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Re:ent demand tor non-fossil !u~l energy ic soutncentral Alaska has 
s t imulated public interest 4nd inltiated f o r uletion ~! a proposal •o 
develop the hydroelectric potential o f the Susitna River. The 
p r oposal is baaed on :onst~ctlon of t~o .rpound~·nts. an earth/ro~k 
filled dar at a site between Tsusena and Dead~an Creeks and a concrete 
arch dam at Devil <..anyon. each w~th electric garerating facilities 
a nd together capable of abou 1~00 Hw capacity . 

Feasibility of the proposed project will be deter~ined by evalua ting 
environrental t~pacts as vall as ec?no~ics. snviron~en•al i~pacta ~ay 

be linked to alteration~ in hydrolOQical characteristics oC the 
Suaitna River or to other. non-hydrological. factors associated with 
construction and raintenance of the proposed project. 

I•pacta resulting fror al eratio~~ ir river hydrolOQY can be divtd~d 
into 2 c a tegories: 11 those occurring upstream fro~ the iMpoundments 
a nd 21 t hose occurring do~strea~ fror the impoundrenta. I~pacts 

upstre a m from i mpoundments will primarily i nvolve immediate l ose o f 
habi tat s thro ugh inundation. Impacts occurring downstream from 
i mpoundments will probably involve gradual and leas d r a ati c changes 
i n ripa rian environ~ents through altered flow regimes and 
cha racteristics of the water itself. Altering hydraul1ca of the 
Suaitna River ••Y a f fect wildlife direct!; or indir c:ly through 
ae·teral inter ediate envl :-or.:::ental co ponents. 

Olti~ate i r pacts o f direct or indirec e ffects of hydroele~trlc 
develop•en· on migratory spec~es o! wildlife -ay occur ~uic dis ant. 
in ti e and apace . fro~ th~ir proxirate cause. 

In a l15 km course fro~ Devil c~nyon to C>~k Inlet the Susitna River 
and ita tributaries drain about 800,000 ~= o ! w•••rsh ~ in the 
Suaitna River valley. Pe~bap• he ~nnate ~alue o f the Suai•na P1var 
f loodplain as winter ing habi•at tor -oose IAlc~s al:es gi~aa Killer) 
is unsurpassed elsevher~ in th State. 

The general object;ve o! this study v!s to deter~in~ the p:-obable 
na ture and a pproxi ate -aqnitude of i~pacts of the proposed Susitna 
River h yd r oelectric project on ~ose subpopulationa downstree fror 
t he p r ospective Devil Canyon dar ~ite. To acco~plish this, o ne ~usc 
under s t a nd how ~oose aubpopulationn uti lize habitats on the Susitna 
Rive r floodplain ( i.e .• What is the ~coloaical value o! these habita·s 
to moose?) and other more distant habitats that ~3y be indir~ctly 
a lter ed by the proposed hydroelect~ic project. Ecological values ot 
floodplain environments to ~oose ~ust be ldentif ied and und~rstood 
before i pacta o f tbe proposed hydr~electrlc developmen• ~!n be 
knowledgeably evaluated. 

Specific study objectives were the follo~ing: ll deter~ln~ ti~ing, 
duration and ~agnitude o f coosa use of floodplain habitats alonq the 
Suaitna River downstr eam fro~ Devil canyon; 21 identi f y ~ooae 
subpo pulationa that •re ecoloqically affiliated with the Suaicna River 
downatrea ! roc Devil ~anyon: 3) dete:-~ine seasonal dl~tribution and 
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novesent patterns f or i den t ified mo~se subpopulations ; 41 identity 
oechenisms through which proposed hydroelectric development will 
impact ooose subpopulstions; 51 determine probable nature and 
approxioate magnitude o f i mpac t s on identified moose subpopulations ; 
61 delineate a geographical zone e nco:apassing moose subpopula tions 
impacted by proposed hydroelectric develop~ent ; 7) di s cuss potential 
options for mitigating inpacts fro hydrological deve l opment with 
aooaa and 81 quantity potential of various oitigation op t.ions . 

This report is pr imarily based on data f rom r e l oca t ions o f r adio
oarkad aoosa collected between 4 Apr i l 1980 and 19 J une 1985 and from 
suppleaantal moose cansuse• and surveys conducted from 9 De cember 1981 
through 24 December 1986 . Pertinent f i ndings detailed in Phase I 
progress (Arneson 19811 and final reports (Modaffe r i 19821 and Phase 
II progress fModatfer i 19831 and annual repor t s (Modafferi 19841 are 
also included. 

Tiaing, duration and ma~itude of seasonal and annual moose usa of 
floodplain habitats were primari~y assessed from 6 , 11 . 7 and 11 
aerial censuses conducted conducted during 5 five winter periods 
between December 1981 and April 1985 . r espectively . 
Patterns of aovement , habita t use . produc ti vity, s urvival ~nd identity 
of aoosa subpopulations ecological ly affiliated with t he Suaitna River 
floodplain ware determined prima r ily from relocations 18 male and 51 
faaala radio-marked moose. Moose were radio-marked along the Susitna 
River floodplain b~~ween April 1980 and January 1985 along the Susitna 
River f loodplain. ~ive ooosa ~arked in 1980 were recaptured in 1984 
and collared with new r a dio-transmi tters. 

Soma .oosa used Sus i tna River floodplain habitats throughout the year. 
Large numbers ot moose occurred on the floodpl ain in winter whe n snow 
aa4 foraging condi tions became unf avo rable t o subpopu1ations in 
adjacent h•bitats . !lumbers o f - oose ut i lizing floodplain habi tats 
ware closely related to seva rity o f climatic conditions i n t he 
surToundiag watersheds. Fi ndings pr esented he re =ust be considered 
cautiously, since they are oaly represen tive tor winter weathe r 
conditions in which sampling and surveys occurred. During the study . 
aanual winter weathe r conditions ?aried widely. 

In the aild winter o f 1981-82 , a maxi=~ of 369 ~oose were observed on 
6 censuses of Susitna River floodplain habitat~ downstrea~ froc Devil 
Canyon . Du=ing relatively inclecent winters . maxi a o f 934 and 819 
110osa ware observed on similar censuses i n llo·1ember 1982 and March 
1984 , respectively . In 1985 , fo llowi ng ex trerely heavy snowfall . a 
portioa of the floodplain cont ained 50 percent aore moose then were 
observed in the previous 3 win ter s. Because other data indicat& t hat 
aoosa may not utilize the floodplain daily and annually , numbe rs o f 
different :oose affiliated with t be floodplain are probably greater 
than the project e d estimate . 

Within and be t ween year variations in ~oose occurrenc e on !he 
floodplain in winter were pr i oarily associated wi th affec ts o f 
snowfall on aoose behavio r . Number of moose obse rved on t he 
floodplain correlated wich snowp~ck dept h in adjacen t areas. Moos e 
rapidly responded to large increases and decreases in s now depth . 

A 2 



Theoretically, gradual increases i n snovpack depth would pro ote 
maximal moose use of the floodpain winter range. Abrupt heavy 
snowfall may impede moose migrations to traditional l owland winter 
ranges . Winter mortality and other factors which affect populat ion 
levels may contribute to annual variation i n moose use o f floodpl ain 
wintering areas . 

Oata froa individuals radio-aarked on t he floodplain i n winter were 
used to i dentity areas that these moose subpopulations utilized during 
open bunting season . calving end sum:er seasonal pe riods . These data 
were used to predict where impacts to ~oose from hydroelectric 
development would become evident during various seasonal periods . 
Radio-aarked aoose ranged far froo t he f loodplain during non-winter 
seasonal periods. 

Lowest winter aoose densities on the floodplain occurred i n mature 
f?rested habitats where forage was li.mited end snow was deep . \.reat es t 
aooee deneities occurred in open forest habitats on high relief 
ielen4a near Cook Inlet where prevailing winds precluded accumulation 
of a deep snowpack. Largest numbe~s of moose were observe d in low 
relief floo~plain areas whe re dynacic river flow regi~es maintained 
early successional plan t communities which provided hi gh quality moose 
forage . 

Hoose fro~ f ourteen diffe rent subpopulat ions we re ident i fied to 
utilize the Susitna River floodplain i n winter . Behavior patte rns for 
aoose that utilized floodplain habitats varied within and between 
eubpopulatione . Some moose of each sex mi grated up to 25 km from 
su.aer/fall range to winter on the f l oodplain. Summer/ fa l l ranges of 
other aoose of each sex occurred s~patric with floodplain winter 
ranges. 

Many female moose radio-marked downstream from Talkeetna utilized wet 
muskeg habitats west of the floodplain during parturition . Host 
feaales radio-marked north of Talkeetna departed t he floodplain i n 
early spring but ret~rned at the ti~e of parturition . Movements in 
both areas cay be related predator avo idance and/or availability of 
high quality herbaceous forage for both females and offapring. 

The Susitna River was not a barrier to moose movements . Hoose 
coaaonly crossed the river. Many moose bad activity ce nters on both 
sides of the floodplain . Hoose north of Talkeetna crosse1 the 
floodplain most frequently during Hay and June. Moos e south o f 
Talkeetna crossed most ly between February and April . 

Hoose north of Talkee tna general ly had smaller annual ranges than 
moose south of Talkeetna. Some moose in large islande~ habitats south 
of Talkeetna seldom moved off the flood~lain and had snell annual 
ranges that lacked descrete activity centers. Other moose exhibited 
two act i vity centers; a winter o ne on the floodplain and another one 
reaoved from tbe f loodplai n . Oa t a from a few individua ls i ndicated 3 
or • seasonal activity centers . Host moose conaistently utilized tbe 
saae activity centers annually . Some moose exhibited movements tbat 
were "ex~raordinary• with respect to d ocumented activity centers. 
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Mortality of moose in the lower Susitna ~iver valley was attributed to 
a variety of causes . Large nunbera of moose were killed by 
collisions with trains and vehic.a.es in the Alaska Railroad and hi ghway 
right-of-ways , respectively , when snowpacks became deep in adjacent 
areas and surrounding uplands. In winter 1984-85. 325 moose were 
reported killed by trains in the project impact area. About 100 moos e 
aay be killed by highway vehicles in the same sized area. Mortality 
rates varied along right-of-ways and between different moose 
subpopulations. Use of deicing salta on roadways may attract moose 
•nd increase aortality rates from collisions with vehicles. Five of 
21 •oose radio-•ar~ed north of Talkeetna were subsequently killed by 
trains. 

Death of 6 radio-marked moose was attributed to winter kill . a catch 
all category for moose that died i n winter presumably from inadequate 
nutrition. 

Mortality of other radio-marked moose was attributed to slipping on 
glare ice; falling through open water leads or thin ice while crossing 
frozen rivers ; drowning while attempti ng to cross sections of open 
water , log jaas or i c e jams ; and injuries sustained from intraspecific 
fights during the rut or from bullets during the open hunting s eason. 

One radio-marked ooos e was killed in defense of lite and property. 
Incl .. ent winter weather conditions can s •ress moose and cause them to 
become aggressive towards humans. During inclement winters , it is not 
unco.aon for moose to be killed in defense ' f life and prope rty. 

About 50 percent of the r adio-marked male moose were subsequently 
killed by hunters durinq open bunting season . 

Although brown and black bear!l occur red throughout the area and wolves 
occurred north of Talkeetna . predation on adult radio-marked moose in 
the project area wae negligible. Brown and black bear predation on 
neonate •ooae was suspected to be a signi ficant mortality factor in 
the project area. Death of only one radio-marked adul t ~oose was 
suspected to be the result of brown bear predation. 

Losses to habitat or wildlife from the proposed hydroelectric 
de.elopment were to be mitigated by increasing or maintaining moose 
carrying capacity above projected levels through habitat enhancement 
or habitat protection, respectively. For habitat enhancement to be a 
successful mitigation procedure , target moose subpopulations must be 
limited by winter forage. Enhancement of moos e winter range would be 
ineffectual in increasing carrying capac. t y i f the target :oooae 
subpopulationa are limited by predation. I f aubpopulati ons are 
li•ited by forage i .n winter , dead moose should be observed in 
relatively severe winters. Surveys determining distribution o f dead 
and live •oose and anowpack depth were used to identify areas t hat 
are acceptable for mitigation . 

Observations of extensive •winter kill•, poor femur marrow fa t 
indices , and low calf:cow ratio!l in wintering areas on tba lower 
Suaitna River floodplain a.nd several tributary streams suggested that 
range quality was inadequate during inclement winters and limited 



mooae aubpopulation growth. Theae data indicated that habitat 
eahanceaent would be an acceptable ~itigation procedure. 

Kooae diatribution/ abundance surveys conducted 1~-15 and 18 Mar~b 1985 
identified iaportant winter range in a 10,600 ka area of the lower 
Suaitpa River valley . Seventy percent of tbe aooae observed occurrred 
in 18 percent of the area aurveye~. Areas with higb moose densities 
were identified as potential replacement l ands and areas adjacent to 
replaceaent landa should be conaidered for impliaentin~ habitat 
enhancement procedures !enhancement landal. 

Surveya aaaessing anowpack depth pattern• in tbe lover Suaitna River 
valley waterabed were conducted 24-27 March 1985 . During this 
incleaent winter, anowpack depth aeasureaanta varied from 25 to 225 
ca. Snowpack depths greater than 76 and 90 ca were considered 
critical for aurvival o§ calf and adult aooae, reapectively. More tban 
80 percent of 12,000 ka area aurveyed had anowpack depths conaidered 
unacceptable for mooae winter range. Mooae diatribution and 
aortality ware related to anowpack depth. Snovpack depth• were uaed 
to delienate areaa unacceptable for ~itioation . 

Periodic .ooae aurveya in 2 alpine areas . on floodplain• of 3 Susitna 
River tri~utery atreaas. in 6 areaa on tbe Susitna River floodplain 
and 3 areaa characterized by disclimax plant cosmunities provided 
baaeline inforaation for quantifying the potential of habitat 
protection and habitat enhancement for mitigating with-project loases 
in wildlife or wildlife habitat with "unit e " of mooae carrying 
capacity . Theae aurveya alao provided inf~rmation on mooae uae of 
tboae habitat typea. 

Six aurveys on 3 Suaitna River tributary atrea:s indicated that a 
ll&ldau. of over 23 , 000 1:100se days uae occurred during a 140 day 
period from late Noveaber to aid-April 1914-85 on an estiaated 17 ta2 

of winter range habitat along Alexander Creek. Dead moose were 
coa.only obaerved \n tbis wintering area . 

Ni!eteen surveys conducted over a ' year period on Bell leland . a 12 .5 
ka ialand on tbe Suaitna River floodplain . in~icated that over 10,700 
.aose daya uae occurred during a 139 day period between late November 
and aid-April 198,-85. Dead moose were seldom obaerved in tbia 
wintering area . 

Bight surveya in 2 alpine sreas indicated that a maximum of over 
45,000 aooae days uae occu~red during a 196 day pe5iod from late 
October to aid-April 1985-86 on an eatimated 73 km of winter ranoe 
habitat on Bald Mountain Ridge. Dead moose vera seldom observed in 
tbia wintering area. 

Kigbt , 23 , 21 and 19 aoose surveys were conducted in winter 1981-82, 
1912-13, 1913-1' and 198,-8~. reapectively , on sites where activities 
of aan bad altered cliaax vegetation to favor regrow5b of early 
succeaaionel diacliaax plant co .. unities. one 2.5 km diacliaax aite , 
provided over 6,200 aooae daya uae during a 162 day period between 
late October and aid-April, 1982-83. several dead mooae vera obaorved 
at tbia aite. 



These data suggest tha~ prime alpine habitats (Jald Mount,in Ridge) 
aay provide about 600 moose days carrying capacity per ka per winter . 
pri .. riparian ~abitets aay provide about 1,.00 aoose days carrying 
capacity per Ita per winter, prime habitats on the Sus~tna River 
floodplain aay provide about 900 mooee daye uae per lt:a 

2
per winter and 

about 2,500 DOOse daye ueo could be provided on 2.5 ka of eelected 
landa through habt tat enhanceaent techniquu . 

Follow-up field studiee would be necessary to evaluate level of 
success of mitigation on compensation lands. If a oose use and/or 
carryiDg capacity on -:oapensatior> lan . .U is deterained to be l over than 
projected . additional (secondary! a i tigation will be necessary . 

Jald eagle nest sites were located throughout the study area. Federal 
law prohibits activities sight cause eagles t o desert traditional nest 
sites. Locations with eagle nest sites should not be consi dered for 
habitat enhancement. 

