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1.0 IHNTEQCDUCTION

The Flathead Hiver BHasin is a regicp rich in natural
rasources and cf great rhysical beauty. ALeas such as
Glacier-Waterton Interpaticnal Feace Park, Flathead lake, the
largest patural lake vest cf the Mississippi Biver, and the vast
expanses of the Bcb Harshall ¥iiderness area form a 3mosaic of
satural resources that are recognized npaticpally and attract
millions of recreational wusers each year £ros throuchcut the
vorld. The scenic, rescreaticrpal, and bictic rescurces of
Glacier-Watertcn Park have recently bDeen recognized with its
forzal designaticn as an International Biosphers Heserve.

4 primary focus of recreaticn and wildlife use +sithin the
Tegicn are the three wpgajor rivers which drain the tasin, the
Rorth Fork, 3Scuth Fcrk, and Middle FPorx cf the Flathead Biver,
and their respective watersheds. A1l combine above Flathead Lake
to form the aaiastem ¢f the Flathead iver. All fcrxs, under
different classificaticns, bhave Leen included as a partt of the
wWild and Scenic River Systen. The wild ccuntry withio the
Plathead River Basin fcorms one of the last bastiars in the
continental U.S5. fcr the endangered grizzly tear, and it supgports
large nuabers of big game animals iacluding elk, @moose,
white~tailed deer,_mule deer, tlack bear, aand zountain gcat.
Wolverine, «river otter, and oc¢casionmally tisber wecives, all
important 2ammalian isdicaters ¢f a guality environzent, ars

sometimes seen ia the wilderness rsgions of the basin.
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Because of 1its great physical Dbeauty and the diversity of
its pnatural resources, the Flathead Hiver Basin has loaog been
considered a desirable rplace tg live. Tcday, bhouwever, the
environmental apenities which attract sc¢ many pecple acfe in
growing conflict with the demands for increased develcpnent,
particalarly of energqgy resourcss within the hasisg. This study
was undertaken +to fetter understand the lcng-rasnge impacts of
potential lanpd~use changes «c©n the plamt and animal rTescurces of
the «river floodplains of the Jorth Fork and a2ainsten cof the

Flathead River so that they may fe planned for accordincgly.
2.0 EBACKGBCUSND
2.1 THE BASIS OF THE CVERALL FLATHIAD RIVER BASIY STUDY

Throughout the esarly twentieth century, the rLasin enjoyed a
siow hut steady, and therefore manageable, increase in
populaticn. However, in the 157(s, populaticn in the basin began
to increase dramatically. Between 1870 and 1980, the pcpulaticao
in Laxe and Flathead Ccunties increased by 32 percent.

This growth has Deen coincident with the the grcwth and

i

potential growth ia energy production ipdustries. The Efureau o

Beclamation has undertaken 2 study to investigate the rfotential

th

or develorpiag a regulating daz belov Huagry Horse EeServaolir.

il and gas leases have tLeen lssued on tcth state and federal

[@]

lands within the fasia. OF major isportance, are large-scailis

cpen-pit coal mines prcposéd in the vicinity cf the headvaters of
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the Y¥orth Fork aive: draipage in Erirtish Ccluabia. Flans for
aining this coal are proceeding ragidly. In tTeccgaitica cf the
incremental impacts that accelerated resource utilizaticn and
development could have on the basin, and in rfecognitice of the
need for a detailed understanding ¢f the rescurce base, the U.S5.
Congress directed he Envircaomeptal Protection Agency (EF4) to
conduct & five-year study of the basin to grcvide a data Lass
against wﬁich to compare. and better wunderstand the dapacts of
future development. The EFA in turn set up a steering cogmittes
counprised of resource aanaéezs, dovernzent cfficiéls, atd private

¢itizens to set policy, direct the study, and develcp sanagepent

tools.
2.2 THE BASIS PCR THE BIPFAEIAN H2BITAT S5TUDY.

This study of BHigparian Habitats was cne <¢f many riological
and socio~econcmic studies funded under the EfEFA's Flathead ZHiver
Basinp Envitonaental Ispact Study. It was the last tc¢ be
initiated, with field work comzercing iz July 3981. Dgratican of
the study was eighteen poaths. This study £fcocused primarily on
the fauna and plant co®munities ¢f the ripariar zcne, i.2., these
areas either on, ©f onm terraces adiacent to the £flgodplains of
the Horth Ffeork and mainsten cof tha Flathead diver.

The Fliathead River drainage is tyrpical of otber river
valleys of the Hestern United States which have undergens
significant physical and biolagical chaagss sigce the 18001's.

The fertility of alluvial bettemlands was icng reccernized by

S
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native Aaserican Indians. With +the settlsment ty Anglco-imericans,
#ith thelr increassd tecianclogical capabkilities, riparian
habitats ©became the focus cf ever increasing agricultuzral
activities and livestcck grazing. Biver water was chactpeled and
irrigation canals dug te supply cutlyiag lands thus exgpanding
cperations. Stream side vegetation was remcved. The long-ters
result of such activities has been, almost without excection, a
detericration of western riparian habitats that are integrally
linked to the <consumptive land utilizatico gpractices cf man
{Carotheis 1877 .

Today, there is a growing awarsness of the value of ripariaa
habitats as natural ecosystens. After acre +than a «century of
abuse, the importance of ripariaa habitats, fg: aesthetics,
recreation, wildlife, and cther ncrconsumptive values Lis being
iidely recognized. The influence cf «riparian halitats on
wildlife is alsc not limited te those species restricted in
distributicn te that zone. GEcpulations <¢f arimals 4ip habitats
adjacent to riparian zones are cften influenced by the cresence
cf the riparian area (Stevens et al. 1577y.

Despite this nev awareness, lands, such as those alcag the
western side of the Ncrth Fork of the Flathead Hiver are still
the focus of regiomal develogzent. 4t present, the rescurcsaes on
unprotected lands within this zcane are underccing a variety of
changes, e.g., land <conversion to subdivisions, <c¢eazercial
curposes, aad agriculiture and grazing cperations; clsarcuts,
salect cuts, apd salvage logging; and iacreased recrsaticoal uses

all related to iacreased populaticn densities and zokility withip
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the basin. It is likely that a pajcr seccandary iapact of the
@nargy development §proposals currently codteamplated £cr the
Plathead River Fasia will te an acceleratricn of the land-use
changes algready taking place 1ia the basin, and thus a further

aiteration ¢f the faunal and <vegetal rescurces of the rigarian

Z0NEa

3.0 CBJECIIVES

A mador objective of this study was to fprovide a synthesis
of all pertinent biclcgical data collected within the riparian
zone primarily of the dorth Fork and séconda:ily cf the Mainsten
of the Flathead River above Flathead Lake. These data provide a
baseline against which effects of future disturbances and ilaracts
gnp the wildlife and flgodplain bhaktitats can be 3cnitcred and
docuzented.

The Heorth Fork of the Flathead BRiver cffers several
advantages in meeting this broad oljective. The entire MNerti
Forx drainage i1s berdered to the east by Glacier NYational Fark, a
relatively unaltered envircmment shich becausect it <¢f its
restrictive panagesent provides an ideal ceontrel. Seccsdliy, the
Horth Fork from Canmas Creek nerth tc the intermaticnal boundarcy
follows gradient cf decreasing tctal precipitation Lut, mors

m

importantly, ipcreasing wintsr snowfall. This factor gplays aa

tdly, as cae

[
=
[

iaportant role 1n winter upgulate distributica. s

r= giftficule,

O

foilows t*this gradient ncrcth, access tLeacczes 2
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particularly io winter, and this bhas histcrically influenced the
ratternas cf land develcpment and use.

Similar gradients dc not apprear to exist along the Mainstex
¢f the Flathead River. There, a4 state conservation uapit near
Colupbia Falls, and a secticn c¢f rprivate farzland amanaged as a
Freserve south of Xalispell were chosen as the rprinciple study
areas.

Specific objectives of the research were to:

1. Identify and map the 1pajcr plant cosmunites found on
the flcodplains in the study ares;

2. To describe the distributicn and hatitat prefsrences of
wintering cervids 1in the North Fork, with special esrhasis on

identifying key winter range areas;

3. To descritbe the envircnmental factcrs governing the
distributicn of cervids con the winter range;

4. To describe avian community sStructure on the floodplain;
and

5« To identify the habitat features regulatirg avian

ccamanity structure,

A third objective was, tc¢ dsvelor a predictive nmecdel of
cervid and avian habitat selecticn, and use this model tc exanmine
the results of potential land-~use disturkances. Timber-cutting
practices employed or the fcrested lands in and adiacsent te the

tiparian zeone wver2 the primary disturbances investigated.
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4.0 AN OVERVIEW OF THE BESCURCES IN TEE BREGICH

4.7 CLIMATIE

The climate of the North Fork and Flathead River Valleys can
be generally classed as Facific Maritisme, as wmost cf the
variation in regicnal weather .patte:ns iz due ta the casterly
flow of lower ataospheric layers coasmon in the Pacific Northwest.
These patterns are mcdified by ccotinental effects and the upwind
mountains in Wasaiagton, Idaho, and Western Mcotana {(Celk 1572).
The precipitation 1ia the regicam varies widely with thke season,
elavation and locaticn. In general, it increases with elsvation
and latitude, and 1s greatsr on the eastern side of the valley.
In Polebridge, the mean annual precipitaticn is 59 ca and the
mean annugal temperature is 47 c {Alien .1980), with a zeszn January
zininus of ~14 °C and a July maximua of 27 “C {(Delk 197Z).

Precipitatieon c¢ccurs in all =2onths, hcwever, 67 rpercent
falls between OQOctgber and april, primarily as snov. The mean
annual snow accumulation is 311 c¢p at Folekbridge {Allen 1980).
Most of the snow is stcred until spring runcff. June 1is alsc a
high precipitaticn ncanth, with acst cccurring as rain. The
combination of snow accupulatice and warm spring rains make for
an almost annual flcod hazard alcng the dcrth Fork {Lelk 1972),
the severity of which 1is determiped By the amouast cf sacw

accuaulatlicn and warwm sprimg rainfall.
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4.2 GEGLOCGY aug

The Horth Fork VYalley vas created duriny the e€acly Tertiary
pericd, when, along the Lewis Cverthrust Fault, a huce pass of
precamhrian ssdimentary rock slid 2astward, serparsting the
Livingston and Whitefish Ranges. After the zcvement alcng thae
front ceased, the flocr of the resultant gap dropped deownward,
creating the Herth Pork Valley. The valley flcor was then filled
#ith alluvial sediment during the late Tertiary (2alt acd Hyandaman
1873). Glaciation during the Flsistocene carved out perticns of
this sediment leaving depcsits of glacial till cn te¢p cf  the
finer sediments, and fcrming benches of varicus heights adjacent
to the flcodplain {Allen 13980).

The parent soil material in areas adjacent to the 3crth Ferk
is primarily alluvius, derived frcm zecent gravel, sand, silt and
sope Pleistocene glacial outwash. Alluvial areas are berdered by
areas where the parent material i1s frem guaternary c¢lacial
deposits which are ccuwprised prizmarily <¢f silt, c¢lay, dritt,
gravel, anéd alluvial farnp material (Jcnes 1570} . The sutbstrats
and soils along the ncrthern secticas ¢f the North Forx raage
from ccbble to cocarse sand, silty clays, aad deep layers cf finer
textured alliuviam with & +well develored huzus layer. allexn

{1980) found randca and hetercgenecus sScil ratterns along the

ot

North Fork, and attributed this tec the sccouripg and depgsitiona
acticns of the river.
The scils c¢n alluvial landforss are oprimarily <coarse

textursd, sShallcw ¢ z2ocderately deep, and raonge £frcy well te



poorly <drained. 4 descripticn cf the =gils

suitability and develogpaent rpotentials is given ia

Cther than Porest Service overvies

Dept. Agriculturs 1982), there have peen 0o

conducted £€orf the regicn.

32icw the confluence of E2ig <(reek, the

h

though & narrow "V" shaped valley, as it passe

[R
0

Mountains., Although here the ripariap area

cn alluviun, the «river 1s closely tcerdered &y

from the Kishenehn, Kintla, <Shepard, and

{Jones 1370). Scils range from loamy tc coarse,
shailow (bare rock) to gcderately

gf the =c¢ils

The general characteristics

sSteep.

Porkars given in Table 4.2.1.

4.3 THE PLANT COMMUNITIES

4.3.1 ¥Yorth Fork Floedglain Flant Cogmunities

The vegetation ¢f the MNecrth Fork of the

dynamic complex reflecting the
channel alteraticn,

and slcpe.

Narth Fcrk

cf

ianteracticn Letween

scll depositicn, elevatico abgve

FAGE 11

alcng with
Tatle 4.2.1.
study, {U.3.
scil studies

flows

through the Apgaz
located g:ima:ilf
lands criginating
fogsevilie fcreaticns
s0il depth fron

deep, and slcpes are generally

the North

Flathead Fiver is a

river flow,

the river,



tand Form

Biver Bottoms:

Allovial betroms
#lang the rivers,

slopes are pentie,

a0ita are coarse
texturod over
sand & pravel,

Lacustrine Bottows:

Heatviy fevel

solin are deep,
slity & vmuatly
poorly dratned.

Gl

eint Low

o river or hench
below, soila are

well dratued & medi-
vm texture, glacial
EITL smuhatratem has

a moderate to fow
permeshility,

bake”
1atld s01l deopest ta,

Torraces & Bonelies:
Contiy afoping viit
henehes with steep
terrace escarpments

TARLE 4.2.1

Internal iratnape

Surface Subzaenil

Hiph:
Coarae
textured

High:
pravelly
& aandy

Slow: Show:
Sflty Wet
anils aiity
aolfa
Hpgh: Moderate:
Hoderate  Where (111
perme- has been
abiliey reworked
by water
Slow: for
campact
glactal
tilt

eneral characterbatica of the solls

Sall Hasa Bo kH

Mervement Compact-
ibitiey

Sitght Stipht

S5lopes

are

gentle

Stight for Severe

tevel

areas, hare

gentle

slopes are
very erogive

Slipght: on  Modorate:
gentle
kenches
Moderate to
Severe: on
terrace es~
carpments
due to peo-
logle ero-
slon from
atream
meander fng

Retative Sott Interpretive fatinps for:

Sufrabiifty for

Sanitation Drain-

ape Flelda:

Hederate:  When
mrre thag &'

of watertable
Severe In
nreas that
fivod or arc
less than 4°

to witertiabie.

Severe: soiln
have rostricted
dratnage &for
seasonal high
watertable, some
areas subject

te seanonal
flooding,

Moderale on
benches with
permesbie gube
atratum aver
glactal ¢l
Severe:  on
terrdace es-
carpments die
to dtenp
alopens.

alonpg the Herth Forg.

(Modif1od from ik ik 1972

Develogmeat Fotent ints fors

Ruads

SHpht bimge-
atlows, pentte
Land, may be
sublect 1o
seaone]
flooding.

Severe - wel
stlty solts
lave 1low
stability
and are suh-
leet to froae
hwave.

Slight on
gratle beaches
Severe on
terrace og-
carpments,
gteep cul
alopes

favel,

fraths

S¥iphit e
tratin g
Flomt durtug

spring ranoff
& hiph water.

trafln
are muddy & oare
Jilffeniy to
madytain,

Sevepe -

Slipht on peutie
benches

Revern on fevrace
fRCarpmeni s,

Septie

Syntewms

Mestorpre:
than 67
tabte, Severe:  in
areas that {leod.

Wl sope
1o water-

Severo:  Heasonad hiph
atervable & oresteleted

fiternal sott dratuape,

Moderate on benckhes
with permcable gub-
stratum ovey titf,
Severe on tervaces
due to steep slopes,
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The North Fecrk flcws some €7 k3 through a bread "JY shaped
valley from the Canadian tcrder scuth +o the ceonfluence i Eig
Cresk, the primary area of coocern  to this study. The cczstant
action of the river, ercding and cutting =abapksents cn the cutst
gortions o¢f <curves, depcsiting onew sedizeot on the inosr
rorticns, continually alters the structure cof the vegetative
copsunity. The result is that on one side c¢f the r1iver, the
cldest communities are offten being undercut and removed while on
the other side ¢f the river, unewv habitat is being <created by
sedimentation and degosition. A& comparison of aerial photes fron
the 1960's and 1970's by Allen{198C) shcwed extensive lateral
sigrations of the North Fork. It is likely that siailar channel
alte;ations have been cccuring fcr 100%s of ye€ars. The resultiag
acsaic of vegetatiom types ip the alluvial zcne rerresants a
continuuz cf seral stages, 3and successicn on tihe flocéplain can
be setback or acgelerated at amy pcint (Foate“1965). Hewever, in
spite cf this dynamic envirccnment, the successicﬁal. seguence of
vegetaticn compunities 1is, te a large degree, predictakble. An
cutline of the madjor plasnt ccmeunities f£cund ca the flccdplair
and adjacent terraces follows. He have attesgpted tc integrats
our classificaticns with cthers whe have dcpe werk in the regicn.
The major species found in =ach ¢£f the cozpupities are listed in
Table 4.3.1. This table and the text alsc ccntains the zap units
associated with each species tc previde a cress reference with

subseguent secticnse.

4,3,1.,1 %ash Ferb and Wash Shrub Comaunities
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The aocst recently formed habitats are exposad gravel and
sand bars or other =z2c¢aes of depositioa  which in  their initial

H

ot

stages are often sutiject to anpnual £lccding. These high
disturbed sites are <characterized by sparse plant cover and lovw
species diversity {(Allen 198G). Eecause c¢f the dominance of
herbaceous annual forbs, these areas can ke devcid of vegetation
throughcut much cf the year, and appgear as a bagren gravel wash.
They correspond to 2ap upnit H4. With statle conditicrs, cver a
periocd of a few years, these gravel fars are ragpidly cclicnized by
seedlings cf willcw and thtcnuccd, and correspend to @ap unit
ot. Ihey are analogous tc the ricneering wash c¢f Figgs and

Armoar (1%81).

4.3.1.2 HMature Cottonvoced

As the plant cosmunities age and where the solils remain
relatively shalleow, cften with an expcsed c¢chbble substrate, a
mature cottonvood «ccmmudity, zar upit L3, slowly smsrges (Key
i979, Allen 1980}. Subsegquent changes in these plant ccamuynities
are often npot predictable, given the shallcw socil and the fact
that chance events such as fioodplain shape, and the ccapcsitiosn
cf adjacent communities play significast ccles in déteraining the
pattern of future stages. [Ffistsr €t al. ({1577} have indicated
that those stands occuring in celatively wet areas of the upper
Yorth Fork scometizes afpear %0 Le successicral tC SpLuce hatbitat

types in the absence of severe fliccding.

s

4.3.1.3 <Cottonwecod Spruce Tracs
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Where the mature ccrtenwcod compunities develor c¢n deerer
soils, the succesicnpal series is nmere predictakle. Here, a dense
understory of red csier dogwccd is fcund and it is at this stage
that spruce becaomes well established on the floedplaim (Aallen
1980, Key 1979}, ®ap uait D6 1s representative of this
community. Because ycung cottenweod is  shade intclerant, the
sucressicnal sere, if undistuyrbed fror this stage <¢n, tends
toward a community were toth spruce and cottonwocd achieve a

co~dominance in the overstory <canofy which correspoads te  3ap

uait 52 {(Allen 158QC).

4.3.1.4 Bottomland Sgruce (lizax

The climax of the successicnal sere ca the flccdplain of
the North Fork is spruceshorsetail (PigeasEguissium _3rvense) a
habitat type o¢f Pfister et al. (1977). This ccommunity type pay
accur adjacent to the river or Le serarated frces the <tTiver by
gther floodplain plant cozmupities. ¥ithir this «ccmmunity,
mapped as $1, most spruce are @ Aaybrid of white and Engelzmann
spruce (Pigea_glauca) and (Ricsa__sngelsanpii} (Habeck and Weaver

1969). Soils are wet thrcughcut the year and there 1is cften a

thick layer c¢f organic scil and busus gresent.

4.3.1.% Qther Spruce Denminated Tipes

Cn drier sites such as the benches and gentle ncrth slogpes
although still 1lying within the z2cist bettcr lands, the above
successicnal seguence results ip a climax o©f the sSprucesguesencus

T ala

0

cellily (Bicea i oi piflsra) habitat type of Fflster
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{1977}, shown as map unit 33. <n other higher elevatica sites,
the spruce will merge with subalpine fir and an cccasional
¥estern larch to £0ra a seral state of the sukbalpine firsguesacug

nifiora; hakitat type of

pellily {a __upi
Bfister et al. (1977). Cn still drier =sites with geperally

acidic, gravelly lecams, in the albsence of pecicdic fire, spruce

i

tends to dominate along with Dcuglas fir and westerna larch. 7Thi

type is representative cof the sgrucesduarct buckleferry
{RPiceaszVaccipium__caescitosunm) Babitat tyre cf Pfister at

al.{7977), and is shewWwn as map ucit £7.

4.3. 1.6 Hydric Shrubland
in areas of gocr drainage, either in tigparian =zcpes which
are often maintained Ly ELeaver activity, or in natural seeps,
shrub bogs cccur. These often cccur on uplands or at the base of
the river terraces cn the floodgplain., This ccammupity is not a
S
part of the flohdpiain syccessicnal sers, and is zore c¢r less a

dead-2nd. It is mayred as unit [2. Tall shrubs dczinated by

willows, alderleaf tuckthorn, and white alder dcmipate.

4.3.1.7 Hydric Eog

Cccasionally, c¢n pocrly <drained scils, a cossunity of
rushes, grasses and shrut seedlirgs will scmetizes develcp. Lixe
the hydric shrubland, this ccezzunity is alsc act patt ¢f the
floodplain successicpnal sere and it aprarently will cersist as
iong as the soil zoisture remains high (Key 1579, Allszn 13980) .

This ccmmunity ceorresgceands t¢ smap unit 43,

-
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4.3.2 NBorth Fork Upland Tecnraces

Mcist areas abcove the floocdéplain, uguarés cf 3206 fzst in
elevation, and therefore c¢n the perighery c¢f the zcne of interest
of this study contain a sizxture o¢f =ukalpine fir, =sgruce,
Dougias £ir, larch, andé lodgepcols pine. Map upits differentliated

in this zone are discussed Lelcw.

4.3.2.%1 Fir Conmnmunities

Those dense, relatively cld~aged stands where subalpine £ir
iz found with western wbhite pine have Leen aapred as unit F1, and
are classed within the sutalgine fir/menziesia(Abiss

lasjgcarcpa/denziesia ferrugipneas) habitat type cf Efister et al.

{1877). 4dhere spruce hybird is found with the subalpine £ir, the
areas have besn gapped as unit F3 and they £ail within the Aapies
lasiocarpasClintcpia uniflora habitat type c¢f PFfister et al.
{(1977) .

Those relatively dry areas With a dense canopy <¢i Iouglas
fir, occurring singlely or mixed with larch and cecprsserrative of
several Douglas fir hatitat types are mapped as upit F4. Sizilar
sites, where pcoonderosa pine is pixed with the Ccuglas £ir and the
canopy is more open are zapped as uait F6. where lodgepcle pine,

either alive, or dead is a ccompecnent of the camepy, @ap unit F7

(¢

has been used. Finally, dense stands of ycung Louglias fir { S t

2C y=ars old) are pappred as unit FS.

4.3,2.2 lodgegpole Pine Cozmunities
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Kessell (1976} and Sianger {1975 toth have suggested that
over 2% percent of the fcrests in Glacier Natiopal Eark below
1500 @ have hurned 1n the past 4({0 years. Fire pericdicity seens
to range f£from a few years for the dry grasslands, to tetween 10
and 15 years for the opem dry savanpnahs, tc¢ perhaps tetwesn 25 to
106 years for cther, lcw elevation, seai-dry forest ccagunities.
Nowhere is the influence of fire @®more agparcent than ¢n the
alluvial Dbenches aﬁd agraines ltordering the flocdrlain, where
dense stands of fire maintaizned lcdgepcle are found. The denssst
stands are often less than 40 yeais cf age, with veyyulittle
updergrowth, and are occcasionally mixed with  western larch.
These are shown as wmap unit L1l. Maagy c¢f the «clder lcdgepcle
stands in the North Ferk Valley, possitly becauss of increased
fire protection o¢ver the last century, Lave Leen under severe
attack from the zcuntain pine beetle (LCendroctcnus pondercsai),
resuiting in a large-scale die-cff cf trees (Gce and Amzap 1970) .
foung, dense lodgepole stands, generally less than 20 years of
age on relatively nmoist sites are gapped as unit L3, Miztures of
iive and dead lodgerole pine, «c¢f a similar age, on acre mesic
gsites have been napped as unit LS. #oist sites where c¢ld dead
lodgepcle pine is being invaded ty spruce are zapped as unit Lu,
and @mesic/xeric sitses where the dead lcdgepcle pine is seing
invaded by western larch, aspen, apd Dcuglas fir are gapped as
enit L3, A final lcdgepole rtime «category are those sSparse
canopy, older lodgepcie stands sith a significant understory of
grasses, which <can te classed as a savanpah and are parped as

aqnit L7.
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4.3.2.3 Western larch Loszmypities

Festern larch and its asscciates are designated in three map
units. Mature western larch either in pure stands ¢r aixsd with
spruce, subalpine fiz, ci Ccuglas £fir is shown as unit C€i. Touang
larch, either alcne, nixed with the above sgpecies, or gixed with
lodg=epele pine is shewn as unit (3. Mature larch as a ccmponent

of stands containiag dead lodgepclié pine is shcwa as unit (7.

4,3.2.4 Grassland Coammunities

Several small grasslands, lccally calied prairies, are found
on the elevated benches and scraipes bordering the flccdplain of
the North Fork {Biggs and Arsour (1981). These ccerpunities
appear to represent a sixture of conpcnents of the Falouse
Prairie to the scuthwest aad the Alberta fescue grasslands tc the
northeast (Koterba apd Haleck 1971). 1These authoré identified
hoth mesic (mayp unit HZ) and xeric { map unit B1) phases ¢f these
grassland communities along a c¢radient of ipcreasisg, although
low precipitatioan, which, alcng sith the cccurtrence of a coarse,
porous subscil, seems tc have previded the ingredients fcor the
development of these grasslands. It appears that histcrically,
Wwildfires were iarportant 1p intecrupting the siow but sSteady

invasion of these grasslands by conifercus species {XKcterka and

cted Ffrom fire have a

i

Habeck 1871, Ayres 1¢00). dreas grot
gsavannah-like agppearance, dith Lboth lodgercle ana rcpdercsa

iz L7. ©Cn the trus

n

(¥

=]

s mapped a

=y

invading the grasslands. This

rrairie grassiands, the drier sites ace¢ dominated by tluebunch
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vheatgrass and Idaho fescue, the scre mesic sites by rocugh fescue

and timber cat grass.
4,3.2 Mainsten Plant Ccomunities

The plant comaunities cof the flocdplain ¢n the zainstenm of
the Flathead River 1ipn 3any ways rarallel these c¢f the N¥crth Fork.
Here, however, the river channmel ig =mcore stable and the gradiant
is lower. These conditions G[perazit a greatser develcgment of
mature plant comaupities. Therefcore, of lands unaltered by
development or agricultural cperations, extemsive ¢1& growth
bottomland forests of spruce and Deuglas fir (unit »1), orx
spruce, Douglas £fir, and cottorwcod (MZ2) are found as  well as
large stands of mature ccttonscod {D3). Cn drier sitss, open
stands of ponderosa tine (&3) and Gpcndersca pine aond LDcuglas fir
{84) are found. All cf the early successicnal stages such as the
;iohee: wash and hydric shrutblands discussed atcve are zlsc found
here.

Lands under agriculture (mag uvnits P), which are cgccupied by
different tyres of water bodies {gapr units ¥), which bhave Lpesnp
subjected to varicus type o¢f timber harvesting rpractices ({aac
units {), which have recently burned {(map units B}, <¢r wshich have
been altered Dy ccaserical cr residential development (units O

and Z) have also beern delipeated cn the land use cover zacs.
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Plant species repraecsentacive c¢cf the vegetative

coggunities papped and descrikbed in the text.

WASH FCORE BdY

Polemonium pulcherrimum {ECET)
Dryas drummondl {DRDE)
Astragalis misscuriensis (AS¥I)

Sglidagec canadensis
Arabis sp.
Zpilchbiun latifoliun

WASH SHRUB, PICNEEF WASH T

Popudius trichocarpa (FPCTE)

Salix sp.

Zlaegnus computata {(ELCO)

BYSRIC EQG 03
Juncus sp.

Agrostis alba (AGAIL)
Carex flava (CAFL)

HYERIC UPLAND SHEHUE

Cofnus stolonifera {(CCST}
Alpus sinuata {ALS Y

Crataegus douglassii
Rosa sSp.

Populus trichocarpa

Alnus incapa [ALIN)
Salix sp.

Betula glandulcsa ({BEGL)
Vicia americana (vIam

HMATURE COTIGN®CCT L3

Bopulus trichocarga (PCTE)

Alnus incana {ALIY)
Salix sp.

