7 13 

. CAKE 1.1 27 APAN 0.1 1 
GABtl 0.1 7 JUPA • 0.3 20 
JtAKI 0.1 13 AQ!'O 0.4 7 
SANI * 0.3 7 BIUOG 0.1 7 
PIIGL 1.2 27 AHLA 0.1 13 
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00840

VRCU&Dmt i:iPR i:RRifS - CONS SRR.DBS - CONS HliiBI!I! MEAN CONS 
K01t'DliB MOSAIC PBEK s.o 50 

-IIBS'l' ACCI 7.5 so 
SPDE 4.0 50 
RUSP * 3.0 50 

MONTANE JlERB PIPO 1.8 42 l\COL 0.3 17 AGSP * 0.2 a 
~ PSME 2.9 33 l\MAL * 0.3 8 DIHO * 0.2 a 

12 PLOTS ACMA 1.1 8 BODI 1.4 17 PTAQ * 2.5 a 
SASC 7.2 17 PREM * 0.2 8 LODI2 * 0.2 8 

SYAL * 0.6 17 ACMI 0.6 33 
SYOR' 0.1 8 ASTER 0.3 8 
RUPA * 0.1 8 BROMU * 1.3 8 
SARA * 0.2 8 CARU * 0.4 8 
ALSI 0.9 n GRASS * 0.1 s 
ARNE • 0.1 8 LULA o.s a 
SALIX * 2.5 a BASA 2.7 17 
ROSA * 0.7 a CACO • 0.1 8 
SACE * 0.3 a LUNA2 0.1 8 
PUTR 0.2 8 ACRU 0.1 8 
HAST2 1.0 a CARO • 0.2 8 
ARTR2 1.0 B CAREX * 5.1 8 

VEVI 0.1 8 
SETR * 0.1 8 
VIOLA * 0.2 8 
ELGL * 0.1 8 
ATFI * 0.4 a 
AGROS * 1.1 8 
BRTE * 0.9 25 

" ERLI 0.1 8 
POA * 1.0 8 
RUCR * 1.7 8 
SIAL 0.7 8 
LAMU 0.1 8 
SCCE2 0.4 8 
BARO 1.7 6 
POSE * 0.9 25 
SECE * 0.1 B 
l\GEX * 1.0 8 
PLPA 1.7 8 
CAPI * 0.7 8 

H<lln'l\NE HIM ABLA2 0.4 20 SOSI * 0.2 20 ASTER 6.0 60 
:!fin TSHB 6.6 60 PBEM 2.2 40 ERPE 4.4 60 

5 PLOTS CHilO 4.4 60 VADE • 3.6 60 GRASS * 1.0 20 
ABliK 0.8 40 SPDE 1.6 40 APAN 2.0 20 

SPDO 2.0 20 Cl\REX * 24.0 80 
CABI 1.2 40 
£OAR * 1.6 60 
CACA * 2.2 40 
CAGE * 1.6 60 
AGCR * 2.2 40 

144 



00841

VEGETAJ:J;QI! :O:EI 'TRI!:RS - CONI iHBYlUI MEAif QO!I!i BIBIII KEAif CONI! 
MONTliJOt SHRUB ABLA2 2.9 43 AOGL 2.2 20 AGSP * o.s 8 
-EMT Pil'O 0.6 6 AMAL • 2.6 29 LOBR * 0.1 6 

49 PLOTS PSIIE 1.7 35 CEVE 3.2 20 DIBO • 0.1 2 
POra 3.4 14 HODI 0.9 8 BRGR • 1.0 2 
POTR2 0.3 4 PAMY s.o 39 PTAQ 3.5 14 
PiaL * 0.3 10 PHLE2 0.1 4 TBOC 1.5 15 
PIER 1.0 22 PREK * 3.6 20 VICL • 0.0 2 
LllLY 0.1 6 SY:U. * 1.5 20 LODI2 * 0.1 ' 2 
PICO 0.2 8 SYOR o.o 2 ACI!I 0.2 1a 
TSME 0.4 14 BEAO 0.1 4 l\Kl\R2 * o.o 2 
PIMO * o.o 4 LOIN * 0.2 6 ARKA3 0.1 6 
CHilO 0.4 8 PYAS , 0.1 2 ASTER 0.2 a 

.THPL o.o 2 RUPA • 0.8 1a BROKU * 0.2 4 
ABAM 0.9 24 SARA * 0.2 8 CARU * 1.7 12 
SASC 5.0 31 SOSI * o.s 10 CAS'l'I * 0.1 6 