Tba following hydrological mechaniems were identified as having the 
potntial for negatively i .cpacting moose eubpopulations downstreaa 
froa Devil Canyon: flow reqiaes, innudation, opeD water . ice 
f~raation, water temperature, silt, tree debris, fog , dissolved 
nutrients and salt water encroachment . Potential negative effects of 
these variables were discussed in relation to specific moose 
subpopulations. Most variables would i =pac t moose by alterat i ng 
species composition of plant co~:m~unitiee preferred by moose for winter 
range . Some variables could directly result in moose mortality . 

Knowledge about life history . b iology. environment , and msnagea ent for 
moose subpopulations identified to utilize t he Susitna Ri ver 
floodplain downstre am from Devil Canyon vera summari zed in naratives . 
Subjects di s cussed i n narratives i ncl uded : s ize and range of moose 
subpopulation bw:!an int e rac tion i n t he a r e a . e l qni f icant 
subpopulation movement pa tterns . not ewor thy s ubpopul at i on behavi ot 
patterns , significant mortal i ty factors a ffect i ng s ubpopulation and 
concerns and potential with-project confl icts for the s ubpopula tion. 
In this section rel evant r esearch f i ndings are partitioned by 
indenti fied &aose s ubpopulat i ons. 



INTRODUCTION 

More then 30 years ago . the search f or an ec onooical source o f powe r 
to serve Alaska's railbelt region stimula t ed i nterest in construction 
of a hydroalectric facility on the upper Susitna River. Feasibility 
usess•ents then , by the O. S. J!lureau of Reclamation and subsequentlY 
by the U. S. ~Y Corps to gngineers indicated that t he proposed 
proj ect was econo.ically feasible and that environaental i J~~pacts would 
not be of sufficient magnitude t o affect i ts authorization . 

More recently, in reaponae to an anti cipated demand for a non-foeeil 
fuel source of energy, previous ideas and plans were rejuvenat ed in 
1976 u attention was again focused on a Sustina River hydroelectric 
project . At that time, the Alaska State Legislature created the 
Aluka P-.r Authority to administer detail ed studies to re-evaluate 
the feuil:lility of developing the hydroelectric potential o f the upper 
SU.itna River, since environmental impacts of the project were not 
adequately addressed in initial technical field research studies ane 
in receat ti•es , regulations and public sentiment f or environoental 
c-rration have beco•e increasi ngly more conservative . 

8Dviroa881ltal impacts of the proposed hydroelec tri c pro ject can be 
divided into 2 hydrological categories: 1) impacts upstream and 2 1 
impacts downstream from the proposed Devil Canyon impoun~ent. 
IAJ.tial environmental impact assessments e•phasized concern i n the 
pra-iapoundaellt area ; concern in the post-impo~ndBent are a was 
caa.i4erably leas and environmental assess•ents were •token• in 
nature . Perhaps , conceptually , acute effects involvi ng loss o f 
habitats through inundation were considered to be more significant 
than indirect, long'-tar~~~ . chronic t ype effects that would occ ur in 
habitats downstream as a result of altered charact~~istics of the 
water and hydrologic flow regime~ . 

Tbough impoundments will be located in the upper portion of the 
Susitna River , environmental impacts resulting from al tered flow 
regimes will be realized along the 21S km section of downstre am 
floodplain. Indirect effects oay occur in a much wider corri dor o f 
terreatial habitats adjacent t o the river end re.aved from the 
floodplain. AD asses-ant of the types and :nagn.i t ude o f i nfluence of 
the Susitna River hydraulics on environ11ents at perpendicular 
cUatances from the floodplain is a s i mportant to determine as those 
iapaeta that occu,r within the riverbed. For migratory species of 
wildlife , ultimate effects of proxima~• i mpac ts may be geographically 
distant and leas obvious , but shoul d not be o7erlooked no r reqarded 
liqhtly. 

Tbe Sueitna River flows about 21S kill downs t ream from Devil Canyon 
before entering Cook Inlet. In a narrow sen~• · watershed o f the 
Suaitna River encompasses roughly 800 , 000 kill of axtraaely productive 
habitat for •an7 species of wildli f e. Perhaps , the potential year
roUDd carrying capacity of the lower Susi t na Ri ver Val le7 f.~r moos e 
and the innate value of the Susitna Rive r floodplain as winte r habitat 
for mooae (~ ~ ~ Miller) are unsurpassed elsewhere in t he 



Prior to statehood. the Suaitna Valley was ranked a s the aost 
productive .ooee habitat in the territor7 (Chatelain 19511 . During the 
s ... tiae period, so .. wintering 'reas were said to sustain aooae at 
concentrations greeter then 22/ka (Spencer and Chatelain 1953). More 
recent evidence indicates that concentrations and densities of aoose 
in the Suaitna Valley are greates t when deep snows in surrounding 
areas and at higher elevations persist into the l ata winter 
early/spring period and obscure browse species (ltauach 19591. Such 
dense winter aggregations are the probable result of moose froa 
nu.eroua subpopulationa. soae . as reaote as 30-•o ka (Leltesche 197•1 
to perbapa aore than 110 ka away IVan Ballenberghe 19771 , gatbering to 
seek refuge and forage in lowlanJ habitats . It appears that a eny 
-e. fr- an extensive area and nuaeroua subpopulations . ut ilize 
winter range in the Suaitna liver Valley and on the Susitna liver 
floodplain. 

lD addition to the occurrence of preferre d lowland riparian winter 
range on the Suaitna l iver floodplain. it is said that the 
deaireability of the suaitna l iver Valley for moose in the early 
1950 ' a w~a greatly aDhanced by early successional stages of vegetation 
wbicb reaulted froa wildfires . aild winters , and ebandonaent of lands 
cleared for hoaesteads , highway and railroad construction and rights
of-way (Chatelain 19511 . 

By the early 1970's . browse e7ailable on previously cleared land had 
been loat through aucceaaion and strict fire suppression efforts 
precluded replacement of fire subcliaax plant comaunities. In 
response to the decreased availability of winter browse , moose 
populations bed begun to decline . Several severe winters and 
poaaibliy a low proportion of aales in the population (Bishop and 
aauacb 197•1 coapounded the decline in moose nwabers. Presently, 
aany babitata in the Susitna liver Valley have reverted to the pre-
1930 pristine state where floodplains and riparian areas provide the 
.. jority of winter browse for aooae. Moose populations have adapted 
accordingly and now exist at lower levels . Lower moose pop•Jlation 
levels do not aean that the area is any leas i11portant to aooa e than 
it waa in the early 1950's. It simply indicates tha t fewer moose are 
using the area now because of present land management policies . 
Different land management practices could increase moo,e populations 
to levels higher than those previously docW!lented . 

It appears . that in the past , r esults of activities of man, •• 
wildfire and extensive land clearing , were the dominant factors 
involved in creation and aaintenance of young second-growth 
species for moose browse . During that same time period, other 
(•natural") pbenoaena , as beaver activity, periodic flooding , ice 
scouring, riparian erosion, and eluvial or loess translocation o f 
aoil, •hich alao stimulated growth of moose browse were viewed aa 
insignificant becauaa they were primarily restricted t o riparian 
habitats and acted on a smaller l ess dr .. atic scale. 

In the near future . habitats in the susitna liver Basin may again 
experience a broad ecological perturbation if flow regimes and other 
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h7drologie characteristics of the Suaitna liver are altered to 
ecco .. odate h7droelectric developaent and production of electric 
power. Alterations in the flow regime and other hydrologic 
cbaracteriatica of the Suaitna River (ee.sperature . turbidity , 
sutt.trate erosion and dapoai tion . ice f o.raation and scour illg . ice f09 . 
ici119 of vegetation, ice tree cha11nela , dissolved nutrient.s , tree 
debris, and etc.) could i1111act aooae in a number of ways . IJDpacts to 
aoosa would be aost profound if vegetative coaaunities which oecur 
along the floodplain ware altered so that critical seasonal habitat• 
and/or winter browse species were no longer available to various 
subpopulationa of aooae. 

A llitigation option under consideration by the Alaska Power Authority 
include compensation for with-project losses to wildlife and wildlife 
habitat includes iapleaanting habitat aanageaant techniques on 
prHelaetad lands in the lower susitna River valley. Habitat 
aanag-nt proqr-• would be designed to i ncrease and/ or a ai ntaiJl 
higher moose carrying capacity than presently exists on de signatd 
lands. 

Tba present research study was implemented: 1) t o assess the 
impact of the propoaad Suai tna River hydroelectric project on 
aoosa •~bpopulationa between the Devil Canyon damaita and Cook Inlet 
and to auggaat possi ble actions to aitigate those impac ts , and 2) to 
identify and evaluate lands i r. the lower Suaitna liver Valla7 on which 
habitaea co11ld be protected or enhanced to mitigate for loss of moose 
or other wildlife carrying capaciey els ewhere. 

Pri .. r7 objectives of firs t part of this study were : 11 t o identify 
and delineate aoose allbpopulationa that A1 , ecologically affiliated 
with the Suaitna liver downstream from Dev: l Canyon; 2 1 to determine 
how, when , where and at what magnitude those allbpopulations interface, 
directly and indirectly , wi th the Susitna River ; 3) to identify 
aechaniama through which with-pr o ject i mpacts may be transferred to 
aooae aubpopulationa ; 41 to deter mine the probable nat11re and 
approxia ate magnitude of identified impacts on each particular 
aoosa aubpopulation and 51 t o determi ne and suggest potential options 
for actions to mitigate negative wi th-project i=pacta 

Objectives of the second part of this study ware: 1 1 to i denti fy 
lands in the lower Suaitna River valley watershed on which high mooae 
carrying capacity could be maintained through habitat protection 
(raplacaaant landal or on which low moose carrying c apacity could be 
increased through habitat management Cenh.ancement lands); 21 to 
develop criteria for selecting and evaluating replacement and 
anbancaaent lands and l) to quantity the potential for mi tigation on 
replecesent and enhanc .. ent lands . 

Knowledge an.d understanding of mooat allbpopulation distribution , 
aortality factors , behavior patterns , habitat uae, and limiti.ng 
factors acquired during study of the priaary objectivea, in part , 
facilitated fulfill aent of the secondary study objectives. 

The following final project report contains relevant findings from the 
Annual Progress Report Phase I (A1~aaon 19811 , the Phase I Pinal 

A 9 



leport (~afferi 19821 , tbe Phaaa II Proqr••• ~•port( Modafferi 
19131 , tba 1913 Annual leport (Kodafferi 191•1 and through Auouat 1986 
field atudiea . Tbia report includea a diacuaaion of findino• 
pertiAent to the priaary and aeeondary atudy objecti vea. More 
detailed and apecific account• of the Study Area , ~ethoda and Pindinga 
p rtinent to data collection and data available occur in aforaentioned 
reporta . 

STUDY .USA 

I»JitDa ~ f l90dpltip 

Tbe Devil Canyon d,..ite 1 ~• about 215 ka upatre .. froa where the 
luatina liver eaptiea into Coo- Inlet (Pio . 11. While traveraino that 
diataaca the river deacanda froa about 300 • in elevation to ••• 
laval. In ita courae to Coo- Inlet , cheracteriatiea of the river, the 
adjacent floodplain , plant eoaaunitiea and aaaociated habitata for 
-•• undergo a pet tern of change. Tbeae chenoa• can be rouohly 
aaperated into four (I-IVI phyaiooraphie zonea alono the rivercourae <••• rio . 2 and Table 1. 1: 

An 10 a aection o river from Devil Canyon t o Tali(eetna . Through 
tbia atretch, the river change• elevation froa 300 to 105 aetera and 
-inUiu a narr- (generally leaa than 150 111 wide) channel, 
interrupted by relatively few widely aeparated , aeldoa abreeat, 
ialaada . Along the northern 3/ ' of thi• route , the river ia flanked 
on each aida by aountaina coaaonly ranQing over 700 a. further 
downatre .... the river epproechea Talkeetna, theae aountaina qrade 
i .nto a lower altitude plateau. Cottonwood and alder do111inau the 
river aargin . A apruce/bireh vegetative complex oceura in the river 
ba.iD. IXteuive atanda of elder doainate the ateep valley alopaa 
which at higher elavatiODa grade i nto a aoiat tundra plant eoaaunity 
of aedga , alder, willow and dwarf birch. Several ialanda i aaediate ly 
nortb of 'l'al-eetna aupport atancb of aeeond growth willow and 
cotonwood. 

12M 11: 

A 30 ka aection of river froa Talkeetna to Mo ntana Cr eek . At 
'l'alkeatna, the S~itna liver broaden• t o about 2 kill in widt h •• a 
reault of the ineraaae in wate~ volume contributed by ita confluence 
with the Chulitna and Talkeetna Rivera , a deereaae in grade and a 
QeDeral flattening in relief of adjacent floodplain terrain. It ia 
hare that the Suaitna firat exhibit• a -braided- charac ter whe re many 
•-11 ialanda break up and divert the 111ainatrea111 flow. Appar ently . 
thaae ialanda fora froa combined silt loada of the 3 eonvergino rivera 
and a reduced general flow rate from the more gradual el evational 
dtacent. Seaaonal purge• by high volume water flo• • eauae theae firat 
ialanda to be relatively aaall and temporary . The Suai tna liver 
aainteina thia braided character , •• it dropa only about 30 a in 
elevation fro• Talkeetna to i t s confluence wi th Kontana Creek . Vet 
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treeless. sedge and grass bogs and open black spruce/ paper birch 
forests coabiDe to dominate the vegetative co~plex on the flat plateau 
which extenda roughly 25 ka west of the floodplain. Beyond this 
diat&Dce a1igbt iDcreaaea in e levation are acco~anied by a 
diaappearane6 of open boqa and an increase in the overall size , 
denait7, trea size of the spruce/ birch forests. Bast of the Suaitna 
aiver, open bogs occur leas co .. only . spruce/birch forests are aore 
deu.e aDd tree size increases before gi ving wa7 to dwarf birch , 
willow &Dd ericaceoua shrub doainated alpine tUDdra plant communities 
about 25 ka away in the western foothills o f the Talkeetna Hountaina . 

l2llt. Ill: 

A 65 a section of river between Hontana Creek and the Yentna 
aiver . !hzough this stretch of the Suaitna River floodplain extensive 
tributary stre ... enter troa the Bast and Vest . Several of the 
eastside tributaries originate tO klll or aore atra7 at elevations near 
1700 • in the Talkeetna Hountaina. Apparently. a furthe r decrease in 
gradient aDd flow rate of the Suaitna River and cuaaulative silting 
froa upetreaa and local tributaries have acted, together, to fora very 
extensive and relatively per111anent island •Tsteaa. Here the floodplain 
frequently exceeds 5 km in breadth, the river occaaai~nally braids 
into 15 or aora chaDDels and islands larger than 2 ka are coaaon. 
Vegetative t7p&s adjacent to the west aide of the river in this zone 
are aiailar to those in Zone II but the e~tenaive wet treelaaa boqa 
ere leas co .. on and are replaced by spruce/ birch forests in both the 
lo-r halt and the aora reaote parts of this Zone. Wet tree less bogs 
are co.aon east ~f the floodplain . In the north , the treeless boqa 
give way to spruce/ birch forests aa elevations begin increasing about 
10 ka troa the floodplain . Super i mposed within the foraer habitats 
and within a 5 ka band along the east side of the river south to 
Willow Creek are an abunda.nce of ai tea where cliaax vegetation baa 
been reverted to more aeral plant collll:lunitiea incidental to 
construction of the Alaska Railro ad , the Parka Highway, fara a , 
boaeateada and other land developaents. 

AlpiDe t~dra becoaea a proa inent vegetative cype 20 km east of 
the Suaitna River floodplain at 650 111 elevation in the Talkeetna 
Mountaina. Tributary streams originating i n t he Talkeetna Hountains 
are coaaonly paralleled b:r a aix of cottonwood , alder, willow, spruce 
and b i rch vegetative co.aponents . 

Vegetation in the southeastern part of this Zone is characterized 
b7 a coabiDation of open treeless boqa , nWDerous small lakes and 
open spruce/birch forests . These habitat tTPe• prevail up to 30 ka 
froa tha floodplain . aa the latter be~ina to t rack to the west at the 
southern extent of the Talkeetna Hountaina . 

A tO ka section of river from the Yentna River to Cook Inlet. The 
isl&Dded ADd braided characteristics of the Susitns River are 
teaporaril7 obliterated afte r its confluence with the Yentna River . 
Por about 15 km downatreaa from thi s contluence the Suaitna River 
becoa ea a single channeled river leas t han 1 km wi de . However . in the 
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teraiaal 25 ka, the Susitna aiver again becooes very braided , attaiu 
11 ka width aDd cont!ins a series of very large ialands with surface 
areaa e~ceeding 65 ka . 

