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ABSTRACT

We conducted a §-year evaluation of the Morth Cascades Grizzly Bear Ecosystem
{KCGBE} 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 Cthrough the confirmation of field cbservations of bhears.
Of 238 reported obsarvations, 22 were confirmed as grizziy bears and another 82
were rated as high reliability observations. Capture and marking of resident
grizziy bears was unsuccessful. We surveyed areas of the scosystem with
seif-activated cameras; no grizzly bears were documented using this method.

Analysxs of bear scats prcvzdeé a preliminary list of probable grizzly bear foods
in the North Cascades.

We used Landsat Multispectral Scanner,{HSS} imagery and a ground-based
vegetative inventory to develop a map of vegetation for the NUGBE. An accuracy
assessment of the interpreted data showed that the general vegetation types were
properly mapped at an accuracy level of 94 _8B%; a detailsd, modeled, vegetation
nmap was produced with an accuracy level of 93.2%. We developed additiconal data
layers in a Geographic Information System [GIS) to evaluate the availability and
distribution of vegetation iypes seascnally, assess the impacts of human
actiwviriesz on the habitat, assess ungulate food scurces, and estimate Lthe
apundance of probable grizzly bear foods in various wvegetation rypes.

Citaktion:

Almack, J.A., W.L. Gaines, E.H. Maney, P.H. Morrison, J.R. Eby, G.F. Wooten, M.C,
Snyder, S.K. Fitkin, and E.R. Garcia. 19%3. HNorth Cascades Grizzly Bear
Ecosystem svaluation: final report. Interagency Grizzly Bear Committee,
Denver, Coloradec. 156 pp.

ii

00695



ACKHCHLEDGEMENTS

Many peoble 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 provided, we
could not have completed the project without them. Many thanks to F. Lapsansky,
W. Dean, B. Cunningham, J. Engle, F. Strier, . Thompscn, M. Mancuse, R. McHeowm,
R. Harrod, B. Strand, and C. Bone. X. Dixon, J. Pierce, T. Juelson, J. Hook, and
R. Heath provided project supervision. J. Weaver, R. Richardson, €. Gunderson,
P. Lee, E. Dearsley, and W. McLaughlin of the U.S. Ferest Service provided
support. Primary contacts in the Mational Park Sarvice were J. Earnst, E.
Gastellum, J. Jarvis, J. Dalle-Molle, and J. Reynclds. Fish and Wildlife Service
support was provided by J. Hichaels, C. Servhaeen, J. Gore, and J. Haas. The
primary contacts from British Columbia included R. Forbes, J. Millar, &.
HBamilton, and R. archibald. +

The HNorth <Cascades Working Group was established to oversee this
evaluation. The members included H. Allen {(Chair), J. Hichaels, 3. Gehr, 5.
O'Neii, D. MacWilliams, and J. Earnst. Previous members included XK. Johnson, J.
Reynolds, J. La Tourrette, X. Dixon, and G. McCutchin. 1In 1992, the Working
Group was renamed as the North Cascades Grizzly Bear Steering Committee, HNew
members include J. Haas, E. Summerfield, and A. Peatt.

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

We offer a special thanks toc A. Naney for wvolunteering her editing
expertise, H. Allen for the cover drawing, and especially DB. O‘Connor for
producing the graphics for the cover and figures.

This report partially fulfills contract reguirements £or Washington
Department of Wildlife funding from the U.S. Fish and Wildlife Service, as noked
in Section € of the Endangered Species Act of 1971, as ammended. FFYB6 through
FFY¥®:i; Proiject Ho. E-1.

00696



TABLE OF CONTENTS

Chapter 7 Page
ABSTRACT ccvveanc» PR fertsssase e tasrereriaeeneanan rre e ii
Citation . cexceicrvaccans reesetanenmcasaanaann s tree e ii
ACKHOWLEDGEMENTS .- ivtucncsssnonncscrasnsnnasnamsnnanssssrsonacansasannan iii
TABLE OF CONTENTS ”,....“.‘..-.,..-...' ..... hemrmmess s ras e e iw
LIST OF TABLES ... i iii i i ittt s s s matcaaastrotesanaromnrasasseranan v
LIST OF FIGURES ... iiiccsrmasccsasnansnnns ! .......................... vii
ERNTEODUCTION ... i ivvravwersstsseruansaasatsssassasssssssecanranmennnassranan 1
STUDY ARER oot e menn s e e ee e aae e e meeme i aeveaaaans R 3
METHODS o vssnacs cmcacaaesssanasonansannanmaeaaronssesmeaassesansoacannnanas S
RESULTS AND DISCUSSION .....occenaunn-- RN e ae et 12
Confirmation of Grizzly Bear Observations . ......... ... .e..uciean iz
Capture and Marking Activities ......... iaemasetas cameamraaan e i3
Self-Activated Camera Suzrvey .....-... Memearemasar e et 13
Vegetation Type Mapping ... . ottt et e et e it i e 14
Spring Snow Line Analysis ........ B L LR T T T T R 15
Aecuracy Assessment .............;..... ........................ .- 15
Probable Grizzly Fear Foods in the NCGBE .. ......veeeeneonoenn... 186
Human Activities in the HOGBE ... -ccviruirtasarsrccnsresmnanss e 19
CONCLUSIONS ....ovcn... femeenaan P et eteatreaseareeceeaaaenan e 21
LITERATURE CITED -vveve.--- eeieaaan Ceeraaan e teeeceeraaaaeeaaeaaeas 25
APPENDICES ........ e eaanean frmraseraeaaanaa ot eaeeeeaaaaneanaaeeaann 89

E. Selected vegetation studies previously
conducted in the North Cascades Ecosystem . .......cceccrnanns 89
B. Grizzly bear observation form ....... thEAraeat et ara. 92
€. *Know Your Bears?® po§te: tsresasasesennerarrecrer s na .;..... 93
D. “Warning® sign -,.....,......................, ......... weesena 94
E. *"Danger” sign .......... ressmirreeanana. ..,.‘*;.............. 85
F. Capture fOTM . .c.iccissnssmrsasensnasonncrnsce tsevsrrnessnaa-a 96
G. Egolegy plot form ...... desimsmamcatars st asarearen 7......... 97

iw

00697



e gy e e e s

35

Chapter Page
APPENDICES
H. Flant species ildentification codes, scientific
names, and comoon names for all species
identified in the North Cascades Grizzly Bear
Ecosystem svaluation ................. teavenna reanea cesmssess 98
I. List and description of vegetaticn and cover
types mapped in the Horth Cascades Grizzly
Bear Ecosystem ..... betmEs T et A et T E s et e n e ios
J. List of guadrangle maps that were used in the
acciuracy assessment in each portion of the
Horth Cascades Grizziy Bear Ecosysbem .........c--ovvumnarnsa 114
K. List of road types and status of roads, as
used in the G.I.S. database ......civermecricnasnesismanuran 115
- L. Mesan and constancy for trees, shrubs, and
herbs in each Level 2 vegetatioin type ......... ... ... ... 115
M. “Camping in Bear Country™ poSteY ... civearicmmrsromsassrwanss 155
H. List of acronyms used in tﬁe Horth Cascades
Orizzly Bear Ecosystem evaluation final report ............. 155
LIST OF TABLES
Table Page
1. &rea and portion of the North Cascades Grizzly
Bear Ecosystesm within each administrative unit
er evmership ... %.......... s eamettaraaceereane ittt 32
2. Class 1 {confirmed] grizzly bear observations
' {H = 22} reported during the 1386-1991 North
Cascades Grirzly Bear Ecosystem evaluation ............... aenaaan 33
3. <Class 2 {high relisbility] grizzly bear
observations (N = 82) reported during the 1%86-
1991 North Cascades Grizzly Bear Ecosystem
eVAlUALIDn ... ivacrrrretcacae st a s eeseiaeesaeaanean
4. Class 3 {low reliabilicy) grizzly bear
cbssrvations (N = 102} reported during the 1986~ -
1351 Horth Cascades Grizzly Bear Ecosystem
eVAluation .cciciiicisicienciictaticaeanstrnsanesatrreernaresnaas @1
§. Animal species identified at self-activated camera
stations from 1989-15%1 during the North Cascades
Grizzly Bear Ecosystem o#valuation .......cco.ccircomcssoncannnasres 49
6. Area and portion of Level 2 vegetation and other
cover types oo private, state, and federal lands
within the Horth Cascades Grizzly Bear Ecosystam ....:c.:s.uveese.. 50

00698



Table

7.

ig.

11.

12.

13.

14,

1s.

1s5.

17.

18.

15,

#rea and portion of Level 2 vegetation and other

cover types in wilderness areas, national park,
arnd national recreation aresas in the MNorth Cascadss
Grizzly BeaAl ECOSYSERIN v itcraicasrasrenssaressacstonmnnnoanessa 51

Results of the acccuracy assessment for the Level
1 apd Level 2 vegetation and other cover types
mapped within the North Cascades Grizzly Bear
et o L0 52

Plant species identified as grizzly bear foods in
other scosystems, sxciuding Alaska and the northern )
provinces of Canada ................. Petrese i n e et 53

The number of plant species that are prcocbable
grizzly bear foods within each vegetation type in
the Horth Cascades Grizzly Bear Ecosystem .............-....0v... S7

Population estimates and area of winter range for
ungulates on naticnal forest lands within the
Korth Cascades Crizzly Bear EcoSystem . ..ot irmnrunsccacennnns 58

topulation estimates of salmon species in eight
major streams within the North Cascades Grizziy
Bear ECOSYSERM .. i i it e iti i n i it c i im et et aa e et 59

Preliminary list of Korth Cascades bear foods
identified from analysis of bear scats (N = 120}
undifferentiated to beayr species ... . ...l iiiiana. &0

Area and pertion of the Herth Cascades Grizzly
Bear Ecosyatem within each wilderness area ................. .

Eilometers of roads in each administrative unit
within the Horth C;sca;:ies Grizzly Bearx Bocosystem ................ 62

Average annual reported FRecreation Visiteor Days
or Visits in the North Cascades Grizzly Bear .
Ecosystem by administrative unit and type of use ... ........... ... B3

Reported average annual Allowable Timber Sale

Quantity [A50] from the Ckanogan, Wenatchee, and

¥ount Baker-Snogqualmie national forests, and

iands managed by the Washington Department of

Hatural Resources in the North Cascades Grizzly

Bear Ecosystem ............. Amsa s aae e e et asaracm e, 64

Area and portion of the Horth Cascades Grizzly
Bear Ecosystem within permitted livestock range
allotments on pational forest lands .......cecscivvvraesnnscansan. 65

Size comparison of the six Grizzly Bear Ecosystems ........... PR -1 9

wvi

00699



ELIST OF FIGURES

Figqure ) . Page
1. ©Orizzly Bear Ecosystems identified in the Grizziy
Bear Recovery Plan ..... darststienecssasenernerrasass s teerarenen 67

2. Historical and current grizzly bear ranges, as
depicted by the U.S. Fish and Wildlife Servica
at the beginning of ths North Cascades evaluation ............... 68

3. wNorth Cascades Grizzly Bear Ecosystem Evaluation
ATEE .t iewrcinsucsnscasssannrarers e, 6%

4. The Palmisciano Line Method for differemtiating .
between grizzly bear and black bear tracks ......... .0, 70

S. General locaticons of all grizzly bear ohservations
{N = 233} documented during the 1986-19%1 Morth
Cascades Grizzly Bear Ecosystem evaluation ............... ..., ... 71

£. Ganeral locations of Clagss 1 {confirmed) grirzly
bear cbservarions (N = 22) documented during the
198€-19%1 North Cascades Grizzly Bear Bcosysten
svaluation ... . .ciiiiiiiiiiii i et ermeesereccnasaeeann 72

7. Gansral locations of Class 2 {high reliability)
grizzly bear cbservations (N = B2) docurented
during the 198&8-19%]1 North Cascades Grizily Bear
Ecosystem evaluation .. ... .i.cincrieanartensnanrosvanrarireataaansnn 73

8. Genaral locations of grizzly bear trap sites
{H = 15) used durjing the 1386-15%91 Horth
Cascades Orizzly Bear Ecosystem evaluation ...ceveecvarcesasenien T4

9. Generel locations of grizzly bear self-activated
camera sites {N =71} used during the 1986-1991 :
Horth Cascades Grizzly Bear Ecosystem evaluation ... ............. 75

1. Corrected historical and current grizzly bear
ranges, as depicted by incidental grizzly bear
obgservations during the 1988-1991 NHorth Cascades
Grizzly Bear Ecosystem evaluation .........cesnea.. Ftea e aanaaa 76

1l. The relative abundance of Level 2 vegetation
types within the North Cascades Grizzly Bear
Ecosvstem . ......ccceaeniraann G esreeembaaresr s et 17

12. The relative abundance of Level 2 forested
vegetation types within the North Cascades
Grizzly Bear ECOBYSLOM .. ....ciisvsvanssnsnsnansnrsorassassssssnis 1B

13. The relative abundance of Lavel 2 non-forested
veagetation typea within the North Cascades
Grizzly Bear Ecosystem .. ... ... ..iicessstvcasnsanstnnnnns casrenss 19

14. Map showing the distribution of show-free arcas
{dark shading} within the North Cascades Grizzly
Beaxr Ecosystem {1 April I975 data)l .....ccecaviiancecses cesssases BO

00700



Figure . Page

15. Hap showing the ungulate winter ranges on the
east slcpa of the Horth Cascades Grizzly Bear
Ecosystem ........ ... R T R T I e ame e .. 81

i6. Map showing the anadromous fish reaches within
the North Cascades Grizzly Bear BEcosystem . ... ... ieennnnnnn 82

17. Distribution of major bear food groups identified
in the North Cascades Grizzly Bear Ecosystem from
the analysis of bear scats (N = 120}
undiffarentiated to bear species .......c.i.ice.. e 83

18. Distribution of the wilderness areas ang natiocnal
park lands within the Horth Cascades Grizzly Bear -
ool - oL - 84

192. Distribution of roads within thé North Cascades
Grizzly Bear Ecooystaf ... c.iitiiimi i its et r it 85

20. Disrribution of campgrounds, ski areas, air strips,
and population centers within and adjacent %o the

"Horth Cascades Grizzly Bear Ecosystem ........ .. cun e nrannnn 85
21. Distribution of trails within the North Cascades
Grizzly Bear BEoosystem .. ... ..ottt it et 87
22. Livestock allctments on national forest lands
within the Neorth Cascades Grizzly Bear Ecosystem ........._....... g2
>
wiii

00701



INTRODUCTION

The U.S. Fish and Wildlife Service (FWs), fellowing requirements of the
Endangsared Species Act of 1973, as amended, added the grizzly bear {Ursus arctos
horribilis) to the Endangered Species List in 1975, as a Threatened species in
the conterminous states. This listing prompted several important status surveys
of the North Cascades. Bjorklumd (1978, 1980ab, 1%811 documented historical
grizzly bear observaticns and discussed the possibility of populaticon
resstablishment in the North Cascades. The Washington Department of Game further
listed the grizzly bear as Endangered throughout the state in 1981. The Grizzly
Bear Recovery Plan {U.S. Figh and Wildlife Service 1982) identified the HNorth
Cascades Grizzly Bear Ecosystem {NCGEE] as one of six possible recovery areas
south of Canada (Fig. 1}. Implementation of the recocvery plan by the FWS began
with the 1983 establishment of the Interagency Grizzly Bear Committee (IGBC),
which coordinates federal, state, provircial, and private research and management
programs designed to promote 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 (1981} cataloged historical and recent grizzly
bear aobservations in the BCGBE. In 1985, the IGBC established guidelines for a
vigorous progran in the Horth Cascades and outlined plans for a S5-year evaluation
te deteimine the suitability of the NCGBE to support & viable grizzly bear
population. Under the leadership of the HNorthwest Ecosystems Grizzly Bear
Management Subcommittee of the IGBC, federal, state, and provincial agencies
formed the.Borth Cascades Grizzly Bear Working Group (NCWG) to coordinate the
ecosystem evaluation. The HNCWG included the FWS, Washington Department of
Wildiife ({(WDW), U.S. Forest Service {FS5), ¥.S. HNational Park Service (NPS),
British Cclumhia Wildlife Brarnch (BCWB), and B.C. Parks {BCP). GCur evaluation
of the North Cascades began in May, 1986, and ended in Hovember, 1991.

As directed by the IGBC, ocur evaluation cbjectives were {o:

1. <Collect, confirm, and record data concerniang reporkts
of grizzly bear observations and sign in the HCGBE;

2. Ewvaluate the vegetal components of the HCGBE,
documanting the suitability of the area to provide
grizzly bear seasonal habitats;

3. Produce a map of general wvegetation tvpes with an
accuracy level of at least BS5%;

4. FProvide a baseline list of prcbable grizzly bear
foods identified in the MCGBE; and

5. Collect information concerning the current level of
human activities within the NCGBE, including human
pocpulation centers, livestock allotments, and
recrsation sites.

Historicsal Perspectives

When we began this evaluation, the best information available concerning
the history of grizzly bears in Washington came from dated taxonomic guides,
biclogical papers, and PHS documents (Hall and FKelson 1553, Iagles 1945,
Schneider 1977, U.5. Fish and Wildlife Service 1982, Craighead and Mitchell 1983,
Sullivan 1983, Servheen 1%85). Records of early grizzly bear observations in the
Morth Cascades stem from ethnological descriptions {Underhill 1545, Gibbs 1972,
Collins 1974] and historical accounts of local explorations (Pierce 1883,
Thompson 1570, Hajors 1984). These earlier accounts indicated that grizzly bears
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historically occurred over most of Washingten, except the Olympic Peninsula and
the ceoastal lowlands below the west slope of the Horth Cascades (Fig. 2].

The upper drainage of the MNoocksack 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 185G°s, Custer documented
observations of several grizzly bears above the Horth Fork of the Hooksack Riwver
{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 the
Horth Cascades stems from discussions of tribal religious ceremonies and guests
for powerful medicine {Gibbs 1972, Collins 1974)}. HMen from the Upper Skagit
tribe hunted grizzly bears in the mountains above thé area now occupied by Ross
Lake resarveir, 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 perieds that
would allow us to identify when grizzly bears may have been present on the west
siope of the Cascades.

Ons possible reason for the lack of grizzly bear cbservation data for the
lower elevations of the west slope may be the generally closed canopy of the
lowland forests. Studies of local Hative American tribes indicate that few
natural openings cccuryed in the coastal forest {Underhill 1945, Collins 1974]).
Most patural meadows gccurred along the flood plains of the larger streams, such
as the Nooksack, Skagit, Stillaguamish, and Snohomisk rivers. Local tribal
villages usually occupisd these flood plain openimgs. Some tribes also burned
plots to create openings 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 cosastal rivers on the west
slope. Certainiy this habitat use has been well-documented for other coastal
populations north and south of Washington {U.5. Fish and Wildlife Service 1982,
Archibald =t al. 1385, Ssrvheen 1985} .

Grizzly bear observations occurred more frequently along the crest and the
east slops of the Horth Cascades (Thompson 1970). Studies of early Washington
explorations mention obssrvations and killings of several grizzly bears from
these arsas Lo the Dkanogan and Columbia rivers {Thompson 15790, 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 1958, Thompson
1970, Collins 1374, Ruby and Brown 1981). HKative tzles 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
perpatuation of the great bear in the Cascades [Collins 19%74}.

Less information on grirzly bear observations is found in regional
exploration journals. David Thompson, the first Buropean-American to enter the
Horth Cascades region, explored the east slope in 1811,  He floated down the
Columbia River, then up the Ckanogan and Wenatchee rivers in search of beaver
trapping territory for the North West Company. Alsc in 1811, David Stuart and
Alexander Ross, of the Pacific Fur Company, floated down the Columbia River and
established Fort Okanogan, about 48 km from present-day Chelan {Thompson 1970).
In 1814, Ross crossed the Horth 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 Conpany records for the period
1820 to 1860:

An examination of these records shows that the market for bear
hides increased after 1840 and the number passing through sach
cutpost congequently rossa. Peak years at the varisus posts
were: Fort Colville, 382 grizzly bear hides in 1849; Forc

ez Perce (Walla Walla}, 32 hides in 1846; Thompson®s River
{B.C.7, 31 hides in 18%1. Four hides were alsoc taken at Fort
Hisgually (near Tacoma) during the pericd. Unfortunately,

the trading areas of these posts overlap the present boundaries
of Washington and it is not possible to say how many of these
animalis were taken in the state. 3

Following the influx of trappers in the early 1880’s, miners poured into
the North Cascades searching for gold, silver, lead, zinc, and copper. Following
several insignificant ore discovery booms, which led to diggings along the
Methow, Twisp, and Okanogan rivers, major mining activity sparked from the Skagit
River boom on the west siope in 1858 (Thompson 1970, Roe 15834}. Second-hand
information from local residents and agency personnel suggests that miners
historically killed grizzly bears in defense of property and perscnal safety.
Many bears may have been killed from indiscriminate shooting and dynamiting by
miners {D. Tresch, pers. commun. 1988}, thus creating the second major impact on
the survival of MNorih Cascades grizzly bears.

Bapid human encrpachment on grizzly bear habitat fellowed the nining
invasion of the Morth 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, dynaniting of adits and
shafts, and hydraulic mining. These activities spawmed the growth of roads,
trails, flumes, power houses, cabins, cock shacks, barns, sawmills, ore tramways,
and railroads. Robust mining operations flourished in the Noerth Cascades until
the 1%5¢°s.

puring this same pdricd, other activities likely increased human-induced
moertality of grizzly bears in the Rorth Cascades. Cattle and sheep ranges spread
over the east slope; one rancher in the 1850's drove over 3,000 head of persconal
stock to cattle yards at The Dalles in southeast Washington {Pierce 1881). Local
forests fell to permanent settlements in the 1860°s and logging hecame the majorx
influence on local resources. A military expedition in 1882, led by Henry
Pigrce, crossed the Cascades from Stehekin to the Skagit River, opening the way
for road planning and extended rail service. By 18%0, Chelan boasted stores,
hotels, saloons, sawmills, apple orchards, and steam ships. A& wagcocn road,
panched over the crast at Cascade Pass in 1896, linked 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 Ressrve in 1897, the
administration of the North Cascades has fallen to fedsral and state agencies.
Although human activities severely affected the periphery of the ecosystem,

grizzly bear habitat within the interior of the MNorth Cascades remained

comparatively intact. Resource conservation policies applied to agency lands and
the relative inaccessibility of the backcountry probably prevented the
extirpation of the grizzly lear from the North Cascades. The most recent
documentation of grizzly bears in the Horth Cascades was presented by Sullivan
{1%83), who compiled 234 grizzly bear reports in the area from the early-1830‘s
through 13%83.
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STUDY AREM

our svaluation area incoxrporated all of the NCGHBE, which encompasses
2,620,755 ha {Table 1}, including all of the Horth Cascades Hational Park Service
complex (HCMP), and the majority of the Mount Baker-Snogqualmie (MBSNF), Wenatchee
{(WNF], and Okancgan (ONF} national forests {Fig. 3}. British Columbia (E.C.}
bounds the area tc the north, with a national forest boundary to the west, and
Interstate Eighway %0 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 cof a large wilderness core surrounded by major units of
non-wilderness national forest lands that are mixed with state forest lands,
sbate wildlife management areas, state parks, and private lands. The KOGBE is
composed of B2% federal lands, 8% state lands, and 10% 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 HOGBE (R. Forbes,
pers. commun, 1992}; however, these lands Wwere mol included in our habitat
evaivatrion, due £o federal and state regulatory restrictions.

Elevations range from about 150 m near the Puget Scund Trough on the west
slope to 3,285 m on Mount Baker. The major ridge systems of the west slope are
near 1,525 m. The Cascade crest ranges from about Z,100 m to 3,213 m on Glacier
Peak. East zlope elevations vary from 762 m to 2,712 m.

Pacific Ocean airmasses c<ontrol HNorth Cascages climatic conditions,
although the Cascade crest drastically alters this maritime influence (Frankiin
and Dyrness 1973, U.S. Weather Service, pers. commun. 1985}, West slope weather
is pronounced by miid temperatures of moderate extremes, lesagthy periods of cloud
cover, and abundant annoal precipitation (170-300 cm), falling mostly as rain.
Fair, dry weather typifies west slope summers, while winters are usually coocl and
extramely 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 flews, producing more severe temperature
eXtremes and much less annual precipitation (25-50 cm), falling mcstly 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 wvariations found in the HNorth Cascades markedly affect
environmental gradients over the NCGBE. The wolecanic, uplifting, and glacial
histories of the Cascades profoundly influence local vegetation patterns (McKee
1572, Staatz et al. 1972, Rowe 1974, Harris and Tuttle 1%77). Expanding on the
plant comaunity analyses prepared by Franklin and Trappe {1568}, Franklin and
Dyrness {1973) identified 12 major vegetation zones in the Horth Cascades. 0On
the west side, these include the western hemlock (Tsuga heteroghylla), Pacific
gilver fir (Abies amabjlis) and mountain hemlock (Tsuga mertensiana) zones.
Subalpine and glpine 1ife zones occour throughout the mountainous areas. On the
east gide, major vegetation zones include ponderosa pine {Pinus pondercsa), grand
tir {aAbies grandis), Douglas fir (Pseudotsuga menziesii}, western hemleck,
lodgepole pine {Pinus contorta), subalpine fir {A. lasiccarpa} and shrub-steppe
areas.

Other studies provide more detailed descriptions of HRorth Cascades
vegetation. Many of these papers originated from botanical surveys of HNCNP,
while others focus on more specific wegetal relationships of local plant
associations (Appendix Al. .
, Access into the Horth Cascades is restricted to 5 major highways, numerous
gecondary roads, and a minor trail system. British Columbia Highway 3 penetrates
the North Cascades through Manning Provincial Park and allows access by secondary
road to the Hozomeen area of Ross Lake Natjonal Recreation Area. The Horth
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 from Everstt on the west to Wenatchee on the east. Interstate Highway
490, forring the south boundayy of the evaluation area, passes west to east from

Seattle to Ellensbuxg. State Highway 97 runs north-south, providing access

points by secondary roads along the east slope. Although many secondary and
light-duty roads access the perichery of the ecosystem, few of these penatrate

the core area. A few secondary roads follow major river courses inte the
scosystem core. :

METHODS

Objective Ho. 1. Collect, confirm, and record data concerning reports of grizzly
bear observations in the HCGBE. .