PEFR3 0.2 10 ERIGE o.o 2 
PRVI * o.o 2 ERPE o.o 2 
ALSI 5.3 27 ElWH o.o 2 
ARNE * 0.1 4 FEVI * 0.4 2 
PHDI o.o 4 GRASS * 0.7 12 
RISES 0.1 4 HYFE 0.4 4 
SPBE 0.4 10 LICA2 * o.o 4 
SASC o.s 4 LOMA'!" * o.o 2 
SOSC2 * 2.6 20 LULA 0.1 6 
SALIX * 4.9 20 osoc * 0.2 a 
VASC * 0.2 4 POTEM 0.1 4 

RHAL 0.4 2 CACO • o.o 2 
SHCA • o.o 2 UlXA2 o.o 2 
VAME * 5.4 24 liRCA2 0.1 2 
PEDA 0.1 2 PERA o.o 2 
RULE * 0.1 6 LUlU * 0.1 2 
RILA * 0.1 8 CARO * 0.2 10 
RIVI * 0.1 6 EPAN * 1.1 29 
RUID * o.o 2 APAN 0.1 2 
VADE * 0.1 4 JUPA * o.o 2 
RUPE * o.o 2 VASI 0.3 10 
VAAL * 0.2 2 CARE%. 0.6 10 
SA C02 • 1.3 4 TRLA4 o.o 2 
liRUV * o.o 2 VEVI " 0.1 10 
POFR 0.1 2 CAB I 0.2 4 
ACCI 2.1 14 KI'l'EL * 0.1 2 
OPHO • 0.1 2 ARLA 0.2 6 
COST • 1.8 2 SETII. ... o.o 2 
ROSA * 0.1 6 FRVI * 0.1 4 
RULA • 0.4 10 AlOIA o.s 12 
SABA. .• ·0.8 4 CBCA o.o 2 
SPDE 0.9 6 BBIA " 0.2 8 
RUSP * 0.7 10 URDI 0.1 4 
BEGL 1.2 4 LllPB 0.1 2 
SPDO 1.6 12 POFL2 0.6 4 
VAOCI • o;1 2 BQliR * o.o 4 
RIBO 0.1 2 CAIJIH • .0.3 6 
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DGETI-1:1ml T'tP:R TREE§ MEl\lt CONS §;HRUBS MEAN CON§ HERBS HIM! CONS 
MOit'1'ANE SHRUB ARLO o.~ 2 ELGL * ~-3 ~0 

-EAST SASI2 * 2.3 6 DAIH • o.~ 2 
COCA * 0.~ 4 ATFI • 0.7 4 
SACE .. 0.0 4 SOCA 0.1 4 
RUBUS * 0.0 2 CLUH * 0.0 2 
PI!TR 0.1 2 ASFO 0.6 8 
RHPI! 0.0 2 ASEN 0.2 8 
RIWA 0-~ 2 AGROS * 0.0 2 
SAPH * 1.4 2 CACA * 0.2 4 
ALNUS o.s 4 ARLU o.o 2 
PRI!NU * 0.1 2 LYAM * 0.1 4 

CASP * 0.8 4 
U'SI 0.1 4 
MERTE * 0.5 12 
BRCA * o.o 2 
LIGR * 0.2 B 
GAOl 0.1 4 
AGGLD 0.1 2 
CAlL * 0.6 4 
CAGE * 0.0 4 
ACTR 0.3 6 
LAMU 1.3 10 
ATDI * 0.1 2 
SCCE2 0.7 4 
EQHY * 0.1 4 
LANE 0.0 2 
CAR02 * 0.6 6 
SASI 0.2 8 