Scenecio streptanthifclius
Achillea aillefaolis (ACHI)
Gajllardia aristata {GAAEH)
Arnica chamisscnis {ABRCH)

Senecioc pseuadaureus
MESTIC UPLAND SHREB D5

Amelanchier alnifeclia

Jacck?s ladder
dryas

Misscuri milkvetch
goldencod
Iocxcrass

alpine latifcliuz

black cottcnweced
willcyw
silverperry

rush
red tcp
yellew sedge

red c¢sier dogwcod
white alderx

kElack hawthorce
¥ild rese
cottensocd
mountain alderx
willecw

fog tirceh
American vetch

Elack cottenwecd
zountain alder
willcw

aster

YRLICH
Ercwo-evyed susan
arnica

grcupdsel

sarvicekerry

21
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Acer glabrum {ACGL)

Physoccarpus npalvaceus {FHMA)

COTIQRHOOQL-3PRUCE TEANSITICY L6

Pogulus trichocarpa {FCIR)
Cornus stolonifera {(CCST)
Picea glaucasengelsannii (FIGL)
SPRUCE BOTTIOMLANC

Picea glaucaysengslzannii (FIGL)
Cornus canadensis (COCA)
Cernus stolonifsra {CCST)
fgquisetum arvense {EQ2R)
Angelica arguta (ANAR)

Galium triflorum (GATR)

L]
e
[
ke
[ S
[}

nountain maplse
ninedark

tiackx cotrttenuccd
red csietr doguwoed
SpTUcCeE

(INCLUDES FICEA/EQAR HABITAT TYEES) S1

Sprucs
Lunchberzy dcgwocd

,ted csier dogwcad

horsetail
white angelica
swegtscented ledstraw

CIHER SPRUCE DCMINATED TYPES INCLUDING EBICEA/CLUX AXE

ABLA/CLUY HABITIAT TY®FES, 532,584,535,

Picea glauca/engselsanaii {FIGL)
Clintonia uniflora {CLUN)
Berberis repens (BERE)

Arpica chamisscais (ARCH)
Pragaria virginia (FRVI)
Sywrphoricarpus alka {SYAL)
Azelanchier alnifclia {(A¥AL)
Thaiictrum occidentale {THCC)
Chimaphila umbellata {CHUH)

and £7

Spruce
gueencup bediily
Cregecn grace
aruica

®ild strawkerry
sngdlercy
serviceberry
western seadosiue
cipsissewa

SUBALBINE FIR INCIULING AELA/METFE AND ABLA,CLUN HAEITAT

TIPES, F1, F3

Apies lasiocarpa {iB1a)
Rubus parviflcra (AUPA)
Spirea betulifolia ({SEFEE)
Jryzopsis asperifclia (CEAS)
Larix cccidentalis {LACC)
{erophyllum tenax {XETE)
Yacciniun menbranaceum (VamE)
Pinus monticola [EIND)

DOUGLAS FIR MAP UKITS, F4, £6,

innaea borealls {I1I30)
Calamagrostis rubescens (CAFD)
Pseudctsuga gpenziesii (ESEE)
Clintopia usiflceraz {CLIM)
Picea glaucasengelmannii
Pinys pcndezosa (EIEC)
Vaccinium caespitcsum (VACA)
Larixz cccidentalis (LACL)
Xerophyilum tenax {({ETE)

tEIGL)

gubalpine £firx
thimtlekberzy

white spirea
scuntain rice grass
western lacch
teargrass

tlue hucxleberzy
western white rpipe

twin flgwerx

Fine grass
Eouglas fir
queepcus beadlily
sprucs

gcodergsa pine
dwarf huckxleberzy
larzch

tearcrass
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gncukbsrry

Symchoricarcus alka (SYAL)
Xinpikinnick

Arctostaphylcs uva-ursi {(ARCY)

12. LODGEECLE PINE M3F UXIIS

i2a4. YCQUNG LIVE LCDGEBCLE PINE FCHEZTIS I

Pinus caontorta {EFICC)
Larix gccidentalis {LACC)

12b. MIAED LIVE ANML LEAD LCDGEECLE PINZ

Calamagrostis rubescens (CAEL)
Vaccinium caespitosun (VaC3)
Acer glabrum {ACGL)
Arctostaphylces uva—-ursi (A&UY)
Pinus cgntorta {EICC)

12c. DEAT LODGEPOLE EINE, SERUCE L4

Clintonia uniflora {CLUN)
linneae torrealis (LIBC)
Chimaphila uambellata (CHUZ)
Pinus contorta {BICG)

Picea glaucasengelzannili {FIGL)

12d. LCDGEPCLE FINE SAVANNAE L7

Festuca idahoensis ({FEID)
Pestuca scabrella ({FESQC)
Agropyran spicatum {AGSP)
Pinus ccntgrta {EICQ)
Artensisia tridentata {[AETIE)

73. WESTERN LARCH MAF ONITIS

13a. MATURE LARCH C1

Larix occidentalis {LACT)

Picea glaucasengelsannii (FIGL)

Abies lasiccarpa {4ELA)
13b. YOUNG HWESTERN LARCEH
Lariz occidentalis ({LACC)

Pinus contorta [(FICQD)
Pseudotsuga senziesii (FSHE)

Picea glaucasengelsannii ({FIGL)

dbies lasicgecarpa {4EL4)

14, GRASSLAND HABITAT TIEES

14a. MESIC GRASSLANDS HZ

lcdgepole pine
western larch

FCHEZTS L3,LE,L3

rinegrass

dwarf hucklekerry
sountain maple
kippikinnick
lodgepole pine

gqueencup teadlily
twinflower
pirsisseva
lodgercle fins
SpLuce

Idahc fescue

rough fescue
Elusbunch wheatgrass
lodgegole cine

tig sagekrush

western lazch
Spruce
sutalpine fir

wastern lazch
lodgepocle fine
deuglas fir
spruce
subalpine fir



Fastuca scabrella [FESC)
Foa pratensis {PAR3)

tipa richardsenii {S1IRI)
Lurinus sericaus {LUSE)
Geuynm trificram {GEIR)}
Tarazacun ocfficicnale {TACEH)
Danthonia intermedia {DAIN)
Achillea millefolia {ACHI)

b, AFRIC GHASSLANDSE #1

Agropypron spicatus  {AGSPE)
{oeleria cristata {RKOCH)
Danthonia intermedia (Da1Im)
Festuca idahcensis (FEID)
Ericgonum flavum {EBFL)
Achillea millefolia {ACHI)

"
et
&
[ 5]
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£

rough fescuse

Xentucky Sluegrass
Bichardscn’s peedlegrass
gilxy ilupine

Zswset scented Lbedstraw
dandiiion

tizber catgrass

yarrow

tlgetunch wheatgrass
frairie junegrass
tizaber catgrass
Idahe fescuse

sulrhur plant

Yarresw



4.4 CEBVIDS A HISTCRICAL PERSFECTIIVE

4.4%. 1 Presettlenment fFericd

The primeval distribution and abundance o¢f cervidés ia the
Nerth Fork of the Flathead Yalley is poorly documented, tut early
explorations o©f the United States Biglcgical Survey rprovided

useful gqualitative descripticns (Bailey 1918). Then, as now, the

in

North Fork comprised a vast expanse of lowland <£fcrests, wbich
we:e.stuﬁdedkaith pupercus wetlapds and alluvial brushfields.

21k were absent, ¢r at mcst, lccal in distrikuticr apd xare
in the late 19tn century North ¥Ferk. In fact, Bailey descrited
elkx populations as tbeing scarce throughcut the «ccnifercus
sountain area, although a small pcpulation of less then 50 elk,
was observed cn the interface of forsst and plainms om the east
side of the current Glacier Naticnal Park.

Bailey {1918) believed that mccse were zore abundant than
elX prisevally, and pumbered inr the realm cf several bundred
throughcut the park. The greatest population centers were in the
bottcmlands and tribuytaries cf the Hcrth Ferk. Wdinter 37ards were
descrited on Dut;h, Camas, and Logging <Creexs and cpposite
Starvaticn CreeX {Bailey, 1918). Farly tragprscs believed nocse
were being depleted rapidiy at the tursn of the century for use as
pear pait, but at the time «cf his writing, Eailey believed mocss
numbers weres iacreasing again and ©cCccupying pew Tange.

Little %s snown abouot early distribuations aod afuzndance cof

white-tailed and zule deer, tut EBailey described whitetails as
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feing abundant at urwards of 2€00 deer, which weres distribuyted

[

prizarily on bettoslands of sestside drainages. dule ger
numbered in the hundreds, and attained gresatsst densities cn east
side slcpes. The accuracy of both estimates 1is hard tc
deteraine,

Primevally, the Ncrth Fcrk of the Flathead Valley was the
eastern limit to the range of Wcodland Caribou in the contiguous
United States. <Caribcu numbers are unknpown, althcugh +there are
published accounts of Iandians huanting theam ¢n the Ncrth Ferk. &
sumzary of caribou sitings indicated none were observed prior to
1915, primarily Dbecause the area was umsettled cr unexplered. In

later years, one to six sitiags of caribouw groups were reported

in the North Ferk each decade through the 19%0%'s {Evans 1964).

4.4.2 Populaticn Trends

Unfortunately, historical numbers of white-tailed deer, -elk
and moose in the dorth ForX are usknown. The best estimates of
past numbers are presented in Tatle 4.4.71 and are tased cn ground
counts <¢f aninzals and previcus experience of park gpersonnal.
They therefore creflect both the variability <cf count data aad
inherent biasass of subjecting estizates; however, they pay depict
r=2al trends in the relative atundance of species. The =arly
estipates support the belief that elk were rare primevally,
wherzas mc03e and white~tailed deer were ccmrparatively skundant.

4asen {1967) reviewed those factors which historically
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influenced the ecclogical rslaticns cof uﬁgulates in the Horth
Pork. TFire apparently was a [potent ecological force crp upngulate
populaticns in the 19z07's and 193C*s, with fcrest fires burning
vast acreages near Zcund rrairie in 1910, and the Apcar Range,
Huckleberry Mountain, Pclebridge Aresa and Trail Creek if the late
1920%s. Concurrently, a fervent campaign w%as levied agaiast
predators in the 19Z0%'s, which depleted amative wclf pepulations
{Singer 1975) and undoubtedly reduced local ccycte numbers.
White-tailad deer teached peakXk densities 1in the early
1930%s, apparently in respcnse to }he release of herbeacecus -and
shrub regrowth after burnping, and ccnceivably te lower predaticn.
Vast brushfields, which grew up following lturzing, alsc tepefited

elk populations and promoted expansicen of elk into



TABLE 4.4,.1%

and mgoose in the Northfork,

Popalation sstimates cf

shite-tailed desr, sglX

1933~ 15€2.

-—

ESTIMATED PCFULATICH

DATE CENSUS# WIC ELER MCOSE CATA SQOUBRCE

14933 2cD-NF 2200 Estimate, Wasem {1967)

1923 ¥F 1525 73 164 Estimate, GNP Files

1936 NF 1310 1390 164 Estimate, GiPF Filses

1938 NF 1500 163 15¢ Estimate, GNP Files

1947 McD~NF 10430 85¢ Estimate, ¥asem {1%87)

19583 AcD~NF €50 Midvinter Aerial Ccunt,

GHP Files

1953 NF 394 449 51 Estimate, GNP Files

1955 NF 228 227 Zi¢ Estimate, GNP Files

1959 NF 223 3380 G4 Estimate, GNP Files

1960 McD-H¥P 250 350 Estimate, GNP Files

3970- iF 1340 275 AN Estinate, Annual Beport

1979~

1982 NFS 225 290 Istimate<; Annual Feport

a/ H#cD = ¥cDonald Creek vgilsy cToTTTTTeTTT T
HF = Horth Fork cof thes Flathsad Valley

b/ BRecant estimates were restricted t¢ Egwman Creek, Eig
raigie, Kintla Creek, Lone finpe-Sullivan-Llcgging areas
along standard rcad COULSES.

¢/ Estisates ars averaged over 3-yr. gericd using high

estirates when ranges were given.
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previously uncccupied area. ‘Wasem ({1967) reported that tie ramge
0of elk rapidly expanded up the Herth Ferk from a pcpulation
-cepter in the Belton BHBills tg¢ the scuth; elkx appeared is the
Anaconda Creex area early in the 19307%'s and were reported in ths
Xishenehn drainage, near the Capada line ia 1934. These newly
established populatiocns increased rapidly in respcose to
favorable food suprlies and peaked in the late 1940%'s arpd early
1950's.

Concomitant to the rvise <¢f elk npumbers, deer populations
crashed, apparently in response to a depleted farage Lase and
competition with newly established elk. Qeayy mortality cf deex
was reported in the ®=id 1930*'s dge largely tc¢ combined
circumstances of malnutrition and parasites (diten 1937). CLeer
were fed artificially, at Polebridge and Logging EBanger Staticsas
throughout this period to alleviate this cendition and sustain
high. deasities of deer., But feeding was discontinued in 193¢ and
deer numbers declined subsequently and statilized at lower
densities in the nid«195C7s.

Density estimates of Dboth deer and elkx would indicate

porulaticns have remained stable frcs the 1550%s through the

ts, we Ltelievs

[

present, but because <¢f their secrsetive bhat

estimates of deer nuaters nave Lesn ccnsistently lcw. Thke most

recent estimate of 223 deer was cencordant with e€ariier

e

il

estimates, but estipates were cbtained im specific areas along
Knecwn routes, and we kpcw cf pecpulaticn centsrs of deser  an
flcodplains of Anaconda and Cagas Creek which sere nct =zanmglead.

Inclusion of these areas in the survey wculd increase estizaces
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©f deer numbers substantialily.
Fire rewmainsg a potent ecclcgical force in the Xorth Ferk,

2r upiand sites, and currently has a bhigh

.,,.i +
Itj

aspecially in dr
potential of influenciag distribution and abundance of ungulates.
Extensive areas turned c¢p Hucklsherry Mcugtain inm 1967 and more
recently in the Moran Cieek drainage. Scuth and west-faciag
slopes of the Huckleberry Mountain buzn, are used bty elXx ard mule
deer during winter and sgring, and the Moran Creek Lurn is used
extensively Dby white-tailed deer and elXx as spring range.
However the affects cf these burns on ungulate carrying capasity
is unxaovwn.

¥cose apparently Wwers wore numerous 1in the past than in
racent decades. Early rangers 1in the area believed the 3cose
population was declining in the JScrth Fork amd attributed this
loss to overharvest and unrestraiped poaching {unpubtlished data,
Biennial Animal <Ceasuys Reports cn file Glacier Maticpnal Park).
Competitive interacticns of elx and agcse are unkncewt, Lut
expanding elk porulaticns alsc may have affected nccse adversely.
Lopg-tern residents ¢f the Y¥orth Fork believe scose populaticas
have declined further since the 1950*'s and still telieve cczbined
iegali and illegal  bharvest opaintains ©mog¢se at low perulaticn

levels {(L. Downes, 7. ladenburg, perscnal coapunication).

4.4,3 Cervid Bange Trends

#ith increas=d deer gusbers in the =2arly 1930's, caszme

regorts of deer «crowdizg and degleticn of fcerage CEesSCUICeS.



Early investigators described cverkrowsing, esrpecially in the
logging Creek area {Sumner 1936). Cverbrowsing was esgscially
prevalent under coaifer shelter, ¥ith heaviest yse on
floodplains. Phctographs shewed examples of rocss, servicelrercy,
elderberry, dogveod, and cedar vittually gnawed tg¢ snos level
aleng deer travyel routes, whereas spruce and lcdgepecle wers
‘highlined? +to the 2aximum desr reachs T¢ the north, browse
damage decreased ncticeabl& and repcrtedly, ¥as alacst
non-existant a couple riles ncrth ¢f Pclebridge {(Sumper 1536).
Unfcrtunately, the (first trazsects fcr h#cusa trerds wera
not seasured until the 159607's. Seyeral transects wer£ . then
established by Xontapa Department ¢f Fish and Gaze, w%ith crne cp a
serviceberry site in our preésent study area. Yecasurenerts were
taken annually frca 156C at least until 1971. Utilizaticn was
high, averaging 76%, with 2-40% ¢f the =shtuts in hedged fora.
$asem (1967) peasured willow, serviceberry and aspen use ¢n grizme
elk wiatering areas witihin the rpark. willovw, ssgrviceberry and
aspen use over four ranmge sites averaged 78%, 65%, ard 67%,
respectively. Use of bunchgrasses en early spring razges
averaged Z1-55% and was c¢cnsidered within accgeptagle liazits.
Moose brouse was meassred in the far north cf the study acea By
Jonkel (unpublished data, Montama [egt. Fish and Gaae 1%63).
Utilization varied extreazely between sSeascns aad range sites, aand
aprarently was influenced Lty winter conditicos and the hatits of

mocse to yard in very restricted and heavily used areas. Use c¢f

L]

willows ranged <£fros  (0-8%%, efiecting areas of light and

concantrated zoose use ip differeat years.
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4.5 AVIAN COMAUNITIES Ix THE BIFARIAN Z0NE

4 synecological study of avian ccagunity structure invelves
the study of avian compunities as a whele, <rather thanm Just
iadividual species. 3Several atiributes are tyrically sxaszined to
wshen considering avian ccamunity structure; Lird species
richness, diversity, eguitability, and total bird density.
Species richness 1s sizply the nuaber of srecies within a
coamunity. It alone does not adequately " describe ccamunity
structurse by itself, fer it dces npot take into acceosnt the
nuzbers of iandividuals of each speciss. Therefcre, bicd species
diversity is an often used nmeasurse. 'SQecies diverzity thas twuc
components, species richness and the relative distributicn of
abundances cof thoss species.in the ccmmunity. Fguitakiliry is ;
measure of the relative diversity o¢f a coamunity and ccrresconds
to the evenness of the abundances of the sgecies within a
coamunity. Total Dbird density 1s a measure of the auskber of
individuals per unit acea.

The <¢haracteristics of igpdividual species Bust alsc ose
incorporatsd in synecclcogical studies. Tuo avian <comsunities
with a similar species richness, diversity and total density are
not alike 1if they ' consist ¢f differsnt species. Therefore, a
study of avian cosmunity sStructure sust nscessarily include a
list of species and at least thelr frespective abundances. A

measure of ccomamunity similacity car then e coaruted ty sxagining
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the preperticnal akundances of species ccpapon tc bcth
ccamunities.

7hen considering potential impacts of habitat alteratioss oo
avian ccomumunities, we also nesdec¢ a aeasure c¢f the level of
habitat specialization cf each sgecies. fefered tc as niche
width, +this @measure reflects the relative distribution c¢f a
species across the habitat,

The avian compunities on the flcodplain of the ¥orth Fork cf
the FPlathead 2River have received jittle study in the fast.
Glacier ¥ational ParX perscanel 2aintain species lists and ngtas,
primarily of raptors, hegfons and uncopmen oI acclidental SpECi€S.
The only previcus research was a study Ly Eng and Herkert {(19786)
.durinq the sunmper of 1978, which was pnever cczppleted. During
that season, 105 species of birds were chserved in the valley.
"0f those, 79 were observed c¢a the flocdplaim study plots amd 30
species were classified as nestiog. The reaainder of this section
will briefly faview epvircnmental factors which influence avian
compunities in the riparian zcne.

The importance of rigarian habitats tc breeding hitds has
Decome well established in ¥orth America {Carctiers and Jchpsan
1975, Gaines 1977, %aver 1977, Bull 1578). Stauffer and Eest
{1980) observed t@at bird species richness ipcreased with the
width of wooded riparian areas. Jchoscn et al. (1977) found that
77% of ©breeding bird species 1in the scuthwestern United States
were dependent on rirparian hablitats, Szarge {1880) ccncliludsed that
ne other harbitat iLn Yorth America 1s as Iarostant Zc ancncclcenial,

nesting birds.
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Research on habitat selecticn c¢f bpirds has focused on

finding associations bstween birds and the vegetative physicgncay

th

of a site. MacArthur and MacArthur {1961) ccocluded that ciznd
were selecting £¢r subtle differences related gprimarily te
structuyral features 0f +the hakbitat. Macadrthur {1964) related
bird sgecies diversity tc the vertical fcliage profile, and
deacnstrated that the bird species diversity #as greatest when
foliage vas equally distributed awmeng three vertical Jlayers.
Evidence sypporting these clkservaticns has ccme frezx Hecher
(1869}, Balda (197S) apd Stiles {1980). #illscn ({1974) also
found total percent vegetaticn cover to be asscciated with birg
species diversity. Bird species richness is thcught tc te a
functicn of the presence or absence of trees, 1i.e. additicnal
vertical layers {Stiles 1980, Wilscn 1974). <Lcuflicting resulis
concerning relaticnships between bird density and vecgetation
structure have Dpeen regpcrted and ne final conclusicns bhave yet
been reached [Willson 1%74, Wiens asd Botenkerry 13987, zc:riscn
1981, FPreadpan et al. 1%81).

The plant comaunities alcng the North Fork £ the Flathead
River represent a ccntinuus of successional stages. 4 general
increase in bird species diversity, richness and bird density has
been sheown t0 accbmpaay increasing ecological age o0f sgeral
stages, presumagly due te az asscciated increase in  ths
structural ccamplexity of the stand. This increase in diversity,
richness, and deasity 1s not lipear, and dependiang on the arsa,
may rsach a wagisuny ipg the cligayx (Cdez 1950, Ccrnasr et al. 1979)

-

ar the praclismax stage. {Shugart apd James 1973, SEith and
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MacMahon 1987, Besdy 1%81).
4.5 MAMMALIALIAN SPECIES CF THE BRIFARIAY IONE

This section ©Dbriefly suaparizes by species, the ispcortant
characteristics of the madior spall, mediuz, and large terrestrial
nammals fougnd in the upper Flathead River Fasin, c¢i shoss
distribution includes this reqion. This section discésses species
not emphasized in  this study. In =most cases there has been
little research carrtied out on any o0f these species in the
region, #here necessary, background informaticr from studies in
similar envircnnents has been used. This secticn concludes with a
brief suamary of the potential e¢ffects that land developsent and

resource exploitation may have con selected species.

4.6.1 Spall Manmals of the Floodplain

grex vadrans. HKey (1979) fcund the dgreatest abundance of

. ——l e e

vagrant shrews on the JKorth Fork ¥Flcodplain tc be in or near
spruce ferest types. However they alsc cccur in grasslands, wash
cogmunities, and clearcuts 1ln the regicn {Razirez 1981).

Sorsx ciasrsus. On the ¥orth Ferk, the ccspen shries CCCUrs

ia conijunction with the vagraant shkrevw, and i3 such cases it 1is
less abundant and thcught to Lte partially restricted tc wmore
xeric forests {(doffmann and Fattie 19£8).

Sorex_ralusiris. The Ncertherr water shrew is usuvally found

#ithin one foct of wWater. It prefsrs <fast acuntain streass,
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where it hupnts inp areas ccataining faveorakle cover of large
stcnes, tree rog¢ts, and over kangs {Ccnaway 19%2Z), altkcugh it
has also been found in marshy areas {(fice 19:3).

Bicrosorex _heyi. The pygmay shrew is cengiderned <Tarcs

throughout its range, anpd 1= a species gf <opcern in  dcontana
{Flath 1881). OCne specimen was caught Ly Key {(1979) cn the Necrth
Fork ficodpiain in a spruce~cottonwocd ferest stand.

Thomonpys talpeides. Pocket gorhers were rarely caught Ly K=y

{1379) on the North Fork flocodplain, however they were not his
target species, and they wmast likely are more atundant c¢n clder
river terraces where tihe soil is deeper and less rocky.

Zapus_princeps. The western juzring zcuse is 1sost akbundant

in grasslands, open fcrests, and ¢n forest edges, cf the North
Fork floodplain where it was gften a co-dosinaant s3all mammal
{Key 1979}).

Peromyscus mapicuiatus. Deer mice cconstituted cver 5(% of

the spall sapsals trapped on the 3Yorth Fork by ¥ey (1979). They
vere most abupdant in drier areas with dense shrubky <ccver and
low coverage of forest cancpy, where they were often the dcainant
spall mazmal, and were less abundart inp dense copifsrous fcrests.
In clearcuts on the Socuth Ferk of the Flathead Valley desr mics
reached peax apundance 2-5 years after cuttiag, asd decreased tc
corulaticns levels eguivalent tc that 1a pative fcrests 7% years
after cutting {(Ranmirez 19%81).

Hlegtoma_¢inerea. The bushy-tailed wcod rat cccurs ¢n  the
floodplain wmostly ia ¢r near fuildings where suitable nest sites

are abundant {Key 1979).
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Clethrionomys__Saczneri. The red-tacxed vole is found

principally in mesic ccniferocus forests cf the region wshere it is
often the dominant sgalil mazmal {Key 1379, BRamirsz 1881,
Feckworth and Hanley 1S%82). It tends te avcid clearcuts and
other open cover types {Haairez 19&1).

Phenacomys_ _intermedips. Montane heather veles c¢ccir Bmeost

cften in coniferous habitats, althcugh they are not very atundant
cn floodplain and cther leow elevaticn sites {Hcffsann and Fattie
1968, Weckwerth and Hanley 1962 .

Migrotus rennsylvanicus. The meadcw vole is found primarily
in marshes, mesic 3eadcws, apd cther grassy arxeas withion thse
region ({Hoffmann and FPattie 19648, Rey 1979, Zurie 1962).

Microtus__longicaudus. The loag-tailed vele cccurs in &
variety of habitats and areas ¢n the North Ferk. {Rey 197¢) found
it to be gaost numercus in open, brushy and grassy hatitats, and
aithough they were nct as ccazaca as deer wice and red-backed

voles, they were co—dcminant in sose habitats.

Arvicela, _.richardscni. The Water vole is a large,

semi-aquatic species that occurs aiong sSvift streams acd swmall
lakes (Heffmann and Pattie 1968). Althcugh it 1is most pumercus
at high elevations, it may cccur c¢n the floecdgplain ip the upper
resaches of the North Fork. Coe was taken aleong Ccal <(reek

{Hcfimann et al 1973L).

The rance cf the pcrthern Etcg lesming

i
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is thought to te restricted to sedge~alder rogs within ¢r oo the
edge 0of spruce-£fir and icdgepcle pline forests in Aontaca whers

they are considered a species c¢f ccacern or special interest. The
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only recorded pcpuiaticn ir the state is in the North Fork
drainage ({(Hoffpann and Fattie 15¢8).

apoenus. The yellcs pine chipzupx is the sgst

ol =l A el

Zutapias

cozmon chipaunk in western Mcntana. It is typically fourd along
forest edges, in copen forests such as ccticnsccd or pendercsa
pioe stands, o©or in grassy atrteas where brushy ¢r rocky <cover is
present {Hoffmann and Fattie 19&8, Key 1979 .

dus. Red-tailed chipmupks grimarily imhabit
subalpine fir-spruce forests, and forest edges, althouch their
rénge may extend.soaewhét into Dcuglas fir-Pcndercsa Pine stands.
Key (1979) did. not cbserve any in his study <cf flocodplain small
maszal comaunities, aand he hypothesized that they do nct range
near the river.

hudscpicus. Ibe red tree sqguirrel is ccanon

g

Glauconys__ _sabripus. Ncrthern £f£lying sguizrels ceeur
throughout mentane and sub-alpine conifsrocus farests, and cerhaps
into cottonwood stands. BEecause they are difficult to capture,
little is Known about their distrifbution and abundance, although
they are thought tc te wmost atundant in porcthwestsrn fontanoa
{Hcffmann and Pattie 1¢56%8).
coingkbiapuys. Cn river floodplaine, the
Columbian ground sqguirrel is acst ruazerous in cpen areas, sSuUch as
meadcows, fcrest clearings, and clesarcuts, shers tisre 1z an

abundance ¢f grasses aod sedges and sufficient scil depta for

thelr hurTous (Manvilie 718583,
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4.6.2 Summary of the Spall Mamzal Information

The variety of riparian hakitats along the Horth Ferk and
mainsten of the Flathead Rivers surpcrt a diverse faupa c¢f small
nammals. Scme species, such as the bog leazzisg apd the sater
shrew, are tisd to specific cover types cr areas. Qthers, such
as the deer acuse are generalists apd are found in a varisty of
cover types, althcugh even ‘these sgecies are 3cre abupdacnt in
rreferred hatbtitats. Develcoprent 4within the drainage will result
in a chaage 1in sezall 3ammal species cogpesiticn and 1relative
abundance, primarily through the removal or aleeraticn of
preferred hakitats.

The removal of Dhcttomland sgruce fgorests ﬂili rrobacly
result in a decreased abundance c¢f the red tacked scle andthe
£lying sgquirrel, and increased abundance cf species which faver
cpen areas such as the deer mcuse, juaping acuse, and Cclusbian
greound sguirrel. The creation ¢f «cpenings fcr residences will
further reduce species diversity through the removal of brushy
coyer that species such as deer 2ice and yellow pine chipsunks
prefer, and through the actigns c¢f residents te remcve s£pecies

that are usually ccnsidered incoepatable with 2an, such as ground

28, such as the
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sguirrels and pocket gophers. Scne =
Irushy-tailed wcodrat, may increase in abundaacs. Key (1979
observed that the Dblorass and diversity of small wmammals ca the
Horth Fork floodplain were greatsst in conifercus ferosests, and
icast in grasslands. Hosever it is evident that the saistenanca

slands andé trush

tn

in

cf a diversizy of habitats, including gra



fields, is oaecessary for maicntairing the zaxizuas diversity of

small mammsals.

4.6.3 fedium and Large #*azmmals cf the Floodplain

Qpndatza _zirfethicus. Muskrats are common in the study area in

habitats such as asarshes, and alcng the river {Lice 1923).

GCastor capadensis.The tteaver occurs in lakes, rivers, and
marshes <throughout Xontana. Ferscnal obsergatiens ¢f several
individuals indicate that beavers tend tc¢ ke less ccampcn alchg
the N¥orth Fork than in previcus years. This szay te a functica of
heavier trappiag on the western side'ci the river.

Erethizon_ _dorsatup. Key {1969) did nuoct cbserve any
porcupines an the flcodplain during his study, and suggested they
may be =zmcre numerous at higher slsvaticns.

Lepus americanus. Saowshoe hares are @mcst afundaat in aresas
of heavily stocked timker {Adass 19%9), primarily seral lecdgepols

pine stands {(Rcehler et al. 1979).

