
lhis~taddresses'theimpactstothewildlifepoplla- 
tionsaaadwildlifehabitats~etothe~Damprojectorrthe 
Kootenai River and previous mitigation of these losses. Two 
previous reports (Blair 1955a, US. Dep. Inter. 1965) iissessed the 
potential impacts of the Libby Ilam project. Blair (1955a1 w 
trated on big game - primarily deer, elk and bighorn sheep - and 
reportedtherewouldbeonlyminimalimpactstotheotherwildlife 
species, with the exceptim of beaver and muskrat which would lose 
the available habitat within the impa&mentarea. US. Dep. 
Inter. (1965) was less conservative in predicting the probable 
impactsof theprojectand includedmore species then the previous 
assessment (Blair 1955a); however, some of the impacts predicted by 
theassessmentcouldnotbe substantiatedbyavailabledata. Pre- 
vious mitigation projects were based on the impacts addressed by 
the Fish and Wildlife Service (U.S. D?p. Inter. 1965). The current 
assessment, funded by Bonneville Power Administration, documents 
thebestaMilableinformaticnconcemingtheimpactstothew~~ 
life populations inhabiting the project area prior to construction 
of the dam and creation of the reservoir. Many of the impacts 
reported in this assessment differ from those contained in the 
earlier document compiled by the Fish and Wildlife Service; how- 
ever, thisdocumentis a thorough compilationof theavailabledata 
(habitat and wildlife) and, mgh conservative, attempts to real- 
isticallyassess the impacts relatedtothe Libby Damproject. 
Whereappropriatetheimpacts resultingfromhighwayconstructicn 
and railroad relocM.icn were included in the assessment. This was 
consistent with the previous assessments. 

In order to develop and focus mitigatiool efforts, it was first 
necessary to estimate wildlife and wildlife habitat losses attri- 
butable to the construction and operatim of the project. The 
purpose of this report was to documentthebestavailable informa- 
tia concerning the degree of negative and positive impacts to 
target wildlife species. Renefits to non-target wildlife species 
-will be identified during the development of alternative mitigation 
measures. 

Reported lossestimates representlossesconsideredtohave 
occurred during one point in time, which 'ads to result in more 
conservative estimates, exq$ where otherwise noted. When possi- 
ble, quantitative loss estimates were &veloped based on historial 
information from the area or cm data from similar areas. QualiLa 
tive loss estimates of low, moderate, or high with supporting 
raticrale were developed for each target species. These qualita- 
tive estimates will provide the basis for detemining relative 
&gree of mitigation efforts as agreed to by 'Lhe participating 
entities. Quantitative loss estimates will provide additional 
support for the level of mitigation necessary and will aid in 
evaluating the success of future mitigation projects. 
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It should be noted specific data were not available for impact 
analysis for somespecies. Inthe8ecases, itwas necessarytouse 
bestprofessiorrdl judgementbasedontkcumlativeopinimof 
several knowledgeable biologists. 
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LibbyDamandIake~usaarelocatedinnorthwestern 
Montana, 219 miles upstream from the axfluence of the Kootenai and 
Columbiariversandabout17 miles~eamfromLibby,Hontana 
This multiplqurpose hydrdectric project is situated at the top 
ofthecolumbi;~RiverBasinpowergeneratingsystemandisincl~ 
intheInternatioM-lWater~~DevelapmentPlanforthe 
ColumbiaRi~rBasininthe~itedStatesandCanada. Waterre 
leasedthroughLi&ymmpassesthroughanadditicnall6hydro- 
electric projects on its way to the Pacific Ocemr. lhe US. Army 
Corpsofkgineers ccnstructedthedamandis responsible for the 
maintenance and operatim of the facility. 

TheLibbyDamprojectwasauthorisedfor at-sitepower gener- 
ation, flood ccntrol, and related water uses by the Flood Cc&r01 
Act of 1950,Public Law 516 (U.S.Dep.Army1971a). Since the 
reservoirispartiallylocatedinCaMda,aninternati~treaty 
between~UlitedStatesandCaMdawssaprer~rsitetothe 
ccnstructi~ of the project. Initial tdlks &ring the early 1950's 
resultedinnotreatyandcancellati(nofthe~ Laternegoti- 
aticns resulted ina treatysi~bybothcountries inl.964. 

Constructi~oftheprojectbegan in1966 andwascompleted in 
1973. Peservoir i mpombentwas initiatedin1972, fullpoolwas 
reached in 1974, and powerhouse operations began in 1975. A sur- 
face area of 46,500 acres (28,850 in the thited states and 17,650 
inCaMda)isobtainedatfullpoolwithareservoirlengthof% 
miles(48inthetkritedStatesand42inCaMda),with229mileeof 
shoreline (117 in the United States and 107 in Canada) (US. Dep. 
Army 1971a). 

In addition to the 28,850 acres inundatedbythe reservoir, 
2,090 acres of habitat were lost &e to the relocatiar of the 
Burlington Northern (formerly Great Nortkrn) railroad grade, and 
over 2,190 acres ofhabitatwerelosttothecorrstructionof Hip 
way37 along theeastsideof the reservoir andthePorestDevelcp- 
ment Roadalong the west side of the reservoir. 

IakeKoocanusa inundated525 milesofhabitatassociatedwith 
two rivers and 48.8 miles of habitat associated with tributary 
strm Zheee were riparian and aquatic habitats, including di- 
versehabitatfeatures suchas i&an& gravelbars, sloughs, 
riparianshrubland,andmixed~AYrmlrmifer.riparirmaraas. 
~Ofr~ianhabitathadalargeachFerse~tonthediver~ 
wildlifecomnumities supportedbythishabitattype(Carothers 
1977, Thomas etal.1980). 

Upladhabitats inundatedbyIakeKoocanusawereprimarily 
timbered withponderosapine (Pinrlsw, Douglas-fir 
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vmenziesii), westernlarchQ&sand 
spruce (picea 81993 with scattered areas of upland shrubs. Wative 
grasslands and subirrigated grasslands/hay meadows occupied many 
areas along the lower terraces adjacent to the river. psxmdant big 
game, uplaM game birds, and nongame wildlife pqxxlatiars inhabited 
these areas. 

Lands adjacent to the reservoir are primarily urxk the juris- 
diction of the US. Forest Service, Kootenai Waticnal Forest. The 
US. Army Corps of Engineers administers a limited acreage adjacent 
to the dam site,’ with scattered parcels of state and private lan& 
located along the reservoir. 

The Flood Control Act of 1950 (M3lic law 81-516) ccntained no 
consideration for the wildlife resource of the area. The Fish and 
Wildlife Coordination Act of 1958 (Public Iaw 85-62) provided for 
the consideration of the wildlife resource. Based on the Coordina- 
tion Act, an assessment of the impacts to the wildlife resources 
(U.S. Dep. Inter. 1965) was prepared, and was the basis for the 
development of measures to mitigate the imp&3 to the diverse 
wildlife communities which inhabited the Kootenai River valley 
prior to the constructian of the Libby Dam project. These mea- 
sures, although well intended, were not of sufficient magnitude to 
fully compensate for the wildlife losses, and were not planned so 
as to provide mitigation for the life of the project (100 years). 

The area addressed within this report included the habitats 
(within the tplited States) lost due to inundation and where appro- 
priate, due to highway ccnstructim and relocation of the railroad 
grade (Figure 1). In instances where a species was wide ranging 
and qent part of the year inhabiting ranges away from the area of 
concern (i.e. deer), a larger area was considered when determining 
the qualitative im?acts of the project. A zone of ri?rian habitat 
was located adjacent to the Kootenai River and its t&&arks. 
Areas of subirrigated grasslands and hay aeadows were found along 
the alluvial valley floor. Upland habitats were primarily ccnif- 
erous forests, with scattered areas of *land shrubs. 

Abundant wildlife mlations have historically inhabited the 
area imcted by the project, with white-tailed deer (Odoco~ 2 . . v, mule deer (a m, and bighorn sheel, (Ovis 
m . receiving priority pamgement. The northern bald eagle . m &ucoce&lUK oscanu&, curratly listed as an 
en$ngered species, n?ted within the area and utilized the abun- 

k food sqly of fish and big game carrion during the winter. 
'ihe grizzly bear (JJrsus xctw -us), currently listed as a 
threatened species in Hontana, historically utilized the area with 
?riiirarily em-is on the riparian bottoms. In addition to these 
specieis, numerous game and non-game species i&&it& the diverss 
vegetational commuiCties located along the KoAenai River valley. 
Iqact analyses include considerations of habitats inundated by the 
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reservoir, as well as habitats away from the reservoir, where 
appropriate. Such carsiderations were often integral to the de 
velopment of qualitative impact assessments based on the importance 
of inundated habitats within a regional perspective. 
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Ih extensive review was ca-&&edoftbefilesmaintainedby 
theMontanaDepartmentof Fish, WildlifeandParks and the US. 
Forest Service, KooteMi Wational Forest, inorder toobtainall 
ther~rdsconaininqinformationpertinenttotheLibbyDam 
project area ard the w.$.ldlife pqulations that utilized the area. 
&ports by other agencies - US. Corps of wincers, US. Fish and 
WildlifeServiceand~UoHtana~~tof~~~~rces 
andCcnservatian-werealsoreviewed. Alltheinformationwas 
summarizedand ormized inaprojectcardfilefor informatiar 
retrieval&ring future stages of thisproject. 

Per~~ral~~tswerenr;ribwithpBOplr,'frOmtheareawtrohad 
knowledgeofthewildlifepapllations inhabitingtheareaprior to 
projectcanstruction,orwhocaildaidin~devlelopaentaf~ 
impactanalyses. 'Ibese antactsprovi&dvalu&lebelpin&ueloP 
ingtbeimpactanalyses~limitedda~wereavailablefor 
certainwildlife species. 

~habitattypeswithin~poolareawere~~and 
mapped intogenerichabitatmapping unit8 basedon wildlife use, 
vegetative composition, and structure. Coniferhabitatunitswere 
generali~grarpirrgsofhabitattypeedescribedbyPfister etal. 
(1977), and were ttie same as those usedby&US. Forest Service, 
KootenaiNationalForest,iluring thedevelopnentofthecurrent 
(1983) draft forest plan (Appendix A). A complete description of 
thesehabitatmits is included later in this section. 

US. Geological Survey topographic maps (1:24,000) were used 
as abase map for thehabitatming. Aseriesof1963 black and 
white aerial photos (1:15,840) were used to identify the extent of 
thevarious mapping units withinthepoolarea, with the units 
delineated onthebasemapor cnanacetateoverlay. Inaddition, 
aseriesof1965black and whiteobliquepbotos, with flight lines 
flown along both sides of the Kootenai River, were used to aid in 
the identification and delineatiarof the mapping units. Mjacent 
habitat types were determined from US. Forest Service, Kootenai 
National Forest, habitat maps based on Pfister et al. (1977). 
Habitats on areas of private land l-ted adjacent to the reservoir 
were usually not previously mapped, and an extrapolation of the 
habitat types m adjacent U.S. Forest Service lands was made for 
theseareas using theavailableaerialphotosasaguide, After 
the habitat units were mapped, the acreage of each unit was deter- 
minedandthe totalacreageofeachhabitat mapping unit within the 
poolareacompiled. 
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c. -owoF HABITATMAPPIIGUNl3.S ~HWl 

!lbisHlYU includedall theqxmwaterareasassociated withthe 
rivers, major streams, ponds, lakes, sloughs and marshes located 
within the area of ccncern. All the emergent vegetation zones 
identified within or alaq the edges of the open water area were 
included in the mapping unit. Few streams were large enough to be 
easily identified from the aerial photos, therefore, they were not 
included in the acreage calailations for this type. !lk extent of 
this type was measured in acres, with the length of the two rivers 
and their tributaries, including intermittent streams, also mea- 
sured in miles of stream channel. . 

2) Gca!a?lBara 

T+rese were msbble areas amtaining sparse vegebtion i188oc- 
iated with islan& and streanbnks. These areas were usually 
-red with water &ring periods of high flows which inhibited the 
establishment of vegetitive cover. 

This HUU inch&d those areas dominated by a variety of 

esence of an elevated water table readily 
available to the root system. Agrititural hay meadows were in- 
cluded within this type and cxqused the majority of the areas 
identified as subirrigated grasslands. A variety of trees and/or 
shrubs were sometimes present within this type; however, they 
composed less than an estimated 10 percent of the total cancpy 
coverage. 

‘Ihis EMU contained a deci&ous shrb overstory with an under- 
story corqxed of a variety of grasses, forbs, and shrubs. lkci+ 
uous or coniferous trees were occasionally scattered throughout; 
however, they did not comprise more than an estimated 10 percent of 
the total overstory. 

This IlHU containeci an overstory (greater than 10%) composed of 
deciduous trees, primarily black cottonwood (plorxllus v 
A dense shrub and herbacecus understory was usually present. Scai- 
tered conifers were found within this HMU; however, they comprised 
less than an estimated 20 percent of thetotaltreecanopy. 
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miswasan ad%mceds~of successional develqment having 
atreeo\llerstoryconpri~ofdec~tr~combinedwitha 
conifer canopy coverage of 20 percent or greater. The majority of 
the conifers consisted of . Dw+-fir, ha0d~ PlsuaaV, 
westernlarch~~,ponderosapine,spruce,and 
westernredceda~ NW. l%tXXt&OfthiSBR)lfla~ha\R‘ 
been~estimatedduetothedifficultyindis~the 
deciduoustreesfandwithintbemoredensestank. 

ThisEHUconsistedofopenareasdolairratedbyavarietyof 
grassesinterspersedwithadiversityoffork This8nitincluded 
rplanapar~~ meadows,aswellasuBmmmgriculturalgrass- 
lar&i&ntifiedwithintbelWaocoPlainsarea. myheat- 
gg&pe- dougbf~@mtwaadmlld,~ 

mandbluegrass(pgamwerethe*te 
ec-- 

.ThisHUUincludedareasdomi~~tedbytkpresence of several . . speciesofshrubs,includingserviceberryIZIPP'13ndUef~ 
bitterbrush ~~,RockyHamtainmaple~ ' 
gLumlu,- -mQJ=---=Y- 
&. !Cheseareaswereasera.lstageofplant successionrelated 
toold fires orloggedareas. ReecanopycoqKisedlessuE@nar 
estimated10 percent of thetotal~coverageforagivenmap 
unit. 

Thisgroupwas dominatedbypax3erosapinean4/orDouglas-fir 
with an understory consisting of conifer reprodxtia?, shrubs, 
grasses, and forbs associated with drier sites. lhese sites were 
usuallylocatedonwarmeraspects (south-andwest-facing) with 
poor soilsanda re&ceda~ilabilityofmoisture. This wasoften 
adisclimax successionalstagecontainingamoreqencanopycover- 
age. 

This groupccntainedan overstorydominatedbyDoug*fir with 
a less developed erstory. 'Ihis typewas usuallylocatedon warmer 
aspects;however,thedenselBuglas-fir overstory influencedthe 
other plant species associated with this type. . 

This groupwaslocatedonthecooler slopes (northandeast) 
and contained an overstory dominated by Douglas-fir and an under- 
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storyccnsisting mainlyoflow'shrubs. Iarchandlodgepolepine 
~contort;ll were found within this type. 

the understorymisted ofdrysitegrasses, forbs, andshrubs. 

Ibis group was associated with warm, moist sites and contained 
a mixtureofmers in the overstory. Grand fir (Abiesarandis), 
western~ock,andwesternre&e&u weretheprimaryspecies 
forming the dense overstory canopy. 

These were steep rocky areas supporting little or no vegeta- 
tion. 

15) D,eYell Areas 

These irxluded towns, farm buildings, gravel pits and other 
disturbancesassociatedwithhumandevelopment. Roadsandthe 
railroad were not included in this category. The acres disturbed 
by Highway 37 and the Great Northern Railroad, which both paral- 
leled the Kootenai River prior to the Libby Dam project, could not 
be accurately determined. The length of the two disturbances were 
determined and, where appropriate, were subtracted from the dis- 
turbancescreatedby theconstruction of the Fore&Development 
Road along the west side of Lake Koocanusa or the relocated rail- 
road grade alaq the Fisher River and Wolf and Fortine creeks. 

Atargetspecies listwas~~l~addressingtheprimary 
wildlife species impacted by the project and those of primary con- 
cern to the Wontana Department of Fish, Wildlife and Parks. The 
following factors were considered in the designation of target 
species: 

a) Those species determined to have incurred the greatest 
impacts as a result of the project; 

b) Species previously targeted by the Montana Department of 
Fish, Wildlife and Parks as "species of special concern" 
(Flath 1981); 

c) Species registered as threatened or endangered: and/or 
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d) speciesdesignatedaspriorityspecies in the Wcnlzma 
Department of Fish, WildlifeandParks regicnalplan. 

!&.islistdidnotaddress theabmdanceofnmgamespecies 
which utilized the habitats associated with the project area. Ims 
of riparianareas,moun~irishrublm&andopenconifer fores-bad 
adetrimentalimpactmthediverseyearlmgorseasamlpapula- 
ticns of small mammals,raptors,mdotheravifaunainkbiting 
tbeseMit&s. Mitigatimeffortstowardthetargetspeciesare 
likely tobenefitmanyof these species. 

Adetxiledanalysis wasdevelopedforeachspeciesorgroupof 
species identifiedon thetargetspecieslist. Impact analysis 
wasbased~historicalpopula~estimtes,speciesdistri&tim 
informatimandacre6 ofdisturbanoe, Alla~ilabledatawasused 
intheandlysisand,wherepoesible,quantitati~andquali~~~ 
lossestimateswere&vel~ Inmanyinstances,~tei.nfoma- 
tim was uMMilableandonlyqudlitati~loesestimateswere 
developed. QualitativelaElsestimtesofhi~, moderate, or low 
were&todeecribeiqmctsofthehydroelectricprojecL Xk 
follawingwereccns~redduringthe~l~tof tbeqmlitative 
lossestimates: 

a) I@&ers of animls lest or di@aced in relatim to 
theoverallpopulaticmof thespecies in the regim; 

b) Seasaml or year-rortnd importanceof thebabitatlast 
for a particular species: 

c)I1)88ofsitesimportanttothepro&ctiman%r 
survival of offspring, especiallytorare speciee: 

d) Abilityof thespecies toestablish~tiam in 
adjacentareasandtheavailabilityofthesesuitable 
areas; and 

e) Effectmsocialor territorialmecbanismsregulating 
populatims. 

ddelxiled summaryofall~eviousmitigationrelated~the 
projectwasdeveloped. lhissummaryincludedmitigatimnfundedby 
theUS.AcmyCorpeofEhgineers,and~l~bytt?eWartaM 
lkpartmentof Fish, WildlifeandParksand the US, Forest Service. 
Zhe acres ofhabitataffectedandthenmies spentweresummarized 
in this sectiar. 



III. ‘wRI;ET SPECIES 

~Theprimaryplrposeoftbetarqetspecieslististofocus 
potential mitigatiar efforts toward those species which experienced 
thegreatestimpacts,andthosewbichwillreceive thegreatest 
benefit for a given mitigatim effort. As mitigation projects are 
developed,theywillbedesignedtobenefitcneor moreof the 
target species. In addition, they will provide benefits to many 
non-target species. 

Thetargetspecieslistaddregsestwocategoriesofmammals 
affectedbythelossofbabititz 1) big game and 2) furbearers. 
Primary avian target species impact& by the project were 
classified as: 1)uplandgamebirds; 2) waterfowl; and 3) 
raptors. DetailedimpactanalysesareincludedintheResultS 
(Section M. -order tbe species arelisteddoesnot 
necessarilyreflecttheorderofimportanceor rankeddegreeof 
ilqact. 

1) Big Gaxz 

White-taileddeer Q&&l#ISvirainianus) 
Muledeer KLb&QW& . BighomSheep@y&LGaD&0S& 
E3.k Kemas- 
M-UUasaloes). 
Black bear (Ursusamerlcanus) 
Grizzly bear marctos horr 
Mountain lion (Felis concolor) 

Furbearers 

Waver . (Casto~canadensls) 
Suskrat (Qldatra &&a,&& . River otter (Iutram 
Pine mrtin (MarteS -ricanaI 
?!ink (IGuSt& visan) 

. 
w= (Lvnx- 
ucbcat‘U,rufus) 

1) Uplznd C3.w birds 

Riiffed grouse (BoMsa uhell& 
l7lue grouse (De- &scuru29 . 
Spruce (Franklin's) grouse (D. cana- 
Columbian sharp-tailed grouse 
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2) Waterfowl 

-goosemm 
r-ci (&~~Dlatvrhvnchas) 
-*uuxm 
Americariwigetn m ' 4-a . . mrlequindrck ~&&pw-~ 
Barrow'sgo1deneye w&la@&& 
ctx~~~ golaeneye (B, dmgulal 

3) Raptors 

BaLl eagle mmwialascaruls) 
Osprey (pandionm 
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Iv. RBLNS 

k HABITIW 

At fullpool, IakeKoocanusa inundates 28,850 acres of habitat 
within theUlitedStates.Duringperiodsof reservoirdrawdowrba 
porticn of this acreage is w bowever,the fluctuating water 
levelsafenotccxxkcivetothe establishmentofvegetati~ within 
this zone. lberefore a tatal loss uf the 28,850 acres was assumed. 
The inundatedhabitats are summarized in !bble 1. Maps illustrating 
the extemtofthehabitatsarem file 3.n theRegim10ffice, 
M~taMDepartmentofFish,WildlifeandParks,Kalispell,M~taM. 
In addition, copies of the maps willbesenttoallaq¶erating 
entities. 

The 28,850 acres of inundated habitats included 3,314.acres of 
aquatic habitat and 25,536 acres of terrestrial habitat (island, 
valleyflcxx,anduplandI. The 3,314 acres of aquatic habitat was 
lL5percentofthe inundatedarea and consisted of 52.5 miles of 
riverine habitat (48.4 miles of the lQx%enai River and 43. miles of 
the lbbacco Rier), 48.8 miles of tributary streams and several 
bodies of standing water. These areas of open water were usually 
borderedbyoneor more types of riparianhabitat, forming aquatic/ 
terrestrialecotares. Thiscombinaticnofhabitatshasbeenshown 
tobeveryimportantin the maintenance ofanabundantanddiverse 
wildlife community (Carothers 1977, Thomas et al. 1980). In addi- 
tian, islands were fatnd along the entire portion of the river 
inundated by the reservoir; however, they were more common in the 
reach from the original townsite of Rexford north to border. A 
total of 47 islands (23 vegetated and 24 gravel bars) were found 
within the inundated portion of the river. Of these, 16 of the 
vegetated islands (69.5 percent) were located upstream from the 
original townsite of Rexford, while 14 of the gravel bars (58.3 
percent) were fmd within this reach. The remaining islands were 
distributed throughout the segment of the river from the townsite 
to the dam site. Replacement of these habitats with a large bcdy 
of open water lacking well established riparian vegetaticn resulted 
in an adverse impact to the diverse wildlife community occupying 
the riparian habitats. 

A variety of terrestrial habitats were inundated by Lake 
KOOCdIlUSd. Riparian habitat types totaled 5,006 acres, 17.3 per- 
cent of the inundated area (19.6 percent of the terrestrial habi- 
tats). %&se habitats supported diverse and abundant wildlife 
communities and provided important compcxwnts of various big game 
seasonal ranges. The variety of vegetational structural components 
within these habitat types provided a diversity of reproductive and 
foraging habitat for many nongane wildlife qeci.es not specifically 
addressed within this assessment. Non-timbered upland habitats - 
sub-irrigated grasslands, grasslands, and upland shrub - comprised 
5,146 acres, 17.8 percent of the inundated area (20.2 percent of 
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._ the terrestrial habitats). These habitats provided important sea- 
scnal habitat ccnqments, primarily big game winter range and early 
“green-up” spring range. 

Ccnifer habitats were mapped into 5 generalized mapping units 
tomling 14,959 acres, 51.8 percent of the inundated area (58.6 
percent of the terrestrial habitats). The warm, dry conifer HMU 
provided quality big game winter range and comprised the largest 
portion of the conifer habitats (47.9 percent). T%e cool, moist 
Douglas-fir HUU and the warm, moist conifer type comprised the 
majority of the remaining conifer habitats, 17.8 and 7.4 percent of 
the inundated area, respectively (20.1 and 8.4 percent of the 
terrestrial habitats, respectively). Ihe remaining two axkifer 
group-s comprised arly 1.8 percent of the inundated area (2.0 
percent of the terrestrial habitats). 

Scattered areas of talus slopes were faud within the inure 
dated area and comprised only 0.l percent of the area, I&eloped 
areas, consisting of three towns - Rexford, Yarnell and Warland - 
and scattered farmsteads occupied 409 acres, 1.4 percent of the 
inundated habitats. Additional areas (i.e. roads, and the Great 
Worthem railroad grade) were not camidered during the tabulatim 
of acres of habitat lost. 
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Useof~rhideeaslegalb&r&ringtbelate18OO's 
causedadeclineinthearceakndantnumbersofwhi~eddeer 
innorthw~tern?Ia~~ Theherd3,whichbecameaburdartagainin 
the l94o's and 1950's, peaking in atluame-sometime~ingthe 
1950's, historically used the area imcted by the Libby Dam pr* 
ject. Ag2#ndixB summarizesthehistoryofthewhit~bileddeer 
populatiaIinLincolncamty,Ibntarra. 

Acomprehensivle~~tplancurren~ybeing~~by 
M~~DepartmentofFish;WildlifeandRatksoutlines~t 
objectives andstrategies for various categories of wildlife species. 
Iheprquedobjectives for whi~jeerrankednumberlin 
managementpriority, including~rerrsedhubbrharvv3t, willre- 
quire increasedavailabilityof~ including increasedpapl- 
latiorrs. &be of the major maMgepaentstrat@esistheprotection 
of habitat, of whichmitigation forbabitat&etrqedargxM.ic 
lan& is a carsideratich 

Duringthespringthroughfallseasau3, whit~A2ileddeerare 
widely distributed, Somehabitattypes, suchas riparianareas, 
areimportant comporaentsofthesummer ranges,providinganakn-- 
danceoffood,cover,andwater. StudiesoftheSwanRiverwhite- 
taileddeer herd(Wackieetal. 198O)determinedmesicsites in 
associationwithadiversityofhabitattypes, irrcludbq&nse 
ccniferous cover, were important summer rangehabitat~ts. 
Withthe~tofwinter,~deerhesineomoveontothe winter 
ranges (Appendix 0. 