BAMO 0.0 2 ,.. AGCR * 0.2 4 
FESC * 0.0 2 
POCO * 0.1 4 
MAMI 0.8 4 

HO!!IAHE S!!BUB ABLA2 2.0 30 ACGL 1.1 12 ARCO 0.0 3 
~ PSME 0.7 24 ANAL * 0.8 15 PTAQ * 1.6 12 

33 PLOTS POTR 0.3 3 CEVE C.3 6 SHST * 0.2 J 
POTR2 0.9 6 HOoi 0.3 9 THOC 0.1 6 
PIAL * o .. o 3 PAMY 2.9 21 VIGL * 0.2 9 
PIEll' 0.~ 3 PREM * 0.1 3 ACMI 0.1 6 
PICO 0.1 3 SIAL * 0.4 6 AIIAR2 * 0.1 6 
TSME 0.8 21 B&AQ 0.1 3 ARMAJ 0.1 6 
PIMO * C.1 9 LOIH .. 0.2 3 ASTER 0.6 6 
CIDIO 0.5 . 21 ROWO * 0.1 3 CARU * 0.2 3 
'ri!PL 0.4 15 RUPA • t.s 24 CASTI * 0.0 3 
TSHE 1.0 30 SARA * 0.8 12 ERPE o.o 3 
ACMA 1.2 12 SOSI * 0.9 lS FBVI * 0.1 3 
AllAM 1.6 27 ALSI 4.5 30 GRASS * o.s 15 
SASC 1.4 12 JUC04 1.(1 9 LULA 0.8 18 
ALRU 2.7 15 RIBES o.o 3 osoc * 0.1 3 

SPBB 0.~ 3 ACRU 0.1 6 
SASC 0.2 3 ARCA2 0.0 3 
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:!IJiGETAIIQii TYPE 'l'RltR§ - CON§ SHRUBS MUI CONS HkRB§ liN! CONS 
HOliTANJ: SHJtUB SOSC2 • 0.3 15 PBRA 0.1 3 
-WEST SAI.IJ: • o.s 9 L1JBI • 0.2 6 

VASC • 0.6 9 CARlO • 0.2 6 
RB1oL 1.2 6 EPAR- * 4.2 36 
V1IMB • 6.7 15 AJILA 0.1 6 
RULE -· 0.1 6 VASI 2.2 18 
LIB02 0.2 3 CAREX * 0.4 9 
RILA * 0.3 12 PEmt 0.4 9 
VACA • 0.1 6 VEVI • 0.4 15 
VADE * 0.1 3 MITEL * 0.1 3 
ROGY * 0.2 3 Al!LA 0.6 6 
IUJPE * 0.3 9 VIOLA * 0.0 3 
VAAL * 6.8 15 FRVI * 0.1 3 
SAC02 * 0.9 3 AliMA 0.4 18 
AROV * 0.6 3 '1'BLA2 0.1 6 
ACCI s.o 21 HELA * 0.3 3 
OPHO • 1.3 9 URDI 0.2 9 
POKU * o.o 3 CANI2 * 0.0 3 
TABR 0.0 3 ELGL * 0.2 3 
COC02 0.2 3 OSKO'R * 0.1 3 
RHAL2 0.1 3 TIUN * 0.2 6 
COST * 2.7 12 ATFI * 4.0 21 
BEHE o.c 3 SOCA o.o 3 
JWLA * 1.2 15 CLUN * 0.3 6 
ROSP * 6.6 21 GYDll. * 0.3 6 
SPDO 0.3 3 HOSI 0.0 3 
VACCI * 1.5 3 VI CIA 0.3 3 
RIHO 0.4 6 BLSP * 0.0 3 
SASI2 • o.o 3 CIAL 0.2 6 

"' COCA * 0.1 6 LYSI 0.1 3 
RONU * 0.6 3 MERTE * 0.4 18 
LOCI * o.o 3 MEPA * 0.1 6 
CLPY 1.5 3 LIGR .. 0.3 3 
GAOV o.o 3 GADI 0.2 9 

LUPO o.o 3 
LAMU 0.2 3 
CAPA • 0.1 3 
XETE * 0.2 6 
SCCE2 4.0 21 
EOHY .. o.o 3 
LAKE 0.3 6 
IIEBR 0.3 6 

CASC3 * o.o 3 
CIITll: 0.3 3 
PEFlU' * o.o 3 
ALMA 0.2 6 

IJ!m.f SRRYI!-§AS:J: ABLA2 1.2 35 ACGL 2.2 22 DIBO * 0.4 9 
23 PLOrS PSME. o.s 26 1IHIU. • 0.2 4 P'l'AQ • 12.9 59 

BEOC 0.1 4 PAM! 4.9 35 SKST • 1.1 17 
POTa 0.1 4 PBLE2 0.1 4 TBOC 1.6 22 
POTa2 0.9 11 P1lEK • 0.5 9 VICL • 1.0 13 
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'{EGETATION 'lXfE 
LUSH SHRUB-EAST 