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, 19%91. These reports included observations that oocurred prior to our
evaluation. For example, even though we may have recorded an observation report
when it was received in 1390, the cbhservation may have occurred im 1970, many
years prior to our svaluation period. We considered reports that occurred prior
to 1950 as historical, since the oldest known wild grizzly bear was 37 years old
{Sarvheen, pers. commun. 1993). We considered all grizzly bear observations
" that occcurred from 1956 through Novenber, 1991, as current ohservations. 1In this
way, bears identified during that 1350-1951 periecd could still ke alive during
part or all of our aevaluation.

He did not duplicate observation reports presented by Sullivan (1983). We
recorded all reports of grizzly bear cbservations on a standardé form (Appendix
B) and mapped the gensral location of each observation.

A "report® refers to the documentation of cne or more grizzly bears and/or
sign recorded for a specific cbservation. The term “document™ {both verb and
noun forms of the root word) refers to the recording of information as evidence
to identify the details {Woolf 19%92) of a reported grizzly bear observation and
does not indicate a partidilar level of reliability. For example, a "documented"
cbhservaticn is not necessgsarily a confirmed observation. The term *observation”
rafers to mecing or photographing a grizzly bear or finding the tracks, scat,
hair, digs, or food cache of a grizzly bear. Grizzily bear family groups were
identified by the cbservation of an adult bear with one or more young.
Observations of multiple bears of unknown age were considered famiiy groups when
one bear in the group was apparently larger than the other bear/s in that group.

#We rated the reliability of grizzly bear reports on a class scale from 1
to &, using methods acceptaed by the North Cascades Grizzly Bear Working Group and
the IGBC {(Almack 1986, 1950}. All observers were interviewed either in perxson
oF by telephone. When possible, we examined the cobservation site to attempt
confirmation of the bear species visually, by photograph of the bear, or by
verification of sign.

X Class 1 {confirmed] reliability rating iadicated a grizzly bear
observation confirmed by & biologist and/or by photograph, carcass, track, hair,
dig, or food cache.

Grizzly bear sign required wverification by a grizzly bear bhiologist.
Tracks were documanted by photograph and/or plaster cast and met grizzly bear
front foot toe alignment criteria {Herrero 1985, Fig. 4], using the Palmisciano
Line Mothod, named first here. If tracks were not of sufficient guality 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
coloration (Mcore 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 biclogist.
Verification of these feeding sites is sometimes very difficult. The presence
of tracks, hair, and specific food items contributed o the identification of the
bear species. We excluded consideration of other carniveres, such as black bears
{Ursus americanus), gray wolves {Canis lupus}, coyote {T. latrans}, foxes (Vulpes
vuipes}, mountain lions (Felis concolor}, wolverines {Guic gulo), lynx (Felis
Iynx), and bobcat {F. rufusl, by noting differences in feeding and caching
behavicrs, 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 158S}).

& Class 2 (high reliabiliry) report documented an cbservation of a grizzly
bear that was identified by two or more physical characteristics, but iacked
verification criteria as noted for a Class 1 observation. The presence of a
shouldaer hump, long fronk claws, and concave facial profile were the physical
characteristics used to identify Class 2 observations [Appendix C}]. We did not
regard size, celor, location, gait, behavior {except caching), or habitat class
as reliable indicators to differentiate the species of the bear observed.

& rating of Class 1 {low reliability) indicated that the cbhservation report
included documentation of only one identifying physical characteristic of a
grizzly bear, making it impossible to verify the species of bear cobserved.

A Class & (not a grizzly bear) report documented an chservation reported
as a grizzly besr, but which, upon investigation, was verified to be a species
cther than grizzly bear. Class 4 reports were not tabulated or mapped for this
paper, although al}: of these reports are kept on file with the WDW Large
Larnivore Investigations ocffice.

Capture and Marking Activities
>

We attempted to capture and radic-mark 4 adult grizzly bears. All trapping
efforts were opportunistic; we located capture sites near recent Class 1 or Class
2 observations and ia areas of important seaszonal habitat components. For
capture, we used spring-activated, steel cabkle fool snares {Aldrich Snare Co.,
Clallam Bay, WA} placed in cubby and trail sets. Each site was baited with
carcasses <f deer {Odocoileus spp.), elk {Cervus elaphus), or beaver (Castor
canadensis}. Each set was checked daily and rehaited as necessary. We
maintained a daily log for each trap site toc note any trends in capture success
or failure based on location, set design, or type of bait.

Bach trap site was marked with two types of warning signs approved by the
IGEC and designed to inform people of a nearby trap and the danger at that baited
gite. We mounted "WARNING® signs {Appendix D) te form & circle around the trap
at about 50 m from the set. We placed a ring of *DANGER" signs (Appendix E)
within
1¢ m of the trap. The signs were located at the four cardinal directions arcund
the set and along any obvious travel route into the set.

21l captures were recorded on a standard form {Appendix F}. Grizzly bears
were to ba anesthetized with a standard mixture of Ketamine HCl {100 mg/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 grizziy bear was to be marked with a radio transmitter collar,
attached by a decomposing cotton spacer, allowing the collar to fall free of the
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study animal within 2 to 4 years. Each collar contained instantanecus activity
switches indicating *head-up® or "head-down® body positions and 2 "mortality"
node that activated after § hours ©f no body movement. Each grizzly bear would
also be marked by a lip tattoo and colored, numbered, ear tags. Black bears were
captured incidental to our attempts to capture grizziy bears. cCaptured black
bears were anesthetized, marked, and handled as with grizzly bears, except no
radic markers were used,

Self-Activated Camera Su

Following the methods of Mace et al. (1990), we.used 18 self-actiwvated
cameras locataed at different baited sites from 1989 through 1593, to attempt
confirmation of grizzly Lears by photograph. The self-activated camera system
included an QOlympus “Infinity Quartzdate®, 35 mm, SLR camera, with automatic
focus, automatic light meter, automatic flash, automatic wind, and time/date LED
features. We used 3é-exposure, 200 ISC, colér print £ilm.

The self-activated camera was triggered by a signal from a burglar-alarm-
style, infrared-activated, motion sensor, powered by a 12-volt, gel-cell battery.
These three units were lcaded in a military surplus ammunition box.  The box was
mounted about I m above ground and bolted to the side of a tres. The box was
aimed at a Jure that was placed about 3 m from the base of the camera tree. When
an animal ontersd the 6§ m X € mn X 13 m field of view, the sensor was activated.
After a 7-second delay, the sesnsor 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 sntire rell of film was exposed.

We located camera stations in important seascnal 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,
alk, or beaver, or used wolf or coyote urine scente as a lure. %e maintained a
log for sach camera station to note equipment functions, film and battery use,
and success or failure of the site, bassd on location_. camera system design, or
type of bait. We mounted *"WARNING* and DA.NGER' signs arcund the camera trae,
as for capture :u;::s-

We checked each sel¥-activated camera station at intervals of approximately
5-10 days. During each visit, the £film was changed, batteriss wvoltage-tested and
replaced as nasaded, and either fresh bait dragged tc the site or the site
rescented with a Iure. The exposed film was taken to & *l-hour photo shep* for
rapid procassing.. We viewed all negatives on a light table using an 8X lupe.
We produced a print from any negative that showed an animal at the site, or if
there was any doubt concerning identification of objects viewed on the negative.
All negatives and prints were filed by camera station number for later a.na.lys:.s
and record storags.

Objective Ho. 2. Evaluate the vegetal components of the HUGBE, documenting the
suitabz'izty of the area to provide grizzly bear saasonal habitats.

¥sgetaticn Type Mapping

A vegetation type map was developed from Landsat satellite data to show
vegetation distribution throughout the ecosystem. A detailed and extensive field
plot databass was constructed to support the Lamdssat wvegetation mapping process
ard to quantify the abundance of plant species within each wvegetation type.

Saveral methods have besn described to map vegetation and evaluate grizzly
basr habitat {Christensen and M=del 1982, Craighead et al. 1982, Butterfield and
Almack 1985, Butterfield and Key 1986, Leach 1986, Mattson and Enight 1939). The
most common wethod, although wvery time-consuming, involwes aerial photograph
interpretation combined with various intensities of ground truthing to identify
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vegetation types used by grizrzly bears. Recent styudies have demonstrated the use
of Landsat Mualtizpectral Scanner (MSS) data to map grizzly bear habitat
{Craighead et al. 1982, Craighead et al. 1%85, Butterfield and Key 1986,
Butterfield et al. 198%). Because Landsat technology provides an efficient
inventory of wvegetation over a large are¢a, we selected this methed to map
vegetation in the HOGBE.

" 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 twe
bands of reflected infrared. The digital value of each pixel is related to the
intensity of light raflected from vegetation ¢r other surfaces for that spectral
band. Using specialized computer software, the raw spectral bands are processed
into a single map image where unigue spectral classes are identified. On this
project, the raw spectral data were processpd into spectral classes using a
guided clustering technigue. Blocks of raw Landsat data, selected using aerial
photos, orthephots maps, and topographic maps, were then submitted to cluster
analysis. This clustering identified unique spectral conditiens 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
representad as a spectral class by its statistjcal description in a computer
statistics file. The spectral classes were evaluated statistically for overlap
and tested in small areas on the ground. A final set of spectral classes was
used to process the entire Landsar 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 geo-referenced to the
Universal Transverse Mercator [UTM] map projecticn, zone 14, with a pixel size
of 87 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 gecgraphic
distributiss of field plors was needed to identify the wariation in wvegetation
conditions and types that any spectral class could represent over the entire
study area. We sstablished sample ecclogy plots where data were collected during
the 1986, 1588, 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
vear. Plots were located by overlaying 1:24,¢00 scale orthophotos, with spectral
class displays, and selecting areas of identical, contigquous, spectral classes.
We selected polygons with & minimum size of % pixels X % pixels. This size of
polygon was chosen, because it could be accurately located on the ground and
easily identified on the orthophatos. Although forested wegetation types
dominate the ecosystem, nonforasted areas were sampled in greater proportion than
their occcurrence. We used this sampling strategy. because existing forest
ecology plot data provided information on forested areas, but little wvegetation
data existed for nonforested plant communities. Some plots were located in
polygons smaller than 9 pixels X § pixels, if they could be easily identified on
the ground. '

VYegetation data for field plots were recorded on a standard form {Appendix
G}. Elevation, slopa, aspect, plot location, and spectral class nusber were alsc
recorded. We recorded the percent cover for all underatory plants, shrubs, and
trees within sach plot. Trees were sampled in 0-1 mw, 1-3 m, and greater than 2
= height classes and by stem percentages in several diametar classes.
Densiometer readings of the percent of canopy cover were measured in all four
cardinal directions at 5 randomly-chosen sites within the plot. Also noted were
the frequency and magnitude of any physical g&isturbances of the site, the
‘presence of surface water, patchiness of the plant communities present, and the
extent of the forested stand. Photographs taken at each plot represented the
general appearance of the arsa. )
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We identified plants in the field using the nomenclature of Hitchcock and
Cronguist {1987) and Hitchcocok et al. {(1955-1%69). 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
ecclogy data collected on the three national forests within the ecosystem. These
additional data were compiled from 2,158 plots on the MBSKF {Henderson and Peter
13853, 445 plots on the ONF (Williams and Lillybridge 1983}, and £79 plots on the
WHF (Williams and Smith 1390}. Data from 469 plots located in NCNP [(Agee and
Kertis 1986} were also incorpeorated into our database.

The field plot data from all sources were integrated into a single computer
database, which was then used for wvegetation 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 infermation and the Landsat spectral
class number for sach field plot.

The NCGBE has & 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 ievel of vegetration map
detail required for ouy study. In addition toc the spectral class, vegetaticn
types may be distinguished by geographic location and other environmental
factors, such as precipitation and topography. Therefore, additional GIS map
layers were needed to refine the Landsat spectral class map into a wvegetation
type map. We developed additional layers that inciuded elevation, slope, and
aspect [UJ.35. Geographical Service {U¥SGS) digital terrain datal, precipitation,
sun incident a&nglie, land ovmership, and riparian zones. The riparian zone laver
was created by digitizing a map of major riparian areas interpreted from
high-altitude aerial photos. A GIS forest vegetation map of the MBSNF obtained
from The Wilderness Society (Morrison et al. 1990} was also integrated into ocur
GIS for further refinement. All GIS layers were geographically co-registered
with the map projection and coordinates of the spectral class layer. In
additicn, the ecoclogy plot data locations were digitized so that any GIS layer
atrribute could be extracted and added to the field plot database. In this way,

data on precipitation, gesgraphic 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. 2nalysis of the database
was used to produce predictive medeling rules that identified the GIS data layer
combinations needed to jidentify each vegetation type.

A btwo-step GIS medeling process was used to produce the vegetation map.
k general ecological zone GIS laver was developed as the first step. Ecological
zone boundaries wore determined from an analysis of vegetation preferences with
respect to &levation, aspect, slope, precipitation, land ocwnership, and general
geographic location. In the second step, we developed a more refined vegetation
nodel for each ecological zone using spectral class, elevation, aspect and
proximity to riparian areas. These ecclogical models were implemented in the GIS
tc produce two vegetation maps. :

The first map, Level 1, differentiated general vegetation Cypes by
physiognomy {(Mueller-Dombois and Ellenberg 1374}, such as "shrub” and "herb"
classes {Appendices K, I}. The second map, Level Z, incorporated a computer
modeling scheme that provided more detail by using an organization of major plant
communities {Franklin and Dyrness 1973, Mueller-Dombois and Ellenberg 1974), such
as *montane shrub-east” and "subalpine meadow(meslc/dry)-east™ (Appendices H, I}.
Only the Level 2 map was used in assessing the occurence of potential bear foods.
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Hote: & portion of the Cclockum Elk Range, was added to the ecosystem by
the IGEC Technical Review Team at the end of the evaluation. Because this area
was not added until late in the study, it was not included in the wvegetaticn
mapping analysis. Information on the composition of the adjacent wvegetation
types and field reconnaissance of the area were used to provide a general
description of the wvegetation in this area.

ring Snow Line Analysis

Ve 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 clcud free Landsat scene taken
on April 1, 1975, tc represent an “average® snowfall year. Data points were
selected at snow line arcund the ecosystem; B0 points from the east side and S0
points from the west side. At each point, the slope, elevation, aspect, and
precipitation zone were determined. This informatien contributed to a predictive
model developed to determine the location of an “average snow line" across the
ecosystam.

MNote: the spring snowline analysis was added to ocur objectives during the
last year of the evaluation at the request of the IGBC Technical Review Team
lsader. We caution the reader to recognize that this procedure is not intended
to imply & knowledge of local grizzly bear habitat use, it is simply a tool to
display general areas rhat we might expect grizzly bears to use in spring, given
average” snow conditions. Thiz analysis may assist agency evaluation and
management of grizzly bears by 1dent1fy1ng general areas of possible habitat use
and bear-human conflicts.

Chiective Ho, 3. Produce a map of general wvegetaticn types with an accuracy
level of BS%.

We assesszed the accuracy of the wegetation and cover type maps by
conducting & polygon analysis (Dicks and Lo 1958). A total of 21 USGS 7.5 min
gquadrangle maps were randomly selected throughout the ecosystem (Appendix J).
Or each quad, 7¢ to 110 polyvgons (each 1.6 ha in size} were randomly selected.
These pclygons were assigned an jdentification number and classified into one of
the wvegetation types, either through aerial photograph interpretation, or by
making ground or helicofter observations. The classification made during the
accuracy assessment was then compared to the mapped clagsification for both Level
i and 2 maps 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. -

Cbhbijective No. 4. Provide a baseline list of prohkable grizzly bear foods
identified in the HCGBE.

We identified probable grizziy bear food ictems by extracting the
information from cobservation reports, by direct observation of feeding black
bears, and by analysis of & subsample of bear scats found in the ecosystem. We
conpared these data to a list of known grizzly bear foods compiled fromm several
grizzly bear studies conducted south of Alaska {Craighead et al. 1982; Jonkel
1%82; Mclellan 1582; 0U.5. Department of Interior 1982; Hamer and Herrero 1583;
Servheen 1983, 1985; Aune et al. 1984; Knight et al. 1984; Mace 1984; Almack
188%; Archibald et al. 1985; Herrero 1985; Kasworm 15%86}. Plant names in our
analyses followed Hitchoock and Cronguist (1%87}.

_ ¥e ussd the scat analysis procedures described by Mace and Jonkel (197§),
excluding astimates of percent volume for sach food item. Without knowledge of
individual bear diats and relative digestibility of food items, food wvolume
estimates are inappropriate. We present scat analysis results simply as a table
of plant and animal species observed in a subsample of scats. We stored
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subsamples of scats for possible future identification of plant foods by
microscopic examination of cuticle tissues (W. Kasworm, pers. commun. 1986),

No accurate field method exists for differentiating between scats from
grizzly bears and black bears {(Allendorf et al. 1973, Hamer and Herrero 1960,

Wolfe 1983, Goodwin 1984, Picton 1986} . Laboratory analyses of bear scats by .

slectrophoresis of blood proteins {Allendorf et al. 197%, wWelfe 1983) or paper-
thin chromatography of bile salts {Picton 1988) provide only abocut 80% confidence
in bear species differentiation, so we chose to not use these techniques.
Therefore, we considered each specimen only as a "bear scat™, with no bear
spacies identified, realizing that the total sample of scats analyzed may contain
specimens fron both bear species. A genetic comparison laboratory test ({S.
French, pers. comman. 1993) pay provide greater accuracy for bear species
differentiestion in scats; further analyses of stored subsamples may be conducted
after our scosystem evaluation is completed.

We developsd twe computer programs to determine the plant species and
identify the probable grizzly bear foods present within each Level 2 vegetation
type. The first program sorted all sample ecology plots into categories
corresponding to the Level 2 map classes. The second program summarized the mean
percent cover and constancy of plant species within each wvegetation type.
Probable bear foods were then identified from this species list through a
comparison with a database file of the known grizzly bear focds. This analysis
provided an assessment of the diversity and abundance of wegetal foods within
each Level 2 vegetation type.

Objective No. 5. Collect information concerning the current level of human
activities within the HNCGBE, including human population centers, livestock
allotments, and racreation sites.

He identified human activities present within and adjacent to the NCGEE and
digitized them in our GIS. The GIS5 laver developed for human activity sites
included campgrounds [except backcountry camps in the NMCHP), population centers,
ski areas, and airstrips. 3ddiricnal layers were developed for reoads (Appendix
K}, trails, and grazing allotments on naticnal forests. Roads data for the ONF
and MESNF came from GIS transportation databases from each forest. The roads
dats for the WHF came from & combination of their GIS data and USGS 100k digital
line graph {DLG} data. The roads data for private and state lands were collected
from existing national forest databases or were obtained from USGS 100k DLG data.

Assuning that road density has a measureable effect on grizzly bear use of
babitat {McLellan.and Shackleten 1988; Frederick 1591; C. Servheen, pers. comoun.
1991; R. Mace, pers. commun. 1951}, we produced & map to illustrate the density
and distribution of roads throughout the NCGBE. Road density was determined from
roads data sntered jinto the GIS, using a system of grids, 15 pixels x 15 pixels
in size. We than assigned each pixel to one of the following road density zones,
based upon the kilometers of road per grid: Zone 1 = § km/kw'; Zona 2 = > 0 to
1 kmslor’; Zone 3 = > 1 to 3 kmfxe®; and Zone 4 = > 3 kmfknm®. The area and
percentage of the sacosystem within each of the road density zones were then
calculated as an index to assess the effects of roads on habitat classes.

Population cepntars, airstrips, campgrounds, and ski areas were identified
from state highway maps and forest recreation maps, were transferred to 1:100,000
scale maps, and than digitized as a layer in the GIS. The effects of these
activities on habitat classes were expressed using a zone of influsnce arcund
sach activity: 1,500 and 2,000 m for population centers and 500 and 1,000 m for
all others. The area within sach of these zones was then summarized to estimate
the total amount of habitatr influenced by these activities.
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RESULTS and DISCUSSION

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

Confirmation of Grizzly Bear Observations

buring cur evaluation, from May, 1986, through November, 1591, we collected
238 reports of grizzly bear observations in the North Cascades area. Two of the
reports duplicated information orn the same observaticn; elimination of the
duplicate report reduced the Lotal to 237 reports (Fig. 5). Fifty-two of the
reports documented grizzly bear observations that occcurred prior to May, 1986;
the remaining 186 reports identified observations that occurred during the
evaluation pericd.

We classified 22 reports as Class 1 {Table 2, Fig. &}. One of these
confirmed observations occurred in 1859 and is considered the only histerical
Class 1 observation. Besides being one of the earliest grizzly bear observations
recorded by the United States government in the North Cascades, this cbservation
alsc illustrates that grizzly bears historically inhabited the west slope of the
Cascade Mountains in ¥ashington.

{ne 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 were large and approximately the
same size. We cannot destermine which type of bear group {family, siblings, or
macted pair) these two reports identified. Although we cannct positively identify
the family composition of these bear groups, we can make strong inference that
a1l thres obseivations indicate that reproduction does occur in the North
Cascades grizzly bear population. However, we cannot sstimate the number of
reproducing females,. cub production, or cub surviwval. Kote alsc that the
presence of reproductiocn in the population does not imply any knowledge of local
population trend, whether increasing, stable, or decreasing. ’

We classifisd 82 reports as Class 2 grizzly bear observations (Table 3,
Fig. 7. Only 1 of thess reports involved an historical chservation. Six of
these reports involved family groups; these chservations further imply that
reproduction occurs in”* this pepulation. Four other zreports documented
multiple-bear observations where family composition canpot be determined.

We rated 102 reports as Class 1 chservations (Table 4}, where we could not
differentiate between grizzly bear or bklack bear. ¥ine of these reports
documented sow/cub family groups. Onse report documented an unaged pair of bears.

Ke identified 31 reports as Class 4 cbservations. Cbservers misidentified
black bears as grizzly bears in 28 of the Class & reports. Additionally, 2
reports incorrectly identified grizzly bear dens; we confirmed one as a porcupine
{Erethizon dorsatum] den, the other was identified as a hoary marmot (Marmota
caligata}l excavation. One report misidentified a horse {Eguus caballas) skull
as a grizzly bear skall.

The locaticns of the Borth Cascades grizzly bear observations are widely
distributed throughout the ecosystem. The ciusters of sightings that occur ir
soveral areas are likely due tc the concentration of human chservers in those
areas, rather than to a local high density of grizzly bears. Fach of the
cbservation clusters occurs at & location of high road or trail density, open
canopari ‘1a§;§itat‘ arnd high bhuman use, all factors which increase the sightability
of wi e,

Our ohgservation data indicate that the MNorth Cascades harbors a resident

pepulation of grizzly bears. <Considering the confirmed and high-reliability
observations, 3 family groups located at the scuthern end of the ecosystem
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suggest that at least some of the grizzly bears in our local population are
reaident to the Washington Cascades. It would be very unlikely that a female
with cubs-cf-the-year would travel from a winter den in British Columbia to a
spring or summer feeding location approximately 200 km south of the international
border (L. Sarvheen, A. Hamilton, and S. Herrerc, pers. commn. 1591). It is
also unlikely that cubs-cf-the-year could survive such & long trip in a one- or
two-week period immediately following den emergence. The energetics invelwed
with lactation suggest that the mother could not provide the regquired volume or
nutritive gualicy of milk for the cubs on such a distant and rapid movement
(Sizemore 1580). Even without consideration of the energetics involved, such
range 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 ocur evaluation area. These observations indicate that
grizzly bears may occupy & more extensive portion of the Cascade Mountains in
Washisgton. 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 chservations in the Scuth Cascades
do indicate the need to expand cur evaluation activities. Documentation of the
full extent of grizzly bear range in the Cascades would help IGBC efforts to
conserve the bear in the Horth Cascades by providing a more precise view of the
current grizzly bear population and its habitat reguirements.

Capture and Marking Activities

¥o grizzly bear was captured or radio-marked during our evaluation. The
unseccessiul trapping effort does not indicate an absence of grizzly bears in the
Morth Cascades. A very restricted, opportunistic, trapping affort occurred
during 4 seasons of the é-year evaluation. We atbempted to capture grizzly bears
at only 36 sites (Fig. 8], logging 323 trap nights {1988 - 14 trap sites, with
122 trap nights; 1985 - 13 trap sites, with 105 trap nights; 1930 - 4 trap sites,
with 44 trap nights; 19%1 - 5 trap sites, with 17 trap nights). #uch of the
failure of the capture program may be attributed to the interagency decision to
trap only opporfunistically nesar recent, reliable grizzly bsar cbhservations and
to the consistent iack of an adegquate bait supply and bait storage capability.
The opportunistic trapping effort also made it impossible to adeguately identify
any trend in bear use of,_l:rap sites, bait, or capture method.

¥We captured 2 black bears incidental to grizzly bear trapping efforts in
198%. Both bears were captured on the ONF, during our last spring trapping
effort. The first black bear was a 68-kg, young adult male, trapped on July 16.
Due to a malfunction of cur air-pump dart rifle, this bear was restrained by a
neck 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
tags and released it on site, without octher data collecticn. We marked this

black bear with tags reading No. 102 in the left ear and MNo. 101 in the right.

say, with black numerals on dark blue tags.

The second black bear was a 73-kg, 13-year-cold male, trapped on July 19,
188%. This bear was anesthetized, marked, measured, and raleased with no
difficulty. Ear tags for this black bear read No. 103 in the left ecar and No.
104 in the right sar, with black numerals on dark blue tags.

Self-Activated Camera Survey

We did not document & grizzly bear with the self-activated cameras.
Operating camaras at 71 stations around the ecosystem {Fig. 29), we logged from
1 to 80 camera nights per station from 198% through 1393 {19339 - 44 camera
atations, 193¢ - 16, 19%%f - 11}. Camera nights were not calculated, since
variations in egquipment application and fluctuations in battery life made this
measurenent insignificant to our svaluation. Differences in terrain features,
habitat classes, and equipment logistics made it impossible to determine trepnds
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in camera use by different species or according to variances in bait availability
and use.

Our 18 cameras were used in dssociation with Class 1 and Class 2 grizzly
bear observations. Typically, we baited these sites with desr, elk, or beaver
carcasses; however, during the last 2 vears of the evaluation, we began using
urine from sither wolf or coyote. Hearly all of the animal speciez documented
by camera at baited sites also wisited the scented locations {Table S}). 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 lcan allowed WDW to meet
cost-share requirements for federal funding, it further reduced cur capability
to conduct an adeguate camera survey.