V ... tetion in the northeaatern part of this Zone is a continuation of 
tbe open tr .. less bogs and open spruce/ bi r ch forests fro• the north . 
Tba north .. stern quarter of Zona rv is dominated by fairly da nae 
aatur a spruca/birch forests i nterspersed with riparian wetlands . 
Alpine tUDd.ra b foUDd within a ka west of the river on Mount Suaitna . 
Which rises abru~tly t o over 1300 a elevation . Habitats adjacent to 
tha Susitaa liver . in the lower half of Zone rv. are 
cherecteristically wet grass/sedge aarahes interspersed with shal low 
bog ponda . 

Pig. l. scheaatically illustrates the location and d i stribution of 
variona habitat types within the study area. A aore coaplete 
charecteriaation of vegetation that occurs in these habitat types, 
appears in ~able 2. A more specific diacription of plant species 
which c~aprise these habitat types is available in Viereck and Little 
119721 . 

CliMte 

Bistorical cli•atic recorda for the lower Suaitna aiver Valley 
vary fro. extensive and coaplete to spotty and scanty, depending 
oa the specific locality . aecorda for Anchorage and Talkeetna , which 
ere probebly representative of areas near Cook Inlet and more interior 
areae, reapactivley , are coaplete for more tha.n 20 years. Data from 
other locations are considerably le•• co•plete . 

IA general , cliaatic conditions throughout the study area grade froa 
tboae strongly UDder ocwanic inf_uence , at Cook Inlet . to those where 
continental .. ather pattern• become aore doainant , at Devil canyon. 

S..-.riea of precipitation and temperature recorda are presented in 
Tables 3 and t , respectively. These data document general weather 
characteristics and deaonstrate the gradient froa a modera ted , 
Mritt.e climate to a aore harsh and extreme continentally influenced 
cliaate, as one aoves inland froa Cook Inlet (Zone I I and up the 
Su.itaa liver to aore interiorly l ocated areas near Devil canyon (Zone 
IV) (Pig. t l. 

Climatic regiaea are known to have direct and i ndi r ect a!Lecta on 
.oosa (Bishop and aauach 197t , Coady 19741. It can be expected that 
... tiorated maritime cliaatic patterns near Cook Inl e t are aor e 
favorable for moose populations than the characteristically in•erior 
weather patterns encountered as one moves far ther ~P the Suaitna ai 1e~ 

toward Devil Canyon. 

One would expect that thermoregulation may be less probleaatlc for 
.oose aubpopulationa near Cook Inlet than f or aubpopulations in 111ore 
interior areas where ambient temperatures are mor e extreme . 

Siailarly, direct and indirect effects of snowfall on aoose auat 
i ncrease substantially as one aovea away from Cook Inlet , north, to 



more interio r regions where snowfall i s gre a ter and snoweover more 
persi stent. 

Strong prevaili ng cold northeasterly winter winds fro~ the Hatanuska 
River valley eli•inetes t ha anoweover in moat ereae between Palmer , 
tbe Yentna/ Susi tna Ri ver confluence and t he ~outb o f the Sus i tna 
River. Wara eoutbeasterly winter winds from the Xnik and Turnagain 
~ frequently cause snowpaeka i n Zone IV to e l t and settle 
uu.eeaonably early Leek o f snow cove r makes portions of t bis area 
very favorable for aoose winter range . 

Pro:leet ~ Aru 

The study area for assessing i•paet s of Susitna !"~·· -• 

bydroeleetrie develop•ent on •ooae was delinea ted by the extent of 
aov-nts doeuaenttd for aoos .. whleh were known to util ize habitats on 
the SUaitna River f loodplain. 

It ••• assumed that moose which utilize Susi t na Rive r floodplain 
habitats in any manner , during any seasonal period , for any length of 
ti ... •ay be impacted by hydroelectric develop•ent . Ultimately, that 
area eneo•peasing all :::locations o f moose radio-lUrked on t ,be 
Susitna River floodpl a in was considered as the zone where impacts 
could potentially oeeur. 

Sybttu¢r L9cations 

Inf oraation on specific aspects of moose eco logy were collected from 
isolated geographical areas located within the overall study area . 

Col!parisou 21 Moon ~ill and ~ Coapoai tion : 

Data for comparing densitie~ and age composition of moose wint ering in 
different geographical areas and habitats were collected from 2 
predominantly ••all islanded, low relief, floodplain areas and 4 
pri•arily large islanded , high relief , floodplain i slands l ocated on 
tbe SWiitna River south of Tal keetna !Pi g . 5). 

~ ~ 21 Diseli•ax Habitats: 

Data for determining moose use o f habitats where "natural" pl ant 
succession had been altered by man . were collected from 12 sites 
located adjacent to the Susitna River floodplain s outh of Talkeetna 
(Pig. 6) . 

~ Di stribut ion gn the Susitna River Floodpl ain: 

Data for deli neating aoose di stribution and quantifying use o f 
the Susitna River floodplain. da ta were ga t her t or 4 subsections 
(Zones) of the floodplain (Pig . 4 ). 

Other I mportant Ripari an Wintering ~ !m! Hoose Mortality: 

Data for identifying and locating impor tant non-Susitna River riparian 
•oo•e wintering areas and for documenting moose winter mortal i ty were 
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gatbered froa • Susit.na ltiver tributary streau !Fig. •1. These 
tributary atre ... originate froa extensive waterab da west of tbe 
saattna aiver floodplain. 

IR2U. 2U. 21 URi~!!. Vipteripq k.t..U: 

Data for cleteraini ng aoose uae of alpine winter range areaa were 
gatbered froa 2 loeationa in the weatern f ootbilla of the Talkeetna 
~tailla !Pig . 71. Th••• areaa were located about 2S ka eaa t of the 
l~itDa aiver floodplain .. 

IMO&tut lfon-Suli;na ~ Vinteripa ~: 

Data for icleDtifying and generally locating iaportant non-Susitna 
2 aiver floodplain aooae wintering areas were gathered froa a 10600 ka 

area includillg aoat of tbe Suaitna aiv ... r waterabed doWDatreaa f roa 
Devil C&Dyon !Pig. 8 1. 

SD9!!R1ck g,.u~t in ~ Sulitn. li'{H !.l.ll.!.f.: 

Data for
2
aaaesaing an.owpack deptb were gathered froa an approxiaately 

12000 ka area in the Susitna aivar valley downatream from Devil 
c~- IPig . II. 

IR2U. lortalitl in lighway and aailroad aigbt-Of-!axa: 

Data for aooae killed by colliaiona with traina or vabiclea in Alaaka 
aailroad or highway right-of-ways , reepectively, were gathered and 
&Dalyaed priaari ly for aectiona of railroad bet ween Vaailla and 
CbuliltDa Paaa and for aaction of the highway in Gaaa "anageaent 
lubullita 14& and 1•B . reapectively !Pig. 31 . 

KBTHODS 

SubpoPIIlttilm I4entiU. Behavior. lcology ~ "ortalitY Pacton 

at4io-aarkiog: 

To identity aooae aubpopulations that are ecologically affiliated with 
Suaitna River floodplain ha.bitat downatreaa from Devil Canyon; to 
~••e•• tbe ecological iaportance of theae habitats t o individual moose 
aubpopulationa; to deteraine timing , location , duration , and magnitude 
of aooae ~• ; and to identify seasonal and annual pattern• of aooae 
uae for thoae habitata , it waa necessary t o periodically locate and 
obaerve individually identifiable mooae. 

To provide identifiable individuals that could be periodically 
relocate! , aeaplea of aooae were captured by imaobilization and aarked 
with vtaual and radio-tranaaitti nq coll ara. Bach collar featured a 
diacrete viaible nuaber and radio frequency . 

llooae -r• typically iaaobilized with a.n ltorphine 1"-99) :RompUIII 



gat.Mred fr- • Suaitna lliver tributary strea.. (Fi g. •1. These 
tributary atra ... originate fro• e.xtansive waterab cis west of the 
saattna aiver fl~plain . 

Data for detenining 1100ae use of alpine winter range areas ware 
gat.Mred fr- 2 locations in the western foothi l ls of the Talkeetna 
lloaataina (Pig . 7 ). Th• se areas ware located about 25 k11 aaat of the 
luaitna atvar floodplain •. 

IMO&tlat l!on-Suaitna ~ Vinteripa ~: 

Data for identifying and generally locating iiiPC)rtant non-Suaitna 2 atver floodplain •oo•e wintering areas were gathered fro• a 10600 kll 
area including aoat of tha Suaitna aiv~r watershed downatre•• froa 
Devil Canyon IPig. II . 

S119!!Rtck RD."- in ~ Suaitpa aiv..H. !Jll..!.t.: 

Data for
2
aaaeaaing anowpack depth were gathered fro• an approxiaately 

12000 kll area in the Suaitna lliver valley downstream from Devil 
C~OD (Pig . II . 

~ lortalitl in ligbway and aailroa4 llight-ot-!ara: 

Data for 1100ae killed by colli sion• with trains or vebiclea in Alaska 
aatlroad or bigbway rigbt-of-waya , respectively , were gathered end 
analyaed prillarily for section• of railroad between Wasilla and 
Cbuliltna Paaa and for section of the highway in Game "anageaent 
SW..UUta lU and Ull . reapectively !Pig . 31. 

KBTIIODS 

S!lbpopullti!m I!ltntitt. Behavior . Ecology !!!!! "ortality Pacton 

aactio-urkipa: 

To identify 11ooae aubpopulationa tbat are e cologically affiliated with 
Suaitna River floodplain habitat downstream from Devi l Canyon; to 
~••e•• tbe ecological i•portance of tbese habitats to individual 11oose 
aubpopulations ; to dateraine timing, location, duration , end magnitude 
of 1100ae use ; and to identify seasonal and annual patterns of • oose 
uae for those habitats , it was necessary to periodically l ocate and 
observe individually identifiable •oose . 

To provide identifiable individuals that could be peri odically 
relocate! , •&~~~~lea of 11ooae were captured b]' i .... obi l i zation and • arked 
with visual and radio-trana11ittinq collars . Bach col l ar featured a 
discrete visible nuaber and radio frequency . 

Moose -re typically ia.obil i zed with an Btorphine ("-99l: Jtompum 



(~laaine h7drocbloridel aixture (10-12cc: lcc • 9 ag and 100 aq/ cc , 
raspec:tviel7) adJI.inistarec! i nt r aau.scularly with Pal-r Cap-Chur 
equipaent b7 personDal aboa.rd a hoveri ng Bell 206!1 helicopter. 
z-biU.aed moose .. re revived with an intra•enous injection of 
Dipr~norphine !M50-50 , 10-12cc • 2 mg/ ccl . 

While tm.obilized aoose were collared, measured, marked with ear tags. 
tbeir age was estiaated b7 i ncisor tooth wear. their sex was 
deterained and for feaalea associations with young were noted. 

Ten, 29, 18, 7 and 12 moose were captured and marked i n winter on t he 
ice and snow coYered Susitna River floodplain between Sheep Creek and 
Sbe~ in 1980 !Arneson 19111, between Delta Islands and Porhge in 
1911 (~afferi 1982) , between Delta Islands and Cook Inlet in 1982 
(~fferi 19131 , at the Montane Vest •diacliaax• site in 1983 and 
betw.ea Talkeetna and Chase in 198• . respectiYely (Pig. 9) . Due to 
tbe relatival7 unaYailabilit7 of aooae on the floodplain nortb of 
Talk .. tna in 1910 and 1911 . aoae i ndividuals were capt~ed up to •oo • 
off tbe floodplain . 

a.dio-.arked aoosa .. re relocated with Cessna 172 . 180 or 185 aircraft 
equipped with a Yegi or •a• t71)e antenDa on each wing . Relocatio.n 
~ .. re conducted at intervals of about 3 weeks in 1980 and about 
every 2 .. eks thereafter . :tncle1:1ent weather occaeionally altered tbia 
ac:lleclul.e • 

llaloeationa (audio or audio-visual) of radio-marked a ooae vere 
iaitlall7 noted on 1:63, 360 scale USGS topoqfaphic mapa and 
aabaequantl7 transferred to transpare nt aap overlays for computer 
cligitiaation. Data on elevation, vege tation, snow cover and other 
.ooae at tbe relocation site were also recorded. Por mor a complete 
details of date aanagement , see Miller and Anctil (1981 1. 

Pive aoosa (Ro . 22 , 23 , 26 , 27, and 91 ) originally captured and radio
aarked in April 1980 were located , capture d and :narkad ·with new visual 
and radio- traneaitting collars on 27 March 1983 . Original radio
tranaaittera on these moose ware expected to e.xpire wi t 'hin several 
110nths. 

Soae individual moose provided over 150 points o f relocation . 

UnA: Cepsusu : 

lliver cenauses ware conducted to compliment dat a on relocations of 
individual radio-aar·ked moose by providing more quantit.ative data on 
behavior patterns for aoose subpopulationa . 

Moose were known to use the Suaitna River floodplain year-round. 
Pre•ious research indicate d that the magnitude o f usa was 
significantl7 greater during winter and, particularly so during 
wintera characterized by deep anowpacks which persisted for a lon.g 
period of time (Iausch 1958) . In con.aideration of tbia ~ ~ 
knowledge , periodic aerial censuses were conducted over the Suaitna 
lliver floodplain from Devi l Can7on to Cook Inlet , to assess tbe 
aagnitu4e, delineate tiaing and determine location and spatial 
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distribution of moose use of floodpla i n habi tats . These surv~ys were 
conducted t hroughout th- winter period as snow cov~r pe rai tted 
obaa~ation of ~oosa. 

I did not initiate river censuses 1D the wi~ter of 1980-81 . Vban I 
bee ... faaillar with this project , in early 1981, radio-aarkad DOOse 
bed already begun t o abandon the Susitna ~iver floodplain and censuses 
at that tiaa would have bean futile. In the winters of 1981-82 , 1982-
13 , 1913-1• . 198•- 85 , respectively, 6 , 11 , 7 and 11 r iver c ensuses 
.. ra conducted . In winter 198•-85 , censuses were limited to portions 
of tbe Susitna ~ivar floodplain near Caswell . ~ashwitna , Delta 
Id&IMb, Ball Island and between Devil Canyon a.nd Sunshine Bridge . 
liver Zones I and IIa correspond to that porti on o f the Sus itna ~iver 
floodplai n between Devil Canyon and Sunshine Bridge (see Pig. 4). 

Aerial river censuses were conducted with a PA-18 aircraf t fl own at 
low elevation i n a parallel transect pattern between opposing banks of 
the SusitDe liver floodplain and upstreaa froa Cook Inlet to Devil 
Car~.yon . Tbough l iaitations of aerial aoose survey techniques ware 
known (Lalascbe and Iausch 197•1. the object of river censuses was to 
count Ill aoose on the Susitna ~iver floodplain (includ i ng 
intercoaaecting sloughs) in the designa ted survey area . 

liver censuaes were conducted over a time period to encompass t he 
buildup, peek and decline in moose use o f winter range on t he 
Suait.na liver floodplain . Duri ng r iver censuses , moose obse rved 
.. re .. signed t o the following cat~ories : antlered aoose . an t ler less 
aooae, feaalas with 1 calf , f emales with 2 calves and l one calves . 
Locatioae for all soose observations were noted on 1 :63 . 360 scale USGS 
topographic aaps. 

Weather and numbers of moose observed af~ected duration of individual 
censuses. Incl ... nt weather and inadequate snowcove r for observing 
aoose frequently disrupted continuity within and between surveys. 

To account for obvious variation in ecological charac teristics of the 
Sustina liver floodplain between Devil Canyon a nd Cook Inlet , r esults 
of river censuses were reported for 4 physiographic zones (Pig . 4 .). 
To facilitate coaparison of moos e densities between physiographic 
zones , surface area of terrest r ial and aquatic habitat avai lable on 
the floodplain within each physiographic zone was visually estiaated 
fro" 1:63 , 360 scala USGS topographic maps . 2s urface areas ot 28 and 
31; 23 and 21 ; 65 and 104 ; and 65 and 29 km . were estimated t or 
aquatic and terrestrial habitats . respectively . in Zones I , II. III 
and IV, respectively. 

After conducting aerial r iver censuses over seve r al years , it appeared 
that aoose were not distributed evenly t hroughout the Susitna River 
floodplain . Koose use (aoose densi ty) appeared to vary between 
different e.reas and habitat types on the floodplain. 