LUSH SHRUB-WEST 
21 PLOTS 

HIM CQUS 
P.lEN 
PICO 
TSME 

0.3 17 
o.o 4 
1.1 22 

ABGR 0.0 
PIMP * 0.1 
CBNO 0.9 
TSHE 0.2 
ACMA 0.1 
SASC 

ABLA2 
PSMB 

PIEM 
ISME 
CllNO 

IHPL 
TSHB 
ACMA 
ABM 
SASC 
ALRU 
RHPU 

1.7 

0.7 
0.6 
0.2 
0.2 
1.0 
0.5 
o. 7 
1.2 
1.0 
1.7 
0.7 
0.4 

4 
4 

13 
9 
4 
2 

14 
19 

5 
10 
24 
14 
10 
14 
19 
10 
10 

5 

5HRUBS · ME.Mf 
SYAI. * 0.2 
BEAQ 0.1 
RUPA * 1.6 
SARA 

SOSI 
PRVI 
ALSI 
RISES 
RICE 

- 2.0 
• 0.3 
• 0.0 
53.9 
0.1 
0.1 

SASC 0.1 
SOSC2 * 7.2 
SALIX • 1. 7 
RHAL 0.2 
VAKE • 0.4 
RILA • 0.1 
RUID * 0.1 
ACCI 15.4 
POMU • 0.0 
MEFE 0.0 
RULA • 0.4 
RUSP * 0.9 
COCA * 0.3 
RUBUS * 0.7 
SORBO 0.2 

ACGL 6.0 
. AMAL * 0.0 

PAMY 0.8 
SYAL * 0.1 
ROPA * 1.1 

CQNS 
9 
9 

30 
30 

9 
4 

74 
4 
4 
4 

35 
9 
9 

13 
4 
4 

22 
4 
4 
4 
4 
4 

13 
4 

24 
5 

10 
5 

19 
SARA * 1.3 38 
SOSI * 4.6 24 
ALSI 50.7 91 
PHDI 0.1 5 
LOUT2 * 0.0 5 
SOSC2 * 0.8 10 
SALIX * 3.5 24 
VAHE * 2.5 14 
RILA * 0.1 
SAC02 * o.o 
ARUV * 0.1 
ACCI 13.3 
OPBO * 0.4 
POKU 

COST 
148 

* 0.1 
* 1.5 

5 
5 
5 

29 
14 

5 
10 

HERBS MEN! 
ANAR2 * 0.0 
BROMU * 0.0 
CAST! * 0.0 
GRASS * 
HYFE 

osoc * 
ACRU 
EPAN * 

0.1 
0.1 
o.o 
1.7 
0.2 

VIOLA * 0.2 
HELA * O.J 
URDI 0.2 
CALAM * 0.0 
EL.GL * 0.4 
ATFI * 3.2 
SOCA 0.2 
CLUN * 0.5 
Gi'DR * 0.1 
STRO * 0.2 
KOSI 0.3 
TITR * 0.0 
LIGR * 0.3 
GAOl 0.2 
ACTR 
LAKU 

SCCE2 
EQHY * 
LANE 
NEBR 
GAAP 

0.0 
0.4 

. 3.2 
0.2 
0.5 
0.1 
0.2 

CASC3 * 0.3 
GABO 0.0 

CONS 

4 
4 
4 
4 
4 
4 
4 

9 
4 
9 
9 
4 
9 

17 
4 
9 
4 
9 

9 
4 

9 
9 
4 
9 

17 
4 
9 
4 
9 
9 
4 

PTAQ * 3.3 10 
SMST • 1.1 29 
IHOC 1.4 19 
VIGL * 0.8 14 
ACMI 0.0 5 
ANAR2 * 0.1 5 
ASTER 0.1 5 

BROKU * 0.2 5 
ERIGE 0.1 5 
FEVI * 0.0 5 
HYFE 0.2 10 
LOKAT * 0.0 5 
ACRU 0.1 10 
LOBI * 0.0 5 
EPAH * 1.9 33 
JUPA * 0.0 S 
AQFO 0.1 S 
ARPAJ 0.1 S 
PODI 

VASI 
0.1 
1.6 

s 
24 
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; : 
!l!iBDilg)! TfPk 'rREI!S HIM S:'QN§ IHRUII lilY COR§ HERBS KEAll' CONS 
LUSH SSRUB-WEft MEn 1.2 5 VEVJ: ,. 2.5 33 