Compiling &l11 of the observaticnal data we gathered during this evaluation,
we balieve there is substantial evidence to indicate that grizzly bears sktill
inhabit the North Cascades. Further, our data indicate that grizzly bears
historically cccupied the west siope 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 Mo. 2. Ewvaluate the vegetal components of the NCGBE, documenting the
suitability of the arsa to provide grizzly bear seasonal habitats.

Vegetation Type Mapping

Qur analysis of the field plot database and the GIS data layers producsad
50 wvegetation and cover types for the Level 2 map of the HCGBE. Sixteen of the
major types were subdivided into east and west variants along the Cascade Crest,
allowing a more detailed analysis of the plant species within the vegetatiocn
types. Mean and constancy data for the 50 resulting Level 2 vegetation and cover
types are detailed in Appendix L and summarized in Tables 6§ and 7. Figures 11-13
illustrate the relative abundance of the major Level 2 types.

Vegetation types dominated by conifer forests covered a total of 62.41%
{1,530,487 ha) of the study area. Five conifer wvegetation types occurred on
46.86% of the =study aresa. The wvegetation type dominated ky subalpine Fir,
Engelmann spruce (Picea dhigelmannii), 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. Moupntain hemlock forests located on the west side of
the ecosystem covered 9.25% of the study area. An east side vegetation type
dominated by Douglas fir and mixed with other conifer tree species comprised
8.40% of the area. The vegetation type dominated by pondercsa pine and Douglas
fir covered 6.0%% <f the study area. The remaining conifer vegetation types
covered a total of 15.35% of the study area and no single type covered more than
5% .

Yegetation types composed of deciduous forests covered 3.07% (80,312 ha!
of the ecosystem. These areas included both riparian and nonriparian habitats.

Honforested vegatation types covered 37.59% {982,531 ha} of the study area.
These wvegetation types included areas dominated by shrubs, herbs, and mosajcs of
shrubs and herbs. The most abundant shrub vegetation type was the montane shrub
type, located west of the Cascade crest; it compossd 2.51% of the study area.
Vegestation typeés dominated by subalpine heather. {Phyilodoce and Cassiope spp.!
and huckleberry {Vaccinium deliciosum) composed 2.20% of the study area.
Subalpine meadows dominated by huckleberry (V. scoparium and V. caespitosum) on
the sast side of the Cascade Crest composed 1.51% of the ecosystem.

The most abundant herbacecus vegetation types occurred in shrub-steppe
areas dominated by herbs; these typas covered 2.83% of the ecosystem. West side
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subalpine lush meadaws composed 2.43% of the ecosystem, and the ecast side
montane-herbacecus vegetation type covered 2.27% of the study area.

Barren ground, snow, and rock classes harbor an insignificant amount of
vegetal cover, according to the satellite imagery. However, as noted in other
ecosystems {Almpack 198%; Servheen 1981; Mace 1%84; Almack 1985), a depauperate
vegetative iayer 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 amall, but dense communities of glacier 1ily (Erythronium
grandiflorum), cow parsnip (Heracleum lanatum), biscuit-root {Lematium spp.}), or

hacklaberry {Almack 1980). Glacier lily commonly protrudad above the surface of

expansive snow fields. In the Missicon Mountains of Montana (Sexrvheen 1981) and
the high elevation areas of Yellowstone Naticnal Park {R. Knight, pers. commun.
1991} army cutworm moths (Chorizagrostus 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 itemsz in the Horth Cascades.

The portion of the Colockum Elk Range that was not inciuded in the
vegetation mapping analysis was about 7,757 ha and is located in the extreme
southeast portion of the NCGBE. Over 50% of this area is managed as state land.
The dominant vegetation type in this are is shrub-steppe. Smaller portions of
pondercsa pine, ponderosa pine mixed with Douglas f{ir, bDouglas fir, and
barren/rocky vegetation and cover types also occour.

Spring Snow Line Ana&x-sis

The results of the snow line analysis (Fig. 14) showed that areas spow free
during the sarly spring are alss where the highest degree of human use occurs.
In addition, only 9% of the snow free area lies within wilderness, national park,
or other protected areas. The snow free areas are mainiy distributed along the
western and eastern boundarias of the ecosystem, whers glevations are lower.

The snow line analysis should not be interpreted as an analysis of spring
range for grizzly bears. R. Knight (pers. commun. 1951} commented that grizzly
bears will use microsites thar are snow free at elevations above the snow Line.
Gur analysis does not ta these areas intc account, thus under-representing the
amount of habitat That may really be available.

Den emergence occurs at different dates for sach bear in a given

population. Older males usually exit the den {irst, perhaps as early as

mid-March. Females with cubs often are the last to leave the den, possibly as
late as mid-May [(Craighead and Mitchell 1983, Servheen 1583, Zune ot a). 1984}.
Annual weather patterns may alsc influence grizzly bear habitat use. The spring
spow line analysis does not account for such variations in habitat use.

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

Objective No. 3. Produce a map of general wvegetation types with an accuracy
level of 85 ©.

The accuracy calculated for the Level 1 map was 94.8% {Table 8). well above
the 85% accuracy level cutlined in the initial project objectives. The accuracy
of the Level 2 map was 331.2% (Table 8). Some of the vegetation types for Level
2 that covered only & small portion of the study area were not adecuately
sampled, because the location of the sample polygons for thse accuracy assessment
were randomly selected and the sample polygon was 1.6 ha. Time and personnel
resources were not available to sample extensively for the Level 2 map. However,
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the accuracy c¢alculation for the Level 2 map is based upon an adequate overall
sample size and is comparable, or higher than, accuracy levels reported in other
studies using satellite imagery {Miller and Conroy 19%0).

Dbjective Ho. 4. Provide a2 baseline list of probable grizzly bear foods
identified in the HCGBEE.

Grizzly bears require a wvariety of vegetation types, in order to obtain a
rich supply of seasonally-impertant plant and animal foods, and to use as secure
arsas for feeding, breeding, bedding, and denning (Craighead and Craighead 1972,
Glenn and Miller 1880, Servheen 1981, Knight et al. 1584, Almack 1585). WVegetal
requirements of grizzly bears often differ by population, according to seasonal
availability of ungulate and small mammal concentrations, and by the phenoleogy
of local plant comamunities associated with specific habitabts. Vegetal classes
alsc vary in importance Lo grizzly bears, depending on the nutritive wvalue,
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 lecated within, and in some cases unigue to, the NCGBE may also
provide foods for grizzly bears. However, since we have no food habits data
specific to this scosystem and these plants 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 toc assess the
availability of wvegetative food sources gover time. This would regquire a more
detailed sampling strategy and a study of the phenclogy of specific plant
species. However, & discussjion of potential seasonal fcod scurces, based upon
field cbservations of feeding grizzly 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
{Tahle %}. All of the vegetation types that were identified in this ecosystem
contained at least some &f the plant species on our probable grizzly bear foods
lise. & total of 100 of the 124 plant species that are known to be grizzly bear
foods from other studies were identified in our ecclogy plots. The mean number
of known grizzly bear foods that occurred within a vegetation type was 37 species
frange = 3-30} (Table 10, 2ppendix L). This indicates that vegetal foods are
readily available in the study area. These food scurces include a diversity of
specias and are well-distributed throughout the ecosystem.

Seasconal grizrzly bear foods are well documented for other ecosystems in the
lower 48 states {Craighead et al. 19582, Jonkel 1982, Servheen 19383, Aune et al.
1984, Enight et a1. 1984, Mace 1584, Almack 198%, Kasworm 19867 and for Alaska
and Canada (Reynolds 1980, MclLellan 1982, Hamer and Herrerc 1983, Archibald et
al. 1585}, Specific grizzly bear food items have not been identified for the
NCGEBE. Eowever, local vegstal studies, scat analysis, and field observations of
feeding black bears identified many items for the Horth Cascades that are known
to be grizzly besr foods in other areas {(Table 5.

Korth Cascades vegetal components have been investigated for many years
{Appendix A}. These studiss suggest that wvegetation types common to other
grizzly bear ecosystems do occur in the NWOGBE. In some cases, due to
bicgecclimatic differences in the Horth Cascades, analogous vegetal communities
Ray occur here, growing on sites similar to those found in other grizzly bear
ecesystems, but at different elevations.
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For example, low-elevation, wet meadows are considered important spring
feeding and breeding sites for grizzly bears in other ecosystems (Sexrvheen 1981,
Jonkel 1982, Aune and Stivers 1982, Almack 1985, Archibald et al. .1985).
Relatively few of these meadows exist at low elevations in the NCGEE. However,
similar vegstal components do exiat. Many of the major river systems on the wast
slope harbor marshes of horsetail {(Equisetum arvense}, sedges (Carex spp.), or
skunk cabbage (Lyesichitum epericanum) located in small, seascnally-flooded or

saturated pockets within forested sites,

Shrubfields of sitka alder (Mnus sinvata) that cccupy avalanche chutes in
other ecosystems often provide spring and summer forb-fesding sites and secure
areas for bedding. HWillow (Salix spp.] shrubfields occupy similar sites at upper
slevations ia the North Cascades, whereas shrubfields of a willow/vine maple
{Acer circinatum) composite occur at lower elevations. Dense shrubfields of
mountain-ash {(Sorbus spp.) alszc occupy some avalanche chutes at higher elevations
in the North Cascades, while bittercherry; (Prunus emarginata} or western
serviceberry (Amalanchier ainifolia} shrubfields may occur on lower slopes.

Beargrass (xero;pkyllm 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. commn. 1986), high-elevation meadows of sedge or
heath {Phyliodoce empetriformis) and heather (Cassiope spp.} may provide
analogous components for grizzly bear denning habitat here.

In other ecosystams, low-gslevation stream bottoms often produte open canopy

black cottonwood {Populus trichocarpa) stands, which are often associated with
rtant understory foods, such as yellow hedysarum {Fedysarum suilphurescens)
{Jonkel 19B2, McLellan 1382, Hamer and Herrerc 1983, Mace 1584}. Stream flcod
plains on the east sicpe of the MNorth Cascades often produce black cottonweod
stands. Although we did not document yellow hedysarum, we did note the presence
of several species of biscuit-root, which is another important grizzly bear food
in other sccosystems {Jonkel 1982, Servheen 1982, Aune ot al. 1934, Mace 1984).

North Cascades west sicope stream bottoms usually produce mixed stands of
red aldar (Alnus rubra)l and big-leaf maple {Acer macrophyilum). As with the east
slope sites, these areas apparently lack important root foods for grizzly bears.
However, thase alder/mapI® stands may still provide spring habitats by supporting
an understory of bracken fern (Preridium aquilinum) and lady fern (Athyrium
filix-femina}). BAs noted in Rocky Mountains ecosystems, Archibald et al. (1985}
documented grizziy bears feeding on roots and leaves of skunk cabbage and stems
of Douglas’ water-hemlock (Cicuta douglasii) in low-elevation stream botioms of
the west slope in BEritish Columbia. Both of these species occur on similar west
slope sites in the Horth Cascades, but our scat analysis failed to identify them
as local bear foods.

West slope habitats apparently provide the most significant differences in
vegetal composition from other ecosystems south of Canada. Most noticeable is
the addition of several species of fruiting shrubs: Alaska huckleberry
{Vaccinium alaskense}, Cascade huckleberry (V. deliciosum), evergreen huckleberxry
{V. ovatum}, oval-lsaf huckleberry (V. ovalifoliuz), red bilberry (V.
parvifolium}. high-bush cranberty {Vibwnum edule), Pacific blackberry (Rubus
ursinus}, and salmonberry {R. spectabilis}. The percent cover of Vaccinium spp.
is high in many of the forested vegetation types.

Many sast slope habitats in the North Cascades resexhle vegetal components
found in Montans and Wyoming. although the physiognomy and species composition
of several plant conmunities differ. Por example, huckleberry shrubfields dec not
usually occur as sxpansive understory vegetation classes oh the east slope here.
Instead, it seecms that nost fruit shrubs in the Horth Cascades ccecur in smaller
communities of wider distributiom.
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Upper-elevaticon grass sidehill parks in other ecosystems often produce
dense ¢lumps of alpine hedysarnm (Hedysarum alpinum} or biscuit-root. On similar
sites on the Horth Cascades east slope, licorice-root {Ligusticum spp.) and Sitka
valerian {Valeriana sitchensis} occur more commonly, often in association with
American false hellebore [(Veratrum viride).

Forested stands in the North Cascades likely provide ssasonal feeding sites
and denning habitat, as well as security cover for travel corridors and breeding
sites (McLellan 3982, Almack 1985). Spring feeding sites prcbably exist in
horsetail and sedge marshes of western red cedar {Thuja plicata}/ western hemlock
stands. These stands also support dense patches of skunk cabbage.

We watched Z black bears feed on clover ([(Trifclium spp.) and grasses
{Gramincid spp.} in early June on the west slope. ®Ws viewed 4 black bears
feeding in an avalanche chute on the leaves of angelica {Angelica arguta)l and
sitka valerian in late July along the Casca—de crest. &lso in late July, we
chserved a black bear family group feeding on fruits of western serviceberry and
big huckleberry abowve 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 art hills throughout the ecosystem. On the east slope in
August, we found a mule deer [Odocoileus hemiocnus] carcass that had been fed on
Ly 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 wital to the survival of the HNorth
Cascades grizzly bear population.

Spring habitats in other ecosystems often inclide low-zlevation, wet
meadows. As discussad earlier, few of these meadows exist in the North Cascades,
but other analogous spring Eseding sites are available. We would anticipate
grasses, sedges, horsstail, 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,
colbtsfoot {Petasites frigidus} may be analogous to cow parsnip. Coltsfoot is
likely used by grizzly Bears in coastal British Columbia {T. Hamilton, pers.
compan. 198%) and is used by grizzly bears in southeast Alaska {J. Schoen, pers.
commurn. 198%}. Roots and bulbs of plants like biscuit-root, glacier 1lily,
avalanche 1lily (Exytbrcnim montanum), western springbeauty {(Clayvtonia
lanceolata), Siberian miner‘s-lettuce (Montia sibirica}, few-flowered shooting
star {Dodecathecn panczflorm} . and yellow bell {Fritiilari= pudica} probably are
alsc important spring foods.

Winter-killied 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 ecocsystem {Table 11, Fig. 15].
On the west side, areas below 670 m elevation weze mapped as ungulate winter
range. Small mammal grizzly bear foods in the Horth Cascades probably include
hoary marmcts, yellow-bellied marmots (Marmota flaviventris), Columbian ground
squirrels {Spermophilus columbianus}, Cascade golden-mantled ground squirrels (5.
saturatus), meadow voles {(Microtus pennsylvanicus), and deer mice (Peromyscus
maniculatus}. Sowme of these animals could be grizzly bear foods throughout the
snow free season. Anadromcus fishes are available to grizziy bears over a large
portion of the North Cascades {Table 12, Fig. 18). Hydroelectric dams on some
of the major rivers in Washington have severely decreased or, in some cases,
completely blocked seasonal runs of anadrowmous fishes; this is especially true
on the east side of the ecosy=sten.

Summer plant focds in other ecosystems often include forbs, grasses,
sedgesz, horsetazil, and bulbs. The most important summer forbs in the Horth
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Cascades likely include angelica, licorice-root, cow parsnip, and Sitka valerian.
shrub fruits become available in late summer and in the North Cascades prcocbably
include all of the huckleberries, blackberry, western sarviceberry, mountain-ash,
high-bush cranberry,. salwonbarry, elderberry (Sambucus spp.}, buckthorn {Rbamnus
alnifeolia}, dogwood {Cornus spp.}, cherry {FPrunus spp.}, honesysuckle [(Lonicera
spp-}, thimbleberry {Rubus parviflorusg)}, and red raspberry {(R. idasus).

As documented in other mcosystems, fall grizzly bear foods for the North
Cascades are likely predominately shrub fruits. In some 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
iCalamagrostis rubescens), bluebunch wheatgrass (Agropyvron spicatum), beaked
sedge {Carex rostrata), angelica, licorice-rooct, Sitka walerian, mountain
sweet-cicely {Osmcorhiza chilensis), cocolwort foamflower (Tiarella trifoliata}l,
gqueen‘s cup {Clintonia uniflora}, and bhlack elderberry (Sambucus racemosa}
{Aimack 18851. Huts of whitebark pine (Pinus;albicaulis} are an important fall
foad in the Yellowstone ecosyaten {Knight and Blanchard 1%81). Similarly, the
Horth Cascadas supports small stands of whitebark pine at higher elevations along
the Cascade crest; these areas cover less than 1% of the ecosystem. We cannot
document the value of pine nuts as an important local fall focod in this area.

Of 426 scats collected during the evaluation, one scat was corfirmed 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 1list of food items
undiffarentiated o bear species {Table 13, Fig. 17}. These data indicate that
many of the same species of grizzly bear foods identified in osther ecosystems are
alsc used by bears in the NCGBE. It is alsoc apparent from cur scat data that
seasonal use of these fcods is the same as noted by rescarchers in other study
areas in the Rocky Mountains {Craighead et al. 1982} and coastal British Columbia
{Archibald et al. 1985}.

Objective Ho. &. Collect information concerning the current level of human
activities within the NOGBE, including human population centers, 1livestock
allotments, and recreation sites.

The isclation of a grizzly bear ecosystem is a function of the type and
amount of human activitifs cthat influence the overall sffectiveness of required
hakitats and the security of individual grizzly bears {Craighsad et al. 1982,
McLellan and Shackleton 1988, Frederick 1591). Human settlement and resocurce use
within the North Cascades 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 59 population centers, 258 campgrounds {exciuding the backcountry
camps in the NCHP}, and 34 other sites (e.g. airstrips, ski areas) within the
NCGBE. Assuming a zone of influence of 1,500 m around population centers and 500
m arcund each of the other sites, 431,800 ha {1.7% of the ecosystemi of habitat
are affectad. If the zones of influence are 2,000 m and 1,000 m for population
centers and other sites, respectively, 110,765 ha (4.2% of the ecosystem) of
habitat are affected. -

Roads

Nine wilderness areas and NCHP comprise roughly 1,020,312 ha, or 39%, of
the NCGBE (Table 14, Fig. 18). Our road density analysis showed that 68% of the
ecasysten, including wilderness areas, has nc opeén roads. Portions of currently

roadless arcas on naticnal forest lands have been allocated to some level of

commodity use in forest and resourre management plans and may be managed for
future rascurce extraction, with access by new road construction {U.5. Dapartment
of Rgriculture 1589, 19%0a, 1950b}.
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We identified 14,594 ¥m of roads in the NCGBE {Table 15, Fig. 15). Rcad
densities up to 1 km/km’' occurred on 10% {243,927 ha} of the study area. Road
Adensities from 1-3 Im/k® occurred on 18% (469,855 hal of the scosystem, and
densities exceeding 3 km/ke? occurred on 4% (110,376 ha} of the arsa. While a
relatively high proportiocn of the ecosystem had no open roads, the majority of
the roads were found in low- to mid-elevation wegetation types that are
seasonally important to grizzly bears. The distribution of open roads at lower
elevations likely decreases the effectiveness of some frontcountry habitats.

Recreation

Recreation use in the ecosystem is expressed in Recreation Wisitor Days
{RVD‘s) on the naticnal forests and Recreation Visits on the naticnal park and
recreation areas. Use is reported for three categories: developed recreation
{use that occurs in developed sites]). disper§ed recreation {that which is not

associated with developed sites), and backcountry {wilderness; use {Takle 1§,
Fig. 20}. : )

The majority of the trails in the MCGBE cccur in wilderness and roadless
arsas (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 uss 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 EVD's annually. The Alpine Lakes Wilderness Area, in the southern portion
of the ecosystem, is 145,735 ha and receives greater than 300,000 EVD's. The
NCND has 114 designated backesuntry sites where camping iz restricted and
assigned by pemit to these areas. A significant amount of recreation occcurs on
lands managed by WDW and Washington Department of MNatural Resources (WDNR);
howaver, data for these areas was not available during our brief evaluation of
this activity.

Timber Harvest

Timber harvest occurs on the national forests, lands managed by the WONE.
and private lands. Approximately 263 million board feset of timber are sold
annualily from federal and state lands {Table 17) {R. Klienfelder, E. Thomas, C.
Vandemoer, W. Bidstrup, 7. Beaster, L. Haselet, pers., commun. 13%%1). This total
may change when final adjustments are made to meet habitat requirements for the
northern spotted owl (Strix occidentalis caurina)l. ‘There are additional areas
on the naticnal forests where tixber harvest is restricted or not scheduled, =.g.
zliccated roadless areas and the North Cascades Scenic Highway. HNo data were
available for timber harvest rates on private lands within the study area.

Liwestock Grazing

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

Sheep allofments on national forests allow 356,807 Animal Unit Months
{AUM"s] of anmual sheep use; 1,200 of these AUM's are on the ONF and the
remaining on the WNF. 3All of the sheep use on the ONF is by one permittee and
two allotments are cccupied in alternate years. Portions of the use on the ONF
iz within wilderness. Although some of the sheep allotments are within
wilderness on the WHF, they are in no-use status,

Cattle grazing on the national forests is permitted on the ONF and WNF

only. A total of 30,724 AM*s are permitted on the ONF and WMF, with 23,855 on
the ONF and £,869 on the WNF. Mo livestock use is permitted on the MBESNF.
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We have unconfirmed evidence that some level of predator control has
cccurred on federally-permitted sheep allottments on the ONF and WNF. This
control activity apparsatly has inciuded grizzly bears, gray wolwves, black bears,
-coyotes, golden sagles {Aquils chrysaetos), and hawks {Accipiter and Buteo spp.}.
Faderal and state agency representatives have been notified of this information
and a more intensive affort is now applied tc educate rthe 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 managed by WDNR has not been
quantified or categorized by livestock type or AUM's permitted. On private lands
within the ecosystem, most of the grazing is by cattle, but horses, pigs, and
sheep are 21l present. Horse coperations are primarily for recreational use and
use by commercial ocutfitters. Sheep, other than on the national forests, are
restricted to small bands in confined locations within east side habitats.

Ho iarge volimne hog (Sus scrofa) farms or poultry {Gallus domesticus and
Meleagris gallopavo]l operations are known within the ecosystenm. Several
commercial mink {Mustela vison) farms are located on private lands on the east
slope of the ecosystem, near WNF lands. Commercial and private apiaries occur
ip virtually all agricultural areas cof the North Cascades.

COMCLUSIONS

Objective Ho. 1. Collect, confiym and record data concerning reports of grizzly
bear cobservations in the MCGBE. .

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
cbservaticns included verification of a video of 2 grizzly bears, identification
of tracks, and verification of a food cache. Ho grizzly bears were radio-marked
during our evaluation of the North Cascades.

No reliable method exists for censusing bear populations; therefors,

population estimates forrgrizzly bears are often educated guesses. Based on our
research exparience in 5 of the 6 grizzly bear ecosystems scuth of Canada and the
quality, gquantity, and distributicon of grizzly bear observations recorded for
this ecosystem, we astimate that the North Cascades population consists of less
than 5¢ grizziy bearz and may be as low as 10 to 20 grizzly bears. our
evaluation also documented that pgrizzly bears existed

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

gbiective Ho. 2. Evaluate the vegetal components of the HCGBE, documenting the
suitability of the area to provide grizzly bear seasonal habitats.

We identified 50 wegetation and cowver types on our Level 2 map of the
MCGBE, and calculated the relative abundance of each type. These wvegetation
types and their abundance were summarized for each administrative unit, including
wilderness areas. Approximately 3%% of the ecosystem is within designated
wilderness areas or the KCNP. Ho dens were confirmed within the ecosystem but
we are confident that the J¥North Cascades provides the physiographic
charactaristics that grizzly bears require for successful denning. Cur analysis
of snow fres areas during an average snowfall year provides & 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 wvegetation types, we feel the NCGBE provides all of the seasonal habitats
neccessary to support a viable population of grizzly bears.

obiective Ko. 3. Produce a map of general vegetation types with an &ccuracy

level of 8£5%.

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

Objective Mo. 4. Produce a baseline list of probable grizzly bear foods
identified in the NCGBE.

We reviewed literature from grizzly bear studies scuth of Alaska to compile
a list of known grizzly bear foods. We ldentified 108 pilant species from other
studies that are present in the NCGBE. hAdditiocnally, there are species present
in the HCGBE that are not identified from other studies but may be grizzly bear
foods. We also assessed the abundance and diversity of these foods within sach
vegetation Lype and found & mean of 37 {range = 1-90} species in each vegetation

type. :

Wa analyzed the availability of winter mortality ungulate carcasses as a
food scurce for grizzly bears by mapping the ungulate winter ranges in the
ecosystem and the asscciated ungulate populations within each winter range. We
alsc summarized available data on anadromous Eish populations and important
fruit-producing shrubs to analyze fall foeods. Based on th= species and
distribution of local plant and animal foods identified here, we feel that
adequates food resources are available to support a viable population of grizzly
bears in the HCGBE.

Chiective No. 5. Ceollect information concerning the current level of human
activities within the NCGBE, including human population centers, livestock
allotments and recreation sites.

We summarized vegetation information around identified human population
cenkers, recreation areas {campgrounds, ski areas] and air strips. Zones of
influence of 1,080 m and 2,060 m around recreation sites and population centers,
respectively, affected 4. 2% of the habitat. We alsc summarized road density data
and concluded that £8% of the ecosystem has no open roads and only 4% of ths
NCGEE has road densities that are egual to or greater than 3 kmskm’. 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 campgrounds or wilderness areas. Almost I millicon RVD's annually
occur in wilderness areas. These are not equally distribuzed and some areas
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
WHF total 30,724 for cattle and 346,807 for sheep. The reported average annual
allowable timber sale guantity from the national forests and WDNR lands within
the scosystem is 263 million board feet. We feel that the current level of human
activities within the HUGEBE does not preclude the recovery of a viable population
of grizzly bears. '

ECOSYSTEM SUITABILITY

We alsc assessed the suitebility of the HCGBE to support a vwviable
popilation of grizzly bears {(Almack 1%86) by using the sewven characteristics
identified bw Craighead et al. (1532) and Craighead et a1, (1985), These
ecosysten characteristics are space, isolation, sanitation, denning, safety,
vegetation types, and food.
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Space. Conservation biologists {Sculé 1985, Belovsky 1987, Shaffer 1987,
Westman 1990} have discus=ed that most nature resarves are too small to maintain
populations of large organisms for long periocds of time. Even national parks,
such as Yellowstone, are considered too small to maintain viable populations of
certain bears and other upper trophic level carnivores {Soulé 198¢, Salwasser et
&al. I1I887%. The HCGBE is 2,620,755 ha, the largest of the six ecosystems
identified in the 1332 Grizzly Bear Recovery Plan (Table 19}. assuming the HOGEE
has adequate quality and quantiry of required habitats for grizzly bears, it
appears that the area is large enough to suppoert a viable population of grizzly
bears. In addition, a2 significant amount of contiguous habitat (about 2.0
million ha} is present in British Columkia. '~ This presents a tremendous
oppertunity to nct oply provide a large area for grizzly bhears, but alsoc to
manage on an bicgeographical ecosystem level.