Bottomlands alcq theFisherandKco&nairiversaretwo 
primary winter ranges fog white-tailed deer within Lincoln County, 
with known migratiw from adjacent summerranges- 
miles (Schmautz 1950, Campbell 1973, Flath 1973, 1974). The extent 
of the whitetailed deer winter range in these two drainages was 
determined after review of the extensive survey work conducted in 
the area (Zajanc 1948, -11 1972) and from reports summarizing 
a series of investigations (Blair. 1955a, US. Dep. Inter. 1965). 
This review emphasized the i*qxxtance of the lower elevatiaral 
areas (2lUO-4000 ft) as white-tailed deer winter ranges. Use of 
traditional wintering areas by specific individuals during 
successive years has been observed (Flath 1972a, Cam#ell and 
Knoche 1974). 

Zajanc (1948) and Blair (1955a) identified &era1 forest 
types found on the deer and elk winter ranges as: 1) streambottom 
types consisting of broad leaf trees, 2) open ponderosa pine types 
on the south and west exposed slopes with a variety of browse 
species as ground cover, 3) open grassy and brushy ridge and slope 
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w, and 4) the Douglas-fir, lodgepole pine, larch association on 
the northeast slopes. White-tailed deer primarily use the first 
two types. Limited use of the dense Douglas-fir stands, inter- 
spersed throughout the winter range occurs during mild winters 
(U.S. Dep. Agric. 1956). Use of the two primary habitat types is 
generally from the streambottom up to an elevation of approximately 
4000 feet (Bergeson 1942, Blair 1955a, U.S. Dep. Agric. 1956). At 
elevatiars above this level, snow accumulations and temperature 
extremes are usually not conducive to more than minimal use by 
white-tailed deer. 

lkuing a normal winter, white-tailed deer are distributed 
throughout the two primary habitat types. As conditions become 
severe, the deer are restricted to the bottomlands and lower 
benches where snow accumulations are more moderate (Drumheller 
1936, Blair 1954b, Blair 1955a). 

The normal winter home range for whietailed deer has an 
activity nucleus associated with the riparian habitat types (Wackie 
et al. 1980). IXnse cover found along the riparian zones is an 
essential habitat co-t, providing the thermal cover necessary 
to help minimize the overall energy expenditure of the wintering 
animal. Within the area of concern, white-tailed deer have a 
tendenq to use riparian areas as bedding sites, moving or?to adja- 
cent slopes dC.ng the early morning to feed. After feed-, they 
bed on the warm exposed slopes, feeding back to the bottomlands 
&ring the late afternoon. !&is cycle allows for heavier use of 
the browse on the slopes with corresponding light use of the browse 
along the bottoms (US. Dep. Agric. 1947, 1956). !therefore, when 
the deer are cxncen trated in the bottomlands during severe winter 
weather, they have a larger supply of emergency food available to 
them. 

Browse and ccnifer reproduction are the primary food supplies 
utilized by wintering white-tailed deer (Bergeson 1942, Campbell 
1972, Firebaugh et al. 1975). l%rller browse plants and conifer 
reproduction are utilized imuring early to mid-winter when periods 
of heavy snow a ccumulaticn exist, while the lower plants, such as 
Oregon grape (Berberis rer#ns), are utilized more extensively 
&ring the late winter as snow levels subside. Firebaugh l et al. 
(1975) found grasses are utilized only during periods of mlrumal 
snow accumulatim and forbs are an important food item during the 
spring “green-up” period. 

. 3) panulatlonstatus 

The general popilation ‘trend for the white-tailed deer y 
lation in Lincoln County is outlined in Appendix B. The population 
suffered a decline around the turn of the century due at least m 
part to the liberal harvest. From 1909 to 1919 the population 
recovered; however, another decline took place between 1919 and 
1933 (Bergeson 1946). wring the 1930% and 1940’s, the population 
again recovered with a peak in the population level achieved during 
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the early 1950’s. At this time, a liberal, two deer either sex 
hunting season was established to.help curtail the population 
growth and align the deer population with the available winter 
habitat. The population appears to have.remained fairly stable 
until the construction of Libby Dam and the extensive logging of 
the winter range &ring the late 1%0’s and 1970’s, at which time 
available data indicate a population decline took place. 

plopulation estimates were made by the Montana Department of 
Fish and Came for the Kootenai Wanagement Unit and the US. Forest 
Service for the Kootenai Wational Forest and the various ranger 
districts. These estimates gave a fair indicatiorr of the general 
population trends over time; however, they were for the most part 
based on the best professi- judgement of the field personnel and 
were usually not based on survey data. Some extensive winter 
surveys tie been ccnducted throughout the various winter ranges, 
and they give a better estimate of the wintering deer populations 
on the Fisher River-Wolf Creek and Kootenai River winter ranges. 
These studies are summarized in Table 2. 

The density estimates show there are three distinct areas 
within the winter range, each having a different density of wiry 
tering whiwtailed deer. Tbe lower Fisher River area is 58 per- 
cent of the total winter range (US. Rep. &ric. 1956) and supports 
a majority of the white-tailed deer populatia The wr Fisher 
River has a lower density of deer and the areas used as winter 
range are not as concentrated as in the lower Fisher River unit. 
The final area is the Gateway to Jennings unit alaq the Kootenai 
River which received the greatest impact from the project. Rased 
cm the findings of Kajanc (1948), this area can be sub-divided into 
three segments. Of these three areas, the northern and southern 
segments contain both white-tailed deer and mule deer winter range, 
while the middle segment, from Ural north to Sutton Creek, contains 
only mule deer winter range. llhe middle segment, because of its 
rough, broken topography, is not as conducive to wintering whiw 
tailed deer as is the remainder of the Kootenai River bottom. 

Five major impacts have bad detrimental effects ar the whit& 
tailed deer populatia within the Libby Dam project area: 

1) Constructioll of Libby Dam and inundation of the i&t 
area; 

2) Construction of Flighway 37 and the Forest Development 
Road parallel to the reservoir; 

3) Relocation of the Rurlingtm Northern Railroad along 
the Fisher River and Wolf Creek drainages; 

4) Logging of a large portiarr of the remaining crucial 
winter range; and 
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Table 2. summary of deer pcpulationestimates forti Libby Damproject area. 

Density deer@= Populatheatimate 
A==age White-tailed Mule 

Investigator Year Area surveyed 

Zajanc 1947-48 

Wmautz and Zajanc 1948-49 

Schmutz et al. 1949-50 

Blair 1953-54 

Blair 1953-54 

U.S. Forest Service 1956 

U.S. Fish & Wildlife 1965 

Flath 

Flath 

1970-71 

1971-72 

L. Fisher R. 16,000 0.24 3,840 400 
Other Fisher R. 16,800 0.14 -- 2,352 200 
Gateway-Jennings 34,000 0.037 0.059 1,258 2,006 

L. Fisher R. 9,691 0.75 

L. Fisher R. 

L. Fihr R. 26,343 

L. Fisher R. 9,301L' 

FisherRiver 28,160 

Area of Influ- -- 
ence 

L. Fisbr R. 5,440 

L. Fisher R. --- 

0.41 

1.17 

0.039 

-- 

0.22 

0.21 

-- 7,250 

6,000-8,000 

-- 10,917 

-- 10,917 

-- 10,900 

MB 1,450 1,800 

1,081 -- 

-- w-w 

-- 

-- 

mm 

we 

~'Estimtes basedon range restriction duet0 severe winter~tkr. 



5) Natural plant 
fir mity. 

successia to a more closed canopy Daqlas- 

The first three impacts were relathd to the completion of the 
Libby Lhm project, while the other two impacts would have occurred 
regardless of the project. 

Corrstructicn of Libby Dam and inundation of the impaurilment 
area directly removed approximately 11,000 acres of crucial white 
tailed her winter range. lhis range consisted of bottomlads and 
low benches the whitetailed deer historically relied 011 to furnish 
necesaq habitat cmnpments during periods of severe winter we&h- 
er. ‘Ihe project left a narrow belt of winter range along the edges 
of the reservoir containing a limited supply of the necessary 
habitat cowts. 

During successive years white-tailed deer have demaWrated a 
tendencytousethesamewinterrangewithin~inrlactarea(Flath 
1972a, Campbell and Rnoche 1974), with similar results observed by 
Mackie et al. (1980) in the Swan River Wey. Inundatia of 
11,000 acres of winter range eliminated the traditional winter home 
ranges for a large number of white-tailed deer. Uss of these home 
ranges caused deer to be lost from the pqulatiw or disperse to 
other areas, as evidenced by Flath (1973) who discovered a migra- 
tion route along the border of the reservoir to Butler and Cody 
creeks. 

Dispersal of whitetailed deer from inundated winter ranges 
ant0 the remaining winter range increased the intraspecific cow 
titian for available habitat. Flath (1972a, 1972b) estimated den- 
sities of 0.20 and 031 white-tailed deer/acre an the lower Fisher 
River winter range &ring the winters of 1970-71 and 1971-72, 
respectively (Table 2). These density estimates, for the two years 
prior to inundatim of the pool area, were below the long-term 
average of 0.31 deer/acre (see page 23 of this report), and indi- 
cate some of the displaced deer could have been, at least tempo- 
rarily, accommodated by the remaining winter range along the Fisher 
River. Eowever, the increased nun&r of deer on the remaining 
winter range would have prohced increased use of the available 
forage and depleted the forage swly available for survival *ring 
severe winters. This probably resulted in increased competition 
for the available forage during periods of severe winter weather, 
with many deer succumbing due to reduced food availability and 
poor nutrition (Mautx 1978). If the depletion of available forage 
and over-utilization of the browse is of sufficient magnitude, a 
longer term impact is created as the grazing czqacity of the winter 
range is reduced and a lengthy recovery is needed fbr the grazing 
capacity to be restored to the previous lewls. Although many of 
the deer were probably accommodated on marginal range adjacent to 
the reservoir, they were lost from the population &ring severe 
winters. 
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The second impact to the white-tailed deer population inhab- 
iting the Kootenai River valley was the construction of two roads 
parallel to Iake Koocanusa. Highway 37 was constructed along the 
east shore of the reservoir. through a variety of habitat types and 
big game seasoml ranges. Approximately 113 miles of the new 
highway bisects white-tailed deer crucial winter range, resulting 
in a loss of available habitat (302 acres). Additionally the 
remaining portions of the highway altered habitats utilized by 
whitelzileddeer duringtheother seascns of the year. The Forest 
DevelqmentRoad,constructedalaqthewestshoreof the reser- 
voir, bisected white-tailed deer crucial winter range for approxi- 
mately 17.2 miles, resulting in a loss of 459 acres. 

Prior to inundatim, Highway 37 paralleled along the west bank 
of the Kootenai River, and impacted approximately 20.6 miles of 
white-tailed deer winter range, as determined from a 1967 U. S. 
Forest Service map (1:126,720). Itwasassumedtheimpacts created 
z$;fEtfuctia.of the.ForestIMelopmentRoadalcng the west 

eservoir-whichprobablydlsturbedmoreacresper 
milecluetothetypeofterrainit~a~rsed-weresimilarto 
those already existing due to the original Highway 37. Therefore, 
they were not considered in the analysis of the impacts to white- 
tailed deer population. 

The third impactassociatedwiththeLibby Dam projectwasthe 
relocation of the Burlington Northern Railroad along the Fisher 
River andWolfCreekdrai.nages. The 19.0 miles of relocated rail- 
road grade eliminated approximately 725 acres of crucial winter 
range for white-tailed deer. The impacts of this loss of habitat 
were similar to those created by the inundation of the impoundment 
area. The importance of the habitat lost is emphasized by the fact 
the relocated grade is within the riparian zones. %ese zones are 
of primary importance as crucial winter range for white-tailed 
deer. 

Prior to inundation the Burlington Northern (Great Northern) 
railroad grade paralleled along the east side of the Kootenai 
River. This grade passed through 22.4 miles (856 acres) of white- 
tailed deer winter range- determined from a 1967 US, Forest 
Service map (1:126,720) - thus producing a preproject impact to 
the white-tailed deer population. The extent of the original 
habitat loss was greater than the loss created by relocating the 
grade to its present location; however, the new grade passes 
through a winter range supporting a greater density of wintering 
white-tailed-deer. Therefore, a net impact assessment considering 
all the factors was determined. 

Firebaugh et al. (1975) conducted an intensive study of the 
impacts of the new railroad grade and concluded it ha-d no measur- 
able affect on the distribution of deer within the wlmter range; 
however, there have been some deer mortalities due to collisions 
with trains moving through the area. Flath (1973) reported the 
segment of the relocated grade between mileposts 1296 and 1297 
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containedahighnumberofmortalities, whilemorlzlities in the 
remaining segments were scattered and &qended upon deer densities 
resulting from snow accumulation patterns. 

Loggingofa largeporti~ofthecrucial winter rangealong 
theFisher River andWolf Creekdrainageshas further reduced the 
amount of suitablehabitatavailabletosupportwhite-tiileddeer 
during periods of severe winter weather. The majority of the area 
alcng thesetwodrainages is ownedby the St.Regis Paper Company, 
with smallerholdingsbelongingtoBurlington Worthemand the US. 
Forest Service. Becauseofthepredominantprivateownership,the 
mainccnsideraticn inlanduse isti&erharvest/production, which 
conflicts with managing habitat for the benefit of deer winter 
range. This redzticn of available winteringhabitathas further 
crowdedthewinter rangeandredzeditsoverallcarryingcapacity. 
Astheclexcutareasareretimbered, theywillsupportanumber of 
winteringdeer;however,sincetheywillbelarge,e~~~ 
stands,theywillnotsupportthenumberofwhitetailed~that 
an~~agestandaf~iollGSerdlstageswaildsupport(~ie 
et al. 1980). 

Todate,theadvancementofplant successionhashadthe 
least detrimental effect of the major impacts. Douglas-fir com- 
munities are slowlyoccupyingmoreofthewinter range,and in- 
creasingtheacreagecmtainingaclosedcanopywithare&ced 
production of understory browse. The reduction in available 
browse has a detrimental effect on the wintering deer herd by 
re&cingthetotal amount of available forage. Browse has been 
showntobetheprimaryfoodofwinteringdeerwithinthe impact 
area (Bergeson 1942, Campbell 1972, Firebam et al. 1975). The 
additionalwdoesprovidenecessa rythermalcoverifcombined 
properly with other habitat and topographic requirements. 

Thecombinatimofthese impactsa~thewhite-taileddeer 
population inhabiting theFisher River andKootenaiRiver drainages 
hasproducedasignificantloss of crucial winter habitat. In 
ordertoaddress themeasures necessary to mitigate these impacts, 
the need to determine the interaction of all of the impacts will be 
necessary. 

- Total losses (12,027 acres of winter range); l&7-2,221 
white-taileddeer. These losses represent a reduction in 
the ability of the crucial winter ranges to support the 
estimated number of white-tailed deer. 

- Lossesduetoinundatiarof theimpoundmentarea 
(11,000 acres of winter range); 1,364-2,046 white- 
tailed deer. 

- Lcsses due to ccnstructicn of Highway 37 (302 acres of 
winter range); 37-56 white-tailed deer. 
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-Lcssesduetorelocation of theRurli.ngtonNorthern 
Railroad grade (725 acres of winter range); 66-119 
white-tailed deer. 

- Qualitative loss estimate - high. 

The main impact to the white-tailed deer populaticn occurred 
through the loss of crucial winter habitat. Ioss of other seasonal 
habitats was insignificantwhencompred tothislcesand itwas 
assumedthemajority ofthedeerimpactedbytheloss of spring 
through fall ranges were also impacted by the loss of winter range. 
In the determination of actual animals lost from the two segments 
of the white-tailed deer populatim, the available density esti- 
mates were combined with the acres of crucial winter range lost to 
produceanestimateoftheanimalslcstfromthepopilati0n. This 
methodassumes thedeerareuniformlydistributedtXthe winter 
range for the entire winter period and each acre of winter range is 
of equal value. This is not actually the caSe, as the deer shift 
their distribution in response to changing snow accumulation pat- 
terns. In addition, deer concentrate along the bottomlands during 
periods of severe winter weather (Blair 1954b), and these areas 
were more important to maintaining the population than were the 
upperbenches. However, due to the large size of the impact azea 
and the inadequaq of available studies to aid in the determination 
of losses, and because no better method could be found, this method 
ofimpactanalysiswasused 

Rabitat loss estimates due to the project were determined by: 
1) measuring the amount of historical white-tailed deer winter 
range inundated by the reservoir; 2) multiplying the miles of 
Sighway 37 bisecting crucial winter range (11.3 miles) by the 
acres of habitat lost per mile (26.7 acres); and 3) multiplying the 
miles of railroad grade through the crucial winter range (19 
miles) by the average acres of habitat lost per mile (38.2 acres). 

The density figures observed by Zajanc (1948) were used to 
determine the absolute minimum loss of deer resulting from the 
inundationoftheimpoundmentarea. A white-tailed deer density of 
.037 deer/acre was combined with the estim&xd loss of habit&, 
11,000 acres, to produce an estimate of 407 white-tailed deer lost 
from the pre-impoundment population. This loss has to be con- 
sidered minimal because the original density estiinates were based 
on census strips that included a large ar:iount of upland areas 
(where wintering spulations are known to be less) and areas not 
associated with crucial winter ranges. Therefore, they wele not 
representative of the higher white-tailed deer &nsities iq~xted 
due to the loss of ri,oarian hs.bitat. 

Wnite-tailed densities observed during the various &udSe~ 
along the lower Fisher River were originally assumed to be the saxe 
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as thosealong theKootenai River. Todeterminean averagedensity 
overtime,thestudiespresentedinTable2 wereused. *high 
(Schmautz and Zajanc 1949) and low @lath 1972a) density estimates 
wereelim~~fromtheandlysisandtheremainingfourdensity 
estima~werea~r~toobtaina~ity~timate~time (E= 
031 deer/acre). Using this density for the 11,000 acres of inun- 
dated winter range, a loss of 3,410 deer was assum& combining 
thelossestimatesbasedar Zajanc (1948) with theaboveaverage 
density, a range of 407 to 3,410 deer lost tie to the project was 
obtained, withtheactualloss~tobeconta~withinthis 
range. 

According toallavailable informatiar,theKootenaiRiver 
bottomhashistoricdllysupportedfewerwhite-tailed~r thanthe 
lower Fisher River area;however , probablynotaslowas Zajm's 
estimates for the 1947-48 winter. BkDowel.1 (1950) reported den- 
sity figures of O.l3 deer/acre in1949 and O.l8 deer/acre in1950 
for an average of OJ55 deer/acre for a white-tailed deer po@a- 
tion wintering in theThompearRiver drainage After fiveyears 
Ofresearchonwhite-taileddeerintheSwanRi~rvalley, 
Mmdinger (1983, pers. commu~) believes a density of 100 deer per 
square mile (OS6 deer/acre) is a realistic estimate for winter 
range. Therefore, a density of O.l55 deer/acre was assumed for 
the Kootenai River valley prior to inundation, and a loss of 1,705 
white-tailed deer was calculated (11,000 acres x O.l55 deer/acre). 
lheassumeddensityestimatewas5Opercentof theaveragedensity 
estimate for the lower Fisher River winter range. In order to 
developa rangeoflossestimates, aflOpercent(40-60percent) 
was assumed. lhis assumption prc&ced density estimates of O.l24 
deer/acre (40 percent of 0.31) and O.l86 deer/acre (60 percent of 
0.31). A range of 1,364-2,046 white-tailed deer lost due to 
inundation of crucial winter range was calculated based on these 
density estimates. 

Construction of Highway 37 resulted in a I- of 302 acres of 
crucial white-tailed&r winter range. Using the rangeofdensity 
estimates derived above (O.l24 and O.l86 deer/acre), a range of 37 
to 56 whit+tailed deer lost tie to the highway construction was 
calculated. 

Crucial winter range lost due to the relocation of the rail- 
road grade was determined to be 725 acres. Using the average 
winter density for the lower Fisher River-Wolf Creek area (E = 0.31 
deer/acre), a loss estimate of 225 deer was obtained. The original 
railroad grade bisected approximately 22.2 miles (856 acres) of 
white-tailed deer crucial winter range along the Kcotenai River. 
Using thedensityesti~tes derived for the loss duetoinundation 
of the winter ranges along the Kootenai River (0.124 and 0.186 
deer/acre), a range of 106 to 159 white-tailed deer lust due to the 
construction of the original railroad grade was calculated. Sub- 
tracting the losses due to the construction of the original rail- 
road grade from those created by the relocatiorr of the grade, a 
range of 66 to 119 whit-n-tailed deer was calculated. 
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Lcsses resulting from mortalities caused by the train colli- 
sionswerenotused intheanalysisas various investigations 
determined the losses along the original and relocated grades were 
similar (Flath 1972a, 1972b). Therefore, the mortality caused by 
collisions withtrainsalcng thenewgradewasccnsideredtobea 
substitutive loss and not a new loss attributable to the Libby Dam 
project. 

~iningtheMriousminimumlossestimates forthethree 
impacts attributable to the project (1,364 + 37 + 66), a minimum 
lcssof1,467 white-taileddeer wascalculated. Combining the 
maximum loss estimates (2,046 + 56 + 119), a maximum loss of 2,221 
was calaitated. Thus, from 1,467 to 2,221 white-tailed deer were 
impactedbytheconstruction of the Libby Ilam project. qe US. 
Dep. Inter. (1965) estimated 1,450 whit-tailed deer were m the 
areaof influenceofbytheLikbyDamproject. Iheaboveanalysis 
indi~testhiswasaminimalestimateofthepopilation, 

Aqualitativelcssestimateofhighwasassessedtieto the 
latgeamollntofcrucialwinterrangeinundatedmdthenumberof 
whitetailed&erimpacted. Thiswasbasedcncriteria (a) 
through (d) QL page 9. 



c. Muu3DEm 

Wule deer have historically received lower priority for big 
game management within the Kootemi Hanagement Unit, with white- 
tailed deer and bighorn sheep receiving 
ause of its lcwer 

mmqemnt priority. e 
mamgemmt priority, culy limited data are 

available for this species. AppeMix B summrizes the history of 
themuledeerpopllatimwithintheareaimpa&edbytheLihbyQm 
project, axi major inveetigatiau3 of the population War the 
habitat requirements of the specieer, 

In a coqxehensive management pm, cufey beins prepared 
bye~~~~m~tment of Fish, Wildlife and Parks, mule deer 

-behindwhi~eddeerandelk-formma- 
gement within Regim One (nortfrrrostern I4clcltana). This priori- 
tization will place added emphasis 011 future mule deer population 
mrrragearrrt- 

The majority of the infornbatim on the mule deer population is 
related to its winter distributia~ Mule deer prefer to winter at 
the higher elemticms alcmg wind blown ridges and open slopes. 
Zajanc (1948) and Blair (1955a) reported mule deer wintered m 
ranges above white-tailed deer aud elk, with a definite preference 
for areas of broken topography wlch as those found between Mile 
Creek and Stadill. &pendix C illustrates the distribution of 
mule deer winter rauge within the area of comer& 

Based an these otxervatiars, it was determined the portion of - 
the Libby Dam impact area between Jennings and Gateway, particu- 
larly the broken topography between Ten-Mile Creek and Suttoh Creek, 
was of importance to mule deer. The hi-r slopes along the Fisher 
River and Wolf Creek area received moderate use by wintering mle 
&r with only scattered iudivi&als presenL The bottomlar& and 
lower benches provided important winter range for white-tailed 
deer, but were of little value for wintering mule deer. 

These lower areas did provide excellent spring rauge with an 
abmdame of nutritiam forage necessary to promote good physical 
conditim prior to parturition and lactation (wautz 1978). Ime 
US. Dep, of Agric. (1%5a) reported the spring grass rangeg were 
receiving approximately equaLuse by both mule deer and whit* 
tailed her, indicating the mule deer were moving ant0 the lower 
areas where 'preem# occurred earlier in the spring. Brown 
(1983, pers, coamnmJ reported, while cmdxMng spring elk surveys 
within drainages adjacent to the impzted area, nmle deer were 
obsemedusingthelowerbemhesandslopeswedbywhi~iled 
deer as winter range. 
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The majority of the mule deeipopulatiorr estimates were re 
portedin~f-theyearco~letionreportsbytheMontanaDepart- 
ment of Fish and Game or the U.S. Forest Service, and were based on 
limited field data. Zajanc (1948) estimated there were 2,006 mule 
deer utilizing 34,000 acres of winter range (0.059 deer/acre) 
(lBble2). !IMsestimatewasbased~ stripca&s made within-the 
winter range, and isccnsideredtobeareliableestimateofthe 
muledeer populatia inhabiting theareaalong theKootenai River 
from Gateway to Jennings &ring the winter of 1947-48. US. Dep. 
Inter. (1965) estimated there were 1,800 mule deer within the area 
of influence (the reservoir site and tributary drainages to their 
headwaters, except tbemcco River drainage upstream fromEureka). 
US.Dep. Agric. (1%5a) obeervedmuledeer were increasing in the 
WarlandDistrict, indicatingtheestimatebasedonthedensity 
reportedby Zajanc (1948) wastheab6oluteminimumpopulationpre- 
sent during themidtolatel96O's. 

Because of their tendency to utilize thehigher ranges and the 
lowerpopulationlevelsinhabitingtheimpactarea, thedetrimen~ 
impacts to the mule deer populatiar were less than for white-tailed 
deer. Inundatim of the pool area produced a loss of 11,580 acres 
of muledeer winter rangehabitat, lhislossofwinter rangewas 
accompaniedbyalossof indivi&als from the population and/or a 
dispersal of i.ndivi&als tootherhabitats. Anydispersal forced 
the animals to subsist m marginal habitat or concentrate within 
alreadyoccupiedhabitat. Theseanimals wouldhavebeenlostfrom 
the populati~ &ring a Severe winter, which would have produced 
further stresses and increased over-winter mortalities. 

The relocati~ of Highway 37 through the mule deer winter 
rangepxxxkcedanadditiondl impact on the populatioll, An in- 
creased loss of habitat resulted, with 580 acres lost to wintering 
mule deer - determined by adding the acres disturbed (U.S. Dep. 
Army 1971b, 1971~). In addition, the lengthy sections of highwall 
created when the highway was mtructed act as a barrier to move- 
ment to the habitats between the road and the reservoir. Increased 
mortality due to collisiars has also resulted. Drumheller (1936) 
realixedthepotential impactsofsucha rcadand recommendedno 
roadbebuiltalcng theeastsideof theKootenaiRiver as it would 
traverse the-entire winter range and create a loss of habitat. 