@pus_townsendii. The white-tailed jack rabkit inkatits crpan

fs

grasslands. There is a recerd of white-tailed Jack czaltbits
sccurring eight miles porth cf Kalispell {Hoffzap et al. 198%L).

Lynx _zufug. Baobcat cccur cccasicpally in pcrthwest ¥cntana.
Key {1979} saw no bobcat sigo during his scudy and on the Sournh
Fork of the Flathead drainage they were cne c¢f the lsast atucndant
rredators (Hcrnocxer and Hash 1981).

Lrnx capadensis. The range ¢ lynx extends scuthward iate




the acuntains of western Hontana {Hoffmana acnd Pattis 19868,
where they are a species of ccncern {Flath 1981)}. Lyox cprey
principally on shcowshoe hares. Since sncv¥shce bares are fcund
principally in dense, seral ccnifercus foresis ip ¥captaga, Lynx
have also been fcund to te most abundant apd tc ceoncentrate their
activities in these areas (Koehler and Heornceker 1979).

Felis__cgncgler. The «ccugar 1is widsspread apnd relatively

e A AP R TR

comaon  in western Moﬁtana {cffmann apd Pattie 1968), andéd is
clagsified as a big game speciles. Ca the ¥orth Ferk drairpage,
mountain 1lioms are considered ccamcn" {Singer 1976), sith Aan
estimated ainioum of 10 occurinc in the northern, park-side
pertion of the drainage. Rey {1979) observed smouantain licn
tracks on both flocdplain and wupland sites, althcugh they sere
m0st numerous in upland ceonifercus staads (Shea 1976} .

Procyen_igtor. Saccoons. were crigimally considered scarce
in Montana, but their range has Dbeen exranding froa the scuth in
recent years {Hof £mann apd Fattie 1968). The first cseccrd of
TAaccOOnsS in the park cccurraed inm 1871 {Gildart 1875) Rey {1979
saw none during his study, but thcught that they were in tiae
GLEd.

Mephitis mpephitis. Striped skunks are corzon in #catana,

and inhabit a variety of hakitats. They afe Xkpcwn tc adagt to
the presence of humans, aod conseduently cocupy even cultivated
areas along the 1mainstem of the Flathead River {(doffzauma apd
Patrie 1968) .

Lutra__canadensis. HBiver c¢iters are still fairly ccamcn

{Hgffmann and Pattie 1%68), and are <c¢opsidered a sigrificant



furbearer in the state. Ctters have Lbeen reccrded in the XNorth
Fork drainage by many authers {Gilbert 1875, Rey 197%, Shea
1873), although specific ianfersaticr on their bkehavicr and
activities is lacking.

Iaxidea_taxus. In ncrthwest PMcontana, ©unlike cther areas of
the west, badgers zay hnave iccreased ixn abundance siapce
presettliement times due tc the increased amcunt of Ifcrest
openings created by logging and settlement activities (Ecffzann
and Pattie 1968). In the ¥crth Ferk drainage tftadgers are found
primarily in the natﬁral meadcws, where they prey gpripcipally
upcn Columbian ground squirrels and northern pecket gophers.

gulo. . .galo. As was the case tﬁroughout pcst of oncrthern
North America, wclverine crpopujaticns in and arcund Glacier vere
greatly reduced during the early 20th cestury due tc unlizited
har#esting. in 1918, Bailey thcught that there $€LE nao
wolverines ip Glacier Saticnal Fark, and by 1927 they were
considered extirpated frcm Mcntarna (Newby 1955). Hovever in
1933, soon after the Park Service stopped remcving predators,
they vere again seen in the gark, and they have been seen thers
each year since. The first reccrd of wolverines cutside the park
cccurred in 1939, and gnow the wclverine 1= thought tc have
recolonized most of i1ts forpmer rarcge in Acntana. The return cf
welverine tg¢ “ontana 1s thought to have resulted froz
recolonization, iaitially <£from Carada, and later frcm the park
{(Newby 1955). At prssent the wclverine is listed in Hcntaca as a
species @f concern or special interest.

Wclverines in the South Fork drainmage preferred areas of
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mediua stccked cor scattersd paturs tiaber, and forest ecotonal
sites. They used densely stccked, young timber ¢r c¢pes cr Lrushy
areas less freguently. In the suzbpey wclveripes were £fcound
primarily ip higher elevations and wers thought tc feed cn a
variety of itess. Curing the +winter they wmcved tc lever
elevaticns and fed yprimarily ca carrica. The sclverine deansity
in the area was one per €5 =sg. Xxm. This relatively high density
appeared to resalt frem the large and di?erée pcpulaticn ¢f area
unguiates (Hernocker and Hash 1981), and the cgnsegquently greater
carrion sugply. .

Several authors have ohLserved wclverines ip the HNorth Fork
drainage (dey ?3?9, Shea 1978), thowever there have Leen 1no
studies of wolverines there. Hcrnccker and Bashk {1981) suggested
that remgte areas are pecgessary fcr the ccotinued survival of
volverine due to conflicts between wciveripe apd nwman, resulting
frem their scavenging, wide ranges, apd their easy succeptability
to traps.

Martes_americana. The matten is cogmon i the sestern third
of Hontanaz {Hoffmann and Fattis 196E8), and 3is a sigrificant
furbearer. Key ({197%) found them to L& the @mcst akbundant
predator in ugpland coniferous forests in the flcodplain of the
Horth Fork. Martens aveoided cpen babitats, suck as meadcws and
clearcuts, in the wianter, but used thez t¢ scme 2xtent i1p ths
sney free months. Martens fed prisarily cn veoles, especislily the
abundant rced~backed vgls. They aisoc ate sguirrels, fruit,
carrion, aand insects. Marten densities in the HNoroth Ferk have

ranged from coe per .3 SG. X3 to one per 2.6 Sg. KR Cver a period



of several years. The change in density was zelated tc the
change ia the number cf joveniles able tc estatlish hcaze ranges
in the area, which in turnm was correlated tc prey abundance. In
years of low prey availabiiity mcre juveniles disgpersed out of
the area and marten depsity was ccnsequently lcwer. In sreas of
mature coniferous stands the size c¢f adult sale and female home
ranges were 2.9 sg~. ko2 and .9 sg k» respectively, Witk little
rasge overlap occurriag tefween adults o¢f the same sex. However
in areas with mecre clearcuts and cther cren types, the hoae
range size increased, and populaticn density decreased (Furpetta
1981, Hawley and Newby 1857, Weckwcrth and Hawley 1962).

dartes. _pennanti. Lue tec gpressures frcesz zarcket hunting,

5

fishers were extirpated froam Montama by the 1920's. 1In 1959-1960
they were successfully introcduced intc western Montapa, and the
first record 1in the Ncrth Ferk drainage was in 19682 (deckvorth
and Wright 1968). Fishers are still ccnsidered rare in the farck,
and are cpnéidereé a species of special concern in Mcotana {Flath
198%). A study in the Scuth Fork drainage showed that thice zale
ishers ‘preferred primarily zesic sites at all elavations,
primarily using mature conifercus stands. They alsc mcved to
lover elevations during the winter (Hash and Hormecker 1979).

Hustelia viscn. Mink are a seagi-aguatic species which ars

abundant in riparian areas throcughcut Hoptana ({Hoffmann aad

"Wl

Pattie 1968). Mink forage crrizarily iz ripariam vegetatioa,
overhanging bkanxs, lcgjanss, and svespers. They are c¢pportunistic
feeders, changing their diet with <changes in prey density. Fish

and small rodents dcminate the diet, although rmuskrats, birds,
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and invertekrates wer?2 alsc taken {Whitmar 1981). Qn tke Ncrth
Fork in the winter, azink were the seccnd most ccmpron predater in
areas Dordering the river (Xsy 157%) .

or =eralnme is

fun

Mustela =rainea. The shcrt-tailed wease
cocamon in  subalpine conifercus forests, and alsc occurs ia
montane forests, intermcuntain valleys, and alpgine areas of
Montana {Hoffmann ard Pattie 196&). ZErmine prey primarily cn
voles and other sazall rodents and shrews, énd se¢m tc prefer
2oist or mesic¢ areas {Yaich 197Z). Winter track ccunts in the
North Fork drainmage revealsd erasine t9o LE 208t numercus on the
flcodplain, and the @wmost abundant caranivere in  all bhatbitats
axcept upland forssts (Key 1979).

Mustela frenata. The long-~tailed weassl, whers it cccurs

with the erasine ({(as in westerp #cntapa) is thought tc e post
common in more xeric sites, and te prey pripcirally urcn deerc
Qice {(Yiach 15723 . In the Hcrth Ferk draimaqe,. long¢g-tailied
weasels were less cozzen than the srmipe, esrecially cn the
floodplain. They were pore abundant ia upland sites,
particularly in cottenweced stands, apd were second 1a atundasce
to the ermine (Key 1979).

Yulpes vulpes. The red fcx was coriginally <coonsidered rare

]

fo8

2 its range

ki %]
fAE)
=]
o))

in Hontana. However, i+t has recently ex
{Heffmann and Pattie 1S€8). ZThevy az2re still copsidered trare in
the parkx (Gildart 19875). EKey {197%) saw none during his study of
Soth Fork flocdplain 2ammals, ©Lut stated that he thought that
they ¥ere in the area. <Caly ten cout cf 5447 predatcr tracks seen

during five years of a winter study in the Scuth Fork <rainags



were of red fox (Hornocker and Hash 15817)

Capis_latrans. The coyote is ccmuon and ccculs on a variety
of habitats in the North Fork drainage {Aitcn 1938, Shea 1976,
Singer 1976). Its diet includes a wvide range of items, ircluding
carricn, small mamumals, ungulates, and vegetaticr (Dice 1923).

Canis_luopus. The tipber weclf was alacst exteraminated in the
Western U.S., and it is listed «co the federal epdangered speciss
iist. Cne of the few areas where wclves are thought t¢ rezain is
in the North Fork draipage. Wclf gpopulaticn estiszates irp the
area vary from year tc year, ranging freozx 1 t¢c 10 (Reaz 1979,
Chadwick 197%). Since 81 percent c¢f the «cLservaticas im the
drainage were of single individuals, and no den has been fcund co
the U.S., side of thé berder, it is thought the wclves seer in the
area are Canadian welves which make occasicpal use ¢f the valley
(Raley 1976), or possible igazigyrapts frecz Alberta. These
hypotheses are further supported by the fact that wolves have
been 1increasing is southern Aalberta and in gfparts cf Eritish
Coluabia (Beam 13579).

An adult fenmale wclf was eguirped with a radic-ccllar 10 knm
north of the berder, along the river, im 1979. aAll ¢£ her
observations frcm Arril through July were ccocentrated alcng
ciparian 2cnes ¢f the river valley. fecause ¢f a wide acray cf
food, and the large asgunt c¢f remcte arsas ia the rz=gicorn, it is
believed that wolf reccvery «could cccur ia the Ncrth Fork
drainage if the existing pogpulaticn <¢f wolves is grctected and
natural imnmiaration frca Capada ccntinues. Hcwever, CCRCELD nas

been expressed abtout the iampact of increasiag lcgging activites



and residential and energy develciment in the arcea ¢

%0lf recovery {Singer 197S, &Reazm 1879 .

Ursus _anericanus. The blackx tear 3is cczacn i

AR AR

areas of western Hontana (Hoffman and Fattie 1%68). In

Forx, black bears cccur primsarily in ccmifercus forests,
they make seascnal use of areas

riparian zones.

10 years old and densely vegetated (Jonkel

lack bear feed c¢n a variety cf itams, including

small wmammals, but the majerity cf their dist

vegetation. They estabiish non-cverlapping heane

ropulations =sees to be partially requlated Ly

junveniles able tc estatlish a range iz the area.

populaticn in Glacier JNaticmal Fark is estimated at

approximatly one bear per 8.3 sg.

Cutside the park in the Eig <Creek draicage the

pogulaticn ranged frcm cre bear fer
¥k» in a year of poor kerry crcp and
Cowaa 1977).

Grizzl

e

]

SMS _3rclos- b

—

threatened specles. The largest populaticn of grizzly

Yorthvest HMcontana 1is 1a and accund Glacier #¥aticnal

rizzly pogpulation in the park is theught t¢ ke stabla
i FWp s -

b -

A er

00 bears {(#artinka 1%74), ¢z atcur «o¢ne tear

m

{Singer 1975}). The deansity <c¢f grizzlys

2 XDCWD. Grizzly  bear home ranges

noa~territerial, and typically ccpsist

apd Cgwan

consists

ranges,

the nuaktser

The black

Black

fears are classified naticnally

Farfx.

fcrested
the NQItn

zithough

sSych as meadows, snowslides, and

Black bears aveid clearcuts until they are akbcut

1871) .
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k® (GNP Ecar Ranagenent plan).
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seascnal rapges. Preferred foraging sites ars typically in open
sites such as in trushfields, alpine meadows, prairies, and
avalanche «chutes, Dbut alsc include river ©Lotteoms anéd moist
forasts (Mesaley et al. 1878). The influence cf logging
activities cn grizzley bears is unclear. They have been ctserved
to forage in certain clearcut areas. Grizzly= zade lsast use cf
clearcuts in which the soill was greatly disturbed, where grassy
cover was dogipant, apd shrub ccver reducad ({Zagar 1678).
Grizzly bears concentrate opn the ¥ecrth Fork flocdpglain in the
spring agd the féll, where densities ¢f ane bear per J.4 =g. k3.
have been abserved (Singer 1976).

Like black bears, grizzlys are canivorous. in the Necrth
Pork drainage, succulant forage, especially usbelliferae, forks,
and gramencids, are the amcst izpcrtant focd itess. They are the
predominant food in the spring, ané the most iaspcrtant suppleaent
daring the lats suymaser and fall. Fruit beccme the primary focd
source in late suasper and falli. Animal wmaterial, particularly

carricn, is an imgortant supplement dugring the spring secd f£all

{Huesby and McMurray 1878).
4.6.4 Sumnmary of the Hedium and iarge Mazmal Studies

The N¥North Porkx and ¥ainstea drainages ¢t the Flathead EHiver
support a diverse pcpuliaticn ¢f large manmals, due ia gart to
the large amount of remcte and undeveloped land ino the draipage.
The abundaace and diversity of mapy masmals alsc decgeads cn the

pristine and undevelcgred nature ¢f the river and the surrgunding
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flcodplain. If the water quality dizinishes as a c¢onsequence of
apstreanz development, the prey base for aguatic predatcrs may
decreases. Efforts to ccntrel the river flow, such as thiough
channeiization and removal of deiris, will result ip the reascval
¢t preferred and preductive fcracing areas c¢f gtter ard zinka.
The activity of beaver alcng side drainages is often corsidered
undesirable by humans, sometinmes resulticg in the remcval cof
preblem animals, although the habitats they <create are cften
preoductive foraging areas f£¢r cther species cof wildlife. The
naintenance of riparian vegetaticn fcr security ccover, der sites,
and foraging areas is extremely impertant £cr aquatic species
such ag the water shrew, mink, and ctter.

The variety of natural vegetaticn types in the area alsc has
a significant effect or the species diversity c¢f zediuvuas acd larcgs
mamzals. Certain species depend cpn specific " hakitats; tadgers
and grizziy bears in seadcws, =zarten and black bears ir mature
spruce forests, aad lynx and sncwshoe hares in seral lcdgepcle.
cine stands. The maintepance c¢f a diversity of gplant conmsunities
is essential toc @2aintain a diverse zaszalian ccoRzumity.
Accelerated harvestiag «¢f climax spruce and fir fcrests sculd
result ian decreased abundaance ¢f 1rarten for exazple, wherceas the
exclusicn of fires could result ir decreased availakility cof
seral lcodgepole pine stands and corsequent decreased akbundance of
ly7nx. Although the wclverine prefers mature cconifercus stands,
the paintenance of wcelveripes degends upcn the maintegancect
habiltats suitatle for ungulates. Cther gpredatcrs, suchk as the

cougar and coycte, alsc maxe extersive use ¢f the fleodpiain in
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the winter because it is an ungulate winter range.

Por ¥ide-~ranging srecies whose activities pmay often te in
confiict with humans, such as the grizzly bear, wolf, wclverinme,
and cougar, this is ocne of the few areas in continental U.S.
where they «can range ncrzally and avoid cenflict with pecple.
Increasing settlement cf the Pasip wculd change this, resulting
in more human contact and conflicts, and eventually, ap increased
pressurse te resove offensive individuals and species.
Populaticns in porticns cf the area, particularly the park, serve
as gouraes for resteckicg azd :ecclcn;faticn cf develogped aceas.
{Burpette 1981, Martinka 1874). Increased development c¢f the
area would also cause 1increased access, and ccnseguently
increased harvesting preésu:e cn species classified as
furbearers. ZEZven frctected species sill experience greater human:

related losses, for althcugh they 3ay nct be the target stecies,

they are taken incidentally. {Hash and EHoranccker 1981).
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5.7 PLABT COMMONITY CLASSIFICATICH
5. 1.1 Classificaticn and Mappimg Technigues

A vigorous debate has Leser underway for years amorng plant
ecoloyists over the  mcst zeanincgful way tc intergret crlant
conmunity crganizaticn. Althcuogh several philescphiess have been
developed t¥c primary schools cf thcught have emerged: i} the
first considers that distinct vegetation types davelor at a
¢limax stage and are repeated cver the landscape at pcints cf
siailar enviroasental conditicns; the second advocates that evan
at a climax stage, vegetation varies continucusiy, adjusting tc
@ven minor chaage in envircnmental ccnditicns (Whittaker 1962).

Rescurce zapagers have traditicnally held tc the first
philoscophy and have viewed natural comsupnities in terms of

5 is especially true in the Western Unitsd States

feie

categorises. Th

where the habitat type 4apgrcach has been widely aprlied

in
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{Caubennire 1966), The seccnd pbilcscphy has iz
studies of Rarensky (1%26), whittaksr (1956, 1964}, Bray aad
Curtis {(19%7), and was applisd to Glacier ¥aticnal Park through
the studies of Kessell (1977 . Kessell argued that since zo0st
natural c¢cawmunities de¢ net £a3ll inte disticct catsgories but
rather exhibit cgmcesiticnal characteristics shich vary
continucusly 1in space and tize in resgonse  te  snvircnmental

gradients, categorizing thess ccogzsunities results ino an inphereat
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loss of infcrmaticn due te the satural variaticos in eack class.
The only way to minimize this lcss of ipicraaticn #culd Le t¢
increase the complexity cf the classificaticn systen.

The wvegetaticn in the riparian =zone co¢f the Horth Ferk
appears to ©s as a ccntinuun, reflecting envirzcaomental gradients
related to elevaticn, aspect, plant succession, flcodpiain
disturbances, asd ungulate grazing influencss, Hgwever, for the
lgu:pcses c¢f this study, we develcged an ecclogically Lased
classification. In it plant <cozpupities and land-use categcriss
have been classified and mapped according tc the dcmipart plant
community present on the site. Flant cgmeunities were not
classed by babitat type due tc the large nusber and diversity of
successicnal vegetatico types zaking up ‘the study areas.
However, when possible, the coamunities d1dentified were xeyed to
the accepted habitat types identified for this region cf Xontana
by Pfister et al. {1977).

ie mapped vegetaticn tyrpes and classified land-uses for the
entire riparian zone of the Ncrth ForkX drainage £1cz the
international border scuth tc the ccofluence cf the ¥idéle Ferk
{32 minutes latitude). 1wo brcad study z2cnes along the rainsten
of the Flathead River representative of riparias cornditicas in
that region vere alsc marped. The areas napped cegan just scuth
cf Columbia Falls and eztended tc¢ a point akbkcourt 2 k3 oerth of
Flathead Lake (15 ainutss latitude).

The primary Efccus of our study was the active crciver
flogdplain and the terraces impediately adijacent to it. Ecwever,

areas delineated for mapring were <Iiver-centered and extended
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to either side, thus extending beycad
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the horders of

the riparian zone. The €xact lateral limits c¢f the mapping wers
arbitrary, depending dgon tercgrachy, plaaot CoVEr and
enviropmental disturkance. An attempt was wmade to include all

amenities important
Maps were produced at a scale

J.3. Geglogical Survey 7.3

vegetaticn nars

the following 1:24,0C0 scale USGS guadrangles:

CreeX, Deners Ridge,

Colunbia Falls North.

pertions of the

Creston, and Ralispell.

The paps wWere

whereby &igh altitude

aopinal scale of 1:30,060

drafting £ilm c¢n

delineated (key 1579:.

prior experience with the

Fork {(Key 1979). The resulting

and redefined where necessary

suszmer of 1982,

Due tc the large amcuat of

to aildlifs

of the ¥orth Ferk

Huckleberzy H¥cuatain,
Cn the Mairstea, vegetatica

follcwing guadrangless

produced using
HASA celor
Ware
which relevant

Features vere mpapped Lased

£locd plain

inbabiting the river ccrridor.

cf 1:24,60C6, to overlay standard

sipute tepcgraphic BRALE. The

covered at least pcrticns of

fclahtidge, Trail

BcGee Meadows, and

paps coversad

Cclumbia Falis 3Scuth,

a projecticastracing method

infrared ghbotographs at a

cnte

crojected tracslucent

envircagmental featurss werse
on gatersive
vegetaticon ¢f the Nerth
maps were further ground-truthed
the

by field «researchers during

izicrmaticn tc re placed cn each

of the vegetaticn land-use maps, a hierarchial categorizaticn was

develioped which aliosed the informatica

overlays.

CLXK.
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of the Horth Fach cverlay

tc Lte placed ¢n segarate

Six separxatg gverlays Were cregated fcr =2ach quadrangle

uoigue categceries cf

Igpresentag



the riparianp systa2m., COn the Mainsten, fcur cverlays vwere created
because of the decreased <fcrest ccver and redoazinapce of
impacted arsas. 4 listing of the information iascludsd <¢3 each
set of overlays is given in Table 5.%1.1. The specific land use
and land cover «categories that dere mapped are discussed in
Section 6.0.

Several critersa Jere used to define the mar categories.
These included: 1) the ability £0 identify a given category aa
the available aerial chctography and delinpeate it at the chosen
scale of reproducticn; Z2) the iapcrtamce of éhe categery to
wildlife; 3) its relevance in understanding the rcle of differsnt
land-use distrubances in the <region; and 4} the =ize or
importance of the categcry within the basia. In settirg up a

classification scheme, the hertacecus vegetatica types,



Table 5.1.1 2lant corpuaities and land-use clas

overlays

initially deyeloped £cx each of the

topographic fase naps covering the study areas.
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1. 311 road
tributary strezgs.

tn

legging trails, and

2. Land-usse disturbances, which
included clearcuts, ziniag activitiss,
agricultural-grazing crperaticns, and burns.

3. Mador water rescurces and patural
pcn~forestsd ageas.

5, dogn-forested arsas, including
grassland and hertacscus tyrpes, shruts,
cottonwood and aspen stapds,

5. Fcrest types dcpinated by lodgegpcle
tine.

5. All cther ccnifercus forest types.

B. _Mainstes - Flathead Biver
1« A1l rcads.
2 lLand-uses, such as commercial and

residential development.

3. Hiver corridcr, c¢ther zajcr water
resources, and natural pcn~forested areas.

4. Natural fcrest and pco-forest tygpes,
deciduous rtardwcods, grasslands and shiuls.
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shrub types, and decidcus woodlands were defined by variatles cof
predominant species, <cancpy closure, and 3cisturs ccodition
following an adaptation cf Xcterta apd Habeck {1871}, Xey {1879},
and Allen (1980). 1In the aksence <¢f an altercative cover tygpe
classification, conifercus forest types were c¢lassified Ly
predominant species, cancpy closure, zoisture ccnditics, age (as
indicated by crown diaseter) and, whers tossible, understory
species. In npany cases, understcry species compositica and
noisture condition were determined ty intercretive clues derived
by looking at the aerial photographs through a stezecscagevand by
the analyst's familiarity with the =study area. Unpublisted data
from F.J. Singer, S.&. &esseil, and E.H. Hall, were 9used, and

ecologists with past experience in the arsa, wers alsoc corsulted.

The land areas cf all mapped categories op all cverlays sere
determined through the use of a hard crexated digital plarimeter.
The outline of -each category was traced three times asnd the
average was recorded. The areas ¢f each map unit have Leen
retained, but were aggregated bty gquadraagle 1in =sulsequent
discussions cocacerning the habitat characteristics of the river
basin. A second use fcr these data was in the developsent and
validation of simulation nmodels which examined the succsssicnal

process and cervid habitat use alctg the Ncrth Fork.
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5.1.2 7Vegetation Surveys

Structure and cospcsition of vegetatico swers asasured ia
summper 3982 along rcutes used in  the winter survey c¢f csryids.
Fifty four sample stands, representing diverse vegetaticrn types,
sere allocated nearly evenly Detseen three latitudinal sectoers cf
the wvalley aad bletween cover tyces. BeWever, sapples vwers
limited primarily. to the ri;aziaa‘ vegataticn of the wvalley
flcodplain.

Ten variables, which describeé cverstcry and shcoub layers of
yegeration, were 1neasured ip each stand. Gverstory farameters
were gmeasured at 10 randomly selected pecirts in each stand, and
included a measurepent cf:

1) crown closure, aseasured gsing a convex spherical

densiopeter {(Leamon 1986} at each saepls pointy

2} <canopy height, by measutring heights <¢f representative

trees cof each species at each peint, using a fcorest
clincmetsr;

3) canopy ~ <ogpcsitiorn, using ccular estigates of

contgibuticn of each sgecgles IcC Cancpy CoVEr;.

4 species densities, using distance seasures c¢f the

Point-Centered Cuarter zethcd {Ccttam and Curtis 15%56).
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5) species dbh, by assigning trees sslected in
quarters tc the folleowing diameter classes.
l1~- 5 - 15 cnm
2 - 15 - 3C com
3 - 30 - 5C cm

50 - 7C cn

=
i

5 70 ~10C cn
6 - > 100 c=

6) species basal areas, based on geasurenents cf tree

density and dkbh.

Parameters of the shrubt layer, including steaz density,
height and basal diageter and atove-grcund bicmass, vere pseasured
at the first six to nine sapple pecints. Stea densities were
counted in five 6 82 «circular rlots which vwere clustered
systematically at. each saample pcint. Thaog, 30«45 plots wers
evaloated in each stand. Singly ccoted stems of each species
ware enumerated in each plot; hcwever, 1f tranching cccurred
below the humus layer cach emergeat stem was tallied.

Basal diameters and heights sere acasured cn the t%g steas

of each species pearest to each plct center. Optimally, 40 stens

Fh

o each species Were geasured in <each stand, although rarer

species wers actively scught until a ninimum of 10 stezms were
peasured.
In the estimaticn ¢f bicrmass, 20 individuals of 13 ccamon

shtubs were harvested in late 3ugust during the presunsed period

£

cf peax bicmass. Individual stems of israrate sizes were



PAGE 39

actively scught, and wers cut at apprcximatsly twe ¢z abtove the
hunus layer. Basal diameters were measured t¢ the onearest .1 anm
using verneir scaled caligpers. In the lab, shruts wvers seraratsd
into l#af, annual +twig and wocd componeats, cven drised at 69 ¢
to constant weight and weighed tc the pearsst 0.01 gm. Sizple
linear regression technigues c¢n leog~transfermed variable (La Wt =
a + ln BSD) vwers used tc determzine the best predictive equation
relating basal stem diameter tg the biomass of shrub comrponents
{leafs and twigs) and the total standing crop bicmass.

save Shrub bicmass in fcrest stands was derived froa
density estipates of each species and estimated aean biczass of
individual stems. Average biomass was derived using measures of
average tbasal diametsrs c¢f each species in predictiocon egquations.
In the less comzon shrub species, where npo predicticn eguations
were derived, predictor egquations fcr species with similar life
forms or a general predictor egquation from the pcoled sangle was

emsloyed.

5.2 METHCODS O0SED IW THE CERVID STUTLIES

S5+ 2.1 Surveys

Winter distributicn of cervids was monitored aleng 120 ka of
chservaticn routes. Hcutes werg selectsd in a wmanner which
atteapted to sanmple =ach vegetatic¢n tvre in each of tarees study

3

Creak

«£3

sectors which spanned the length of the ¥orth Fork from 3i

to the Capada line, 3outss were tlictted on vegetation paps of
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dinter distributicn cf cervids was monitoreé alcng
120 Xm of cbservatica routes. HEoutes were selected in
a maagner which attempted tc sasple each vegetaticn tyge
in each of three study sectors which sranned the length
cf the North Fork freos £ig <Creex tc the Canada line.
Routes were¢ plotted on vegetation mags o©f the study
area and the lengrth in each vegetation stand was
measursd, Chservaticeo routes sers travelled
periodically csn cress-cotatry skis, Letween 22 Japuary
and 4 April 19€2. The lccation of each of the ski
routes is shevwn cn Fige. f.4.7e

During each trip thicugh a study stand, nosters of
fresh deer, elk and accse tracks which were intercepted
by the ski route were tallied, and representative snow
depths and hardness were seasured. Fresh tracks were
distinguished ty the rresence of unselted scuff-marks
and hoof diarripots in the sSnoov. Specw  deptis were
measured directly with a8 calitrated ski-fpole shereas
snow hardness was evaluated by drogpping a 0.6 kg weight
from a height c¢f 2z and measuring the depth c¢f its
penetraticn. Hardness was exgressed as the Iatic of
depth of rpenetrationm tc total sncv depth ard thus
ranged continucusly frcm 0 tg 1.