Isglation. Craighaad et al. {1982) described isclaticn as a refugium
located away from human activities, such as timber management, recreation, and
roads. Approximately 39% of the NCGBE is designated as wilderness or is in NCNP.
Additionally, 88% of the scosystem has no copen roads. Human activities deo not
appear teo he of a magnitude that would reduce the suitability. of the NCGBE to a
point chat it could not support a viable population of grizziy bears.

Isclarion can also relatse to the potential of immigration or emigration in
the given population. Wilcox {1980) described &n island population as any
discrete ecological unit that is insulated from other similar units. As a part
of the scuthern extension of occupied grizzly bear range, the HCGBE is not a true
island population: however, it may bke functionally isolated from adjacent
popuelations, 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. commun. 19521. An effectively isolated populatiorn has fewer than
one individual per generation immigrating and successfully rsproducing (Gilpin
1987, Lande and Barrowclough 1987). Although it may be appropriate te evaluate
grizzly bear populaticon support capabilities of linkage zones between the Morth
Cascades and adjacent areas, in effect, the NOGBE should be managed as an island
population.

Denning. Mo dens were confirmed in the ecosystem. Based on information
from cther ecosystems, grizzly bears prepare winter dens in excavated chambers
or natural caves above 17600 m on siopes with deep snow accumulation. The NCGBE
iz a largs area with isclated, steep. snow-packed slopes and many natural caves,
all present at high elevations. Hany potential den sites alsc occur below 1,600
m; these sites are associated with specific local geclogical conditions, such as
ridge systems stemning from major wvolcanic peaks on the wast slope.

Safety. BHNc human-induced mortality of grizzly bears was copfirmed during
this evaluation. Assuming no undocumented, human-caused deaths, current
human-induced mortality is at an acceptable lewvel for supporting a viable grizzly
bear population. However, if our low estimate of 10 to 20 grizzly bears in the
Morth Cascades is correct, this pepulation likely camnot survive even an
extremsly smail rate of human-caused mortality. Maintaining a zero human-induced
mortality level is critical for the survival of the Morth Cascades grizzly bear
population. .

Each cocperating agency should review their regulations and poclicies to
ensure that no agency activity leads to human-induced grizzly bear mortality.
In other grizzly bear ecosystems, including the Selkirk Mountains of northeastern
Wazhington, hunting regulations have been modified to minimize the potential for
grizzly bear mortality. WIW regulations should be reviewed to identify potential
conflicta with Horth 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 Morth Cascades, while providing the:

maximumm recreaticnal opportunity to the public.
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Federal and state agencies have adopted the Interagency Grizzly Bear
Guidelines [(Interagency Grizzly Bear Committee 1986}, which include a management
strategy to minimize the potential for human-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 HCNP Becar Management Plan addresses management issues related to nuisance
bears and human-bear conflicts. This plan is being revised to incorporate more
information specific to grizzly bears, including current guidelines for visitor
eciguette designed to prevent management-related grizzly bear mortalities
resulting from bear-human conflicts.

The IGBC has adopted an interugency nuisance grizzly bear plan {Interagency
Grizzly Bear Committee 198%} for use in the northwesz: ecosystems. This plan
should be reviewed for the Neorth Cascades and’tailored to current grizzly bear
conservation goals. Federzl and state relocation sites for nuisance bears must
be identifisd throughout the ecosystem, prior to the need for their use.

Sanitation. Grizzly bears may become conditioned ro human activities when
the bears associate humans with a potential food scurce {Herrero 1979, Cottingham
and Langshaw 1581, Craighead and Craighead 1970, Anon. 1584, Jope 1985, U.S. Fish
and Wildlife Serwvice 1382, 1390j). We documented one human-bear conflict
involving sanitation problems in the Norch Cascades.

This incident invelwved people baiting black bsars ipto the Hanhegan Pass
area of Mount Baker Ranger District im the fall of 1%28%. Powdered, flavored
gelatin was poured onto several large boulders in this open, subalpine area to
draw black bears close ehough for short-distance photography opportunities.
Druring the time that gelatin was avaliable to bears in the area, a woman hiker
was charged, thrown to Lhe 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 backcountry ranger im the pass te instruct
campers in bear country etiguette and to assist those who did not have rope to
hang their storage items and those who did not know how te hang these items. Our
review of human-bear conflicts in the Hannegan Pass area revealed that black
bears raided improperly-stored human food caches and camping gear several times
each yvear. Such incident® were common knowledge among FS districkt staff. Both
the FE and HCHP have temporarily closed Hannegan Pass and nearby Boundary Camp
to camping during times following less-aggressive human-bear cont'llcts in the
HBannegan Pass area.

¥e documented only food-conditioned black bears in NCHP and FS campgrounds
and administrative facilities. NCNP provides bear-resistent refuse containers
in all of their frontcountry camps 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 backecountry sites. Trees in
many parts of the Horth Cascades backcountry are not present, too small, or not
shaped properiy to allow for proper hanging of food, cocking gear, garbage, and
cosmetics, as described by IGBC literature. As funding and management priorities
allow, NCHP plans to upgrads their backcountry sites ia the near future to meet
interagency bear standards. PS facilities generally lack correct bear sanitation
facilities and literature. These bear management dzscrepancles should be
corrected as scoon as budgets allow te prevent human injury or death, or the
unnecessary death of & grizzly bear or black bear.

Sanitation is a management isgue that must be addressed (Herrero 1985) and
could have severe implications to the survival and long-term management of the
small population of grizzly bears in the HOGBE. The full implementation of the
Interagency Grizzly Bear Guidalines (Interagency Grizzly Bear Committee 1986) and
use of available public information and education materials {Agpendlx M) would
greatly improve this situation.
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Yeqgetatisn Types and Food. hs discussed earlier, we conclude that the
vegetal components and the plant and animal rescurces available in the NCGEBE
provide excellent hakitat and foods to support a viable grizzly bear population.
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Table 1. Area and portion of the North Cascades Grizzly Bear Ecosystem within
each administrative unit or ownarship.

ADMINISTRATIVE CLASS AREM (hal PORTICN OF ECOSYSTEM (%)
Private land (TOTAL) ' 263,394 10
State land (TOTAL} 217,206 B
Federal land {TCGTAL]} 2,140,155 ' g2
Bureau of Land Management :2,501: (<1}
gkanogan Mational Forest {599,617) "' (23
Wenatchee Kational Forest {642,047} {24)
Mount Baker-Snoqualmie WF {620,847} {24}

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

North Cascades Srizzly Bear
Ecosystem Evaluation Area . 2,620,755 100
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Table 2. Clans 3 (venfirmed) grizsly baar observaticns (N w 21} raported during the L945-1%991 Morth Camncades Griexly Wesr Rooapstam

svaluation., Obwwrwatione in British ¢olumbie were confirmed by Hritish ¢olumbia Widdiife Branch {(acwm),
Ne.  BARE ORBRRVATION UTH LOCAYION LEOAL LOCATION AREA OF ORSERVATION ORSERVER
nx -nmu TOAL
) 19 Jun 1859 1 Rdule (Killad) 5425400 an 995300 mE T 4OK R 9% X 7 Nt Bakar RD. MAANF custer
CURRENY !
| Fall 1944 1 Ynagad (Xilled) S401300 san 657500 kT AN R 14X 2 33 #inthrep RD, ONF Ensley
3 10 mov 197% Tragks 8496000 an 5323000 mk  British Columbia Uppar Pltt, BC Haha
4 18 sap 1930 1 Unaged 54927000 507000“-& Sritish Columhia Inkawathia Laks, A& Kading
5 12 Jun 1982 1 Adult {xillaed) 5538000 ax 477000 ak British Calumbia figuaminh Vallay, BC Unknown wia BOWE
‘ & 24 Jap 1982 ) Unagsd (Killed) S474%00 mN 592300 =k Writish Golumbia ’ Rlallicun Crask, Bo Unkaswn wia BEWR
T sy 1982 3 Mults S409200 wp  SFD20O0 wk T 3PN R 11k » M Morth Unit. MNP Hungar
] Nov 1984 1 Ault $ARS%00 wi ED2S00 Ak T A6N X dOX 8 1Y Vinthrop R0, ONF Hungwr
L] 0% out 1988 1 Adule SI9TTH0 mx TORAOD mE IR K Nix » 24 Winthrup RB, ONF Cadman
10 1 Jun 1987 Trasks $IN2500 AN FA2300 w¥ F 3IX R 132w IR Rokn Lake NRA, NONP Mmaok
11 Jul 1¥a7 . Skuil S3SE300 an S42800 mE T IWN K 14x 8 24 kouth Ualt, IEI; ohlnsaln
11 OG.Ju; 1948 2 Aduleta (Vidao)  S2B3J00 wn 438700 aXx  t J2N R 13X 8 1) Cle Blum B, WNP Ragen
13 Apy 10!9 rood Cavhe 8428500 un 641700 T 4ON R 13x 8 2 Roud Lake WRA, NONP Canu

00734



¥E

Table 2. rfantinued.

Mo, DATE ORRERVATION UTH LOCATION LEGMAY, LOCATION )\llt)\ OF OBAERVAYION DRAKRVER
14 18 Ot 1989 Tracks S3P9900 mn  $05600 mE, T 37K B E B 26 Wt Rakar RD. MAANF v Binduail
1% 17 oot 194% 1 Adult 5243000 nq 657300 W T ZAM R 15K & 11 Cle Elum RD, WNP Harless
1%h 17 ot 1989 Tracks $242400 mn %4500 mr T 21N n 15K 8 11 Confirmaed 15a Almeck
15 28 May 1990 Track. Saoax B424900 mN  A41000 m& T 40N X 3I% B 3 Roms Lake NRA. NCNP ritkin
17 ' Jul 1990 1 Unaged S4R3I400 mN | 644800 e aritish Colusbias Jim Kelly Crask, BC Rahais
P 20 Aug 1990 Trachs 5412300 mm ZABSOO MR T BN R AE 3 & DER, Okancgan County sndinnt
i H7 Jul 1991 Tracks S250800 AN SI1900 w8t 23N K JIE 3 17 ele Elum RR, wNP Keslear
10x 20 Xud 1941 1 Adule, 1 Qub SA45300 mX  &78000 wx T 3N LIBY-1] B2 Chalan RD, wur Horden
20 @3 Jul 1991 Pracks 348200 ma S70000 wE T 3IN R o18E % 2B wonfirmed 204 sEresm
a1 Sap 1091 1 Unngiﬁ SAAN2G0 mu  L47500 un. Aritish Columbia Parsdisg Vallay, B¢ Rehain

) 11 Sep 1991 Pracks S2646000 N G7TODO mE T FAIN omo17E 08 ) Lenvahworch xp, WNe srrand

™
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}nblc 3. ¢lasa 2 (high relisbility] grieely basr oabaarvations (¥ = A1) reporced during the 1986~19%) North Casgedes aricely dear

Evonymtam avsluation, Observations in Bricieh Columbia ware svalustad by Aricish Columbian Mranch (BCWB).

No. BATE ORBRERVAT ION UTH LOCATION LESAL LOCATION AREA OF ORSERVATION ORERRVER
HISTORICAL
3 20 Jun 1859 ) Adulk, 3 Cubw FA20400 mi  ADAKO0G Ak ¥ ADN R 9E .7 Ht Nakar RD, MOBNF Custar
CURRENT '
2 1964 1 Adult S378000 mit 713000 mE T 3ISH R IN 17 vwinthrop RS, ONP Holaman
3 08 Jul 1974 1 Adule 3240000 aN  §37900 mi T 22N R 13K 26 Cla Elus RD, WNF Dasmarall
') Aug 1978 1 Adule 8372100 mN iil?ﬂﬂ‘nt T 358 R 13% 26 Mt Aakar AD, HBANF Araay
L L1080 1 Mult, 2 cuba 5410600 aM 390000 mE T 40N R &E Mt Naker RD, MEBNF Beard
4 rall 1980 1 Adule, T fubs B2I50000 AN 30000 mk T 23Nk 198 Cle Elum RP, WNF Carslle
? b8 1} 1 Unaged 51‘!00# aN 595000 AR Aritish Qolusbia Ashnpla Rivar, BC Uhknown vis Paate
[} Jutn 1981 1 Unagwd 5420400 wR 49300 mE T AWM R 2OR 4 Winthrop RD, ONF stansbarey
L4 Nay 1982 2 Adulte BARITO0 aN 270600 wE T JEN R AN 11 Republic Xb, oy Minndeh
10 198) % Unagad 3477000 aN 48000 &k Brixieh Colusbie Daar Msuntuin, B¢ unﬁnuvn win Fanty
11 Aug 1983 1 Unagad S339800 uN s:sobn wE T MM kAR i bareington RD, ;;INF Rascw
12 08 Aug 1943 1 Adule SI99000 mi  #39000 mE ¥ JEN R 132 13 Nerth Unit, KWenp lauhdnrg-ogu
13 Jul 1984 1 Adult BI99100 a  &42900 sk T 27 R 14X 14 Buykomfah KB, MBSNP Read
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Table 3. tontinued.

Ho.  DATE ONRERVATION YR LOCATION LEGAL LOCATION ARER OF DPAKRVATLON ORNERVEYR

4 1983 1 Unagad S442000 mH 494000 o mritieh Columbia Ashnola Rivar, »c tinknown via Faatt

1% Jul 1988 1 Unagad 442300 mN K40A0O Kk Aritish Columbia Shawatum Craek, 8¢ pond

18 Aug 18488 1 Aduit’ 83212600 n; 638700 mE T AON R 13E A 34 Darringten RD, HESNF cox

17 Aug 1983 1 Adule, 2 cubs BIOSY00 mN  S29300 wE T 26N R 1I¥ = 21 Skykomish RD. MBANF Wartiing

1s Sap 1005 1 Muls $342000 mN E7EIOD AR T 26N R 18R 8 32 winthrop RD. ONP Armey

X sap 1985 Tracks 5390000 mN 432800 mE T ATM R MR B 1 North univ, Nexe Jahnaten

20 i%0é 1 Aduls 8230000 mN  GAOODO »E T ON R 1EK cle Klum RD, WNP Domien

21 Apr 3908 1 Adult, 3 cuba 403200 mN  GO7500 Wk + 28BN K 10E & 20 North Unit, HoNp PLtman

a2 Jul 1985 1 Aduly 8392400 wnt ET?T00 aR ¥ 3TN nolax .:s 2 Winthroep RD, ONF Jahnson
3= 13 Jul 1end 1 Adule BALTEOD wi S84100 wk T XN R 1TE B 10 Winthrap Kb, QNP LFLTTY)

24 19 Jul 2986 1 Adule SABINOD mN  SEXA00 Wk T AEN R 6r s 2% winthrop KD, ONF Baarieo

1% Aug 1988 1 Mule S361700 mN  S43900 wE T MK R 13k 8 a6 Chalan RD, WNP N garhan

H ) Eup 1348 1 Adule B409960 mN  EY2900 W T 39N R 15 2 3¢ Winthrop KD, ONP 8oty

F 4 02 Bep 1984 1 Adult S124000 W &11700 a2 JON m 10 ¥ 22 bParrington RD, MBANF Ashirs
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¥able 3, Continued.

na, DATR ORERRVATION UM LOCATION LEGAL LOCATION AREA OF OBSERVATION GRBERVER
a8 11 Nap J084 % Aduly BAIOO00 mA TOTIO0 mE T AON LY 184] Winthrap RD, ONF Hikiin

1”9 1% Apr 1987 1 Rdule 5369400 mEk 822400 mp T 3N R 11x 2 nt Baker RP. HABNF Rakes

[} Aummur 1987 1 Adule 5337100 my  A5S8300 Ak T i R 15K as Kittitam County RLanpar
11 18 Jun 1937 2 Unaged S418000 an 616600 ME T 40N R 14E 3 Ress Laka NRA, NCNP Unknawn via Hasen
n Jul 1987 ‘1 Adult 3390000 anm G!l!b&'-l T Im R 16 19 Winthrap AD, ONF Lawlogn

E} ] Aug 1987 1 Adulc SATEE00 AN ETO000O mR T AN R 1R 1 Twinp KD, ORF Haleman
1) kap L9A7 1 Mduly BA0A800 AN BB7800 #R T ABN R L&R 19 Hinthrap REL, ONFP Balvare
a8 17 aep 1747 1 Adule BAZ1000 ik TABOOO mk T 40N R X H At Bakae KRB, MBENY Wik

A% Jul 1942 Trachks 5202200 uN  B48000 wE T IEN 0k LaE ) Laks Wenatehwe KD, WNP Rasd

- Oj Jul 1988 1 Adulr BATEE00 ax S70000 mx T ANN R 1TR 11 Twikp kP, OnF Johneon
an 16 Aug 1988 1 Adude S300000 i  S26500 Wk T MEN R 12E n fsouth Unit, WCWP Waknstaln
-1 Nep L1900 . 1 ¢ub B321000 my  ET6500 mx T 2N R Lok 1 Entait kb, UNF N Van $lyks
40 Goy 1988 Digs $247200 wi  SB0400 mE T N K 19K ¥ Yelnp kD, ONF Kikendall
41 19 oat 1988 8107000 w SA5000 mk T 18N R X 24 Whits River KD, HESNF Thune

1 Adult
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Table 3. Continuad,

No.  DATE OBRENVATION UEM LOCATEON LEGAL LOGATION AREA OF OBSERVATION DRSEAVER
43 Apy 1909 IIUnaynd 5370000 AN 700000 mE T ASNW R ILE Winthrog RD, ONF Ralnon
43 Apr 15989 2 Adulte 5403300 mN 643000 mE T 3an R IME 23 Ramn Laka HRA, BCNF Showall
4 30 Apr 198% Tragka 5422400 ;N 841000 mk T 40N R L3R PR ] Rows Lake NRA. NCNP Almack
[11 31 May 1989 1 tinaged 5311400 N  GASH00 mp. T 28N k 1BE 13 Entiat RD, WNF Hainle
(1] Bsummar 1989 Dige 4348100 aN soaood‘-: T Jdx R 19E 13 Twisp RD, ONP Kikandall
47 Jun 198% 1 Adule 5341200 an 650300 mE T AW R AR i Chalan RD, WRF PRTETRON
4R 13 Jun 2989 1 Adult 5385200 aN 677960 mE T JEN R 14X b Wiktheap RD, GNP sandars
L1 AT Jun 1988 1 Adule SLA3300 wN B7TIOG kT AW Rk B 24 Bt Halens KD, OPNP Palong
50 0Y Jul 1989 1 Unaged S306500 wN 6900 wE T 36K % 20% 20 Winthrop kb, ONP Kayas

L} 14 Jul 1989 A Adulc SA2H200 aN  TOR400 wk T ADN K 21 17 winthrop RO, ONF Pranti
T 32 Jul 1989 1 Adulk STAR400 wN  S4DOOO wB  F 26N K ADEK 16 akykoniah MO, Maswr Juek

1 sup 1989 1 Adult 4240300 aN 627900 mk T 1IN R LIF 1 Cla Elum RO, WNF Brown
4 fap 1989 1 Rdult $175400 an 414400 aE T 14N R 10K 12 Packwood RD, oFNP ln#liah
5% 30 Apr 1990 1 ndule 5417800 mN 648200 wk T 40K R 1S 4 winthrep RD, NONP sticknay
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Tabla 3. Cantinued.

Ne.  DAYR ORBERVATION UTH LOCATION LEOAL LOCATION AREA OF OBNERVATIGN ONSERYEN
1] 11 May 1990 1 adule SALBAO0 mN  RARGO0 mE T AN R 4R 0 Twiap RO, ONF HoaCantn
87 23 May 1990 1 Adule 5319000 ﬁ" G87300 mE T 9N R 19E 21 Entiat RB, WNF Thateher
aa Jvun 19%0 1 Adulg 4385100 s 630100 mK T 23 R AWK 32 Cla Flum WD, WNF Mtover

a9 28 Jus 1990 1 Adulk 3380000 mN ssoépn (3 T AGN L1 18 Vhatcow County Holroyd
(1] C 27 Jun 1990 1 Adule E3B2000 M i!lbod‘nl T 35N R 14F 4 Houth Unft, WCNp Wandt

L} 03 Aug 1990 1 adule $397100 aN 873300 ak T TR R 1% 17 wintheep RD, ONF Mack

[ }] 14 Aug 1990 1 Unaged B414500 mN BREIDD pE T I9N R 20R 13 Winthrap kb, omr Walkar
(1 Wap 1990 1 Adule S284800 m¥ SI4300 mE T 32N K 1) 4 Gle Elum RD, WNF Hiaholw
L1 DR Rap 1990 1 Adule BAODBOO wH  SBISOD mE T AN R 19E 5 Winthrop A0, ONF Fitagatald
L1 10 Rep 1990 ) Adule $345200 an  AROSO0 mrk T I2N R 4R IQ? Chulan R, WNP Raid

84 16 sap 1990 1 Adule 2332500 AN 374200 wk T JON R MR ‘! Colvikle IR Lindaroth
&7 19 hep 1990 1 Adult, 3 tubs SASAY00 Wi  SIDAGO K T I RN 19 ¢le Rlum RD, VH; Fannin
(1] 12 sap 1!!5 1 aule SH27400 aN 435900 ax T 20N % 158 FT ] Laks Wenatchws RD, WNF  Smith

49 21 oet 1990 1 adult E3R6500 my  LAR9GO wE T 23an R 17E 31 Laavenvareh KD, WNF arant
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Table 3, Continued.

Mo DATR QRAERVATION UTH LOCATION LEGAL LOCATION AREA OF GREERVATION OREERVER

™ 21 Qat 1990 1 Adule 5397000 a¥ 630000 mE T 3N L3S %1 ] 410 Ross Laks NRA, NCHP Simmonn

7 23 oat 1990 1 Adult 5208000 mN 616300 mE T 13N R 1O0F B 1% whits River RD, HBONWTF Kinnery

72 09 Mav 1990 1 Adult 5303000 ;n £47300 al T 28N R 152 a3 Laks Wanatchas RD, WNF Yonka

73 O4 Hay 19%1 1 Unaged 5193000 wN 703300 mE T 36N R lix A 8 Winthrep RR. ONWF vail

74 Jun 1992 b} Aéult 5334100 s A6ABO0Mmr T 21K R 1TR 5 28 Chulan RD, WNPF ﬁnublur

s 02 Jul 1971 1 Adult 5J36000 mN  S48B00 mE T AIN R 17R A 28 Entist RR, WAF Jonss

74 10 Jal 21991 1 Adulr B241300 wN  SB7100 mE T 2AN R ABF R 22 Cle Rlum RD, WNP couron

ki 1G'Jul 13910 1 adulx SATH900 WK SETI00 wx T ABN 0w 172 N 23 twinp ND, ONp 1133

™ 43 Jul 1891 ) adule BATHAOO mN  B71I0C wk L1 1] XA 24 Twinp RB, ONF Sollwan
"; ” sap 1901 1 Aduls 5412800 mx HANCO Wk T 3N R 20E 3 3D Winthrep KD, ONr Amant

[ ] Rap 1991 1 Ynaged S454000 N 629400 nE  sritish Columbia Davie Mountain, B Unknown win Porhas

81 15 Sy 1991 1 Adulr 5400400 aN 645200 mE T JON N 14% 8 34 winthrop RO, oer” williame

L} 27 sap 1991 1 Adule $448000 mN 647800 wE  writish Colusbia ilverdaiey Hin, R& Valder
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“tuble 4.
Noomnyatem svaluation.

e byl e’ 1 wein e e e memp g

Clams 3 (low reliability) grizsly bear dhaurvations (N » 102) reaported during the 19851991 morth Cascadies Orizely Near

Ohsareations (n kritieh Colusbia wars evalusted by British Colusbils WildAdife Branch (MCWE).