To exaaina this contention and t o identify and subs t antiate the 
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distribution of moose use of floodplain habitats . These surveys were 
conducted t hroughout th• wi nter period as snow cov~r par•itted 
observation of »aoae. 

I did not initiate river censuses in the wiLter of 1910-11 . Vben I 
bee ... faailiar with this project , in early 1911, radio-aarked .ooae 
bad already begun tn abandon the Suaitna River floodplain and censuses 
at that ti .. would have been futile . In the winters of 1911-12. 1912-
13 , 1913-lt . 191t-15 . respectively , 6 , 11 , 7 and 11 river censuses 
were conducted. In winter 191t-15, censuses ware lt.ited to portions 
of the Suaitne ~ivar floodplain near Caswell , ~aahwitna , Delta 
Ia18D48. Bell Island and berween Devil Canyon and Sunshine Bridge. 
liver Zones I and IIa correspond to that portion of the Susitna River 
floodplain between Devil Canyon and Sunshine II ridge (see Pig. • I • 

Aerial river censuses were conducted with a PA-ll a ircraft flown at 
low elevation in a parallel transect pattern between oppos ing banks of 
tha Svaitna liver floodplain and upstreaa fro• Cook Inlet to Devil 
Canyon. Though liaitations of aerial aoose survey techniques were 
known (Leleache and Iausch 197tl . the object of river censuses was to 
count all aooae on the Suaitna liver floodplain (including 
tntercoanectiDg sloughs) in the designated survey area. 

liver cenavaea were conducted over a time period to enco~ass t he 
buildup, peak and decline in moose use o f winter ranc;~e on the 
lvaltna liver floodplain . During river cen,usea, moose observed 
were .. signed to the followinQ categories: antlered aoose . antlerless 
aooae, f ... les with 1 calf, f emales with 2 calves and lone calves . 
Locatloaa for all .ooae observations were noted on 1 : 63 , 360 scale USGS 
topograpbic saps . 

Weather and nuabera of moose observed af~ected duration of individual 
cenauaea. Incle .. nt weather and inadequate snowcove r for observing 
-e frequently disrupted continuic:y wic:hin an.d between surveys . 

To account for obviova variation in ecological characteristics of the 
Suatina liver floodplain between Devil Canyon and Cook Inlet , r esults 
of river censuses were reported fort physiographic zones (Pig. t. l . 
To facilitate coaparison of moose densities bet ween phyaiog·raphic 
zoaea , surface area of terrestrial and aquatic habitat available on 
the floodplain within each physiographic zone was visually estiaated 
fr~ 1:63,360 scale USGS c:opographic maps. 2s urface areas o f 28 and 
31; 23 and 21; 65 and lOt ; and 65 end 29 km . were esthtatad f or 
aquatic and terrestrial habitats. respectively. in Zones I , II . III 
and IV, respectively. 

After conducting aerial river censuses over several years , it appeared 
that aooae were not distributed evenly throughout the Susitna River 
floodplain . llooae use (aoose density) appeared to very bec:ween 
different are .. and habitat types on the floodplain. 

To exaaine this contention and to identify end substantiate the 
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relative iaportanc:e of di fferent geoqraphi c:al areas and/ or habitc:t 
types for aooae winter range on the Susitna River floodplain . data on 
aoose density c:ollec:ted on river censuses in 1981-82 , 1982-83, 1983-8• 
aDd 191•-15 .. re c:oapared between 2 predoainantly saall islanded . l:)w 
relie1 , braided floodplain areas (Caswell and ~ashvitnal l oc:ated 
north of the Kashwitna River end • higher relief , large islanded, aore 
deeply c:baDDe~ed floodplain areas (Delta. Bell , Alexander and Beaver) 
loc:ated south of the ~asbwitna River (see Pig. 51 . 

~2loaic:al lli1t 21 Syhpopqlation Behavior: 

Tbe ec:ologic:al basis of aooae subpopulation behavior and aovecent 
patterns was aaaeaaed by relating inclusive calendar dates for 
aignific:ADt aonae life history events to seasonal tiaing for 
doc:uaented aooae aoveaenta. This methodology enabled ae to relate the 
tiaing of aooae uae or nonuae of Susitna River floodplain habitat& 
with significant events in moose life history . A deac:r iption of life 
biatory events utilized in t his analysis and assigned inclusive 
calendar datea are presented in Table 5 . 

Tiae periods for life history events did not encompass the entire 
calendar year . Transitory intervals were delineated between range use 
periodl to ac:c:oaodate movement or trans ition froa one range or period 
to aDother. To reaove affec:ts of transitory moveaents on identifying 
loc:atioaa of seasonal ranges , a very narrow spread of c:alendsr dates 
was used to enc:o8paas life biatory e~ ~nts . Data provided from this 
analysis aay be interpre ted to illustrate bow and where iapac:ts fro• 
bydroelec:tric: devalopaen~ would aost likely be realized in relation to 
aooae aubpopulation geography and ec:ology !i.e., witb-projec:t l osses 
to aoose or winter habitat on the Susitna River floodplain may iapac:t 
bunters in a particular area . affec:t fall aooae sex/age c:oapoaition 
surveys in another area and a lter results o f spring and winter c:alf 
c:o~aition surveys i n yet other geographical areas.). These data 
also provided indirac:t information on the ec:ologic:al importance of 
floodplain habitats to moose (i.e .• Why do moose utilize f l oodplai n 
habitats?, what do floodplain habitats provide to moose 
aubpopulations?. etc: .). 

~ K9rtalitx 1n the Alaska Railroad and H~ RiRhts-2f-Vay 

Bydroalec:tric: developaent of the Susitna River will involve 
tranaporting large quantities of equipment and materials on freight 
trains and highway vehicles from Anchorage and aore southern sea 
porta, northward along the Alaslta Railroad and highway rights-of-way . 
reapec:tively, to the prospec tive d-= sites. During construction of 
tbia projec:t , aaount and frequ~nc:y of t ra i n and vehicular traff ic: will 
inc:reaae greatly. 

Large nuabera of moose have reportedly been killed by collisions with 
train• and and vehilc:es in the Alaska Railroad and highway rights-of
way , reapec:tively , (Rauac:h 1958 and ADP•G Piles., reapec:tively ). 
Mortality of moose from from these sourc:es is particularly great 
during winters characterized by deep and persistant anowpac:ks whic:h 
c:auae aooae to c:onc:entrate in l owland areas near rights-of-way. 

~ 17 



~ Railroad RiAht-of-Vay: To obtain information on moose 
.ortality in the Alaska Railroad right-of-way , historical trai n 
di•pateb record f ile• were obtained and reviewed (Alaska ~ailroad 
files) . Accuracy of dispatch records for numbers eoose killed by 
collisions with trains , prior to acquisition of the railroad by the 
State of Alaska have been questioned. ~ill estimates may be inaccurate 
and inordinately low (Rausch 1958). ~ill records and the recording 
syst .. utilized after state acquisition (1983) o f t he then federally
owned railroad, is considered to be more accurrate. 

The Alaska State Department of Transportation dispatch records for 
train killed moose between Seward and Fairbanks from 1963 through 1986 
were reviewed and analyzed by year , winter period and location . 
Coincidentally, the 1984-85 winter was characterized by a very deep 
snowpack which persisted well into April, caused large numbers of 
aoose to concentrate in lower areas , and resulted in a large moose 
kill by collisions with trains. Available data were analyzed to 
doc:~ment tbe timing , location and magnitude of the moose kill by 
traiJUI in the railroad right-of-way. The resultin~ data also provided 
baseline inforaation from which to ma.ke recol!llllendations for minimizing 
this with-project source of moose mortality. 

Hiqbwat liqbt-of-Var: Moose killed by collisions with vehicles in 
hiP..y rights-of-way are reported to the Alaska State Troope.r s. 
Data on .ooae mortality in highway rights-of-way are provided to the 
Alaska Departaent of Fish and Gaae by the Alaska Department of Public 
Safety. The actual number of moose killed by collisions with vehicles 
ia more than that which is reported and recorded . Many : oose are bit. 
injured, and die undetected away froo the roadway. Other moose that 
are hit and killed, are not reported . Data on moose killed by 
collisions with vehicles in highway rights-of-way in Game Management 
Subunits 14A and 8 from 1970 through 1986 were obtained from 
Depart•ant of Fish and Game files. Game Management Subunits 14A and 8 
extend from Lhe ~ik River . south of Wasilla. northward parallel with 
the Suaitna River to Talkeetna (see Fig. 1). 

Mitigation 

Hydroelectric development of the Susitna River will eliminate 
and/or altar wildlife hab~tat and re•ult in an overall decrease 
in wildlife carrying capacity of the Susitna River valley. 

To address this po•sibility , the Alaska Power Authority i nitiated a 
process of identification and evaluation of "compensation lands• which 
could ba managed to offset unavoidable "with-project• losses in 
wildlife carrying capacity. J nder this plan . compensation for "vith
;>rojact• loaaaa i n wildlife carrying capacity voul~ involve 1) 
aacurina and protecting produc t ive habitats from future alteration as 
•replacement lands• or :2) securing lesa productive habitats and 
secondarily increasing their carrying capacity as •enhancement lands• . 

leplac-~a~t lands are lands that , in their present atate, 
because ot location or habitat type . are deter•ined to be 
iJIPC)rtant to 1100ae. Preservation or protection of such landa 
fro• alternate or different land uses which would degrade their value 
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to aooae , would in fact . be an acceptable f or m o f miti9ation . 
lteplace .. nt landa may be landa uaad by aooae for calvin9 , winter 
ran9• • or ruttin9 late .) and for thoae reaaona protection of thea ia 
datarained iaportant for aaintainin9 and auatainin9 the int.;Tity of 
apecific aooaa aubpopulationa . 

Bnhancaaent landa are land• where aooae carryin9 capacity could be 
aeintainad at hi9h leveb or incraaaad to hi9her l eve ls throu9h 
habitat aana9aaent t achni quea . The net affect of habi tat aana9ement 
(anhanca .. ntl would be a poai t ive 9ain in aooae carryi n9 c~pacity. 
Coe.idarin9 the preaent atate of 1tnowlad9e on habitat enhancement , 
enhanc ... nt activi tiaa would bR limited to landa with potential for 
aooae winter range (Rarza-Bbaaco Suaitna Joint Venture 19841. In the 
abaence of high lavale of predation , quantity and/or quality of winter 
raage (uaually bro .. e quality) affecta annual recruitment to aooae 
aubpopulationa . Long-tara aooae population lava le are liait ad by 
interaction of aevere wi nter weather condit ione (dept.h and pera.iatence 
of the anovpack ) and ran9a quality . If winter ran9e quality can be 
iaproved or aaiDtainad throu9h habitat manipul a t ion to increaae tbe 
carr.ring capacity, then greater nuabe r a o f mooae will aurviva aevara 
winter weather conditione and long-term subpopulation levels will be 
elevated. 

To provide information on mi9itation optiona, atudiea were inti tiatad 
in the Suaitna ltiver valley dovnatre am from Talkee tna to: 11 develop 
criteria for aalect i ng and evaluating replacement an.d anbancaaent 
lanct.: 2) identify potential replacement and enbancanent landa; an.d 3) 
quantify aiti9ation potential f or replacement and enhancement options. 

Selecting ~ Eval uating Compenaation Landa: 

~ Qwnerahip and ltegevegetation Potential. Related but independent 
atudiaa were undert aken to identify owne rship atatus (LGL Conautanta , 
filea) and revegetation po tential of lands (Rarza Bbasco Suaitna Joint 
Ventura 1984) in the lower Suaitna River valley consideration . 
Information on ovnerahip statue vaa used identify landa that could be 
eoe.iderad for procurement and alternative manag~~~ent patterna . 
Information on revegetation vas util i zed to further i denti fy land• 
that d i d or did not have potential f or vegetative enhanceaent . 

Hooae Subpopulation Ecology and Behavior . In this atudy . criteria and 
proeedurea for aelecting and e~aluatin9 the enhancement and 
replaceaent potential of apeci fic landa in the lower Susitna River 
valley vera primarily gleaned from information on behavior and 
aoveaant pattern• of radio-marked moose and from observations on 
diatributi on and habitat uae of unmarked aooae obtained froa aerial 
aurveya . Additional information vas obtained f rom secondary analysea 
of data 9atbared for other a s pects of this 5tudy. 

Abundance Stratification Survey. Bnhan::ement and replacel'lent 
potential of apeci f i e land• vas appraiaed by quantifyi ng distribution 
and abundance of aooae i .n winter. Lands which were utili zed by lar9e 
nuabera of a ooae in winter were asawaed to have a hi9h i nnate carryin.g 
capacity and a hi9h potential aa r eplacement lands. It vaa further 
aaaumed that lands which were ut i lized by lar9e number• o f mooae in 
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winter were probably at or near carryin;r capacity and would be 
• relatively unresponsive• to enhancement techniques . However. landa 
adjacent to areu which were utilized by lar9e nwnbera of moose in 
winter were coneidered :o have a high enhancement potential. 

To identify apecific lands which bad enhancement or replacement 
potential a •oose di~tribution and abundance sur ve y was 
conducted in a 10600 km portion of the Susitna River watershed 
downstream fro• Devil Canyon (Fig . 81. 

Procedures for conductin9 the moose distribution and abundance survey 
were similar to tbosa utilized for stratifyin9 sample units in a 
stratified rendo• census •ethod developed for moo~• (Gasaway et al . 
1985). The survey area was divided into 30-CO km sample units 
discernab1e fro• low flying aircraft (Appendices A and Il l. Sample 
unite were aurveyed for •oose and moose tracks. A " •oose track" vas 
indicated by fresh .oose tracks in the anow. "One" eoose track 
theo.retically indicated that QB.!. !loose was present in the sample area 
but waa not observed. The survey was conducted at low level flying in 
Ceaana 180/185 aircraft with a crew of a pilot , navigator and 2 
obeervera. Obaervations of moose and moose tracks were "called out• 
to the navigator who recorded them on 1:63,360 scale USGS topographic 
.. pe. The navigat?r also directed the pilot through tbe survey area 
and plotted the flight path on the same topographic maps. Sample unit 
boUDdariea were delineated on the survey map so that none were 
overlooked. Typically , the search effort lasted two-three minutes and 
involved two-three aerial tranaects through representative habitat 
typea in each sample unit. 

Jacauae aa.pla units in size (3- 23 sq mil. raw survey data were 
adjusted. To obtain adjusted estimates of moose uae among different 
aize a .. ple uni ts . values for moose and moose track density were 
calculated for eecb s .. ple unit by dividing the number of moose and 
mooae tracks observed by area of the sample unit. Area for s .. ple 
units waa calculated with computer software from data of co•puter 
digitized ... ple u.nit boundaries. 

llecauae overatory and habitat type affect observability of moose , 
these survey procedures fail to enumerate ·a~l" moose present in 
particular s .. ple units. However . for many sample units in alpi ne 
tundra or low shrub habitats , almost all moose present were observed 
and counted. 

Number of "•oose tracks" in sample units with high moose density ~re 
of little value because when moose were readily observed "track calls" 
were neglected. However, in aample units where few moose or no aooee 
were obaerved. " track counts" accurately reflect previous uoose use or 
movement• throuqh the area. s .. ple units or habitats o f the l ater type 
are probably •uch •or e important to moose than areas where bot h few 
mooae and few tracka were observed. 

This aurvey technique provided an economical means of delineatin9 
diatribution and relative abundance of moose throughout a major 
portion of the lower Sueitne River valley . Reaults of this survey, 
also contributed circumstantial evidence that wes used. in part. to 
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aake eatiaatea of moose aubpopulation size. 

loD-Svaitna !l!!L floo4plain Vipterig~ ~· To refine identity 
&ad location of i~rtant non-Suaitna River floodplain aooaa wintering 
areas , aerial surveys ware conducted along floodpla i ns of Suaitna 
l i ver tributary streams (sea fig. •1 and in alpine areas o f the 
.. atern foothills of the Ta~kaetna Mountains (sea Fig. 7). Tributary 
atreaa floodpl~in areas surveyed were the Yentna River and Alexander , 
Kroto and Hoose Creeks . ~pine areas surveyed wa r e D•~d Mountain 
lidge and Willow Hountain. Twelve and I peri odic •oo•• surveys vera 
conducted in tributary atraaa floodplain and alpine areaa , i n winter 
191•-15 and 1915-16, •eapeetively. One aoose survey vas conducted in 
alpine areas in winter 1916-17 . Survey procedures and data recorded 
.. re ai•ilar to those for river censuses. 