Prior to the Libby Dam project, Highway 37 paralleled the west 
side of the Kcotenai River, and impacted approximately 34.7 miles 
of mule deer winter range. The ccnstructicn of the Forest Develop- 
mentRcadalcngthewestshoreof Lake Kcccan usa impacted approxi- 
mately 29.8 miles of mule deer winter range. This road traversed 
steeper terrain and more of the mid-slopes than did the original 
Highway 37. Therefore, even thcugh it impacted less miles of mule 
deer winter range, the overall impacts were considered to be 
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similar. Ihehabitats impact.edbytheRxest~evel~tKoadwere 
therefore~ideredtobesubstitutiveandwerenot included in 
thefinaltabulaticnof theprojectimpactstotkrwledeerpopu- 
latian. 

Lass ofspringhabitatwasamajor impscttothemuledser 
populaticn, Importantspringrangeccnsistsprimatily~grasslaDld 
typesatlowelevationswhich"gr~"earlier thansurrw 
areas (1,583 acres of grasslands and 3,404 acres of subirrigated 
grassl&/hay meadows). These "green-l@ areas provide nutriticus 
forage which allows for recovery from &e nutritional deficierq 
exi.sting&ingthelatewinterperiod (PIautz1978). Thisrecovery 
is~toinsurehealthyfemalesprior toparturitiarand 
lactation, resulting in a higher repro&xtiverate(Kautz1978). 
~Ofthespringranges~~tbedeertos~istoHlawer 
nutritiaral ranges forlaqerperiods,resultiuginalower repro- 
ductive rate. Inaddition, theccnstructi~ of Highway37 bisect& 
thespring range, forminganislandofhabitatbetweenthehighway 
andIakeKoocanr;lsa, whichprobablyreceivesleesuse&etoin- 
creasedhuman activity. 

Eological successionhasalsoremovedapor$iarofthewinter 
rangea~ilabletomuledeer. lBtabliahmentoftheclCI6edcanopy 
Douglas-fir commrnitiesontopreviouslymoreopenDouglaa-fir or 
pcnderosapine comnnmitieshasdecreased~amouutofbrowse 
producticnandthetotal winter raugeavailableformuledeer. 
Bergeson (1946) noted the big fires of 1898, 1910 and 1919 resulted 
inincreasedavailabilityafthefoodsupglybyr~ing~~i- 
tionfrommaturecanifersandthenstinulatinqthe growthofvari- 
cus browse species. !lW fire suppression policy initiatedbythe 
US. Forest Service in the 1930% circumveu ted the role of fire in 
maintainingthedisclimaxcomarrnitypreferredbywinterirrgmule 
deer. 

-Ndretothereductia-~ in theabilityof thewinter 
rangetosupportdeer. 

- 685 rmledeerlogttito inundationofhabitatresulting 
from formatia of the reservoir (11,600 acres of winter 
range). 

-31-e deer lost&e toccnstructionofHighway37 alcng 
the east side of the reservoir (580 acres). 

- i0sses ~tocollisicnswithvehicles. 

- 200-3OOmuledeerlostd)uringthelOyears sincecompleticn 
of the high-y. 
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-I436sofspringrange. 

- 4,987 acres of important spring range inundatedbythe 
reservoir. 

-@alitativelm estirmate-high. 

The estimated loss of 685 mule deer, resulting from the hum- 
dationofwinter range was derived by multiplying thetotaline 
dated winter range for nmile deer (11,600 acres) by a density esti- 
mate of 0.059 deer/acre (Zajanc 1948) Wle 2). Because the den- 
sity estimate used was from a period of lower mule deer density, 
theestimatedl~was~ideredtobean~luteminimumloss 
E!StilWi*. 

Cubstructi~ of Highway 37 through the winter range procked a 
loss of 580 acres of winter habitat (US. Dep. Army 1971b, 1971~). 
Ihehabitatloss was subdivided intotwoportions: 1) theareafrom 
lM+lileCreektoSta&ill;aud2) the remai&erof thehighway 
fromFi\Ee-nileCreektotheIake -bridge. lbeestimated 
acreagelogtineachsectionwas calculatedbymultiplying the 
miles of road in the segment by 26.7 acres per mile. The T&n-Mile 
to Slxmehill segment (432 acres) was multiplied by a density esti- 
mate of 0.059 deer/acre (Zajanc 1948) to obtain a loss estimate of 
26 mule deer. Ihe remainder of the estimated loss of habitat (158 
acres) was. multiplied by a density estimate (0.029 deer/acre) which 
was equal to on-f of the previous density estimate (0.059 
deer/acre) to obtain a loss estimate of 5 mule deer. The lower 
densityestimatewasusedbecauseofthelowernumberofmuledeer 
using this porticn of the winter range (Brown 1983, pers. commun.). 
A total estimate of 31 mule deer lost due to construction of High- 
way 37 was obtained by adding the two previcus estimates (26 and 5 
mule deer). Icsses ~etocollisions withvehiclestraveling along 
the highway were additional with 20-30 animals estimated to be 
killed for each of the 10 years since the completion of the pro- 
ject. US. Dep. Inter. (1965) estimated 1,800 mule deer within the 
area of influence; however, there was no prediction of how many of 
these individrals wouldbeimpactedby the project. 

An estimated 4,987 acres of mule deer spring range (1,583 
acres of grasslands and 3,404 acres of sub-irrigated grasslands/hay 
meadows) were inundatedbythereservoir. Thedeer using these 
habitats were displaced onto higher, more dormant spring ranges 
having lower nutritional levels. This resulted in a reduced repro- 
Wtive rate; however, no population loss estimate could be made 
directly with the available data, and emphasis was placed on the 
loss of habitat; In addition to the 4,987 acres of grassland 
habitatslostdreto inundation, a portion of the riparian and 
conifer habitats inundated by the project also provided areas of 
early "green-@ as spring range. However, these acres were not 
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considered,making theeatimateof 4,987 acres of spring range 1-t 
anabsolute minimum. 

Aqualitativeloes estimateofhighwasassemedbaseda~ 
criteria (a) through (a) cm page 9. !Lhe 106s of winter d spriq 
range6 andtheassumptiara~acentareaswereatcarrying~~city 
werecadderedwhendeterminingt3edegreeofloss. 
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The Ural-Tweed bighorn sheep herd occupies the east face above 
Iake Koocanusa and is cne of the few remaining native bighorn sheep 
populatim in northwestern Montana (Anon. 1975). !Che historical 
distribution of the population has been along the east face from 
CrippleUorseCreeknorth toPinkhamCreek,and theKootenai River 
east to the top of the Pinkham divide (Brink 1941, Couey 1950, 
Brown 1979). Bealey and West (1935) reported bighorns as far south 
as-creek. During the mid-1%0's sheep were observed swimming 
the KootenaiRiver,atvariouslocaticns alcng the westsih of the 
river,andmovingnorthandsouthacross theUnitedStatesXanada 
border (U.S. Dep. of Agric. 1965a, 1966). 

Thisherdhashistoricallyreceived ahighlevelof management 
consideratim. Currentlybighomsheepare ranked fifth in manage- 
ment priority for Region Cne (northwestern Montana), Montana Depart- 
ment of Fish, Wildlife and Parks (unpubl. files). Due to the current 
wlaticn status of this herd increased management will be needed 
to insure the existence of a native population. 

Areas preferred by the Uraleeed bighorn sheep are steep, 
south- and west-facing terraces formed by a series of cliffs and 
benches~tainingan~bunchgrasshabitattypewithafew 
scattered ponderosa pine and Douglas-fir (Ensign 1937, Brink 1941, 
Zajanc 1948, Brown 1979). From observations of radimllared 
sheep, Brown (1979) determined there were movements of bighorns 
between seasonal preference areas. 

. 3) PoDulatlonStatus 

The history and population trend of this herd is presented in 
Appendix D. The available information indicates this population 
underwent steady population growth from the 1940% until it stabi- 
lized in the early 1%0's at approximately 150-200 animals. At 
this time the population suffered a catastrophic decline in numbers. 
Brown (1979) estimated, at the time of his study, there were approx- 
imately 25 bighorns remaining in this population. The current 
population estimate for this herd is still approximately 25 sheep 
(G. Brown 1983, pers. commun.) indicating the population has appar- 
ently stabilized at this low level. 

The population estimates presented in Appendix D and the 
methodologies on which they were based were examined. Actual field 
observations, such as the three intensive studies (Ehsign 1937, 
Brink 1941, Brown 1979), were used to temper the less exact esti- 
mates. lhe harvest data from 1954 through 1972 were used to verify 
the population estimates considered to be representative of the 
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actual pc@latim levels. Tbeestimatedpopulationlevelsfrom 
1934 to date are illustrated by Line A, Figure 2. 

Population observati- made by phsign (1937) and Brink (1941) 
were an accumulation of sightings by observers on foot. Sheep were 
unsy missed &ring these surveys, therefore, the estimates 
arecorrsideredtobetheabsoluteminimum~tionpresent 
through thistimeperiod. The estimatescorrtained in theUS. 
Fore&Service Annual Wildlife Reports for this period correlate 
well with the estimates contained in the reports of mign (1937) 
and Brink (1941). !Ihese estimam were made when a substantial 
amcuntoftimewasspentcollectingfielddata fromtheural- 
areaanditwasassumed theperscnnelmakingtbeestin&esMa 
goodknowledgeof thebighomwtioh Tbeestimatiollofthe 
populationtrendthroughthisperiodoftime was&termir&by 
plottingacurve thraqhthepointsrepresenting thermlistic 
populationestimates for the area. 

lXlringthisperiodonlythepapllatiorrestimatemadebyBlair 
(1955a) was carsidered to be reliable. !Cbe mid-point (162.5) of 
the range (150-175 head) estimated by Blair (1955a) was used as the 
popllatia level for this period. The estimates by the MartaM 
Department of Fish andGame and the US. Forest Service during this 
period were considered to be over estimates (R Weckwerth 1983, 
pers. commun.). These estimates were made for end of the year 
reports and were based on little or no field data. Since these 
estimates were considered to be unrealistic, they were not used in 
determining the overall population trend. 

Only one population estimate for thisperiodwaslocated. US. 
Dep. Inter. (1965) in an analysis of the potential impacts of the 
Libby Dam project estimated there were approximately 170 bighorn 
sheep inhabiting the Uraleeed range. US. Forest Service Mnual 
Wildlife Reports for this period were ccnsidered to be fairly unre- 
liable, as evidenced by the excessive estimates for the 1950's and 
were not reviewed. 

At the completion of his study, Brown (1979) estimated there 
was a total population of no more than 25 sheep. In 1981, 22 sheep 
were observed on the area. These estimateswereconsideredtobe 
reliable indicators of the actual population level at the time of 
the surveys. 

Harvest data from 1954 to 1974 were helpful in evaluating the 
validity of some of the estimates. Wishart (1978) following a 
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populaticnagestructuredescribedby Cowan andGeist (1971), 
determineda fallpopulatiarof1OObighomsheepofallagesmd 
bothsexeswas requiredtoyieldanaverageaffourtofi~legal 
(three-quartercurl) rams-p Thisisraqhlyorrelegalram 
per25bighornsheep. Usingthis~onandtheharvestesti- 
mates for 1954 through 1973, the minirmm population based on100 
percentharvestofalllegal rams wasplotted (IJneB, Pi-e 2). 
rXrringtheearILy 1%0's, threeBo0neandCrockett rams werehar- 
vestedfrom~U~~~~~indicatingdllthelegal rams 
werenotbeingharveetedeachyear. SincealOOpercent*tof 
thelegdlramswasnotcnrurring,theest~~~011thehat- 
vestareatmlutemininumpopulati~leuels. 

~ingtheperiodof1951~~1966upto3O~its 
(thr~rcurlr~)were~for~lboteMiareawitha 
maxi.xnxa~oflO rm (SixfrcxntheGral~, withan 
averagehuntersuccess of28Aperce!tlt(ucnL Dep. Fish, wildl. 

PC-by-n-Tbrat+mcrrt 
andparks,unpubL files). Tbeestimaazsof~~b&~~sheep 

pOrestservicefortheIkal~papulatianshaild~~produoed 
atleastl3-22lega.l ranmx my, Ifthisrnuxberoflegalrams 
wereavailable, thearyrualhunterharvestshouldhavebeengreater. 
~refare,apopilatianle~linthevicinityof150-200bi~m 
sheepwascmsideredtobemorereascn& la lhispQulaticnlevel 
correspaxls fa\lorablywiththepqxilaticn~timaeeab17Osheep 
within the area of influence (U.S.Dep. Inter.1965). 

The pcqulatia decline resulted from the cumulative impacts of 
atleasttwoevents: 1) ecological successicnfrananopenbunch- 
gr~-~r~pinedisclimaxtoamotecloeedDoug~fircam- 
munrty,and 2) ccnstructiorr of the Libby Damproject andassociated 
facilities, including 
sheep range. 

relocation of Highway 37 through the bighorn 

ThreesMiescu&cted cntheUral+Weedrangealldetermined 
thesbeeppreferredthecqenbr;nchgrass cc&amities withscattered, 
T stands of-timber - ponderc6a pine and Daqlas-fir (l&sign 1937, 
Brink194l,Brown1979). Ihesecoqarefaworablytostudiescar- 
*on other bighornwticns (Couey1950, Smith1954,Geist 
1971). The quality of the Ural- range for bighorn sheep has 
historically been maintained by fire which pro&ced the cpen bunch- 
grass communities. This is docummted by the akndanoe of fire 
scarred trees in thearea (Brown1979)andthroughaerialphotos 
takenin1949whichshowthepresence 
adjacenttotheKootenaiRiver. 

ofnumerars fires inthearea 
Rowever, with the initiatiti of 

intensive fire suppression in the 1930'8, the role of fire in main- 
taining the preferred ecological disclimax was circumvented and more 
densely forested Douglas-fir communitiesbecameestablished~~ 
guality bighorn sheep habitat. A summarixaticn.of the incidence of 
fire in the area between 1940 and 1977 (Brown 1979) illustrates the 
active fire suppression policy inacted throughoutthearea (mix 
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E). Stelfox (1976) noted this same type of fire suppression and 
resultinglossofbighomsheephabitat~etoadvancedecological - 
succession inthem valley,Alberta,canadabetween192land 
1953. 

Completiar 0ftheLibbyDamproject inundat~approximately 
4,350 acresofbighomsheepcrucialwinter rangeand spring range. 
!l.his area provided winter forage &ring periods of adverse climatic 
ccnditiorrswhenthesheep concentratedatthelowerelevationsdue 
to snowdenphs whichprohibitedmovementwithinthehigher ranges. 
Possibly more importantly, this lower porticn of the sheep range 
providedhighlynutriticus spring forage foranimalswhxhhadspent 
the majority of the winter subsistingondormant,driedvegetation. 
Iheimportanceoftheseareaswasprobablygreatestforewesinthe 
late stages of pregnancy or lactating. Stelfox (1976:29) concluded: 

llhlleybottomsandlow-elevatiansouth-facingsl~areevi- 
dently important to sheep in late pregnancy, and they influence 
lambpro&ctimandsurvivalbecause theyare thefirstareas 
to green-up and provide the high protein forage necessary 
duringlatepreqE&ncyandearlylactaticn'. 

Rd.lowing the reascning of Cowrm and Geist (1971), Wishart (1978) 
concludedewes cnpoor nutritiaraldietsand inastateofenergy 
drain were unable to pass sufficient nutrients to their offspring 
re&cing the lamb's chances for survival. Brown (1979) documented 
the historical spring use of the KootenaiRiver flmlainbybig- 
horn sheep. Since its inundationthesheephaveactuallyshowna 
tendenqtousehigher, dormant ranges in the spring (Brown1979). 
With the loss of importantagreen-upa areas, thesheephavebeen 
forced to use lower quality dormant vegetation for a 1-r period 
oftimethannormal, resulting inasuspectedreducticn inphysical 
ccnditim and reproductive success. 

Part of the Libby Dam project was the relocation of Highway 
37. Pormerlythishighwaywaslocatedalong thewestbank of the 
Kootenai River with access along the eastsidelimitedtotheuse 
ofunimprovedroa&andtrails. TheBurlingtmWorthem(Great 
Northern) Railroadparalleledthe river on the east side; however, 
with the exception of a few sheep mortalities resulting from colli- 
sicns and tlue to a relatively low level of human disturbance, this 
railroadprobablyhadminimal impact on the sheeppopulation. 

Highway 37 bisects the bighorn sheep range creating an island 
of habitat between Iake Koocanusa and the highway. Ixle to the 
increased human disturbance, sheep use of this land is probably at a 
level below its historical level. In a summary of various studies, 
Thorne et al. (1979) concluded stress due to human harassment 
(active or passive) had a detrimental effect on bighorn sheep by 
increasing the overall energy expenditure and reducing the chances 
of survival and/or growth of lambs, ewes and young rams. It also 
may have caused the animals to forage in areas of poorer guality 
habitat. Horejsi (1976:154) stated: 
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~assmenthasasignificantimpactarindivirllalsandthe 
pcpulatian: 1) it mayreeultindeath through predatiar, acci- 
dents and increased hurt- mortality, 2) it may affect growth 
and devuopfoent of itdividuals, 3) it may calSe abardonment of 
some ranges or parts of them, and 4) it alters activity pat- 
terns and distributian aI occupied area&” , 

A shift in lambing and nursery areas from the historical areas 
observed by Brink (1941) to those ocaqied after the corrpleti<n of 
the project (Erown 1979) was probably directly related to tireased 
human activity and loss of spring habitaL This shift has caused 
thesheq?to\Iseanar~oflowernuttiticnal~~(~areaof 
latexagreen-q~asaparturitiararea, anilhasprobgblybeena 
oontributingfacWrinthedecr~inthesheeppopilatiorronthe 
Ural* range, In additim, the lmgthy aectirlns OfslBarhiqh- 
walls (up 500.6 miles) createdwhen thehi*wayuasD 
act as a barrier to B tothehabitatsbetween~highwayand 
the reeervoir. 

.- Quantitative loss estimter 

- An estimated 106s of 4,350 acres of crucial winter ad 
wing range- 

-Aneetinratedloesob78to102bighonr~asaresult 
of ~LWJynMprojecL 

- uualitative loss eetimte - high. 

A fiwe illustrating the estimated mininun popuiatiql levels 
of the Ural- biwm sheep herd from 1934 to date was pqared 
(Figure 2). lhis fiwre illustrate6 the catastrophic populatiar 
decline that occurred in the late 1%0’s and early 1970’s, with the 
populatim stabilizing at woaiaately 25 animals (Line A). Declines 
such as this have -red naturally in nuerw bighorn sheep 
wtiars. The decline experienced by the Ural- population 
closely parallelled those deecribed by Stelfox (1976) for five 
bighorn sheep mtions in Canada’s Natirndl Parks, where over- 
grazing and reduced physical cxndition, resulting in wia- 
lungworm disease, conkG.ned to cause a rapid mortality of at least 75 
percent of the populatioln, The decline of the mrryall populatim 
in Colorado was even more dramatic, with an over-winter (1923-24) 
decline from an estimated 350 bighorn sheep to 12 head, a 96.5 
percent decrease (Buechner 1960). 'IhedeclineofUral*eed~- 
laticn may have been a natural-~-lungworm disease 
- occurring with or withmt the canstructian activity and resultant 
loss of habitat, OK it may have directly resulted from the mtruc- 
ticn of the Libby IlamprojectandcorrespoMing increase inhuman 
activity and harassment. 
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The declines of the Canadian and l&rryall pcqulations were 
followedbya rehuildingof thepopulation. In theCanadianpopu- 
lations, Stelfox (1976) found after a 25 year period the population 
had achieved their previous levels. @enter (1943) reported the 
!L!arryall herd had exceeded its previars estimated populatiotls only 
16 breedingyearsafter its catastrophicdecline. LineC (Figure 
2) illustrates a populatim trend for the Uralaeed herd approxi- 
matinga recoveryratesimilar tothesepopulations. Thispopula- 
tion trend shows a dramatic decline leveling off at 25 percent of 
the original level (42 animals) and then rebuilding to the original 
popiLationlevelafter a25yearperiod (1990). TheUralGlWeed 
herdshouldha~~riencedar#aulati~trendsimilartothis. 
Since this herd has not started to rebuild (Brown 1983, pers. 
commun.), a factor which is suppressing the population growth is 
iIldiC&&. 

Ecological successim has advanced, largely de to active fire 
suppression, causing a furtherloesofsuitablebighomsheephabi- 
tat. However, the bighorn sheep pqulatia should have reqcnded 
after the decline of the mid-1%0's, rebuilding to a population 
levelsomewherebelow thepeak. Tlo determine the level to which the 
populatim should have rebuilt, Line D (Figure 2) was produced to 
illustrate a natural populatiorr fluctuation based on the availabil- 
ityof suitablehabitat. This isanormal fluctuation occurring 

Mturally in most populaticxls. IHngthisreasa&g,a1990popula- 
tionofllSsheepwasestimated, thesamenumberdeterminedtobe 
present 25 years before the peak (1940). The populaticn trend 
illustrated by Line E approximates the population recovery that 
should have occurred following the decline, if only the advancement 

of ecological succession wassuppressing theuralaeedpopulation, 
The population would have stabilized at approximately 115 sheep. 

The remaining factor thatcouldbe suppressing the expected 

pqulation recover y is the Libby Dam project with the KWllting 
loss of habitat and increased human disturbance. The impact of the 
project and associated facilities was assumed to be the difference 
inpopulatiorrlevelsbetween theexistingpopulation (25 animals) 
and whatwouldbeexpectedifonlytheadvancementofecolcgical 
succession wasactingon thepcpulaticn (115 animals). Using this 
assumptiar, 90 bighorn sheep (115-25) were lost from the Ural+Fweed 
population as a direct result of the construction of the Libby mm 
project and associated impacts. A plus OK minus 10 percent range 
for the est&r+ed population level yielded a range of 78 to 102 
sheep impacted by the project. 

A qualitative loss estimate of high was assessed 'based on 
criteria (a) through (d) on page 9. Inundation of winter and 
spring ranges, displacement of seasonal ranges (i.e. lambing areas) 
and additional human disturbance were considered in the development 
of this assessment. 
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E. ELK 

Theelkpopulatiarwhichinhabitedtl~impactarea~isted 
of anumber ofsmallisolatedher* scatteredmoughout thearea. 
These herds were demendmts of elk transplanted into Lincoln 
CountyfromYello~~tionalParkandthe~~onalB~~. 
Atotalofninetransplants,totalling3ll inimals,wereca&cted 
from1927 to1966 (Mont. Dep. Fish, WildLrmd Parks urpla files). 
Wherepotential forelkandwhite-tailed&ercompetitia!has 
existed,thewhitetaileddeerweregiven maMgement priority with 
rehcticmsinthe elkpopulationrecammerded asameansofreilucing 
the interspecific competition (Bergesa~ 1946, Blair 1955b, US. 
tip. Agric. 1956). Currentlyelkarerankedssccnd,b&indwhi~ 
taileddeer, inthemanagementpriority listingofwildlifespscies 
forI&gicnm (northwestemHcn~,HaMnaDepartmentofFish, 
Wildlife and Parks. 

During thespring thrcqhfallperiod,elk werescattered in 
smallherds thraqhcuttheareaofconcea Tlhemajorityofthe 
habitat types withintheareaofcarcernwereutili~byelkduring 
this period; preferred areas of foraging habitat were located 
adjacent to thermal cover and awilable water. 

Assnowacauaulatedinlatefdllandearlywinter,theelk 
migrated onto the winter ranges. TheserangeswereusuallysaM~ 
andwest-facingslopes,andwereusuallylocatedon themid toupper 
porticns of the slope, abovetheareaoccupiedbywinteringwhite- 
tailed deer andbelowtheareautilizedbywintering mule &er (US. 
Dep. Agric. 1956). lXringperio&ofseverewinter weather, theelk 
~~tratedatendencytomigrateontothelowerbenchesandbottom 
lands, increasingthe interspecificcompetitiarwithwintering 
white-tailed deer (Blair 1955a). 

. 3) -status 

The elk herd within LincolnCountysteadily increased insize 
aftertheinitialtransplantsandwasstillincreasingduring the 
mid 1960's (U.S. Dep.Agric.l965a, 1965b). In1941, the first 
hunting season was opened to reduce theelk herd,suspe&ed of 
becoming large enough to dominate the white-tailed deer winter 
range. The season was reopened in 1952 and a general elk seascn 
has been in effect since. 

TheareaobtheKoateMiRi\FerimpactedbytheT.ihbvaampr~ 
ject never ~~pp~ted a very large population of elk. Brown (1983, 
pers. commun.) estimated there were 50 elk using the Kootenai River 

valley from Jennings to Gateway. Theseelk werescattered insmall 
herds throughoutthearea WithnO occurrence ofmajorseasonal 
concentrations. US. Dep. Inter. (1965) estimated there were 300 
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_, elk within the area of influence. Nodatacouldbelocatedto 
justify an elk papilation of that magnitude unless the entire Fisher 
River drainage was considered. Therefore, the population estimate 
of Brown (1983, pers. commune) wasuseda 

Inundati~ofhabitatandloes ofhabitatdue tocunstructia 
oftherelocatedrailroadgradeand them roadsystemhadnegli- 
gibleimpactsorrtheresi&ntelkpopulation, Thesedevelapments 
didincreasethetotal ~tofhumandistur~cewithintheimpact 
area,pro&cingaslightdetrimental effectcnthe seascnaldistri- 
buticm of animals. 

A nagligible number of elk were estimated to be lost from the 
population inhabiting the impactarea. 

Becauseoft%elowlevelsofbqxtstotheelkpopulationand 
theabundzlnceofbabitattowhichi~ctedanimals 
negligiblelosseswereestimatedtohaveoccurred. 

could disperse, 
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F. ?lOOSE 

Apopilaticnof moose inhabits the KcatenaiRiwr valley; 
however, littleinformatim isavailableartbe ~distribu- 
tion, habitat preference, andstatus of thepoqulation, Currently 
moose are ranked seventh in the prioritization of management cbjec- 
tives for Region- (northwesternn~~),H~~Departmentof 
FishWildlifeandParks. 

Available informatim on the seasadldistrihutianofmoose 
WithintheKooteMiRivervdlleyindicatesthePinkhamCreekand 
Pinkham Riw areas are the preferred areas for moose (Drumheller 
1936, Zajanc 1948) with small populations of 4 to 5 animals in 
eachtribubryofthe KootenaiRiver Cus. -Agric, l965a). 
Shrub fields in oldhurns andloggedareasappearedtobepreferred 
as forage sites (U.S.Dep.Agric.l965a,1966). Moosehave been 
observedwinteringfram~lowerelevaticnstoareasashi~as 
6000 feetinelevation, Zajanc (l948) chervednomm3eormoose 
tracks&inghissurveyoftheGatewaytoJenningsarea. Be 
statedtherewereprobablyafewmocseresidbq intheFiveHile 
andTennilecreeks,andthemooserangewould~l~anyofthe 
streambottomtype fM i.ntheFisherRiverarea. 