Wintering behavicr ¢f ungulates was also svaluated
by measuring habitat chatacteristics at lccaticns with
fresh unguiate sign T at peints ¢t direct

¢« the species,

I

observaticps. At cEkservation pcint
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activity and tipe cf day w#ere recorded, +whereas
generally only the species <c¢ould be discerned froz
ungulate tracks. At each pciant the fcllowing variables
were reccrded:

~=snow derth and hazdness,

-=-Canopy closure, slith a CCnvex spherical
densiometex

--3hrub cover, c¢anopy conpostion, apnd canapy
height by

ocular eétiaates
-=~Tree density ty estimating zean distances

tetween trees,
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cervids in the North Fork of zhe Tlachead Vallew




53.2.2 Browse Utiiizaticn Surveys

Yngulate bDrowse utilizaticor was deterpiped on 104 =itss,
representative of the flccdplain and wupland vegetatior tyres
found 4in the Herth Ferk drainage. Utilization <of three key
trowse species; willow, red-csier dcocgwecod and serviceberry was
neasured. Study sites were thus selected based cn presence ¢f cne
cr mcre cof these species. Within each site, the plct center was
located randomly and the twenty ne€arest shrubs cf a kxey species
Wwere chosen _using the wandering <c¢uarter methcdf {Cantaps 1963).
Percent utilization was peasured between 1 May and % June, after
ceryvids switbhed;frca shrub fcrage tg herkaceous growth {Singer
18975), but before producticn cof pew gréwth cbscured evalueticn of
vipter use.

Browse uatilizatigo was calculated based on ccunts ¢f browsed
tvigs and estimating the gproperticn of weight ccnpsumed peér twig.
A twig vas defined as annual wecdj growth, greater than 3icm leng
and was recognized as the pcerticn ¢f 3 plant distal o the last
bud scar. Because browsing vas pnot unpiform ascng twig types, we
defined twoc types of tsig based on size. Leader twigs wers
stout, tersinal bDrapches greater than 3px in diameter, uhersas
lateral twigs were defiped as those less thaso 33n ia diazmetsc.
The total aumbers of leaders and latgral twigs weTe courted and
numbers Dbrowsed by cervids were crecordsd cn each ocf tusnty
selected shrubs {i.e, rocted stesg). Twe lsaders and two latsrals
vere selscted raandemly cn  each sirub and diaseters at current

grewth {2CY¥Y and poipt ¢f Erowsing (LEE) were zeasured at the bud
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scar and the Dbrowsed distal tip, respectively. The percentages
¢f browsed lzaders and laterals and the average tasal and distal
diameters of the leader and twig samples were recorded at €ach
site.

To establish relationships lLetwveen twig diameters aad
weights, 700 tw¥igs wsere «collected in HMarcch 1982, duripg shrukb
dormancy. The 700 iﬁcluéed sasples cf agproxigately S50 twigs, of
three species (willcw, dogwceced, =erviceberry) at four c¢r £five
environmentally disparate range sites. Iwigs swere selected tc
represent the full range of size <classes and clipped at the basse
of current growth. The twigs were air dried, basal diasetsrs wers
reasured, and twigs were weighed tc nearest hundreth gram after.
drying to a constant weight at 6C C. A sisple linear recression
using logarithaic transformaticns of the dependernt and
independent variables was used tc Jdetermine relaticnships lLetween
 twig weight and diameter ({(Telfer 1969). These are given in
Appendix 2. Regressicn <coefficients of =each species differed
significantly (p < 0.0%) between ccllection sites. However, when
a pultiple regression apalysis dinccorporating the collecticn site
as an additioral independeot variable swas ¢gaputsd, the
collection site exrlained less than five percent of the sanmcle
variation in twig weight. Basedé on this, <rTegression equaticas
from the different <c¢cliecticn sites werz2 considered sizilar
enough tc be poolad and provide cne predictci €guaticn per bkrowse

species for general applicaticn in the study area (Appendix 2).

-+

Twig «ccunts and wseight predicticns ¢f twigs, Lbased cn

diameter, were used tc estizate rcercent utilizaticn frcm a
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acdificaticn cf Lyons {1678) 2ethed. In our ¢ase, with tiugo
classes of twigs, #e calculated perceat browse wvtilizaticn using
a weighted average of leader utilization aad lateral utilizatica

as follous:

o= (B1%1,91 + E2X2,/92) /X1 #32

vhere U = total percentage of lrcwse ccosuased.
B1 = average Welght of ccosused portios ¢f leaders
31 = average weight ¢f pre~brcwsed leaders
X1 = total weight estimate of leaders in 2¢ plant sazples

average seight of consuged portion c¢f laterals

£
S
H

¥2 = average weight cf pre-trowsed laterals

total estimated weight ¢f laterals in 20

b
[ 8]
H

clant samgplies

£.2.3 Analytical Methods

Analyses of relative density <¢f wungulates and haktitat
selection where stratified in three study sectcrs, which
partitioned the latitudinal gradient cf snce depths. The
toundaries of these sectors rougbly corresgonded to the three
U.2.G.3. topograrhic guadrangles cevering the area; Cemers Ridge,
Polebridge, and 7Trail Cresk. Thrcughout the csmaindsr <f this
regort, these study 2cmes ars treferred t¢ as the scuthern,
middle, and nerthern sectors respectively. Sgecifically, the

south sector =extended from Eilg CzresfX at the s=outh snd cf the
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study area toc {uartz Cresk <©p ithe north. The aiddle sector
encotipassed the area frop Quartz Creek nocrth tec doose Creek, and
the north sectcr 2xtended frem Keocse Creekx tc the Canpada line.
Selective use of vegsetaticn types Ly wintering white-tailed
deer, elXx and a00se was evaluated by cozparinog usage and
availability of vegetaticp tyres in each sectcr. Uszge was
estimated as the progertion co©f tectal winter tracks <¢f each
species counted 1in each vegstaticn type, whereas, availaktility
was defined as the percentage of ski croute in each tyre, as
measured on vegetation maps. In sc3e instances the percentage of
ski route 1imn a vegetaticn type, did not accurately reflect the
true availability ({ies. psrcentage) of the ytpre within tie study
ar<a; however, the tercentage ¢f tracks apé the parcsctace of
route in each vegetaticn type was suited to stardard analyses of
utilization and availakility data {Neu et al. 1974). Chi~square
statistics were used tc test the hypotheses that vegetaticn tygses
were used in proporticn to availatility. If the pull hyrcthesis
was rejected (p< 0.05) confidence intervals were enxployed using
the Bonferroni Z-statistic {(¥eu et al 1974) to detersire which
vegetaticn types were used in prcperticons greater thanm cr less
than availability. 1Individual tests sere significant at p<0.02,
yielding a family ccnfidence level c¢f .80 for sizultanecus tests,
Affinicy of wintering ungulates rc sicrchakitat
characteristics vas evaluated wusing Spearzan Sapbk <Correlation
Coefficients. Absolute <counts ¢f uwngulates in cach stend were
converted to relative indices [y exfressing thez as the ntaber of

tracks per 100 2 c¢f tracsect; ccrrelaticas cf these indices tg



the forest stand measurenents were then evaluateda
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5.3 AETHODS USED IN THE AVIAXK STupIEs
2.3.1 Avian Compunities

Four stands in each flocdplain plant comsunity were studied
along the ¥arth Fork {fable 5.3.71). 7These stands were s<lected
based on three criteria:z {1} =size, {2) hcmcgeneity acnd (3}
accessability. To examine the influence c¢f habatat alteraticn,
study sites within three select cuts on the North Fork flecdplain
were selected. Five sites along the flathead Eiver were alsc
selected to examine coasmpubnity structure in those locaticns {Table
Sad.1)a

Ope line transect was set in each study site by rlacing
nusbered, wooden stakes at £ifty wmeter intervals, ruconiang
lengthwise through the center cf the stand, and ty flaggiig alcag
tha transect line. The transect lengths ranged £rca 20 meters
to 500 meters, depending on the size ¢f the stand (Table S.3.1).
The transect locations are gives in Acpendix 3 and 4.

The transects were censused between 26 day, 1$8Z and 15
July, 1982. Transects along the Herth Fork sere cazaosused f£ive
times each. Transects alceng the Flathead BRiver were censused
four times each, except one, which was censused only twice.
Cansuses began at sunrise apd ended withip twe hours aftser
suprise. Censuses were nct pade cn windy days or during

inclement weather. The census takers walked the length cf the

recies,

(2

transect and for each bird heard ¢r seen, eccrded the

rerpendicular distance from the transect liane, age, sex, activity



EAGE &9

and observation type (i.e., viszal or auditory}. Additicnal
cbservations of birds, especially raptors, swaterfowl apé hercns
were recorded segperately.

The general equation fc¢x estimating the depsity of chjects

frea transect data is:

-

L
2LW

where ¥ = effective strip width. The prckblem igf to estimate W,
which is the area under the detecticn curve gi{x) {see EBuipham et
al. 1980}. Traditioczal aethcds bLkave assuzed that glx) 9as
described by some existing functicr (Emlen 1971, Eszlerx 1977,
Gates et al. 1968, Gates 1969). Heuever, 1f that chosen functicn
did not acéurataly £it the data, & riased density estimate wculd
result. Buarshas et al. {1980) describted a new methcd which £fits
a general ftolyanomial wxcdel to the data. Cnly after fitting the
best mcdel tc the data is a density estimate cktained.

After pooling cur bitdfcensus data cver ail transscts, a
slight wmovement of birds away frog the transect lipe Was
indicated ({Fig 3.3.7}. This viclates the assumpticen o¢f =nc
novesent of aninals away £fros the line before being seea {fufnhan
2t al. 19880) and can produce biased tesults. Hewever, Bursnhaz =2t
at. {1980) suggest that the use of a nonincreasiag, generalizegd
rarametric estizater will decrease the tias. The &sali-ncraal
mcdel is one such estimator rcbust fo slight sevements cf tircds
away from the transect lins. Total tird density was estisated

ysing the nalfi-ncrzal medel of the cenputer program YIRANSECIN,
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PLANT COMMINITY

FAGE

HEEBACEQUS WASH

WASH

SHRUB

MATURE COTTCRROOQD

COITONWOOD/SPRUCE

SPRUCE

HYDRIC SHHEUB

SELECT-COUT

3.3.7 Avian ccuaunity transscts.
TEANSECT NAME TEANSECT NC. _ LFNGTE
780 Ea3R 1 121 250 =.
CLIFF FLATS 1 131 380
EIG FBRAIRIE & 22 290
BRIVER Camp 3 13 380

{1150)
180 EAF 2 142 350
CLIFF FLAIS I 132 280
KINTLA WELL 1 3 23040
NCRTH BLLEZEILGE 1 141 3L¢

{1250
CCHRE®S 1 €5 308
EINTILA WELL 3 13 250
CCAL CHEEX 2 52 280
SCHNDEESCHN?*S 1 191 3¢0

{11C0)
WILEELHN*S 52 350
MCRTH FCLEBRIDGE 64 25
HABILIGN'S 1 121 400
HAMRILIQH'S 2 152 350

{146 20)
RIVER CANE 2 32 3¢0
LADENEGEG?*S & &4 250
KIigILa WELL 4 14 240
HAY CEHEEK i61 5¢C0

{1450)
LADENEUERG?YS © 46 250
RCUND PEAIBIE 171 200
SCNLEEESCH's 2 194 ica
SCNLEEBSCH'S 3 153 300 {10EQ)
PCLEBEIDGE 1 51 250
LADENBUBRG?’s 1 &1 200G
CCAL CREEZR 1 41 450

{857C)

71



HATY FLATHEAD FCECLEER 1 1 300

RCECCHER 2 32 i3
EOKAYEE BENT 1 21 450
KCRANEE BEND 3 83 2040
RIWAIIS LAME 102 270

(11703

. Cnly cne select cut ger rlant ccanmunity was saapled:
31 was in cottonvoodsspruce, 61 in spruve apd 41 in
Douglas fir/lodgepcle.

2« 97 was in birchscettenyocd, 92 in douglas fizx, 81 and
83 in cutover douglas fir and 102 in a Eicnic area.

Biré species diversity (H’) ¥as coaputed for sach transect

by the Shanpon-Wiener Index {Shanancm and Weaver %492

o
BTty
Whexé P = the propertion of total bhirds
belonging to the i species ang
5 = the number of species
Bguitability (37 ) was ccaputed 5y Pielou’s iadex of

eguitability (Pielou 1969):

3’ maximum

gx of camuaity siailagity (CSI)

[N

o/ . - :
vhers H® paxizum = la S. An in
sas calculated by tae Sonderson ccmrunity siailarity index

(Mueller-Dumbeils and Ellenberg 1878).

My

CST = ———"
Ma + Mb

whera 8% = The sum of the spaller relative densities

of speciles coamon ¢ bcoth ccamunities:



da = %the sua cf the reslative dsnsitiss of all species

0

iz one cgmamunity; and

the sum of the relative densities of all species in

]

#hb
the crher coamunities.
Hiche vidths were  «coaputed by the Petraitis index {(Fetraitis

1979

£y -
W= (%P1 102r 95 - Ingy log. p:y)

the nuager of zescuzce states

s
=
1]
H
)
g
1

the propertion of species i using

5]
-
L.k
1}

cesgurce state J; anpnd

43 = the proportiocn ¢f tctal area
saapled belonging t¢ rasource
state

S.3.2 Habitat Selecticso

dZter the censuses vere ceampleted, significant components of
the habitat along each of the transects wera seasured. One point

vas randemly located in each £fifty zeter interval of transect,

9]

and this served as the center of a vegetation zampling pzlot.

¥

Vegetatlon vas saampled ky a ccesbigazicn cf zedited tachaigues of
jJazes and Shugart (1873} apd doon (19871).

The nuamber of stszs of gach tres species {d.b.h.>S <3} wers

countad within a .04 hsctarz circle (radius = 11.3 =a). Canopy
cover vas peasursd Witk a sphegical densicpmetsr. A sixty zeter

measuring tape was laid down perpendicular *o azd bisactad by the

¥

e, The heights of the four closast trees to 2ach end

$4e

*ransact 1
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of the tape and to its center werz measured sith a clipometer.

The nunber of steasas of each shrub species (d.b.h. < & ¢z angd
height > 0.5 m) were counted sithin a plct formed Lty the
cbservers outstretched arams {(width = 1.7 a) and the zeasurs tage.
The intercept of sach shrut species was tctalled along the tace.
At every five nm2ters along the tape, the heights <¢f the twc
closest shrubs were mcasured and the vertical foliage gprcfile
estimated by recordicg the [presence c¢r ahsence ¢f focliage
intersecting a vertical gcle in each of six strata {({-1/2 =,
/-3 =, 3—16 n, 10-2C a, 2C-4C n énd >40 =®). 1Intersecticns in
strata higher than three meters were visually estimated.

An ocular estimate of the ;e:cént cover and beight cf the
ground cover was made at each plot. The grcund ccver was further
broken down Lty estimating the percent cospcsitico cf grass, forks
and. wocdy plants.

An index of vegetation voluase was calculated bty =msultiplying
the aerial cover by the =ean heig¢ht of sach plant forz (i.e.,’
ground cover, shrubs and trees). Fcr =ach vegetation tlct, the
14 habitat variables listed in Tatle 5.3.2 were ccaputec. These
Were averaged cover sach traasect tc frovide zmean values fcor each

stand.
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Table 35.3.2 & 1ist of habitat veriables aszasured during the
Avian Studies

index of ground cover vclune index of shrut voluae
index cf tree volunme tree sten density
shrul stea density percest Cancpy Cover
percent shrub cover percent ground ccver
mean tree height mean sarub height
foliage height diversity plant species richness

index of total vegetation voluze rlant species diversity

T AT B A A B U P i S T i i e b i . L D D D D D B T S W T N W W Sl A e S s NI S O T A e e e il S A Al AW e A e

5.3.3 Bird/Habitat Assoclation

Differences in bird species diversity, tird species richness
and total bird deasity azcng plant conmounities were tested fcr by
the M¥appn- Whitney U Test protscted by the Kruskal-wmallis Test
{Daniel 1978). JNonparametric tests sere necessary due tc lack cf‘
normality (Kolomogorov~Ssiracy © statistic}. The selsct cuts
and Flathead River sites wefe nct included in  the statistical
analyses, tut served £cr the ccllection cf igventcry data.

Pearson correlaticn cceefficients were ccmputed acd with
stepwise and least sguares regression used to determing
associations between avian cognunity attribu%tes and hatitat

variables.
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S.4 DEVELOFPMENT GF LAND-USE SINULATICY NQDELS

4 computer acdel simulating slant cosnumity develcofzent on
the North TFork £flecodplaia, and cervid utildizaticn of thess
commuynities, was develcped te¢ predict potential ispacts of fcrest
alterations on floodplain vegetaticn and wildlife ccmavpitiss.
This model followed the format o¢f cecmpartzental fley zcdeis used
Ly Shugart et al. {1973), apd Eledsce and Van Lyne (1971). 1In
our nodel, the compartments represested the differemt flaant
cosnunities found in ihe successional sequence c¢o the Ncrgh FOLKa
The model contains six seral ¢lant comsupnities; a herbaceous
wash, wash shrcab, ccttonsccé, cottonwecd sSpruce, SETUCE
cottonvood, and mature épruce. in additicnai state, =ssparate
froz the successicnal sequence, the hydric shrIub tcnmﬁnity is
also contained becauyse of 1its importapmce tc the cervids. The
gquantity in a given compartment represents the gropertices cof the
total flcodplain land area occupied by that plact ccmmpunity at a
given point in tinme.

To azimic successional develepzent, the propeztion ¢f tae
arsa occupied by the respective plant coamasubnites, except fcr the
hydric shrub cosmonity which is  xert ccemstant, <changes yearly.
The proporticgnal area «c¢f the hydric shrub coecsmunity was kept
constant because we had npo data ¢n rates of change, and tasged on
the examination cf «c¢lder aerial plotes, these areas appeared to
e gquite stable. These «chkanges are «centrolled by a set of
constant coefficients which allow the transfer cf a set

proportion of the land area trox <¢oe Cozzunity tc  anothker each



year.

An underlying assugpticn <¢f the zodel iz that the
proporticons of the seral and climax vegetaticn tyres cn  the
flgodplain are in a dynanmic eguilibiruam; i.e, the gverall
groporticons in each categecy rezain constant. The builé up of
land area ip climax stands is ofiset by continmal srcsion of laad
surfaces which are assuymed tc be depcsited dcwn river, thus
‘czeating anp equal area of picpeer substrate. The ais cf the
zodel is thus to produce a steady state which miaics the currceant
compesition ¢f flecdplain fcrests irrespective of the starting
point. In the model, facters such as ercsion cause plant
coprpunities at any seral stage to¢ revert tc a picnesr tygpe.
E;osion rates vwere pct amsasured, apd they were arbitrarcily
assigned. The vrates varisd, with proporticpally largsr ercsicn
rates assigned +to the wash shrub and ccttosvwocd copzunites
reflecting a greater rprebability that a devastating flccd cculd
alter these cconunities creating a sew channel and scouring part
of the arsa <clean. The lover ercsicns rates affecting the maturs
conifer types mainly represented updercutting and ercsicr ci the
tank. The =erosicn, succession, and retentiapn ratss for e€ach of
the plagt conmunities were determined only fc¢r the updeveicped or
pristipe lands in the regicpm. The rates of change tLetween thse
glant communities ¥ere cktaiced through an iterativs
malitipiicaticn of the matrix of transfer ccefficients sith the
vector which contained the prorerticn cf land area inm each seral
stage. This procedure is similar ¢ a first créer Markceyv [Irccess.

Ts sipulace the influence cf timber harvest, two additicnal
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states were added e the scdel. Cpe was a cliearcut cendition,
which depending on harvest strateqy, received transfers frca both
the spgruce and spruce cottenwcecd <csgartsents. After a harvest
was intiated, the land resained in this categery f£cr 40 years.
it was then moved to a second growth ccempartzept which provided a
transiticn state ranging between 40 to 100 years, after wnich the
stand succeeded tc & spruce ccttcawegd tyre. altheugh it is
anlikely that‘ a clearcut sizuce stand would regensrate
cottonvwood, we felt the advanced second grewth stage wculd more
closely resemble this younger spruce type thap the clizax spruce
compunity.

Inpacts of bharvesting flcecdplain forests on apngulates were
sisulated using data op habitat affinities ¢f whitg-tailed deér,
elk apd mcose for different stages cf the forest syccession.
Hypothetical populatices of 513 deer, 100 elkx, and S0 sccse w€ere
used to initiate mcdel -runs. These hypothetical pcpulaticas were
distributed among the forest types, based on actual freguencies
of tracks cbserved in the field. Hyrpothetical densities of deer,
2lk and noose in €ach in each fcrest type were detersined frosa
bypothetical numbers, and Xncwn arcsas of each ferest tyre. After
each iteration of the sisulatios, onew populaticas of ungulates
war2 calculated from the new acreage values of fcorest tyges and

hypothetical densities ia each.
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6.1 VEGETATION STUDIES

8+ 7.1 Yegetaticn ¥appiag

The series of plant ccmmunity cverlays which ccrresponded to sach
set of guadrangles wers redrafted and cosbined, s¢ that cme final
map was produced for each U.S.6.5. guadrangle. These sere then
photegraphically reduced, and are ccentaliped ip the agprendix of
this report. The criginal cverlays have beer reteined aad ars
also available. Cur study idepntified anéd wmapped 37 differeat
vegetation classes, and 31 different land-use classes <¢n 81,33¢
acres throughout the drainage. These classses, are defiped in
Tables 6.1.1 and 6.1.2 respectively. For ail vegetaticr classes,
the percent Canopy cgver, acistu:e'regiae cf the site, and where
appropriate, the age of the stand was used to ifferentiate
between otherwise sigilar land ccver c¢lasses.

The cover and lagd-use categeries ideatifisd o¢n each s@ar
ynit, and the land areas asscciatsed With eaca azfe l1isted 1in
Tables $.1.3 through 6.1.7. 25 would Le expected, lapd aicng the
¥orth Fork, being prizarily undevelcoped sSuprcrited 2 far higher
diversity of npatural ccamunities. GHere, an average c¢f Z& patural
compunities were identified in the ripariaa zcre anmd adijacent

dplands on £4Ch mag.



Teble 5 L I Selected Characteristics of Mapped Lang Cover Units,

Heaoacoous Tupes

Moisture'

e
i

[=]
<

nep
Hl xeric grass, fore, sage meadow ig 2-3
HZ mesic grass, forp meadow 3 3-4
H3 nyaric ssace, grass, dog 4 34
Hé wasn forp T-d 2
HE marsh 4 34
Saaub Types and Vecidusus Woodland
D1 wash snhrub led 3-4
JZ2  nydeic uplangd snrub 3 4
03 mature COLTOnwoGH 3 3
04 aspen 3 3
35 mesic upland snrup El 3
06 mature cottonwgod, spruce nybrid 3 3
97 supaipine fir krumngitz 2-3 3
Conciewus forest Types 1
fanogy Moisture Age

L1 Tlive lodgepoie pine, westarn larch z 3 -7
“4 deac iodgepaie pine 4 2-3 H
L4 gead Todgepoie gine, spruce hybrid 3 3 2-2
L5 Tive and deag lodgepole pine 4 23 1
L7 Tocgepoie pine savannah i 2z I3
L8 dead locgepolse pine, westarn larcn,

Couglas fir, aspen 3 2 2
51 spruce nyprig, bottomiand 4 4 3
SZ  spruce nybrid. black cottonwood 3ud 3 g3
33 spruce nybrid, geag Jodgepole pine wd 3 3
$4  spruce nybrid, subaipine fir. western

larch B 3 2
56 spruca hybrid or subaipine fir d 3 !
37 spruce nybrid, Oouglas fir; western larch,

ponderosa sine, or subalpine fir 4 2-3 2
F1 subalpine*fir, western white pine,

western iarch H k! 3
F3 subalpine fir, spruce hybrid g 3 3
F& Douglas fir, westarn larch . a 2-3
F6 Uouglas fir, gonderosa pine, western

larer 3 2 3
F7 Douglas fir, dead and live lodgescle gzing ki Z 2
8 Douglas fir G+ 2 1
01 western larch; spruce nverid, subalipine

fir, Douglas fir, or lodgepole pine Ep i-3 2
03 wastern larch: spruce nyprid. subalpire

fir, Jouglas fir, or ladgepele pine Jad i3 i
37 western larch, dead lodgenols pine 3 z
%1 Dowglas spruce hybrid botiomiang 4 3 3
M2 Douglas Fir, spruce nybrig, cottonwsog 4 3 3
M3 sondergsa pine 2 2 3
M4 Jouglas fir, poncerosa pine H 2 3
“Xey to codes:

)i Z B 3
moisture xeric Xerig/messic nyaris/mesic nyeric
canepy i 9-20 20-40 2570 73-100
age young midezge 2id undiffarentiatad



Tabie £.1.2, Other Land-Use and Cover Categories Included on the Maps.

dalen Resources
1 natural, deep clear dogy
We natural, shallow, clear body
3 man-made, deep body
w4 man-made, shallow body
Land Resourczs
Barren Lands
A4 mud fiat, silt bed

-~

Jroan, industrial, Commercial

Ul residential
U2 commercial
U3 wutiiities or transportation
U4 recreation

Extractive Industry

honrenewab]e

Zi sand, gravel, rock pit
Z2 petroieum, mine site

Renewable

Cl recent clear cut, low density tree regeneration

CZ2 older clear cut, medium o high gensity tree regeneration

{3 selective cut

C4 commercial thinning

€5 seed tres cut

{6 shelterwood cut

C7 reforested cut containing mature or nearily mature forest canopy

Agricultural Production

Pl irrigated field crops

P2 non-irrigated field crops

P3 drrigated pasture

P& non-irrigated pasturs

P faliow land

PS5  undifferentiated zgricultural land
P7 abandoned grassiands

Burns (iass than 20 years oid)

Bl hign density shrub regeneration - birch, mountain mapie, aspen, willow

82 high density lodgepole sine ragenaration

B3 high density lodgepole oine and western larch regeneration

84 high density wesiern larch regensration

35 Tow To medium density Todgepeie pine or western larch regenerztion
with low 0 medium density snrub cover

krumholtz or scres siope of low vegetation cover




TABLE 6.1.3

FAGE

The areas within =ach ¢f the defined land ccver

categcries magped or the Demerts Bidge fuadrangle.

——

HAP CLASSIFICATION 2BEA % CF ICTAL
UNIT {acres) AHEA
o1 Fash shrub 317 1.3
D2 gydric upland shruk 663 2.8
D3 Mature cottcowccd 259 1.0
D4 Asgpen 116 5
DS Hesic upland shrut 210 .8
D& Cottonwcod, Spruce 214 .8
H2 Mesic grassliaad 462 -
B3 Hydric grassland 247 1.0C
H4 ¥ash forbh 474 1.9
31 Spruce kbottcmland 1434 5.5
52 Spruce, cottoawcod 743 2.9
53 Spruce, dead lodgepcle pine 814 3.2
sS4 Spruce, subalgine £fir, western larch ZUés 9.7
57 Spruce, Dcuglas fir, westexrn larce 113 -l
L1 Lodgepolie pine, western larcck 8285 4.7
L3 Dead lodgepcle pisme ) 257 1.0
L4 Dazad lodgepcle rinpe, sprucs 472 1.9
15 ive & dead lcdgepole rpine, spruce 3433 13.5
L7 Ledgepole pine savannah 77 -3
L3 Dead lodgepcle tine, lacrch, L. £iz £18 2.4
c1 Matuare westerr larch, sgruce 733 2.9

ae
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#HAP UNIT CLASSIFICATICHN A&E3 CE TCTAL
a3 Tgung western larck, sgrucs 161 5
o7 ¥estern i1arch, lodgercle pine 19 «07
F4 Douglas fir, western larch 874 3.4
F& Douglas fir, western larck, EF.pine 780 3.0
7 Douglas fir, locdgepcle rime <4 «2
p2 Nen-irrigated field crers &9 -3
P4 Non-irrigated pasture &7 «3
7 Abandoned grasslands 7G5 2.8
31 Burn with dense shrutb regeneration 68 -3
B2 Bura with dense new lcdgepcle 45 -2
C1 Hecent clsarcut, low density regesn. 389 1.3
<2 Qlder clilearcut, mediup density regen. 503 3.6
C3 Select cut 81 1.4
CH4 Cemmercial thin 49 -2
Cs Seed tree cut 543 2.5
Ch Shelterwood cut 11 L06
g1 Residential area 4 0
2E Sand or gravel fit 3 g

Total 2=,




TABLE 6. 1.4

FAGE

The aresas withia =sach of the defiped land ccyer

catzgories magpped cr the Pclebridge Cuadrarngle.