1191p1Ck Q!R!h ~. Snowpaek depth affects the quality of moose 
wiDter range. Deep snow i•pedea •ove•enta of aooae , buries forage, 
raducn availability of forage and increases energetic costa of 
obtaining forage. a.agardlaaa of forage availability , areas that 
traditionally have a deep and persistent anowpaek are of little value 
as .ooea winter range. Ideal •ooaa winter range aay be characterized 
bJ a shallow anowpack and an abundance of forage . To evaluate the 
eaban~e-nt or replace•ent potential o f specific lands with respect to 
aaowpeck conditione, a survey waa proposed t o deter mine anowpack 
depth ewer an extensive portion of the suaitna River watershed 
dowaatraaa fro• Devil r 1nyon (see Fig . 81 . 

A technique basad on ayatematic aaapling design was utilized to assess 
anow deptba througbout the study area. This technique involved 
.. aauring and recording snow deptbs in a grid pattern defined by the 
pointe of intersection of ranget townabip coordinate linea on 1:250 , 000 
scala USGS topograpbie napa. Ttia aetbodology provided snow deptb 
.. aaura-nta at about 10-1• ka intervals in the area aaepled . It vas 
believed that tbia aaapling intensity would adequately describe 
anowpack configuration throughout the study area. 

At locations of particular interest , the Bell Island area, toe Chijuk 
Creek area and tbe Chulitna-Suaitna a.iver • triangle• area , additional 
representative aaapling sites were selected during f i eld operations. 
Saepling was intensified in the foreer area because it was known to be 
a heavily utilized •ooae wintering area . The latter two areas were 
aaapled intensively because they were specifically being considered 
for enbanca•ent in the Suaitna Ryrdoelaetrieal Project Hoose 
Hi tigation Plan I LGL Consul tanta , files ) • 

In theory, aaapling sitae were indicated by the point of intersection 
of range/townabip coordinate linea on 1:63360 seale USGS topographic 
•apa. In the field , aaapling sites ware located by reference to 
topographic .. P features . A Bell 205B helicopter vaa used to navigate 
two field personnel aa near aa possible to each predeterainad sampling 
site. Vben vegetation or topography precluded landing helicopter at 
tbe predeterainad aaa pling site an alternate aita waa selected. 
Alternate aitaa were the next nearest area where the helicopter could 
be landed. In aoat caaea, aaapling occurred within 200 • of the 
preselected site. Since glaciation a~fected actual snow levels on 
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lakes aDd waterways . sampling over those subst.ratea .,as avoided and an 
alternate site ~•• selected. 

At each ••~ling site , snow depth was measured with a graduated t wo 
piece. 250 ca length of 2 ca width aluainua U stock. This aluminum 
probe was "jabbed" through the snow pack until ita tip contacted a 
tira aubatrate. Frequently the probe had to be forced thxough 
c~cted and/or crusted layers of snow before a solid s~atrate was 
reecb.ed. Five snow depth aeaaureaenta, spaced about 30 ea apart were 
obtained aDd a recorded at each saapling site. In moat eases , 
aeaeureaenta were taken from aboard the helicopter or in fores t 
openings lees than 50 m in diaaeter . Results of each aeries of 
aeaeureaenta ware called out to and recorded by the person navigating 
the pilot to aaapling sites . 

A single value for snow depth was ultaately associated with each 
eaapling site . To obtain this value the high and low values were 
diacarded. If 2 or 3 of the reaainin~ measureaanta were common . that 
value ••• utilized; if not , the arithmetic mean of the three 
aeaaureaenta was calculated and utilized . The resulting number vas 
aaaoeiated with the sampling site. 

Field saapli.ng waa timed to correlate with bo th annual maximua s.now 
aeeuaulation in the study a.rea and the ti.me period when aost moose 
aubpopulationa are distributed on "leta winter• winter ranges . Data 
obtained during earlier phases of this study indicated that some moose 
aubpopulationa do not move to winter range until late January. Field 
survey procedures were eondu~ted on 2•-26 March 1985 . Circumstantial 
evidence indicated that seasonal and annual timing of the anovpaek 
depth survey coincided vi th max·imua anovdeptbs recorded for the study 
area in a ten-year period (SCS 1985) . 

Food-Belated ~ Hoose MortalitY. Habitat enhancement techniques 
ar~ usually designed to produce additional winter food for moose . For 
habitat enbanceaent techniques to be affective in inc reasing moose 
carrying eeJ)eeity, "target" moose subpopulationa must be directly or 
indirectly limited by winter food resources . Habi t at enhancement 
targeted for a moose aubpopulation that is limited by factors other 
than winter browse (as predation) would be inappropriate mitigation. 
Before habitat enhancement is considered an acceptable method of 
aitigation for a moose aubpopulation , it should be d emonstrated that 
the aooaa aubpopulation is limited by availability of winter forage or 
that availability of additional t orage will have positive affects on 
aooae carrying capacity. 

Inadequate winter range conditions ere typically evidenced by: an 
overall scarcity of browse , browse available above the snow level i s 
priaarily large diameter branches and evidence of feeding on tree bark 
may be obvious. Inadequate winter range aay initially affect moose 
nutritive condition and productivity . As quality of t he winter ranges 
deteriorates further dead moose are observed in wintering areas . 
Kooae aorta.lity is particularly evident during winters with deep and 
persistent enoweover . Hoose that die from inadequate winter browse 
(qualitr or quantity) are typically calves and/ or individuals with low 
bone aarrow fat content. 
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To evaluate if habitat enhancement would be considered an affective 
for. of aitigation in the lower Sueitna River valley , preliminary 
inve•tigetiona vera conducted to deteraine if moose subpopulationa in 
the lower Sueitna River vallaJ' were limited by inadequate winter 
range. Moose aortality was docu.ented , availabltt:r and condition of 
browee on winter range was aaaeaaed subjectively, and nutritive 
condition and age co~eition of moose that died on winter range were 
deter11ined . 

To doeu.ent and quant ify moose mortalitJ' in wintering areas, 
observations and locations of dead moose lcarcaeeeal were recorded on 
all aooee surveys . 

To appraise statue of winte r range browse and to determine nutritive 
condition and age of moose that died during the winter, field 
excursions were conducted to moose wintering areas in April and Kay of 
1915. Wintering areas visited were Alexander Creek, Hoose Creek, 
ltroto Creek , Lake Creek and the "Caswell" and "ltashwitna• floodplain 
portions of the Sueit.na River floodplain !see Pigs . 1, S and 7) . 
Winter forage conditions were subjectively appraised by looking for 
sign typical of winter range inadequacy: evidence indicating 
utilization of large diameter browse, utilization of tree trunk bark 
and utilization of browse that is out of normal browaft level . Browse 
was broken-down before being consumed constitut ed evidence in the 
later categorJ'. 

£Ill Coapotitiog and ~ Hortalitx Data on numbers of dead moose 
(carcaeaeal and percent :alvet obse rved at 4 locations on river 
censuses were used t o identify potential replacement and e.nhanement 
lands on the Susitna River floodplain (see Pig . 5 ). Two locations 
represented habitats on large. relatively high relief floodplain 
islands and 2 locations represented habitats on small low relief 
floodplain islands. The former locations were neaz to Cook Inlet and 
the latter areas were located about 85 km upstream (north) . 

These data were also used to illustrate that some fl oodplain 
areas contai ned potential replacement la.ndt whereas other floodplain 
areas contained potential enhancement lands . 

Bald Eagle IHaliaeetus leucocephalusl ~ Si tes. Bald eagle neat 
sitae occur com.only along the Susitna River floodplain . Feder al law 
prohibita di s turbances and alteration of habitat within about 90 m of 
an eagle nest . Because mitigation procedures may in·~love manipulation 
of vegetation, it was important to idontify locatio:l of eagle nests in 
areas where habitat enhancement might occur . Locat1ons of eagle nests 
observed nn all aerial surveys were no ted on 1:63, 360 scale 
topograpb1c mapa. Each year observations of nest locations were 
consolidated onto one map . After all field research terminated , 
observations of neat locations f or all years were combined and 
indic't~d on a single aap. CombiLi ng nest location data from nume rous 
aaps resulted in some nests teing in close proximity ~c others. In 
soae instances, auch "duplicate• obse rvations obviously repr~sented 
the sa•e nest that bad not been precisely located on the map ; in 
other instances the observations may have represented t vo different 
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neat aitea . I know of aeveral location• that bad t wo differ ent neata 
in vary cloee proaiaity. 

Qu&Dtifriaa ~ Cowpeotation Potenti a l 21 fti tigati op wandt : 

Loetet ot wildlif~ or wildlife habitat t hat reault fro• hydroelectric 
develo,.eot of the Suaitna River will be coepfDaated Cor t hrough 
aitigetioo. Tbe aitigatioo plan under cooaideretion i a deaigned to 
co.peoaata witb-project loaaea witb auatained ioeraa••• in aooae 
carryipg capacity oo replace-nt landa or eobanceaent landa. 

I uted aooee denaitiet to iodicate area• (babitata) that bad a high 
liklibood of beiog t.portant . Tbeae data do not i .odicate other• ereea 
were ~rtaat. ~pple .. ntary data on lite procaaaes (r e production, 
se .. ooal autritionl and factora that aight influence these processes 
(eg. aaowpack depth) .. re uaed to construct a rationale aupporting the 
coacept of that these areas ware iaportant . Quantification of value 
of ca.peoaetion landa aight have required further investigation . 

lab&DCtMDt IliAD· llnbanceaent landa are landa where aooae carrying 
capecit~ can be aaintained at high levels or increased to higher 
1 ... 1s tbrOQGb habitat aanegeaant of winter range . The goal ot 
habitat aaaege .. nt (enbanceaentl would be t o inereeae the aize of a 
IIOOH aubpopulatioo by increasing winte r range carrying capacity. It 
winter carryiog capacity is increaaed, then greater nwabers o f aoose 
would aurYive through aevere winter conditione and long-term 
811bpopulatioo levels would be elevated. Succeas of en.baoc:eaent 
proceduret would be evaluated bY quantifying long tara increases in 
au.bera of aooae utilizing a given winter range . 

The poteotiel for increaaing aooae winter range carrying capacity 
through habitat aant~ent (eobance•ent l was assessed by atudying and 
quaatifyiog aoose winter ~se ot sitea where acti vit ies of ~•n bad 
diaturbed oatural plant aucceaaion l"diacli aax sites") and resulted in 
regrowth ot early successional , disclimax plart apeciea preferred by 
aoo .. for winter browse . It was assumed that similar disturbances t o 
like babitata W""·lld reault in siailar winter range with comparable 
aoo.a carryiog L~pacity . If a specific size dis turbed aite supported 
(provided raoge tor) 50 aoose throughout winter , then cr eation of a 
aiailar aize site would likewise be expected to provide wi nter range 
Cor 50 aooae. It could be aasuaed that auc h a site would coapenaate 
tor a loss ot 50 aoose or winter range tor 50 a oose . 

To docuaent and quantity aoose use ot discliaax sites , data were 
collected troa 6 sites in 1981-83 and f rom 1 additional s i tes in 1983-
15. •tght, ~l . ~1 and 19 periodic aoose censuses were conducted on 
"disturbed" sites during the 1981-82 . 198~-83 , 198l-8C and 1984-85 
winters, respectively . "Oiaclimax" sites studied were located 
adjaceot to the Susitna River floodplain dkownatream fro• Talkeetna 
(aee Pig. 61 . 

To ceasus aooae on "discliaax• sites , aerial aurveys were conducted by 
flying low-level tranaects over each area in a PA-18 aircraft . A 100 
• band around the pariaeter of the site was also aurveyed ,. to include 
aooae which wera utilizing the area but were "bedded down• in denser 



adjacent vegetative cover when the au.rve:r was conducted. "oo•• 
obaerved were classified into sex add age categories similar to those 
utilized on river canauaaa . 

au-bars of moose obaerved on periodic censuses of 2 distur~ed sites 
(Montana ... t and Montana ~ddle , Pig . 6 ) along the Susitna River 
floodplain ware utilized to calculate 110ncbl:t and accu.ulati ve da:rs of 
~•• uae. Wuabera of 1100se ~tilizing sites during intervals between 
conaecutive surve:rs ware estimated by aasuaing that nuabers of moose 
observed on sequential surveys also occupied the site prior to and 
after the aidpoint day between any two consecutive surveys ( i . e ., if 
SO _.e .. re observed on a si t e 1 lfov ... ber an.d 75 110oae were 
obeerved on 30 Wove~r . I as suaed that 50 1100ae occupied cbe site 
fr- 1-15 Jfove~r and that 75 1100 .. occupied cbe s ite fr- 16-30 
Wove~rl . It was assuaed that habitat a anagaaent techniques similar 
to original •disturbances• in •i•ilar habitats would produce like 
second growth vegetative co-unities and provide winter browse f or 
like nuabers of ~ae. 

lhplaceMnt ~.ARb· Landa wi tll r e placeattnt potential are laada 
which in their preaent state , because of location or habitat type 
are deterained to be iaportant t o moose . These lands a ay be of 
significant iJ~~portance to a particular moose subpopulation for 
calving, rutting , or winter range , etc •. If these habitats are 
iaportant to ~sa aDd future land uaas asy daqrade that i 111portance , 
than protection aad pre servation of such lands would be judged 
critical for aaintaining and aus~aining t he i ntegrity of specific 
aoose aubpopulationa and be considered acceptable mi tigation. 

Potential replac ... nt lands i dentified i n the lower ~aitna River 
valle)' include ~se winter and post-rutt ranges . Specific habitat 
types utilized by parturient femalt during calving wer,~dentified 
but their iaportanct~ of a unit of la •• d based on density O'P aoos e 
utilizing thea, was significantly less than for winter and post-rut 
r anges . 

Benefits derived froa t his type of mi tigation can be estia ated b)' 
quantif)'ing aooae use of the speci He parcel of replacement la.nd . One 
auat assume that if t he parcel of l and were not acqui red ("set
aside") solely for management of a particular moose subpopulation 
that ita habitat could be alterttd i-ediately and its value to moose 
would ba degrade eptirely. If 50 ~oose u t ilized a parti lcular 
parcel of "potential r eplacement l and" , the n preventing degradation of 
that land parcel coul d coapenast e for a with-project direct loss of 50 
aooae or indirect loss of habitat (carrying capacity) ! or 50 moose. 

•Tt.e fraaes• (ye~sl f or compensation would have t o be established 
for various mitigation aeasurea . Perhaps "moose years" is a useful 
unit for which to calcul~te "credit and debit" accounts ! o r moose 
carr:ring capacity. The Suaitna Hydroelec tric project would have a 
life of 50 years . Bnvironm~ntal impacts could be r ealized throughout 
that entire 50 year time period or for shorter ti11e periods . 
~ikewiae individual mitigation measures may be relavent for l i fe of 
the project or only a portion of the life. Some forms of habitat 
degradation aight not occ ur for 20 years but mitigati ng that 
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deqradation would still have ao.•e compensatory value. 

Denai~ .•• of moose observed on periodic cenauaaa conducted in 6 areas 
on the Suaitna River floodplai.n and in l areas above tillbarline in 
the waatarn foothills the Talkeetna Mountaina east of the Suaitna 
River ware utilized aa indicators of probable value of habitats and aa 
a qua.ntitiar of potential habitat carrying capacity for raplaca•ent 
la.nda. NUllbara of aooaa obaarvad on these periodic censuses ware used 
to calculate aontbly and accu.ulativa monthly •ooaa days usa for 
specific habitats and potential replace•ent lands . 

NUllbara of dead •ooae (carcaaaea l and percent calves observed on 
cenauaea at t locations fro• two areas of the suaitna River floodplain 
ware alao uaad •• indicators o f probable habitat value for 
conaidaration when identifying potential raplaca•ant and enhancement 
la.nda. Tbaaa data were alao used to illustrate that soma floodplain 
araaa contain potential raplace•ent lands and other floodplain areas 
contain potential anhanca•ent lands. 

Parallel ~ 2A ~ Asses sment and Mitigation Planning rro• ~ 
Dildpligll 

r._.,ct ••••••-nt and •itigation planning should not be baaed solely 
on inforaation gathered fro• wil dlife populations. Wildlife 
~ationa can be used as an indic~tor of downstream illpacta and 
for selection of co•panaation lands. 