. 3) Es?QumnStatus 

Ascatteredpopulation Of moose inhabitedtheareaimpactedby 
the Likby Bun project. As indicatedbytheavailabledata, the 
population was increasing&ring thel95O'sand60's; however, no 
reliable population or density estimates were available for the 
project area. !Che US. Dep Inter. (1965) estimated a populatiocl 
of300moosewithinthereser\loirareaof influence; how-r, no 
data could be fcund to supportapapulationestimateofthismagni- 
tude. 

Bottomlands andlower benches inundatedbytherese~voirprob 
ablyallprovidedhabitat utilizedbymooseduringoneor more 
seasas. Koss of this habitat resulted in a loss of mocse from the 
populationand/or displacement of individualstoother areas. Un- 
less displaced indivi&alslccatedquality, unoccupiedhabitatthey 
were eventually lost from the prqulatian, 

Ccnstructi~ Of the BuKli.IIgtaI bkDKtheKn railroad grade alOrrg 
the lower Fisher River and Wolf Creek also removed habitat utilized 
by-. Flath (1972a) reported three moose were killed along the 
relocated railroad grade during the winter of 1970-71. 
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-Quantitativelossestinmte 

-5115 moosewerelost~etoinundaticnofthe et- 
areaandthe subsequentrehcti<n inthecapabilityof the 
habitattosupporttheseanimals. 

-20-40moose~~beenl~tduetotrain~llisi~al~ 
the rel~tedrailrcadgra&duringthe13 yearssince 
thegradewascompleted. 

-Qualitative loss estinnte-low, 

!l+lcss due to inundationofbabitatwasderivedbyretiewing 
theavsulabledataandusingthebeetinfor~~~to~apa 
reasaxblelossestiute. Plisestimateishsedstrictlyonbest 
professiaral judgment and relates toacreages of habit&lost. 

!Lbeloss resulting from relocating theJ3urlingtorrNorthem 
railroadgradewasegtimatedby~tiplyingtwoarnuall~esti- 
mates (1.5 and 3.0 -year) by thel3 yearssirrcethecompletion 
ofthenewgr~,resultinginan~timatedlossof20-40moose. 
lhisannuall~estimatewasbasedonthefindinesofFlath 
(1972a) and the fact the railroad grade was located within the 
riparian zm, apriorityhabitatof the mcose. 

Aqualitativelossestimateoflowwas assessedbasedon 
criteria (a) and (b) on page 9. !&eloss ofqualitymoosehabitat, 
the to inundation and the relocationof the railroadgrade, was used 
in thedeterminationof theimpactassessment. 



G. BLACK BEAR 

Black bear were probably relatively numerous within the Libby 
Dam impact area prior to inmdatim of the @ool arm Uss of 
25,536 acres of terrestrial habitat redaced the a=ilability of 
high qmlity farage areas and kming sites. This loss of habitat 
resul~inareductiarintheIlumberofb~bearswithinthe 
KooteMiRiVervalley,mdwaS suspectedtohaveaffectedthe 
reprodxtive rate of the population adjacent to the reservoir. 

Historically there has been very little species marqewk . 
directed at the black bear. Currently, black bear is ranked fourth 
in the vt prioritizatia for Regim m (norm Mar- 
hnal. Jkxk2ma Department of Fish, Wildlife ad Parks. ‘Ihis rank- 
ingWillallowfortbe~l~of 
this species. 

mmgenmt strategies for . 

Riparian~eaSrmdloWerbSbB3alargtheKCU&laiRi~ 
prwided high wity seasaml habitat for black bears. urge 
cottonwood trees located alaq the b&touts prwided of preferred 
Wming sites as described by Jadcel and Cowan (1971) and Gillespie 
(1977). Lower benches and broken topography also puvided -suitable 
hing sites; however, in comparti to the riparian sites these 
locatiorrs were suboptimal. Riparian areas provided atamdant lush 
Pegeeationdl forage &ring the spring ti an akmdant late SUIUlR?K 

and fall food supply of berries and mast. Lindzey and Heslow (1977) 
observed blade bears preferred seral stage vegetation (such as fouM 
in the riparian tirstory and in &rubUnd 
less productive stands. 

areas) to older aged, 
Jahl and Cowan (1971) d&e- black 

bears axcentrated at lower elevatiars &ring spring with xnouement, 
primarily by males, to higher elevatiars after the breeding seascn 

It has been determined the quality of the’habitat regulates the 
reproductive suaxss of the black bear (Rogers 1974). Female black 
bears~goodtohiqh~itybabitatnotailyobtainsexualmatur- 
ity at an earlier age, therefore allawing them to produce tire young 
king a lifetime, but also have a greater reprsve rate (more 
years in which litters are produced and mQfe young per litter). 
sc1rvival of young and yearling bears is also greater &ring years of 
good food pro&ctian (Rogers 1974). 

. 3) m Statiln-. . 

No reliable prmroject estimates were available for the black 
bear papllatim within the area of concern, The US. Forest Service 
Annual Wildlife Reports e&hated the numbeK of black bear Within 
the ranger districts for the Kootenai National Forest. These were 
roughestimatesbasedolllimiteddataandwerenotusedinthe 
analysis. JonkelamjCowan (1971) studieda black bear papulatim 
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northofWhitefish,Wontana(approximately35mileseastof the 
*Ct areEI) fOK 7 YEWS. During thecourseof their study they 
estimated the following densities of black bears: 1960 - l.0 bear 
per 640 acres; 1961 -1.25 bear per 640 acres; and1966 -0.6bear 
per64Oacres. Inobtaining&eseesti~t&estheyusedthetotal 
landarea, even tioughportions of it wereknowntobeunsuitable 
toblackbears. Highqualityriparianhabitatalcng the Kootenai 
River probably supported a high density of black bears similar to 
the 1960 estimate of Jonkel and Cowan (1971). axle to a more stable 
foodsupplytheblackbeaKpopiLationprobablydidnotundergo 
severe populatim fluctuations and therefore the low value of 0.6 
bears per 640 acres and the high value of1.25 bears per 640 acres 
werenotusedinthepopulati<nestimates. Usingadensityestimate 
of 1.0 black bear per square mile (64Oacres) apopulationfor the 
terrestrialhabitats (25,536 acres) was estimatedat animals. In 
addition, thesame&nsityofblackbearswas assumedtoinhabitthe 
Fisher River, Wolf Greek and &xtine Creek drainages which were 
impactedbyaloss ofhabitatrelatedto the relocationofthe 
Burlington Northern railroad grade. 

Formatia of Lake Koocanusa inundated 28,850 acres of various 
habitats, of which 25,536 acres were terrestrial habitats. Replace- 
mentof thesehabitats witha largebodyofwaterhadanegative 
imoact<n~bladcbearsinhabitingtheimpactareaandadjacent 
habitats. InuMaticn of 9,197 acres of high guality habitats (1,583 
acres of grassland, 3,404 acres of sub-irrigated grassland, 667 
acres of shrub riparian, 159 acres of upland shrub, 873 acres of 
cottonwood riparian, and 2,511 acres of mixed riparian) probably had 
thegreatestimpact on the resident black bear population. Inun- 
dation of these habitats resulted in the loss of preferred foraging 
areas (Lindzeyand Meslow1977) anddenning sites (JonkelandCowan 
1971, Gillespie 1977). Inundation of 14,959 acres of ccnifer habi- 
tatsdlsohadanea;rtiveimpactartheblackbearpopllatiocl. These 
habitats may not have been as preferred as the grassland and riper- 
ian areas; however, theydidprwidehabitatcomponents knowntobe 
used for foraging and denning. 

.!Ihe inundated habitats also provided SBMfl& US? aKeaS fOK 
black bears whose home ranges were primarily on areas adjacent to 
the reservoir. IDES of the high quality habitat (grasslands and 
riparianhabitat) necessitatedmaintenance- foraging anddenning - 
of the bears an poorer quality higher elevationa' ranges, which. 
probably resulted in a reduced reproductive rate and reduced 

-survival of young (Rogers 1974). 
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-Quantitativelussestimate: 

-40 blade bearslostheto inw%kiarofhabitat(25,536 
acres) resulting inare&ctia intbeabilityof tk habitat 
tosupport&eseanimaW , 

-3bladcbearslostduetothe relocati~ofthe~rlington 
NorthernRailroadgraderesulting inalossofbabitat 
(2,000 acres) and a re&cticn in *ability of thehabitat 
to support bears. 

-Qualitativelussestimate-hi*. 

Ihelossestimateswerec&cUWd usingthedensityestimate 
ofl.ObLadrbearper640 acres. lk reservoir inudatedappraxi- 
mately25,536 ~reeofterreettial-itatr~~tbeblisdtbear 
~lati~by4Oanimals (25,536/640). l%e railroadgra& relaca- 
ticnremoved2,OOOacresofbabitat,primarilyr&0riantypes, 
resultinginanestirPatedloesofthteeb~~s(2,000/~0), 
These estimates assumeall thelosthabit&suereutilizedbyblack 
bears. Thedensityestimateobtai8M frcxnJa&elandCowan (1971) 
wasbasedonsimilarreawking. Bears,which inclwkdthehigh 
qualityhabi~tinundatedbyther~ iraspertoftheirhome 
range,~ienoedar~r~~i~rateandsurviwlof 
Yams T'his was relatedtotheloesofhighqualityhabild.and 
maintenance (foragingand&fming) of thebearsarpoorerquality, 
highele~ticmal ranges. lhiswasan unnwsurddedirectlossto 
theb~bearpopllation,and~izesthefact~loeseeti- 
matesidentify~absoluteminiralmnumbersofhl;lckbearsaf- 
fected. 

!lk qualitative loss estimate was determined by using criteria 
(a) *rough (a) on page 9. It was determined the inundatedhabitat 
wasimportxnttothemaintenzmce ofasegmentoftbebladdear 
populaopulalnpin the KootenaiRivervalley,andinfluencedthe 

success and survivability of blade bears utilizing 
adjaoent areas. 
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H. c;RIZzLYBEAR 

Thegrizzlybear,classifiedasa threatenedspecies in Hcntana 
(US. Endangered Species Act, 1973), is a native of the Kootenai 

RiWK Ualh?y. A variety of habitats aver a wide elevational gra- 
dientarerequired tofulfillthe seascnal habitat requirements of 
thegrizzlybear. FOKIWL~O~ of I&e Koocanusa inundated approxi- 
rnately 25,536 acres of terrestrial habitat which provided seasonal 
habitat requirements for the grizzly bear population utilizing the 
areaofccncern. Regionme, McntanaDepartmentof Fish, Wildlife 
and parks has ranked the grizzly bear eighth in management priority. 

Grizzly bears utilize a diversity of habitats during the spring 
throughfallperiod. After emergence fromtheirdens in the spring 

grizzly-s selectsn owchu&s, ridgetopsandlowelevation ripar- 
ianareaswheresucculentforagehigh inproteins,sugars,andfats 
is readily available (Jankel 1982). Mealey et al. (1977), Singer 
(1978), and Servheen (1983) have documented the importance of stream 
bottoms, wet~,andalluvialareas~ringthespring. l'hehigh 
water table and alluvial soil deposits in these areas support diverse 
communities of mescphyticshrubs, forbs,andgrasses. Forestedtypes 
containing these same types of plants, as well as security cover, 
are also heavily utilized by grizzly bears (Mealey et al. 1977). 
The succulent vegetation reduces thephysiologicalstress thegriz- 
zly bears undergo during the weight loss period from den emergence 
totheearly summer whenberries start to ripen (JonkelandCowan 
1971). Insomeareasbiggamecarrion isanimportantspring food 
(Jonkel 1982). With the abundant big game populations wintering 
along the Kootenai River valley, a ready source of carrim was 
available as a food source for grizzly bears. 

During summer, grizzly bears are less restricted in habitat 
selection because most grizzly bear range is snow-free, and many 
habitats prwide succulent vegetatia (Jcnkel 1982). Many bears 
follow the "green up" to higher elevations during this period, and 
movements to upper elevations can be abrupt, with little use of 
timberedhabitatsat middle elevations.during this period (Servheen 
1983). As the various berries ripen in mid-summer, the bears take 
advantage of this abundant, nutritious food supply to improve their 
&sical conditicn prior to denning (Jonkel 1982). The shrubfields 
at the lower elevations ripen earlier and produce a downward 
movement of bears (Pearson 1975). 

Fall is a crucial time for bears because they must gain weight 
rapidly in preparation to denning (Jonkei 1982). Rogers (1974) 
reported a positive correlation between berry and :nast production 
and the productivity of black bears. During late fall, bears are 
forced to lowland habitat where they take advantage of the available. 
food (scattered berries and succulent vegetation). Singer (1978) 
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observedafall concentration of grizzly bears alcng the North Fork 
of the Flatkad River. 

Many factors affect thetimeof&nentrance,however,gmeral- 
ly grizzly bears enter their dens in NovenWr, often following a 
heavy snowfall (Craighead and Craighead 1972). Dens are character- 
istically located at high elevatim in remote areas with steep 
slopes, deep-i& andheavysrwrwaccumulati~ Cpearsan 1975). 

Ccqetitionfor food resources playsapartinthedistributiar 
ofgrizzlyhears within the region. Whilegrizzlybearsarenot 
strictly territorial (Craighead and Hitchell 1982), male bears 
utilizermd~fendactivity~tersdistributedan~basisof 
preferred feeding areas (C. Jcnkel 1983, pers. ammun.). 

. 3) -Status 

Limited information orrthedistritutianandnumberofgrizzly 
bear within thearea of concern is availabh US. Dep. Agric, 
(1%5a, 1966) reported the presence ofgriazlybearsarbothsides 
of the Kootenai River. Unpublished files for the Koobnai NatiW 
Fbrestdocumentthehistorical cbervatiarsofgrizzlybearswithin 
the forest. Thesereportsdoqumenttheareapr&ablydidnot 
containa largenumber ofgrizzlybears,althaqhthebearswere 
distributedthroughoutthe area of concern. 

The current grizzly bear recovery plan (US. Dep. Inter. 1982) 
delineates occupied habitat in northwestern Hontana. 
thetwooccupiedecoSy&emS- 

A gap between 

Cabinet-Yaak - 
NorthemCcntinen~Divideandthe 

existsalaqthe KootenaiRiverIldlleywherehistor- 
ical *n&ions of grizzly bears have been made. lhis indicates a 
decline inthepopulatia~ thatatarettioccupiedatleasta 
portion of the area of concern. 

Formation of Lake Koocanusa inmdated approximately 25,536 
acres of terrestrial habitats that could have been utilized by 
grizzly bears. LCW of thishabitathadan adverse@act on the 
grizzly bears within the area of concern by removing important 
~easanalhabitatcompcn~ts. Inundatedriparianandforestedareas 
providing the mesophytic plants preferred by grizzly bears were 
pKObbly Utilized by the bears. upland grasslands (1,583 aCre@, 
sub-irrigated grasslands (3,404 acres), shrub riparian (667 acres), 
cottonwood riparian (873 acres), mixed riparian (2,511 acres), up 
land shrub (159 acres), and a portion of the conifeKcus.fOrests 
(14,959 acres) provided important 
grizzly bears. 

!xaso0a1habitatcompaIeUts fOK 
!the displacement from the preferred spring and fall 

habitats caused the bears to utilize a Smaller amount of optimal 
habitatand~probblycaused thebearstouSesUboptimalhabitats 
ZUlii/OK move to other areas. Theuseofsuboptimalhabitats 
probably caused a reduction in the overall reproductive rate 
similar to that found by Rogers (1974) for black bears. Lake 
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Kcocanusaalsoinhibitsthe movement of grizzlies between the 
habitatsm thetwosides ofthedrainage. Inhibitimofthemove- 
mentshasprobablycausedar~i~inthehabitatsaMilableto 
the bears and possibly was respamible for the creatim of urmcm- 
piedhabitatbetween thetwoeco9ystems. 

- mtitative loss estimate: 

-I&et0 la& ofdmsityandpcpulatim informatimno 
quantitativelossesti+euasm&. 

-Qualitativeloss estimate-lowtomderate. 

Nodensityand limiteddistrikrtiarthtawasavailableforthe 
areaofconcern,ther~renoquanti~~~l~estimatewasdevel- 
aped Itwasassumedsomebearswerepr&ablylcstfromthepopu- 
laticn&etotheLibyDamprojecL 

Aqualitativelcssestimateoflow tomderatewasbasedar 
criteria (a) through (e) an page 9. Ihe following impacts were 
amsidered &ring the development of the qualitative luss estimate: 
1)lcssof thehighqualityriparianhabitatwhichprwidedseasonal 
habitat requirements; 2)loss ofsucculentvegetatimalmg the 
lower areas which is preferred forage during the spring and late 
summer; 3) barrier to seasaul movementsbetweenthehabitatsalax~ 
thetwosidesof thedrainage; and4) disruptiunofgrizzlybear 
social mechanisms regulating their distribution inthearea. 
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I. -LIaH 
. 

1) B 

Mamtainliat8probably utilized themajorityoftheimpact 
areapriortoaxWxucti~of Libbylhmard inundati~ofthepool 

Iarge concentrations of big Gary animals present within the 
E; particularly&ring winter,prWGedan abundant food supply 
for thisspecies. Many reportsnotedthepresence of momWin lion 
sign anthewinter rang~;howwer,~etothelack of infornhatiar, 
noestimateofthemamtainlionpopulationinhabitingtheiqact 
areaprior toprojectWuctiaawas*veloped Hamtainliotls 
are currently ranked ele\llenth in the priority listing for management 
withinRegion~e(northwes~n~~) MfhnaDqartmentof 
Fish, Wildlife a&Parks. 

lWuntainli~areknowntooccuinawi&varietyofbottom- 
landand~~habitatsintheNorthForkoftheFla~Ri\Fer 
drainage (Key1979), approxhately45 miles eastoftheKootenai 
River valley. EJornocker (1983,pers. cyraarnr_)noteduseof river- 
bottomhabitatsinnorthwesternHontrma,aswellas~~mixed 
coniferous forests in the South fork of the Flathead River drainage 
(Homocker and Eash 1981). Brown (1983, pers. ccmznmo) has observed 
relatively extensive use of the dense conifer bottoms (redcedar, 
westemhemlockand/or spruce) bymountainlim intbeLibbyarea. 
Biggamewinter rangeswereprobablyixqortantwinterhabitatfor 
lionsas well, since deer andelkarepreferredprey (Homocker 
1970). Brown (1979)obsetiamaturebigbom ramtbatwas killed 
byamountainli~ontbeUral+Cweedwinterrange. Boffmanand 
Pattie (1968) noted mountain lion distrihtia and akndance in 
Mmtana is closelytiedtodeer populations. 

No populatiorr data were available for the mountain lim popu- 
IaticnwithintheKootenaitiver valley. It wasassumed the lions 
were distributed throughout the area of concern, and utilized the 
abundant big game populatiars as a prey base. 

Loss of habitat capable of sustainingapr&base (white- 
tailed deer, mUh deer, elk, and bighorn sheep) fOK moUntdin liCtU3 
islikelytohavehada detrimentalhpactartheliollpopulation 
iii the area of concern (PI. Eornocker 1984, pers. commlm.). It was 
assumedare&ctioninthepreybAse resultedinthe lossand/or 
redistribution of the mountain li<xl territories within the impact 
area, resulting in thelossofanuher of mountain liW6 Lossof 
thedenseconiferbottomlanhalsonegativelyimpacted the resident 
mountain lion population. 
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Presenceof the reservoir mayhaveaffectedterritorial~ 
havior and interrupted movemqtsofsomeoftheresidentmountain 
lions. Mountain li<ns OCCUPY fairly large home ranges with exten- 
sive movements within the ranges (Seidensticker et al. 1973). Loss 
of all or portirns of a or more wwrtain lion territories may have 
hadanadditiaUnegative impactonthe~ticn. Displacement 
of lions into adjacent-territories creates stress which may adverse- 

ly affect the productivity of the populati<xl (@I. Homocker 1983, 
pers. conuam.). Brown (1983, pers. commun.) has olxerved mountiin 
licntracks crossingthereservoir tiingthewinter. Hesuspected 
this~twasbymalessearchingformates~ingthebreeding 
88asQl. 

-Quantitativelossestin&e-basedon the reducti<nof the 
preferred prey base. 

-Whitetailed&er 

- 12,027 acres of winter range inundaw 1,467-2,221 
whi*tiileddeerlostdue toreduceda~ilabilityof 
winterrange. 

-Muledeer 

- 12,180 acres of winter range inundated; 716 mule deer 
lost&e to re&xdavailabilityofwinter range. 

- 200-300 mule deer lost due to collision with vehicles 
during the 10 years since completiar of Highway 37. 

- 4,987 acres of spring range were lost. 

- Bighorn Sheep 

- 4,350 acres of winter/spring range lost; 78 to 102 
bighorn sheeplcstdue to reduction in suitablehabitat 
andincreaseddisturbance. 

-Qualitative loss estin&eofmoderatewasassessed. 

Thequantitativeloss estimate was expressedas alossofthe 
known prey base 7 big game populations. IAss of white-tailed deer 

(1,467-2,221) was based on the reduction in available winter range 
(12,027 acres). Themuledeerloss (716) was basedon the re- 

duction in available winter range (12,180 acres) and spring range 
(4,987 acres). Loss of bighorn sheep (78-102 animals) was based on 
the inundation ;Of 4,350 acres of winter/spring range. The qualita- 
tivelossestimatewasbasedocl thequantitativelossesandon 
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criteria (a), (b), (d), and (e) on page 9, and was considered to be 
camxvative. The loss estimate did not consider the additional 
prey base - ie. mowshoe hares am. 

. 

a 

. 
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J. EummREm 
. 1) - 

50 

The 52.5 miles of riverine habitat, 48.8 miles of tributary 
streams, several bodies of standing water, riparian habitats, and 
mosaics of forest and shrubland habitats inundated by Lake Koocan- 
usa supported populations of many species of furbearers. Beaver, 
muskrat, mink, river otter, pine marten, lynx and bobcat were the 
species considered to be the primary furbearers within the area of 
concefh Site-specific data descriptive of the occurrence and habi- 
tat preferences of preproject furbearer populations were unavail- 
able. Research reports specific to furbearer populations in the 
region (Key 1979, Eomodcer and Hash 1981, Zackheim 1982, Melguist 
and Bornocker 1983, Wright et al. 1983) did provide descriptions of 
key habitat requirements and seasonal distributirxrs. As a group, 
furbearers are currently ranked ninth in the management prioritiza- 
tiCXL 

Beaver. Beaver occur in lakes, rivers, and marshes throughout 
Montana (Wright et al. 1983). Atwater (1939) noted cptimal habi- 
tats for beaver in the South Fork of the Flathead River valley were 
those areas where willows or populars were available along perma- 
nent water courses; these were generally the larger tributaries. 
It was assumed beavers utilized the Kootenai and Tobacco rivers, 
larger tributaries, and backwater and slough areas within the area 
of ccncern. 

River Otter. River otters probably utilized the majority of 
the aquatic habitats within the area of concern. Zackheim (1982) 
defined high quality river otter habitat in southwestern Montana as 
streams with undercut banks and dense riparian vegetation. Also, 
the presence of side channels and sloughs improves habitat quality. 
Melquist and Hornocker (1983) found otters in west central Idaho 
preferred valley habitats to mountain habitats, and streams 
(rivers) to lakes, reservoirs or ponds. Mudflats, marshes, and 
backwater sloughs were important to family groups during summer 
(Melquist and Homocker 1983). Fish are the main food item for the 
river otter (Greer 1955a, 1955b, Zackheim 1982, Melquist and 
Hornocker 1983). Marshes and sloughs provide a supply of slower 
fishes and prey items utilized by. juvenile otters (Zackheim 1982). 

Hink Hink are highly reliant on aquatic and riparian 
habitats (Key 1979, Melquist et al. 1981, Wright et al. 1983). 
They are common carnivores along stream courses where they forage 
in riparian vegetation, overhanging banks, and log jams. 



PineMarten, Areas ofmaturecu@eroustinberam3small 
openings are preferred by marten (Newby 1955) &cause of the diver- 
sity of year-ramd foodls pr&ded by such areas (Kcehler and Eorn- 
ocker 1977). Eottomland and lower valley slapee where old growth 
was interspersedwithfireSaused ageninge probably Pm- - 
highestqaalitynbartenhabitatwithin theareaofcuEern, 

Lpx. Koehler etaL (1979) famddenseseraltimberstan& 
tobepcferredhabitatforlynx~to~hiqh~itieeof 
snowsbe hares, their preferred prey. 3mmhoe hares reach their 
highest densitie8 in dense seral. forest (Adams 1959). Dense 
stringers of mature Dr@as-firandwe&ernlarcharealsoimpur- 
hnt habitats for lynx (Koehler et al. 1979). 

HoboaL Thaqh regitmalbabitatutilizatimdatafor this 
speciegar~lacking,itis~easpeciesofopensht~~and 
rockyhabitat (80ffmanandEhttie1968). Brom (1984, pm 
alwmJfeltthetitedbattorlantg 
alralcive to bceat inhabitatia 

alangthemlley Were 

(&antitativedata for the furbmrer species within theakaof 
ccncern are lacking. Wefore, with the wcn of the river 
otter pupulatian eetimate6 were not ColDpiled for any of the fur- 
bearers, Hel@standHornocker(l983~ obemedadervsityofl.0 
river otter/2.7-5.8 km of river habitat. Wng this density rang2 
it was estima&d 14-31 river otters inhabited the 52.5 miles of 
inundatedriverinebbitat. 

4)iimemmetifnpacts 
. 

Eeawer. OGer 52.5 miles of riverine habitat, 48.8 miles of 
tribut4fY etreams, several bodice of &anding water, and 4,051 
acres of riparianhabititswere inurdatedbytbeproject. Zhe. 
majority of these habitats pravided the ccqanents neoeesary for 
guality beaver habitat. l&se habitats were replaced with a reser- 
vrCr which is marginal or unsuitable for baavers. -The fluctuating 
water level.8 of the reservoir hi&z establishment of preferred 
foods (willow, popular, etc.) and ex,pose denning sites &ring 
periods of drawduwn. 

Muskrat. Muskrat pcpulations were closely associated with 
habitats created by beavers and grassy areas adjacent to the river 
and tributaries. ‘&se habitats were lost within the pool area. 

Ricer Otter. Preferred river, stre& atx3 backwater habitats 
for a population of river otters was replaced by Uke Koocanm, 
which ‘represents matginal or unsuitable habitat for otters. 