HAPR LASSIPICATION aBEA % CF ICTAL
ONIT {acres) AEEA
D1 Wash shrub 154 .3
D2 Hydric upland shrub 481 1.7
23 Mature cottcnucced £6 -2
D4 Asgen 9 «03
Dé Ccttonwood, sSprucse R .2
11 {eric grassland 511 1.8
HZ Mesic grassland 13E8 4.9
H3 Hydric sedge 4z7 1.5
H4 dash forb 387 1.2
s1 Spruce bottcmiand 1311 4.5
52 Spruce, cottonwcod 225 .8
53 Spruce, dead lodgepcle 1663 5.8
54 Spruce, subalpine fir, western larck 7C9 2.5
56 Spruce, Dcuglas fir, western larch 45 .2
L1 Live lodyepcle rine, western larch 48C2 16.8
L3 Dead ilodgepcle gine 1125 3.3
L4 Dead lodgepcle rine, scruce 1787 6.2
LS Live & dead lcdgegpole pine 3¢z8 13.7
L7 Lodgepole pine savapnah 4&esg 1.7
01 Mature western larch, spruce 73 .2
c3 Ioung western larch, srruce 417 15

54
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4aP UNIT CLAZSIFICATION AREA A CF ICTaAL
a7 destern lacch, dead icdgepcle pine 213 7
Fid Deuglas £ir, western larck 2885 10.4
F& Douglas fir, larch, pcndercsa pine 271 -9
7 Douglas fir, lodgepcle tircs 683 .l
F3 Dcouglas fir 5C5 1.8
e2 ¥on-irrigated f£ield .crops } 13 07
£3 Irrigated pasture 23 : .08
24 Heca—-irrigated pastuze 1E4 -5
P5 Fallcw land : 3 .01
B2 Burn, high depsity lodgepcle regen. 23 08
1 Hecent clearcut, low density regeas. 757 " 2.8

' cZ O0lder clearcut, nscderate regesn. 298 1.0
C3 Selsctive cut 552 1.9
c4 Consercial thinnping 173 , <8
o Shelterwocd cut A | S€6 3.4
c7 Eeforested cut, sature Caccry bes 17
Ul Residential arca ' “ 182 -5

Total 28,57%¢

. ol g e i — i el b
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TABLE 6. 1.3

FAGE

The agreas withia each of the defined land cover

categeries papred cp the Irail CreeXx Luadrangle.

- —— —— —

"aAP CLASSIFICATION ARE3 % CF TCTIAL
UNIT {acres) AREA
o1 Wash shrud 240 -9
b2 Hydric uplaad sikrud 260 -7
D3 Mature cottcnwccd 188 -7
D4 Aspen 282 -9
55 Mesic upland shrut 27 .1
D6 Cottonwcod, spruce 161 +6
B2 Mesic ¢grassiand £31 1.9
H3 Hydric grassland 170 -5
H4 dash forb 33z 1.2
51 Spruce rottcmland 1389 5.0
s2 Sprace, cottenweced i )
53 Spruce, dead lodgsepcle pine 1188 4.0
S4 Spruce, subalpine fix, western larzch 3047 10.9
356 Spruce, subalpine fir 13 «3
L1 Ledgegpgole pime, westexn larch 2992 1.8
L3 Dead lcdgepcle fine 14€0 5.1
14 Dead lodgepcle pine, sprucs 1318 4.8
L5 Live 5 dead lcdgepole ria€, srruce 5221 18.93
i7 Ledgepols piae, sfavannah 147 «5
01 dature western larch, spruce 383 Tad
33 fcung westeryn larch, Sprucs 3501 12.7

3é&



Total 27,578

AAP UNIT CLASSITICATICH ABEA ¥ CF TGQTAL
a7 #estern larch, dead lcdgepcle gine 248 1.2
ru Douglas fir, westsra larch 1141 4.1
27 Douglas fir, lodgepcle ritce 158 -8
ES Fallcw land 146 -3
<1 Recent clearcut, lov depsity regen. 8Ll 2.2
c2 Clder clearcut, mediuxz density regen. 755 27
C3 Select cut 469 Te?
c4 Ccamercial thin 247 ]
C5 ‘S5esd tree cut g4 -3
<6 Shelterwoed cut 637 <5
c7 Mature reforasted cut 116 o4
U1 Residential area 45 2

- - A Al e ———
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1

TABLE t.1.8 The areas within each c¢f the defined land cover
categeries mapped on the Coluskia Falls Scuth

Quadrancle.

—r - - ———— —r -

MAP CLASSIFICRATION ABEA % ¢f ICTAL
ONIT {acres) BREA
D1 Wash shruk iCeu 3.8
D2 Hydric upland shrab 135 -5
D3 Mature cottcnugcd 1102 7 3.9
Do Cottonwocod, spruce 643 23
H2 Mesic grassland 51 .2
33 Hydric grassland 103 .l
B4 Wash £forh <8 -3
#5 Marsh " 298 - 1a1
8 Douglas fix. Wwestern larch, F. pine 67 3.1
11 bouglas fir, spruce hbottozland 341 1.2
o Douwglas fir, spruce, coticnwccd 479 3.5
%3 Pendercsa pine 58 o2
1y Pcnderosa pine, Douglas fir 266 «9
21 Irtrigated field crors <29 .3
P2 Non~irrigated field crops 929 3.3
EL ¥cn-irrigated pasturs 32 «1
P5 fzllecw laad 77 «3
P& Undifferentiated agricultural land 19,4714 8.7

C1 Recent clear-cut, 1cw density CEGEDa 77 -3
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#AP UNIT CLASETIFICATION AHEA 3 C? TCTAL
c3 Selective cut 31 al
ad Silt bed, nud flat 142 -3
U1 Besidential area 374 3.4
g2 Cemmercial area 44Q «1
g3 Otilities cr transpertaticn g ¢
Z1 Sand or gravel it £0 «3

Tctal
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TABLE #.1.7. The areas within each ¢f the defined land cover

categories mapred ¢n the Cresten Cuadrangle.

e o e s -

%AP CLASSIFICATION AREA % cf ICTAL
ORI {acres) AREA
D1 dash shrub 839 3.3
p2 Hydric uplaand shrub 851 Je2
D3 Hature cottcanwccd 1575 5.0
be Cottonvweod, spruce £43 2.4
H2 Mesic grassland 168 <5
H3 Byéric grassland 260 1.0
H4 dash forbd " &8 «3
HS Marsh ' 609 2.3
FH Douglas fir, western larch, E. pine 123 -3
M1 Douaglas fir, scruce kecttcaland 14 «33
22 Denglas fir, spruce, cocttonwcced 386 1.5
43 Pendercsa piae 4¢ «2
"4 Ponderosa pine, Dcuglas fir Sy -2
F1 Irzrigated £is=ld c¢rors 203 .8
£2 Naen-irrigated field czcgs 1022 3.9
P4 Hen-irrigated pasturs <2 -08
25 Fallow iand &3 o3
26 Undifferentiated agriculitural land 18€%s IC.7
C3 Selective cut 1C4 -4

ay Silt hed, ngd £flat 53 -4



MAP UHNHIT CLASZIFICATION AHZEA % CF I0TAL

U1 Hesidential ares 372 1.4

g2 Ceazercial area 154 5

Z1 Sand, gravel git 54 2
Tctal 28 ,38%

=

Along the ¥crth Fcrkx, the natural ccmsuaities ccaprised
approximately 88 percent of the land area aapped. Cn the
Mainstem, natural coazmgnities made up laoss thaﬁ 2Z percent cf the
arsa mapped. The vwvarious spruce ccver types £founmd in the
alluvial bottoamlands were tae dcgipant Cever type in the ripariasn
zcoe of the ¥orcth Fork. Livé and dead lodgepcle pite either
alene, or in combination with «cther species was the dcainant
cover type cf the adjacent uplands.

Although the uworth—socuth gradiest in slevation, on the Horth
Fork is vreflected in changes 1ip elevaticn, rcrecipitatico, aand
snowfall, it did not appear to alter either the «ccapesition of
the plant comsmunities fgund ¢z tle respective zag cverleys, c¢r 1n
+the land areas gccupied by the different ccvser types. Zach of
the three pap units has an alacst identical length ¢f «river
corrider. It is gprotakble that the scagaeat ¢f the river ccorridor

ert {72 k) t<¢ sShow any agprarent changes ian

=2

zapped i3 too  s!

vegetative composicticn. In additicn, the envircangental gradients
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are very gradual, and their influencz2 c¢a the [plant ccagcsition
and distributiom is oprobably toc subtle tc Le detsrazined at the
scale uwe were working at. Althkcugl there 1is zlsc az appareat
gradient of decreasing land develcpment alcng the ¥orth Fork,
this facter vas alsc not reflected in our land-use paps. The
land areas in a developed c¢cr managed category are, in all cases,
very small, Agrpreximately 57 percent of the tetal areas maprped
fell with ia the Ekcundaries <¢f Glacier BSaticnal Fark. A
preliminary analysis cevealed few dJdiffesrences tetween flcocdplain
cever types on lands within cr cutside Glacier daticral Parka.
Because of differences 1n aspsct and slcpe, which wculd nake
direct comparisons difficult, this asalysis was nct corducted on
;he terraces adjacent to the flcedplais. GEcwever, as wguld be
expectad, a major difference in cover types was that there were

nc logging activitiss in the park.
6.1.2 Shrub Bicmass Trends and Plccdplain Successicn

Twanty-one species ¢f deciduvous trees and shrubs cc¢curred in
the study plots. They iancluded five species c¢f tree saplisgs, 11
tall shrubs, and five lcw shruks. Equations for estizmating shrub
bicuwass were derived for the 13 mcst ccommon speciss. Eguaticns
for the remaining species were either borzcsed froa sisiliar
species, or geaeral equaticns frcm the rccled sasple were
applied. A listing of all cf the equaticns is givern irp Arpendix
2. The shrub bicrass ceontributed by those species for which a

generalized cor borrowed eguaticn vas derived was small, averaging



3.6 percent of the total shrukb ticmass for the stands seasured.
secause of this small potential srrce, we felt justified ip using
the generalized equaticns.

The predictior eguations were developed tc estizmate twiyg,
ieaf and total shrub bicmass fecr all 21 species. These equaticns
accounted for between 44 toc 99 percent of the sapgple variation in
biomass. All bur five cf these eguations had r2 values grsater
than akout .75. Tﬁe equaticas estimating twig Licmass were least
reliable {r2 = .44 tc .98), «shile the ¢quaticas fcr estimating
the total above ground bicmass were consistently precise {r2 =
.92 tag .39).

The results of these equaticns where coakbined ¥ith estizates
of the densities cf the individual species to deterazine tctal
shrub bioasass withino the stapds sanmpled. These stands ssre
situated primsarily alcng the seral continuum frca bare gravel tc
@ature sSpruce om the ziver flccdplain. Cata froa all stands
discussed in this secticn are listed in Takble 6.1.8, and the nmean
biomass of shrubs in sach of the vegetaticn types is givan in
Fige 6.71.1.

The gravel sash coamunities supported anm average shruk
biomass of 258 Xgsha. In these stands, acst gf the ticmass
consisted of willcws aud black cotteonweced, fcth o¢f waich sprout
vigorously after £fliocding. Ir the atbsence o0f catastrocohic
flooding and scouring, wash-shrub ccomeunities graduaily develol

on gravel-wash substrates. Shouk bBiczass in these sStaods

in

averaged 1977 kg, ha. This increase in bicmass 1s due prizarily

to the ccontinued sstablispzent of picuneer sgecies. Though tall
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TAELE B.1.8

FAGE

Total akove ground ticmass of deciducus saplings,
tall shrubs and low sarubs in 12 vegetaticn tygpss
in the North Fork Flathead Valley.

o vou ——

ZICHASS {(Kg/Ea)

YEGETATICH STAND LEICIDYGUS TALL oW ICT31
TIPE HG. SAPLIANGS SHBUES SEEOBS- EICHASS
Gravel Wash 1328 138 Zh 2 126
2019 B% 2403 1 - 28%
2222 119 208 it ZE
Wash Shrub 305 2517 1125 94 373¢
817 1194 1243 x5 452
1104 454 57 -1 £0z2
1111 1429 273 8 1709
1327 513 ge6h 12 1392
2018 iciy 0 4] 2014
2221 833 jas ¢ et
Cottocnwood 209 43 1€7 15 164
2190 1087 179 s 1281
304 263 3sez £8 744
613 48% <21 30 73z
g2¢ 58 7 111 25¢
1326 i6 133 i8 187
1608 1686 614 a9 BB S
2018 3 7c 37 11C
Cottonvocd~ 303 5 66 18 8¢
Spruce 708 832 2064 Se2 3277
1103 z0¢ 459 ia 704
2217 92 1€3 18 211
Spruce~ 301 1 335 g1 i1e
Cottenweced 502 20 1258 41 18¢&
504 1 593 8z 67
708 7 CE3 75 10gE
113102 34 14 iCs 23E
1807 73 €7 7 Z4%
ioung Spruce 208 ¢ 243 a4q 323
861 2 T4 41 112
1613 16C 98 g7 324
1803 g 34 15 4 ¢



Mature Spruce 201 g 465 222 889

608 533 1418 45 PRt

709 19 1871 149 2083

1325 181 £78 48 VRS

2018 41 823 140 1C07

2102 g€ 420 72 £5¢

Catover 503 8 SES 148 1142

Sprucs 81¢C 198 724 134 1087

711 342 17838 378 <EQ¢&

1607 57 7586 336 118¢

Lodgepcecle 1406 Y 19 1z kI

1602 ¢ 15 2 17

Lodgepcle 1004 c 18 Beld 93¢
Savanna

Douglas~-Fir 102 10 172 £5 237

818 e 384 £2- 426

Gpland Spruce 1307 ¢ 43 14 57

1314 0 446 3 ugg

Hydric Shrauk 704 188 388 171 4583

1608 S84 4 4224 1¢8 ZEZ23

802 58 3C88 23 2722

2216 1301 3647 138 £777

a Spcwherry was not E;ngled at the coset of the study ard is not

included in the estizate of los shrub bicmass

shrubs, which were é:edcminantly willcws remaipn akbundart, tree
saplings cecntributed proporticpately sore tc estimates c¢f total
shrab bicmass than in the early picrpeer stage. Zlack cottonsocd
contributed an average 56C.Z% ¢f the  understory production cof
these sseral stands, reflecting the «ccaopetitive advantages of
cottonwocd over willow with incrsased stand age.

Shrub bicmass decreased in the cottopscod fcrest, the next

1

seral stage, to am average of 543 kgsha. In terms of shroub
biomass, such staagds represent a transiticnal rhase. Tke ycung
cottonwood saplings which pioneered the swash shrulb cocasunities

and contriputed to their early shrub kicasass, have by this stage,



matured, and tend to shade subseguent understory grouth. New

£ also hindered Lecause the scils are still

Fran

upderstory growth
pocrly develcped. These the shallcw rocky soils surpcrt impstead
a primarily herktacscus understcry. Occasionally, deep scils do
gccur in this successicpal phase, and on thes, tall shrubs are
abundant. One example ¢f this type is stand 1606. Here, red
osier dogweed coptributed 53% ¢f the tctal bicmass and superceded
willow as the dominant tall shrut.

The mature cottconwecd fcrests inm the 8C tc 100 year age
class, contain the most wariakbls stage of understcry develcpaent,
reflecting brcad substrate differences. Here, sarub bicaass
averaged 1070 kgsha, Lut rTanged frcam B9 to 327? Xgrha. Stand
708, represented the black cottonscce-daguacd cozpunity c¢f allen
{1880y apd was characterized hy deep, well drained sciis. The
understory was a dense cancgy ¢f red-c¢siexr degweodé shich
contributed over 2000 kxqgsha tc thke tctal shrubk Dbicmass. alder
saplings and snowberry dowminated the Bsiddlestczry and 1cw shrub
layers with 62 aad 356 kgsha, respectively. Ihis stanad was in
contrast to nost ccottcnwood-spruce types where shallow soils
supported a grassy ground layer and relatively depauperate shrub
understory which averaged tetween $0 apd 7CC kg/ha.

The final stages of the successicnal sequence represents a
transiticn £recm ccttenweod forests t¢ @atyls SpruceE. The
transition argarently cccurs via tu¥c s=uccessicnal ;atﬁyays ¢t the
Horth Fork floodplain. In the first, aad mcst ¢omEcn, SEfuce

invades the uaderstories cof cottonscod stands and gradually

attains dowminance, giving rise tc the spruce-cottcowced type. In



FAGE 9¢

the second comparatively rare case, ycung sSpruce stands arise in
the absence of cottonweod and =sascceed thrcugh a young sStruce
forest stage. Thess stands, tave a structurally unifora
appearance, W#ith relatively even-aged trees apprcximately 60
years old and dense cverstory closure. Cne such stand aprarently
arose froa the complete and selective hazrvest af young
cottonwoods by beaver which agrarently <favcred the early
establishment of spruce.

Bigmass of shrubs in the youny spruce feorest type averaged
262 kgsha and with the gravel sash, vas lowest c¢f all the
floodplain cecmnunities. The dipinished shrub layer resulted froz
the nearly «coaplete clicsure ¢f the overstcry canmopy, lcw light
peﬁetration and the resultant eliaipaticn <f dogwoecd.  White
alder dominated the giddlestcry in light gaps where caccpies vwere
interupted alonrg river channels. Lcw  shrubs, cgparticularly
snowberry and ros=, azte prcgorticnately acte abumdant aad.
dominated understories of these dense yo&ng gEpruce stands.

The transitional spruce-cottcnwcod stands are structurally
more diverse than yocung spruce. Sshrukt bicaass was variatle, tut
averaged 473 kgsha. Bed-osier decgsccd and white alder dcaipatad
the understories.

sature spruce  forests cof  the flocdplair  LEcttcalands
represent the climax <c¢coditicrn cn the develcrping river terracss
{Allen 1980). The stands are uneven aged, with the cldest spruce
occassicnally upwards of 200 years cld. %ith such age andé t:ae
snsuing decadence of large trees, frequent tlcudcwns crsate a

patchy azosaic of small fcrest clearings and dense corifsercus
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cover. Biomass of shruts and regenmerating srruce fcrm a denss
understory cover in the c¢pen patches. Shreb ricmass averaged
12271 kgrsha in six o1d growth spruoce stapnds, thus exceecing the
bicmass of all seral stages ci forest develocpaent excegt the
shrub wash. Understcries of spruce stands are dcazinated Ly the
tall shrubs with  upwards of 670 kgsha. As 1in the seral
cosmunities, understories are frizarily a dense layer of
red~osier dogwood. Many lecalized areas cof bigh npoisture sugport
a continucous covar cf alderleaf buackxthcra, andéd ©bearkberry.
Saplings wers almost exclusively white alder, thcugh Hocky
Mountain maple cccurred sgparingly.

Sarub biomass 7as also measured 1in fcur selectively cutover
spruca stands, for comparison to the o¢lid grewth. In gack stand,
the majezrity of spruce was harvested leaving scatteraed
cottonwocds, the younger spruce and patches c¢f aspen. Lates of
‘cuts were unkncwn. The reao?al ¢f the spruce cverstery greatly
increases light enerqy available tc¢ the pre-existing shrut layer.
Bicmass of shrubs averaged 1484 kgsha, reflecting a slight
increase in understaory bicmass £cllowing c¢verstcry remcval.
Species conmpositions resained larcely unchanged swith red-csier
dogvwood, snowberry and alderleaf bsckthora dominating.

The greatest brecwse biomass cf all wegetaticn types ccocurred
in hydric sbrub communities. Shrut bicmass here averaced 5213
Xg/haa. Ondecrstery biczass was dcainated by tall shrubs and
deciduous saplings #hich often attaiged suych depsity as tc shade
out low growing shrukbs. Tall shrukbks are dosipated Ly willows

which centribute a. ainisua cf 2482 Xxg/ha. dlderleaf buckthern,
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and white alider are locally abundart.,

Bicmass was also saspled =sraringly in £ive upland fcrest
types for comparisca tc¢ £flicodplain types. The twe stands placed
in a lcdgerocle cover typre were gearly deveid cf shrub rticaass.
with bioma=ss averaging 24 kgsha. The shrub ticmass in the cne
lodgepcle savaanah stand which was saapled was 730 Xxgysha, but
this was overvhelmaingly dominated by low shruts, which sculd ke
largely unavailable to ungulates as winter brcowse. Bicsass of
;hrubs was found to be 237 kgsha and 426 kKgsha in twe Couclas-fir
stands, but these estisates did nct include snoswkerry, which was
not peasured at the onset of the study. Sncwberry is aburdant in
Douglas~£fir stands and would have Lolstered estimates <¢f total
shrub bicmass sSubstantially. JNevertheless, tall sbrubs, which
vere c¢f prisary ispcrtance tc¢ wintering cervids were less
abundant in Douglas~fir stands thap in m0ost spruce bettcalands.
Douglas-fir types differed compositionally <£frca spruce staands,
with serviceberry ceontribtuting 54.5% and 896.1% tc the hicsass of
tall shrubs in the ts¥0 stands.

Shrub biomass was also widely different in the twc sanples
placed in upland spruce stands. In stand Nc. 1374, with denser
understory, serviceberry ccntributed 307 Xgrsha and dominsted the

forest understcry.

6.2 SNOW SUBYEY FINLIXGS

Snow decth and hardpess have lcng teen reccgnized as cpe cf
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the dominant envizcnazental characteristics influsacing ¢
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diater range use. A kncwlsdge of the temrcral and s

1

dynamics of spow derpcsiticn =2ad selt along the North Focrx was
therefore an important part of cur study c¢f the districsticn of
white-tailed deer, Bocky Mountain slk, and mcose.

Snow depth, the resultant product of snowfall, snos censity
and melt, may be expected to vary with elevaticn, aspect, slcrte,

_—

canopy, latitude and seascnality. This =study was lizite

£

primarily to level flcodrlain and texTacss ¢f the HNoroth Ferix;
conseguently the full range of elevaticns, aspects and sligpes
were- not sampled. Hoswever, spow depths were Tecordsdé c¢a  a
latitudipal gradient f£rca Big Creek ¢n the south, tc the Canada
boundacry in the noLtha. This latitudiznai gradient cf
approximately 50 aerial ks also corresponds tc apn altitudianal
cline from 1030 = inp the scuth te akcut 1220 3 is the ncrth. The
results ¢f indegeandent SOC¥ SULVEYS duriag the pericd £ sncw
deposition (25-3C January) and a period cf asaximum snow depths
{i5-20 February) depicted similar trends in spocw depth as shown
in Fig. 6.2.1. Degths increased curvilinearly with drcreased
iatitude, and were pearly twice as great on the ncrth edge cf the
study area. A third snow survey duriong the lats winter pericd of
spow melt, indicated snow was less rpersistant ip the south wshers
a greater likelibhocd «¢£f rain caused properticoally greater zelt
than occurrsed in the ancrthern secicIs.

Local patterns <¢f sncow depth wers goveraed larcsly by
charactsristics of forest c¢verstceries. Copifszcus cveIstcries

genevally zediate sSpow depth Ly intercepting spcwfall. Heosever
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forests are also structural tarcriers te 9ind asd inceairg sclar
radiation which act to reduce sncw deptas. Thus the relaticushiz
¢f snow depth to the c¢verstcery amgsaic is intricate, with
deposition, drifting and zelt of snow all iafluenced by fcrast
cverstory and in ccastant state cf fluz.

The relationshipr cf sncw decth tc copifercus cover in the
North Fork forests is shovn in Fige Ba.d.2. Surveys during two
midvuintex periods (1 February - 6 Fekruary and 25 February - 1
March) indicated that sncw depths were greatest in sparse fcrest
stands (20-30% clcsufe}, and less in treéless stands swhere
greater winds presuseably drifted_sagcws on the edges c¢f =zcre
sheltered sites.  With increased forest ccver; spov  depths were
greatly reduced and nearly -agsert vunder largest full-crcwned
treas. In the 1late winter, #arch 25 thrcugh Harch 3C, when
melting was predcominpant, snov pack rezained lcnger 1m tke shade
of forest capopy and receded mcre capidly in ¢pen habitats shers

incoming radiaticn was uncibstructed.
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f.3 RESULIS CF TIHE CEEYID STU0LlZ
8.3.71 Distribution of Wintering Cexvids

Throughout the winter and sgring £field seascns inp 1982,
locaticns of all cbserved white-tailed deex, pule deer, Hccky
Mountain elk and =acosse were plotted, thus gproviding a troad
overview of prisary wintering areas in the basin (Fig. €.3ui).
In the winter, white~tailed deer %ere cbserved gprimarily tc the
south of Quartz Creek. IShite-tailed dzer were alsc chzerved near
Bowman and Kintia Creeks which <ccorrssponded largely to desr
cbserved near south <facing slcpes c¢f these drainages., Eacept in
local pockets, pottcmlapds ncrth of Quartz Creek vere alaest
deveid of deer, despite the ccntinued presence of appacently
similar habitats.

Elx were distributed ncre evegly cover a wide xanée f the
watershed ({Table 6.3.1). Althcugh theére was great cverlap iam deer
and elk range Detwveen Legging and Quartz (resks, cobservaticn of
elk vere less freguent in the grisary deer range. Singer {1979)
noted that white—~tailed deer, elk and zocse were segrecgated
spatially c©n the North Fork winter range, with elk, deer and
mocse ragrely sighted in the saze stand within 1 %Xz of eact citherl.
The data intimated, that beycnd +the spatial segregation zediated
by individual habitat preferences c¢f species, direct Lebavicral
interference between species cculd alsc restrict distzibuticns cof

unguylates ip the North Fori.
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Fig. 8.2.1 Locations of cervids chservad in zhe Norsh Fork of the
Flathead Vallev, berwean 15 January - 13 April 1982,



An abrupt transiticm, <c¢r ftrcadly sp=aking, an ecgtone
between a deer winter yard and an elkx yard was cbserved cutside
the park in the Hosze Ranch EBcttczs arsa. Toe arsa frem Ceal
Creex to Quartz (reek was depsely pcpulated by white-tailed deer,
whereas areas to the necrth near Hay and Soran Cree€Xs were prisary
elX centers, It regmalins uynclear, whether the aksence of deer in
the northern area vas related tc a3 thresheld in socw depths, ox
whether competitive interference has resulted ip a demarcatign af
elk and deer wipntering arcas.

Distribution of mccse aprarently was imfluenced by lccation
¢f hydric shrub and willcy ceompupities. MNcose were chserved cver
the entire study are€a, but were <c¢hkserved rarely in the primary
deer area.

Mulie deer were lccally abundant near Pclebridge, shers a
herd of 40 individuals was cbserved frequently. Mule deer were
also cbserved cn the higé scuth~facing sicpes g¢f the Huckleksrry
Aountain bura, and very rarely on flcodplain ccazunities tcrth of
Pclebridge. Because tracks of gzule dJdesr and white-tailed dser
were indistinguishatle, the [resence c¢f aule deer in the
Polebridge area confcunded cur studies kased ¢n  track ccunts in
this area. However, nule deer were sffectively atsent frcg the
primary deer area, wbhich  enabled uncbstructed analyses of
dhite~-tailed deer behaviger ip that azea.

Relative densities ¢f cervids vwere estizated in each secter
from LIrack counts {(Table 6.3.1). Fcr all sgecies anod seciors,

densitiss were greatser in the flocdplain zone than the uvplands.

®

Batios of deer tc =21k tc zocse aele apprezizately 33:70:21 ia ths
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south sectcr, but decreased tc approzimately 1:21:13 in the
Northern SECtOl. %cose vere npnearly eight tises as abupdant in
the northern sector than in the scuth, whereas deer were nearly
80 +times as abundant iz the southern sectoz. Eik werse nmoze
evenly distributed ir all study sectcrs.

With receding sncslines and energent new growth ir early
spring, white—tailed deer dispersed froer grimary winterirg areas
and populated grasslands and deciducus Ekrushfields in )all
seguents of the valley { Fig. 6.3.2) . Deer apd e€lk or pule deer
fregquentiy were observed withip view of each cther o¢n cutcver
lands and pastures near Hcme Rapoch Ecttoms, Bocse Creex and in
natural @meadows from Canmas Creek wcrth tc Feclebridge. ¥oose

remained distributed throughcut bcttcmlands dinp the spring, but

cbservations sere adaittedly sparse.



TABLE 6.3.1 Indicas of
abundance {(tracks/=)

three study sectors.

white~tailsd deer,
in flcodplain and ugland 2cres cf
Indices are zeaps frcm each vegetaticn

TAGZ 1G8

21k arpd moose

type per zone, weighted by land area cof sach vegetation tyge.
PHYSIOGHAPRIC SQUIH ESECIUCEH
ZONE CEZER - EIK HCCSE
FLOGDPLAIN 4,97 T 11 .27
GELANL 3.63 0.92 U.CB
TOTAL 3. 4C 0.586 ¢. 10
®ICDLE SECICH
CEER ELX ¥CUSE
TLCODBLAIN 1. 18 1.31 0. &0
UeLAND 1. 12 0.3¢ .20
TOTAL 1.13 2.94 Je24
NORTH SECTCS “
CEZH ELK BCOSE
FLOODPLAIN £.130 Z416C C.74
JPLANC C.C3 1.18 La57
TCTAL g.0s5 1.3C Ge77

e s D e A M o g i i AV 1A

7 Mule deer and

white-tailed deer tracis are not distipquisized.
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In ali three study secters, w8 fcund that each cervid
speclies occupled vegetation types disprecperticmately tc  thelir
availability {p< Cal%y. Degr in the scuthern sSectcr sere
strikingly selective c¢f spruce Lottcamland vegetatian and the
upland Douglas fir tyre (Fig. 8.3.3). Cpen veyetation types,
such as the deciducus stands, shrtul stands aod . zeadows were ussd
in low proporticns, and <cutcver stands were strongly avcided.
Because snovw depths were greatly reduced in the rpreferzed fcrest

<
types, it appeared sncw deprts wss the yprimary determirant of
habitat cccupancy by deer.