Ideally, parallel data on downstream impacts and mitigation planning 
should be provided fro• hydrological , botanical, decograpbical , 
aocialogical, ate. research studies. Data from all disciplines 
ahould than be integrated to provide a unified aaaasamant of 
potential downatre .. i•pacta and options for mitigation planninq. 
Tbe later data ware not available when project environmental 
aasaa .. ant studies ware precluded . 

~ Sybpopylation Narativea 

Narativaa describing behavior patterns , mortality fact ors. 
interfaces with human activities, geographic settings , potential 
with-project impacts . and o ther outstanding or peculiar 
ecological factors ware prepared f or moose subpopulations 
identified to utilize the Suai tna Rh•er floodplain . In these 
accounts , I discuss infor•ation that I believe i s pert i nent and 
needed for assessing with-project impacts to moose. 

A large part of these accounts are baaed on circullstantial, 
or substantiated data obtained in other aspects of this study. 
However , other portions of the a ccounts are larg ely 
unsubstantiated and are my beat "guesses• or •estimates• aa to 
the exact situation or its aagnitude (i.e . • mortality factors . 
aubpopulation size) . Because of the latter f act and the non
technical for•at of the subpopulation narative s . t h e y are 
included ir. t .he ~ppandix (B) section of this r e port. 

Liatationa 2! Samples and s .. plinq Effort 



s .. plaa are only rapreaentativa of tbe population from which tbay 
era drawn. llooaa au):)population uaa of the Suaitna Jtiver floodpla i n ia 
qraetly influenced by winter conditiona, photoperiod (aeaaonal time) 
and location. ltadio-aarkad •ooae are only aamplaa of groupa of mooa e 
uaing apecific areaa on apecific date a, during apeeific typea of 
wintera. SU):)populatione which winter on the Suaitna Jtiver floodplain 
but ware not preaent on thoaa datea or utilize the floodplain during 
otbar aaaeonal period• may not have been adequately aampled. 

~ly a ... 11 aaapla of radio- aarkad mooae ••• •~intained north of 
Talkeetna. wbara i~acta fro• hydroelectric development were expected 
to be qraataat. A bigh proportion of mooae from thia aubaample were 
loat due to mortality by bunter• (1), traina ( t) , winter kill (2) , and 
natural accident• (2). Additional aooae ware radio-•arked in thia area 
in January 198t, but only one additional year of data waa obtained 
from tboaa individuals and ao•• auccuabad to s i milar mortality 
factora . Por tbeaa raaaona , I believe that baeeline data preaently 
available to identify and aaseaa habitat use for mooae au):)populationa 
wbicb uaa thia portion of the Su.aitna Jtiver floodplain may be 
inadequate. 



DRAFT FINDINGS .UrD DISCUSSION 

Tiaipq. Quration ~ Kagni tyde of Floodpl ain ~ 

Interectioa between hydraulics of the Susitna River and adjacent 
terrestial habitats hava , over t i111e , resulted in a heterogeneous 
aaa.Ulage of earl)' and late successional plant coiUiunities wh i ch 
alo.ng with local cliaatic conditione appear to provide at t r act ive 
wiater raaoe for aooae (Collins 1983). 

so- aooae use Susi taa River floodplain habitats throughout the year 
but greatest use o f the f loodplai n occ urs in winter when snow and 
foraoiag coaditiona becoa@ unfavorable t o a oose subpopulations in 
•djaceat habitat• (Rausch 1958) . A shallower anowpack and greater 
aYailability of high quality browse encourage large nwabers 111oose t o 
t.aigrate great distances t o winter on the floodplain . Timing , 
duratioa aa4 aagnitude of 111ooaa use of the Susitna River floodplain as 
wiater range are atronglJ influenced by s nowpack depth in the 
aurrounding Susitna River Valley . However , I believe that activities 
aad aove..ata .. aociated with rutting (pr e -win ter) and calving (post
wiaterl would preclude the effects of extreme variatio n i n weather 
aad eaowpack depth on tiaing o2 moose migrator y behavior . Con.s i dering 
theae factora , early winter migratory behavior would not oc cur until 
until late October when the rut is cocple t ed and early s pring 
aigratory behavior which preceeds calving would not be de la)'ed later 
then late April. 

Periodic cenauaes of aoos e in floodpl ai n habitats wi thi n a g iven 
wiAter and duri.ng several winters provide i nformat ion on : 1 I ti:dng of 
aooae uae of thes e habitats ; 21 habitats or areas that are moat 
attractive t o aoose ; 3 ) nUIIIbers of moose that utili ze floodplain 
habitata; 4 1 numbers of moose that floodplain habi ta ts oay 
potentially support ; 5) sex and age compos i tion of moose which use 
apecific riparian habitats , and 6) duration of moose use of these 
haibtata. Surveya conducted pri or to and/or after a major migration 
of aooae a ay provide indiract inf oraation on numbers of a ooae and 
identity of subpopulations which are year -round "res iden ts" t o 
floodplai n habitata . 

Information obtained from 3 5 moose c ensuses . gathered duri ng 
contraatino annual winte r weather conditions . i n floodplain habitats 
along the Suaitna River bet ween Devil Canyon and Cook Inlet (Table 6 
and Pig . 10) substantiated observations of Rausch (1958 ) and o thers 
(Chatelain 1951 and LeReache 1974 ) about a ffects of weather on 
behavior of " railbelt" 111oose aubpopulat iona and t hei r use of winter 
range along the Susitna River . Six censuses were conduc ted from 9 
Deceaber through 12 .lpril during the relatively mild and snow-free 
winter of 1981-82 . Sleven cen5uses were conducted from 29 October and 
13 .lpril during the relatively early and i nclement wint er o f 1982-83. 
Se9en cenauses were conducted from 17 Novemeber t hrough 15 Karch 
during the relatively late and sever e winter of 1983-84 . Sleven 
cenausea were c onducted from 27 Novemeber through 17 .lpril during t he 
relati9ely l ate but long and very deep-anow winter o f 1984-85. 
Saowpack deptb in the lower Susitna River Valley in winter 1984-85 vaa 
greater than that r ecorded in the previous ten )'ears (Soil 
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Coa.ervation Service 1915) . 

11urinv !:be aild winter of 1981-12 , a J:taxiaum of 369 111oosa were 
observed alonv the entire length of the floodplain and a aaxiaua of 36 
aoose were observed between Devil Canyon and Talkeetna . 

Followinv substantial snowfall early in winter 1912-13, a aaximUJII of 
93• aoose wera observed on the entire floodplain in early January. At 
that tiae , eivhty-four aoosa ware observed in the survey area between 
Devil canyon and Talkeetna. Fro• late January throuvh the remainder 
of the winter , nuabera of moose observed on the floodplain decreased 
in response : 1) to absence of additional major accumulations of snow, 
and 21 to settlinv of tba accumulated anowpack. On aivht of the tan 
surveys conducted that winter, aore moose were observed than on any 
survey conducted in a previous year . 

Uver surveys provided evidence tbat larve nuabers of aoosa can and do 
rapidly respond to an early and extensive accUJIIulation of snow and a 
vra4ual dissipation of the snowpack with aivrationa to and froa the 
floodplain, respectively . In 1912 deep snowpacka in October initiated 
a .. jor aoveaent of aooaa to floodplain habitats . In 1915. 
peraiatence of a anowpack into Arril apparently resulted in larva 
nu.bera of aoose ra..ininv on ";.he floodplain in aid-April. 

In winter 1913-1• . little snowfall occurred in the study area prior 
late O.ceaber. However , from January tbrouvb February the anowpack 
increased substantially . Bxtreaely mild and wara weather in early 
.. reb. rapidly dissipated the snowpack. Data obtained from aoose 
surveys indicated that few aoose were observed on the floodplain 
tbrouvb early January. Between January and early March nUIIIbers of 
aoose observed on the floodplain increased dramatically {from about 
350 to 819) • lly aid-March nuabars of moose on the floodplain bad 
decreased sharply and most survey areas contained few moose and 
snowcovar was insufficient for intensive moose counts. 

In winter 198•-85 , other field activities precluded c~nducting moose 
surveys along the entire Susitna River floodplain downstream from 
Devil Canyon. Only floodplain areas between Devil Canyon and 
Sunshine Bridge (Zone I and part of Zone III were periodically 
surveyed. 

Snowfall in tbe lower Susitna River Valley in winter 198•-~s. was the 
greatest recorded in tbe previous ten years. By February , the 
snovpack was nearly twice the normal depth (Soil Conservation sevice 
1915). A sustantial snowpack remained in most areas through aid-April. 
Nuabars of aooose observed in Zone I on 18 January were 50 percent 
higher than for any previous survey (1 32 vs . 88) . Though only a 
portion of Zone II was surveyed , the number of aooose observed on 18 
January was the second highest number observed fo.r that entire zone on 
any previous survey. Large numbers of moose continued t o be observed 
in both those floodplain zones through aid-April. 

I suspect that aoose subpopulations in the lower Susitna River valley. 
in general , were at lower levels in winter 198•-85 than prior years 
due to aortality incurred during the previous two relati vely i nclement 



wintera. Therefore. I believe that many aore aooae wou1d have been 
obaarYed on the floodplain in winter 198•-85, had aubpopulationa not 
auateined relatively bigh aortality in winter 198l-8l and 1913-8•. In 
addition loaa (deatbl of mooae to starvation !inadequate nutrition), 
and colllaions witb highway vehicles and trains , in winter 198•-as. 
alao contributed to reduce tbe nuaber o f Doose moose available fo~ 
obeerYatioo that winter. 

In total, date froa wiver surveys SUIJIJest tbat about 150-lOO moose are 
resident to tbe Suaitna ~iver floodplain between Devil Canyon and Cook 
Inlet. Other moose observed on tbe floodplain are mi9ranta from 
adjacent aubpopulationa, which aove into the area to utilize 
floodplain habitats for winter raniJe. Tbe data suggest that even 
witbout a aignificant accuaulation of snow, an additional and equal 
nuaber of aooae, aove to tbe floodplain by aid-Deceabar . LariJe 
..ouata of anowfall and the accumulation of a deep anovpack in 
adjacent areaa can initiate a aajor t.=igration of aooae from other 
aubpopulationa to the floodplain. Tbe latter i .. iqration occurs in 
reeponaa to snowfall and anowpack depth and aay occur aa early aa mid
Wov.aber. If tbia i .. igration moveaent occurred any earlier than this 
date, it aay interfer with and cauae aooae to prematurely abandon 
ooraal fall rutting behavior and eaaociated activities . I doubt if 
tbia aigratory behavior would take precede nce nver and preclude 
rutting activities. 

Tiaing and progreaaion of anowfa11 aay affect the nuaber o f moose that 
t.aigrate to tbe Suaitna ~iver floodplain for winter range. If 
.-fall occurs in nuaaroua aaall atoras over an extended peri od of 
ti ... I believe that aore aooae will be physically able to i .. igret e 
to tbe floodplain . A gradual increase i n the anowpack will atiaulate 
aooae to i .. igrate and yet not binder or prevent their migration 
beceuae of extreae anowpack deptba. Conversely , a rapid increase in 
tbe anowpack to a deep level aay iapede moose aovements and preclude 
a typical and deaireable (as far as moose are concerned) mi1Jratory 
pattern. Settling or diaaipating of a deep anowpack probably would 
atiaulete tboae aooae aubpopu1etiona that immigra t e in response to 
axceaaive ana.fall to eaigrate froa tbe floodplain. Tbe number of 
aooae utilizing the Suaitna liver floodplain i n a winter characterized 
by a aaall increaented, but deep snowpack is probably three ti••• that 
naaber wbicb aay utilize tbe floodplain in a winter with l i ttle 
anowfall and aix tiaea aa many as are resident to the floodplain. In 
tbe incleaent 198•-as winter nearly four times ea many :ooae were 
observed on the floodplain in Zone I as were observed in the mild 
1911-ll winter . 

Moose captured and radio-aarked in late winter on the Suaitna River 
floodplain exhibited within and between year differences in tiaing of 
return aove .. nte to floodplain areas in subsequent winters (Fig . 111. 
In aoat winters , aany aooae did not move to floodplain a reas before 
January and tiaing of iaaigrationa of moose radio-marked on the 
floodplain varied .. ong years . In winter 198l-8l . moat re~io-marked 
aooae bad returned to floodplain winter range by December. The former 
aov ... nt waa preceded by aubatantial snowfall in late October and 
early Woveaber . In contrast, few radio-marked moose returned to 
floodplain wintering areas by Deceaber in winter l !11-8l , 1983-U a nd 



198t-8!1 . '!'baaa data indi.::ata that local weather conditions (snowfall 
aDd at~owpack depth ) strongly influence the tiaing of 1100aa i-igration 
to the Suaitna River floodplain and aecondarily affect affect t .he 
duration of tiaa aooae spend in floodplain wintering areas. 

In 110st winters, aaDy radio-aarked moose did not illllligrate to 
floodplain wintering araaa before January , aost moose were usually on 
floodplain wint•r ranges by February , and relatively mora moose were 
on floodplain wintering araaa in Karch than in January (Fi g . 12). 
These data aaY be •atypically• skewed by the late winters (snowfall 
and snowpackl in 1982-8l and 198t-85 . However , evidenc e provided by 
this atudy indicates that "winter" and use or winter range for most 
aoosa in the lower Susitna River valley did occur until February or 
March. Depending of tiaing and extent of wi nter snowfall , moose in 
the lower Suaitna River valley may utilize winter range on the Susitna 
River floodplain as early aa Novallber , or as late as February through 
March, for periods of five and two aonths duration , respac.tively. 

•u.bars (aaqnitudal of aooae utilizing the floodplain in winter i a , 
in part , dependant on the standing crop ot mooaa aubpopulations. If 
subpop!llation lavale era down froa a series of incleaant winters (or 
for whatever other reason) , fewer moose will be observed in floodplain 
areas .. rely because of depressed subpopulation levels . I f importance 
of floodplain habitats to mooae ia baae d on magnitude o f use , i nvalid 
interpretations could raault i f infroaation waa gathered after an (or 
several) inclaaant winters . 

Variation in Floodplain ~ Between River Zonas 

Conaidaring the quantity of habitat available in each river zona along 
the Suaitna River floodplain , the calcul ated magnitude of uae of was 
aiailar for Zonas I-III. Moose densities in the former zones were 
conaidarably lover t han for Zone IV. Maxima calculated densities f or 
~·• o.bsarvad in river Zones I-IV were 4 , 5 , 4 , and 14 moose pe r 
ka of floodplain habi tat , respectively (Table 71. 

I believe that three environuent al factors , account, in part , tor 
diffaraDcas in danaitias of moose observed wintering on diffe.rent 
sections of the Susi tna River floodplain between Devil canyon and Cook 
Inlet . In its course t oward Cook Inlet physiogr aphy of the Susitna 
River changes greatly (see Table 11. As t he streambed gradient 
laaaana, the i natreaa flow rate decreases . t he floodplain widens and 
the aain channel braids into many smaller subdivisions. These factors 
result in the occurrence of h igh relief, relatively stable islands 
upstream from Talkeetna ; numer ous shallow relief , relatively instable 
ialanda from there downstream; and another series o f l arge , high 
relief and stable islands near Cook Inlet . 

Early succeaaiona \ browse plants preferred by moose i n winter occu.r 
more coa110nly on the wi de , braided , shallow relief portions of the 
f l oodplain nearer to Cook Inlet . Other important nonbrowse food 
plants occur as under story vegetation on the more permanent larger 
high relief islands. 

Snowfall and snowpack persis tence decrease from Devi l Canyon t o Cook 
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Inlet (~able 31. lffects of these parameters (snowfall and anowpackl 
appear to override tne influence of habitat type on aoose 
diatribution. Though the quality and quaatity of winter aooaa browse 
lsecon4-growth vegetation) were likely aore desireable in the braided, 
low relief sections of the floodplai.n, densities of wintering aoose 
were found to be greeter on large islanded habitats nearer Cook Inlet 
(~able 11. ADDual snowfall is less and the snowpack is less 
peraistent on the latter downstreaa floodpl ain areas . 

Of the floodplain areas intensively studied, aoose densities were 
lowest on tbe Delta Ialaada (Table 8) . Dense , aature cottonwood 
foreats aad a relatively deep snowpa ck probably contribute t o make the 
Delta Ialaada relatively un4eaireable winter habitat for aoose . 

Subpopvlatiop tthlyior ~ Hov,..nt Patterns 

InforaatiOD on aooae behavior and .ove .. nt pe tte-ns was gleaned fro• 
3.152 relocations of 18 male and 51 fema l e radio -aarked moose studied 
froa April 1910 through July 1985 . 