Mink, Rparian habitats (4,051 acre@ alaq 52.5 miles of 
river and 48.8 miles of tributary streams were 1-t to inundation 
and replaced by a reservoir; marginal habitat for mink cbe to a 
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lack of riparian vegetation. 

PineIQrten. Ho&of&e 25,536acresofterrestrialhabitats 
inundatedbytheres~irwasassumedtobeutiLizedbypine 
marten, The 14,959 acre8 of caniferous habitats inundated by the 
reservoir were assumed to be the preferred year-round habitat for 
this species. 

Lynx. Pul~rminedacrpaseofserallodgepolepinestands 
and dense mature DougUs-fir and western larch were included in the 
14,959 acres of ccdferous habitats inundated by the reservoir. 
moftheseareas re&cedt.heoverallpreyavailabilityand 
availablehomerangesforlynx,re8ultinginareductionofthe 
po@.atiarwithintheareaofaxxerIL 

W+_ FIabitats inundatedbythe reservoir were probably 
preferredbybubcats. Itwasassumedtheimpactstothisspecies 
werefairlyexterrsi~~tothelar~~tofbattomlandhabitat 
inwdated. Alossof~availablepreybaseandsuitablehome 
rangesites resulted ina redztionof thepapllationwithinthe 
area of calcema 

Quantitative: 
- 

Beaver 
Muskrat 
River Otter 
Mink 
PineMarten. 
Lynx 
Bobcat 

fish 
Hoderate 
Zbderate 
-rate 

Moderate 

I)ue to the lack of populatia data for the majority of the 
furbearers, quantitative.lCW estimates were not determined Uxs 
of 14-31 river otter was estimated based oI1 the densities (1.0 
otter/ 2.7-5.8 km of waterway) observed by Melquist and Hornocker 
(19831. 

Qualitative lass estimates were based on the loss of important 
habitats neded to support the @e-project populations. It was 
assumed there was a high papilation of beaver within the area of 
concern prior to construction of Libby Dam and the reservoir - 
supporting marginal beaver populations - replaced the high quality 
aquatic/riparian communities. Moderate populations of muskrat, 
river otter, mink and bobcat were assumed to have occurred within 
the inundatedarea. Thetotallcss of the habitats supporting 
these populaticns occurred, resulting in atotalloss of the- 
lations. Zackheim (1982) and Melquist and Hornocker (1983) 

52 



reportedwintercaditi~~toinfluenoepat~~ofotter 
habitatuse,as there islimitedaccmsibilitytowaterardrmbced 
foraging areas. AlowtomoderateE#Ixilatimofpinenmrtehanda 
lowpopulatimoflynxwereassumed toha~intbitedtheproject 
area. Low qualitative logs estimates were determhed for these 
speciesbasedan~~ti~le\lelsandthetotallossofhabitats. 



Pour species of upland game birds inhabited the area of con- 
cern prior to inundation of the pool area (U.S. Dep. Agric. 1938, 
1948, 1958, Weckwerth and Ccuey 1962). It was assumed ruffed 
grouse and blue grouse were common in the riparian areas, upland 
shrub and a variety of forest types, while spruce grouse were 
common in the denser coniferous forests. The Columbian sharp- 
tailed grouse inhabited the inundated grass and shrub areas of the 
mcco Plains. 

R&fed grouse. !l!k mixture of decihous and conifer habitat 
types within the area of concern provided yearlcng habitat for the 
resident ruffed grouse populatiorr. Puffed grouse typically utilize 
a mixture of deciduous and coniferous habitats an a year-round 
basis (Sdminster 1947, Hungerford 1951). Open hardwood stands with 
moderately dense herbaceous and sapling understory is preferred 
habitat for courtship (drumming), nesting and brood rearing (Landry 
1980), though Stcneberg (1964) documented a nest in lwle pine 
almg the North Fork of the Flathead River. Riparian areas and 
some of the conifer- forests (with scattered hardwoods) on lower 
benches are probably the preferred year-round habitat of ruffed 
grouse in northwestern Montana (U.S. Dep. Agric. 1966, Stoneberg 
1964, Wright et al. 1983). 

Blue grouse. Blue grouse typically breed in open, park-like 
stands of conifers interspersed with openings of herbaceous cover 
(lhssehl 1963, Bendell and Elliot 1966, Martinka 1972). U.S. Dep. 
Agric. (1966) noted blue grouse nested along the lower benches in 
areas of Douglas-fir and pcnderosa pine. South-facing slopes with 
fire-induced openings within the area of concern were probably 
preferred by this species. This habitat use pattern was noted by 
Stoneberg (1964) for blue grouse along the North Fork of the Flat- 
head River. This species displays altitudinal migration, moving 
upslope to spruce-fir forests in the subalpine and at the subalpine- 
alpine ecotone in winter (Bendell and Elliot 1966, US. Dep. Agric. 
1966). 

Spruce (Franklin’s) grouse. Spruce grouse inhabit mixed 
coniferous forest, generally preferring subalpine spruce-fir and 
lodgepole pine (Johnsgard 1975). Jonkel and Greer (1963) noted 
spruce grouse occurred in spruce-fir forests, interspersed with 
fire-induced seral stands of western larch and lodgepole pine, in 
the Whitefish Rountains approxi;nately 25 miles east of the area of 
concern. Stoneberg (1964) noted a preference for “medium” to 
“dense” (>2,500 stems/acre) stands of lodgeple pine along the 
North Fork of the Flathead River. Similar habitats were probably 
utilized by this species within the Kootenai River drainage. 

54 



. 
Qlueh dMupmld gtar# Thepresentdistributiorrof 

Columbian sharptails coincides with Kuchler's (1964) sagebrush 
steppetypeandthefescuewhea tgrass type (IYiller and Graul 1980). 
Brown (1971) noted fragmentary popilaticns persisted where major 
remnant stands of bunchgrass and shrubs of thenativeprairie 
remain. sharptailedgrouse relyprimarilycnwgetation for food 
(Pepper1972) withhudandfruitsofdeciduaus treesusedheavily 
in the winter (Ziegler1979). Bown (1980) W 

grasslatdsof~~~PlainsareanotthafEllreka, 

3) PoPllati<nw 

Noquantitativedatawereavailableforthe~grouse 
pop+ati~al~theKootenaiRiverdrainage. lheU.S.Forest 
Service Aruual Wildlife~rts (US. Dept. Agric. 1938, 1948, 
1958) statedruffedgrousewere commtnandmoreplentifulthanthe 
othertwoqeciesofmamtaingr~ Bluegramaewerenextin 
akndanceandwerelistedasscarceto commabwhilethespruce 
grousewaslistedasraretoscarce. ThepapulationofColurd&n 
sharptailedgrousehasbeen&creasingandexistsasaremanant 
population @own 1980). Beta 
westernMcntaM,Brown(197l) 

useofhabitatlimitatiacrsinnorth- 
feltthecolumbiansharptail wasan 

endangered (non-legal status) species. 

4)UiHZm?&tizlu@aG& 

Ruffedgrame. Anmknownquantityuf year-roundhabitatfor 
ruffedgrousewaslostto inundation Ihisspecies was likelyto 
ha~occurred~rghautthebottomlandand-benchar~dlargthe 
KootenaiRiver anditstributaries. Ihe4,051acres of riparian 
habitat, 159 acres of upland shrub, and a porti<xl of the 14,959 
acres ofccniferoushabitat (TQble 1) provided the year-ramd 
habitatcomppllents neededtosustaina ruffedgrousepqrlaticn. 

Blue'grouse. Breeding habitat for blue grouse, in the form of 
openconiferous forests on lower slopesandbenches, waslostto 
inundation, Lossofpermanentor 'persistent0 display sites - 
located in optimalhabitat,generallyoocupiedbyolder males,and 
competed for (Lewis and Zwickel 1981) - may have affected the 
overall pro-&ctivity of the local blue grouse population. !Ihese 
persistentdisplaysitesaretypicallydownedlogs, stllnafi or rocks 
in areas where thickets ofcarifer treesare interspersedwithlow 
shrub cover, on lower elevation portions of breeding habitat 
(Martinka 1972, Iewis and Zwickel 1981). Suboptimal or "tran- 
sient" displaysitesarefound inlesssuitablehabitats higher 
the breedingrange,and are frequently vacant (Lewis and Zwickel 

in. 

1981). The fact there are typically surplus males in blue grouse 
populati<xrs inspite of vacant"transie&"displaysites, empha- 
sizes theimportanceofpersistentsitesto breeding success in 
this.species. If many such sites were lost to inundatim, prod@ 
tivity of the blue grouse population may have been reduced when 
males were forced to utilize transient, suboptimal sites. Loss of 
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4,051 acres of riparian habitats - primarily those habitats along 
the tributaries - 159 acres of upland shrub, 7,159 acres of warm, 
dry-if- (Tablel) re&cedtheamamtofavailablebrood-rearing 
habitat for this species. 

SpruCegrarrSe. Thisspeciesloetyear-roundhabitatwhen 
14,959 acres of conifer habitat were inundated. Dense regeneratiorr 
stands (fire-induced) withinthesebabitatsprovidedthenecessary 
~tomaintaina~~.gr~~~e~~cn(J~elrmdGreer 
1963, Stoneberg.1964, Johnsgard 1975). 

. cailahm~gfiipltptailed- Grasslandanduplandshrub 
~eaSiIlUl&~WithintheTobacco Plainsprovidedyear-randhabi- 
tat for sharptails. Atotallossof1,360 acra of grass- 
habitat as well as 2,557 acres of sub-irrigated grass- were 
inmdatedbyther eservoirnorthoftheoriginaltownsiteof&x- 
ford (theseacres weredeterm-&ring thehabitatmappingofthe 
poolareaax&airMwi&intheI&xford~aphicHap). Ussof 
theseareasreeultedinalossofhabitats~tidltomaintaining 
the remant populatiar. 

5)EEUlWM~IWU2ktEproiect 

-Quantitativeloss estbtes - ncmeweredevelopedduetothe 
lackofdensityandpaprlatia~ information for thearea. 

-Qualitativelassestimates: 

-Ruffedgra,~ -high 
-Bluegrouse-nnderate 
-spruCegrouSe-1oW 
-CollmMansharptailedgrouse-low 

Quantitativeloa3s estimates werenot developedd~eto~lack 
ofpopulati<nsizearddensityestimates for thearea. 

Aqualitativelcxs estimateofhigh forimpactstotheruffed 
grouse populatia was based ~VI loss of 4,051 acres of riparirm- 
habitat, 159 acres of upland shr& habitat, and 14,959 acres of 
coniferous habitats. These habitats were important year-round 
habitatsneeded for the maintenanceofa residentruffedgrk 
populatiat Lossof thesehabitats resulted ina.s+equentloss . 
of the resi&ntruffedgrousepo@atiar from the inundatedarea, 
Criteria (a) through (a) on page 9 were considered in developing 
this estimate. 

Blue grouse habitat lusses were estimated to'have had a 
moderate inpact on the blue grouse popNation within the Kootenai 
River valley. This wasbaseda theimpcxtanceofopenconiferous 
forests (7,159 acres) and upland shrub lands (159 acres) as breed- 
ing and brood rearing habitat. The loss of 4,051 acres of riparian 
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habitat also had a negative impact on the brood rearing habitat. 
Criteria (a) through (e) m page 9 were considered in the -1~ 
ment of this estimate. 

Impacts to spruce grouse within tk area of caxern were rated 
as low based on the lees of preferred habitits ad the estimated 
populatim levels of the species within the area of amcenL 
Criteria (a), (b) and (a) on page 9 were used in developumt of 
this estimate. 

UJSS of 1,360 acres of grasslad ad 2,557 acres of sub- 
irrigated grasslads within the aree of * !lWmcco Plains resulted 
inalawimpacttotherenmntpqmUtim0fC0~~abarptailed 
grousefomdwitMntheare0ofcaMxxn criteria (4 thrargh (c) 
mpqe9wereamsidefedduringthe~~0f@iSestimate, 
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1) Introaxkial 

Adiversityof waterfowl species NilizedtheKootenaiRiver 
prior to .vtby Libby Dam. The majority of the &cks 
utilizing the area were probably cavity nesters, primarily wood 
duck,coffmKn goldeneyeandBarrow%goldeneye. Cottcnwoodand 
mixed deci&cus/conifero riparianareas fcundalcngtheKootenai 
River and the major tributaries provided mt sites for cavity 
nestingwaterfowl. MallardandAmericanwigeonweretwoupland 
nesters foundalqthe ri~randitstributarie9;~ilethe~rle- 
qlin&lckwasan- residentfarndalaqswiftmovingpor- 
tionsofthe KootenaiRiver. Joslin (l978).noted thepresenceof 
arlequin ducks inthevicini~of~Fall.s. Avarietyof 
otherdabblinganddivingducksoccurredintheareaofconcem 
during migration (US.Dept,Agric.l965b,1966). 

ACanadagoosepopulatiollwasfamdalcngtheKootenaiRiver. 
Itwasassumedthisspeciesnestedprimarilycnthe islandsand 
used the islands and gravel bars for feeding and loafing similar to 
the use observed by DeSimone (1980) for the islands in the area of 
the proposed reregulatia3 dam. The scattered agricultural bottom- 
landslocatedalarg the river providedadditicnalnestingandhigh 
qualitybroodrearing habitat for the goosepcpulaticn. 

Canada goose. Islands,badcwater sloughs,andgravelbars 
were probably used by the Canada goose for nesting, brooding and 
loafing, respectively. Thispattemofhabitatusehasbeendocu- 
mented by De&none (1980) on the Kootenai River, and by Geis (1956) 
011 the mainstem of the Flathead River. The large number of islands, 
primarily north of the original townsite of Rexford provided secure 
nesting habitat as described by Ball et al. (1981) for Washington. 
Theabundantcottonwoodstandsalaq the riparian zonealsopro- 
videdsuitablenestsites. Inadditicn, thenumerous sub-irrigated 
grasslands/hay meadows, which occurred primarily upstream from the 
original townsite of Rexford, provided abundant brood rearing habi- 
tat similar to that noted by Ball et al. (1981). 

Ducks. Thevarious riparianhabitats, sub-irrigatedgrasslands/ 
hay meadows, andiUndhabitatswithinthe i+ndatedarea offered 
suitable nesting habitat fcr a variety of duck species. Several 
cavity nesting species, including wood duck, Barrow's goldeneye and 
common goldeneye, probably utilized cottonwood and coniferous snags 
within the riparian zones. Backwater areas also provided secure 
brood rearing habitat similar to that discussed by Bellrose (1976). 
'Ihe mallard was probably the most common upland nester with Ameri- 
can wigeon found in lesser numbers. Bottomland areas, riparian 
shrublands, and backwater and beaver pond areas were probably uti- 
lized by these species. The harlequin duck is known to nest along 
swift streams and rivers in Glacier National Park (Kuchel 1977) and 
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in the swift portions of the Kootenai River in the vicinity of 
Kootenai Falls (Joslin1978). 
swift portions of the 

Itwasassumedthisspecies utilized 
R&kenaiRiveranditstrihtariesintmdated 

by Iake Koocanusa. 

Xhringspringandfall theopenwater areas- river,-, 
s~~~,andmarshes-providedf~aadrestingareas for 
migrating waterfowl. Upen water stretchee were utilized by winter- 
ing waterfowl. 

Canadagoosa Iheportionofthe KootenaiRiverupstreamof 
theoriginal townsiteofX&xfordriver (areaontimordm 
graphic map) pbbly supported a *le Cama& goose paplatiorr, 
ThisareazcMained15vqeta~isLands (652peroentofthe 
\Fegetatedislanck)andl4 im-vqeated islisa (583 percent of 
the non-vegetated islands) for a total of 29 islmh (61.7 percent 
ofthetohlnumberofislan&)(lbble3). lbseeislar&3~ 
a diversity of habitats, including 122.2 acres of gravel bars, 471.4 
acres of sub-irrigated grimslarA3, 235J acre6 of shrub riparim, 
29O.lacresofcottmwood riparian,and353.8acresofmixedripar- 
ian habitats. l!heseis~providedtbebabibtsneed&tdsup 
Port a Canada goo6e population as ob6erved by Ball et al. W81) in 
Washing&n. MditioMlgeeseprchablyusedthepobtionofthe 
riverdownstreamfron~townsiteaf~ord;~,itwas 
assumedthishabitatwas8ubaptimalandf~~geeeewerepresentin 
thearea. Nestingbygeeseoccurred~tbenumer~smalllakes 
adjacenttotheimpactarea,anditwas assumedanumberofthese 
geese~totheri~rforbroodrearinga~#hatdringhadoccurred. 

Ihcks. Highest densities ofgeeseanddudtsprobablyoccurkd 
tiring mitigation peri&, when the river and associated aquatic 
habitats wereusedfor feedingand re8ting. llhe slow water areas, 
backwater areas, sloughs and beaver -,-and agricultural fields 
provided suitable feeding sites for'tbe migrating birds. Ihe U.S. 
Dep. Agric. (1%5b, 1966) reported the area was used primarily for 
rest stop &ring migration and resident waterfowl populations were 
presentthr~ttheFisherRi\Eerand~~drangerdistricts, 
with a low populath within the Fisher River District and a more 
abundantpapulation within theRexfordDistrict. l'helevelof 
spring use wasprobablygreater thanthefalluseduetofreeze-up 
of the waterfowl sloughs and pothhs adjacent to the river. Win- 
ter use of the area.was light with common merganserandcomman 
goldeneye the primary winter resicknts (Bealey and West 1935, U.S. 
Dep. Agric. 1965b). 

No quantitative population estimates could be determined for 
the~variousspecies of waterfowl; hOwever, qualitative seasonal 
population estimates were det6rminec.I based on the available 
information (Table 4). 
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Table 3. Stmuy of ,iPand habitat invdrted & Wp lbcunmn. 

mxfad 15 65.2 1472.6 93.2 96.2 14 58.3 14.3 69.6 S.3 29 61.7 1546.9 91.6 , 

kartrap m. 1’ 4.3 10.8 0.7 10.0 - - - - - 1 2.1 10.8 0.6 

WBJ nt. 2 9.7 39.1 2.4 19.0 1 4.2 3.D 3.5 3.8 3 6.4 41.9 2.5 

lJlChHt. 4 17.4 32.4 2.0 8.1 4 16.7 3.9 3.5 0.9 0 17.0 36.2 2.1 

ma1 Mt. 2 9.3 10.6’ 9.9 5.3. 2 4.3 10.6 0.6 

VOlCOW am 

Alcwndcrnt. 1 4.3 26.7 1.7 26.4 3 12.5 1S.D 14.6 5.3 4 8.5 42.5 2.5 

23 99.9 1590.6, 100.0 66.7 24 100.0 109.3 loo.0 4.5 47 100.0 1698.9 99.9 



l2ble4. Qualitativepopulatim st' e nnatesfortkwaerfowlpopula- 
ttiwithintheLibbymmprojectm. 

sEasrxiofuse 
SpCiM win= spring FdLl 

canadi¶aeee - lmckate mahrate raxhalz 

Mallard 1CXU mxlerate m&-ate lav 

lkmecanwi~ - 1CXV 1oW - 

- 
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Breeding habitat for a variety of waterfowl species was lost 
when the Libby Dam project was ccnstructed. Nesting habitat for 
cavityanduplandnestingspecies wasprovidedbyz the 23 vegetated 
islandsandapartionofthe24n~~tatedislands; deciduous, 
cottunw~andmixed deci&ous/cariferousriparianareas;andsub- 
irrigated grasslands. A total of 52.5 miles of riverine habitat 
(3,285 acres), 48.8 miles of tributary habitat and 29 acres of 
standingwater werereplacedbya largebodyof water. IakeKooca- 
nusa contains two islands with coniferous habitat which are not 
ca&civetowaterfowlnestingor fe&.ng. Thoughnumerous snags 
are available for nesting waterfowl, loss of brooding habitats had 
thegreatestimpectonlocalwaterfowlpopulaticns. Hostof the 
speciesassumedtohavlenestedinthevalleyaredependentotlan 
interspersion of grassy or emergent cover and open water for broods 
(Bellrose 1976). lkse areasprovidea combination of escapecover 
and macroinvertebrate prey (Sug&n 1973) essential to brood surv- 
ival. Examples of ~MI habitats present prior to the formation of 
thereservoirweresloughqmarshesandbackwaterareasalcng the 
two rivers and their tributaries. Since many species initiate 
nesting &ring low early spring flows, later water releases from 
Libby Dam may also flood many of the waterfowl nests on the down- 
stream islands. In addition, the sub-irrigated grasslands inun- 
dated by the project provided brood rearing areas for the Canada 
goose population similar to those des-cribed by Ball et al (1981). 
Harlequin duck brood habitat, charac-terized by swift water habi- 
tats of interspersedpoolsandriffles (Kuchel19771, and known to 
be present along the existing free-flowing river (Jo&in 19781, was 
also inundated by the project. 

Shoreline habitats alcng r.ake Koocanusa are currently unsuit- 
able as waterfowl brood-rearing areas. Fluctuating water levels 
have led to extensive mudflat areas lacking the emergent or herb- 
aceous vegetation necessary for food and cover, prerequisites for 
brood survival. Changes in macroinvertebrate species composition 
&e to the impoundment of the river (McMul1i.n 1979, Bonde and Bush 
1982) may also have affected food resources available to broods. 

Creation of a large reservoir increased the open water areas 
available as resting habitat for migratory flocks of waterfowl. 
Lack of established stands of aquatic vegetation in the littoral 
zone, caused by fluctuating water levels, limits food availability 
and lowers the value of the reservoir to migratory waterfowl when 
ampared to natural lakes in the region. 

Winter habitat for waterfowl was lost when the primarily open- 
water river habitats were replaced by a reservoir which completely 
or partially freezes over each winter. It was assumed the. winter 
habitat along the KOOteMi River was suboptirnal. 
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-czLlwtitativelossestillpates-ronewere~l~~to 
lackofpopllationdata. 

-Qualitativelossesthtes- 

-dePc= 
hneriawigm - 

eratetohigh 

Hallard 
migible 
moderate 

wI3od&ck lowtomoderate 
Barrow'sgoldeneye - 1oW 
coamn goldeneye - moderate 
Earlequinhck - lowtoanderate 

Quantitativelossestimates werenotdeveloped&eto~ladr 
ofpcqulatiorr or densitydataprior tocmstructionofthef.ihbv 
Ihmproject. Qualitativepopilati~levels clgble4) wereused in 
the development of thequalitativeloss estimates. 

Qualitative loss estimates weredevelopedbasedaxl) the 
knowndistributianardhabitatrequirementsofthespeciesassumed 
to occur at the site; 2) limiteddescription of habitats in the 
pool area prior to inundatim; and 3) an assessmentoftbe regional 
importance of the waterfowl Ipgulationsatthesite. 'Ihe latter 
assessmentwasbased~theprofessiorrdl opiniarof biologists 
involved with this project, and available data from elsewhere in 
the region. 

Impacts totheCanadagoa6epopulati~wereestimatedtobe 
moderate to high based 0II the probable pre-project population level 
of this species, and a loss of the majority of suitable nesting 
sites andbroodrearinghabitatalarrg the fulllengthofthe inun- 
dated river (criteria (a) through (a), page 9). lhough suitable 
nesting sites - 
reservoir, 

snags, stumps, andtrees-arepresentalargthe 
brood habitat is ladcing. 

Qualitativelossestimates for mallardandhnericanwigeon 
were moderate and negligible, respectively. These losses were 
basedontheloss of restingandbroodrearinghabitat&ined 
with the pre-project papulation levels (criteria (a) through (c), 
page 9). The fluctuating water levels limit the availability of 
suitable brood-rearing and feeding habitats for these species. 

A number of cavity-nesting waterfowl species lost preferred 
nesting and brood habitat when riparian areas (nesting sites) 
adjacent to suitable brood habitat were lost when the project was 
constructed. The 3 cavity nesting species considered on the target 
species list were assessed various degrees of impact based on their 
prqxoject papulation size (Table 4). Common goldeneye, wood 
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duck, and Barrow’s goldeneye were assessed a moderate, low to 
mderate and low impact, respectively. 

Suitablehabitatfor harlequinduck nestingandbrooding 
occurredalaq theKootmaiandnobaccoriversandtheirtribu- 
tarieswithinthe~~tedarea,andthisspeci~is~to 
occur alcmg the KootenaiRiver (Joslin1978). Since this species 
ishighlyreliantmswift-waterhabitats, itwasassumd inunda- 
tion of theprojectarea resulted inalow tomoderate impact to 
the regicnalharlequin~ckpopulatiotl. 
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use of the KootenaiRiverbythenorthernbaldeagle,an 
endangeredspecieswithintheaLitedStates,hasbsen carcentrated 
fromlatefalltoearlyspring, *spawningnmofmamtain 
whitefish(Proeaoiumv oombinedwiththeatnmdantcar- 
rian associated with the winteringpqxilationsofbiggameprovi~ 
astablefoodsu@plyduringthisperiod. Limitednestinghasbsen 
documentedal~theKoo&naiRiverfromtheaxkfluenceofthe 
FisherRivernorthtotbeUnitedStates+uMabor~~ 

Promm~tolateLhrch,anrmberofwinterreeiQnt 
mdmigratwyheldeagle6hawehsenobeerved 
areasalalgthelcoemi 

-w-w-fat= 
andFWter rivers KraighsadandCr~ . 

1979, unpublishedUS. RxestServicefiles,RexfordIQmger Dia- 
t&t). Basedonthehistoric informatim itwasannrnvvlportiars 
oftheri-r remainedice-freeduingthewinterandprovided 
suitable habit&for winter bald eagles. Preferred streamsi&z 
perchtreesarelarge (renmant) snagsofwesternlarchandwestern 
redcedar whichprojectabouethesurroundingforest;cotlxn~ 
Douglas-fir, birch and spruce afe also frequently used (McClelland 
1973, Craighead and Craighead 1979, US. Dep. Inter. 1983). Barren 
areasassociatedwithgravelbars,riwerbarsandshorelinealso 
provided foragingandnestingsites. CraigheadandCraighead 
(1979) obser~baldeaglespartiti~~availablehabitatalanq 
the open water area, limitingthetotalnumberofeaglesthatoould 
cxxupyagiven reach of the river. 

During the nesting seiasm, actiueterritories havebeen* 
servedalorrgtheRootenaiRivlerval.ley. Mestingbaldeaglestypi- 
callyselect tallsnagsor liwtrees withinafewhurxlredyar~of 
water (Evans 1982). Within the region, nest8 are associated bo@ . 
with riversmdlake8 l-1973, B. ?icClellaM1983, per& 
~).'Ihe~knawnacti\ne~tsitedlonqtheI[ootenaiRi~ 
in Montana islocatedin theriparianwnealongtheriver. 