Deear Qsa of vegetaticn types was ¢t analyzed d1im  the
northern two sethré, because wbite-tailed deer wers rare and
tracks weres coopfused with those <¢f 9pule | deer. Ecwever,
cbservations indicated that deer 1in the ncrthern sectors were
strongly dependent on Dcuglas fir stands cn scuth facing sicres
and rarely <found on densely tizbersed spruce bchttomiands. The
nigh association c¢f deer tc scuth aspects and the widespread
absence of deer froz the flocdplain wceuld indicate, that
prevailing sncw decths were lessz negotiable to deer in  the

northern Sectorse.



oy

ot

oy

as

L1

(L3 3

ac

iy

(133

o

et

114

(113

L114

e

oy

(N6l

e an :22v

eay
moow
(11
#3119 t-m
SHETEYIIHEN
L I O N EREL J4AL HOIY13DIA
1 1 . * i 1 1 orevey LR B 1il ¥2 N QO M ?
TyMHYave i LR R T S ! P wotior ' cagom _, Wi
Wy GHOHNS0N 0010601 $Y19000 , duvim ¢ moderw | agaom s oo pootnoa |
s e D L E g 3 ROl t l....!..f-.L:Hu i s e g T
\ m ' | [ t i i
' 1 [ t ] ] ] t 1
1 1 1 ¥ * 3 ] ' '
. H ' § t F ¥ ] 1 P
1 t i t 1 ] t i ] i
' ' 1 1 i 1 i ' 1 1
I £ [ 1 L] 1 1 1 i v
I ] £ H £ ¥ § ] ] ]
1 1 3 3 3 ' ! 1 1 f
i i t ] 13 ] 1 i E b
¥ 1 t 1 i 1 ] 1 L] 1
. 1 1 '
y OIS HINOS ! ! ! : P : ! “
- S5 S—— - —d I A N — ,"‘43 - “‘ :“ - t
. !
! : : i ! 1 i i t
t ' ! i ! ! ] H
' ' ' d ! ! ' ' ] .—
; - 4 A ' 1. ' —— - :
n . K ' 1 :«n ! R
I ¢ 3 1
i ' ] l
3 1
. ) , i ; 1 ' % '
3 + | ' ¢ ' L] ]
+ ] § ] i H ] ¥ ¥ ]
i ' ' ' ” " M “
[ '
‘ . : u 1 t } :
'
i . ¢ ' , t ! ¥ ”
. , ' , ' ; ! ! ! !
t HOEDAS Chw “ . " ' , \ ' '
1 ¥
s S S SRR S SN ISR N - ”
1 f ' t t t 1 1 \
' + v ! f ! 1 ! ]
| ) 1 ' t ! $ [
- "y e ' S | S, " e +-
=l ¥ CP “ L Ty &
1 ' 1 | '
[ 1 ] 1 !
¥ 1 . i H 1 ' !
' ¢ ' ' : '
i ] v t 1
1 1 + 1 ] f “
\ 1 H i ' !
' i ] ] 1] “ “
‘ “ “ i " | _
1 | t
y BOLDIS HIBOM “ “ “ '
! ' o 1 1 t E

1942 ] 20WPFIU0D g6 BYHY I asurpioaw Aergqey yuenp ppnilyg
FATOUAp () pur no11on|as IRIFYRY Juedyyiud)s BA70UIP 4
Up pajengeas jou aann 1ang

TEA0IDDS a0 pue ayppyw
TEI0J08E ApRIsS a0 ur frggl 1oaupa g
Tanop papiei-aiiya Aqg UOTIRZTILAN Yi1in sad4y wopieaoadea jo Arrryqe

LEHTTEY
L Ligy ]

Il

Pt e e e e v - = an -

LIEE 2101
HEY M

fanoow pue o
10 wosyeeduos y

L 1)

ar

or

ac

av

-2

ot

L1

Leld

alia]

ne

™

a%

-0

-
g

Qo 2L

L7y g



EAGE 113

Rocky Mountain elk Wwere ctserved im nearly all netitats,
reflecting more general cfatterns ci hatitat selection, esgpecially
in the middle sector, wheére survey ccverage was Bost extensive.
As with deer, elk selsectively occupied spruce bettomlands ([Fig
6.3.3). ZBarly seral coxsunities <¢f the river flocdrlain were
used less but in propcrtion te availability. <Cutcver Icrests
were significantly avoided, thcugh they were used nore by the elk
than deer.

Upland £forasts wers used in proportior tc availakility.
Lodgepole savannans were undersaspled in this study, but liwmited
data indicated that orpen lodgepcle types were rpreferred Ly elik.
Elkx were observed often to dig foraging craters at the Lasses cof
large lodgepcles and feed on the cured winter ftunchgrasses. Ia
both the upland lcdgepfcle types and the Igdgercle savanrah, slk
fed heavily oa Bblack lichens which draced the lcdgepcle lizts.

Moose selectively «c¢ccupied hydric shrub vegetaticn in esach
of the study sectcors {Fig £.3.3)a. Spruce Lottcmlands wers
generally used greater thap availalility and alsc were lapcrtant
vinter habitats with «over 2C pexcent cf the total cbservaticops.
These findirngs, supported by espirical observaticmns, irdicated
that ecotones Dpetween bydric =shrubk and spruce-tcttcsmlarés were
the single npost ispecrtant habitat cczplex £or accses. Hydric
shrub cosmmunities which were post heavily used Lty 3ccse, ware
those with a gosaic of intrusicas cr habitat iszlands of spruce.
Conversely, the greatest usage <¢f spruce tyrpes Ly mocse was in
croximity to the hydric shrub type. 2ccse agpareztly were iinked

to hydric shrub communities fcr fzeding, btut used nearkby sSpruce
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stands exrensively f¢r beddizg.

Other open habitats, such as ceottonwecod and cutcver stands
wers used more freguently <ty wcosgs thao ty eik apnd deer, but
usually 1in proporticons less thar c¢r egual tc availakility.
Nevertheless, cutover lands is the scuth sectcr were avcided by
noose. Lodgepcle stands were used bty =mocse im prcperticns, at
least equaling availability. Mcese fed primarily cn ycung sSpruce
or sub-alpine fir which regeperated 1z the understcries cf clder

lodgepcle stands.
6.3.3 Micro-Habitat Selection

Seasonal differences in habitat selecticn bty white~tailed
deer, elXx and moose were evaluated using correlation &nalyses
{Pigs. 6H.3.4., 6.3.5, and 6.3.6). Arundance of deer in the scuth
sector during the deer snow pericd c¢f Jamuary and Fetruary, was
significantly related tc size cf trees and ccoifer rasal arca.
Though not significant statistically, deer avgided deepr snocw
AL24S. #ith decreased snow depgths in ¥arch, desr were less
selective c¢f cconifer forests, and ccncurrently were significantly
c¢orrelated with browse Licmass., Ip the sazme =seascn and sectcr,
atundance of elk was nct strongly tied to any of the hakitat
features, With onset of sSpring, €ik becane less selsctive cf
forest cover, yet did nct shift tc areas cf high browse ficzass
as did deer. Rather, =1k shifted acre tc cren meadcw types where

dried grasses were scught upder the reduced s=ncv¥packa.
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In contrast, elk in the middle and nporthern sSsctors, shers
sncws vwere progressively deerern, assuzed habitat selection
patterns much like those of white-tails tc the scuth. Abundancs
0f elk tracks was sigopificaptly relatsd tc ccenifer cecvsr, tasal
ar=ea, and size ¢f trees, et was negatively influenced Iy sncw
depth. In the middie apd ncrther:s sectcrs, elk were restricted
largely to mature conifer stands until sncw depths diminished in
Ap:il. Though the April saspie was spall in the 2iddle sector,
alk responded to low sncs depths by seeking cpen, grassy tatitats
where new emergent growth was =scught.

In each of the winter pericds and study sectors, atundance
of  'mocse tracks #as largely indepeondent c¢f the forest stand
characteristics. The absence of ccrrelaticns betweer szocse
abupdance and conifer characteristics wight be expected tecause
moose use such disparate vegetatior types as the hydric shkrut and
spruce-bottomlands. HMccese hoewever, weére strocngly associated uitﬁ
browse biomass and were less affected by sncw derths c¢f those
open habkitats than were elk. ®%ith cnset o¢of scring, =zoose
continued to depend opn availability of Drcwse bicmzss tut

generally were less associated with tree ccvsr.

6.3.4 Browse Utilizatica

4 sumnary of the utilizatica ¢f the 2ajcr browse species 1s
given in Teble 6.3.Z. The null hypcthesis tested for each sgeciss
was that utilization differed sigmnificantly {f < ©€.C5) Eetween
vegetation types. The Xrfuskall-%allis test apd Wilcczcr signed

rank test was used for sultipie cczpariscons. We wWers uratcie tg
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dezonstrate different FErossing pressure cop willcws in  the wash
shrub, hydric shrud or <cottonwcod cczpupities. Otilizaticn of
¥illows averaged 24 9percsnt overall (S.:. 14 percesnt}. Eecause
williow habitats vere 3acrCe upnifcrm structurally thaco c¢ther
vegetation types, by virtue of the cpen cancpy, ig expected there
would be no selective browsing cressure by uyngulates gp willows
in the three types.

Utilization of dcguced &iffe:edisignificaﬁtly betvwesgn five
flcodplain vegetation types. Pairvise «ccmpariscaons dirgicated.
ytilization in most Ccover types was ccmparable, Dbut consusption
cf dogwood was significantly greater in the spruce~ccttcpsccd and
mature spruce types than ia ccttconwecd stands. Greater trowsing
pressure in spruce vegetaticn reflects the strcpng affinities c¢f
deer and elk for sheltered, <¢coniferous ©taltitats and che
corresponding shallcw snows. TLese treands 1eiterate vertal
descriptions in early tregports that prousing pressure was g¢reatest

in sheltered sites op the valley flccdéplain.
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TABLE 6.3.2 Suammary of ungulate utilizaticn of willcw, red-
csier dogwocd and serviceberry in 11 vegetaticn

types in the Borth Fork of the Flathead Valley.

— ——— — - ———_——

VEGETATICH FCHR2® CLASS CTILIZATICE
TYPE N X SE X SE ZELIAN
WILLCW
Wash shrub 16 3.01 0.48 Ca26 Ga8 .24
Hydric shruk 7 2.43 C.F7 .27 €.11 C.23
Cottonwood 6 2.068 C.GS .19 0.13 Ca 24
Cecttonvwood, spruce H 2. 55 0.z21 C.21
Spruce cutover 1 2.£8 .23 Q.23
Lodgepole cutover 1 §.50 €.CC C.CO
DCGHOCT
Wash shrub 5 3.86 (.51 C.46 Ca12 Cal8
Cottonwgod g 2.84 1.24 e384 Q.19 .34
Ccttonwecod, sprucs 7 3.40 1.22 G.54 C.17 C.c2
Spruce, cottcnveod 3 §4.62 Q.72 .66 .19 .73
Sprucs 15 4.01 1.39 C.59 C.3¢C C.u8
Aspen 2 3.35 1.6z 1.73 1.3¢C 173
Spruce cutcver 3 .4 1.1 .31 C.2¢C .31
Urland sprucs 4 3,91 1.2¢ §.39 0.1¢C .38
becuglas-fir 2 4,50 C.9¢ .23 Ca13 C.53

¥estern larch 1 3.25 C.51 att
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TEGEZTATINN FCE® CLass TTILIZATION
TYPE 4 i SE X SE 1TDIAN
SERVICEEEERY
Ccticnweod, spruce z 3.76 C.ES 0.34 0,13 2. 34
Spruce, cettonwood 2 3.81 ¢6.08 3.50 Q.04 3.50
*Spruce 3 2.34 3.40 1.01 0.566 1. 27
Aspen 2 3.30 0,28 0.25 C.02 0.25
Spruce cutover 1 2.53 J.13 0.13
Jpland spruce Z 3.32 1,738 0u.32 0.G2 0,22
*Ladgepcle 5 2.18 G.75 J.20 0.20 3.174
*Lodgepole savahna 3 .41 C.8¢0 .73 0.28 T.e9
=L cdgepole cutover 5 2.71 0.8¢ 2.05 §.04 D.086
*Douglas fir 4 | 4.31 1.59 2.%2 0.25 .61

Utilizatiocn of dogwcod vwas not ccazpared statistically in the
remainiog five vegetaticn tyres tecause sasples were limited. It
appeared however, that utilization ia upland fcorest types was
comparable to that c¢n flcodplain torests. Twc asgen stands wers
measured with widely ccotrasting degwocd wutilizatiom. In  cne
stand, a wat seep bordering lone Pipe Erairie, use of doguced was
well above 100%, vwith the stems c¢f several years growth gnawed
back. Cur general colservaticps indicated glx used the area
satensively 1ip late winter, befcre tlke =3€ergence cf onpes

herbacecous growth. ©Use ¢©f dcoguwocd in thiee cutcver spruce stands
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wag well below that in the =mature fcrest stands and mcre clesely
resenbled levels of use iz the cger cottcnwocd habitats.

Use 0of saerviceberry brcowse differed sigpificantly Letween
five forsst types. Ercw¥sing pressure in the lcdgepcle savapnas,
spruce [otteoms and Deouglas fir types were ccmparakle, Fbut
serviceberry was used significantly less in lcdgepoie and cutcver
lodgepole stands. Furthermore, browsing cof servicsberry in the
cutover lodgepcle stand=s wag iess than in the wuncut lcdgercle.
The extreme low use in cutcver lodgepole stands reflected Lotk
the low stature and viger of serviceberry in the cut stands and
deeper wiater snows which weuld cgver much available Eccwse and
hamper deer apd elk mcvesent. Cur general ckservaticns icodicated
deer and elX use of cutover lcdgercle stands peaked ir sgriag
after cervids had switched tc a predcminately herbacecus ciet.

Sanpiing of serviceberry utilizaticn ip cther forest types
was very limited. However, trends in serviceberry use seened to
support those which were previously discussed fer red-csier
dogwood. Brcwsing levels inp the <c¢cnifer types were sizilar to
these measured in Douglas f£ir, larch and spruce pettogs. Use of
serviceberry in cottcnsocd and cutcver sSpruce stands appeared to
ta less, further reflecting the wigter hakitat prefererces of
deer and 1k for sheltered conifer tycesa

92 alsc loocked at the dJdifferemce in browsing datersity cn
willcew and dogwood in each 9f the three study =sectcrs, (Table
9.3.3}. The hypcothesis tested was that there were nc sigpificant

differencaes in willow and dogwecod use Leweteen the thiee sectcrs.

Hh

¥e were unable to dexcostratse unegual use cf. willcws. Dogwcod
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utiiizaticn was cczrpared cnly in  spruce stands tc  asinizize the
Effects of differing sazple sizes and browsing lsvels retuegen
hahitats. Dogv¥ocd use varied sigpificantly tetween sectcrs, with
the sScuth Sector sustaining the grzatest uUss. There uas,
however, no difference ip trowsing levels c¢f dogwocd Lbetween
middle apd onorth, or soyth apnd pnerth sSecicrs. Coefficients of
variaticn in dogwood use were (.21, 0C.82, apd 0.82 inp the scuth,
ziddle and north sectors respectively, indicating Irowsing
fressure was post unifcrm in  the south sectcr. This south
sector, with the greatest and acst wunifora brcwsipg pressure

corresconds to the prisary deer winteripg area im the North Fork.
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TABLE 6.3.3 Sumpary of ungulate autilizaticn of willcy ané
ced«ogsier dcecgsccd in scuth, middle and north

study sectors in the dcrth Fork Flathead vallsy.

. i ————— o — . " -

FCRN CLASS UTILIZATICE

sEcreR 5 3 SE X SE ¥ECIAN
Ailioc¥

South 8 .29 0.11 c.z8

Middle 13 0.20 C.17 C.23

NoTth 11 0.24 €.13 C.z2
Logwopd

Scuth 7 0.73 €.15 ¢.75

viddle 1¢ 0.53 G.22 C. 46

North 7 0.60 C.37 .54

e i

e

1. Cogparison of dogwcod useage limited tc spruce and sgruce

cottenwood vegetaticn types.

Z__Ccmrariscns_of _doguwecd usage limited to__spruce_and _spruce-

-

cottconwoed vegetation tyrés.

The lack of historical data sakes it difficult to dras any
but the most general ccaoclusions 1fegarding range trend. Eouwever

gsctibed browsing asg very light nerth  cf

fol

early investigators

study, utilizatico «c¢f deogwcecd was

oy

Peglebridgae. In the grssen

¢



TABLE 6.3.3

EAGE

Sunzacy of ungulate utilizaticn of willcy and
ra2d-osier dcgwocd in =cuth, middle and north

stuady sectors in the Ycrth Fork Flathead Yalley.

. e snten —

FORM CLA3S UTILIZATION
SECTOR N {3k 1+5E MEDIA
Hillox
South 8 2.85%0.73 0.2%20. 11 0.28
Middle . 13 2.3120.88 0.20+0.17 0.23
North 11 2.7721.29 0.25=0.13 C.22
Dggwged
szﬁh 7 4.86+0.71 0.73+0.18 0.75
Middle 10 4.0421.04 0.53:0.22 0. 46
North 7 3.89=1.466 0.60= 0. 37 Y.54

—- - — —

1. Compariscn of dogwocod useage limzited tc spruce and Spruce

cottcnv¥ood vegetaticon tYfEcSa

The lack of

but the most general ccacluslons Isgarding range treand. Houe

garly investigataors described Lbrossiog as very light acoth

Boiepridge.

In the present study, uwtilizaticn cf dogsccd

histcrical data sakes it darfficult <to draw aay

Vel

~
folsi

e

A& 3
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mcdecate in the mid-secteor, averaging £3%, Gtut ranged as 4igh as
96% on scme sites. Cn the Fasis ¢f cur zeasurezents and sarlier
evaluaticns, it appears that the 3iddle sector sustained greater
browsing today than in previcus decades. %€ sreculate that this
difference refliscts the influx and estatlisbaent ¢ elk
porulations in these middle anmd northern sectors.

Less 1s Xnown cn the magnitucs of browsing pressureé in the
scuth sector. Aitom {1S$37) and -cthe:s described the a2a3in deer
yards as heavily overbrcwsed in the 1930%%s, asd trowsing pressure
remains high tecday. Howevexr, Judgiag frcsw the €Extregse
descriptions of highlined and bhedged browse in the <early
docusentaticas it would sees brcwsing pressure prokably is less
today. This conjecture is surpcrted bty populaticn estizates of
deer which indicates densities have decreased sukstantially since
the 1330°'s. Certain ecclogical thecries wculd credict that
pericds of such severe overtrcusing sould re fcollcwed Ly
evcluticn of a stakble vegetaticr -~ herbhivere equilikbriuz
{Caughley 19786). The eguilitriug sculd be manifested iritially
by a =reduction in fcrage bicrass and deer nusbers, as was
apparently seen in the 1930's, fcllcwed by a pecicd when punmbers
and productivity cf deer and browse rescurces would rezaim at
lower, but stable ngnumbers. It is possible that baselize data
contained in this repcrt could te used at a later date to tsst
hypotheses that £crage rescurces are indeed stagle im the

undisturked forest stands.
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6.4 RESULIS OF AVIAN STUDIES
Gub.1 Avian Ccmaumnity Structure

Be4.1.1 Bird Species Eichpess

Increased bird species richness was fcund to accczpany
increased ecolicgical age of the stand and the asscciatsed ipcreass
in complexity of the vegetatica (Fig. 6.4.7). The hertacecus
wash cogpunity exhibited a sigpificaptly lower bixd =species
richness than any of the cther ‘ccmnunities {F <.01). %¢ cther
compunities were sigpificaptly dJdifferent frcs eack aqther.
fola1.2 Bird Species Diversity

Bird species diversity was ncnlinearly ccorrelatad with bird
speciss richpess {1 = L,95E50%8y (Fig. f.8.2). s speciss
richness increased, additicnal srecies contributed less tc
diversity. Species diversity exhibited a tread similar zc
species richness, althcugh diversity leveled off ‘rtefcre the
climax stage (Fig. B.4.71) a= sculd te =sapscted given the
ponlinear relaticnship between bird species diversity snd cird
species richoess. Civersity sas significantly lcwer 3im the
herbaceous wash cosmunity thea in zny cf the other comaupities ([
<.01}. The remaining cozpunities c¢id not exhikbit any sigpificant

differences ip bird species diversity.
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9.4.1.3 Bird 3Species Fguitability

Bird species egquitabiliity was lower in the herbacecus wash
coamunity than in any cther ccomunity except the zature s=rruce |{r
<.05) {Fig. #H.4.1}. 3¥c meaningful trends were agpparent in the

other cogaunities.

B.4.1.4 Total Bird LCensity

Total bird density exhibitsd a scmewhat different t#end than
the other cocammunity attributes (Fic. 6.4%.1). The herbacecus wash
and shrult sash communities were beth significaotly lower in bird
density than the gther ccmmusnities (r <.02%). The thres fcrested
types, cottecnwoed, sprucesccitcnwccd and amature spruce wers
intermediate. The hydric shrut had the highest bird dersities;

ith as high as 45 birds per hectare.

B.8.1.5 Community Similarity

The fact that scme cf the flccdplaia cczrumities did act
Giffer in bird speciles richness, diversity, <r tctal birdé density
should not imply that these avair ccmzunities sere idestical.
There were sopetines ofvious differences ir tird =pecies
compositiocn {Table 6.4.1}. with the excepticn cf the disclimax
kydric¢ shrub community, the genetal +trend was fcr each <¢czzunity
in the flioocdplaln successional sers t¢ gost clesely resezble in
hird conmposition the ccrpunitices clesest tc it in ecological age
{Pig. B.4.3}. The herktacecus wash ccanunity w#as 3acst sigilar tg
the shrub wash compupity. The saruyl wash cogmunity was zmcst like

the pature cottopwood cosnmunity. The gawure cotronweoed cezpunity



(%]
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acst strongly resezbled the sprucsscotrcnwccd codominant and #as
also siazilar tg the shrub wash. The sgruce/ccitcnwcod shared
species of both the cottcenwocd and spruce cligax cozmupities and
the spruce clisax was zost sisilar te this ccemagupnity. Tke hjdric
shrud comnunity was acst  s=imilar to  the cther deciduous

coamunity, the mature cottcowccd.

che ¥idths

(28

B.4.T.8 W

Yineteen of the B3 bird =species found «cn ocur flcedplaia
study plots were restricted to cnly cne ccumsupity (Table €.U.1).
Fifteep species were restricted tc twec ccssupities. These 34
species are considered babitat specialists and bave naricyw piche
widths. The resaining 29 species were found in three or aore
consmunities and are Lhabitat generalist with brcad ogpiche widths.
Cnly one species, the pipe siskir was found in all the flc¢cdgpladn

communities, deacnstrating its wide foraging habits.
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6.4.2 Bird /Habitat Asscciaticn

Be.4.2.1 Richness

The number of bird species c¢bserved 1s at least partially
dependent ¢n the area censused, Sprecies~arsa curves £fcr tirds
are, however, nct available. Due tc the ncsaic patterm c¢f rlant
coamunities cn the £flcodplain, it was nct possible te estaklish
traansects all of equal length. Howeyer, trapsect lencth uas
coorly ceorrslated with bird sgecies richoess {r=.395) and éid nmct
rake % sigpnificant .cont:ihﬁticn when added tc the regressicon of
tird species <richness ¢n the habitat variaklses. This suyggests
that the transects w#er€ lcng eacugh tc adeguately accouant fcr aill
bird species, negatipg the need +t¢ ccupute relative bird species
richness values.

Bird species <richpess was most significantly correlated to
rtlant species richness (r=.681) (Fig. €.b4.4). Ng cther variakbles
entered the model at the .05 level of significance. “ilison
{1974) =suggested that the additicn ¢f species 1is a stepwise
function related tCc the [presencs of additicpal layers of
vegetation. dAlthough we «c¢ttained a significant «ccrrelaticn
tetween the number of bird species and the opunmker of Gplant
species, such a correlaticn zay sask the underlyinmg xrelaticnship.

gClies

i

The scatter pict ¢f bird species richness versus plant s
richness (Fig. fHa.%.4) demonstrated that the data £all <cut inte
two distinct groups, neither shexsing an appacent rcelaticashiz
between bird speciss richness and glant species richness. ZIhcse

stands with fewer than fcur piant stecles ccatainped a gzaxisum of
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Six bird speciss ( Average 5.8}. There was «c¢nly dse exception,
{transect 17, BSE=12), which is dicussed telow. shen the numpber
of plant.sPecias surrassed four the pusber of bird specizs tcck a
sudden leap to a ainimum cf eleven (x=16.34).

This sudden increase in the nusber of tird species at plant
species numbers greater than fcur appears toc te related tc the
develorment of a tree layer. when the density cf trees sas pear
zero, bird species richness reached a rpaxizum cf siz (Fig.
Bolal}a At tree densities even slightly greater than zerc, kird
species richness, with cpe excepticn (tramsect 132, tree density
= 343,75, BSR = 6) was 11 «c¢r greater. The cpe ancmalcuys study
plét {transect 132} «contaipned nmany trees neatr ocgr artitrary
definiticn cf a tree (d.b.h. > 5 c3). It is likely that this
definition of a tree is nct the same criteria used by birds and
that a aipiamum diameter breast helight greater than five
centimeters Rmay maore _accurately zatch those «criteria swsed by
birds, This interpretation <¢f the «relationship tetween bhircd
species richness and the presence cf a tree layer also explains
the excepted study plct {trapsect 11) in the stepwise
relaticnship of bird sgecies richness and plant scecies richness.
This +transect, although having fewer tasn four plant species
(Fig. 6.4.4) «ccntained a tree layer ({Fig. 6H.4.4) and 1t

ccnotained acre thap six bird sSpeci€s.
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6.4.2.2 3ird Species Liversity

Bird species diversity was ccorrelated with £oliage height
diversity {r=.614) (Fig.B.4a.4). Nc cother variables eaplaiped
additional variatign in bird species diversity at the .(3 level
of significance. Despite this sigpificant cocrrelaticn, little of
the total variation ip bird =srecies diversity was explained &y
foliage height diversity {(r =.3€8). Higher ccrrelaticps Ltestwesn
bitd species diversity and fcliage height diversity were repcrted
in other studies by Willson ({1974), Hecher (1963) EBalda (1575},
and MacArthur {1964), but these studies were conductsd in
predominantly bardwood fcrests. Because o¢f the physicgncaic
differences Dbetueen cecoifercus and hardweed forests this
relaticnshipr may not hold for the spruce fcorests cf tie North
Fork flocdplain.

There is some evidencs that ltird sgecies diversity
responded in a stepwise functicn te the vegetatics ghysiogreay in
a panner sipilar to bird species richness. Again the data fell
out into twe groups, neither showing a relaticoship betwesen bird
species diversity and foliage heigbt diversity (Fig. B.4.4) This
stepvise function alsc arpeared to ke related te the presence cf
a tree layer. With tree densities at or near zero, bird sgecies
diversity reached a magisuam of .59 {x=1.06) {Figure 4). With
tree densities even slightly greater than zerc, tird species
diversity, %ith «c¢ne excepticn (trapsect 132, B23SD=1.£62) was
greater than 2.11 {(x=2.46). The apcmalcus trapsect may again te

explained By cur arbitrary defipiticn Cf TI€€5S (Culehal?5C0.}.
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6.4.2.3 Total Bird Ceansity

We <found the 1lcg <¢f total bird density tc ke bhighly
correlated with gercent shruk cecver {r=.3687) ({Fig. €.4.5). Cther
variables sere alsc sigpificant at the .05 level in 3 stepvise
nultiple regression. These were; shrub stes density, plant
species diversity and stand length. However, Lbecause sc2€ wele
highly inter-correlated cr biclecgically difficult tc interprete,
we praferréd to use the siaple linear relaticnship Letuesn the

log of total bird density and percent shrut cover {(Fig. 6.4.5).
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TABLE b.8.1 Mean Nuzber of Birds ter Xz and Niche Widths

MICHE

SPECIES g4 D3 L3 S2 31 L2 $IDIE
Bapk swallow £. 15 C.3584
Osprey 2.25 C. 1254
Killdeer 5.55 2023 . C.2784
R. winged swallow 0.73 0.28 Ca3G2C
VesSper sparrow .28 d.4¢ C.3§ﬂ0
Spetted sandpiper 4.70 3.33 ¢.13 .33 £.3091
White~crowned sp., (.13 144€ 0.33 L 3007
Tree swallow «E0 0.15 Q.65 £.4375
Chipping srarrow (.20 0.48 G.50 Q.86 C.54 C.742¢6
Fine siskin .50 G.1¢ .23 C.868 1.9C Q.%2Q L.758¢E
Hairy woodpecker 0.18 C. 15 C.357%
Coamon flicker 0. 1% £.323 £.2932
#allard .25 0. 15 C.3575
Common nighthawk Ceb3 C.2¢ $.32 C.u4721
Ousky flycatcher 2.17¢& 3.33 1.48 CaldBil
Rufous humminghkird Gal158 C.33 C.55 .80 C.481%
Scnyg sparrcw 0.53 0. 18 ) 4,15 C.3157
Ccmmon yellowthrcat 0.25 C.ZE G20 11.88 G288
Eraown-headed c¢owbird 0.1C Cadd C.20 1.23 5.2933
Yellow warkble:r 0. 1% (.73 .68 £.2585

Redw=eyed virso 0.10 2.25  1.8C J.33 C.431
warbling virsc .26 .30 L83 (.1 8.48 5238



SPECIES 54 D1 K] 52 31 0z N @
Cark~eyed dunco 0.2¢C .60 2.18 1,15 0,80 C.6608
Hammpondls

flycatcher 1.58 3.83 B.30 4.5 £.635 C.7168
Swainson's thrush 0.2¢C 0.653 ¢£.78 3.60 3.33 C.8845
Yallow-rumred warbler 0,48 1.68 2.688 3.65 (.40 C.6361
American rchin 1.28 1-82  J.40  1.85 1.45 C.7605
Buffed grouse 0.1¢C C.2E (.25 C.75 Q.85 C.7E558
Ruby-crowned kinglet 0.20 0.80 2.z20 3.9% 3.08 L.5&5¢C
Bl. capped chickadee 0.146 C.38 (.40 C.5C 40.=0 (.7677
American redstart g.1¢ 4,15 1.653 (€.70 6.38 C;ECES
Crange-crowned wvarhler g.1¢C 0.7C C€.Z8 (C.ZC 1.05 £.0908
Ncrthern waterthrush 0.78 1.25 0.78 1.30 6.55 C.7220
MacGillivray!s warkler 0.53 .78 1.45 Z2.05 5.23 G.7192
Veery g.5C L.1488
Great-blue heron .33 C.1u485
least flycatcher 0.t8 {1486
¥estern tanager Ga20 3.30 {.32C89
Wilson's warklex C.240 S.30 5.95 (.2635
Fox sparrow 0.z8 5.48 C.2319
Cedar waxwing C.18 3.30 C.2C21
Willow flycatcher 0. 18 16.58 {.3583

G.15 C.189z2

Ne 3 —-toed socdpeckex



CAGE W90

SPECIES H4 i £3 52 51 né W
Stellerts iay .18 J.1892
Mountain chickadee 0. 13 3.1892
Varied thrush .18 £L.1¢ 0.3851
Comagn pavehn 0.1% 4{.1¢ f.3853
Pileated woodpeckex C.18 0.10 0.3887
Bed-brested nuthatch G.z28 G.30 $.3787
Golden~crowned xinglet 1. 10 4.(5 0.3437
Townsend’'s warbler 2.88 5.:2C Q.50 €.3818
Y-bellied sapsucker .18 ¢€.20 (C.5C C.2068
iinter wran ¢.30 0.1959
%h. winged crosskill .26 0.1953%
Aed cressbill G.85 0.1959
Clive-sided

flycatcher ) .20 £.1959
Solitary vireo . 0. 1C 0.185%8
Vaux's svift .10 0.19583
Dewny wocdpecker . ' 0. 90 0.1419
Ccmmen snips 3.83 C.1413
Lincclin?s sparrow 6.33 J.14179
garved owl . 33 C.1419

Callicpe humpminghbird .20 0.1419

e ———
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6.3 ERESULTS OF THE SIXULATICY ACDEL
5.5.1 Plant Succsssicn

4 diagram of the coazpartmental sisulaticn medel ceorstructsed for
this study along with the values cf the transfer coefficients is
shown in Fig. 6.5.1. The derived flcw rates are those which meet
a primary assuspticn cf the.acdel, that the prcportica
cf the seral and climax vegetaticn types on the flcodplain are stakle.
ﬁhfn the @odel is run with these parameters as a startiog peint, the
proporticns of land area in each vegetation type remain ccrnstant. Fig.
6.5.2 shows the cyclical pattern of develcpment of the respective
plant compaunities when the medel is run starting with all cf the
iaad arsa in the first stage, the herd wash. This wculd be the
case, for instance, focllowing a large flcoud shich would cause a
large proportion of the flcecdrlain te cevert tc a primazry
successional phase. Ncte in this figure that cace the staktle

proportion of each plant ccmmunity is achieved, the cycles cease.
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The validity of the derived flcw rates and thus of the underlyline
asgsunpticon was evaliuated Dy predicting the average tine a civen {
land unit existed in each stage ¢f ccamupity develcprzesnt as
shovn in Table 6.5.7. A ccamparison cf actual stand agses with
predicted ages, based cn the derived fiow rates, iagidcated close |

agreement cf the nodel to actual rates of succession.