&IID.Ul bDIII. 121: 11.22J..t lll.!1 Winter 2!1 lli susitna Jtiver Floo4plaip: 

Data preaanted in Pig. 13 illustrate spatial distribution of radio
relocati- for all aooae captured and radio-a a.rked along the Susitna 
River floodplain between Devil Canyon and Cook Inlet. It aay be 
interpreted that tbeae data indicate the minimua area or zone wi thin 
wbich ~eta incurred by aoose t hat utilize tba Susitna River 
floodplain .. y be realized. More specif ically , thes e data show that 
~eta to aooae on the Susitna •iver floodplain between Devil Canyon 
and Cook Inlet .. y ulti .. tely becoae obvious in areaa as far west as 
lelQVa Lake , Little Patera Bills , the Chulitna River; as far north as 
Burricaae; or .. far eaat as Cbunilna Creek , Sheep liver , the 
headwaters of Sheep Creek , Palmer and Big Lake. This "ia pact zone" 
broadeDa widely in area& south of Talkeetna, where it is apparent that 
~eta to .aose , froa hydroelectric development of the Susitna liver, 
are likely to be teelized i .n areas up to 30 lac fro• where they were 
incurred on the floodplain. 

Likewiae , positive effects of hydroelec tric development or aitigation 
activitiea, aay be realized throughout this saae area or aay be 
dirsc:ted at locations dista.nt fro111 tbe floodplain and still benefit 
.aose aubpopulationa which utilize floodplain habitats . 

In October through Dec:eaber , large nUIIIbers of moose (probably over 
1,500) have been observed in areas east o f the Susitna River 
floodplain in the foothills of tbe Talkeetna Mountains between the 
Little Suaitna l iver and the Kasbwitna River (ADP,G . files) . I • • 
~ure why moose no moose in the radio- marked sample later utilize 
habitat• in that area lie. Vby did moose from that subpopulation(s) 
not utilize the Susitna Ri ver floodplain as winter range? I . Perhaps 
.aoae froa this subpopulation: 1) do not winter on the floodplain; 
21 winter on the floodplain but for periods of time not coincident with 
su.pling; or 31 winter on the floodplain onl y when a deep snowpac:k occ:urs i 
that portion of the Talkeetna Mountains but the latter condi t i ons did 
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not occur during t .hia atudy. 

Piga . 12 and 13 illuatrate points of relocation for female and male 
radio-aarked .aoae, reapec tively. These data indicate that the extent 
and apatial relationahipa of impacts will , in part depend on s ex o f 
affected .aoae. '!'boWJh the aa.ple of radio-aarked ••lea 118 ) waa 
conaiderably leaa than for feaelea 151), •ales appaerad to range over 
the ..... aiailar aized area •• females . The •bounda• or maxima for 
AOY ... Dta of both aexea was aiailar but aince the extremes in range 
aize for f .. alea waa diaplayed by a •••ller aaaple of •ales , distance 
of ~ale AOY ... Dta varies aore between individuals. 

Cb&Dgea iD environmental conditione along the Susitna River floodplain 
u e reault of hydr-lectric develop•ent • •Y affect productivity of 
aoae aooae aubpopulatioaa. The affects may be direct by mortality of 
producti .. f ... les , or indirect by affecting quality of floodplain 
habitat• which in turn affects fema~e nutritive condition and reduce• 
f ... le reproductive aucceaa. Ill eitber case , decreased productivity 
.. , reault in reduced aooae densities near or distant from the 
floodplain . Likewiae, •itigation measures that improve calving 
.aYiroaaent or winter range on the floodplain ••Y increase 
productivity and aizea of moose subpopulations within that aame 
extenaive area . Bowe•er. it should be noted that resulting incraaaea 
in aooae aubpopulation size may subsequently place additional •stresa• 
on eavironaeatal components used by these moose subpopulations during 
other aeaaonal periods . 

Suaoyl ~ 12.1: ~ that Wi nter !m the Sudtna 1!1!.!.!: Floodplain: 

Calyipa liRa!· Pig . 16 illustrates locations where female moose 
captured and redio-•arked in winter on the susitna River floodplain 
were relocated during the calving period (Kay-June). Thaaa data 
indicate that aost feaale moose south of Talkeetna leave the 
floodplain in spring to calve, that female •oose north of Talkeetna 
ret\IZD to the floodplain to calve and that females inhabiting large 
ialanded areas south of Talkeetna may remain in those areas (on the 
floodplain) for calving. 

Previoua atudiea in the lower Susitna River valley (Modafferi 19821 
iD4icated that radio-•arkad female moose south o f Ta lkeetna war e 
coa.oaly located in • typical• moose calving habitat (Bailey and Bangs 
1910 end Rausch 1958) composed of black spruce , aedge and auskeg by 
aid-Kay . This type of habitat was not readily available t o fe• ale 
mooae north of Talkeetna where Susi tna River floodplain habitats were 
uaed d11r'.ng parturition. 

ODe faa • ~e comaon to floodplain calving sites north of Talkeetna and 
riparian end non-riparian sites south of Talkeetna was t heir proximity 
to water. These data indicate that one of the most i mportant 
attributes of a calving site may be the presence of water . I t is 
poaaible that fe•ale moose aeek wet areas during calving becauae of 
the availablity of newly growing , succulent , nutritious herbaceous 
Yegetation end not specifically beca11se of the presence of water. It 
ia probably iaportant for lactating females and naotate moose to have 
a readily available source of easily digestible , highly nutri tious 
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forage plants . It bas been reported that in early spring near 
parturition aoose prefer to consuae newly growing eaeroent aarsh 
forbs, sedges or ho~setail and that they have been observed to gather 
in qrou~ on auakegs to conauae those typea of vegetat ion in preflower 
and early flowering stages (L&leacbe and Davia 1973) . Feeding on 
a~Jatic planta in apring could alao counteract any negative 2odium 
balance which aooae may incur while subjected to high dietary 
potaaaiua lavale and increased water flux associated with feeding on 
newly growing succ ulwnt forbs (Veeka and Kirkpatrick 1976 and Praaer 
at. al. 1910). 

Avoiding predation (Ballard et . al. 1980 and Schwartz and Prallzmann 
19111 or inaect harassment (Mould 19791 aay be a secondary 
consideration to food quality in selection of calving sitea. Open 
auskeg areas would provide relief froa inaect barassaent because of 
air aova .. nt , but air movement may aleo carry ~ooae acent to predators 
sucb •• black or brown bears or wolve• . The relative openne•s of 
tbeae habitats precludes concealment from predators . reduces 
deaireability of the habitat for black bean (Modafferi 198:1 and 
Swartz and Pranzaann 19111 but promotes visual ob1ervation of 
approaching predators . Riparian habitats utilized by moose uptra .. 
fro• Talkeetne are less open than muskeg calving habitats and would 
provide little relief frcm in1ect haraun~ent , but would provide 
considerably aore concealment from predators and decrease the amount 
of windborn scent . Wolves are not co-only observed, !:lu t occur along 
the Susitna liver downstra .. from Devil Canyon . Brown and black bears 
occur coaaonly in the area between 'l'alkeetna and Devil Canyon and are 
known to utilize mid-elevations on loutb-facing slopes during thi1 
seasonal period (Sterling Mille r , per. co ... ). Predation fron bears 
could be reaponaible for parturient female moose moving frolll ridges 
and aidalopea to lower elevations along the floodplain . aa wa• 
bypotb.asized by Edwards (1983) f or female moose in association with 
wolves at Isle Royale . High ratea of predation by brown and black 
bears on neonatal moose calvea have been document~d for a moose 
subpopulation several miles upctream f rom Devi! Canyon (Ballard et a l. 
1915). 

Coyote baraaa .. nt and predation on ~oose calves i s not documented b~t 

coyotea are abundant throughout the entire study are a and may be 
involved in prompting female moose to move to floodpl ain or muskeg 
areas during parturition. 

Bdwarda (1913) believed that diet diversity was i nversely related t o 
di~t quality lie. increaaed dive rsity in dietary conatituents 
decreaaed overall diet quality). However , it may be that understory 
vegetation in riparian habitats provides a variety o f ~onbrowse plant 
apeciea which at any given time occur at different stages of 
pbanol09ical development , but when considered over t i me they could , in 
coabination, provide a continuous supply ot young tender , highly 
digeatible and nc tritioua phenological stages of vegetation . Col lins 
(para. co-.) baa obaerved in l ate May and early J une that ferns o·n 
soae floodplains and ialands north ot Talkeetna were heavily browsed 
by aooae. Be alao believed t hat terns (particularly at the tiddlehead 
atagal ware an excellent source o f nitrogen (see Modafferi 191• :1C~ 
for cha•ical analyaia ot fern fiddleheada and rhizomes collected in 



January). 

Por a period of tiae after ca~ving , f emale moose with neonates remain 
relatively sedentary, By July , m~se have generally started moving to 
1u..er r&Dge ereaa • , re they remain until rutting •~tivitiel start in 
lata Sapteaber. 

~ IJDU . It is proballly du~ing the sum.er period when nwaerous 
people are traveling afield pic~i~ing . caaping. fishing. boating and 
recreating outdoors that non~onswaptive values of moose in the lower 
Suaitna ltiver Valley are greatest. I•pac:ts of the proposed Susitna 
aiver by4roelectric: project may be expa~ted to influence summer 
distzibutiOD aDd abundance of moose in areas similar to those 
illuatrated in Pig. 17. The greatest impact on nonc:onswaptive use of 
tbe aooee rasour:e will likely oc:c:ur in the aforementioned areas. 

bl1 ~· Consumptive use of the moose resource by hunters oc:c:urs 
pri...rily during the • onth of September . Hunting s easons are 
generally only open to the taking of male moose. Pig. 18 illustrates 
wbere .. le radio-marked moose were relocated during September. These 
data iodicate locations where impac ts of the proposed hydroelectric: 
project on moose subpopulations will be realized by hunters . The data 
further illustrate that moos~ aubpopulations which winter on the 
Suaitne aiver floc:dplain provide for c:onsumptiv~ use throughout an 
extensive area and include locations up to 30 lu: from the floodplain. 

FrequencY ~ Seasonal ~ of ~ crossing ~ flo9dpla1n 

Inforaation on frequ•ncy and seasonal timing of river crossings by 
•oose i1 important t o assess potential i :~~pac ts of the proposed 
hydroelectric: development if flow and ice r eg imes of the Susitna 
ltiver will be altered "wi th project". Mortality o f unmarked and 
radio-marked moose was attributed to river crossings dur ing spring 
breakup flows and ic:e ja.IBIIing, SWillller peak flows . and slush (soft) ice 
cover in winter. With-project alterations in river condi tions during 
tbese ti- periods may have posit i ve or negative "direct" impacts on 
moose eubpopulations by affecting moose mortality rates . The net 
effects of these direct i mpacts must be considered along with 
" indirect" i•pac:ts of altered flow regimes . Decr eased flow regimes in 
su..er may facilitate moose covements across the floodplain , but th~ 
lower and relativley stable flows may neqat1vely affect colonization 
of the floodplain by early suc:c:essional plant communi ties . 

Data in Pig. 19 further substantiate similarities and differences 
between bebavior patterns of moose subpopulations north and south o f 
7alkeetna. ltiver crossing for aoose s outh o f Talkeet na peaked i n lat e 
winter (February through Apri l) whereas crossings f or moose north of 
Talkeetna exhibited a small peak i n early winter and a muc:h larger 
peak in Kay and June during parturit ion. River crossings for moose 
froa both areas ware miniael from July th.r ough November . These data 
along wi th that presented in • Aff inity for the Susitna River 
Floodplain• suggest that direct moose mor tality c:oulJ be mi nimized and 
•oose would benefit from a solid rive r i c:e cover during winter and 
subdued peak flows during parturition (Hay and J une). 



llJ.L.. Shape ~ Spatial ~;nngement tl Ranqu ru Indiv idual 
ladio-Kerked ~ 

Inforaation on eize. shape end spatial arrangeaent o f annual rangee 
for moose i s useful in identifying subpopulations , in aaaeaaing bow 
individual• end aubpopulatio~s utilize resource• and htbitats 
available on and ott the Suaitna liver f loodplain , i n considering and 
aelecting COIIPflleation ltnda and in tnticipating how ID.ooae lllight 
respond to hab i tats on enhancement landa . 

Data preaanted in Piga. 20, 21 and a2 i lluurate relative size , shape 
and apatial arrangement• of ranges for radio-·marked male and female 
moose atudiad for 1.5 to 5.5 years . Theae data show that the Susitna 
l i ver ia not a boundary or an impaasible barrier to moose movements . 
Man7 aooae utilized areae on both sidea of the floodplain (No. 87 and 
aa in Pig. ao . Ho. 84 in Pig. 21 and No. a3 in Pi g . 221. So•e moose 
ranged farther eaatward of the floodplain C No . 26 in Pig. 20 . No 100 
i n Pig. a1 and Ho . 791 in Pig 221 and other s renged farther westward 
(Ho. 93 in Pig. 20 , Ho. 713 in Pig. 21 and No . 93 in fig. 22). langee 
of aome aooae centered on the floodplain (Nos . 37 . 68 and 95 in 
Pig. 21) , tbutted the f loodplain (No. 97 in Fig. 20 , No . 99 in Pig. 21 
and Nos . 88 and 94 in Pig . 22) or paralleled the floodplain (No. 9a in 
Pig . 221. 

Moat radio-marked moose ranged west and/ or north or the Susitna River 
when not on the floodplain. Moose radio-marked north or Talkeetna 
ranged over coneiderabl y emaller areas than mooee south o r Tal kee tna. 
langee of aooae in the former area were more "circul ar• i n s hape 
co~ared to the "oblong• shape for ranges of moose from the latter 
are a. I auapect thia phenomen~n is a function o f the distance between 
different aeaaona l htbitata. Suitable seasonal habi t ats or ranges 
lie •• winter and summer . etc.) ar e apparently more d isperaed for moose 
aouth of Talkeetna or circWI:stances are such that some 11oose aay have 
tba •option• to travel further to encounter required seaaonal 
habitats . Leeser snowpack depth.s south of Tal keetna may enable moose 
to travel greater distances between fall / winter and winter / spring 
rangea . If this contention is correct, then winter ranges which are 
surrounded by areas with relatively shallow snowpaclts (as the Susitna 
liver floodplain south of Talkeetna) would attract moose f rom greate r 
diatancea (and a larger area l than wi nter ranges which are surrounded 
by deeper anowpacks and the former ranges would exhibit much gr eater 
mooae denaities. 

Move.,nt Pat t ern• and Spetiel Relationships Between Seasonal 
~ for Individual Radio-Harked Moose 

Piga. 23, 24 , 2S and 26 exhibit movement pa t terns and spatial 
relationships between seasonal ranges (activity centers) for 
individual moose radio-marked along the Susitna River floodplain . 

Pigs . 23 and 24 illustrete var iation in range size and differences 
in apatial relationship• between seasonal ranges or activity centers 
for radio-marked moose. Some moose appear to have a relatively 
conaolidated annual ranges in which all seasonal ranges or a c t ivity 
cent ers are in close proximity (No . 81 in Fig 23). Other moose 
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exhibitwc! a aore extensive ~Lual ranqe which encoa.~ssad two INo . 99 
in Fiq . 3•1. tbree (Mo. 33 and 93 in Piq. 231 or f our (Mo. •1 in Piq. 
3•1 spatiall~ separated saasona4 ranqes or activity centers. 

Individual aoosa lfos. 81 1Piq.231 , 29 , 69 and 99 IPiq. 2•1 exhibited 
increaai119 deqrees of spati al separ .. tion and discreteness between 
aeasODal ranges or acitivity centers. Radio-re locations for Mo . 81 do 
not iDdicste the exixtence o f spatiall~ discrete seasonal ranqes. 
Relocations for aoose Nos. 39 and 69 , respectively , illustrate 
~rtial and naerl~ coaplete separation between seasonal ranges . The 
scarcit~ of relocation points between spati ally separated a c t i vi ty 
ceDters suqgest that aoose No. 99 aovad rapidly between an activity 
center (winter range) on the Su•itna River floodplain and a non-winter 
activit~ center near the Yentna River. In contrast , radio-relocations 
bet-en s~tiall~ distinct activity c enters suqgest that aoose lfo. 93 
aovad aore ~leisurely~ between winter range on the Susitna River 
floodplain end another seasonal activity center about •o ka westward 
or utilized transitional ranqes in between. 