Re.  DATE CRUERVATION UIN LOCATION LROAL LOCATION ARER OF ONSERUNTION DUIRRYER
NISTORICAL

1 1R 3 Adult S227000 mN &79000 mE T JON R 1AR an Entiat RD. WNF Roundy

2 1918 1 inagad $172100 AR 28400 wE T 14N R 12E 2t Nachss RhL, WHF Truske

] Fall 1938 1 Adule 5292400 aN &£76800 st T 16N R 18L 7 Lake Wanatches RD, WNF  willat

4 Aug 1840 1 tnaged $IB2100 ax 6¢c+uqh-: Y IIW R LK 14 Kittitam County waldren
5 Susmar 19432 1 Adult B242700 mN  £54300 mk T 11N R 16X 10 Kitticanm County Farguacn
curntne : _ '

& 1980 1 Adule BANGAOH mN 287000 mE T 3TN R 2IE 4 Tanaskat RD, ONP ariawveld
7 Aug 1962 ? tUnaged S414400 wN  SOBO00 wE T 39X R 10K 17 Mt Rakar RD, HBHNF Slotenaker
'3 1970 1 inaged 5404700 uK  XNe8300 -k T Iem R AR 19 Tonaskat AD, ONF Oriewalid
L B L k] 1 Wnaged BAO4AT00 m  B4S300 m® Y BN Kk JOE 59 Tonankat KD, ONF Ariewsld
X 1970 1 Unaged S404700 v J44I00 mk T BN R SOR 1y Tonanket R, ofr Oriaweld
11 mwn 1 Adult BIASS00 me  S13100 wk ¥ 36N R 10K 11 Mt Nakar XD, MEANY Enelay
12 Fall 1978 1 tnaged SETLL6G0 M 41900 mE T 35N R 1M 1% South Unlt, NCNP Latting
11 Jun 1977 1 Adule 5417900 wN  E43100 sk T 3ONW | I ¥ 1 Ruam Lake WAA, NENP Stockion
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Continuad,

Table 4.
Mo,  DATE ORSERVATION VIH LOCATION LEGAL LOCATION AREA OF ONAERVATION ARRRRVER
34 rald 1977 bigs, Heat 5404800 AN KOOODD mE T BN R X 3 9 North Umit. NONP Armay
18 1979 1 Unaged Data Hot.l'llllhll Data Not Avallable Republic ADP. ONF Hamblin
1s Aug 1980 1 adule 5334400 mi  S30700 miR T AN R 15K 3 34 parrington Ro, HASNF - Rawce
17 Jul 1981 4 Adule 541!;00 AN 421500 mE T AGN R 11k 8 22 Narth ¥nit. NONP Clavaan
18 10 Jul 1982 1 Aduls S420500 AN G;Rsnd*nl T4ON R 13k 3 2 Rosw Laks NRA, NOWP Hason
19 ont 1983 i Unaged 5403300 mN SHI0O MK T AEN R TE 8 L ME Aakar AP, MBENF Hungar
b1 spring i?ui 1 Adule 5372800 mA  S39300 mX T OAAN R LIXE B 2B South Unit, woue Rannat
2 21 may 1904 1 Ndwlt, 2 Cube S5E4000 W A9ENO0 wt  Sritlsh Columbia foo Rivar, Bo Unknewn via KCWB
12 18 nep 1984 1 Adule S$411500 m BB1300 m® % UM R AEE 8 U4 winthrap kb, ONF Vandergrlend
a» 19a3 1 Vnaged {Killed) Data Not Availablim Data Nat Avallable ORANOGan County Unknown via Arackinridge
24 Mow 19K% Tracks S226000 AN BO4400 mk T 0N x SK ¥ 28 morth Band Rb, WBSNY sohalper
F{ Apr 1984 . 4 thagad S304000 aW 453000 mE Y 17N R 15 3 11 Ross Laks NRA, n;;r Ruohanan
28 Jul 1984 i Unaged S420300 aN  £72400 mE T 239 R 1R ¥ & Winthesp KD, ONF Medredar
1 Adulit., 2 Cuba 5417300 an 665900 at T 29N R 17E 3 9 Winthrop RD, ONP Ritzal

27
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table 4.  Continued.

LT IAXR OBSENVALION M LOCATION LEARL LOCATION AREA OF ORNERVATION ORIXRVER
i 13 aug 1986 1 Adule 8376500 wN  &71000 mE T 3N R LTE R 28 Twinp RD. ONF Faldatain
29 rall 1988 1 Adult BIRE400 mH $17300 mi TIEN Rl'E B B Wy Bakar RD, HABNF Faddin

” Bap 1986 ) Adult, &t cub 5ITRA0D mn SZT%OO mi T 36N R 12E 8 32 South UNit, NCNP cary

1 Hay 1987 1 Unagad 8368600 mN 397000 mE T XN R 9E & & Mt Baker RD, MBANF o'éannor
312 30 May 1987 Clavw Marks 5423100 =N Tn?lnéinl T AON R 22E 8 A% winthrep RD, OXF Rarnese
LE funnar 1987 1 Adult S351700 mA B43900 ARk T MM R 1IE B2 Y5 Chulun XD, Wwp Lagtan

L 1) Jun 1987 1 Anls '5!52600 N AT4L00 mE T 22X RATE B3 1D Lasvanwarth Rb, WNP Caldwall
k 1 Jnl 1987 1 Unaged ‘ S4I4000 My S44000 mE. T 4O X 15K 3 MM Roxn Lake NRA, NCNP Blasbouk
k] ] Jul 1987 1 Unaged 5394500 mM  S69Z00 sE T IMTH K AR 5 24 winthrep uv; oNr Manxa

a7 04 Jul 1987 3§ Mult 375400 mik GO5000 wrk T M R AYE a3 Bouth Unit, WCWP Slark

34 18 Jul 1987 1 Adulte S380000 wi 450000 wg Y NéN R 14 Kone Lake NRA, renr Putnam

n 08 sep 1’!? 1 Unagud n:sﬁiuo N 28700 mE T MW  x 12z & 1B sarrington Rp. MRBNP Unknown via Mawking
40  1sae . 1 thaged B180000 a  B20000 ax  * 1&x N 1% Nached RO, WNP sehusan
41 10 Aug 1988 1 Adult 5249800 an 662900 m® T 2IX n 14X 8 21 Cle Elus kD, WNPF Houak
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Table 4, Continued,

Mo, PATRE GRRERVATION UTH LOCATION LEJAL LOCATION AREA OF CRARRVWATION DRERERVER

42 fap 1984 1 Adult, 3 Cuba SAXB200 AN ANI0QO mE T AN noTE | i ¥+ parrington RD, NABNF alound

43 21 Rep 1988 Tracka SIRI600 mM 462300 mk T 1M R’ 1AE B 36 Chalan RD, WNF Rmnee

44 Gat 1983 3 Adulk, 3 tubx 6244400 aN  &45000 mE T N R 181 5 3 Kiveitas County Gaargs

L1 20 oat 1983 Tracke, Soat _SA91000 mN 347000 mE T 26N RaOE 3 1} Tonaskat RD, ONF Flatt

a6 1089 1 Unsged 4323400 p S58800TME T ZSW R A7E 5 4 Entist RD, WNP Hussse

a7 syring 198% 1 Adule, 1 cuf 8320000 mN 870000 AR T 20K R i8E cla Klum RD, WNF Kill

4 May 1389 1 Unaged 5243500 mM  E%52200 mE T RAW R 15X m 8 Cle Flum RD, WHP Unknown win Richards
(1] 1] an‘xiﬂﬂ 1 Kl 5242300 uN 650900 max T 21N ® 18 & 12 Kitedienm Sounty Tasanvigen

LD Bunwer 1009 1 Uneysd SARETOO wit  BASI00 mE T &N K 16X X 38 Lesvenvorth RO, WHr unknown wia Muxphy
3§ Jul 1989 1 Adult SANBYO N TO4EDO wE T 30N R MK 8 3L Chalsh RD. WKF domei

fﬁ Jul 1949 1 Unaged 8377400 wN 700400 mE T ABN X R0 8 24 Ohanbgan County MiNell

3] Ju) 190%  Traeks $200060 aN  SI0000 wg T 18N w 13E Naches RD, wnf Biun

ﬁl 25 Jul 1989 1 Adult 5422800 wi 487800 wx T 40X R il6x & 27 winthrop RbD, ONF Renron

1 ] Aug 1989 -1 Unagad $372700 mN 340000 mE T 3N R I9E ¥ 35 Tenankat Rb, ONP tnknown via Haines
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Tabla 4, Centinued.

LT DATR DEARRVAYTLON PEN LOCATION - LEROAL LOCATION AREA OF ONSERVATION DREXRVER

B6 1D Sap 1989 1 Adult 5349300 mi  &IO000 mX T AN R 12K B 10 Darcington RDL, HpaNP Luthar

7 oot 1989 1 Adult $3p5000 " $T6A00 WK T AEGN R 1BE 5 2B Winthrop RD, ONF Pontlethwaite
5a 01 Dot 1989  Unknown 5410000 mN 580000 mk T 40N R 7K Mt Bakmr RD, HEARF Canpa

" 31 ogt 198% Pray EKill 5239800 an 647700 mE T 21in R 18E s 2% Cle Zlum RD, WUNF HeEwan

40 02 Nov 1989 Trasks 8375500 aN 667600%mg T 35N R 17E 3 28 ftwisp RD, ONF Farhap

L} | 1k Now 1989 ] Adulk 32141200 m#  B48200 wE T 1IN K iz s 1 Lavis County Andaraoh

62 13 Dac 1989 L Unaged BAITH0 mN 473600 mx T AR R LIE A 9 ¢in RElum RD, WNF Lang

Lk ] 08 Apr 1990} mdult 3218700 mN  £468100 mE T JIN R J4E 8 27 Rittitne County Chrintian

84 12 May 1990 ) Adulte S329000 N A70300 wE T ION R AME A W Kivtltan County fuddull

L1 13 May 199%¢ 1} M‘Iult SADLBO0 mM  ESTHO0 Mk T 2TN K ek 8 7 Laka Wenatchee RD, WP Johneen

(1] 1% May 1990 1 Aadule BAT400 a% 589100 mk T AN R 1TE . » Tuiap KB, ONF Canplon

(1] 27 May 1990 'frnukl S410L00 i BI2100 sk T YON R 12k N 26 Marth Unie, ncn: Movre

1] Sumsmar 1996 1 Unuged $104400 aN EO8T00O mkE T SN R P2 8 1) Randis RO, aPny Wysa :
[ 1) Jun 1990 1 Adule $320100 wN 514400 nk T 29N Riizx s & Parringtan RO, HASNY Bohans
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Tahlin 4. Continued.
Nea,  DATE OBRAERVATION UTH LOCATION LEGAL LOCATLION AXEA OF ODSERVATION onu:avia
™ 01 Jun 1999 1 Unaged szl;zoo wh 635100 mE T NN R 13K A3 Cla Elum RD, WNF Johnson
71 20 Jun 1990 1 Adult 5248300 13 570000 mE T 2INM R 17E 0 Cle Elum RD, WNP DaRusschars
72 Jul 1990 1 adult S1E9500 aN  GTOY0Q0 mEK T 4N R 17E 14 Lake Chelan WRA, NCNP Byaman
73 10 Jul 1990 1 adult SLB1500 mN  SASOO0 mE T 15N R TR 14 HRNP terdd
T4 32 Jul 1990 ) unaged 5175000 mn ﬂ145ud‘-n T 36N R 10E 8 12 Mt Raker R0, MBNANF Trakgar
T 34 Jud 1890 L pdule SRBAT00 N HG5200 ak T 26N K168 A 3§ Leavanwareh RD, WNP Hillar
14 A8 Jul iese ) iduln S350500 MmN AADRO0 Wk T 33N R AN% B Lakn Chwlen WRA, NONP caplan
" 30 gul 1990 1 Adult SEA200 mx  E3BOOO mE UM R 132 B 23 Clw Elum RD, WNF Day
" Rug 190 B2 TR TTY BESO0D0 mM 620000 wE  f Z3N R A2E 8 38 ICIQ Elum AT, WKP Travter
& A 1Y Aug 1990 31 Adulx , 5374800 an  A71000 mE  * 15N R 1TE B 2} twiap AD, ONP mlehcur
a 19 Auy 19%¢0 1 Adul€ 3317300 aN 841100 uk T I K14 8 21 Lake Wanatchue RD, WHF  Robison
[} Pall 1990 1 tnagad baea Not Available Data Nat Available Gla Elum RO, uurv Unknodn via Larte
ax O% sep 1990 1 Adult, 1 Cub S400000 N JGOD00 wE  f AN R 31 Tupankat RD, ONF Mawking
1 tUnaged British Colunmbia Vuleh Crask, B¢ Unknown wia Forbas

[ } ] Bap 1490

5447200 an 542400 mi

WA P 1 b
e
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Table 4. Continued.

Na.  DATE DEBERVATION YN LOCATION LEOAL mocnfxmﬁ ANEN OF OBRERVATION ORNERVER
a4 Rap 1990 2 Unaged S489200 wi  SA7000 mEk  Bricieh Columbia Mount Sness, K Unknown wvim Farbes
8% 0% Bep 1990 1 Adult 5436300 ﬁr 409300 mx T 40N A 10K a4 Nerth Unix. NCNP LamorasuR
as 0% Rap 1990 L Adwls 5120400 aN  S18000 mE T ZON "RAIE A LA King Gounty Harkariatf
| ¥} 17 mep 1¥90 2 Adulte l:illou.-n 628200 mE T AIM R 1IX & 38 Cle Elum RD. VNP Davis

[ 1] 22 Sap 1990 1 Adult, 1 fub S236400 aX GIINJO‘&I T 2an LU ¥ 325 Cla Elum Rb, WNF Calviaky
89 14 Apr 1991 1 Adult $232300 aN 680100 m2 T 20N X 16X £ 13 Cle flum RD, WNF clasain

L L] A1 May 1991 Tracks, Beat 5337600 wiN ' 81700 mE T AN Kk 1L LERR ] parringten RD, MARKRP Farbay

1 summar 1091 1 Unaged SAT0000 wh  £40000 mx T 25N R 18X Laavanwarth KD, WRF Haln

92 Manner 1992 1 Unaged 5414000 uN  £94100 mE ¥ JON R 20F A 28 Winthrop KD, ONP rarcar

oA Q% Jun 1991 1 Adulk S3560800 wi 92400 wt T ISN R 208 L IR Y. Twil? Ao, ONy b

" 08 Jun 1991 1 Unaged S3TO000 mKN  TI0G00 mE O MM R FiR Okanogan Sounty Lishaxinun
5 el 1991 1 Mule, 1 Gub 5259500 aN  £31300 WK ¥ 23X R 15K A& 20 Cle flus Rp, WNF Rin

1.1} 08 Jul 1981 1 Adult S1U0L00 uN  SHTH00 at T 15w M SR 8 30 Huwe Justice

Ly 11 Jul ii’l 1 Adult S243200 ¥ 610500 wi T il K ilx . ¢ Cle Eluw RD, UNP Noyas
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Takln 4, Contcinued.

o, PATR ORBERVATION UTH LOCATION LRGAL LOQCATION AREA OF ORAERVATION OBAERVER

1] 21 Jul 1991 Tracks BI6SR00 mN 73400 mE T J4E R LBE 30 Lake Chelan NRA, NCNF Cline

” 17 Avg 1991 1 Unaged s342100 N 6945100 mx ¢ 31K R 20E 8 Chelas RD, WNF Unknown via Saythe
100 27 Mg 1991 1 Unaged B2%8300 aN  E34900 mE T 23N R 11E 21 Kictitan Qounty vpahaw

85 3 oee 199) 1 Adutir 8370000 mN  £10000 me T 3N R 1)E He Bakar RR, MESNP Harar

102 3% Wov 1991 Tracke 5387700 WM szaaoo“-: T AN R LIR 4 Ross Lake NRA, NGHP [TTTT],
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Table 5. Animal species identified at self-activated camera stations from
1989-195%1 during the North Cascades Grizzly Bear Ecosystem svaluation.
NG. OF STATIONS
SPECIES OBSERVED
SCIENTIFIC HAME OO NAME 1%88% 19%0 1991
Aguila chrysastos gelden eagle i (] 0
Bonasa unbellus Tuffed grouse ] 1 1
Bos sp. domestic cattle 3 G 1
Canizs familiaris domestic dog 2 0 2
Canis latrans coyote : 11 5 £
Canis Iupus gray wolf 1) 0 2
Cathartes aura turkey vulture 1 0 1
Cervus elaphus elk ! 2 1 0
Colaptes auratus northern Elicker 1] 1 L]
Corvus corax COmION raven & 3 1
Cyanocitta stelleri Steller's jay 1 0 0
Deridragapus obscurus Blue grouse g 1 0
Erethizon dorsatum porcupine i 0 ]
Eutamias amcenus yellow pine chipmuink Q 2 1
Felis concolor mountain lion 1 3 1
Felis familiaris dopestic cat H 0 1
Pelis lyrx lynx 1 Lt} 0
 Pelis rufus bobcat 2 1 o
Homo sapiens human 8 3 1
Lepus americenus snowshoe hare 2 & 5
Martes americana marten S o g
Mustela srminea ermina 1 0 1]
Odocoileus hemicnus mule dear 8 B a
Odocoileus virginianus white-tailed deer 1 0 1
Periscreus canadensis gray jay 5 0 O
Peronyscus manfulatus deer mouse o 1 o
Pica pica - black-billed magpie 1 0 0
Spermophilus saturatus golden-mantled ground squirrel g 1 o
Sphyrapicus ruber - red-breasted sapsucker 1 a 0
Spilogale putorius spotted skunk g Q 1
Tamiasciurus douglasii Douglas squirrel 1 g 2
Tamiasciurus hudsonicus red squirrel 1 & 0
Turdus migratcorius American robin g i o
Ursus americanus - black bear 25 11 3
49
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Table &. Area and portion of Lewel 2 vegetation and other cover types on
private, state, and federal lands within the MHorth Cascades Grizzly Bear

Ecosystem:
PORTION OF BECOSYSTEM .
PRIVATE ETATE FEDERAL
VEGETATION/COVER TYPE AREAR {ha} % ha 3 ha %
Wakterxr 2,523 d.95 3ol .14 36,410 1.23
PIPG 15,026 5.71 6,680 3.19 34, M6 1.62
PIPO-PSME 21,807  7.98 24,589 .84 116,825 5.46
PSME-mixaed conifer-east 19,400 - 7.37 21,216 1€.14 168,440 7 .87
PSME-mixed conifer-west 2,503 0.55 1,861 0.94 1,641 0.08
ABLE2 -PIEN-PFICO-sast 18,057 6.12 34,024 16,27 322,912 15.08
ABLAZ-PIEN-PICO-west g 0.09¢ g 6008 2,046 ¢.10
PIEN riparian 447 9.17 835 .30 11,879 0.5%
Young PSME-meanaged {MBS only} 279 ¢.11 g §.05 28,284 1.32
TSHE-zacst 1.21¢ 0.46 1] 9.00 7.713 0.386
TSEE~westT 33,835 12.886 22,852 146.92 73,071 3.41
ABRAM-east 7,213 2.7 g {.00 75,574 1.53
ABAM-west 14, B3Z2 5.54 12,205 5.83 215,294 10.0%
TSHE-east 921 0.35 o o.00 45,773 2.14
TEME-west 2,842 1.08 3,514 1.68 235,307 10.99
PIAL 129 0.05 35% 0.19 11,147 G.52
LALY 210 2.08 379 0.1ig 19,317 0.90
Shrub steppe-herbaceous 24,770 9.41 20,911 10.80 29,549 i.40
Shrub steppe~PUTR - 8,248 3.51 8,057 3.85 B,422 0,39
Shrub steppe ARTR 3,527 1.34 2,763 1.32 2,356 0.11
Southeast shrubby shrub steppe 1,994 16 13,.3%¢ &.39 1,872 0.09
Alpine meadow-sast 2le 0.06 122 §.94% 11, 369 0.53
Alpine meadow-west 19 0.41 & 600 9,913 0.45
Subalpine lush meadow-sast 624 0.24 93 0.04 25,Ble 1-21
Subalpine lush meadow-west 2,013 g0.76 6G1 n.2g8 60,890 2.8
Subalpine meadow{mesic/dry]-east 9%0 .38 1,300 86.62 35,895 1.67
. Subalpine meadowimesic/dry]-west 551 ¢.21 138 a.07 17,919 0.84
Subalpine heather-VADE meadow 1,45% 0.55 1,150 a_55 54,948 2.57
Subalpine-alpine VASC-VACA meadow 134 0.065 943 9.43 38,398 1.7%
Subalpine mosaic-sast 557 0.21 833 0.40 6,251 0.29
Subalpine mosaic-wast 74 0.G3 T3 0.04 3,159 g.15
Montane mosaic-east B25 0.31 3,779 1.83 12,441 0.58
Montane mosaic-west ’ 53 0.0z B D0.00 3,282 0.15
Montane herbacecus-sasgt 6,042 2.310 5, 985 2.886 47,239 2.21
Hontane herbacecus-west 7.073 .69 3,155 1.51 27,157 1.27
Hontane shrub-east 5,835 2.14 235 g.11 31,027 1.45
HMontane shrub-west 12,275 4.686 4,188 2.00 49,223 2.30
Lush shrub [ALSI, etc]-sast 771 0.29 21 0.01 5,553 ¢.26
Lush shrub {ALSI, etc]-west T48 0.22 336 6.15 7,785 0.38
Lush low s2lev. herbaceous-east 87 0.15% 135 g.06 291 0.01
Low elevaticon herbacscus-west 3,166 1.20 654 6.33 250 9.01
Lush low alev. shrub-east 130 g.0% 58 0.03 5 0.00
Riparian deciduous forest-sast 1,467 ©&.58 182 0.0% 2,880 D0.12
FRiparian deciducus forest-west 4,176 1.59 £61 .32 2,105 g.10
MNon-riparian decid forest-east 4,960 1.88 785 ¢.38 26,148 1.22
Mon-riparian decid forest-west 15,516 5.%0 7.954 3.80 13,459 0.g63
Barren, snow, unclassified- 7.656 2.91 5,272 2.52 205,553 9.60
Ag.-fallow and dry pasture 1,999 0.76 434 0.21 28 0.00
ig. orchard and crops 5,465 2.08 115 0.98 o 0.00
50
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Table 7. Area and porticn of Level 2 vegetation and other cover types in
Wilderness -Areas, MHational Parks, and MHational Recreation Areas in the Morth
Cagcades Grizzly Bear Ecosystem.
PORTION OF ECOSYSTEM .
VEGETATION/COVER TYPE EREA (hal E CUMMULATIVE (%)
Water 19,891 1.05 1.3%
PIPO 4,597 0.44 1.74
PIPO-PSHE 6,252 B.60 2.3%
PSHE-mixed conifer-east 24,577 2.36 4.71
PSME-mixed conifer-west 1,618 0.16 4.87
ABLA2-PIEN-PICO-east 136,404 13.12 i7.9%
ABLA2-PIEN-PICO-west 984 ' 0.09 18.08
- PIEN riparian 5,517 8.5%7 12,585
Young PSME-managed {MBSNF only) 529 0.465 18.71
TSHE-east 2,972 .25 18.%%
TSHE-west 26,482 2.55 21.54
ABMM-gast 50,4286 4.85 26.39
ABRM-wesL 103,837 9.99 3g.38
TSME-~sast 318,999 3.7s5 40.13
TSME-wask 159,925 15.3% 585.52
PIAL 7,857 0.76 56.28
LALY 14,451 1.33 57 .67
Shrub steppe-herbacecus 4,336 -6.42 58.08
Shrul steppe-PUTE 587 0.06 58.14
Shrub steppe_ARTR 116 g.01 58.15
Southeast shrubby shrub steppe 10 0.00 58.15
Alpins meadow-east 4,949 0.85 59.01
Alpine meadow-wast 7.335 0.71 59.72
Subslpine lush meadow-ecast ) 23,292 2.24 £1.96
Subalpine lush msadow-west 44,513 1.28 85.24
Subalpine meadow(mesic/dryl-east 24,687 2.38 68.62
Subalpine meadow{mesic/dry)-west 14,755 1.42 70.04
Subalpine heather-VADE meadow 42,475 4.08 74.12
Subalpine mosaic-east 2,855 0.28 74.41
Subalpine mosaic-west 2,269 0.22 74.63
Montane mosaic-east 1,775 6.17 74.80
Montans mosaic-west ipz g.01 74.81
Montans herbaceocus-east 7,278 0.70 75.51
Mentane herbacecus-west 7.269 0.76 76.21
Montane shrub-sast 16,343 1.57 77.78
Montans shrub-west 14,375 1.38 7%.16
Lush shrub (ALSI,etc)-east 3,989 9.38 79.55%
Lush shrub (ALSI, etc]~-west S5.103 0.49 80.04
Lush low slev. herbacecus-sast 16 0.00 BU.04
Low elevation herbacecus-west 1748 0.02 ED.O6
Lush low alev. shrub-east 2 0.0 80.06
Riparian deciducus forest-east 1,127 0.1x 80.17
Riparian deciduous forest-west 766 0.07 80.24
Fon-riparian decid forsst-esast 8,638 0.83 81.07
Non-riparian decid forest-wost 2,814 0.27 81.34
Barren, snow, uncilassified 159,432 16,30 57.64
Subalpins-alpine VASC-VACA 24,473 ' 2.3% 10p.00
c1
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Table &, Results of the accuracy assessmant for the Ifevel 1 and Lewvel 2
vegetation and other cover types mapped within the MNerth Cascade Grizzly EBear

Ecogystem.

. ACCURACY LEVEL
VEGETATICH AHD CCOVEER TYPES i N {% mapped correctly)
LEVEL 1
Water BQ i06.0
Conifer 70%+ S57% 85.¢
Conifer S50-74% 211 §1.8
Conifer 310-50% B4 S0.5%
Herbaceous i85 g1.5
Shrub &6 98.5
Clesarcut 62 100.0
Deciducus forest 37 91.9
Shrub-steppe o8 93.9
Barrsn 64 82.2
Agricultural 15 149.0
sSnow 53 100.0
Overall Accuracy of Level 1 1,532 4.8
LEYEL 2
PIPO 13 gl.g
PIPO-PSHE 79 89.5
PEME-mixed conifer &3 9p.6
ABLAZ-PIEN-PICO 172 5.9
Young PSME-managed ' 19 i0G8.9
TSHE 35 B8.6
ABAH 147 98.6
TSHME 57 91.2
PIAL > 3 31.3
LALY & 100.0
Shrub steppe-herbaceous 64 94.4
Shrulb steppe-shrub 34 81.2
Adpine meadow 4 160.0
Subalpine lush meadow & 8&3.3
Subalp meadow {mesicidry} 1 100.0
Subalp heather-¥VADE meadow 29 86.2
Subalpine mosaic 2 0.0
MHontane mosaic ) 20 20.0
¥ontane harbacecus 50 96.0
Montane shrub 45 31.1
Lush shrub (ALSI,etc) 6 160.0
imash low elev. herb-shrub s 100.0

83.2 -

Gverall Accuracy of Lavel 2 a75
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" Table 3. Plant species identified as grizzly bear foods in other ecosystems,
sxcluding Alaska and the northern provinces of Canada.

‘SCIENTIFIC NAME

COMHMON NAME

Trees

~ Cratasgus douglasii
" Cratasgus spp.
Pinus albicaulis
Pinus mcnticola
Prunus domestica
Pyrug compunis
Malus spp.

Prunus =pp.

- Shxuhs

Amalanchier alnifolia
Arctostaphylcs uva-ursi
RBerberis repens
Chimaphila umbellata
Cornus canadensis
Cornus putallij
Cornus sericesa

Cornus stolcnifera
Loenicera ciliosa
Lonjicera involucrata
Lonicera vtahensis
Oplopanax horridum
Prunus emarginate
Prunus virginiana
Ribes bractecsum
Ribes lacustrae

Ribes viscosissimum
Rosa aclcularis

Reosa gvmnocarpa

Rosa 8pp.