RilLA ,. 0.1 5 MITEL * 0.9 14 
SPD£ o.o 5 VIOLA * 0.7 10 
RU,SP • 5.2 48 FRVI * 0.1 5 
RIHO 0.5 14 BELA .. 0.1 5 

URlU 2.1 24 
CliLllK * 0.1 5 
EI.CL .. 0.7 14 
TIUH .. 0.0 5 
ATFI .. 12.1 48 
GYDR * 0.2 5 
STRO * 0.5 5 
MOSI 0.8 19 
ASE!f 0.1 5 
CIAL 0.6 10 
LYSI 0.1 s 
LIGR * 0.1 s 
GADI 2.1 24 
ACTR 0.1 5 
LAMU 0.7 14 
XETE .. 0.0 5 
SCCE2 12.1 48 
NEBR 0.2 5 
GAAP 0.5 5 
CASC3 * 0.8 19 
SASI 0.1 5 
ALMA 0.6 10 

Jd!ai LOW !1;LEV ABLA2 0.4 6 AMAL * 0.6 17 AGSP .. 0.8 11 
f!JRB-EAST PIPO 

~ 
1.4 11 HODI 0.1 6 THOC 0.2 6 

18 PLOTS PSME 0.3 11 PAMY 0.3 6 ACMI 0.7 22 
BEOC 0.1 6 PHLE2 0.1 6 CARU * 0.2 6 
POTR 0.5 11 SYAL * 1.6 17 ERUH 0.1 6 
POTR2 0.6 6 PRVI * 0.2 ·ll FEVI * 0.3 6 
SASC 0.2 6 RICE 0.2 11 LULA 0.1 6 
ALIN 0.1 6 VACA * 0.1 6 POTEH 0.3 6 

ROSA • 0.1 6 CACO * 0.4 6 
SPDO 0.3 6 LUPIH 0.3 6 
ARTR 0.6 17 CAREX * 0.4 11 
PUTR 0.6 11 FRVI .. 0.3 6 
PYHA * 3.3 6 POl"L2 0.1 6 
SPPY 1.4 6 BR1'E * 0.6 11 
ARTR2 0.8 11 POBU * 1.0 6 
CLLI 0.1 6 ARLO' 1.0 6 
afNA 0.1 6 CADR2 0.9 11 
ARRI 0.1 6 POA ,. 0.2 6 

STOC • 0.2 11 
VETH 1.7 6 
AGRE * 3.4 11 
CEDI . 0.3 1 
SIAL 0.8 22 
SILO 0.6 6 
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VEGE'n%"1QI! ftPZ 'l'REII! MEAN CONS SHRUBS HIM CONS HID~ Hils! CONs 
MESA * 1.8 11 

LUSH LOW ELEV LYSI 0.3 6 
HERB-£liST CAIL * 0.1 6 

POSE * 0.6 1 
FEBR * 1.0 6 
FESC * 1.D 6 
ERCI 0.9 1 
AGEX • 0.2 6 
P08R 0.2 11 
Cl!.OB * 1.7 6 
CAFL 3.4 ll 

STC02 * 0.3 1 
CAFI * 0.8 22 
AGIN2 * 0.6 6 

POPR • 1.8 11 

LUSH LOW ELEV PSME 3.0 100 SYAL • 1.0 100 PTAQ • 60.0 100 

HERB-WEST BEOC 1.0 100 RUUR * 2.0 100 

1 PLOT TSHE 1.0 100 GASH 10.0 100 

ACMA 1.0 100 CYSC 1.0 100 

1\LRU 3.0 100 

LU!iH LOW ELEV ABLA2 1.8 20 AMAL * 0.2 20 DIHO * 0.2 20 

SHJ!UB-EAST PIPO 1.6 20 PREM • 0.4 20 PTAQ * J.O 20 

5 PLOTS PSME 0.2 20 SYl\L * 0.8 40 SMST * 1.4 40 

P011l 0.2 20 SYOR 0.2 20 THOC 0.4 20 

POTR2 6.0 60 LOIN * 1.4 40 GRASS * 2.2 40 

PIER 0.6 20 RUPA * 1.0 40 EPAN * 0.8 40 ,_ 
THPL 0.2 20 SARA • 0.4 20 EQAR * 0.4 20 

SASC 15.6 60 ALSI 0.4 20 CALAK * 0.4 20 

ALIII 1.4 20 SOSC2 • 2.4 40 ELGL • 0.2 20 

SALIX * 1.6 20 SOCA 0.2 20 

ACCI 9.2 40 CLUN * 1.2 20 

COST • 5.0 20 AGROS * 0.2 20 

SPIRA 6.0 20 CACA • 0.2 20 

SPOO 4.0 20 ACRE • 0.2 20 

P1lTR 3.0 20 CAGE * 0.4 20 

CROO * 3.0 20 ACTR 0.4 20 

LAKU 0.2 20 

BQHY * 0.2 20 
LAI(Z 1.2 20 

BABO 0.2 20 
liQCR * 0.2 20 
CAFL 0.2 20 

li:!lliH LOW ILl! PSME 2.1 12 SYl\L * 0.4 12 PTAQ * 1.4 25 

SHRUB=!!EST POTR2 1.6 38 LOIN * 1.3 12 GRASS * 0.1 12 

' i 18 PLOTS 'ftiPL 4.1 62 RUPA * 1.6 25 CAR£X * 0.6 u 
'1'S8B 2.4 so SARA * 0.6 12 URDI 1.5 38 