In their report, Craighead and Craighead (1979) found a sari- 
ety of food items were utilized, .Start of the fall concentration 
of bald eqles coincided with a major spawnh run of mamtA.in' 
whitefish up the Fisher River. After thespawningrun, fishkilled. . 
or injuredwhile~~thrarghtheg~ratingturbinescontained 
within "&Libby!hm powerhouse, andbiggame carrion associated 
with theextensivewinter rarxjesprovidedthe majority of the food 
su*ly. Limited use of waterfowl carcasses was also ob6erved. 

During the winter of1978-79,an averagedensityof onebald 
eagle per 2.58 miles of apen water was observed by Craighead and 
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Craighead (1979). Using thisdensityestimateatotalof20bald 
eaoges were estimated to winter along the 525 miles of river 
inundated by the Libby Dam project. Twohistorical reports of bald 
eagle winter use along the KootenaiPiver werelocated Zajanc 
(1948) reported the large number of eagles (species designationnot 
made) observedalcng the river mayhavebeenpreyingcn thebighorn 
sheep and limiting the size of the Ural+Fweed herd. US. Dep. 
Agric. (1968) reported bald eagles were observed along the river 
fromI&bbynorthtotheUnitedStatesXanadaborderi lhese reports 
indicatetheestimateof20winteringbald~lesalargtheinun- 
datedportionof the KootenaiRiver wasprobablyaminimalesti- 
mate. IWing the winter of 1978-79, Craighead and Craighead (1979) 
observled1to4bald~leswinteringdlongiakeKoocanusa.- 

Inadditiontothewinteringpogulation,alimitedamaurtof 
nesting occurs along the Kootenai River valley.- US. Forest Ser- 
vice records indicatedthehistoricalpresenceof2 to3 baldeagle 
nesting territories within the project area before con-struction. 
IWing the 1983 nesting seascn there were 3 active territories (1 
kno~~nd2suqected)alac4LakeKoocanusa(GAltmanl983,pers. 
cormplfl~, A Godtel 1983, pers. oompM$. W total productivity of 
thesenestsisnotknown. Anestwhichwasactivein1980isno 
longer active CD. Godtel 1983, pers. commun.). 

The major impact to the bald eagle population utilizing the 
projectareawastheloss of wintering and nesting habitats. Form- 
ation of Lake Koocxnusa inundated 52.5 miles of river which remained 
relatively ice free during the winter and provided suitable forag- 
inghabitab The lakebecomes atleastpartiallyicecovered 
during~~rewinterswithorilylimitedusebyhtldpasles (Craig- 
head and Craighead 1979). Iossofthishabitatmayhavebeen 
partially offset by the additional food supply (injured fish) 
providedbelow thedam;however, duetothehabitatparticx&g 
cbser-ved by Craighead and Craighead (1979), displacement of indi- 
viduals to this area probably.didnot fake place. 

Presence of a road along both sides of the reservoir increased 
thele~lof~distur~andwhencombinedwiththe inunda- 
tion of nesting habitat has limit& the availability of suitable 
nest sites ala-q the reservoir. 

5x&UMQ&SM&tiProiecL 

-16-19 bald eagles lost due to inundation of winter habitat. 

- Qualititive loss estinrate - moderate (wintering only). 

6)mpf&&m 

A population of 20 wintering bald eagles was estimat& to use 
<TIE inrm&ted reach of the Kootensi River pior to the construction 
of r:?? Libby Dam Project. This estimate was calculated by using a 
density of 1 bald eagle per 2.58 miles of river for the 52.5 miles 
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of river. IXlringthewinterofl978-79, Craighe&andCraighe& 
(1979) reportedlbaldeaglewas cmsistentlyobserved using the 
reservoirandupto4birds mayhav;eusedthearea. Arangeof 
losses,basedontheoombinatiarofthe-~~~est~~(2o 
bald eagles)andtheobservatiarofwinteringeagles (l-4), was 
estimated tobe to19baldeagles. l4buMme of injured or dead 
fishavailablebelow thedammayhaveprovidedfoodforadditiaral 
w~~ingeaglesd~~fromthepoolarea;howwler, aetothe 
partitioning of the winter habitat observed kq Craighead and Craig- 
head 0979) itisunlikelythisdiqla~tockurred. Westi- 
mateoflossesisprobably~rvatiw~astheinardatedreach, 
particularly the area upstream from the original townsite of Rex- 
ford, mayhavebeenbetterhabi~t.thanthelower reaches (& 
christensen1983,pers.ccnmmmJ. 
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N. CSPRIZ 

No records were located indicating the extent of the ospr& 
poplatim along the Kootenai River prior to construction of the 
Libby Dam project; however, it was assumed an unknown number of 
osprey were present. 

Osprey require a cotiinaticn of suitable nesting sites - on 
islands, or within upland forests tijacent to lakes and reservoirs - 
and prey (fish) availability. aSpreys have been documented nesting 
alang both rivers and lakes in IYonm (Haccarter and IYa&arter 
1979, Swenson 1981, Grover 1983). Preferred nest sites are typi- 
cally large deciduous and ccniferous snags, live coniferous trees, 
or powerpoles (HacC%rter and MacCarter 1979). 

Surwys m by the US. Forest Service within the Fisher 
River Ranger District provided limited data on the osprey popu- 
latian alcng the portia of Iake Roocmrusa within the district 
(U.S. Dep. Agric. unpubl. files). Since 1974, a maximum of 4 
active osprey nets have been known to exist within the district in 
&ring a nesting season. A con@ete survey of the reservoir has 
not been completed; however, Brown (1983, pers. commun.) indicated, 
tiring aerial censuses of big game populations, a large number of 
prey nests were observed and the estimates of osprey use of the 
area by the US. Forest Service were probably low. Nest sites 
observed &ring the surveys were not recorded so a density estimate 
could not be developed. 

Increased use of reservoirs over pre-i mpoundment rivers by 
nesting ospreys has been documented elsewhere in Montana (Swenson 
1981, Grover 1983). Grover (1983) reported 1.0 occupied nest per 
135 miles along Canyon Ferry Reservoir compared to 1.0 nest per 
20.7 miles along the free-flowing river. It was assumed, if a 
complete osprey nest survey within the reservoir area and a portion 
of the free-flowing Kootenai River was conducted, an increase in 
the osprey pdpulation within the impact area since the completiar 
of the Libby Dam project would probably be indicated. . 

5) Biikhadm~UPl\aef;ntiProiect 

- Quantitative lo&gain estimate - none could be developed. 

- Qualitative loss/gain esthke - low positive. 
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AquantitativelossestinratPwas~~~l~~tolackof 
density or population data. Aqualitativeassessmentoflo~pos- 
itive impacts was assemed duetotheprobabilityofanincreasein 
theospreypopllaticm;atrendnotedatother Hmtana hpamdmmts 
(!Swenson 1981, Grover 1983). 'Ihe low rating may be a amervatiw 
estimate; however, ~totheladcofpreprojectL#pulationinform- 
ati~andthepobability~~iRLIFer~~-partiailarly 
theareanorthoftheoriginaltownsiteofmxford-wasgood 
qualityoepreyhabitatprior to inundation,agreaterpoeiti~ 
benefitcouldnotbe~ 
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Hitigatim of impacts to the wildlife populaticns and habitat 
resultingfromthecmstructi~of theLibbyI&u~projecthasc+ 
sisted of 3 types of projects: 1) larklaoquisitia~; 2) habitat 
manipubtim and3) habitatimpr ovements. lbe original basis for 
theseefforts was the impact assessmentcompiI.edbytheU.S.Fish- 
and WildlifeServiu? (US&q Inter. 1965). The documentreport- 
ed 1,450 whitetailed deer, 1,800 mule deer, 170 mountain sheep, 
3OORockyMamtainelkand300 moose inhabitedthereservoirarea 
of influerrce and estimated $l,300,530 would be needed to acquire 
and enhance lands needed to mitigate the impacts to these big game 

In 1971, the US. Fish and Wildlife Service determined, 
ZYZAcostsperhunter day,the value of theimpactedspecies 
was $1,374,413.90; of this total $70,601.00 would be spent enhanc- 
ing US. Forest Service lands and $1,303,8X2% would be spent 
acquiringnomorethan 12,000 acres of easemen- or feetitlefor 
wildlife grazing lands (US. Dep. Inter. 1971a, 197lb). Legisla- 
tim authorizing the Libby Dam project (Public Law 81516) did not 
am-in specific provisions for fish and wildlife. The Fish and 
Wildlife &ordination Act of 1958 (Public Law 85-62) provided the 
basis for ccnsideratia of the wildlife resources within the ?rea 
of ccncern, and provided land acquisitiar for wildlife mitigation 
had be specifically authorized by Congress (US. Dep. Army 1972). 

lheWaterResourcesDevelopmentActof1974(PublicLaw93- 
251) authorized the expenditure of $2,000,000 for acquisition of up 
to 12,000 acres of wildlife grazing lands in mitigation of habitat 
lo6;sesresultingfromtheoverallLibbyDamproject. TheHcntana 
Department of Fish, Wildlife a@ Parks acted as a consultant to the 
US. Corps of &gineers and identified and prioritized several 
parcels of suitable wildlife habitat that qualified as wildlife 
replacement lands. rxlring the late 1970's three separate parcels, 
totalling 2,443.81 acres, were acquired by the US. Army Corps of 
mincers exhausting the $2,000,000 (Table 5). Title to 
these lands.was subseqently transferred to the Montana Department 
of Fish, Wildlife and Parks. 

DeRozier Unit. This unit; locate6 adjacent to ‘Lhe Uni&d 
states - Canada border northeast of Eureka, consists of 1,417.0 
acres. This area is located primarily in the foothill transition 
zone between the Tobacco Plains and the Whitefish Range. A portion 
of this unit is utilized by nule deer zud elk as winter range 
(Zajanc 1948!. 
the hayfields 

Extensive spring use by mule deer - pzirticularly 02 
- has been observed (J. Cross 1984, prs. zom~un.), 

while mule deer, white-tailed deer z.113 elk utilize the srea during 
the summer. A number of historical grizzly bear observations have 
been documnted on or adjacent to the unit with the most recent 
being in the early 1970 s (U.S. Dep. Agiic. unpu51. files). It wss 
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Table 5. Sunnary ofacquisitimofwildlife grazing landsasmitigaticn far theLibyDmproject. 

Unit Trwt ,Iamhmer DeedDated pr=-ge AImunt 

&Rozier 100 Glenwood 6 a 1978 
101 Alta stoard 2 Nw 1978 
102 uaya Mw=d 19 Ott 1978 

1,357.oo $ 811,000 
40.00 48,000 
20.00 28,300 

1,417.oo $ 887,300 

Koohnai Falls 204 Dalesheppard 10 Ott 1979 

SUbWUl 

west Kcotmai 200 John Miller 19 1980 lxrn 
2 201 HaroldSt- 14Ebb1980 

202 JohnMiller 16 Nov 1979 
203 

SUbtotal 

106.69 150,000 

106.69 $ 150,000 

385.32 $ 362,200 
146.55 120,905 
300.00 282,000 
88.25 82,955 

920.12 848,060 $ 

2443.81 $1,885,360* 

. 
-Thi*tota1dcesnotinc1udethecr;clainistrative~h3adcosts 
during thspurchmingpnmss (K.Brmna 

iJEurmdbytheU.S.Anlyco.rpeof~~s 
1984, pers. wmm.). 



assumedblackbearsalsouse thearea. EistoricalcOlumbian sharp 
tailedgrousehabitat~islocated inproximitytothis arearand the 
unitmaybeusedbythisspecies. Usebythethreemcuntaingrouse 
species islikelytooccxlrasadiversityofuplandandtimbered 
habitats are f&within the boundaries of the unit, 

Since this unit was purchased in 1978 no authorized livestock 
grazinghas takenplace. Afieldexaminationofthearea indicated 
the rangehas respcndedfavorablytothis rest,withvigorous 
stards of grasses present &roughout the majority of the area and 
manystandEiofshrubs~established,addingto~habitat 
diversitywithintheuuit. Limited maNqemmtandmaintenanceof 
theunitbasbeena~~ishedthroughashare-cr~whohaysa 
portionof the tit, 

Whm the majority of the unit was purchased the water rights 
werenottrzinsferredandhavenotbsen s\rbsequently transferred 
Iack of water for irrigatim has allowed for degradation of the hay 
field - mule deer spring range. The Hmbna Department of Fish, 
Wildlife and Ruks has filed for the water rights; bwever, a 
hearingdeterminingthevdlidityof~claimhasyettobeml- 
&Ctd 

West Kootenai Unit. !&is unit mists of 920.l2 acres of 
timbered, upla&habitatwestof LakeKoocanusaand adjacent to the 
lhitedstates-C&&a border. The majority of the area is uti- 
lixedbywinteringbiggame,withmuledeer,whi*taileddeer,elk 
and moose known to use the area (Campbell 1973). Spring though 
falluseof theareabythese spsciesalsooccurs butatalower 
level of use. Use of the area by black bear, ruffed grouse, blue 
grouse, and spruce grouse was assumed to occur. 

This unit is primarily timbered with a diversity of conifer 
species. Noauthorixedgrazingoccurring on the unit since it 
was purchased in 1979 and 1980. Limited main- ofthearea 
has been aaxmplisbd thra@~ the use of small Christmas tree 
sales, wherethebuwr preformedagivenmaintenance for the right 
to cut a given number of Christmas trees (J. Cross 1984, pers. 
cmmm.) . 

KootemaiFallst.bit; 'Ihisunit(SheppardMeadows)cu~istsof~ 
106.69 acres of floc@lain and lower benchhabitat alcng the north 
side of the Kootenai River, upstream fr0m~KootenaiFall.s. The 
primarily big game use of this area is winter and spring range for 
bighorn sheep and mule deer (Zajauc 1948, Joslin 1978). 

These units (Table 5) provideda potential for increased big 
game wintering habitat, which would have partially mitigated the 
loss of big game winter range resulting from the Libby Dam project; 
however, operatiar and maintenance funds have not been allocated. 
A Memorandum of understanding (February 9, 1976) indicated the 
Ha-kana Department.of Fish, Wildlife and Parks was to assume 
management responsibility for the mitigation lands once the US, 
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ArmyCorpsofR@kzershadtransferred titleof thelanh to the 
Departmenta !che DepartmePIthassincebeenunabletoallocate 
adequatefun&forhabitatimprovemeM, andwithak&esehnrde&e 
fullpotentialoftherrnitswillnotbe realid Withoutan 
increaseinwinterrangegrazing~ity,anincreaseinbiggerPe 
winterpopllaticnshasnotbeenpossible, l%ereface,&etothe 
Lackofoperati~andmainteMnde~~,~~~haveollly 
minimally mitigatedtheinqmctstothebiggamepquhtirrrsre- 
sultingfrom thecanstruztiu10fthe~Ihmproject. 