Rubus idaeus

Rubus parviflorus .
Rubus pedatus

Rubus spectakilis
Rubus spp.

Salix spp.

Sambucus cerulsa
Sambucus racemosa
Shepherdia canadensis
Soriwus scopulina
Sorbus sitchensis
Symphoricarpos alba
Vaccinium caespitcsum
Vaccinium globulare
Vacciniom membranaceum
Vaccinium myrtillus
Vaccinium ovalifolium
Vaccinium ovatums
Vaccinium parvifolium
Vacclnium scoparium
Vaccinium spp.

53

black hawthorn
howthorn

whitebark pine
western white pine
cultivated plum
cultivated pear
cultivated apple
cultvated cherxy

western serviceberry
bearberry

creeping Oregongrape
prince*=s-pine
bunchberry dogwood
Pacific dogwood

dogwood

creek dogwood

trumpet honeysuckle
bearberry honeysuckle

Utah honevsuckle

devil's club

bittercherry

commen chokecherry

stink currant

swamp currant

sticky currang

prickly rose

baidhip rose

rose

red raspberry

thimbleberry

fiveleaved bramble
salmenberry

raspberry

willow

blue eliderberry

black elderberry
uffalo-berry

Cascade mountain-ash

Sitka mountain-ash

comeon Snowbherry

dwarf bilberry

globe huckleberxy
thin-lsaved blueberry _
dwarf bilberry -
early blusberry - -
evergreen blusberry ’
red bilberry

grouseberry

bilbeyrry
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Table 9. Continued.

SCIENTIFIC HAME

COMMON NAME .

Forbs/Ferne/Fern Allies/Grazses/Grasslikes

Agrepyron spicatum
Agropyron sSpp.

Agrogtis alba

Allium schoenoprasum
Angelica arguta
Angelica genufliexa
Astragelus robbineii
Baykinia richardsonii
Bromus sp.
Calamagrostis canadensis
Calamagrostis rubescens
Carex athrostachya
Carex concinnoides
Carex geyeri

Carsx macrochaeta
Carex nigricans

Carex rostrata

Carex sitchensis
Carex spp.

Castilleja spp-

Ticuta douglasii
Cirsium edule

Cirsium scariosuam
Cirsium spp.

Claytonia lanceclata
Claytonia megarhiza
Cliptonia wniflora
Panthonia unispicata
Deschampsia cespitosa
Disporum sp.

Empetrun nigrom :
Epilobium angustifolium
Equisetum arvense
Equisetum hymale-
Equisetum spp.
Eriophorum vaginatum
Erythronium grandifiorum
Erythronivm montanum
Festuca idahoensis
Festuca scabrells
Fragaria vesca

Fragaria virginiana
Fritillaria pudica
Graminae spp.
Gymnocarpius dryopteris
Hedysarum alpinm
Hedysarum occidentals
Hedysarum spp.
Hadysarum sulphurescens
NHeracleum lanatum
Beracleum sphondylium
Hieracium graciie
Hieracium spp.

Hordeum brachyantherum

r
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bluebunch wheatgrass
wheatgrass

redtop

chives

Lyall’s arguta
kneeling angelica
Robbins® milk-vetch
bovkinia

brome

biuejoint reedgrass
pinegrass
slender-hbeaked sedge
northewst sedge

21k sedge

large-awn sedge
biack alpine sedge
beaked sedge

Sitka sedge

sedge

paintbrush

Douglas® water-hemlock
Indian thistle

elk thistle

thistle

wastert springbeauty
alpine springheauty
beadlily

onespike danthonia
tufted haz:grass
fairy-bell

crowberry

fireweed

cormen horsetail
coinmen scouring-rush
horsetail
cotteon-grass

pale fawn-lily
alpine fawn-lIily
blue bunchgrass
buffaloc bunchgrass
woods strawberry
blueleaf strawberry
yellow bell

grasses

oak-fern

American hedysarum
wastern hedysarum

- hedysarum-

yellow hedysarum
cow-parsnip
cow-parsaip
glender hawkweed
hawkweed

meadow bariey

L
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Table 9. Continued.

SCIENTIFIC MAME COMMON HAME
Juncus filiformis thread rush
Juncus parryi Parry‘s rush
Juncus spp. rush
Ligusticum canbyi Canbsr¥s lovage
Ligusticum spp. . lovage

Ligusticum verticillatum
Lomating cous
Lomatium dissectunm
iomatium spp.

Lupinus nootkatensis
fuzula hitchcockii
Luzula spp.

Lysichitum americanum
Melica spectabilis
Mertensia sp.

Mitella brewerii
Mitella sp.

Osmorhiza chilensis
Ogmerhiza depauperata
Osmorhiza occidentalis
Osmorhiza spp-

Oxyria digyna
Oxytropis spp.
Perideridia gairdperi
Petasites sp.

Phlegum alpinpum

Phleum pratense

Poa alpina

Pom pratensis

Poa spp.

Polygonum bistortoides »
Polygonum viviparum
Polygonun spp.
Polypodiacese app.
Ptaridium aguilipium
Rapunculus spp. -~
RBumex spp.

Scirpus hicrocarpus
Ssnecio triangularis
Smilacina racemosa
Smilacina stellata
Streptopus amplexifoiius

. Streptopus roseus

Taraxacum officinale
Taraxacum spp-
Tiarelila ovatum
Tiarella =pp.
Tiareila trifoliata
Trifolium pratense
Trifolium repens
Trifolium spp.
Trillium ovatum
Veratrum ap.
Veratrum viride
Viburnum edule
Vicla glabella
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verticillate-umbel lovage
cous biscuit-rpot
fern-leaved lomatium
biscuit-root

lupine

smocth woodrush
woodrush

skunk cabbage

showy onion

lungwort

Brewer's mitrewort
mitrewort

mountain sweet-root
blunt-fruited gweet-root
western swest-root
sweat-root

mountain sorrel
crazywesd '
Gairdner ‘s yampah
caltsfoot

alpine timothy

common timcthy
alpine bluegrass
Kentucky bluegrass
bleugrass

American bistort
Eurcpean bistort
doorweed

commeont fern family
braken

buttercup

dock

small-friuted bulrush
groundsel

western Solomon-plume
starry Sclomon-plume
clasping-leaved twisted-stalk
rosy twisted-stalk
common dandelion
dandelion

coclwort

coolwort

coclwort

red clover .

white clover

clover

white trillium

false hellebore
Amarican false hellebore
moosewood viburpum

" stream violet
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Table %. Continued.

SCIENTIFIC HAME

COMMON HAME

Violz spp.
Xerophyvllum tenax

Commercial Bay {various spp.}
Medicago sativa

vioclet
beargrass

hay
alfalfa

S6
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‘able 10. The mumber of plant species that are preobakble grizzly bear fooda
~within each vegetation type in the Morth Cascades Grizzly Bear Ecosystem.

NOMBER OF SPECIES OF PROBABLE GRIZZLY BEAR FOODS
VYESETATION TYPE TREES SHRUBS HERSES TOTAL

. PIPO L1 6 i& 22
PIPO-PSHE 1 15 is 2
PSME-mixed conifer-east 2 3z ’ . 33 87

S, PSME-mixed conifer-west 2 19 14 35
“ - ABLAZ-PIEN-PICO-east 2 32 5& 90
- ABLAZ-PIEN-PICO-west 2 1% 43 64
" PIEM riparian 1 21 33 55"
. TSEE-east 1 : B g i5
o . TSHE-west 2 25 24 55
ABRM-east 2 21 286 49
 ABAM-west b 25 40 66
i TSME-east 2 18 33 c3
- TSHME-west 2 18 43 &3
PIAL 2 4 B 14
LALY 1 3 12 1s
Shrul steppe-herbacecus —— 9 25 34
Shiub steppe-PUTR ——— 5 s 14
Shrub steppe-ARTR i 3 is 19
- Alpine meadow-east 1 e 18 28
Alpine meadow-wast ——- 5 i6 21
Subalpine lush meadow-east 1 i7 48 &4
Subalpine lush meadow-west 1 20 44 65
Subalp meadow{mesic/dry}-east 2 17 37 66
Subalp meadow{mesic/dryi-west 2 7 27 36
Subalpine heather-VADE meadow 2 12 31 45
Subalpine mosaic-east 1 10 13 24
Subalpine mosaic-west -_— 2 k 11
Montane mosalc-east - 3 2 5
Montane mosaic-wast 1 2 -—- 3
Montane herbacecus-east ~ -— 9 23 3z
Montane herbatecus-west - 2 & 8
Montane shrub-east 2 ] 48 -1
Montane shrub-west 2 31 34 67
Lush shhrub {ALSI,etcl-east 1 18 22 41
Laush shrub {ALSI,etc) -west —— . 17 24 41
Lush low elev. hexrb-east - 6 22 28
Low elevation herb-wast - 2 i 1 3
Lush low elev. shrub - 19 24 43
Rip deciducuz forsst-east —— 6 11 17
Rip decidusus forest-west i 11 4 21
Non-rip.dacid forest-sast — 13 ) 18 29
Non-rip dacid forest-west ——— S b3 iB

Subalip-alp VASC-VACR 1 7 19 27
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Table 1il. Population estimates and area of winter range for ungulates on
nationa} forest lands within the Horth Cascades Grizzly Bear Ecosystenm {W. Myers,
pers., comzun. 18%1; C. Vandemcer, pers. commun. 1991).

SPECIES ESTIMATED POPULATION EREA OF WINTER RANGE {(ha}
Deer 38,4090 S56, 457
Elk 5,750 - 44,154
HMountain Goats 1,780 : ’ NOT AVAILABLE
Bighorn Sheep . 200 . NOT AVAILABLE
>
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;?_Eable 12. Population estimates of salmon species in eight major streams within
7" the Rorth Cascades Grizzly Bear Eccsystem (U.S. Department of Agriculture 1990ab;
. W. Somes, pars. commun. 1391].
RIVER SYSTEM CHIROGOK PINE CHUM SOCKEYE COHO
Nocksack 3,460 15,192 18, 800 0 650
Skagit 6,170 132,210 17,100 o 8,100
NF Stillaguamish 430 18,000 2,140 6 3,930
SF sStillaguamish 5440 26,460 2,440 O 4,475
L3
Skykomish 550 28,4490 794 1) 8,560
Wenatchee &, 220 ] L) 31,785 <]
Entiat 860 0 o o o
Methow 1,875 0 . 0 o
TOTRLES 20,085 226,302 41,270 31,785 25,715
-
: 59
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Table 13. Preliminary list of North Cascades bear foods identified from analysxs

of bear scats (K = 120) undifferentiated to bear species.

PLANT OR ANIMAL SPECIES

-FTRUCTURES IDENTIFIED

NATURAL FOODS
Plants

Amalanchier alnifolia
Angelica arguta )
Arctestaphyios uva-ursl
Larex spp.

Equisetum arvense
Fguiselum Sp.

Graminae Spp.
Ligusticum sp.
Opiopanax horridum
Osmorhiza spp.

Pinus sp.

Trifolium sp.

Animals

Camponpotus sp. ants

Canis latrans

Formica sp. ants

Mephitis mephitis

Odocoileus hemionus columbianus
Oreamncs anericanus
Spermophilus saturatus

Urknown sp. termite

Ursus americanus

ARTIFICIAL FOODS x

Human food from campsite
Human garbage

Fruits, leaves, seads
Flowers, fruit, leaves
Fruits, leaves, seeds
Flowers, leaves

Cones, sheaths, stems
Sheaths, stems

Leaves, roots, stems
Flowers, leaves, stems
Fruit, seeds

Leaves, stems

Fruit

Flowers, leaves, stemsg

Entire body

Hair

Ertire body

Foot, hair

Entire body

Hair, hooves, horns
Feet, hair, teeth
Thorax, wings

Hair

60

1 VBt g it g A 0 A

L1

00761



. Table 1&. &Area and pc:tién of the Hoerth Cascades Grizzly Bear Ecosystem within
- sach Wilderness Area. ]

ALMINISTRATIVE CLASS AREA (ha} = PORTICN OF ECOSYSTEM (%)

. Okanogan Bational Forest
Pasayten Wilderness 214,975 8

Lake Chelan-Sswtiooth Wilderness 3e,77¢ i

Wenatchee Naticnal Forest

Lake Chelan-Sawtcoth Wilderness 22,891 3
Glacier Peak Wilderness 115,255 4
Henyy M. Jackson Wilderness 190,910 1
Alpine Lakes Wilderness 86,870 k1

T ME. Baker-Snogualmie Hational Forest

Mt . Baker Wilderness 48,013 2
Moisy Dicbsud Wilderness 5, 664 1
Glacier Peak Wilderness 111,448 ;
Boulder River Wilderness ) 19,662 1
Henry M. Jackson Wilderness 30,564 1
Alpine Lakes Wilderneds 58,865 2
Forth Cascades MNational Park

$.P. Mather Wilderness 257,019 10

TOTALS 1,020,912 35
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Table 15. Kilometers of roads in each administrative unit within the Norch
Cascades CGrizzly Bear Eccsystem.

———

STATE OTHER FED WATICHAL FOREST

ROAD TYPE . PRIVATE WO CNE BLM NCHP ONF WHF MESHF -
Primary highway 285 i 27 ¢ 45 70 94 71
Secondary paved S54 3 48 2 5 159 174 151
Improved gravel 236 43 1495 4] 24 836 347 1,847
Improved dirt 893 148 514 s 17 44 F33 845 654
Unimproved 1,227 133 642 1¢ 44 853 1,871 370

TOTALS 3,257 33t 1.3386 33 182 2,751 3,335 13,08%
Total Paved 841 7 75 2 54 229 268 222
Total Unpaved 2.416& 3z¢ 1,261 31 112 2.522 3,087 2,867
Gated Road* 24 11 21 Q a 505 217 is
Biocked Road” &7 2 15 2 a 573 255 225
BLM = Bureau of Land Management
DNR = Department of Hatural Resources

MBSHF = Mount Baker- Snogqualmie National Forest
NCNP = Horth Cascades Hational Park

ONF = Okanogan Mational Forest
¥D¥W = Washington Department of Wildlife
WNF = Wenatchee Mational®Forest

* Gated Roads and Blocked Boads are subsets of the Total roads.
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Table 16. Average annual reported Recreation Visitor Days or Visits in the North
Cascades Grizzly Bear Ecosyvatsi by administrative unit and type of use
{D. Yenko, pers. comoun. 18%1; €. VYandamcer, pers. comman. 1331; E. Thomas,
pers. cogmun. 19%91; R. Kontz, pers.. commun. 1991).
RECREATION VISITOR DAYS or VISITS
AMINISTRATIVE URIT DEVELOPED DISFERSED WILDERNESS
Okanocgan NF 178,200 482,500 109,700 -
Wenatchee HF 1,200,000 ) 2,400,000 400, G00
* | Mt. Baker-Snog. NF 348,840 1,823,240 390,150
}
Morth Cascades NP HOT AVAILABLE 624,933 25,918
TOTALS 1,727,040 5,310,673 925,768
>
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Table 17. Reported average annual Allowable Timber Sale Quantity (ASD) from
the Okanogan, Wenatchee, and Mount Baker-Snoqualmie national forests, and lands
managed by the Washington Department of Hat.ura.l Resources in the North Cascades
Grizzly Baar Eccsysten.

ADMINISTRATIVE UNIT ASQ {million board feek)
Gkanogan NF 40
Wenatches NF 75
Mount Baker-Snogualmie NF ’ 51

wWashington Dept of Hatural Rescurces ¥

Hortheast Region 17
Morthwest Region 30
Scutheast Region i0
TOTAL 263
-
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. Table 18. Area and porticn of the -North Cascades Grizzly Bear Ecosystem
" within permitted livestock range allotments on national forest lands.
_ PORTION (%)
) ADMINISTRATIVE ALLOTMENT AREA (ha} IN PORTICH {%} OF INM FEDERAL
g UNIT TYPE ALLOTMENTS ECOSYSTEM AND STATE
g Okanogan NF Cattle 275,248 11 12
£ okanogan NF Sheep 70, 000 3 3
:t Wenatchee NF Cattle 46,376 2 2
' wenatchee NF Sheep 86,125 3 4
TOTALS ig 21
>
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.J Table 19. Size cowparison of the six Grizzly Bear Ecosystems (U.S. Fish and
wWildlife Service 1990). :

AREA

"BCOSYSTEM ha kan® mi?

Horth Cascades 2,624,755 26,207 _16,119
Northern Continental Divide 2,480,000 24,800 8,575
Greater Yellowstone , 2,331,400 23,320 S, 008
Bitterrcot 1:4ﬂ3(221_ 14,032 5,418
Cabinet /Yaak 516G, 000 5,100 1,564
Selkirk HMountains 567,000 5,970 1,958
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.‘?‘5!
WASHINGTON MONTANA
5
OREGON
VLYOMING
1 North Cascades
>
2 Seikirk Mountains
3 Cabinet-Yaak
4 HNorthern Continental Divide
5 Bitterrcot
& Greater Yellowstone
Figure 1. Grizzly Bear Ecosystems lidentified in the Grizzly Bear Recovery
Plan (U.S. Fish and Wildlife Service 1993).
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North
Cascades
National
Park

Okanogan
National Forest

National
Forest

\Wenatchee
National Forest

KILOMETERS
FFrr— e e—
0 15 30

WASHINGTOIN

Figure 3. North Cascades Grizzly Bear Ecosystem Evaluation Area.
administrative ownerships are shown.
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GRIZZLY BEAR BLACK BEAR

1=f front foot track Left front foot rack
4
< ‘ F )
Toes closer 4 .
together and
oss arced

Tracks of big grizzlies
are larger Al

Heel pad of front foot often does not show for efther species

@ towest point of qutside {largest| toe.

@ Highest point on frant edge of palm pad.
Connect points | 3nd 2; extend this fine to inside edge of track

@ i more than 50% of the inside [smailest} toe is above the line,
the track is from a grizzly beaf

if more than 5086 of the inside [smallest] toe is below the fine.
thetrackisfroma black bear

if the fine bisects the inside toe, claw marks, shape of the palm pad, spacing
between toes, and other sign must be used to aid in species differentiation.

Figure 4. The Palmisciano Line Method for differentiating between grizzly
bear and black bear tracks {drawing was adapted from Herrerc {1985), by
permission of the author}.

70

00770



- W ASHINGT <ON

* Class 1
* Class 2
* {Jasz %

Figure 5. Ganeral locations of all grizzly bear observaticns (N = 238}
documentsd during the 1586-1991 North Cascades Grizzly Besar Ecosystea
evaluation.
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Lanada

i i
|
|
WA BHINGTOMN -
Figure 5. General locations of Class 1 (confirmed} grizzly bear observations
(N = 22) documented during the 1986-1991 North Cascades Grizzly Bear Ecosyste®
evraluation.
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WASIKEINGTON

Figure 7. General locations of Class 2 (high reliability)} grizzly bear
observaticons (N = B2} documanted during the 1986-1991 Horth Cascades Grizzly
Baar Ecosystem evaluation.
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WASEKEFIINGTOMN

Figure 8. General locations of grizzly bear trap sites (N = 36) used during
the 1986-1591 North Cascades Grizzly Bear Ecosystem evaluatien.
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WASEIING TON

Figure 9. Genszal locations of grizzly bear sself-activated camera sites
{N = 71} used during the 1985-1%9%1 North Cascades Grizzly Bear Ecosysteam
evaluation. . -
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Historical distribution

. Present distribution

Figure 10, Corrected historical and current grizzly bear ranges, as depicted %
by incidental grizzly bear observations documented during the 1986-1991 Morth E
Cascades Grizzly Bear Ecosystem evaluation.
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Figure 11. The relative abundance of Level Z vegetation types within the
Morth Cascades Grizzly Bear Ecosystem.
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FPigure 12. The relative abundance of level 2 forested vegetation types wlthi“?
tha Horth Cascades Grizzly Bear Ecosystem. 2
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Figure 13.

The relative abundance of Level 2 non-forested wvegetation types
within the North Cascades Grizzly Bear Ecosystem.
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T

WASEHINGTON

Figure 14. Hap showing the distribution of snow-free areas (dark shading} .
modeled for the North Cascades Grizzly Bear Ecosystem (1 April 1975 data). 1
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e

I = and Deer)

Mountain Goat

WASHINGTON . Bighom Sheep

Figure 15. Map showing the ungulate winter ranges or .the sast slope of the
Rorth Cascades Grizzly Bear Ecosystem.
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30

15

KILOMETERS

WASEINGITON

Map showing the anadromous fish reaches within the North Cascades

Grizzly Eear Ecosystem.

Figure 16.
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SHRUB 7 FRUIT
35%

© . Pigure 17. Distribution of major bear food groups identified in the Nerth
Cascades Grizzly Bear Ecosystem from the analysis of bear scats (N = 120}
undifferentiated to bear species.
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KILOMETERS
e e —
g 15 30

MNorth Cascades Mational Park

. National Forest Wilderness

WASHIING XX OIMN

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

Pigure 19. Distribution of roads within the ﬁbrth Cascades Grizzly Bear
Ecosysten. ' .
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WASEINGTON

R

Figure 20. Distribution of campgrounds, ski areas, air strips, and populatiof g%
centers within and adiacent to the North Cascades Gziz:ly Bear Ecasystem
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WASKHINGITOIN

Figuré 21. Distribution of trails within the North Cascades Grizzly Bear
Ecosystem.
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WASEHINGYTOMN

Figure 22. Livestock allotments on national forest lands within the Morth
Cascades Grizzly Bear Ecosysten.
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- pppendix B. Selected vegetation atudies previously conducted in the North
cagcades Ecosystam. -

Agee, J.K., and J. Kertls. 1988, <Vegetation cover types of the North
Cascades. Ratlconal Park Service Cooperative Park Studies Unit, College nf
Forest Rescurces, Univ. of wWashington, Seattle. 64 pp. + map.

Agee, J.K., and 5.G. Pickford. 1985. WVegetation and fuel mapping of North
Cascades Hational Park Service Complex. Final Report. HPS Contract
CX-9000-3-gD029. Natlional Park Service Copperative Park Studies Unit, ¥Univ.
of Washington, Seattle. 131 pp. + app. and map.

Briggs, D.G., D.5. 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. PNH-T{. Pacific Horthwest
For. and Range Exp. Sta., Portland. 379 pp.

Comulads, R.B. 1981. A botanical reconnaissance of the Chilliwack River in
Horth Cascades Mational Park, Washington. M.S. Thesis. Western HWashington
Univ., Bellingham. 53 pp.

Cushman, ¥.J. 1876, YVegetation composition as a predictor of major avalanche
cycles,; Horth Cascades, Washington. M.S. Thesis. Univ. of Washington,
Seattle.

Douglag, 6.W. 1970. & vegetation study in the subalpine zone of the western
Korth Cascades, washington. #.5. Thesis. Univ. of Washington, Seattle.
293 pp.

>
. 1269. & preliminary bilological survey of the Horth Cascades National
Park and the Ross Lake and Lake Chelan naticnal recreation areas. Natlional
Park Service, Seattle. 195 pp.

+ and T.H. Ballard. 1971. The effect of fire on alpine plant commenities
in the Horth Cascadesa. Ecology 52: 1058-1064.,

, and L.C. Bliss. 1977. Aalpine and high subalpine plant communities of
the North Cascades Range, Washington, and British Columbia. ZEcol. Monogr.
47F: 113-159.

Franklin, J.F., and C.T. Dyrness. 1973. Natural vegetation of Oregon and
Washington. USDA Forest Service Gen. Tech. Rep. PHNW-8. Pacific Northwest
Regicn, Portland. £17 pp.

Franklin, J.F., and J.M. Trappe. 1963. Plant communitises of the northern
Cascade range: a reconnalissance. WNorthwest Sci. 3I7: 163-164.

Hammett, J. 1383, Recreatlonal horse grazing impacts on subalpine vegetation
and scils in the Lake Juanita area. Misc. Res. Paper KCT-20. WKorth
Cascades Natjonal Park Service Complex, Sedro Woolley, Washington. 16 pp.
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Henderson, J.k., and D. Peter. 1985. Preliminary plant associations and
habitat types of the Mt. Baker Ranger District, Ht. Baker-Snogualmie
Haticnal Forest. USDA Forest Service, Paclfic Northwest Region, Olyopia,
washington. 74 pp. + app.

. and - 1584. Preliminary plant assocciatione and habitat types of
the Darrington Ranger Distriect, Mt. Baker-Snogualmie Natlonal Forest. TUSDa
Forest Service, Pacific NMorthwest Region, Olyspia, Washington. €9 pp. +
ADp.

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

Kenady, R., and M. Kenady. 1965%. Plants in:the Horth Cascades National Park.
Univ. of Washington Arboretum Bull. 32: 7T6-BO.

Larrison, E.J., G.W. Patrick, W.H. Baker, and J.A. 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, Washingten. H.5. Thesis. Univ. of Washington, Seattle. 77

PpP-

Lyens, C.F. 1967. Trees, shrubs and flowers to know in Washington. J.M. Dent
and Sons, Ltd., Toroste, Ontario, Canada. 211 pp.

Hiller, J.M., and H.M. Miller. 1574. Succession after wildfire in the North
Cascades Hational Park Complex. Proc. Tall Timbers Fire Ecol. Conf. 15:
F1-83.

. and . 1572. & preliminary ecclegical survey of Big Beaver Valley,
North Cascades Hatigpal Park Complex. North Cascades Haticnal Park Service
Complex, Sedro Woolley, Washington. 83 pp.

Haas, R., and D. Haas. 1978. & checklist of the vascular plants of the North
Cazcades Hational Park Service Complex. MNorth Cascades National Park
Service Complex, Sadro Woolley, Washington. 64 pp.

QOiiver, C.0., A.B. Rdams, J. Dragaven, R.J. Zasoski, and X. Bardo. 1977.
Nooksack Cirgue natural history; preliminary report. Contract No.
CX-9000-6-0148. ¥Univ. of Washington, SEattle. 75 pp.

Schubert, J. 1377. Fisher Pass: a report on the Fisher Creok appreach and
conditions of recreational impact. North Ccascades Kational Park Service
Camplex, Sedro Woolley, Washington. 10 pp.

Scotf, E.R.M., E. Barber, and J. Long. 1971. Plant community study of the
Ross Lakxe Baslin. 3Appendix D in R.D. Taber, ed. Biotic Survey of Roes Lake
Bagin. Univ. of Washington, Seattle, 35 pp.