ACKA 6.6 so SOSI .. 0.3 12 AUI * 3.3 38 
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VECJ:I&:[:ION liD TREE§ HEM COKS §HRIJBS HEM £QNS HERBS MEAH CON II 
LUSH LOW ELEV AllAH 0.1 12 SALIX * 0.6 12 GlrDR ·* 0.1 12 

SBRUB-WES'l' ALRlJ 15.6 50 RilLE * 0.3 12 LYOOP 0.3 12 
LIS02 0.3 25 TI~ * 1.0 12 
ACCI 7.5 38 BLSP * 1.5 12 
OPBO * 1.9 12 LYAM * 0.4 38 
POHO * 5.6 50 CIAL 0.4 25 
COST * 0.3 12 GADI 1.5 38 
BEliE 3.8 12 SCCE2 3.3 38 
RUSP *17.5 62 JIEBR 0.1 12 
SPDO 0.1 12 LOAM * 0.3 12 
SASI2 * 8.8 12 GABO 1.0 12 
COCA * 0.3 12 P£FRP * 1.5 12 

> 
VAPA * 0.4 12 POCO * 0.4 38 
RBPU 0.1 12 ALMA 0.4 25 
GASH 0.1 12 
CONU * 0.5 12 
OECE 0.3 12 

l!,l;Pl\R'I:l!;N J!EC!I!. ABLA2 1.0 so AMAL .. 6.1 so P'tAQ * 3.0 33 
[QJ!!ST-I;AST PIPO 4.5 17 SYAL * 8.7 33 SMST • 1.3 33 

6 PLOTS PSME 1.2 so ROWO * 0.8 17 THOC 5.2 50 
POTR 43.8 83 RUPA * 3.0 33 ACMI 0.2 17 .. 
POTR2 2.5 l7 SOSC2 * 2.5 33 ASTER 0.3 17 
PIOO 1.2 17 ACCI 1.0 17 CARD • 0.5 17 
CHilO 0.2 17 COST • 2.2 33 GRASS * 0.2 17 
THPL 0.2 17 SPIRA 0.7 17 FRVI * 1.0 17 
SASC 24.2 83 SPDO 5.0 33 BELA * 0.5 33 

RBPU 0.2 17 ELGL * 0.2 17 
.,. CLLI 0.3 17 OSHOR * 2.0 17 

SOCA 0.5 17 
LYSI 1.0 17 
LIGR * 0.5 33 
LAMU 0.2 17 
CAPA * 2.0 17 
EQHY * 0.5 17 

I!.Ul.!UM! DECID PSME 5.7 33 MAL • 0.1 7 PTAO " 0.2 7 
[QRES;[-:!!fiSl: POTR2 11.6 40 HOOI 0.3 7 GRASS * 0.1 7 

15 PLOTS PIOO 0.1 7 SYAL * o.s 13 URDI 4.3 27 
PIMO * 0.1 13 PYAS 0.1 7 ELGL * 0.2 7 
THPL s.s 100 RUPA * 0.7 1 TIUlJ * 0.3 1 

TSII£ 10.9 87 SARA * 0.6 27 AT7I * 1.8 27 
ACIIA 19.7 100 CBtiK * 0.1 7 HOSI 1.5 13 
BEPA 0.1 7 ACCI .. 9.7 33 t'I'rR * 0.3 13 
BEPI2 0.1 1 OPHO * 2.1 33 MJIDI2 0.1 13 
ALRU 43.1 87 POMU *14.3 73 CIAL 0.3 7 
ABIES 0.1 7 COST * 0.1 7 GADI 4.3 27 
RBPU 0.1 7 RUSP * 9.3 80 LAMlJ 0.2 7 