6.5.2 Cervid Hatitat freferencs q

Beyond developing a better undsrstanding of fleccdpiain successional
processes, a primary purpose cf the model was tc examine the iailaence'
of different habitat alterations on the cervid populaticns.

These habitat alteraticns arise frca different timier harvest
strategies. We had coriginally irtended to include the influences P
of fire and recreational use apd development co the flccdplain

as additional inf;ueuces ¢n cervid habitat preference. Hosever,

we found iittle data tc indicate that fire played an impcrtant

role in habitat alteraticn an the flceodplain ({Besssell 1577},

and our oun cobservaticons substantiated this figding. 3hile
recreaticnal use of the floodplain has clearly Leen incieasing

in recent years, the negliiable pieportion ¢f land cccupied Ly such
uses (<.0Z percent) pakes it difficulr tc ingciporate it as a

factor in a gzodel cf this type. Hypctheticai populaticss c¢f

513 deer, 100 elk, and 5C azccse were allccated amgng vecetatica

types hased on track frequencies, acd hypothetical demsities for sach
type were then calculated using Xccwr land arsas of gactk (Zable

6e542)« The plant ccompynity acreages ars thcs< seasured cn the
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Cemer's Bidge quadrangle {See¢ Table 6.1.3). GHcwever, these floodplain
seral stages were present in similar properticons threougkcut the
drainage. After each iteraticn cf the simulatica, new pcrulaticeos

of ungulates were calculated based co new acreages of the vegetation
types and the hyrothetical densities in each. Iapacts c¢f forest
bharvest in the middle (Pclebridge} and northern (Irail Creek) study
sectors, were exanined separately using hyrcthetical dersities of =lk

in vegetation types btased cn peasures ¢f habhitat selecticn in thess

lccations {Tabls 6.5.3).
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Table 6.53.71 Estimated ages cf the flocdplain vegetation tyjges
predicted by the sisulaticn zodel, and the actual agses
derived from f£field measurepents ¢f tihe cldsst trees.

VEGETATICH SBCCESSICH AGE AGE SINCE FIELD HEASUBEMENTS
TIPE RATE ZTART CF

SULCISSICH ¥EZAN AGE &
herh wash . 04¢C 23 G-25 745 Z
shrub washa . 047 21 25-1435 18.0 z
cottanwood 0440 23 47=70 50.0 5
cot-sprucs - 043 23 Ti1-%4 80.0 3
spruce-cot . 308 110 85-19% 135.0 &
sprucsa 1§98=-up 185,90 1€

—_—— ——

Four harvesting pcliciles vere iaplenpented in the acdel. 7The
first assumed five rpercert ¢f the remaining spruce wculd be
barvested yearly. The second pclicy was to barvest five percent
af becth 2ature spruce and spruce cettenvecd stands yesrly. Tae
third and fouzrth policies wers tc harvest 25 and 5S¢ pFercent,
respectively, <f all =spruce ccttcopvcod and sature SpIUCE GVED &
40 year period, and then tc <cease harvesting ccapletsly. The
first and second policies would nct be pclitically feasitle underx
current @;anagement recause the gajority cf zature srruce is
grotected in Glacier d.¥f. Hcuever, the third ard fourth
scenarios, Wwhere fixed pzotciticos WEIE iogged, coudd
realistically sisulate stepped up barvesting cutside the park tc

salvage spruce timkter frcam prejected heetle xills.
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TABLE 6.3.2 Initial values cf state variakles used to cc3puts

cervid porulaticons iIcllowing logging.

Actual Hypcthetical
Laad Track Densities
Jegetation Ar eas Freguernciss gAnimals;ac:e)f
Type {Acres) DEEZESR ELZ XOCSE DEER ELE BC0SE
Herb wash 474 -008 L1883 000 .CG88 .Cut .09
Shrub wash 317 A -001 .C2¢8 .013 -0C2  .00% L0021
Cottenwood 259 -00C .07z .0s&8 600 LC28 L0132
Cott-3pruce 214 -016 031 .00¢ .037 JC14 -3G400
Spruce~-Cott 743 «~330 .Z25& -0C0 .zéz . L35 .00¢g
Sprucs 1434 .616 .288 «.3C2 <215 .020 .014Q5
Clearcut 171 .00%8 .Qusg . Q47 .Cz6 .G28 .0137
Second growth 80 L1700 .40 - 0G0 . 108 .20 .00090
Hydric shrub 663 .003 .C8z2 .569 .0025 .C12 . 0u3
Hypothetical Populaticn
af Cervids? 1.C 1al 1.0 513 100 54

. — - i o - — v

a/ Hypothetical deasities {animalssacre)={track frequezcy X
hypothetical pcpulaticn)/landé apsa {acres)
5/ Hypothetical pcpulaticon=hyrcthetical density {amimalssacre)

L land area {acres)
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Initial veslues cf state variakbtles used to credice
elk pcrulaticns fcllewing leggiag in ths

Pciehridge améd Trail {reek areca.

Hypothetical
Track Fregquency Lensity
{elk/ac)
Land Fole- Trail Egle~ Trail
Yegetaticn Type Area cridge Creek tridge Creek
(ac)
derbaceocus wash 474 -335 004 -007 . 001
Shruk wash 3 .830 -020 .0G09 . GG6
Cottenwocd 258 -C0ea -333 .002 «C13
Cott-sprucs <14 053 320 « 025 -509
Spruce-cott 743 .23% -258 »0332 . 034
Spruce 1434 ~JEE 549 - 025 - CG5
Cilearcut 171 L0114 .3186 . 0(38 -L09
Second grouwta at «GG1 001 -04Q1 L0017
Hydric shrub 600 . 2H3 -300 . 044 . 020

Total Elk Populaticn

160
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6.5.2 Besponses to Iizber Hacvests

The effects cf the fcur bharvest pclicies o©n vegetation
development are shown ip Fig. 6.5.3. Constant harvesting of
sature spruce as would te expectsd, caused - ap initial reductios
in spruce and an increase in the acreage cf clearcuts. This was
followed by increased second growth and srruce-cottcnwccd as the
clearcut stands  satured. _ uhen koth the Spruce and
spruce-cottonwood types Wwere harvested, ‘ clearcat acre€age
increased proportionally more, folilowed later by greater
increases in second grcwth fcorests. Mature sgruce ard Spruce
cottcnwood stands were both sigmificantly reduced. The policy of
clearcutting fixed progoertions of spruce tiater and then ceasing
harvest caussd sharp increases in clearcuts at year 4{ fcilcued
by a reduction in c¢learcuts apd a subseguent increase 1in seccnd
growth. The acreage <¢f spruce stands increased gradually after
the cassation of harvest.

The responses of the three cervid species to the same fo;est
harvest strategies are sbhcown in Figs. 6.35.4 and 6.5.3. The
constant yearly harvest of five crercent cf the spgruce aadysor
spruce and spruce- cottonwood stands caused a sharp decline in
the deer populaticn for the <figst SC years, after whic¢h the
population iacrteased gradually as the initial puise of clearcuts
passed to the seccnd growth stage (Fig 6.5.4). Elk pcpuiaticns
remained compacaztively constant cver the saze pericd, respcanding
favorably to the wearly abundance of clearcuts anpd declining

slightly as the ncp~precductive seccmd grcWth stands predczinated.
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Sinilarly, the moose pcpulaticn increased initially, but declined
steadily after tventy years, as clesarcuts zatured.

Populaticn levels of cervids are also =shcwn fzcm year 40 te
year 140 after the lggging gquctas were achieved under the latte:r
two harvest policies (fig 6.%5.5). Deer pogpulaticns at year 44
were much teduced from the eguilikzium conditicn, Bbat <lx and
moose populations wersa abgve the pre-lecgging levels. Leer
populaticns however, increased steadily in the ahbsence ¢f logging
and attained equilibrium densities S50 tc 80 years after lcgging
ceased. Elk and moose porulaticns declinsd afterx cessatibn ot
ilogging. Yader the 5 percent harvesting plan, elk nunksrs never
dipped below the eguilibriua ievel, but mcosSe responded
negatively to the prolonged pid-seral stage of fcrest
regeneration. ihen a 54 FELCEDt harvest stratzagy #as
implemented, elk apd oasocse beth decrzased as large arceas
simultaneously npatured to seccnd grewth. Elk increased SC years
after harvesting, but moose pcpulations remained lcw thrcughcout
the projected time icterval.

In the Trail Creek and Folebridge study sectecrs, babitat
selection by elk was icfluenced bty the deeper sncus shich
existed. Elk avoided clearcuts with prorporticnally greater use
in the mature spruce. Elk Gperulations shcwing these habitat

ffinities decliped in coaputer harvest simulaticns (Fig &.5.6} .
The graatest reduction in €lk numbers cceurred in the
aortherazcst ssacicr whers sngws were degrest anc bhatitat
prefarences of elk were zost preofcund.

The foregeiag discussicn c¢f the cezputer sizulaticas
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iliustrated the relative susceptibtilities cf white-tailed deer,
elk and amcose tec fozest harvest and the gradiernt of
susceptibility of elk in the nc¢rthern sectcrs. These findings
point out the value of the sisulaticns agrrecach iz fprcijecting
long-term impacts on ungunlates over entire rotatiocns in the
managempent of fcrests. However, the sisulaticns cf elx
population demonstrated that cutccmes depend heavily cn initial
vectors of habitat selectico. Besults sust bg interpretted with
the perspective that data duripg this study were ccllected during
a period of above normal spowfall, vwhereas winter distrikbuticn of
ungulates will vary markedly Letween years 1im respons¢ to the
severity of winters. 7The zode]l sas npct desigped to sisulate the
influence of forest harvesting cn habitat diversity c¢r the
relation of these changes tc cervid densities. In &ctuality,
however, decreased diversity o¢f habitats as a result of high
logging guotas could exaceralte the negative impacts cf £fcrest

harvesting on cervids.
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Fig. £.5.6 Projected response of elk populations following two logging
treatments in the Polebridge and Trail Craek study sectors.
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SUMMAEY & (CHCLUSICNS

The riparian 2zomes of the Ncrth Ferk and Mainstess of the
Flathead BRiver have proved to be fascipating places in which tc
work. The dynamic nature of the plant cosmunities, particularly
along the ¥orth Fork, tecase particularly evident when viewed in
the context of +*the simulaticon 20del of plast successicn. is
indicated at the cutset, a major cbiective cf this study was te
collect ©taseline data co¢n the 1escurces ¢f the ripariam zone.
Thié included data ccllecfed as part of this tudy as sell as a
synthesis of previous works. Special emphasis was giver t¢ thcse
species @most susceptilble tc hakitat changes 1in the ripacian
zone: cervid species for which the area serves as critical winter
range, and avian species which pest and forage there.

an understanding apd idenptification cf the wvaricus habitat
attributes of the seral plamt ccapunities was fundamental to all
studies. The gpreceding secticns have discussed the variocus
attributes of the differeat plant ccmaupnities on the flccdplaia.
ddditional data are ccntained ir the Agpendicses. The detailed
vegetation maps should provide & valuable baseline sith which tc
ccmpare future changes in land vse and cover. The fcllcwing twe
sections cverview what we have learced ca the cervids and avian

species.

7.7 CERVID SUMMARY
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Throughout 3uch of the rcrthern 3Hcckies, densities of
cervids appear t¢ be limited Ly the availability of winter range.
Pocpulaticns are often fgorced frca higher elevaticns by deer
winter snows and «ccngregate in ccmparatively small areas in
yalley bottoss and south~facing ¢r wind swept slcpes. The winter
distribution of cervids, may, however, differ appreciatbly Letween
years, depending on the severity cf the weather. Singer (1975}
found that in ®ild winters co¢n the North Fcrk, elk dere widely
dispersed over an extensive grassland and lodgepaole pime ccaplex,
but in severs Winters their —range was ccnstrainsed. With the
advent of spring, cervids dispersed in the face <c¢f ccaparative
:ésource ahundance.

A basic prenise of this study was that cervid pcgﬁlaticns
were limited largely by fozége availability and critical habitats
during severe winters. This study vas conducted during a winter
of above norzal snomfall. It was aimed at identifying these
critical winter habitats, describing possible 1lipgiting facters,
and predicting impacts of human develorment cn wintering cervids.
Clearly this interpretaticn will depend <cn understanding the
winter-habitat relaticns of cervids.

af the three Species wE studied, - distributicso of
white-tailed deer was the pcst limited. Peer were jsrimarily
found in the south study secter ard in local pcckets <¢m ¢r near
south facing =slopes cf the Ecwsan apd Kintla drainaces. Deex
rndoubtedly cccurred c¢n other scuth facing slopes as well. In
gid-winter, deer <occugpied mature conifergus fcrests, especially

spruce bottomlands and fouglas £ir tyres. Abundance hsre was
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significantly related tc stand tasal area, and the average size
of trees, and w¥was negatively asscciated with snew depths.
Abundance c¢f deer was independent ¢f the bticmass of decidugus
browse. Thaough such relaticushigs do not necessarily ccnfex
cause and effect, it agppeared that the structural eclements of
forested stands were mcre iapertant +to deer than availatility of
deciduous shrubs. This imgertance of «conifercus fcrest tyres tc
wvintering white-tailed deer has lcng been recogrpized (Cheatuz
1951, Severeghaus 1947). White-tailed deer in X¥crthern Idako have
been found tﬁ select dense stapds c¢f cedat ggd fir with an
average 88% overstcry (Cwens 19£1). Leer in the Swan Valley of
Mantana selected:coniferous riparian habitats for restiazg and
security, and févcred the neacby fccésted urlands for fcraging
{Hundinger 1981). Deer avcided matural asnd értiiicial fcrest
crenings in both areas.

The thermal cover provided Ly coniferous fcrests appears to
be a c¢rucial habitat ccppopent in nportbern envircnments, In
#inter, it is advantageous for deer tc ccnserve energy, aad
therefore it 1is adaptive fcr them tc seek environments where
gnerqgy loss through <ccpovection and radiation is wsinisized (Mcesn
1973} . Shallow sncws would alsgc tbte favcred under this strategy,
because energy exrernded ip secvement weuld te pinimized. The
formation of deer yards in ccnifercus forests with their zore
favorable thermal prcperties such as lower wind speeds, more
constant temperaturss, and shallcgwer SOCWsE, LIS 3 cocmpon

adaptaticn in northern esvircnzesnts {(Ozoga aad 3ysel 1¢7Z, Czega

1963) .
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In the North Fork, distrituticn of deer, appearsd to be
lipited by excessive snow depths. The primary wintering areas of
deer corresponded to the areas cf shallowest spcws. HWithin those
areas, c¢oniferous forests were scught, «shere dense crcsns of
matuyre spruce and Douglas fir intgrcepted and retained
appreciabie amcunts ¢f sncw. Track samples indicated that deer
frequently travelled fros cne tree well ¢t¢ the anext, while
badding at the base ¢f trees and feeding ¢n enmergent shruks. It
-thus appeared to us that the North Fork was parginal wirter range
for deer in pericds c¢f deer snow. The mature ccpifercus hakbitats
do, however, help mediate these harsh envircnmental ccpditions.
As vwas shown op the land-cover zaps, these bottemlands conly
comprise a ralatively small area of the Ncrth Fork. lHcwever,
since they are used sc intensively by deer, any alteraticas in
the habitat which may seeas sgall relative to thke entire
watershed, could affect a sigaificént propcrtion cf sistering
deer. Currently, lcgging and residential development are such
alternatives which pcse significant threats critical tc deer
wintering areas. Recent oguttreaks of +the =srruce kark beetle
endanger hundreds of acres of merchantable spruce tisker in the
deer range. Large tracts are in private cwnership and ultimately
have pctential fcr mcre housicg.

The copputer sisulaticns illustrated that the harvest cf the
floodplain spruce forest could drasatically reduce nusbers of
deer fo¢r several decades. The results c¢f cur field =studies and
computer sodel sirpulaticns zeet with general agreemert in the

literature. The potential izppacts cf forest harvesting cn winter
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ranges of white-tailed deer have teen discussed Ly Bocer (1978},
Drolet (1978} and Lycn and Jenson (1980). Ia oacrthern Idaho,
C¥ens (1981} believed clearcuts exceeding €& ha. would displace
white~tailed deer or alter the thermwal ccpditicns ¢f the wiptex
range. Mundinger (19€71) believed <that clearcmtting gractices
which have altered 45% of the total winter <Tange in the Svan
valley, has caused a 50% decline in wintering populaticans of
white-tailed deer. That rpossibility is coonsistent «ith cur
simulated projections of deer pusbers after high levels of
logging. To amgelicrate this «ccnditico, Mundinger (1581)
reconnended that flocdplaip spruce forests be ganaged- to retain
old-growth characteristics with <¢nly =2incr select cutting
alloved. Opland forests shculd te managed in 20 acre umits
employing selection cutting which would maintain at Jleast 70%
crewn clesure. Small S-acre clearcuts may be uosed te ispreve the
value cf even—-aged lcdgepcle stards for white-tails.

BElk exhibited the widest distributicn and the wmcst general
habitat éelaction ratterns of the cervids examined in this study.
In all three study sectcrs, €lk, 1like deer, favored the spruce
bottomland forests. In the scuth sectcrs, where SDcws were
relatively' shallicw, elkx also used clearcuts and ajluvial
communitiss, although they %EL€ used less - than their
avallability. Lecdgepcle, upland srruce, gras=slands and lodgepcis
savanna cogsunities vere used sore by elk than the cther cervids.
These findings are also consistent with muck of the regiopal
literature which shows that elk cocupy a4 diverse array of

napitats throughcut their rasge. I Xorthern Idahe apd western
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%cntana, elk wintered predcaipartly cn lower gpcntans slcpes and
valleys, where they =sukbsisted mcstly c¢n winter browse ({(Irwia
1978, Gaffney 1541 . In contrast, thrcughcut much cf Cclcradc
{Boyd 1975), eastern Mcontana (8night 1970) and Wyoming {sard
1975) elk wintered on open windswept grasslands in the mcuntaian
foothills.

Severe winter weather and limited ccver cn @mary wintecg
ranges has caused new speculaticr on the reguirements cf elk for
thermal cover. Peek et al. {1982} concluded that because of
larger body size, elk do oct reguire forest cover fecr thermal
regulation. However, forests are apparently isportant tc elk as
security cover, particularly ip respcocnse to human activity along
roads (Irwin and Peek 1979, Feek et al. 1962). Additicmally, elXx
may seek conifer forests for shallower snews which exist there.
Leage and Hickey (1977) and Prartinka (1976) Loth repcrted that
elk scunght forested ccver when sncow derths exceeded €0 con and
consequently, hindered the zcvement cf elk.

Wwe found the distributicn ¢f£ elk cz the Ncrth FcIx to be
influenced by snow dspthé and, to lesser a degree, Lty the
availability of Erowse. In the scuth sector, where sopcw depths
were least (60 cn), atundance cf elk was unrelated to any of the
envircaomental factcrs shich were geasured. ElXx were more clcsely
associated than were desr tc availabtiliey of trowse in this area
of shallovwest sncows. %ith increasimy latitude and sncw degths,
tehavior of elk resesbled that of white-tailed deer; akbundaance of
@lk was highly correlated to ccpifercus <ccver, and size class of

trees, and negatively <corrcelated tc browse availakbility. The
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coniferous forests were very Iimpertant wher the sacs depths
sxceeded 60 cm.

The results ¢f gyr sipulaticns cn the respcnse ¢f €lX tc
timber harvest practices «reflect this species' use «c¢f a wide
array of nabitats. Faced with a constant harvest of varying
propcrticns over a 50 year pericd, elk pcpulaticos in areas of
low snow depths, remained relatively ccnstant, respending
favorably tc the early abundance c¢f cleércuts, then declining
slightly as the non-preductive second grewth stands predcninated.
In areas where spcv depth Lecame liaziting, elk pcpuléticns
declined as a conseguence cf increased fcrest barvest. Here, elk
avoided clearcuts and showed a higher proporticpmate use of mature
spruce coamunities. The greatest reducticn in numbers cccurred in -
the nporthern sector where sncus were deepest and bhabitat
preferences of elk were sgst proncumced.

Onlike the other species, we found that the akgndance of
goose was highly correlated Witk bicgzass of Lrcwse, reflectiag
the 1large deily intake rcequirec by zocse (Gassaway and Ccady
1974). In this respect, the intertace of hydric shruk and spruce
forests was the single mest dispcrtant habitat coaplex fcr zocose.
However, althcugh the hydric shrut ccmsunities [provided the
greatest biomass of brcwse per upit area op the Ncrth Ferk; cther
cosmunities alcong stream banks, aspen stands, apd river alluviuaz
alse provided high Ltrcowse biczass and were ispcrtant mocsg
hahitats. We found noc correlaticn ¢f mocse with forest cover,
which was expected Lecause xcose used such disparate vegetation

types as opep~capopied willcw <cazzynities aad denser spruce



forests. sdbundance c¢f accse was slightly cerrelated tc snod
depths, which reflected dependence of amsccse for opem hakitats
where the greatest bicsass ©f Lrcwse and spow depths co-cccurred.

Despite the apparent selection feor sncw depths, general
observaticns of ascose tracks, ipdicated mcose aveided excesszive
travel through deep sSnovws. lracks cf feeding mccse vere
primarily anear the edge of forest cover; and diminmished with
distance from cover. <Coady (1974) reported that movemeats of
Boose were hindered at sncw depths ¢f 7C-90Q cm. if a3ccse were
upable toc walk atop a surface crust. Tﬁese ccoditicns prevailed
in the northern part of this study area uptil late Felkruary when
rains and refreezing cccurred. In summazry, it apgeareﬁ HOOSeE
required brush habitats to sustain their relatively high energy
requirements, but wused hakitats con the Icrest edge as a travel
corrider tc¢ wmininpize travel thiough deep snous.

This study, and others {Jcnkel 1963, Sage Creek Ccal, Stage
II report -1982) have noted that evidence of cervid brcwsing on
willow is low cverall, but is highly variaktle. Tiis finding has
led some to conclude that porulaticns of zoose in the Mcrth Ferk
are below «carrying capacity, which would izply tkat @nocse
displaced by haktitat altetaticn wculd relccate <€lseswhere,
Clearly, asore infeorzation 1is needed on the relative roles of
natural predation, hurting and focd supply in «rsgulating mocse
populations. However, one fLyrothesis suyggested by our
cbservations 1s that @mocse pcrulaticos are limited Ey the
availabiiity c¢f forage in srecialized habitats. Mccse wWers

relegated by deep sacws to a spall preperticn of availatle williows
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kabitats along forest ¢dges. Here, #illcw was largely
unavailable upderneath sncw pack, which weuld protect sillows
from covexz utilizaticn. A4 similar gsechaniss, whereky the
interacticn o¢of snow depths ard the availability c¢f willow
regulated aco0se populations ¢n the Snake Hiver flcodplain vas
proposed by Housten (1968).

In all three sectors of this study, the relative akundance
cf cervids as derived frez track counts, was greater cn  the
floodplain than the adjacent wuplapds. Hatitat selecticn and
sovenments of cervids are the result of separats ipdividuals
reacting to a ccwplex enviccrsent tc meet their <aily and
seasconal needs. These peeds icclude acguisition of sutrients,
water, and‘minerals, seeking optimal thersal envircnaents and
seeking protection froz predatcrs and cther harrasszent. At
critical periods, such as winter, cme wculd expect cervids tc
seek out environments which previde an cptisal arrancesent cf
reguired resources. Flcodplain ccecmmunities appear tc provide
this environment.

The value of the diversity c¢f vegetaticon types in the
riparian zone to cervids has lcng Dpeen reccgnized Ly wildlife
biclogists as the central tenet cf the "edge effect™ (lecpocld
1933). In the Borth Fork drainage, frczep river «ccriidcrs and
cxbows had very shallcw sncvs, were Efrequently used as travel
cecrridors, and thus gprevided easy access to dense river Lank
vegetation. Mature spruce stands provided iaspcrtant cever value
to wintering cervids, yet alsc =supported a dense camcpy of

red~osier doguwood, which agppeared to Le a 3zainstay c¢f winter
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diets {(Singer 197%5). GBiver alluvium prcvided picneer substrate
for willows and ccttonvwood sea2dlings. This abundant scurce of
forage in seral «cosmunities wvas in clcse gproxiaity tc forest
shelter; consequently, cervids were able tc exploit the ccver
values of the copifercus fcrests aad still £fcrage ip neachy
successicnal brushfields whep trapsient spcw coaditicns were
fayotakle for travel,

In conclusion, this study demoastrated that white-tailed
deer, elk, and nmocse had Jnicue ©pabitat requiremerts which
laggely governed winter distributicas. Among upland c¢csmupities,
Douglas fir types and scuthA.facing slopes were particularly
iwportant to white-tailed deer, and shrut forest ecctcnes were
tavored by moose. Overall, the flccdplain assemblage of habitats
wére exceptional winter ranges fcr elk, deer, and zocse. Eecause
such a =small proporticgn of.;wate:shed sSupperts such a large
proportion of native game animals, we believe management cpticas
should be favored which ger;etuéte the old~grcuth characteristics

and natural diversity cf flocdrlasin forests.

In this respect, the complex rattern of land cwership in the
North Fork, poses significant problems ip sacaging this ccamon
resource. Private lands will ;icbahiy continue tc te 3anaged at
the discretion of +their owners. However, substantial state aond
federal lands exist where an rray of suitaktle land zanagezent
approaches w®might bLe employed. Several @management guidelines
which might be applied tc the Ncrth Fork aze liszed balcgw.

1 Classify the entire ticcdgplain systes as a
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tiparian-cervid habitat zcpe, and ©ranpaging it to pegrretuate
tae old~growth fcrests, and the patural flcra diversity. 1Ia
this respect, the patural crccesses ¢f +the river =ysten,
floeding, eresicn, and sedipentaticn shceuld he allowed to
operate freely. Clearcuts adiacent to the giver and water
diversicn or channelizaticn gprojects skich wculd alter

existing hydroclcgic copditicpos sheould be prohibited.

2) Because habitat copditicps and the hehavior ¢f deer, wers
similar to that esccuntered Ly Mundinger in the Swan Valley,
we recommend his guidelines with —<tTespect to timber harvests
be followed.  Spruce fcrests sheuld ke retaired where
possible in old~growth. Upland forests shculd te managed in
20 acre units emprloying selecticn cutting which would
maintain at least 70% crcwn clicsure. Szall 5 acre clearcuts
may be used tc iaprcve tie valve cf even-aged lodgepcle

stands for white-tails, elk arpd mcose.