Smith, V., and .G, Anderson. 19%21. A prelimipary bioclogical survey of the
skaglit and Stillaguamish rivers. Publisher unknown. 76 pp.
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Taber, R.D., and X. Raedeke. 1978. Biotic survey of Rose Lake Basin. Raport
' for Julty 1, 1975 = June 30, 1976. College of Forest Resources, Univ. of
wWashington, Seattle. 486 pp.

Taylor, R.J., and G,W. Douglas. 1975. Mountain wildflowers of the Pacific
Northwest. Benford and Hort, Portland, Oregon. 176 pp.

Taylor, R.L.. and B. MacBryde. 1977. Vascular plants of British Columbiaz a
descriptive rescurce inventory. The Botanical Garden Tech. Bull. Ho. 4.
Univ. of British Columbia, Vancouver. 754 pp.

Thornburgh, D.A. 1976. Fermaneant vegetational monitoring system for Whatcom
Pass, Morth Cascades Hational Park. Humboldt State Univ., Arcata,
California. 128 pp.

.« 1%70. Survey of recreational impact and management recommendaticns for
the subalpine vegetation communities at Cascade Pass, ¥orth Cascades
Natlonal Park. Humboldt State College, Arcata, California. 42 pp.

Trappe, J.H., J.F. Franklia, R.F. Tarrant, and G.M. Hansen. 1368. Biology of
alder, Proc. of Symp. held at Northwest Sclentific Asscc., 40th annual
mtg. April 14-15, 1957, Pullman, Washington. USDA Forest Service, Pacific
Horthwest Region, Portland. 292 pp. .

Tunison, T. 1979. Plaant successzion following wildfire on Bear Mcuntain, North
Cascades National Park Complex —~ baseline report. Horth Cascades National
Park Service Complex, Sedro Woolley, Washingtin. 30 pp.
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Appendix B. Grizzly bear observation form.
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¥  Appendix €. “Know Your Bears™ poster.
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Kppendix F. Capture form.

GEIZILY BEAR CAFYURZ FOEM Bear ¥ame =
WASRINGTON DEPT OF WILDLIFE sex: F M age
Date: Dy __ Mo __ Yr_  ____ Crew
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G. Ecology plot form.
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Appandix H. FPlant species identification codes, scientific names, and common
napes for all gpecies ldentified duriug the North Ciscades Grizzly Bear

Ecosystem evlauvation.

SPECIES
IDENTIFICATION
CODE . SCIENTIFIC HRME COMMON NRME
TREES

L
EBRAM ’ Bhies amabilis Bacific Silver fir
AHLA Abronia latifolia Yellow Sand Verbena
ABLAZ Akies lasmiocarpa Subalpine fir
ARGR Abies grandis Grand fir
ABIES Abies spp. True fir
ACMA Acer macrophyllum Eigieaf maple
ALIN Alnus incana H¥ountain alder
ALRH Alnus rhombifolia White alder
ALRD Alnus rubra Red alder
BEOC Betula occidentalis HWestern birch
BEPR Betula papyrifera Paper birch
BEPIZ : Betula x piperi Hybrid paper birch
CHEO Chamaacyparis nootkatensis Alaskxa yellow-cedar
CONU Corpus nuttallil Paclfic dogwood
LALY Larix lyalli Alpine Larch
LABOC Larix ogecidentalis Western Larch
PYAL Pinus albicaulis ‘Whitebark Pine
PICC Finug¥contorta Lodgepole Pine
PIEN Picea engelmanail Engelmann Spruce
PINO Pinus monticola Wegtern White Pine
PIPO Pinus ponderosa Ponderosa Pine
POTR * Populas tremuloides Quaking Aspen
POTRZ Populus trichocarpa Black Cottonwood
PSHE Psuedoteuga menzliesil Douglas Fir
RHPU Phamnus purshiana Cagcars
SAARNZ Salix amygdaloides Poach-Leaf Willow
SALAZ Salix lasiandra ¥Whiplash Willow
SRSC Salix mcouleriana Scouler Willow
THPL Thuja plicata Vastern Red-Cedar
TSHE Tsuga heterophylla HWastern Hamlock
TSHME Teugi mertensiana mountain hemlock
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Appendix H.

Continued.

* SPECIES

IDENTIFICATION

— SCIENTIFIC NRMR

ASCAl

BEGL
BERE

CASTS
. CATE2
CESA

CHME

CHNA
CHRYS

CISC

TR A e et e e

‘lﬂsb&ﬁw-ﬂhbm::: TVl N £t e g i ey

CONNOR NRAME

#cer circinatum
Acer glabrum
Alnus spp.

Ainus sinuata
kmelanchier alnifoiia .

Artemisia cana
Artemisia dracunculus
Ertomisia ludoviclana
Arctogtaphylos nevadensia
Artemisia rigida
Artemisia spp.

Artemisia tridentata
Artenlsia tripasrtita
Arctostaphylos uva-ursi
Esarues caudatum
Barberis aquifolium
EBetuls glandulosa

‘Barberis nervesa
Cassiopa mertensiana
Cassiope stelleriana

. Cassiope tetragona
Ceanothus sanguineus
Ceanothus velutinus
Chimaphila menziesii
Chrysothamnus nausecsus
Chrysanthesws: spp.

" Chimaphila umbaellata
Chrysothamnus wviscidiflorus
Clematis columbiana
Clemsatis ligusticifolia
Clxdothamnus pyrolasef)lorus
Cornas canadensis
Corylus cornuta
Cormus nuttallil
Cormus stolonifera
Cratasgus douglasii
Cytisus scoparius
Gaultheria humifusa
Galiom multiflorum
Gaunltheria ovatifolia
Gaultheria shalleon
Gaulthariz spp.
Eaplopappus bloomerl
Haplopappus stencphyllus
Holodiscus discolor

Junlperus communis
a9

Vvine Maple

Bigleaf Haple

Alder

Sitka Alder

Western Serviceberry
Silver Sagebrush
Tarragan

Western Mugwort
Pinemat Manzanita
Stiff sagebrush
Sagasbrush

Big Sagebrush
Threetip Sagebrush
Bearberry

Wild Ginger

Oregon Grape

Birch

Cascade Oregon Grape

Herten's ¥Mountain heather

Alaska Moss—Heather

Four—-Angled Mountain Heat

Redstem Ceancthus
Snowbrush Ceanothus
Littie Prince s Pine
Grey Rabbithrush
Rabh:ithrush

Prince’s Pine

Green Rabbitbrush
Columbla Clematis
Westaern Clematis
Copper Bush
Bunchberry
California Hazelnut
Paclfic Dogwood
Red-Osisr Dogwood
Black Hawthorn.
Scot's Broom

Alpine Rintergreen
Shrubby Bedstraw
Slender Wintergreen
Salal

Wintergreen
Rabbitbrush Goldenweed
Harrowlesaf Soldanweed
OCeanspray

Comman Juniper
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Appendix H. Contigued.

SPECIES
IDENTIFICATION
CODR

SCIENTIFIC NAME

_COMMON NAME

SEHRUBS COFTINUED

JUSC
KAMI
LEGL
LIBO2
LoCI
1LOIH

PHGL

PHLI
POFR
POKU
PREM
PRURU
PRVI
PUTR
PYAS
PYCH
PYMA
PYPI
PYROL
PYSE

Juniperus scopulorum
Kaimia microphylla
Ledum glandulosuam
Linnaea borealis
Lonjicera ciliosa
Lonicera involucrata
Lonicera spp.
Lonicara utahensis
Henziesia ferruginea
Honardella cdoratissima
Oemleria ceragiformis
Oplopanax horridum
Pachistima myrsinites
Penstemon davidsonii
Penstemon fruticosis
Pengtemon procerus
Penstemon rydbergli
Phlox diffusa
Phylicdoce empetriformis
Phyllcdoce glanduliflora
Philadelphue lewisii
Phace¥ia linearis
Potentilla fruticocaa
Polystichum munitum
Prunus amarginata
Frunus app.
Prunus virginiana
Purshia tridantata
Pyrola sasarifolia
Fyrola chlorantha
Pyrus malus
Pyrola picta
Pyrola spp.
Pyrola secunda
Rhododendron albiflorum
Rhamnus alnifolia
Rhus glabra
Rhannus purshiana
Rhus radicans
Eibas spp.
Ribes bracteosum
Ribes cereunm
Bibes howellii
Ribes hudsonianum
Ribes inerme

100

Rocky Mountain Juniper
Alpine Laurel
Labrador Tea

western Twinflower
Trumpet Honeysuckle
Bearberry Honeysuckle
Honeyauckle

Utah Honeysuckle
Busty Menziesia
Mountain Monardella
Indian Plum

bevii‘gs Club

Oregon Boxwcod
bavidson‘s Penstemon
Shrubby Penstemon
Tiny Bloom Penstemon
Rhydberg*s PFenstemon
Spreading Phlox '
®Red Mountain-Heather
Yellow Mountain-Heather
¥ock Orange
Threadleaf Phacelia
Shrubby Cinquefoil
Common Swordfern
Bittercherry

Cherry

Chokecherrcy
Bitterbrush

Alpine Pyrola
Greenish Wintergreen
Apple

white-Veln Pyrola
Pyrola

Sideballs Pyrola
Cascades Azalea
klder Buckthorn
Smooth Sumac

Cascara

Poison Ivy

Currant

Stink Currant

Wax Currant
Maplelesaf Currant
Stinking Currant
Whitestem Cooseberry
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Appendix H. Continusd.

- SPRCIES
IDERTIFICRTION
CODE SCIENTIFIC HAME COKHON HAME
SHRUBS CONTINUED
RILA Ribes lacuptre Gooseberry
RISA Ribes sangulineum Red Currant
RIVI Ribes viscosissimum Sticky Currant
RIWA Ribes watsonlanum Watson Goussberry
ROGY Bosa gywnocArpa Baldhip Rose
RONU Rosz nutkans Hootka Rose
ROSA Rosa app. Rose
ROWO Rosa woodsil Wood*s Rose
RUBDS Rubus spp. Bramble
RUID Rubus idasus Red Raspberry
RULA Rubus iasioccoccus Dwarf Bramble
RULE Rubus leucoderwmis Black ERaspberry
RUPE Rubus parviflorus Thimbleberry

- RUPE Rubus pedatus Strawberry Bramble
RUSP Rubus spectabilis Salmonberry
RUUR Rubus ursinus Pacific Blackberry
SABN Salix barclayi Barclay's Willow
SACAG Salix cascadenszis Cascade Willow
SkCE Sambucus cerulea Blue Elderberry
SRCOZ Salix commutata Undargreen Willow
SADD2 Salvias dorriil Grey-Bail Sage
SAEX Salix exigua Riverbank Willow
SALIX salix spp. Willow
SAMBU Sambucus spp. Elderberry
SAMOZ Salix monticola Mountain Willow
SAMY -Salix myrtiliifolia Blueberry Willow
SANI Salix nivalis Snow Willow
SAPH Salix phylicifolia Tea-Leaved Willow
SRRA Sanmbucus racemosa Black Elderberrxy
SASC Salix scoulsriana Scouler’s Willow
SASI2 salix sitchensis Sitkas Willow
SHCA shapherdia canadensin Buffaloberry
SOREBU Sorbus spp. Mountain Ash
808C2 Socrbus ecopulina Wountain aAsh
SOSI Sorbus sitchensls Sitka Hountaln-Ash
SPBE Spirasa betulifolia Birch-lLeaf Spirea
SPCE Spirsea densifliora Subalpine Spirea
SPDO Spiraea douglasii Douglas‘ Spirea
SPIRA Spiraes spp. Spirea
SPPY Epiraea pyramidata Pyramid Spirea
SYAL Symphoricarpos albus Snosiberry
SYOR Symphoricarpos oreaphlilus Mountain Saowberry
TABR Taxus brevifolia Western Yew
VAAL Vaccinlium slaskaense Alaska Blusberry
VACA ¥accinlum casspitosum Dwarf Huckleberry

101
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Appendix H. Continuged.

SPECIES
i IDENTIFICATION
CODE . BCIENTIFIC HAME COMMOH NAME

EHRUEBS CONTINUED

VACCYT ¥accinium app. Huckleberry

VADE : vaccinium deliciosum - Cascade Blueberry
VANE Vaccinium membranaceum Big Huckleberry
VAKY Vaccinium myrtillus ' Dwarf Bilberry
VAOV Vaccinium ovalifolium Early Blueberry
VAPRE Vaccinium parvifolium Red Bllberry

VASC Vaccinium scoparium Grouseberry

VIED Viburnum edule Highbush Cranberry

I
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Appendix H. ©Continued.

SPECIES
IDENTIFICATION

LODE

SCIENTIFIC BBHE

HERBS

ACHI

ARPRA
ASEN

ASTER
ATDI
ATFI

Achillea millefolium
Actzea rubra

Achlys triphylla
Adenccauleon bicclor
Agropyron crilstatum
Agrostie exarata

Agoseris glauca dasycephala

Agropyren intermedium
Agropyron repens
Agrostis spp.
Agropyron spicatum
Agrostig thurberiana
Allive macrum

Angelica arguta
Antennaria lanata
Anaphalis margaritacea
Anemone ccclidentalis
Antennaria racemosa
Apocynum androsasmifolium
Aguilagia formosa
Aranaria capillaris
Arnica cordifolia
Arnicarlatifclia
Artemisjia ludoviciana
Arsnaria macrophylla
Artemesiz norveglica
T Arenaria obtusiloba
Arpica parryi

Aster engelmannii
Aster foliaceus

Akster spp.

Athyrius distentifolium
Athyrium filix-femina
Balsamcrhiza hookeri
Balsamorhizs sagittata
Blechnum spicant
Bromus carinatus
Brodiaea capitata
Bromus spp.

Bromms tectorunm

Eromuas wvulgaris

Carex aguatilis

Caitha biflora
Calamagrostis canadensis
Carex concinnoides
Cardaria draba

103

L COMMON MAME = =~

Yarrow )
¥estern Red Baneberry
Vaniiialeaf
Pathfinder

Crestaed Wheatgrass
Spike Bentgrass

Fale Rgoseris
Intermediate Wheatgrass
Cuack Grass
Bantgrass

Blusbunch Wheatgrass
Thurber Bentgrass
Rock Onien
Sharptooth Angelica
Wooly Pussy Toes
common Pearly Everlasting
Western Pasqueflower
Raceme Pussyflower
Spreading Dogbane
Red Columbine
Bountain Sandwort
Heartleaf Arnlca
Kountain Arnica
Wastern Mugwort
Bigleaf Sandwort
Boreal ¥Wormwood
Arctic Sandwort
Parxy’s Arnica
Engelmann‘s Aeter
Leafy RAster

Aster

Alpine Lady Fern
Lady Fern

Hockar’s Balsamrooct
Arrouwleaf Balwamroct
Deer Fern '
California Brome
Brodiaea

Browe Graas

Cheat Grass

Columbla Brome
Watar Sedge

¥hite Marshmerigold
Bluejoint Rsedgrass
Horthwest Sedge
Hoary Pspperwort
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Appendix H. Continued.

SPECIES
IDENTIFICKTION
CODE

SCIERTIFIC NAME

TOMMON HAME

HERBS CONTINUED

CAFI
CAFL
CRGE
CRIL
CALAM
CRLEZ
CRME2Z
CRNIZ
CAQB
CAFR
CAREX
CARO
CAROZ2
CRRU
CASC3
CASCS
CASI3
CASF
CASTI
CEDI

ELPAZ
EPAN
EPGL2

ERIGE
ERIOG
ERIOP
ERLI

Carex filifglia
Carex flava
Carex geyeri
Carex illota
Calamagrostis spp.
Caltha leptosepala
Carex mertensii
Carex nigricans
Carex cbnupta
Carax pachystachya
Carex spp.
Carex rossii
Carex rostrata
Calamagrostis rubescens
Carex scirpoidea
Carex scopulorum
Carex sitchensis
Carex spectabilis
Castilleja spp-
Centaurea diffusa
Chorispora tenella
Circasa alpina
Clintonia uniflora
Cornug canadenais
Cotula coronoplfolia
Danthonia intermedia
Deachampaia atropurpurea
Disporum hookeri
Dryas octopetala
Elymus glaucus
Eleoacharis pausiflora
Eplliobium angustifolium
Epilobium glandulosum
Bgquisetum arvense
Equisstum hyemale
Equicetum telmateia
Ercdium cicutarium
Eriogonum douglasii
Erythronium grandiflorum
Erigeron aspp.
Erigonum spp.
Eriophorum spp.
Erigeron llinearis
Erigeron peregrinus
Eriogonan thymoides
104

Thread-Leaved Sedge
Yellow Ssdge

Eik Sedge

Shesp Sedge
Reedgrass

Elkslip

Merten’s Sedge
Black Alpine Sedge
Slough Sedge

Thick Beaded Sedge
Sedge

Foss Sedge

Beaked Sedge
Pinegrass

Sedge

Holm's Sedge

Sitka Sedge

Showy Sedge

Indian Paintbrush
Diffuge knapweed
Bive Mustard
Enchanter's Nightshade
Quaen’s Cup
Bunchberry

Brags Buttons
Timber Oatgrass
Mountain Hairgrass
Hooker Fairy Bell
¥hite Dryad

Blue wildrye
Fesr-Flowered Spikerush
Fireweed

‘Common Willow Weed

Coomon Horsetafl
Common Scouring Rush
Glant Horsetail
Alfilaria

Douglaa® Buckwheat
Pale Pavnlily

Dalsy

Buckwheat
Cotton-grasas

_Desert Yellow Daisy

Subalpine Daley
Thyme-Leaved Buckwheat
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Appendix H. Continued

i SPECIES
4. IDENTIFICATIOR

! copE

SCIERTIFIC BME

COMMON NAEE

: HERBS CONTINUED

Erigonum umballatum
Festuca bromoides
Festuca idahoensis
Folypodiaceas
Pestuca scabralla
Pestuca spp.
Festuca viridala
Frageria spp.
Fragaria wirginiana
Galium aparine
Galium boreale
Gayophytum diffusum
Gentiana calycosa
Sraminac
Gymnocarpium dryopteris
Habenaria dilatata
Helianthella douglasli
Heracleum lanatum -
Hippurlis montana
Hydrophyllum fendlerl
Hypericum formosum
JUNCLB »BDP .
Juncus parryi
Lactuca muralls
Lathyrun nevadensis
-Ligueticum canbyl
Ligusticum grayi
Ligusticum spp.
Lomatium ambiguum
Lomatium brandegel
Lomatjium dissectum
Lomatium spp.
Lazula hitchecockil
Lupinus latifclius
Lupinus lepldus
Iupinus nanus
Laina nardosmis
Iuetkea pectinata
Lupinus spp.
Lupinugs polyphvlius
Lapinus sericeus
Luzula app.
Lysichitun americanum
Lycopodiun spp.
Lycopodium sitchense
10s

Sulfur flower

Barrsn Fescue

Idaho Fescue
Unidentified Fern
Rough Fescue

FesCue

Green Fescne
Strawberry
Broadpetal Strawberry
Cleavers

Korthern Bedstraw
Spraading Groundsmoke
Explorers Gentian
Unidentified Grass
Cax Fern -
White Bog Orchid
Rocky ¥nt. Helianthella
Cow Parsnip
Hountain Mare s-Tail
Fandler*s Haterleaf
Western 5t. John's-Wort
Rush

Farry*s Rush

Wall Lettuce

Ejierran Pea

Canby's Lovage
Gray's Lovage

Lovage

Swala Desert-Parsley
Brandegee’'s Lomatium
Farnleaf Lomatjium
Biscuit Root

Smooth Woodrush
Broadleaf Lapine
Prarie Lupine

Silver Crown Lupina
Luina

Partridgefoot

Lupine

Bigleaf Lupine
Silky Lupine
Woodrush

8kunk Cabbage
Clubmoss .
Alaska Clubmoas
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Appendix H. Continued.

SPECIES

IDENTIFICATION

CCLE SCIENTIFIC NAME COMMON HAME

HERBS CONTIRUED

#anI
MADIZ
HAMI
HEARS
HMEPR
HMERTE
HESE
MIPE
HITEL
MOSI
NEBR
GSHOR
LEz
GXDI
PEER
PEFERP
PEGE
PEORS
PERA
FRAL
PLPA
FOA
PoBI
POBR
POBU
POCG
PODE
POFL2
POPR
POSE
POTEN
PTAQ
RUCR
BASI
BSCCE2
SECE
SECY2
SBST2

SIAL
SILO
EMST

STCO2
STIFLE

Madia dissitiflora
Maianthemum dilatatum
Kadia minima

Mentha arvensis
Mertensia paniculata
Mertensia spp.
Medicago sativa
Mitella pentandra
#itella app.

Hontia sibirica
Nemophila breviflora
Osmorhiza spp.
Csmorhiza occidentalis
Oxyria digyna
Pedicularis bracteosa

Petasites frigidus palmatus

Pedicularis groenlandica
Pedicularis ornithorhyncha
Pedicularis racemosa
Phlaur alpinum

Plantago patagonica

Poca dPp.

Polygonum bistortoides
Potentilla brevifolia
Poa bulbeosa

Poa compressa

Potentilla diversifolia
Potentilla flabellifolia
Poa pratensals

Pca secunda

Potentilla spp.
Pteridium aguilinum
Eumex crispus
Sangquisorba sitchensis
Scirpus caspitosus
Secale cereale

Senecic cymbalarioides
Seneclo mtreptanthifolius
Senecio triangularis
Sisyzsbriaom altissimum

Sisymbriaem loeselil

Smilacina stellata
Sclidage canadensis
stipa comata

Stipa spp.
106

Slander Tarweed
Beadruby

Small-Head Tarweed
Field Mint

Tall Bluebells
Lungwort

Alfalfa

Alpine Mitrewort
Hitrewort

Western Springbeauvty
Graat Bagin Nemophila
Sweetroot

Westarn Sweetroot
Mountain Sorrel
Bracted Lousewort
Sweet Coltsfoot
Elephant ‘s Head
Bird‘s Beak Lousewort
Leafy Lousewort
Alpine Timothy

Indian Wheat
Bluegrasgs

Mkmerican Bistort
Short-Leaved Cinquefoil
Bulboug Bluegrass
Canada Bluegrase
Diverse Leaf Cinguefoil
Fanleaf Cinguefoil
EKentucky Bluegrass
Sandberg’s Bluegrass
Cinguefoil

Bracken Fern

Curly Dock

Sitka Burnet

Tufted Clubrush
Sultivated Rye
Alpine Meadow Butterweed
Rocky Mountain Butterweed
Arrowlaeaf Groundsel
Jim HLll Hustard
Loesl Tumblemustard
Starry Solomon—-Plume
Haadow Goldenrod
Needle~and-Thread
Neodlegrass
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b Appendix H. <Continued.

- lPSCIES
%: IDERTIFICATIOK

SCIENTIFIC HAME

COHMON HAME

- VICIA

# vieL

. VIOLA

§. HERBS CONTINUED

Stipa cocclidentalis
Streptopus roseus

Thalictrum occidentale

Tiarella trifoliata
Tiarella unifoliata
Telmiea wenziesil
Trientalis latifolia
Tfrollius laxus
Urtice divica
Valeriana sitchensis
Veronica cusickii
VYerbascum thapaas
Veratrum viride
Yicia spp.

¥iola glabella
viola spp.
¥erophyllum tenax

Western Heedlegrass
Rosy Twisted Stalk
Westorn Maadowrue
Trafoil Foamflowar
Coolwort Foamflower
Pig-a-Back Plant
Hestern Stariliower

American Globeflower

Stinging Hettls
Mountain Heliotrope
Cusick’s Spaesdwell
Mullein

American ¥False Hellebore
Vetch

Strean Violet -

Viclet

Indian Basket Grass
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Appendix I. List and description of vegetation and cover types papped In the
North Cascades Grizzly BSBear Ecosystem.

LEVEL 1 VEGETATION AND COVER TYPES
l. ¥ATER
2. COHIPER 70%+

i0.

1i.

12.

Conifer forest of trees over 10 feet tall with greater than 70% cancpy
closure. In the upper ecological zone this class is restricted to stands
greater than 50 years old.

CONIFER 50 - 70% "

Conifer forest of trees over 10 feet tall with 50 to T0% cancpy closure.

In the upper ecological zones all forests with this canopy closure are
incliuded. In the PSME and PIPO zones only those forests with S0 to 70%
conifer canopy cover and total tree and shrub and herdb cover less than 130%
are incluged.

CONIFER 30 - 50% _
Conifer fourest of trees over 1li feet tall with 30 to 50% cancpy closure.
Kerbaceous or shrubby vegetation may be greater than tree cover.

¥YOURG CLOSED CAKOPY UPPER ELEVATION FOREST
Forest with over TO0% conifer cover in the upper ecological zone.

CONIFER FOREST 50 -~ 70% IN PSME AND PIPO ZONES
Conifer forests with 50 to 70% cancpy closure and lush shrub andfor
herbacecus cccurring in PIPO or PSHE zones. Total tree plus shrub plus

herbaceous vegetation must be greater than 130%.
>

SHRUB-STEPPE

Shrub steppe wegetation with shrubby and herbacecois vegstation greater than
30%. '

HERBACEQUS VEGETATION

Broad ctegory that inciudes lush to dry areas dominated by herbaceous
vegetation at all elevations. It may include cut over laands, burns and
native meadows. Heather meadows and sparsely vegetated areas with mixtures
of trees, shrubs and herbs are included.

DECIDUOUS FOREST — RIPARIAN

Forest within 467 fest aof a streem, river or wetland compos#d primarily of
deciduous speciss.

DECIDUGUS FOREST - NON-RIPARIAN :
Composed of primarily deciduous species not in a riparian zone. Usually
POTR dominated forests.

SHURBS
Lush ehrubby wegetation dominates.

SHRUBS ~ RIPARIAN
Sama as 11 except in riparian zone.
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Appendix I. Continued.

13. RIPARIAN CONIFER OVER 70% CANOPY COVER.
Samé ax 2 and 5 except in riparian zone.

14. RIPARIAN CONIFER 50 — 70% CANOPY CLOSURE
Same as 2 and & except in riparain zone.

15. RYPERIAN CONIFER 30 - 50% CANGPY CLOSURE
Same a5 4 except in riparian zone.-

l16. BARE

Areas with less than 20% vegetation. Inclydes rock, talus, bareground, etc.
and wet ground and gravel

i7. SNOW AND ICE
Thie is self eaplanatory.