LOCI * 0.1 1 DTii: * 0.3 7 
RUIJR * 2.1 20 SCCB2 1.8 27 
OBCB 0.1 1 CASC3 * 1.5 13 
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VEGDATIO!f nn 

l!ON-RIPAR. PECID 
PQREST-EAST 

10 PLOTS 

NON-RIPAR. PECIP 
FOREST-WEST 

9 PLOTS 

TREES MEAN OONS 

11BLA2 0.4 
PIPO 0.1 
PSME 2.6 
BEOC 13.4 
POTR 24.6 
POTR2 13.5 
SAAM2 3.5 
PIEN 1.2 
ABGR 0.2 
THPL 0.5 
ACMA 0.2 
SASC 15.3 
ALIN 

- PSME 
BEOC 

POTR2 
PICO 
TSME 
ABCR 
CHNO 
THPL 
TSIIE 

ACHA 
AlWl 
SASC 
BEPA 
ALRU 
ABIES 

8.8 

8.0 
13.3 
2.2 
0.6 
0.2 
0.1 
0.9 

11.9 
5.2 

12.0 
1.4 
8.3 
6.7 

28.7 
0.2 

20 
10 
20 
50 
60 
30 
10 
30 
20 
10 
10 
30 
40 

44 
11 
33 
11 
11 
11 
11 
67 
56 
56 
11 
11 
11 
67 
11 

S!IRUBS MEAN 

ACGL 0.5 
AMAL * 0.9 
CEVE 0.1 
HODI 0.2 
PAMY 14.7 
PREM * 0.8 
SYAL •*10.6 
BEAQ 0.5 
PYAS 1.8 
PYAS 1.8 
PYSE 0.2 
ROWO * 0.2 
RUPA * 3.6 
SARA * 0.3 
SOSI * 0.2 
SPBE 0.1 
SALIX * 0.1 
RULE * 0.1 
ACCI 
COS'l: 
ROSA 
CRDO 

RIIN 
ALSI 

PAMY 
RUPA 
SARA 

ALSI 
RILA 
RUPE 
ACCI 
OPHO 

POKU 

COST 

BBNE 
RUSP 
SAMBU 
RUUR 
RISA 
RHPU 
GA.SR 
OEa 
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0.4 
*13.3 
• 0.2 
* 0.2 

1.0 
0.3 

0.6 
• 1.1 
• 0.3 

1.1 
• 0.7 
* 0.2 
10.6 

• 3.1 
• s.o 
* 4.9 

0.2 
• s.a 

1.1 
• 0.6 

0.1 
0.1 
3.9 
1.1 

CONS 

20 
30 
10 
10 
40 
20 
60 
20 
20 
20 
10 
10 
40 
20 
10 
10 
10 
10 
10 
50 
20 
20 
30 
10 

11 
11 
22 
11 
33 
11 
44 
33 

. 56 
22 
33 
44 
22 
11 
11 
11 
22 
11 

HiBBS HEAN 
GABO 0.3 
STIPA * 0.1 
ALMA 0.3 

ADBI 2.0 
ARCO 0.1 
DIHO * 1. 7 
ERGR * 0.2 
PTAQ * 4.6 
SMS'l: * 0. 5 
THOC 1. 3 
VIGL * 0.5 
ACMI 0. 2 
ARMAl 0.1 
ASTER 1.2 
BROMO* 0.1 

CONS 

13 
13 

7 

10 
10 
20 
10 
30 
20 
40 
20 
10 
10 
20 
10 

CARU * 0. 7 1.0 

GRASS * 5.1 30 
LULA 0.1 10 
CAREX * 0.9 30 
FRVI * 0.2 
URDI 1.2 
EQAR * 0.3 
ATFI * 3.1 
CACA * 0.2 
LYSI 0.2 
GADI 1.2 
CAGE * 0.3 
SCCE2 3.1 
AGCR * 0.2 

PTAQ * 3.6 
SKST * 0.2 
CAREX * 0.6 
BELA * 0.1 
URDI 1.1 
POFL2 0.2 
ATFI * 1.1 
KOSI 0.7 
KADI2 0.1 
CIAL 2.8 
SCCZ2 1.1 
GADI 1.1 
CAlL * 0.3 
SCCZ2 1.1 
CIISC3 * 0.7 
STIPA * 0.1 
ALMA 2.e 