~probleminherenttothelaMacquisitianprogramwas 
t.he1aqthoftimebetweentbeinitiatialoftfieLibbyllapapr0ject~ 
andthefinaltransferofthelandstoth?Hak&IM~of 
Fish,WildlifeandParks. coremctionof~LibbyDsmprojectwas 
initiated in1966, Caqressauthorizedfurds faauquisiti~of 
wildlifeg,-azing lands inlY74, theUS. Ar~Coqofagheers 
plrchasedthethree maqewkmitsktwee111978and1980,aad 
finaltrar&?rofthelanilBtotheCbntasa Ik&YMneofFi.sh, wild- 
lifeandParksomuredinl962rmiLthginatimepcriodofl6 
years. mring this time, inflatim cmnmmed alargeportiamfthe 
plrchasinsporrerofthemitigatiarr~allowingforanlyaminiadl 
acreayeof.rnitigatia1l8r~%tobe~~ Hanyqpochmitiesto 
~~~ofhi~wilalife~~rl~aoetwlereloet 
*ring thisperiodhetonoauthorixatiaHfor fundingandlackof 
agreementonhow themitigatiarprocesssha~ldproceed, 

lk US. PorestServiceagreedtocahcthabitatimpr~ 
an 6,971acres ofwildlifehabitatonPorest~~~~adiibc#nt 
totheLibbyDamprojecL ~projectsweretobecaxktedby 
theUS. Forest Service with fuxk provided by theUS. Army Corps 
of Engineers. Approximately 78 percent of these projects were 
completedas of the endofFiscalYear1974 (U.S.Dep.Agric.un- 
p&l. files). Sincethentheremahhroftheprojectshavebeen 
completed (U.S.Dep.Agric.unpubl. files,D.Godtel 1983, pers. 
comnnm). l%se projects included habitat manipulatiars for the 
improvement of big game winter range (6,814 acres) and habitat 
improvement 011 5 units to benefit waterfowl (157 acres). 

Biggamehbitatmanipilatirlrrswerevariedand includedlog- 
gi.pg,thinning,slashhg,broadcastbuming~orseedhg. These 
treatmentswerecompletedseparatelyor incombinaticminorder to 
produce thedesiredresults. In canjunctta with these projects, 
theUS.AtmycorpSof~ineersdlsoftndedtbeM~~Department 
of Fish, Wildlife and Parks to maCtor the vegetative and wildlife 
rm to the treatments. 

Habitat manipulatiars were ca&cted &I big game winter ranges 
and were.one-time treatments. Review of the annual mcnitoring 
reports (Campbell 1972, 1973, Campbell and Knoche 1974, Knoche . 
1974, ihoche and Brown 1975) indicated the desired results may not 
have been cbtainedand the fullpotential-ofthismitigaticnmea- 



sure wasnot realized..Even ifthedesiredresults wereachieved, 
after aperiodoftime (lO-2Oyears), theareasneedtobetreated 
againtoreverse ecological successi~andmaintaintheincreased 
level of forageproiltctian. Without this treatmenttheproductioll 
of big game forage will hrease and the beneficial effect of the 
mitigati~projectwfflbelost. 

Waterfowlhabitatimproveme&sweredesignedtotireasewater- 
fowl(iluckandgoose)pr~ionotl5wetlandareas. EM&q, 
seeding,islandcrnstructiaranddikecorrstructi~ were used in 
~iocls~inati~topr~~qualitywaterfowlnestingandbrood 
rear-habitat. Nest- wereplacedatsomeof theareas to 
promoteincreasesincavitynestingqecies. . 

like US. Amy Cow of &@neers have completed some wildlife 
projects related to mitigath but not oanpleted as mitigatia 
project& lhesepojectsweredeei~toenhancewaterfowlnest- 
ingarlands,downstreamofthedamsite,belargingtothecorps. 
lhsseprojectscaBistofllGmadagoosenestingstructuresandll 
nesting boxes for cavitynesting waterfowl species (M.Tilhs1983, 
pers. conunun.). 

I 74 



VI. sRm?!RY 

!lbe Libby Dam project inundated approximately 28,850 acres of 
diverse wildlife habitats, including 3,314 acres of aquatic and 
25,536 acres of terrestrial habitats.‘- Approximately 52.5 miles of 
riverine habitat and 48.8 miles of tributary stream habitat were 
inundated, including several badcwater/slough areas adjacent to the 
rivers. lWenty-nineacresofstrrndLnqwaterwerelnu&tedbytha 
project, Riparian areas, totallhg 4,851 acres, inux%ted by the 
project included shrub, cottanuood and mixed dec~/cmiferous 
riparian habitats. *irrigated grass-y m, tohllhg 
3,104 acres, were famd thrw the valley floor; however, they 
were cams&rated north of the original towrrsite of Rexford Nm- 
forested upland habitats interqemed with &e forested types in- 
cluded 1,583 acres of grass- and 159 acres of upland sbr&W. 
!Ihe conifer habitats were grouped into 5 generic types totalling 
14,959 acres. Talus slopc~ totallirrg 16 acres were mttered 
thrw the pool ar= Developwkts toblled409acre6andwere 
primarily associated with fam&e&3,exceptforthearens~ 
dated with the 3 tawrrsitee, Um of theas habitate adueraely 
affected the diverse wildlife popuhtiatiars inhabit- the Kootenai 
River valley. Quantitative ad qualitative lees eetiaates were 
&doped for selected -get species and species group6 @able 6) 
tmsed cm available data descriptive of pre and post-ion 
papulaticm and habitat associatia~3 of wildlife species in &e 
project area and similar, nfarby areas in northwe6Wn W 

BiggamespeciesinbabitingtheareaofoarCenr w-V 
tovaryingdsgreesby~caretruction of tiM?LibbyIhmpuPjecto 
whitetail& deer (1,467-2,221 1111hal61, rile deer 014 -1, 
bi~sheep(78-102animal@,andbladrbeat(~anipdlo)~ 
tians suffered declines &e to the project. Seue 1066 e8timaWs 
were the basis for a qualitative ltt66 estimvrte ofhi*faewhat 
&e species. In additiar, beaver and ruffed grouse8 both aepenaent 
artheriparianareas,werealsohpnct&.atalevel&temh!dto 
&high. Amoderateto~leuelof~uas@uJavWdfathe 
effects of the project an the Canada g0o6e populatiar Mabiting the 
pool area prior to hndatiaL 

Mderate loss estimates were de!velc@ fa the Win lion 
population (loss of prey base), pOpulations of several species of 
furbearers - mclskrat, rivnx otter, mMc and bobcat - (loss of habi- 
tat)., the seamnal (breedirq) pcqulation of blue groLIse, 2 species 
of waterfowl -mallardand common goldeneye -. (loss of breeding, 
nesting and brocjd rear* areas), and the winter.popuMtion of bald 
eagle (loss of foraging habitat). Inw to &ate qualitative 
ina#r?t assessments were determix@ for the grizzly bear,. wood hck, 
and harlequin iL;lclk pqulaths. !&se species inured suhtantial 
impacts;- however, the impacts did not affect tk regional popula- . 
tiahstothedegreeothertargetqecieswerehpackd.’ 

‘A 10~ level of impact was akessed for the majority of the 
remaining species, incluaing 8008e, pine WEten, lF, Spre 
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Table 6. sunmy oflossestim~tss for aelectedtargetspeciesaffecbedby 
project QI the Koobenai Riwr, MMana. 

CUUJtWtiCWfthsLihbyIhm 

, 

species krud 

white-tailed her 

MuleDeer 

Bighorn sheep 
Elk 

8 Mcose 

Black&&- 

Grizzly Rear 
MountainLion 

EUbearers 
Beaver 
Muskrat 
RiverOtter 

IDS8 of winter range 
Umsof winter ran- 
Traffic related mortalities 
Imsof springnuqs 
In6sofwint8r/springrangs 
I.msofseascna1habitat 
Im3sof seasonalhabitat 
Railroadrelatedmortalities 
La%3 of Eeasonalhabitats; 
foragingareas; hnningsites 
Lossof ssasalalhabitats; 
Loss of year-round habitat; 
LOssofwhite-taileddserpreybase; 
Ims of mule dser prey base 

Winter range 
Spring range 
Traffic relatedmrtdlities 

Lossofbighornshepp-eybase 

Lossofhabitat, food souEe,dens 
Loss of habitat 
Ijoss of habitat 

fi* 

Im9mdaate 
Moderat 

fia 
Moderate 
MO&rate 

1,467.2,221 12,027 
716 12,180 

-- 
4,987 

78-102 4,350 

Negligible 
5-15 

20-40 
43 w-w 

-- 

1,467-2,221 12,0;7 

716 12,180 
-- 4,987 

200-300 
78-102 4,350 

w-w 

14-31 

-- 

-- 



Table 6. (continued). 

Ioso EotJmate 
tluatkitatiue 

Nubr of 
lhpacte Qualitative animals kres Species (grw) 

PineMarten 
Lynx 
B&cat 

Yi!zeii-pE 
Blue grause 

3 
spnr#- 
coluIbianshaxp- 

tailedgrowe 
Waerfawl 

canadacpoas ' 
Mallard 
Anericari .w* 
mcdduck 
Barrav's goldeneye 
- goldeneye 
Harlequinduck 

Bald Eagle 

osprey 

Loss of habitat 
Loss of habitat 
r.008 of habitat 
Loss of habitat 

Lnssofyear-r0und h3bi-t 
fr>asofbmedingand oeamnal habitat 
umo of year-rolmd habitat 
- of year-roung habitat 

umsofbmding,nesting,andbrood 
rearinghabitatfaaeach species. 

In88 of win* habitat 

Increasednestinghabitat 

Moderate 
bierate 

Sate 

Moderate-high 

Nfggzza 
Lmunohrate e 

Irrw (positive, 

16-19 -- 

-- 

-- 

-- 

-mm 



grouse,Qlumbiansharp-biledgrouse, a&Barrow% goldeneye. In 
thecasesofthesetargetspecieseither thelowpqulaticnsand/or 
thelimitedsupplyofsuitablehabitatdidnotwarrantagreater 
impact assessment. The inpacts to 1 species, elk, were rated as 
negligiblecbetothemizhalpopulations inhabiting theKootenai 
River valley prior to formation of Lake Koocanusa, 

During the assessmerhtprocessonlyltargetspecies (osprey) 
was determined to hve benefitted from the ccnstruction of Libby Ihm 
project, Thenegtingderrsityof~reyal~ngeKoocanusawas 
assumedtobegreaterthanthedensityfoundal~theKootenai 
River prior to Wmdatica 

Freviaus mitigation has been ca&cted through the cooperation 
of theUS. ArmycorpS of &@neers, WontaMDepartmentof Fish, 
Wildlife andParks, aad the US. Forest Service. Hitigation in- 
cludedladaoquisition,habitatmanipllati~,asrdhabitatimpro\le- 
ment. Prelsajorityoftheprojectswlereshatt-termandwerenat 
designedto providebenefitstotbewildlifepopllationsforthe 
duatia of the Libby Ihm project (100 -8). Iand acquisition 
didpr~~wilillifehabitatwhichcouldbemaMged for thebenefit 
of wildlife for thean~@etelifeofthproject;bwever,aily 
minimalf~bavebeenavailablefor theoperation, maintenance 
and~~t,~thethree~~t~itsha~notreached 
their potential benefit to the wildlife populations. 
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Army~~of~ineershadtransferredtitleofthe~tothe 
Departmen~IheDepartmentbassincebeenunabletoalla~te 
adequate- forbabitat~,andwithkthese funds the 
fullpotentialoftheuritswillnotbererrliti Withoutan 
incraaseinwinterrangegrazingcapacity,~incr~inbiggame 
winterpol;xllati~basnotbeenp0ssibl~ Therefore,hetothe 
lackofaperatiarandmainteMndefurds,~~ts~~arly 
minirnallymitigatedthe~to~big~pogulatiorrsr~ 
sultingfrom thecmstructi~ofthe~IhmprojecL . 

Anotherprableminherenttotheland aoguisitimprogramwa6 
thelelg&oftimebetween~hmatialofthembymmproject~ 
zmdthefinaltransferofthelanastothermtanaIbat+arentOf 
Fish,WildlifeandParks. ChnsMxkiaroftkLibbyDamprojectwas 
initiatedin1966, Ccngre68authorizedfm% facaquisitimof 
wildlifegazing lands in1974, theUS. ArmyCbcorgeofRbgheers 
pur-*three rmagewkmits-l978andl98O,and 
fin8ltmnferoftlslaIMbtotbI(antaw DequbmtofFiah, Wild- 
life~Parks~r~in~rcePltinginatiPrepetiodof16 
years. mrhg this time, inflatial a2nmmed alargeportitmofthe 
prricbasirrgpuueroftbmitigati~funik,allouingfaraiLyaminimal 
acreage of.mitigation lana to be plr- Hany tigpomdties to 
~~landsofhi~wildlife\mlueforl~ooet~elost 
~rirrgthisperiodduetonoauthorizatiarfor~andlackaf 
agreementcnkw themitigationprocessshmldproceed, 

Tb US. ForestserViceagreedto~ habitatiqrovements 
a16,971acres ofwildlifehabitatonR~estServicelandsadjacent 
totheLibbyDamproject. %eeeprojectsweretobeca&ctedby 
theUS. ~restServicewithfrnds prcnMedby theUS. Army Cow 
of mincers. Approximately 78 percent of these projects were 
completedas of the endofFiscalYear1974 (U.S.Dep.Agric.un- 
ml. files). Sincethentheremainhroftheprojectshavebeen 
completed (U.S.Dep.Agric.unpubl. files,D.Godtel 1983, pers. 
conuam). tiproj& includedbabitatmanipulatia~~ for the 
inprovement of big game winter range (6,814 acres) and habitat 
improvement on 5 units to benefit waterfowl (157 acres). 

Biggamehabitatmanipilaticlrrswerevariedarrd incluhdlog- 
ging,thirming,slashing,broadcastburningand/orseeding, !these 
treatmentswerecompletedseparatelyor incombinatiarhorder to 
producethedesiredresults. In ccnjumt&m with these projects, 
theUS.ArmycqrpSofEhgineersalsohvtdedtheMontaMDepar~t-, 
of Fish, Wildlife and Parks to monitor the vegetative and wildlife 
responses to the treatments. 

Habitatmanipulathswerecakkictedohbiggamewinter ranges 
and were.one-time treatments. Review of the annual malitoring 
reports (Campbell 1972, 1973, Caaqbell and Knoche 1974, Knoche 
1974, Knoche and Brown 1975) indicated the desired results may not 
have been obtainedand the full~tial~ofthismitigaticnmea- 
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wlrewasnotrealized..Evenifthedesiredresultswere~e~, 
after aperiodoftime (lO-2Oyears), theareasneedtobetreated 
againtoreverseecological successiaandmaintain the increased 
level of forage production. Without this treatment the production 
of big game forage will decrease and the beneficial effect of the 
mitigatiar project will be lost. 

Waterfowlhabitatimprovementsweredesignedtoirrcreasewater- 
fowl(dudcmdgoose)productionon5wetlandareas. Ekncing, 
seeding,islandcoHstructionaarddikeconstructionwereused in 
~ious~~ti~topr~~cpldlitywaterfowlnestingandbrood 
rearinghabitat. Nestboxes were placedatsomeoftheareasto 
promoteincreases incavitynesting species. . 

~US.ArmycOrpeaf~~rshave~~letedsamewildlife 
projects related to mitigath hut not completed as mitigatim 
projects, 'Ibesepoj~ts~edesignedtoenhancewa~rfawlnest- 
ing~lands,dowlrstr~ofthedamsite,belarqingtothecotps. 
'Iheseprojectscocrsistof11Cmradagooeenestingstructuresand11 
nesting boxes for cavitynesting waterfowl species (M.Tibbs1983, 
pers. commun.1. 

74 



VI. mm?sY 

!Qs Libby Dam project inmdated woximately 28,850 acres of 
diverse wildlife habitats, including 3,314 acres of aquatic and 
25,536 acres of terrestrial habitats.‘- Approximately 52.5 miles of 
riverine habitat and 48.8 miles of tributary stream habitat were 
inunhted, including several backwater/slaqh areas adjaoent to the 
rivers. !Wentyd,ne acres of s&Ming water were inundated by the 
project. Riparian areas, tobllbq 4,051 acra, -ted by the 
project included shrub, cot-& and mixed decidwus/nrrifercus 
riparian habitats. WHrrigated grass- meMows, totalling 
3,404 acres, were feud throughcut the valley floor; lmuever, they 
were ccncentrated north of the original townsite of Word m 
forested upland habitats Merspersed with the focested types in- 
cluded 1,583 acres of grass- and 159 acres of upland shrub-. 
Tbe ccmifer habitats were grw into 5 generic types totall- 
14,959 acres. lUus slapes ming 16 acres were scattered 
uWughoWthep0olarea DeuelclQmrts totaUed409acresmduere 
pilmrily associated with farmstesde, exce@ for the areas asso- 
ciated with the 3 townsitee, l&es of thsse habitats adversely 
affected the diverse wildlife -aas inhabiting the Kootenai 
River valley. Quantitative md qualitative loss eetimates were 
developed for selected target species and qecles grasps (T&le 6) 
baaed on available data descriptive of pre- and postDion 
populaticn and habitat associatiam of wildlife speciee in the 
project area and similar, nearby areas in northwestern narrtana, 

BigganB?speciesinhabitingtheareaof 
tovaryingdegreesby~canstruction 

ooncernwereimpactb 
OftheLibby-project. 

White-tailed deer (1,467-2,221 an-1 , mule deer (716 ~ni.aUs), 
bighorn sheep (78-102 animals), and black bear (43 aWnal@ popula- 
tions suffered declines due to the project, These loss estimates 
were the basis for a qaalibkive loss eetiplate of hi* for BBch of 
the species. In addition, beaver and ruffed grouse, bath aepenaent 
ar~riparianareas,~edlrroirsact#1.atalevleldeterrainedto 
behigh. Amoderatetohi~levelofimpactwasasses&dforthe 
effects of the project 011 the CaIMa gw6e populatiar inhabiting the 
pool area prior to irnmdatiar. 

IYoderate loss estimates were Moped for the nrantain liar 
pqulati<n (loss of prey base), wtians of several species of 
furbearers - 
tat)., the 

muskrat, river otter, mink and bobcat - (loss of habi- 
seascnal (breeding) populatim of blue graase, 2 species 

of waterfowl - mallard and cxmnwm golc%neye -. (loss of breeding, 
nesting and bro& rearins areas), and the winter.popuUtiar of bald 
eagle (less of foraging habitat). Inw to moderate qualitative 
imr#r?t assessments were determined for the grizzly bear, wood dudt, 
and harlequin &c& populaticns. These species inxrrred &stantial 
impacts:- however, the impacts did not affect the regicnal -la- 
ticns to the degree other target species were impa&ed. 

-A low level of met was a&es$ed for the majority of the 
rex&ning species, including moose, pine marten, lynx, spruce 
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Table 6. ozontinued). 

kw3s Eotixnate 
Quantitative 

Nlder of 
lmzts Qualitatiw! atdIM -8 

Ftdeamrs (cont.) 
Mink 
Pine- 
Lynx 
Bobcat 

mss of habitat Moaerate 
Moderate4 

I4DZL0 

Yirz!i-pz 
Blue gmwe 

: 
sp-grwse 
colurbianshaxp- 

tailedgrouae 
waterfwl 

cmadagoose . 
Mallard 
mricaxi .wigwn 
woodduck 
Barrw's goldmeye 
-goldeneye 
Harlequindu=k 

Bald Eagle 

osprey 

Loss of habitat 
r.oss of habitat 
Ioss of habitat 

ums of year-round habitat 
m3sofbmedingmd aRmonalhabitat 
Loss of year-round habitat 
l[ross of year-m llabitat 

ums of breeding, nesting, atxl brood 
rearinghabitatfcceach qecies. 

Lass of win* habitat 

Incxeiw3ednestinghabitat 

ModsraM 

Mb&rate-high 

Ilggzte 
Lw-mderab - 

IiEIzzzte 
Modarate 

Iaw tpositive, 

a- 

16-19 -- 



grouse,Qlumbiansharptailedgraue, andBarrow% goldeneye. In. 
thecaseg of these tArget species either thelowpopulati-and/or 
thelimitedsupplyofsuitablehabitatdidnot warrantagreater 
impact assessment. 'Ihe impacts to 1 species, elk, were rated as 
negligiblecbetotheminimalpopulations inhabiting thelbtenai 
River valley prior to formation of Lake Koocanusa. 

During the assessment process onlyltargetspecies (osprey) 
was determined toba~benefitted from the ccnstruction of Libby Dam 
project. l%enestingdensityofospreyalangLakeKo0canusawas 
assumedtobegreatertbanthedmsityfoundalcngtheKoot~i 
River prior to inundation 

Previous mitigath has been conhAed through the cooperation 
of the0.S. ArmyCo~ of Engineers, HontanaDepartmentof Fish, 
Wildlife andParks, andtheUS. Forest Service. Hitigatiuh in- 
cludedlandaoquisition,habitatmanipllati~,andhabitatimpr~ 
ment. !l%e majority of the projects were short-termand werenot 
desi~toprovidebenefitstothewildlife~tiorrsfor the 
hraticn of the Libby Dam project (100 years). Iand aaquisitia3 
did provide wildlife habitat which could be managed for the benefit 
of wildlife for thecompletelifeoftheproject;however,only 
minimalfundsbavebeenavailablefor theoperation, maintenance 
and~~,andthethree~~t~itshavenotreached 
their potential benefit to the wildlife populations. 
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Conifer habitat m&g units based 0r1 gr0upingS 
of Pfister babihttypes (1977). 
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Historyofthedeer~atiars~r~a~s~~ withinthe 
area imp&d by the Libby Dam Project. 

1893 

1898 

I.900 

I.905 

1923 

1933 

1934 

1935 

1936 

Deer hides wereusedaslegal~ (Tester l942,Bergesar 
1946) from 1893 to 1900, and were valued at 50 cents each. 

The first licenses were required - a total of 8 deer-of 
either sex &d be taken ('bster 1942, Berw 1916). 

Limitof6&erofeithersexwasimpoeed. lhislimitwas 
further reckedeach s\lbsequentyearuMlalimitofldeef 
either sex was initiated. ('&eter 1942, Bergesan 1916). 

Cbdeer,eithersexhurtingseason initiated fBergesall946). 

wdfcreekGalEPreserve established (U.S. Dep. Aric. 1956). 

Buckscnlyhrntingseasan initiated (Drumh&ler 1936). 

US. Forest Service1 -estimated5525deerontbe 
KcotenaiNatiaulForest (KEI. 

U.S. Forest Service - estimatedl2,OSObr mtheKRF. 

Bealey and west (1935) - USOFS. - estimated (strip 
counts) there were 4919 whitetsiled&erandll16 mule 
deer withintheboundariesof theFisher River -Wolf Creek 
winter range (1%,352 acres, critical). 

Drumheller (1936) - US.F.S. -cxdktedanextensivewinter 
rangesur~inconjunctianwithallof~ranqerdistricts, 

-FisherRiverDistrict- 6,000 deer ~1 w district; 
16.5 acres winter range per deer (0.06 deer/acre). 

-WarlandDistrict- Sllwhite-tail&brand698 mule 
deercbserveddM.ngthesurvq 

-Deer mortalityfromStcnehilltoJemingswas reduced 
from 200 to about 50 head or less. 

-~noroadcxnstructionbetweenthe~~of . PubkhamCreekandTweedCreek. 

- Rexfcrd District -.observed 214 whit&xi&d deer and 
429muledeertiingband~camts. 

Bergesal (1942) - 6,OOO'deer on the Fis&r River - Wolf Creek 
andDunn Creek area. . 
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US. Forest Service - estimated 20,070 deer on the KNF. 

1937 US. Forest Service2 - estimated 20,300 deer cn the KNF 
(7,300 mule deer and 13,000 white-tailed deer). 

1938 US. Forest Service - estimated 6,850 mule deer and 12,000 
hitetailed deer 00 the KNF. 

Fisher River District3 - estimated700 muledeer and 
3,000 white-tailed deer. 

1939 US. Forest Service - estimated 6,900 mule deer and 7,430 
white-taileddeeron them 

Fisher River District 
white-taileddeer. 

- estimated 600 mule deer and 2,500 

I.940 US. Forest Service - estimated 7,300 mule deer and 9,500 
white-taileddeera~theKEF, 

Fisher River District 
white-taileddeer. 

- estimated 800 mule deer and 3,500 

. 1941 Brink (1941) - u.s.F.s. - estimated 500 mule deer and a 
negligible number of white-tailed deer on the Ural+bed 
range. 

US. Forest Service - estimated 7,600 mule deer and 10,000 
white-taileddeerontheKIW. 

Fisher River District- estimated 900 mule deer and 4,000 
white-tailed deer. 

1942 Bergesm (1942) - MDl% - estimated there were 3,840 mule deer 
and 9,705 white-tailed deer in Management Area 3 - the portion 
of Lincoln County east of the Fisher and Kootenai rivers, in- 
cluding the Pleasant Valley (Flathead Ccunty). 

US. Forest Service - population estimates 

- Fisher River District -. 800 mule deer and 4,000 white- 
tailed deer. 

- Rexford District - 475 mule deer and 260 white-tailed 
de&r. 

- Warland District - 880 znule deer and 1,400 white-tailed 
deer. 

1943 U.S. Forest Service - conducted a random line s&pot check of 
the Fisher River winter range. Surveyed 61,000 acres of non- 
critical winter range and 23,000 acres of critical winter 
range and estimated 1,695 dead deer - 42 percent of the pre- 
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virus yearspopulation estimate. Eigh~ightpercentofall 
deadtir weremales. 

- Fisher River District - 1,000 male deer and 2,500 white 
tailed deer. 

-F&xfordDistrict - 350 mule deer and 200 white-tailed 
deer. 

-WarlandDistrict 
deer. 

- 800 mule deer and 1,200 white-tqiled 

Bergesm (1943) -MDeG-anukted awintersurveythat 
yieldedapproolimatelythes;mrp~ti~estimatesas in 
1942. 

l944 USJm&st Service -populatim estimates (pqulatim in- 

- Fisher River District 
taileddeer. 

- 1,150 mule deer and 2,750 white 

-l&xfordDistrict- 4OOmuledeerand24Owhi~ileddeer. 

-WarlandDistrict- 750 mule deer and 1,100 white-tailed 
deer. 

1945 U.S. Forest Service - 
creasing). 

popllatimestimates (populatim in- 

-Fisher River District 
tailed deer. 

- 1,300 mule deer and 3,250 white 

- Rexford District - 450 mule deer and 250 white-tailed 
deer. 

- Warland District - 750 mule deer and 1,100 white-tailed 
deer. 

1946 U. S. Forest Service - populatim e&in&es 

- FisherRiverDistrict- 
tailed deer. 

1300 mule &er and 3,500 white- 

- Rexford District - 475 mule deer and 260 white-tailed 
deer. 

- Warland District - 500 mule deer and 1,000 white-tailed 
deer. 
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Bowman (1946) - U.S. Forest Service - reported in his manage- 
ment plan for theKootenai National Forest that "the presence 
of deer in large numbers on open slopes is inimical to the 
pro&ction of pa&rosa pine, since they browse and kill 
practically all the young trees". 

1947 U.S. Forest Service - population estimtes. 

-Wildlifeestinmtesneedtoberefined. &aley andwest 
(1935) estimated 5,000 deer on the Fisher River area and 
in 1946 L Adams, after a six month study, estimated the 
populationat 10,000. Ruwever, thelccalpecple insisted 
there were more deer in 1935. Game estimates may be as 

-much as 200 to 300 percent off. 

-Fisher River District 
tailed deer. 

- 1,500 mule deer and 9,800 white- 

- &xford District - 400 mule deer and 200 white-tailed 
deer. 

-WarlandDistrict- 
deer. 

400muledeerand800white-tailed 

- Navember 17-u, 1946 - 104 deer were killed by the 
railroadbetweenSta&illand Jennjngs. 

- Deer population decreased by 15-20 percent due to 
severe winter. 

L Adams - EFWS - estimated the Wolf Creek herd at 9,800 
head (U.S. Dep. Agric. 1948). 

1948 Fisher River District - 
taileddeer. 

1,500 mile deer and 5,000 white- 

- Revised the estimate for the Fisher River - Wolf Creek 
herd as the 1947 estimate (L. Adams) was too high. 

Rexford District - 3650 nule deer and 175 whit-tailed deer. 

-A considerablenumberof fawnswereloston the Kootenai 
River islands during the flood. 

Zajanc‘- (1948) MDFC - conducted an extensive investigation 
of the white-tailed deer winter range. The following esti- 
mates resulted from the investigation. 

- Fisher River (Wapiti Mountain to the Kootenai River) - 
7,010 whitetailed deer and 600 mule deer. 

- Tobacco Valley/Fortine area - 2,182 white-tailed deer 
and 2,578 mule deer. 



-GatewaytoJennings -1,258 white-Mled&er and 2,006 
mule deer. 

1949 U.S. Forest Service - population estimtes 

-FisherRiverDistrict- 1,500 nmledeerand7,OOO whi* 
tailed&s. 

-l@xfordDistrict- 1,000 black-hiled(mle)dee~ and!500 
white-hiledher. 

-WarlardDistrict -475nuledeerand95Owhite-hiled 
W. 

sc~utz (1949) - MPG-rigoramwi?teramditicmscaused 
amsiderablelossintheLimolnCountydeerheriki. 

Schmautz and 2ajac (l948a) - MDEG - survqed 9,691 acres 
afdeerwinterr~ontheF~rRi~r-WolfCreekarea, 
anddeter~~rewereappraximately7,250white-taileddeer 
anthearea. l%eycl.assifiedatotalofl3,194acresaswhter 
range. Over wintermortalityfor~areawasapprax~~ly 
2200-2400 whit&ailed&er, 

Schnautz and Zajmc (1946b) -conifer regmhctim isleastm 
the ranges receivingtheheaviestwhite-taileddeer use. 

Schmautz, Zajanc,andFish (1950) - WUPG- estimated there 
were 7,250 whiwtailed deer (Lincoln Index) cm the Fisher 
River - Wolf Creek winter range-(imludingportimalangthe 
lower Kootenai). Wintermortalitywasestimated at2,400 deer 
or 33percentoftheherd Conifer repro&&ion variedal- 
most directly with browse productim. 

1950 U.S. Forest Service - Nopqulatiar estimtes~reavailable. 

Schmau~ and Fish (1950) -UDFG -cxdktedanintensi\lle 
ground survley of a porticn of the.Fisher River.- Wolf Creek 
and HorseRange areas. 

- Fisher River-Wolf Creek (32 men) -'estimated 25-35.per- 
cent of animals observed. 

-meArea- 429 mule Qer and 1,816 white-tailed deer. 

- Buck Area- 176 nule deer and 396 white-tailed deer. 

-HorseRange (6 men- estimated6Ch80percent'of anixmls 
observed) -67 nuledhrand620&ite-taileddeer. 
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Schmautz and Zajanc (1950) - MDFG - found that 60 percent 
of the deer were 4.5 years old or older when the fawns were 
excluded. This indicated a lower reproductive rate. 

Schmautz, Zajanc,andFish- bIDI%.- estimated there were 
6000-8000 white-tailed deer in the lower Fisher River 
(north of Highway 2). In the.Horse Range there were an esti- 
mated 775-1033 white-tailed deer and 84-112 mule deer. They 
estimated1710-2061deer winter killed inthelower Fisher 
River. 

1951 U.S. Forest Service - po@.ati<n estimates. 

-FisherRiverDistrict 
tailed &r. 

- 2500 mule deer and 9000 white- 

-&xfordDistrict- 
deer. 

1OOOnuledeer anduw)white-tailed 

-arlandDistrict- 
deer. 

1200 mile deer and 1400 white-tailed 

Zajanc and Schmautz (1951) - MDEG - found the distribution of 
age classes in the harvest was fairly uniform except for an 
abudmce of the l/2 year age class. 

Ma~bnaDepartmentof Fish and Game - estimated there 
7125 mule deer and 10,300 

were 
white-tailed deer within the 

Rcotenai Hanagement UliL4 

1952 U.S. Forest Service - papulation estimates 

- Fisher River District 2500 mile deer and 8500 white- 
, tailed deer. 

- Rexford District - 
deer. 

1000 nule deer and 400 white-tailed 

- Warland District - 
deer. 

1600 rmle deer and I.200 white-tailed 

Mantana Department of Fish and.Game 

- re-initiated the Lincoln County deer study. 

- estimated there were 7125 mule deer and 10,850 white- 
taileddeer within the Kootenai Management Unit. 

1953 U.S. Forest Service - po,plation estimates 

- Fisher River District - 2500 mule deer and 900 white- 
tailed deer. 
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- Aexford District - 1OOOnuledeerand4OO~tHxiled 
deer. 

- Warlmd District - 16OOmledeer and1OOOwhitetailed 
deer. 

Blair and Wilm (1953) - MD&- reported-theforagetmtbe 
fisher River-Wolf Creek area was stillincriticalamditi~ 
F-~imentedwith4 differentmethodsofrejuvmating 

. 