3) Human disturtance, includipg additicrnal road cemstruction
and land clearing 1is the flcodplain ccrrider should be
minimized where pcssible. %hile it is unlikely that little
developaect cf any conseguepce will take in Glacier Natignal
Park, such activities «ccatigue on private lands in the
drainage. The efforts Ly the U.S. Ferest Service t¢
purchase private lands within the river ccrridct or tc

obtain sc=nic easepents is in accordancs with +this

chijective.
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4) Undertake additiopal research tc evaluate the influence
of cattle grazing ia riparian habitats, ot browse

availahility, and c¢p the viater densities cf cervids.

5} The hydric shrub ccazunity apgeé:s tc be a particularly
important and sensitive hatitat ccaponent. ZEvery atteapt
should be made toc minisize disturbances in these ccamqnities
in these comaupities. It appears that zany cf these hydric
shrub bogs are the result ¢f rast beaver activity. Eeaver
popélaticas appear t¢ be declining cver the past several
decades, due in part to cver-harvest. Besearch is needed tc
determine the role of bheavers in c¢reating and maintainiag
the hydric shurbt ecosystems, existipg beaver colcpies should
be monitored, and a ban on beaver trapping ipstituted if

NeCessSary»

£) Hesearch oo both unqulate and avian habitat gtilization
on the Nerth Fcrk will ccntingue thrcughout 1983 as the
graduate students involved fuifill their thesis
requireaents. Much of this research will te criented tcward
e#panding and testing the sizulaticn model presented in this
study. The results cof this research will bte made availatble
to those agencies concerned with management cr establishing

rolicies for the river kasir.
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7.2 AVIAN STUDIES

The structure of the avian ccapuoities cr the flocdplain of
the North Fork showed a trend c¢f increasing ccarlexity as the
ecological age of the stand increased. Species richness increased
nonlinearly from a miniaum in the pioneering herfacecus wsash
stage to a maxisum in the climaz spruce stage. These results
match those fcupnd in studies by Keadeigh {1948), <Cdum (1950},
Johnston and CGdum (1%56), Karr (1968) and Shugart and Jages
{1973} in both deciducus and ccnifercus seres. He @easured the
highest bird species diversity con the North Fcrk in the preclimax
spruce/cottonvwood stage. Species diversity sas lover in  the
climax stage. This again matches studies by Karr (196&} and
Smith and MacMahonm (1981), ¢tut differs £frcaz Shugact aad James
{1973) who found the bighest diversity in climax c¢onditicns. A
saximux bird species diversity in the latsr successional stages
is to be expected, given the relaticnshir that we fourd tetueen
bird species rtichness ané sgpecies diversity. As species
diversity increased, additiceal species added [prcpcrticnately
less to the overall diversity, and this npeasure evectually
leveled off at a maxinum. The <cbserved decline iz species
diversity at the clipax stage, zay only regresent tandca or
sampling variaticn and mpay nct be statistically sicgnificant.

Richness and diversity sere statistically significant iz
only one case: they were lower in the picneering hertacecus wash
than in any of the ccmaunities. They did nct differ sigrificantly

iz any £ the c¢ther copaunities. As a result, althcugh Lird
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species diversity and species richpess tended tc increase uith
stand age, wve <could nct demcnstrate a statistical diffsrence i
gither species richness ¢ Srpecies diversity ascng the
acp~-pioneering flccdplain ccosunities (i.e., shrub wash, mature
cottonwood, sprucegsccttcenwccd, c¢limax spruce apd disclizax hydric
shruk) .

Total bird density on the Ncrth Fork alsc tended t¢ increase
as the age 9of the plant cozzunities ipcreased; with a zaxizuaz
density occurring inp the climax «cczszunity. Hewever, whken tested
statistically; denpsities cf_birds in the three forested stages
{i.2., mature cottonvwcod, Sprucescottcowccd and climax sSpruce)
ware not significantly different; Ber were demsities in the twe
ncnforest stages (i.e., herkacecus swash - and shruk wash). EBicd
density in the herbaceous wash aad shrub wash was significantly
lower than in the o©lder =stages. A similar treasd has Leen
ocbserved by Kendeigh (1948) anmd Cdum {1950} in a ccnifercus sere.
Cdum (1950) and Jchnston and Géum {1988) irp a decidrous sere
cbserved a decrease in den=ity ficm the preclimax tc the clizaxa
Again, although a trepd of increasipg btird density with age of
the plant coammunities was apparent, #e can only ccnclude that the
total bird density was lcwer in the herbacecus wash an skrub wash
stages than in the pature ccttenwced, sSprucesccttonwocd, climax
spruce or disclimax hydéric shrub.

Special notice shculd te gacde of the disclimax hydric shrub
cemmunity. There was no sigpificant difference in bird species
richpess and bird species dive:sity' between the hydric shrub and

any of the cther non-picneering ccamupnities, tut the hydric shrul
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supported much higher densities cf birds, 1in cne case as high as
45 ipdividuals per hectare.

Crawford et al. {1981) stated that succession of bird
species was sequential frem cpes—-cancpy obligatcry species te
closed—canopy cbligatery species. although capopy cover was not
correlated to specie= abundance ins the North PFork, species
changed seguentially frcm the picpneér t¢ the climax stage of
forest development. As succession croceaded, srecies were
replaced by others and auserical dominance shifted tetween
different species, thus @paintaining or increasing species
richness apd diversity. This shift in species becaze =more
gronoanced- if the rlant <ccoaupgities wera cf increasingly
different ages. Many bird species cccupisd' different seral
stages 1f the ages of these comsunities were not toc dissimilar.
The two excepticns to this were birds fcusd in the herkacecus
wash and hydric shrub ccepunities. Species in these ccxrunities
tended to have narrower niche widths thap species in the cthex
communities and thus were coaosidered habitat specialists., This
is not to inply that there were nc hakitat specialists ip the
other cosmunities, but that the herbacecus sash and hydric shrub
were unigue in that they, mocre than the cther ccsmuynitiss, uers
domipated by species with narrow habitat niche and specialized
for life in only these ccmaurnities.

In associating avian ccasunity structure tg¢ vegetation
structure, we found that each avian ccmsunity attribute was acst
closely associated to an aralcgcus attribute o¢f the habitat.

Bird species vrichbness was [positively correlated with glant
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species richness, reflecting the fact that whep new rniches ars
created by the additicon of new flant species, they are filled by
new bird species. Qur data =sucgested that this was nct a
continuous, but rather a sterwise fupction, with the the greatest
additicn of oniches, thus bird species, cccurriag with the
addition of a tree layer. ¥illson {1974) =suggested the sane
stepwise relationshig.

Bird sprecies diversity was associated with feoliage height
diversity. Cur correlation coefficient was lcuer than those in
cther studies, e.g., (#acArthur 1964, Hecher 1969, ﬁillsog 1974,
Balda 1%75), but these +vere «conducted in deciducus fcrests.
MacArthur and MacaArthur (}961) suggested that the relaticnshir
zay @0dot be as strcng in <corifercus fcorests _as in deciducus
forests because of differences ip physicgnenoye. Teciduous forests
vary princirally in the <vertical dimensicn, whereas ccnifercus
forests differ hcrizontally.Thus, this relaticnship zay tLkreak
down ia spruce forests, and tird species diversity may te bigh in
spruce forests even if few vertical layers are present (MacArthur
and MacArthur 1961%1). There was also a stepwise relaticnship
between bird specijes diversity and foliage height diversity.
Species diversity appeared tc ke largely cczpcsed c¢f 1ts species
richness <component and we wculdéd expect 1t tc respcrd tc  the
habitat in a wmaoner similar t¢ that cf species richpnegs. Ecth
responded to the addition c¢f a tree layer.

We initially felt that tctal kicd <density sculd be
associated with tctal vegetatlicn vclume. However, tctal bird

density was zost strcengly ceorrelated 1n a ncn~linear zaconer with
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percent shrubp cover. This relaticnship held even when the
anomolcus hydric skrob sites was cmpitted. <Cthers have failed te
£ind a correlation retween bird density and apy bhabitat variable
{Willson 1974, Wiens and Rotenberry 1981%1). Hcwever, many cf the
avian successica studies have tepcrted the highest bird densities
in shrub ccmpunities (Kendeigk 1546, Jchnston and Cdum 1¢56) .

The association of bird dersity toc percent shrub ccver may
53 due to the influence of water opn the flcodplain. W%elil draiped
¥eric sites tended tc bte savannak like, withcot a well developed
shrub layer. Such sites were less productive than mpesic sites
and supported less «cover and fccd. 4n increase in water
availability increased the cover of shrubs, especially red-gcsier
dogwood, ast. alder, and willcw, and supccrted a greater
producticn ¢f focd itess, thus supperting a greater total density
of birds. The iamediate availability of stapding water zay alsc
te importaat.

All of the avain successicr studies previously cited were
cenducted in seccndaiy successicpal seres. The picneering stages
in those studies follcwed hakitat alteraticos such as clearcut
logging, land clearing or strip zining and were often cn already
well developed soils. Clizax stages often developed in less than
100 years. The flcodrlainm c¢f the VNorth Fork provided a upigue
opportunity to examine primary successice <¢rn developing «civer
terraces.,

The fact that cur results agree with these from studies of
secondary successicn suggested that similar ccapunity preccesses

are occurring amd that our results @pay te applied t¢ habitat
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alteration and the resulting successional sere. For exansple,
because select lagging does not set the site back tc a stage
Comparable to either the herbacecus wasbh or sbrub wast and mcrse
specifically dces not remove the tree layer and paintains shrout
cover, we would predict that select logging wculd pot reduce ticd
species richness, bird species diversity cr tctal ©biré density.
Cur samppling in three select lcgged sites, one <€ach in a
different plant cémuunity, suppcrted this predicticn. Hcuwever,
select logging would selectively eliminate specific bird species
with mnarrcw niche widths dependent cn that ccsmunity, {€.4.,
winter wren). Eliminated species wculd e replaced Ly species
more tolerant of open canopy forests. In this respect, nct coliy
aust the general avian coamwunity attributes be taken under
consideration when planning a habitat alteratica, tut alsc the
effect the amanipulatioe will kave c¢n individual sgecies of
concern.

Clearcut 1logging presents a different situation. As the
tree layer is totally resoved, we wculd cr¢redict a decrease in
kird species punmbers apd bird species diversity. However, if the
clearcut is confined tc mesic sites with well develcped scils, a
shrub layer should develor and total tird demsity swculd be
saintained. If the cleacrcut is ¢p a xeric site with well drained
soils, a shrub layer may nct develcp and bird demsity skculd alsc
decrease. Birds tend tc show a high degree c¢f szite tezacity_and
no differences m@may be obseryed in the first ygear after
clearcutting {(Emlem 1970). Freedmar et al. (1981} fcund tctal

density to be sipilar ip uncut and clearcut sites, Lut species
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richness dropped and the cocmpositicn changed in the clearcut.
Coaner and Adkissce {1975) £fcund the lcwest bird species
diversity in cne year c¢ld clearcuts.

Recreational use of the flcodplain does pot agpear tg
present a serious threat to the aviap cospunities. Cazping is
being discouraged cn the Glacier ¥aticpal Park side of the river
{J. DeSantec perscnal cczaunicaticn) and 1is gegerally nct allowed
on the private lands on the vest <side of the river. Ecaters and
river rafters spend littie time cn shore and have xipisal impacts
cn the avian cozaunitises. However, special cauticn shculd bs
exercised in specific areas where easily disturted species of
concern nest or forage. There are at least twe hercn rcckeries
on the floedplain (Aprendix 3). Csyreys nest near the river on
tributaries and hunt on the Ncrth Fcrk (Appendix 3). These areas
should be restricted during the breeding seascr and they should
be excluded <from habitat alteratico and ap appropriate GLuffer

zone maintained.
7.3 CCHCIUDING WCRLS

The s3all size «@f the riparias zcnes cf the Northk Ferk and
Mainstem bhelle their iamtortapce as sites for feraging, stelter,
and nesting. Cur studies have demcanstrated the aigh prcductivity
¢f the varicus seral plant cosmunities o¢n the flceodplain as
compared to these of adjacent yplapds. Studies throuchecut the
west have apply descnstrated the tenogus future many riparian

areas faca. The hatitat attributes which identify these 2caoes
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can be easily altered and destrcyed. Cften it is thcse £factcrs
mcst iaportant to particular species, such as the pature spruce
bottcmlands on the Ncorth Fcrk.

4 ccmparison of the larnd-ccver maps of the N¥erth ¥Fcrk and
Bainstem show the influence of less than 125 years of s<ttleusent.
We can only yJuess at what original conditicns gight have teenm in
much of the Flathead Biver Vvalley §prior tc settlepent. The
primevil coaditicns alcng much c¢f the DNecrth Ferk %:e €asier tc
reconstruct. Change is, however, inevitatle and can bs
teneficial or detrimental, derending on viespcint. It is tc be
hoped that the results and data presented here provides soae

basis for evaluating that change.
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APPENDIX 2.1

Equations for predicting ovendried weights (W im zms) of
twigs from diamecers at the base of current growth (DCE).

SPECIZS RANGE OF
& SAMPLE
COLLECTION 2 DCG
SITE EQUATION pe] T (mm)
Red Osier Dogwood (Coraus Stoloifara)
Site 1 In W= -4.45 + 31.54 (1la DCG) 33 0.3¢9 1.45 %.85
Site 2 In W= ~=3,78 + 2.680 (1a DCG) 30 0.79 1.22 3.42
Site 3 ln ¥ = -4,25 + 3,14 {(in DCG) a5 0.87 1.37 3.83
1 Site 4 In W= -4.30 + 3.5 (in DCOY 34 0.74 1.40 3,83
GRAND EQUATION 1n W = ~4.21 + 3.11 (la DCG) 202 3.381 1.22 3.85
Serviceberry (Amalanchier alnifolia)
Site 1 In W= =3,32 + 4.43 (1ln DCO) 53 .88 1.22 3.78
Site 2 In W= -4.51 + 3.85 {1a DCO) 39 Q.92 1.33 3.37
3ite 3 la W= =-4.31 + 3.88 (1n DC3) 34 Q.83 1.42 3.87
Site 4 o W= =4.84 + 3.94 (1o DCG) 52 0.85- 1.4Q0 4.00
5 Sice 3 In W= =3.73 + 3,27 {(1la DCO) 49 0.23 1.38 -~ 4.75
RAND EQUATION 1n W = =4.,37 + 3.9 (la DCG) 247 0.85 1.22 - 4,78
Hillow (Salix sp)
Site 1 la W= =3.93 + 3.05 (In DCG) 48  0.96  1.70 - 8.35
Sita 2 In W= -3,66 + 2,385 {(ln DOCG) 33 .92 1.23 5.40
Site 3 In W= «3.86 + 2.73 {in DCG) 47 0.835 1.17 4.05
Site 4 lo W= «4.46 + 3.41 {ln DCG) 45 .80 1.20 4.80
3 Site 5 ln W= =3.81 + 3.02 (In DCO 58 0.95 1.40 - 8.00
GRAND EQUATION In W= -3.396 + 3.08 {(la DCG) 252 0.93 1.17 8.35%

Sirte influence explained 1

Site inflyence explained 3%

ar

total variascion

total

Site influence explained additional 2%

of rotal variation

variacion



APPENDIX 2.2

Zquations for predicting ovendried total above-ground,
total foliage and toral twig weights (W in gzms) of 21
deciduous species from basal stem dismerers

(38D in millimerasrs).

RANGE CF
SAMPLE
, 3SD'S
SPECIES PREDICTION EQUATION n " (mm)
Deciduocus Saplines
Black Cottonwood (Populus trichocarpa)
TOTAL In W= <2.88 + 2.64 (la BSD) 19 .99 1.9 - 44,0
LEAF In W=~2.93 + 2,11 (1n 38D) 19 37 1.9 = 44.0Q
THIG In W= ~4.15 + 1.71 (la 3SD} 18 .76 1.9 - 44.0
>
EHawthern (Cratavus douglasgii)
TOTAL In W= =2.53 + 2.65 (1n BSD)
1ZAF la W= «~2.66 + 2,04 (1n BSD)
TWLG in W= =3,39 + 1.74 (1ln BSD)
, .
“Quaking Aspen {(Populus tremuloides)
TOTAL In W= =2,88 + 2.84 (la 38D)
LEAF InW==2.93 + 2.11 {ln 38D)
TWIG In W= =4,15+ L.71 {la BSD)
Alder (Alnus inezna)
TOTAL In W= =3.39 +« 2.89 (ln 35D) L9 .95 3.9 - 47.0
LEAF In W =-5.80 + 2.84 (la 38D) 19 .87 3.9 - 47,0
TWIG In W= =3.47 + 1.44 (ln 3SD) i9 .37 3.9 = 47.0

]
YMountain Maple {(Acer glabrum)

TOTAL In W= «21.3 + 2,83 (1n BSD)
LEAF In W= «2.86 + 2,04 {In 35D)
WIG Im W= =3,39 + 1L.74 {In 385D}

Tall Shrubs

I - s e
Choke cherry (Prunus virzinianus)

TOTAL In W= =2.44 + .88 (in 35D)
LEAF In W= =2.%6 + 2,10 (In 38D}
TWIG In W= =336 + 1.82 {In 385D)



APPENDIX 2.2 cont.:
RANGE OF
SAMPLE
2 BSD'S
SPECIES PREDICTION EQUATION n r (o)
Tall Shrubs Cont.
IRed Eiderberry {(Sambucus racemesa)
TOTAL In W= -2.34 + 2,65 (1n 38D)
LEAF In W= ~2.66 + 2.04 {ln 38D)
TWIG Iln W= «3.39 + L.74 {in 385D
lﬁbuntain Cranberry (Viburnum edule)
TOTAL in W= =2,534 + 2.85 (in BSD)
LEAT In W= =2.66 + 2,04 (1n BSD)
TWIG In W= 3,39 + L.74 (1n BSD)
IUtah Honeysuckle (Lonicsra utahensis)
TOTAL in W= «2.54 + 2,55 (In BSD)
LEAF In § = 2,66 + 2.04 (la BSD)
TWIG In W= -3.39 + 1.74 (la 38D)
Low Shrubs
‘Raspberry (Rubus ideus)
TOTAL In W= =2,49 + 2.70 (In BSD) 19 .98 1.4 - 7,9
LEAF In W= -2.33 + 2.23 (1n 3SD) 19 .95 1.4 = 7.9
TWIG In W= «3.18 + 3,82 {1n 880 19 .58 1.4 = 7.9
Snowberrty (Svmphoricarpus alba)
TOTAL In W= ~-2.34 ~ 2,383 (1la 38D 19 .36 1.9 - 0.3
LEAF Im W= -2.63 + 2.10 (la 38D s .93 1.9 -« 10,3
TWIG In W= =3,82 + 2,43 {(la 38D) Lg 53 1.2 - 10,53
Current (Ribes spop)
TOTAL I W= =2.834 + 2.8 {1n 38%) Lg 32 1.3 - 8.3
LEAF In = =2.79 + 2,%2 {in 35D) 20 .88 1.5 - 3.3
TIIG In W= 4,08 + 2,25 (1o 38D) 20 . 64 1.4 = 9.3



APPENDIX 2.2 cont.:

RANGE OF
SAMPLE
n BED'S
SPECIES PREDICTION ZQUATION a 7 {gm)
Tall Shrubs Cont.
Serviceberry (Amalanchier alnifolia)
TOTAL In W= <2.44 + 2,88 (1n BSD) 20 .99 1.2 - 22.0
LEAF In W= 2,9 +« 2,10 {(Ia 35D 20 .98 1.2 - 22.0
TWIG in W= ~=3.36 + 1.82 {In 38D) 20 .80 1.2 = 22.¢
Red Osier Dogwood (Cornus stolonifara)
TOTAL In W= «2.33 + 2,71 (Ian 35D) 20 .96 1.4 - 28,3
LEAF In W= =-2.97 + 2,23 (1o BSD) 20 .98 1.4 = 28.53
TWIG In W= =3.48 + L.74 (1o 38D 20 7 1.4 - 28.3
Willow (Salix s»n.)
TOTAL In W= «2.74 « 2,81 {(In BSD 18 .97 1.3 - 27.8
LEAF In W= <2.98 + 2.23 (in BSD) 18 .96 1.3 - 27.8
Wi S in Woe 3,84 + 2,17 (In BSD) 18 .83 1.3 = 27.8
4Buffalcberry (Sheperdia canadensis)
TOTAL In W= =-3.28 + 2,85 (1n BSD)
LEAF In W= «3,11 + 2.20 {1n BSD)
THIG In W= =3.806 + 1.39 (1n 335D)
Silverberry (Eleagnus commutata)
TOTAL In ¥ = -3,28 + 2.3% {in BSD) 19 .88 2.6 -« 31,8
LEAF In W= «3.11 + 2,20 {1n BSD) ig .96 2.6 - 31.8
TWIG In W= =366 + 1.89 {1n B3D) 19 .86 2.6 - 31.9
Alderieaf Buckthorn (Rhamnus alnifolia)
TOTAL In W= ~3.34 + 3.04 (la 35D i9 .83 1.8 = 24.3
LEAF In W= =4.08 + 2.846 {(ln 33D 19 .92 1.5 - 24.8
THIG In W= «4.87 + 2.3% {in 3SD) 20 .36 1.6 - 24.8
Bearberrvy (Lonicera involucrata)
TOTAL in W= =3.09 + 2,93 {(In 38D 20 .37 2.2 - 1501
LEAF In W= -2,36 + 1.32 (ln 385D) 29 .37 2.2 - 19.1
TWIG In W= =2.25 + 1,16 (1ln 38D 20 %4 2.2 - 18,1



APPENDIX 2.2 cont.:

RANGE OF
SAMPLE
2 RED'S
SPECIES PREDICTION EQUATION n T {mm)
Low Shrubs Cont.
Wild Rose {Rosa spn)
TOTAL In W= -2.91 + 3.11 (In BSD) 18 .83 1.4 - 11.5
LEAF In W= =2.79 + 2.42 (In BRSD) 20 .36 1.4 - 11.8
TWIG In W= ~4.08 + 2.25 (la BSD) 20 .64 1.4 - 11,8
Thimbleberry (Rubus penvifolium)
In W= «2.67 + 2.73 {ln BSD) 21 .36 2.1 - 9.1
In W= «2.32 + 2.22 {in B3D) 21 7 2.1 - 9.1
In W= =5.32 + 3.37 (in BSD) 21 .8G 2.1 = 9.1

lISpecies not
2 Species not
Species noc

4 .
Species nor

sampled,
sampled,
samplad,

sampled,

general equations from pooled sample wers applied
equations from cottonwood sample was applied
equations {rom serviceberry sample was applied

aquations from silverberry sample was applied



Appendix 3.1 The areas withip each of the defiped land cover
categories napped or the Dezer?s Sidge Caad

located within cr cutside Glacier Mational Park.

—— ———— ks s el . . A

CLASSIPFPICATICH ABEX WITHIN % AREA CUISILE
PARK {acres) FARK ({acres)

Wash férh : 167 34 210 66
Hydric upland shruk 356 Eq 347 46
Mature cottonwcod v 89 34 170 66
Aspen 35 30 82 76
Mesic upland shruk 214G 1040 - -
Cottcavwood, spruce 89 - 3z 145 68
Mesic grassland 317 69 145 3t
Bydric grassland 244 99 3 1
#ash forb rry 47 283 53
Spruce bottoaland 1083 54 802 36
Spruce, cottenvocod 28¢% 3g 4538 62
Sprucs, dead

lédgepole pine 5358 81 105 19
Spruce, subalpine fir,

larch ECH 24 1865 76
Spruce, Pouglas fir,

larch 113 100 - -



Lodgepcle pine, larch

Dead ledgepole pine

Dead lodgepcle pine,
spruce

Live + dead lodgepcle
pine, spruce

lLedgepcle pine, savannad

Dead lodgepole pine,

larch, Douglas fir

Mature larch, spruce
Young larch, spruce
founrg larch,

lodgepcle pine

Douglas fir, larch

Dougals £ix, larch,
pondercsa

Couglas £ir,

lodgepcle gpine

Burn, dense shrut

Burn, dense lodgepole
311 clearcuts {C1-(86)

4ll pastures (B2, F4, E7)

1326
257

47z

2339
77

£91
71

19

874

21
100

104¢

68
100

88

94
70

104

1Q¢C

10¢

100

4939

1054

71

42
30

54

68

2247

PAGE

75

32

12

30

100

104

100

168

-~
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Development {(al, Z&)} - - 7 10¢C

A ) i il - i s s 2o

TOTALS: 11663 4o 13737 54
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Appendix 3.2 The areas within each ¢f the definped land ccver
categories mapped on the Eclektridge CQuad lccated

within c¢r cutside Glacier Natignal Park.

-

CLASSIFICATION AREA WITIHIN % AFFA CUISILE %
PARK {acres) PABR (acres)
Wash shrah. 46 29 110 71
Hydric uplaand shrut 352 713 129 27
Mature cottonwood 49 T4 17 26
- Aspen 9 160 - -
Cottonwood, spruce - - 61 100
Xeric grasslaad 456 89 55 11
Mesic grassland 799 58 589 42
Hydric sedge , 317 74 110 ' 26
Wash fort 162 47 185 53
Spruce bottomland 72z 55 589 45
Epruce, cottonweood 54 24 171 76
Spruce, dead lodgepcle 1416 85 247 18

Spruce, subalpiane fir,

bigch 307 43 402 s7
Spruce, subalpine fir B4S 99 3 1
Spruce, Dougals fir,

larch 45 106G - -



Lodgepole pine, lazch

Dead lodgepcle pine

Dead lodgepole pine,
spruce

Live & dead lcdgepcle
pine

Lodgepcle pine,

savannah

Bature larch, spruce
Young latch, Spruce
Larch, dead lodgepcle

pine

Douglas fir,
wvestern larch
Douglas firc, lacch,
pondercsa
Douglas £ir, locdgegole

Douglas fir

Baern, lodgepole
regeneraticn

A1l clearcuts {C1=-C7)

411 pastures {F2~FE)

Develcgment al

e s g e sk el . de v

1ig7

2189

488

<826

271
63

498

ig

13

10¢

586

1090

71

6&

1040
104
G5

L

-

PAGE 5

2358 62
378 87
17339 B4
73 160
i2¢ 29
73 34
153 5
7 1
325¢C 10¢
229 106
152 100
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T0TALS: 16157 57 12413 43
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dppendix 3.3 The areas withip each ¢f the defined land ccver
categories mapred ¢p the Trail Creek Guad located

within ¢t outside Glacier Naticnal Park.

v i ———

CLASSIFICATION ABEA WITHIN % AREA CUISILE %
PAaRE {acres) FABX {acres)
Wash shraub 153 63 47 37
BEydric upland shrut 148 T4 52 26
Mature cottonwood 87 Be 102 54
Astpen 252 100 - -
Mesic uplapd shruk - - 27 1040
Cottcavood, spruce S5 34 106 66
Yesic grassland 250 47 281 53
Hydric grassland 81 38 a9 52
wash fork 196 59 136 41
Spruce battomland 1169 84 220 i6
Spruce, cottonwoad 74 67 37 33

Spruce, dead

lodgepcle pine 53¢ 57 478 43
Spruce, subalpine firg,

lazch 215¢& 73 809 27

Spruce, subalpine fir 123 1G¢C - -

Lodgepcle piae,



FAGE 8

western larch 1292 43 1708 57
Dead lcdgepcle pine 818 44 782 58
Dead lodgepole pine,

spruce 1311 g4 H 1
Live + dead locdgepcle

pine 16869 36 3352 )
Lodgepcle pine, savannzh 108 74 33 26
Mature western larch,

spruce 393 100 - -
Young western larch,

spruce 1031 29 2870 71
Western larch,

dead lcdgepole 348 100 - -
Douglas fir,

western lacch 1141 100 - -
Douglas fir,

lodgepcle pine 15§ 10C - -
311 clearcuts {C1-C7) - - 2948 108
Faliowland - - 126 100
Residential - - 45 100

TOTALS: 1368¢ 5¢ 1389¢ £¢
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appendix 3.3 location of bird ¢
tie Flathead River.
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Aappendix 3.4 Locacion of bird transects along the Flarhead River.
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Locarion of raptor nests and neron rockeriass ia the Norsh Fork Vallay
0 = osprav, 3 = 5Ha3ld 2agle, H = heron rockerv, 3 = Sccupied in 1882
and aumber rapresents sumber of nests in heron rookerv. If subscripe
is missing, nest was not cczupied in i982. Trom currenr research;
Glacier Maciongl Park records; Jerrv Delanzo, subdistrics rangar,
G.N.P.; and U.S. Forast Servics, Glacier View Oiserics, Flathezd
Jacional Foresy, Columbia Falls, MT.
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Appendix 3.6 Location of TAPLOr nests and heron rookaries occupiad in 1932 along
the Flathead River. 0 = esprey, 3 = bald eagle, § = golden 2agla
and H = great-blue heron. Subscriprs represent aumber of roung
oSprey or aagles or sumber of nescs in heron rookarv.
is missing, nes:z was nor ccecupied in 1982, Froam 7.3,
Jildlife Sarvice annual Taptor productivicy survey, USTHS,
Crescon, MT.

If subsecripc




. Y
N AR
._l‘.";(&i:‘ “N

K

\

" I

¥

| E\T«;

‘---——.;;:L~; 7:;;ﬁ.‘ 3/’

A

e

4
~
=

wrag

L2115




M’% r. «--\J\\\-.

v

-
»
2
1
£




0K S udw




HECR LI NEY  MOUHTAEH




0L pabla T2EY SOUIN

—RE VW« w“ﬂm/, ‘......
# g pg f @ Aw\.uh\w.‘._w. 7y

G L

v K \ ) Voo Ma

sy Yo

e

¥ .;.n.« ¢

Lo

IR




A

\ o _,;ﬁ P ®

JM T T e

.fi.J |

<y