10 
10 
10 
20 
10 
10 
10 
10 
20 
10 

22 
11 
11 
11 
22 
11 
22 
3l 
11 
22 
22 
22 
1l 
22 
33 
1l 
22 
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yEGETA:0:21! D:fl · ftt£21 II£U CDIJ SRRUBI- MEAIII CONI -~~ MEAIII CONS 

pl!E cROOND&ROC!t ABIA2 0.5 25 AIUIL * 0.3 25 IGSP * ·o.3 25 

5 PLOTS PIPO 0.5 25 HODI 0.5 50 GRASS * 0.3. 2S 

PSME 0.8 25 PAKY 0.3 25 ANLA. 0.3 2S 

PIAL • 0.3 25 PREll * 0.3 2S ABOB 0.3 25 

PIEN 0.3 25 PEFR3 0.3 25 cr.HI2 * o.s 25 

LALY o.s so JUC04 0.3 25 LOPE 0.3 25 

PHEM o.s 25 LIGUS * 0.3 2S 

CAKE o.s 2S LUPO o.s 2S 

PHGL 0.3 2S AGGLD 0.3 25 

PUTR 0.3 25 

a!<RICUJ<.-[l\LLOW JUNCO * 0.5 50 

-EI'IST CASP * 1.0 50 

2 PLOTS MAMI 1.0 50 

P&R];CUL, -FALLOW POTR2 1.5 100 SASI2 * 2.0 100 

-WEST J\LRU 1.5 100 

2 PLOTS 

iUBAL£1Hi-ALPIHi ABLA2 4.5 83 PAMY 3.3 67 LOBR • 0.8 33 

nso-VAg MEAD. PSM£ 1.5 33 LOI:': • 0.3 17 !IRCO 0.7 50 

6 PLOTS PIJ\L .. 3.8 100 ARNE * 2.2 33 THOC 0.5 17 

PIEH o.s so JUC04· o.s 50 ACHI 0.5 33 

LALY 1.0 17 PHDI o.s 17 Ml\lt2 • 0.5 17 

PICO 2.0 50 SALIX * 0.2 17 ASTER 0.3 17 

VASC *40.5 100 CARU * o.s 33 

RHAL 0.3 17 CASTI * 0.7 33 

VAME * 0.8 33 ERIGE 0.2 17 

PEDA o.s 17 ERPE 2.3 33 

LEGL 1.5 33 FEVI * 2.5 50 

SAM02 * 6.7 17 GRASS * o.s 33 

VACA * 1.3 17 LICA2 * 0.3 17 
LULU 2.S so 
CACO * 0.3 17 
ARCA2 2.5 67 
PDA 0.3 17 
LU!II * 0.1 33 
CARO * 0.5 33 
EPliN .. 0.8 67 
LOPIH 0.3 17 
JUPA .. o.s 17 
VECV 0.2 17 
Am.A 0.2 17 
POOI 0.3 17 
W.SI 1.2 33 
AHOC 0.2 17 
CIIUX * 4.5 33 
BJIDI2 0.7 17 
l'BIIR 0.7 33 
DIA4 o.s 17 
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VEGETAtlm! D:ll 'I'REE§ - CONS I!ARDB:!I HIM CONS HERBS MEAN CONS 

SUBALPIK£-ALPIK£ 'lEVI * 0.2 11 
VASC-VACA MEliD. a.& I 1.7 17 

MITEL * 0.5 17 
ARLA 0.7 33 
SETR * 0.3 17 
FRVI * 0.8 17 
CMI2 * 0.5 17 
LUPE 0.3 17 
POFL2 0.2 17 
LYSI 0.8 17 
LUPO 0.5 17 
AGGLD 0.3 17 
CAIL * 0.2 17 
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Appendix M. •CaJII>ing in Bear Country• poster. 

1lpa For can..-.. In a-c-llry 
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Appendix 11. List of acronyms uaed in the North Cascades GrJ.zzly Bear Ecosystem 
evaluatJ.on final report. 

BCP 
IICIIB 
FS 
FWS 
GIS 
IGBC 
KBSNF 
KSS 
NCGBE 
HCNP 
ftCWG 
BPS 
ONF 
RVD 
UTK 
WDNR 
wow 
lftiF 

BEPRESENTS' 

British Columbia Parks 
British Columbia Wildlife Branch 
u.s. Forest Service 
u.s. Fish and Wildlife.serviee 
Geographic Information System 
Interagency Grizzly Bear COmmittee 
Mount Baker-Snoqualmie National Forest 
Multispectral Scanner 
North cascades Grizzly Bear Ecosyatem 
North Cascades National Park Service COmplex 
North cascades Working Group 
National Park Service 
Okanogan National Forest 
Recreation Visitor Day 
Universal Transverse Mercator 
Washington Department of Natural Resources 
Washington Department of Wildlife 
Wenatchee National Forest 

156 

\; ·' 