Couvillicn (1953) -HDEG-obeervednowinterdeermovements 
tietothemildwinter. 

1954 US -*rest Service - populatim estimates. 

-F'isherRiverDistrict - 3500 mule deer and 10,000 whi* 
tailed deer. 

- Rexford District -1OOOnuledeerand45Owhi~tailed 
deer. 

-WarlandDistrict- 16OOnuledeer and1OOOwhite-tailed 
deer. 

Blair (1954a) - HDFG - m anintensivewintersurvey 
aspartoftbeLincolnCountydeerstu& lherewerean 
estimated 10,917 white-tailed deer (strip -1 occupying 
a winter range totaling 26,343 (9301 acres of bottomlar&, 
and 17,042 acres of south and west slopes). ming the 1953- 
54 winterccnditicns forcedthe&erto ccncentratemthe 
bottomlands. Hortalityestimates were921&admthe 
bottomlandsand307 deadon thesouthandwestslopes (total 
- 1228). 

Blair (1954b) - FlNG - repeatedthethreemrmgemnkproblems: 

(1) The increase in white-taileddeer numbers; (2) the 
over-utilization ofavailablebrowse; and 3) theunder 
harvest of thepopulatia~ Theherd isvery reproductive 
with the.1953 harvest consisting of 70.8% in the 1 l/2, 2 
l/2, and 3 l/2 year age classes. 

Blair (1954c) - MDEG - reported a total of 26,343 acres of 
winter range of which 9301 acres (bottomlands) is restricted 
winter range, inhabited by an estimated 10,917 Mite-tailed 
k (strip census). There was density of Ll7 deer/acre on 
the restricted winter range during the hardest portion of the 
winter. 

Blair and Wilson (1954) - MDFC - reported 26,343 acres of 
winter range occupied by 10,917 white-tailed deer (95% 
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CI=6,742-19,619). -This is 2.4 acres/deer. There were no 
studies cn the remaining ranges,however,thepopulations 
are probably lower. 

MontanaDepartmentofFishandGame- estimatedtherewere 
%OOmule&erand 2l,200 whitetaileddeer within the 
Kootenai WanagementIhit, 

1955 U.S. Forest Service - population estimates 

- Piskr River District - 3500 mule deer and 12,000 white- 
tailed deer. 

-DexfordDistrict- 800 mile deer and 600 white-tailed 
deer. 

-mrlandDistrict- 800 mule deer and 1400 white-tailed 
b. 

Blair (1955aI -~-oompileda~~rehensi~report~the 
anticip&ed~ofthepropcsedLibbyI)amproject, White 
tailed~~dbeimructPamorethwarryotherspecies~ 
to the loss ofpriorityhabitatalong the bottomlands. He made 
ananalysisbsedcn 3 management units, ofwhichtheJennings 
Gateway rnitwould be impacted the most. Proposed19 miles of 
~r-prooffenceal~therelocatedGreat~rthernRailroad 
with 4 drpasses to facilitate migrations. 

Blair (1955b) -WDEG - delineated 28,000 acres of winter range 
i.ntheFisherRiver- Wolf Creek area, with 9,300 acres as 
restrictedwinter range. Recognizedthreeprcblemswiththe 
PisherRiver- Wolf Creek area: (1) continued maintenance of 
excessive numbers of whitetailed deer; (2) continued over- 
utilixatiocl of winter ranges; and (3) deficient annual deer 

. harvestwhichcompounds problems 1 and 2. 

Weils,.Adams, andBlair - J. Weils Lu&er Co., ISPWG, and 
HDPG - submitted a report cn the management of white-tailed 
deerandponderosapine. lhewhite-taileddeer,witha win- 
terranqecoincidingwiththe-parderosapinetimbertype,is 
the main factor limiting pcndercea pine regeneration in this 
area. 

Neils (1955) - J. Neils Lumber Co. -presentedapaper on the 
.managementofwhit~taileddeerandponderosapineto the 
Twentieth Worth American Wildlife Conference. 

-deer -either sex - hunting season initiated to curb the 
population growth. 

\ 
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1956 U.S.ForeetService-poplatimestimatee 

-FisherRiverDistrict -35OOnnle&erand1O,OOOwhite- 
tailed-. 

-l&xfordDistrict-85Omle&erand5~white-tailed 
k. 

-M3rlmdDistrict- 8OOnuleherand15OOwhi*bdkd 
deer. 

US.FbrestService-Wildlife HmmgewkPlmfortheFisher 
River District (U.S. Dep. Agric. 1956). 

-10,900herut.iliae28,160aues of winter r-which is 
LO deer/25 acres &ring a nomal winter. 

-Winteringareaefocbig~~~ate~iPParilyre- 
strictedtotbsulth-ad -=P-==aong 
theFuK!rRivermdmlfcreekwithadaitimalsmall 
range8exteMngupthelateraldr~ 

I.957 U.S.FbrestService-popilatiaestimtes 

-FisherRiuerDistrict-35OOmalecber-andlO,OOO white 
taileddeer. 

-~~dDistrict-850mule~andSU)white-tailed 
deer. 

-IRkrlmdDistrict-8OOmle&erandl2OOubite+Aled 
deer. 

~mtanaIkpartmentFishdGum-estimated98SOnmledeer 
and17,45OwhitHaile!dda?rwilMn~lcooteMi~t 
Chit. 

Initiaticmofa2 deer,either sex,hmtingseak. 

1958 U.S. For-t Service - populatian estinmm 

-FiskrRiverDistrict - 3500 nule'deer andlO,OoO white- 
taileddeer. 

-RexfordDistrict- 85Onuledeerand45O&ite-tailed 
her. 

-WarlandDistrict -lOOOmledeer and15OOwhite-tailed - 
deer. 

US.ForeetService- LimitedWildlifeNma~mentPlan- 
Warland Ranger District (U.S. Dep. Agric. 1958). 



- ktimated the carrying capacity at 2000 deer which is 
equal to the 1957 estimates. The hunter harvest was 560 
or 30 percent of theestimatedpopulation. 

- Fire, the major factor maintaining the ponderosa pine 
disclimax, has been controlled to burned areas amounting 
to only a fraction of 1.0 percent of the area annually. 

- Current policy is to reserve 40 percent of the available 
forage of the grazing units for wildlife use. 

1963 U.S. Forest Service- WildlifeManagement Plan -LibbyPanger 
District- 

-Producedawinterranqemapbasedonsurveysdrringthe 
winter of 1953-54, 1955-56, and 1961-62. 

- Ibcammended enlarging the area between Swede, Mountain 
south to lWM.lanCreek (7,680 acres) based QI surveys 
&ring the winterof1963-64. 

1964 coueyandweckwerth (1964) -lYDFC 

- Reported the major area for railroad kills is from 
StrykertoLibbyontheGreat NorthernRailraad (no 
numbers were given). 

1965 Couey and Weckwerth (1965) - MDK 

-Reportedtherailroadtrack inspector estimated375 
&r,6mooseand19 turkeys were killedbythetrainbe- 
tween FortineandJenningsduring the1964-65 winter. 

- Two sections of track (5 miles each) were walked with 
11.4 deer/mile found in the Fortine area and 3.8 deer/ 
mile found in the Rejtford area. 

US. Forest Service - Wildlife Management Plan, Warland 
Ranger District (U.S. Dep. Agric, 1965a). 

-Reportedthatmuledeer andwhite-taileddeeratnear 
egualnumbersarall ranges except themMile Creek 
to Warex Peak segment where mule deer and bighorn sheep 
stJl1 dominate. 

- Winter ranges are recovering from the over-utilization 
the period of peak populations. 

- Estimated 20 percent of the critical winter range avail- 
able to game will be lost following the construction of 
Libby Dam. 
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-~tedtreatmentaf18oacresofwinterr~geto 
st~~browseproductiartor~~~thatlosttothe 
reservoir. Alsosuggestedterracingo~furrowingasa 
possible mmagemntpractice for browse stimlaticm. 

US. Rarest Service- WildlifeManagementPlm, FishekRiver 
District (U.S. Dep. Agric. 1965.b). 

-Ikportedthewhite-tieddeerhavehistorically 
beenthenmt important big game species inthearea. 
Theherdsincreasedsotkywereover~tedfrom 
the1930's and40gs to present. 

U.S. Fish and Wildlife Semite (U.S. Dep. Intkr. 1965) 

-.~timdted14W)whitetaLled~rand1800miledeer uti- 
lizethel2,OOOacre6ofesmntialwhterrangetobein- 
mdatedbytheLi&yINmprojecL 

-Tber W!rVOirWilldlSO~thNMCld-tSOf 
the big game poprlatiam. 

-Railroad relocation will farther redxxthewhite-tailed 
deerwinterratrgeby18OOacresandwillcauseimreased 
mortality. 

1966 U.S. Forest Service -Wildlife Plan - RexfordRanger Dis- 
trict (U.S. Dep. Agric. 1966). 

-ReportedthatwhentheLitibyDamisannpletedtkreser- 
voir will inundate at least 25 percent of the criti@ 
wintergamerange. 

-Biggameanimalsusethe KootenaiRiverbottomand 
bencheseven inanornmlwinter. 

1967 Couey andWecJcwerth (1967) -HDFG 

-~acheckalangtheOeatNocthernrailroadbetween 
PortineandRexfocdmdfamd 5 deaddeer inthetwo, 
five-mile sample areas. . 

1968 weckwerth (1968) -KEG 

- Ebund 0.4 deer/mile alaq the Great Northern railroad 
duringtheannualcheck betweenFortine andRexford. 

1969 'Ccuey and Weckwertb (1969) - MDFG - 

- Fobnd 4.0 deer/mile of railroad track iq the sample sec- 
tion sa~th of Rexford. 
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- me huMred deer were removed from Highway 93 between 
Eplreka and Fortine and 25 between Rexford and Warland. 

1970 Trainsbeganusing the relocated line through theFisher 
River and Wolf Creek winter range. 

Firebaugh (1971) - MDFG 

-Tnitiatedthedeer- railroad relationship study along 
the Fisher River and Wolf Creek (funded by the US. Army 
corps of JBIgineers). 

Speed restrictiar along thenew railroad right-of-way was 
liftedin~ 

1971 Flath (l972a) -HtEG-ccnbedtherailroad-deer re- 
lation&&6 study. 

-Reportedwhi~ileddeerhabituallyreturntothe 
sameareatowinter,andidentified3 migration routes 
antotheFis&rRiver-Wolf Creek winter range (Fisher 
River, Little Wolf Creek and Wolf Creek). 

- JBtimated 1081 (90% CI: 1005-1157) in the 8.5 square 
miles of winter range from Butler Creek to Richard's 
Creek. 

- observed railroad mortalities of 1.59/mile on the control 
area and l,Ol/mile on the study area. 

(zam@eu (1972) -MD& - initiateda study -by the US. 
Army Corps of Bqineers to evaluate potential improvements to 
big game winter ranges. 

- Fifteen deer (14 mule deer and 1 white-tail deer) were 
rieck banded to study migratia patterns. 

-Al/2 milestripalqthewestsideofthereservoir 
fromFovertyCreektotheCanadianlinewas usedexten- 
sivelybyboth muledeer and white-taileddeer, 

-Browsewasthemustimportantwiqter forageclass, with 
Oregon grape, ponderosa pine and Douglas-fir composing 
97% of the browse CoIlsumed 

1972 Flath (1972b) - MDlG - continued investigations for the rail- 
road-deer relationships study. 

- &timated there were 135 deer/square mile on the Fisher 
River-Wolf Creek winter range. 

- Observed railroad mortalities of 1.65 deer/mile on the 
control compared to 1.93 deer/mile on the study area. 
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-Browseformedthebulkofwinter foodhabits, with 
Daqlas-firimportzmt~tilrecedingsnowsexpo6edOregon 
grapeinlatewinter. 

chqbell (1973) - IYtSG-caMnuedinvestigatiorrsfromthe 
biggame babitatimpr cwement study. 

-1dentifiedtheWest KootenaiandCanoe~chastwoareas 
thatshouldreoeivepriority&ringtbe landaoquisitia~ 
process (mitigatiaQ,withtheDmnCreekandflenMle- 
mttoncreekunits to receive sem&rypiority. 

-cmerveddeer ~ofupto2jmilesforrriledeer 
and25miles forwhite-M.led&er. 

-Useofthewhteringareasdedlining&etopopulati~ 
hcmaseordiapersaloveralargerareabecauseofthe 
Libby-wKi- 

1973 m&h (1974) - IYmG -a&inuedtherailr~re- 
lationships study. 

-lbreeyearsdataindicatedthepr~ oftrainscmthe 
relocatedrailroadgradebadbadnoeffecton~ 
positichngofdeeronthewinterr~ 

-Acorrelati~between~l~ofdeeruseandthenum- 
ber oftraincasualtieswasfand 

- Ihehighesther kill alarg thenewline (1.93 deer/mile 
in19721 was lower tbantheaverageannualkillalaqthe 
old Great Northern line (4.9 deer/mile). 

-Presence ofamigratianroutefromtbeFi&erRiver-Wolf 
Creekwinterrangeupthesihsoftbeiqamd~~~tarea 
asfarasWarhndCreekwasdiscovered, Thisindicated 
deer whichoncewinteredalcngthe KootenaiRivernow 
move to the Fisher River-Wolf Creek arena 

CampbellandKnoche (1974) -UDFG-aMinuedthein=ti- 
g&ions relatedtotheevaluatiar ofbiggamehabitat 
inprovement. 

- Foundlightuseof$hewinter rangeswhichwasreiated 
to the mild winter, deer dispersal, and/or a populath 
decline.' 

-Foundmarkeddeer returnedtospecificwinteringareas 
withinsignificantmovementacrosstheimpoundmentarea. 

- observed varying results within the different treatment 
are+ and made recommendations for future manipulations, 
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1974 Flath - EDPI; - continued the railroad deer relaticnship study. 

Knoche (1974) - MDFG - continued the evaluation of big game 
habitat inprmt. 

- Cbserved the use of the winter ranges adjacent to the 
reservoir was increasing, hut was below previars years. 

- Browse productia estimates indicated bitterhush pro- 
ibcticm was greatest cm topped segments, while service- 
berry and chokecherry production was stimulated by both 
burning and togping. 

1975 Rnoche (1975) - HDFG - ccntinued work cn the railroaar 
relationship study which concluded June 30, 1975. 

Firebaugh, Flath, and Knoche (1975) - HDEG - compiled the 
final report for the railroad deer relationships study. 

- Presence of the railroad had no measurable effect 011 the 
distrihutian of deer on the winter range. 

- Density of deer adjacent to the railroad is related to 
the nuder of deer killed by the trains. Can not directly 
correlate the mortalities along the old grade and the 
relocated grade, because the number and type of trains has 
not remained consistent. 

- !ihe deer population has a low reproductive rate; however, 
the majority of the Mnter harvest is 2 l/2 years old or 
younger Micating good reproduction, 

- Browse is an important winter food with grasses utilized 
. during mid to late winter when snow depths are minimal. 

Forbs are important as food &ring the spring “green-up”. 

- Ixle to the location of the railroad grade in the drain- 
age bottom there will be concentrations of deer along it 
(and correspo&ing higher train caused mortalities) dur- 
ing periods of severe weather. 

- Since deer adhere to traditional trintering sites, 
attempts to attract them to presently used Areas would 
have marginal results and are not recommended. 

Knoche and Brown (1975) - MDFG - completed the work related 
to the evaluation of big game habitat improvements. 

- Use of control areas continued to be as great or greater 
than the spring broadcast burn areas. 
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-Bitterbuahpr~ionclldbeStimulatedwith topping 
whileservi~rryandchdr~erryrespondedfavorablyto 
either spring broadcastburriing or topping. 

-Recommendedthinningandloggingoperatiamonwinter 
rangesadjacenttothereser\roirshDuldbein\llestigated 
todetermine optimumsizeandratias ofconifer thidcets 
toclearedareas. 

Footnotes 

hpulatim estimates for the Kootenai N~tiaxO Forest for 1936 
1936 are from US.Dep. Agric. (1937). 

2Population estimates for the Kootenai Natianl Forest for 1937- 
1958 are f:om the Annual Wildlife Report prepared by the ranger 
districts. 

3The populatim estimates for the Fisher River district from 
1938-1941 were obtained from the US. Dep. Agric. (1956). 

~atianestimatesbythe~~arraDepartment~FishandGame 
for 1951, 1952, and 1954 were obtained from the Quarterly F&ports, 
Wildlife Restoration Division, for the respective year. 
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BIXD 
Historyof theUral+geedbighornsheeppplatimand 

related:studies. 

1934 US. Forest Servicel -estimq&l~:bighornaheepwithin 
tbeKootmaiM&hna1For 

1935 Bealey and West (1935) -US.FS. -the herd is increasig 
dspeadingaL 

I.936 Drumheller - (1936) US.FS. -mtimatedS3bighornsheepin 
theRexfordDistrictmdMeerwu3 
SearcJlm aI ele warlmd Districtm 

sbeep31duringdrainage~ 

U.S. Forest Service 
IQF. 

-eetimtedl28bigbtxnsbeepwithinthe 

1937 WsiQl w37) -USzSm - am&cted m intensive winter big- 
hornsheepsurvey. Actualanmt:97(l6rams,49eues,22 
l.amts)c Illegalkillwasthryqhttobehigh. 

U.S.ForestSemice3 -estimted1OObighornfheepwithin 
the=. 

1938 U.S. FWst&&ce- estiamted 120 bighomsheepwithh th 
lUW. 

1939 Ug Rxest Service-mtimtedll0 bigtK#n&gepwithinthe 
. 

1940 I.Anderqon @MO)-US.FS. -eetimated~populatianat 
1OOanimals,andthenumbershavebeendecreasingduring~ 
last 20 years. 

U,S.ForestService- 
KNF. 

eMmatedl3Obighornshepuithinthe 

1941 Brink (1911) -usJ?A -alnaeedanintensivewinteriwld 
springsmeyoftheherd Beastiaatedtbe~ 
lOOhead (25 raturerams, 50 ems, 25yearlings). BcdiPnot 
includethe194llambcropinhisest~te. 

US. Fomstservice- 
within the lm. 

estimated there &reBObighxn'sheep 

1942 ;JhEzEice.- estimated there were155 bighxn sheep c 
. 

1943 i12gCce - estimated there Fe I?5 bighorn sheep 
. 

Dl 



1944 

1945 

1946 

1947 

3.948 

1949 

1950 

1951 

1952 

1953 

US. Forest Service - 
within the luw. 

estimated there were 150 bighorn sheep 

US. Forest Service 
within the KM?. 

- estimated there were 150 bighorn sheep 

CaKy ogw - MDEG-estimated150bighomsheepin the 
Ural-ltseedpapulation. 

U.S. Forest Service - estimated - 152 bighorn sheep within 
thelOW. 

US ForestService- estimated 80 bighorn sheep were found 
within theRexford District. No estimate was made for the 
Warland District, 

Zajanc (1948) - @lUEG - estimated there were 168 bighorn sheep 
withinthepopulatia Duringwintersurveys,hefoundan 
average of .OMl -acre for the 23,680 of winter range 
(Brink 1941). 

US. Forest Service -estimated9Oheada1theRexford Dis- 
trict. No estimate was available for the Warland District. 

~(1950)-RockyM~~inbighomsheepinMorrtana- 
estimatedtherewereapproximately125sheepin theural- 
Tweed herd and it had decreased in the previous fifty years. 
'ItsoramsweretransplantedtotheGallatinarea. Forty-two 
sheep were observed on a HDEGaerialsurvey, and5 sheep 
were reportedwestof theKootenai. 

US. Forest Service - estimated350 sheepwithintheWarland 
District. No estimate was available for the Rexford District. 

McntanaDepartmentofFish 
theKooteMiElaMgemen tIChit 2;. "$ - estimated351sheepin 

US. Forest Service - estimated 315 sheep in the Rexford and 
Warland districts. 

Nontana Department of Fish and Game - estimated there were 390 
sheepinthemu. 

tivilliar (1953) - MDEG - made an effort to re-ide&.fy the 
summer-range delineated by Brink (1941). Ins$ected approxi- 
mately l/3 of the range and observed only 5 sheep. 

U.S. Forest Service - estimated 410 bighorn sheep within the 
ml?. 

The bighorn sheep transplwrt into the Kootenai Falls area was 
initiated. 
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1954 @bkana Ikpartmmt of Fish and Game - estimate3 345 bighorn 
sheep~theRuuuralTkedandAoatenaiFalls). 

us. Forest service - estimated 420 bigharn sheep in the l&x- 
ford and Warland districts. 

First hunting mason since 19x5 opened far 3/4+url or better 
ramUAnm.1975). Emtingwasre6trictedtotheareaeastof 
~lWtenaiRiverwithabarmstof3ranna 

l955~u95sa)-llcRG(nartanaBi~GheeL?]-e36tilna&the 
~~mcplsistedofappmaimately1OO&eepcnd~& 

. 

Blair (1955a)-MDEC-eetiaatedtherewerebet~l5Oard 
175 Liw sheep in the populatia~ 

us.Forestservice~ 
uarlmd districts. 

e6tinuWd305sheepintbeRexfordand 

Bammtamsistedoftworclrri. 

1956 US. Forest Service - estimated tire were 305 bighorn sheep 
in the Word and warlcnd districts. 

LW.Iewis-PbreetkdministratatwatlandDistrict-perscndl 
aonnrricatiarto~(l96O)belieuedthuewereappro~- 
mately 300 steep cm the Ural-lbeed rarge, 

Earveetestinmte-2rarme 

1957 kxkana Ikprtment of Fish and Game - estimated there weie 
385 bighorn sheep in the KHU (Ural Tweed and KooteMi Falls). 

US. Forest Service - e&in&d there were 305 bigbom &q . 
in the Rexford and Warland districts. 

Emtarea~~toincludeallofLincdlncantyand 
the west central portial of Flathead CamQ. 

. mrve6t estimate - 4 rams (entire area). 

1958 US. Forest .@rvice - estimated 330 bigborn sheep in the 
Rexford and Warlmd districts. 

mrvest est*ti - 6 ram (entire area). 

195’9 Harvest estimate - 6 raPEI (entire area). . 

1960 Iuve6t estimate - 8 firms (6 from Ural-). 

. 
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1961 iiunt unit was subdivided; however, the permits were still 
good for both porticns. 

Harvest estimate7 ra (3 frcraUral*). 

1962 Barvestestilmte- 10 rave3 (4 from Ural-Weed). 

1963 July- Agreementbetweenn~Departmentof Fishand~ 
andtheU.S. ForestServicetotransplant6 rams into the 
Ural*range. FiveramsfromtheWati~lBiscnF!ange 
were released at Suttcn Creek. Clne was later harvested near 
Waldo, British Columbia during the fall of 1963. Wcne were 
ever hanested from the Ural- herd (Weckwerth 1983, per. 
-1. 

Barvat estimate - 7 firms (2franUralM) 

1964 5rvestestimte-7 r= (lfrcrnUral+Need) 

1965 U.S. Fish and Wildlife Service (U.S. Dep. Inter. 1965) - 
estiraated there were 170 sheep in the Ural* populatia 

us. Forest service - Sheepobervedm thewestsideofthe 
KootenaiRiverandtbeyhavebeencbservedmovingbackand 
forthacrosstheUn&.edStates-Canadaborder. Recommended 
astudybe initiatedbeforetheccnstructionof LibbyUamand 
Highway 37. 

BarvBt estimate (USJS.) - 6 rams, most from the Warland 
area-(ncnereportedharvestedbyWDFG-JcbCompleticn 
Report.1 

1966 Harvest estimate - Woramsbarvestedfrantheentirearea. 

1967 Harvestestilmte- -ram (WcnefrantheUral*), 

Amore restrict& seam, only10 permits compared to 30 for 
theprevious7years, was initiated. TheKootenaiFalls 
area receives the majority of the pressure and the majority 
oftheramsharvegted from now to the closure of the Ural- 
Tweedareaare from the Kootenai Falls area. 

1973 E&&area 100 was formed and tmmting was closed in the Ural- 
Tweed area. 

1976 Brown (1978) - MIE - classified 48 bighorn sheep in.Uecember 
1977 (25 ewes, 16 lambs, 7 rams) - however, there were repeat 
observations (G. Brown 1983, pers. commun.). 

October- start of bighorn sheep study funded by US. Army 
Corps of Engineers. 
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1979 BrCwn (1979) - HUFWP - finishdbighornskqstudyande6ti- 
matedamaximmpapulatimof 25 sheep. 

1981 22 bighorns cbsemedantbeUrallkeedrange. 

1983 Brown (1983, pers. COIMIUd-MDEWP-@ersaral commmicatid 
-estimated thepapulatim at25 &qx 

Footnotes 

hqulati~e6tirnate6 for the Kootermilsltiaral F+orestfor1934-1936are 
from Dep. Agric. (1937). 

2Previous estimate6 werenotusedastheFore6tbamdarieswere 
realigned in 1934. 

aticnestimates for the Kootemi Eatiaral Forest for 1937~I.958 are 
frornthe~WildlifeReportspreparedbytberglgerdistricts, 

qpopilatianestimatesbytheMantanaDepartnentofFishandGamef~ 
1951, 1952, and 1954 were obtained from the Quarterly I&ports, Wildlife 
Fkstoratim Division, for the respective year. 



Firedd&ncecnUral+Weedbi@xrnsheprageftrtteperial1940-1977 
mram 1979). 

No. year cause Acres ucatim MO. Year caue ms Iacatial 
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14 
15 
16 
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:i 
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22 
23 
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1944 r&Jmilq 
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:z s 
1949 Lightning 
1949 ugllming 
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1957 Light&q 
1957 Light&q 
1958 Railmad 
1958 Ihilxcd 
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1958 Lightnin9 
1958 x&@tnhq 
1958 - 
1958 LQhmiIq 
1958 LigtxmJq 
1959 - 

zz 
15.0 
8.0 

z 0”:; 

E . 
:; 

1.0 

-cr. Flat cr. Redccblch mchI4tn. Flat cr. Flat cr. 
Etlzz. Me. 
izig= Fi- CT. Fi- cr. -RLdge -Sal 
iizgzr 8taEliil.l 
z 
iiEtZ&l -cr. 
EEi Ezh mm- -apn 
-a. 
ImhI4m. 
stEnemJ..l 

Bearpg 
lbnl.le cr. 

38 
ii 
41 
42 
43 

2 
46 
47 
48 
49 
50 

z 

E 
55 
56 

z 
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1963 
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REQUESTS POR FORMAL REVIEW - LIBBY PRaJECT 

Mr. John Wood, Field Supervisor 
U. S, Fish and Wildlife Service 
Ecological Services 
Federal Building, Room 3035 
316 North 26th Street 
Billings, Montana 59101 

Mr. Paul Brouha 
U. S. Forest Service 
P. 0. Box 7669 
Missoula, Montana 59807 

Forest Supervisor 
Attention: Mr. Alan Christensen 
Kootenai National Forest 
P. 0. Box AB 
Libby, Montana 59923 

Mr. James W. Van Lobern Sels 
Brigadier General 
Attention: Mr. Ed Mains, NPD-PL-KR 
U. S. Army Corps of Engineers 
North Pacific Division 
P. 0. Box 2870 
Portland, Oregon 97208 

no counnents received 

Mr. James Flynn, Director 
Attention: Dr. Arnold Olsen 
Montana Department of Fish, Wildlife and Parks 
1420 East Sixth Avenue 
Helena, Montana 59620 

no conunents received 



IN RWLY REFER TO: 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 
EC01 oglcal Servi cc3 

Federal BulldIng, Room 3035 
316 North 26th Street 

8i 11 i ngs, Montana 59101-1396 

ES July 6, 1984 

NW. James R. Mayer 
Department of Energy 
6onnevllla Power Acbainistration 
P.O. Box 3621 
Portland, Oregon 97206 

Dear *. Wyer: 

We have reviemd tha docunant antltled Wldllfe Impact Aasessmant and 
Wry of Previous Hltlgatlon Related to Hydroelectric Projects In 
Pbntana: Libby Du” prepared by tha Montana Dapartment of Fish, 
WildlIfe, and Parks (HIFW). 

We have marked closely with MIFW personnel during the preparatlm of 
this assessmant, and m concur nlth their findlngs. In those areas of 
differing results batnaan this report and the Ffsh and WildlIfe 
Coordinatlon report of 1965, m Informally agree uith the current 
report. 

We nil1 continue to cooperate with WFW In preparing mitjgatlon plam 
to corpcnsate for the losses docwantad In thelr report. 

Sincarely, 

field SupervIsor 
Ecolo9ical servlcas 

cc: Director, Montana Department of Fish, WIldlIfe, and Parks, 
Helena, Ml 

Field SupervIsor, USFWS, Helena, MT (SE) 
‘A] Chrlstlanson, U.S. forest Service, Kootenal Natlonal Forest, 

Libby, Ml 
Reglonal Dlnctor, USFWS, Denver, $0 WR) 
Larry Lockard, Northwest Hmtanr Fish and Wild1 Ife Center, 
Kallspell, W 

. 



._-- . . Jlll. 1 7 MM if-=\ et i’ United States Forest Kootenat RF 
‘\ -1 

RR 3, 80x 700 
Department of Ser v ice 
Agriculture 

Libby, MT 39923 

Reply to: 2600 

Date: July 11, 1984 

Department of Energy 
Donnervllle Power Administration - PJS 
AlTN: Jim Meyer 
P.O. Box 3621 
Portland, OR 97208 

Dear Jim: 

I have reviwed the flnal report entitled, Wldlife lapact Asses-t 
and Sunr#ry of Prevlaus Wftfgatlon Related to Hydroelectric Projects 
in Montana: Llbby Dam,” b 
and Parks. 

y the Montana Department of Fish, Wildllfa, 
Since I was involved In reviewing drafts of this doculent, 

I am fasliliar with Its content and format and have no further specific 
conments to make regarding the final document. I feel that the 
Montana Department of Fish, Wildlife, and Parks has done a cawendabla 
job in assembling the limited data available and in developing a 
ratioiral approach to identifylng wIldlife losses related to the 
pro @ct. 

Sincerely, 

ALAN G. CHRISTERSER 
Wildlife Bfologlst 



Helena, MT 59620 
July 9, 1984 

Mr. Jim Meyer 
Bonneville Power Adm. - PJS 
P.O. Box 3621 
Portland, OR 97208 

Dear Mr. Meyer: 

The Libby Dam hydroelectric project had a detrimental impact on 
the wildlife population utilizing the project area prior to 
inundation. The project inundated 28,850 acres of diverse 
wildlife habitats, which provided seasonal habitat components for 
a diversity of wildlife species. This impact assessment, 
developed through extensive coordination with the federal agencies 
involved in the operation of the project or the management of the 
wildlife resource, provides a comprehensive assessment of the 
impacts to selected target species. These species were considered 
to be the primary species impacted by the development of the 
hydroelectric project. Comments received on the original draft of 
the assessment, as well as those received during coordination 
meetings held during the current process were incorporated into 
this final assessment. 

Many of the impacts identified in this assessment are different 
from those in the original impact assessment prepared by the U.S. 
Fish and Wildlife Service in 1965, which focused primarily on the 
impacts to only five big game species. This document, however, 
summarizes the best available information, including a thorough 
review of the available site-specific information and literature 
pertinent to the target species, and determines the impacts based 
on this information. The original assessment determined some of 
the target species, i.e., black bear, would-not be impacted, while 
in reality the inundated habitats were important seasonal habitats 
for this species. Also, the original assessment did not state the 
methods of analysis and assumptions fhat were utilized, while this 
document outlines these in detail. 

This document represents Phase I of an ongoing process to achieve 
complete nttigation for the impacts .to the wildlife resource 
resulting from 'the construction of the Libby Dam project. The 
impacts identified in this document represent realistic goals for 
mitigating the detrimental impacts to the wildlife resource. 
Although the U.S. Army corps of Engineers previously funded 
mitigation proje'cts, additional mitigation has to be accomplished 