18. AGRICULTURAL IAHDS
Inciudes fallow fields, pastures, crupl.and and orchards

L YEGETAT COYER S

1. WATER
This is self explanatory.

2. PIPOD
Conifers over 10 feet tall cover greater than or equal tc 30% of the total
tres cover. Pondercsa pine and Douglas fir are egual to or greater than
ons half the total tree cover, and pondercsa pine cover more area than
Douglas fir. -

3. PIPO-PSME
’ Same as 2 except pondersocsa pine cover is less than or egual to the Douglas

fir cover, and the ponderosa pine composes more than or eqgqual to 5% of the
total tree cover.

§. PSME-MIXED COMIFER-BAST :
Same as 3 axcept that the amount of ponderosa pine cover is less than 5% of
the toctal tree cover, and it is located on the sast glide of the ecosystem.

5. PSHE-MIXED CONIFER~WEST
Same as 4 except that it is located on the west side of the scosystem.

€. ABLAZ-PIEN-PIDD-EAST
The total cover of pondercsa pine and Douglas ﬂ.r are less than or sgual to
half of tha total tres cover. Whitebark pine is not dominant and Engelmann
spruce cover is less than 10%. These areas do not occur within 467 feet of
a stream, river, or wetland. -

7. ABLAZ-PIEN~-PICO-NEST
Same as & axcept it is located on the wet s.i.d- of the scosystem.
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Appendix I. Continusd.

8.

10.

11i.

.12,

13.

14.

1s.

1s5.

17.

18.

19-

20.

SHRUB~-STEPPE-POTR

PIEN HRIPARTIAN

Pondercsa pine &nd Douglas fir cover is less than half or egqual to half of
the total tree cover. ¥hitebark pine is not dominant and Engelmann spruce
cover is greater tham or egual to 10% of the tetal cover. These areas are
located within 487 feet of a stream, river, or wetland.

YOUNG PSME 1IN MANAGED AREA ON MBS ONLY
This is self explanatory.

TSRE-EAST )

Hemlock composes greater than 10% of the total tree cover. Ponderosa pine
and Douglas fir make up iess than or egual to half of the total tree
cover. These areas are located on the east side of the ecosystem.

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

ABAM-EAST

Pacific silver fir cover is greater than or egual to 10% of the total tree
cover. Ponderosa pine and Douglas fir cover is less than or egual to half
of the total tree cover. Whitebark pine or western larch are not
dominant. These areas are located on the east gside of the ecosystem.

ABAM-WEST
Same an 12 except located on the west side of the eccaystem.

TSHE-EAET

The amount of hemleck tree cover is greater than or equal to 10% of the
total tree cover. Ponderosa pine and Douglas fir compose less than or
equa} 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 ecosysten.

TSME-WEST .
Same ags 14 except that it ie located on the weat side of the ecosystem.

PIAL
¥hite bark pine i3 the dominant tree cover.

LALY
Vestern larch is the dominant tree cover.

SHRUB-STEPPE-HERBACEOUS .
Thess aress are composed of bitterbrush, sagebrush, balsam root,

bunchgrasses, phlox, etc. In this class the herbacecus plants are
dominant.

Same as 1% except that bitterbrush is dominant.

SHRUB~STEPPE~ARTE
Same as 19 sxcept that sagebrush is dominant.
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hpperndix I. Continued.

21.

27.

28.

29.

30.

31.

32‘

33-‘

34.

3&.

SOUTHEXAST SHRUBS STEFPPE )

Composed of bitterbrush, sagsbrush, balsam root, bunchgrasses, phlox, etc.
Ehrubs are doainant and these areas are located in the lower Wenatchee
Valley.

ALPINE MEADOW-EAST
Berbaceous wegetation is dominant. Composed of alpine mesadows usually
above 7000 fset. Located on hte east side of the ecosystem.

ALPINE HMEADOW-WEST
Same as 27 except located on the wesat si?e of the ecosystesm.

SUBALPIME LUSH MEADOW-EAST
Thase are located in the subalpine zone and are composed of lush aubalpine
meadow vegetation on the east side of the ecasystern.

SUBALPINE LUSH HEADOW-WEST -
Same as 25 except located on the west side of the ecosystem.

SUBALPINE HESIC TO DRY MEADOM-EAST
These arcas are located inthe subalpine zone. They are composed of mesic
to dry m-adows on the east side of the ecosystem. '

SUBALPINE KESIC TO DRY MEADOW-WEST
Same as 27 except located con the west side of the scosysten.

SUBALFPINE HERTHER WITH VADE
Subalpine shrubs and meadow with hunckleberry {(¥accinium deliciosum}.

>
SUBRLFPINE MOSAIC-EAST

A mixture of shrubs, trees, herbs, and bare ground with no clear dosinant.
Located in the subalpine zone on the east side of the ecosystens.

SUBALPINE HOSAIC-WEST
Same as 30 except located on the west side of the ecosystes.

HMONTANE MOSAIC-EAST
k mixture ofghrubs, trees, herbs, and bare ground with no clear dominant.
Composed of montane vegetation in the montane zone on the east side of the

- acosystem.

MONTANE HOSAIC-WEST
Sama as 32 except located on the west aide of the scosystem.

MONRTANE HERBACEOUS-EAST : )
Dominated by herbaceous vegetation. Located in the montane gone on the
aast side of the ecosystewm. :

KONTANE RERACEOUS-WEST )
Same as 34 except located on the west slde of the scosysten.
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36.

ar.

38.

39,

4&.

41.

44.

45,

46.

47.

48,

521

53.

54,

Apperndix I. Continued,

NONTANE SHRUB~EAST )
A wvariety of montane and subalpine shrubfields that differ from vegetation
types 29,38,39,41.42 and 54. Located on the sast side of the ecosysten.

MONTANE SHRUB-WEST
Same a8 36 except located on the west side of the ecosysten.

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

¥
LUSH SHRUB-WEST

Same as 38 except located on the west olde of the ecceystem.

LUSE LOW ELEVATION HERBACEOUS-EAST
Composed of lush low elevation herbaceous plants that are below the
subalpine zone on the east side of the ecosystem.

LUSH LOW ELEVATION HERBACEQUS-WEST
Same as 40 except it ls located on the west side of the ecosytem.

LUSE 1OW ELEVATICH SHRUB-EAST
Composed of lush low elevation shrubs below the montane zone on the east
side of the ecosystem only.

RIPAXRIEZN DECIDUCUS FOREST-EAST

The deciduous forest cover is greater than or egual to 50% cover, or is

greater than other forest types. These areas are located within 467 feet

of a stream, river, or wetland, and are on the east side of the ecosystem.
>

RIPARIAN DECIDUOUS FOREST-WEST

Same as 44 except located on the west side of the ecosystem.

NONRIPARIAN BECIDUOUS FOREST-EAST
Same as 44 except these areas are greater than 4567 feet from a stream,
river or wetland. Located on the sast side of the ecosystem.

NONRIPARIEN DECIDUDUS FOREST-WEST
Same ag 46 except it is located on the west slde of the ecosysten.

BARE GROUND, SNOW,. UNMCIASSIFIED
This is self explanatory.

AGRICULTURE-FALLOW
Thess are composed of dry pasture, fallow fields, and dryland crops.

AGEICULTURE~ORCHARD ,CROPS ) ,
Thesa are compossd of orchards, lush pastures, and lush crop fielda,

SUGBALFINE TO ALPINE mctm
Subalpine shrubs and meadows with hunckleberry {_gg;_h;j,gg caespitosum,
¥accinlus scoparium) present.
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g Appendix I. Continued.

} 5. DECIDUOUS LUSH SHRUB IN KANAGED AREA
These areas ars composed of deciduous shrubs that have developed in areas

fellowing timber harvest.
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Appendix J. List of guadrangle maps that were used in the accuracy assessment
in each portion of the Worth Cascades Grizrly Bear Bcosystem.

Sortheast Quarter HWest Half:

- Billy Goat Mountain Mount Spickard
Horseshoe Basin Damnation Peak
Enterprize Forbidden Peak
Tiffany Hountain Fortson
Thompson Ridge HMallardy Ridge
Buck Mountain ' Sioan Peak

Skykomish
Southeast Quarter: - Big Snow Hountain
Mount Pavid
Hanson
FPlaln

Chiwvaukum Mountains
Kachess Lake

Swauk Prairie
Liberty

114

00814



' Appendix K. List of road types and status of roads, as ueed in the G.I.S.
datahags.

RORD TYPE ROAD STATUS
1-Primary highway O-open
2-Other paved _ l-gate
3-Improved-gravel 2-blocked

~ 4-Improved-dirt
S-Unimproved
6-Traii-motorized

T-Trail-nommoterized
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Appendix L. Mean and constancy for trees, shrubs, and herbs in each Level 2’
vegetation type (NEAN = Average percent cover in plots, CONS = Constancy =
percent of plots in which species occured).
VEGETATICH TY¥PE TREES MEAN CONS SHRUBS MEAM COHNS HERBS MEAN CONS
BIPOC RBLR2 0.2 4 AMAL * 0.7 25 AGSE * 3.5 26
23 PLOTS FIPO 40.7 100 CEVE 1.5 S ARCO 0.8 26
PSME 8.1 87 HODI G.3 17 ERGR * 0.0 4
BEOC 0.2 4 PAMY 0.9 9 PTAQ * 0.4 13
FOTR 0.1 3 SYAL * 5.2 43 RCMI 0.5 35
POTR2 0.5 b BEAD G.7 3G CARO =* 6.6 43
PICC 0.2 4 RUPR "+ 0.3 9 ERIGE 0.4 9
ABGR 1.7 13 SARA 0.1 4 ERPE 0.1 4
SASC i.0 13 PEFR3 0.2 4 GRASS * 3.1 17
LAOC 0.3 4 ALSI 0.2 ) LOMAT ~ 0.0 4
RELIN G.2 4 ARNE =« {.3 4 LULR 0.0 4
SPBE 1.3 17 BASA 1.2 26
RICE 0.6 22 CoCco + 0.1 4
COsT 0.7 4 LUNR2 0.1 4
Rosa ~ (.3 S LUPIN 2.6 30
PUTR 3.1 33 ERIOG 0.1 4
CESh 2,1 13 YRSI 0.4 4
ARTR2Z 1.5 4 CAREX * 0.7 9
CHHA 0.1 4 BHMA 9.1 4
HABL 2.0 4 FESTU 0.2 4
BRTE * 0.1 -
LUSE 1.5 9
VICIA 0.0 4
POBU 0.7 4
> FOA * 0.7 9
CERI 0.9 i
HERTE * 0.1 4
TOME 0.2 4
- ' POSE + 0.1 9
ERTH 1.5 g
CHTE 0.0 4
FEBR 0.7 4
ESEX * 0.7 |
ETCOZ * 0.9 g
PIPO-PSME ABLAZ 0.4 10 ACGL 1.0 21 AGSP 1.3 17
29 PLOTS PIPG 13.2 1400 AMAL * D.7 24 LOBR * 0.1 3
PSME 36.5 100 CEVE 4.5 34 ADBI 0.1 7
POTR 0.2 13 HODI 0.7 24 ARCO C.4 17
POTR2 0.4 17 PRMY 4.7 s PTAQ « 0.4 ¥
PIEN g.2 -3 PHLEZ 0.0 3 ACMI 4.6 24
PICO 2.6 21 PREM * 0.4 17 ARMAI 0.1 10
ABGR .6 24 SYAL *~ 2.9 31 ASTER 0.1 .10
PIHC * Q.3 ? BEAD 1.2 38 CARRU =* 9.9 52
THPL c.2 10 LOIN +* §.0 3 FEVYI = 0,1 3
ACHE 0.2 7 ROPA * 0.0 3 GEASS * 0.4 14
SASC 1.7 52 PEFR3 9.2 7 LULA 0.2 3
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0.3 0.8

SASC .1 10 ALSI 5.8 &0 LICAZ 0.6 10
RIBES 0.3 20 LULA o.4 20
LouT? * 0.3 10 cace ¢ 0.1 10

sosc2 *+ 0.1 10 PERA 0.1 10 i
CHUM * 0.2 20 EPAN * 0.2 20
SALIX * 7.3 30 AQFO 6.1 10
yasc +* 1.2 20 ANLA 0.2 10
RHAL 0.1 40 VAST 1.5 30
VAME * 10.8 &0 CAREX * 1.3 10
vaMY =* 0.5 10 TRLA4 0.5 10
LIBO2 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 &0 ARLA 0.8 30
GAHU 0.2 10 SETR * 0.5 20
ROGY * 0.1 10 GECA 0.3 10
RUPE * 1.5 20 EELA * ©.1 10
VAAL * 0.1 1b ca¥IZ * 0.3 10
OPHO * 0.1 10 POFL2 0.2 10
COST * 0.3 30 MIPE * 0.2 10
ROSR * 0.1 10 EQAR * 3.1 40
MEFE 3.7 26 CALERM * 0.2 10
RULR * ©.2 10 TIGE + 2.0 30
. SPDO 0.5 20 ATFI * 1.0 20
LONIC 0.2 10 cock * 1.0 1@
RIHO 0.2 10 -~ CLUNR * 1.5 10
PYCH 0.1 1o cYDR *+ 1.1 30
LYCOP 0.3 10
g > sTRO * 0.7 30
ASFO 0.3 20
CASP * 0.5 10
BRCA * 0.3 10
- LIGR * 0.1 10
2 LUPO 0.3 10
H CAIL * 0.2 10
ARNO 0.2 10
CAGE * 3.1 40
ACTR 0.2 10
XETE * 2.0 30
3 SCCE2 1.0 20
- BRVU * 1.0 10
B LAKE 1.5 10
E NEBR 1.1 30
- LoAM * 0.3 10
GRAP 0.7 30
CARO2 * 0.3 20
-1k TSEE-EAST ABLAZ 11.0 67 ACGL 1.0 67 ADBI 1.0 1
: 3 PLOTS PIPO 1.3 6% CEVE 1.7 33 PIMQ * 6.7 . 33
PSME 5.0 100 PAMY 1.7 &7 BMST * 0.3 13
POTRZ 3.0 313 PREM * 3.3 33 ASTER 0.3 33
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—~EAST POTR 0.1 7 SARA * 0.1 7 " ERGR 0~ 0.1 7
15 PLOTS PIAL +* 3.1 47 ARNE =* 1.1 13 ACMI o.1 7
PIEN 0.s 27 Juced 2.0 40 CASTI * 0.1 7
LALY 1.5 40 PHDI 0.2 13 ERIGE 0.1 7
PICO 2.0 13 sosc2 0.1 7 ERPE 0.1 7
TEME 1.3 33 VASC * 1.9 13 FEVI .» 1.8 47
cHNG 0.3 7 VAME * 0.6 20 GEASS * 0.4 13
PEDA 0.6 40 LOMAT * 0.1 7
RULE +* 0.3 7 POTEK 0.1 7
PHEM 2.0 40 ARCAZ 0.3 20
LEGL 0.1 7 LUHI + 0.2 13
VACA * 0.1 ? LUPIN 0.7 13
" CAME 1.1 27  APMN 0.1 7
GAHUD 0.1 7 JUPR * 0.3 20
FAMI 0.1 13 AQEC 0.4 7
SANI * 0.3 7 ERTIOG 0.1 7 1.
PHGL 1.2 27 ANLA 0.1 13 D
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SUBALPINE MOSAI VADE *

2.6 R+ 5% |
—EAST ARUV * 0.1 7 CAREX = 0.2 20
SPDE .1 7 AROCE 0.3 7
LuLE2 1.0 7
DROC 0.3 r A
CANI2 *+ 0.7 &0
LOPE 1.3 27
POPL2 0.1 ¥
CASP * 0.1 7
Licos » 0.3 7
PERN 1.0 7
. SECY2 G.3 7
1LUPD 6.7 40
AGGLD 1.3 27
CAIL * 0.1 7
MAMY 0.1 7 {
SUBALP Sh ABLEZ 0.6 29 PAMY 0.1 7 ACHY 0.1 7
~WEST TSHE 5.4 79 ALSI 0.3 14 ERPE 0.1 14
14 PLOTS © . CHNO .4 21 Juco4 0.4 7 EPAN * 0.1 7
R2AM 0.7 29 PEDI 0.4 7 JUPA * 0.2 7
YRME * 0.1 7 CAREX * (0.1 7
PHEM 10.2 93 CABT 0.4 7
CAME 5.7 71 CANIZ *+ 3.9 50
¥ADE * 3.4 T LUPE .1 71
POFR 0.1 7 DEAT =* 0.1 7 ;
SPDE 0.1 7 PEORS 6.1 14
' ' ASFO 0.1 7
> Casr * 0.7 21
LUPD 3.9 50
AGGLD 5.1 71
CASI3 * 0.1 7
- FEID ~ 0.1 14
CARO2 * 0.1 7
MAMY 0.7 21
MONTANRE MOSAIC PSHE 7.0 &7 AMAL * 1.3 23 AGgsSP * 1.3 33
—EAST POTR 5.0 33 PAMY 3.3 33 oD12 *+ 0.7 33
3 PLOTS PHLEZ2 0.7 32
PREM = 0.3 33
GAMU 0.3 33
PERF3 1.3 33
. PRVI +* 0.3 33
i ARTR 2.7 33
ARTRZ 0.3 33
_ ARDR 0.3 33
i
MORTANE HOSAIC PSME 13.0 S0 PAMY 2.5 S0
=MEST : TSHE 0.5 50 PHLEZ 0.5 10
. 2 PLOTS PINO * 0.5 50 SARA * 1.0 SO
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PIFG
PSHE

SASC

ABLAZ

TSHE

1.8

1.1
7.2

0.4
6.5
4.4
0.8

42

33

17

20
&0
&0

RUSP

ACGL

HODI
PREX
SYAL

SYOR!'

RUPA
SARA
ALSI
ARKE

SALIX

ROSA
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PUTR

HEAST2

5081
PHEM
VADE
SPDE
SPDO
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o

; 0.6 12 GYDE * 0.1 12
i SHRIUB-WEST AIRO  1S5.6 50 RULE * 0.3 12 LYCOP 0.3 12
: LIBOZ 0.3 25 TITR * 1.0 12
ACCI - 7.5 38 BLSP * 1.5 12
i OPHO ~ 1.8 i2 LYAM 0.4 38
PONU * 5.6 50 CIAL 0.4 25
CosT * 0.3} 12 GADT 1.5 - 38
BENE 3.8 12 SCCE2 3.3 as
RUSP =17.5 52 NEBR 0.1 12
SPDO 0.1 12 LOA * 0.3 12
SASIZ * 8.8 12 GABO 1.0 12
COCA _ * 0.3 1z PEFRP * 1.5 12
VAPA 0.4 12 POCG * 0.4 38
RHPUD 0.1 12 ALMA 0.4 25

GASH 0.1 12

CONU + 0.5 12

OECE 0.3 12
RIPRRIAN DECID. ABLRZ 1.0 S0 AMAL * 6.7 5D PIRQ 0+ 3.0 133
FOREST-EAST - PIPO 4.5 17 SYAL = B.7 33 EMST =+ 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 ACHI 0.2 17
POTRZ 2.5 17 s0s5C2 + 2,5 33 ASTER 0.3 17
PICO 1.2 17 ACCI 1.0 17 CARRZ =* 0.5 17
CHEO 0.2 17 COST *= 2.2 33 CRASS * 0.2 17
THPL 0.2 17 SPIRA ©.7 17 FRVI * 1.0 17
SASC 24.2 83 SFDO 5.0 33 HELA * 0.5 33
REPT 0.2 17 ELGL * 0.2 17
- CLLI 0.3 17 OSMOR * 2.0 17
SOCA e.5 17
LYSI 1.0 17
LIGR * ©¢.5 33
- LAMU 0.2 17
CAPA 2.0 17
EQHY 0.5 17
RIPARIAN DECID PSHE $.7 33 AMAL * 0.1 7 ‘PTAQ * 0.2 7
FOREST-WEST - POTR2 11.6 40 HODI 0.3 7 GRASS * 0.1 7
15 PLOTS PICQ 0.1 7 SYAL * 0.5 13 URDI §.3 27
PIN0 * 0.1 13 ° PYAS 0.1 7 BLoL = 0.2 7
THPL s.5 100 RUPA = 0.7 7 TIUN .+ 0.3 7
. TSHE 10.% a7 SARR. * 0.6 27 ATPI * 1.B 27
. ACMA  13.7 100 CHUM = 0.1 7 M0S1 1.5 13
: EEPA o.7 7 ACCI . 9.7 33 TITR * 0.3 13
BEPIZ (0.1 ? OPEO ~ 2,1 33 MADI2 0.1 13
ALRY 43.1 87 PONU »14.3 73 CIAL 0.3 7
: ABIES 0.1 7 COST = 0.1 7 GADI 4.3 27
REPD 0.1 7 RUSP » 9.3 80 LAND 0.2 7
LocI = 0.1 7 XETE * 0.3 7
RUUR = 2.1 20 8CCE2 1.8 27
OBCE 0.1 7 cxsc3 + 1.5 13
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o

7]
i
o
wm
[ X ]
7]
»

] 0.3 ‘0.3 25
& PLOTS FIPO 2.5 25 HODI 0.5 50 GRASS & (.3 25
PSHE 2.8 25 PAMY 0.3 25 ANLA . 0.3 25
PIAL = 0.3 25 PREM * 0.3 25 XROB 0.3 25
FI1EN 0.3 25 PEFR3 0.3 25 CARIZ * 0.5 25
IALY 0.5 L34 4 JUCO4 0.3 25 LUPE G.3 25
PHEM 0.5 25 LIGUsS + 0.3 25
CRHME _0.5 25 LUPO 0.5 25
PHGL d.3 25 AGGLD 0.3 25
PUTR 0.3 25
AGRICUL.-FALLOW JuUNCO * 0.5 50
—ERST casp * 1.0 S0
2 PLOTS HEMY 1.0 50
AGRICUL. ~FALLOW POTR2 1.5 1io0¢ SASI2 * 2.0 100
=HES RLRU 1.5 160
2 PLOTS
U, RE-ALPI ABLA2 4.5 g3 PAMY 3.3 a7 - 10BRE * D.8 33
VYASC-VACHE HEAD. PSME 1.5 33 Lol = 0.3 17 ARCD 0.7 50
& PLOTS PIAL *= 3.8 100 BRRNE * 2.2 33 THoOC .5 17
PIEE G.5 50 JUCO4. 0.5 50 ACHI 0.5 33
LELY 1.0 17 FHDI 0.5 17 AMAR2 * 0.5 17
PICO 2.0 £0 SALIX *= 0.2 17 ASTER 0.3 17
VASC =40.5 100 CARU +* 0.5 23
RHAL 0.3 17 CASTI = 0.7 a3
= VAME *~ 0.8 33 ERIGE 0.2 17
PEDA 0.5 17 ERPE 2.3 33
LEGL 1.5 33 FEV¥I » 2.5 S0
SARMOZ * 6.7 17 GRASS * (.5 - 233
- VACHR «* 1.3 1?2 LICAZ *» 0.3 17
LULD 2.5 L1
caco * 0.3 17
ABRCAZ 2.5 &7
PERA 0.3 17
o8I ~ 0.7 33
CxFO * O.5 33
EPAN * 0.B &7
LUPIN 0.3 17
JUPA * 0.5 17
YECO 0.2 17
ANLA 0.2 17
PODY 0.3 17
VASI 1.2 33
AROC 0.2 17
CAREX * 1.5 33
HADIZ Q.7 17
PEBR .7 33
TRLA4 0.5 17
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Appendix M.

*Camping in Bear Country® poster.

i

Tips For Camping in Bear Couniry

FOOD AND ODORS ATTRACT BEARS!

Food Starage

Heeg 5 caan camp. Stora Tood, garbage, coclang gear, and cosmetics
propardy a ak ficnes. Lock thess ieme in your car trunk I avallatie,
Ciharwise, place in 2 bag, backpack, or pannier and hang kom a tres
bexnch. Tha storage containet should hang st Jeas! 30 ised sbove the
ground and & least 4 el oul trom Tha Wee wunk. Do mol Uss stolf sacks.
feoums sdapiog bage or Wnla jor sloring thess Kers. Never store any of
e Bocna in your tent.

Paposit garbage io besr prool cortainers whare avalabls, Otheowisy,
pack kowl. Never bury or bumn gardbage.

Cesign your camp 10 Jeap sheaping ansa, tent, sissping bags, and
parsonai gear 3t ieast 100 yards uphill irom “he cocking arss. Store &l
food, pwbage, cocking gaa, and cosmetice properly a1 the cocking ares.
Farsns coolc in your tent. Keep sineping bags and personal pear irss of
feod adors, Do rect slesp in the clothing you wons while cocking.

Whees huntiog i permitted, stors game maad the sams as joad.
Pisposa of ikh satraly by punchuding the xie bladder and dropping in
daepwaler o alow natural decomposiion.

Store horse paliels the same az food.

Cheoss anciher camping 3rea il you ses bears, dead animals, or bear
sign, such as Iracks, Seoppings, or Jiggings. Ba alert!

Dogs may disturb a bear and kad § back fo you. H dogs fe permised in
e aena, Son't allow your dog 1o run Tres.

¥ you have an sncoundss with a bear, or i you see a grizzly bear, repont
e infanmation o agency biclogisls at 206-B58-5700, or the newest
Tanger station.
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Appendix N. List of acronyms used in the North Cascades Grizzly Esar Ecosysten

evaluation final report.

ACRONYM REPRESENTS

BCP British Columbia Parks

BCWB British Columhia Wildlife Branch

Fs B}.5. Forest Service

FHS U.S. Fish and Wildlife Service

GIS Geographic Informaticn System

IGBC Interagency Grizzly Bear Committee

MBSNF Mount Baker-Snogualmie Naticnal Forest

M5S Multispectral Scaaner

NCGBE Morth Cascvades Grizrly Bear Bcosyetem

RCNP Horth Cascades Mational Park Servire Complex
HCWG Horth Cascades Working Group

HPS Mational Park Service

ONF Okanogan Wational Forest

RVD Regreation Visitor Day

o™ Universal Transverse Mercator

WDNR Washington Department of Natural Resources
wWow Washington Department of Wildlife

WNF

Wenatches National Forest

*CPO S89-E72-G3
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