Frequently, aoose which had more than two activity centers utilized 
areas earl~ in winter or during ~ld winters that were discrete from 
areas utilized later in winter or during incleaent wi nters INoa . 41, 
33 (Pig . 331 , 65 (Pig. 251 and Nos. 27 •nd 45 Ieee Pig . 281. With few 
exceptions (No. 22. Pig . 251 radio - marked ~oose had late and/ or 
inclement winter ranges located on the Susitna River floodplain. 

Several aoose radio-marked on the Susitna River near t he mouth o f 
Kroto Creek (Nos. 84 , 87 and 10 01 were knovn to winter east o f the 
Susitna River around human settlements near Wasilla . Whether this 
area was their only w·interinq area or an al ternative winterinq is 
un.ltnown. 

Peaale 80ose lfo . 33 utilized a winter ranqe above timberline betwee n 
Sheep Creek and South Pork Montana Creek in five consecutive years. 
Bach ~ear before parturition, this aoose migrated about 80 ka 
southwest across the Susitna River to near Witsol Lake . After 
parturition this individual aoved about 40 km north to Trapper Lake 
for a aonth and then returned to her calving area until t he end of 
Septeaber when she returned to a wint er range above ti111erline in the 
Talkeetna Mounlains . Apparently , she was captur~d in late 
winter/ early apring while crossing the Susitna River floodplain in 
route to the calving area . 

Conaistencx in ll!.!. of Annua l Ranges 

Pigs . 26 and 27 illustrate consistency and variation , respectively, 
in use of annual ranges for radio-marked moose . Annual movement 
patterns of soae individuals (Nos . 23, 88 , 40 and 931 i ndicated some 
individual moose ranged over the same area for three to four 
consecutive years IPig. 261. Si:ze and shape of annual ranges for these 
individuals were consistently similar . Movements for other individual 
aoose (Mos. 42 , 63 , 27 , 45 , 37 and 951 indicated that t hey ranged over 
grossly different areas in consecutive years (Piq. 271. I believe that 
relatively mild conditions in winter 1981- 82 may explain the 
~inconsistent~ patterns of annual range use f or moose Nos. 27. 45 and 
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perhaps 95. under 2ild winter conditions aoose Nos . 45 and 27 did not 
aigrate to the Susitna River floodplain. Appa.rantl~. these 
i .ndividuals ranged over smaller areas and utilized "alte rnate• 
areas in aild winters . In the 1983-84 winter, aoose No . 27 and •5. 
respectively, reasined in the foothills ot the Talkeetna Mountains 
and near Kroto Creek instead i mmigrating t o the Susitna River 
floodplain. Moose No . 95 also ranged less in that year , perhaps for 
the saae reason . 

Soae aoose that consistently ranged over small areas !Nos. 63 and 371 
also exhibited inconsistent patterns in annual range usa . 

Inconaistent use of annual ranges by feaales aay have pro f ound 
iaplicationa on subsequent developaent of behavior patte rns in 
their progenJ'. Peaale· moose which exhibit inconsis•ent patterns 
in annual range use will e~pose progeny born and rearer in different 
fe&re and spatially ditterent habitats. Depending on weather patterns 
in their birth J'ear, dependent calf aoose will be e~sed to and learn 
different annual aoveaent patterns. Such variation in behavior by 
f..ale .oose proaotes t .he incorporation of potentially adaptive 
variability in aoose subpopulation behavior . Survival rates for moose 
with different learned a igratory behavior will be influenced by 
siailarity (or dissiailarity) of environmental eon.ditions between 
their first year of life and subsequent years . During severe winte r 
eonditiona. feaa l e aoose a ay undertake different moveaents and eJrpose 
t:beir J'OWlg to di fferent wint er ranges than during a ilder winter s. 
When e~sed to severe winter conditions it would seem that moo~• 
"knowledgeable " of those ("severe winter") movement patterns and 
alternate winter ranges would be favored t o survive. In contrast , 
during mild winter conditions moose that do not undergo extensive 
("unnecessary") migrat.iona would probably be "select i vely favored" to 
survive. 

APparentlY "lrratie" Movements ~ Radio-Harked Hoost 

Soae moose exhibited aovements that were "erratic:" or ex t raordinary 
coapared to dOCWDented centers of activit y . Moose !los . •2. 6• and 95 
exhibited • erratic:" movements (Pig . 26) . Tbe extraordinary movements 
for feaeles Nos. 42 and 64 we re recorded in July (after the normal 
tiae f or paturitionl of different years. Hale No . 95 ~ade an 
"erratic:" movement during winter. Because extraordinary movements 
for females occurred after parturition those forays may have been 
associated wi t .h the l os s o f neonatal young . Tbe lllovement o f the male 
&eJ' have been in response to extreme wi nter conditions as l t occurred 
in winter 1982-83 when a deep snowpac k ~as prese nt i n early November . 
Other moose are know to have alter ed movement patterns in response to 
winter conditions. Perhaps these forays were not ex traordinary , and 
if these individuals h.ad been studied for a l onger period o f time . the 
saae moveaents ~ould be repeated unde r simi l ar environmental 
conditions . 

AffinitY 12£ ~ Susitna Ri ver f l oodplain 

Pigs. 29 , 30 , a.nd 31 illustrate moose affio.ity by sex. area and 111onth 
for tbe Susitna River floodplain and i t s associa t ed r i pari an ha.b i tats . 
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Koat feaale aooae radio-aarked on t he Suatina ~iver floodplain in 
wiDter ~ad aigrated ~-1~ ailea from the ... t to winter on the 
Uoodpldn (Pig . 39). fbeae data indicate that aoae feaalea 
originated froa diatanc:ea over 15 a ilea. Pew a igrant feaalea 
originated from areaa 3-~ ailea diatant froa the floodplain . About 
one-tb.ird of the feaalea aigrated leaa than 3 ailea to utilize winter 
range on the Suaitna aiver floodplain . Soae individual feaalea 
reaained on the floodplain year-round and did not have to aigrate to a 
winter range. Migrant feaalea ty~ically began arriving on the 
floodplain in Koveaber and moat all iaaigranta were preaent on the 
floodplain by January . &aigration coaaenced after March and waa 
c:o11111eted by Nay . Peaale eaigration froiD wintering areaa ia probably 
ti .. d 10 they arrive in calving areaa by mid-May when parturition 
co-ncaa. !be eaigration of female a from the floodplain to apring
auaaer rangea auat be a rapi d direct movement ainc:e radio-aarked 
individual• that traveled relatively long diatanc:ea (!foe . U in Pig. 
33 , 99 in Pig. 2C and 33 in Pig . 351 were not frequently relocated 
"between• winter and calving range activity centers . 

AI for feaalea , few aalea r adio-aarked downatre am from Talkeetna 
eaigrated froa 3-~ ailea t o winter on the Suaitan ~iver floodplain . 
Sia ilar to feaalea , a amall portion of :nalea that occ ur on the 
floodplain in winter are probably non-migrant , year-round reaidenta. 
In aoae wintera , aome melee apparently initiated a migration , moving 
toward and near the floodplain but remained 0-3 a i away rat her than 
utilize the floodplai.n. I auapect theae individual• utilized early 
aucc:eaaional habitats available on "diaclimax aitea• Ieee 
aec:tion). The da ta suggest that in contrast to females origin of male 
aoone that win t er on the floodplain is more equally distr i buted 
between the 0-3, 5-15 and 15+ mi :one s distant from the floodplain. 
Th t data i mply that both males and females ini tiate emi gration froa 
floodplain wi nter range in March. Ho ... e ver. males did not appear to 
~tart iaaigrati ng to wintering a r eas until after Decemebe r , two months 
later than females . Hales mav re~ain on early winter range s (pea t 
rut) longer than female• t o rep\ eni sh conditi on l os t duri ng rutting 
activities . Hales may be physically unable to migrate at the same 
time aa feaalea. 

I am uncertain why data f or both sexes i mply that few emigrant 
mooae originated between 3 and 5 mi fro:n tbe floodplain . Other 
noteable winterLng areas , Kroto and Hoose Creeks, are not locat ed in 
t hat range but are far ther weat of the Susi t na ~iver in t he 5-10 mi 
range . It may be that &oose f rom the 3 t o 5 mi r a nge uti lize 
wintering areas to the west rather t ban the Susitna River floodplain 
or that habitat in the 3 to 5 :ni range i s low qua l ity spring-summer
early fall moose habitat and supports few moos e . 

~ale and f emale mooue radio-marked on the floodplain upstream 
f roa Ta~keetna emigrated considerably less d i s tance to winter on 
the Susitna River floodplain than did t heir counterpart s 
downatream from Talkeetna (Pig. 31) . Leas than 25 pe r cent Iva. 
~0-60 percent) of the :noose :narked i n this area migrated fro:n 
diat ances greater t han J a i . Only infr equently , d id moos e from t his 
area utilize habitats farther than 5 mi f rom the floodplain . Th~sa 
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data also suggest that f or moose north of Talkeetna aajor migratory 
aove .. nts to tha Susitna River floodplain did no t occur until January 
and were reversed by April . This was a much shorter time period of 
uea than for aarkad moose downstreaa froa Tal keetna . 

Tbe aost contraet1ng behavior between coosa south and north o f 
Ta~kaetna was the apparent wraverse• aoveaent of latter feaale moose 
(sea MOdafferi 191t:59 , Tabl a 171 back to t he floodplain 4urino Hay 
and June. Tba tiaing of this movement correlates with par tur i t ion in 
f ... ~•• · Fe•ale aoose from this subpopulation apparently see k and 
utilize floodplain areas during calving . Specific factors causing 
tbie aov ... nt have not yet been identified but they a ay be r e lated t o 
availability of early growing nurtitious forage plants (Laraeche and 
Davie 1973) and/ or the scarcity of predators (Str ingham 197t, Ballard 
at al. 1910 and Edwards 1913) in the relatively moist and inaccessible 
floodplain habitats . respectively : also see Section). 

HortalitY 2{ Un&ar~td and Radio-marked Moose 

Mortality of r adio-marked moose i n the lower Susitna River va lley was 
attributed to the following sources : winter "killw, collisions wih t 
trains, drowning , injury , hunting . defense o f life and property, 
capture activities and poaching (Table l . 

Hoose aortal i ty r ates from s ome sources will like l y incr eas e with 
hydroelectric development of the Sus i tne River . 

Accidents [[2m Collisions !11h Trains end Vehicles: 

Access plans for hydroelectric development o f the susitna River cel l 
for extension of railroad and vehicular r oads to Dev i ~ Canyon 
as wall as increased traffic on existing track end r oad systems. 
Traffic on access routes will be greatest during the construction 
phase when equip: ent , mat eriels and personnel will be transported t o 
and froa areas near the prospective da sites . Pres ently large 
nuabars of coos a ere killed by collis ions with trains end vehicles 
(ADF6G files ). Hoose aortality r ates vary between year . season, 
location, and time of dey . Mortal ity is greatest in winters when deep 
snowpacks in adjacent and upl and areas cause moose to concentrate on 
l owland winter range near railroad and highway rights-of-way . 
Shallower snow , evailablity of browse end plowed paths through snow in 
and near rights-of-way encourage m.)Qse t o remain in these areas while 
deep snowpacks persist i n adjacent areas . Mortality is accentuated at 
locations where l arge subpopulations and/or s everal different 
subpopulations congrega te end f eed during winter. Mortality is 
probably greates t at ell l ocations at night f ol l owi ng addi t i onal 
local s now accumulation . The fomer fur ther restricts and impedes 
aoose aovecents and the letter is when moose are most a c t ive e nd 
visibility by engineers and motorists i s mini mized. 

Hoose collisions with trai ns end highway vehicl e s result i n property 
damage and are e hazard to human saf ety. Hazards to humans and 
aortality of moose from collisions with t r a ins and vehilcea is not 
liaitad to Alaska . In years o f heavy snowfall , over 1000 moose are 
report ed to have been ki lled by collisions with trains in t he Oaineca 
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legion of British Columbia , Canada (Child 1983). In Ontario , Canada, 
road accidents involving moose, in spri ng , are hazardoua to motorists 
aDd reault in unwanted mortality of moose (Fraser 1979) . 

~ ~•ilroad liqht-Of-Var: 

Mortality of ~•• from collisions with train• in the Alaska Railroad 
right-of-way CaD be a a ajor source of aortality to apecific 
subpopulatioiiU. Froa Hay 1984 through April 1985, over 380 aoosa 
ware reported killed by collisions with traina in the Alaaka Railroad 
riqbt-of-way (~able 10) . Tbese data illustrate that mortality rates 
in sua88r were relatively inaiqnificant aDd that outstandingly high 
aortal~ty ratea occurred in tbe 1970-71 , 1978-79 , 1982-83, and 1984-85 
winters. All thaae winters were characterized by above average 
snowpacks. 

A aora refined analysia of data among thoaa four years and within each 
winter period indicates that mortality ratea were greatest from 
December through March . A aean of 87 percent of the reported 
mortality occurred during this seasonal period (Table 11 ) . These data 
furt~ar indicate that over 50 pe~cent of the mortality in each winter 
occurred during February and March. 

An analysis of the 1978-79 , 1982-83 and 1984-85 data by location 
(railroad ailepost), indicated that moose mortality waa not 
distributed evenly throughout the right-of-way (Table 121. Data for 
1970-71 ware not included in this analysis !)ecause moose, in pert, 
utilize tb.ese areas because of available winter browse . As early 
saral vegetation matures its desirability a.s moose browse declines. 
Therefore , unless subpopulation traditional usa is an overriding 
factor , one would expect that moose use of specific winter range areas 
would change over tiae in relation to availability of early seral 
browse. Data for all three winters . indicate that the hi ghest percent 
of aortali ty occurred between milepost 195 and 199. Tbis interval of 
right-of-way accounted for a mean of 12 percent of all railroad based 
aortality. In winter 1984-85 , 46 moose were killed in thia aection of 
right-of-way. A mean of 50 percent of all mortality occurred in the 
milepost section 185-225. Two hundred and six moose were killed in 
the latter section in 1984-85 . 

Fig. 32 graphically illustrates number of moos e killed within 
mileapost sections for the three yeara with the higheat kill in the 
last ten years. These aectiona of right-of way roughly corraapond to 
winter range areas utilized by different moose subpopulationa 
identified in this atudy (aee Fig . p . and Table p . l. The kill 
data indicate that relatively high ratea of mortality (4-5 moose per 
aile of right-of-way) were sustained by zooae in sections south o f 
Talkeetna and! that relativel y low mortality rates ( 0. 2 to 1. 5 moose 
per mile of right-of-way) occurred in the 236-278 milepost sections 
north of Talkeetna . 

However , to realistically assess i mpacts from this source of 
mortality, •ortality rates and numbers of mooae killed aust be 
related to the aize of the respective moose subpopulations which 
sustain that mortality . Though higher kill rates occu.rred for 
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right-of-way sections farther south , the impact of that mortality on 
those auhpoPQlationa is considerably leas due to the relatively large 
size of tboae aooae subpopulationa. 

Data on winter waather , aortality by month, and moose kill rates in 
apacific ailepoat sections aay be integrated with information on aooae 
auhpopulation size and aoveaent patterns to formulate a liat of 
precautionary ~•••ur•• to follow to ainimize negative iapacta of 
iacraaaad railway traffic on moose aubpopulationa. 

Increaaing the length of traveled right-of-way or frequency of train 
traffic between Anchorage and Devil Canyon will increase moose 
aortelity. lefore .. aaurea ere taken to decrease moose mortality in 
railroad rights-of- way, it should be determined whether the goal of 
these .. aaurea ia to decrease overall aooae aortality or whether it is 
to decreaaa the iapact on aubpopulations whose longtera integrity may 
be tbraatbaned because of their r elatively smal l size. 

Precautioaary aeaaures to conaider for decreasing moose aortality froa 
colliaiona with traina include : scheduling trains 1urinq the day , 
decreasing the nuaber of trains by coabining several together and/or 
hauling the aaximum numbers of cars par t rip , slowing the speed of 
traina so engineers have time to react to moose and/or moose have time 
~ avoid oncoaing traffic , wing-plowi~g snow in right-of-way and 
adjacent to tracks to decrease anowdeptba and increase the likelihood 
of aooae running off track area to avoid oncoming traffic , providing 
bright lights on trains so e ngineers may see mooae in time to slow 
down, and providing winter range type browse in strategic locations , 
reaoved fro• right-of-way to winterceptw and bold moose subpopulationa 
aiqreting toward winter ranges near rights-ot-way . Some measures 
could be eaployed in •ilepoat secti ons where aooae are partilcularly 
vulnerable and other aeasurea may be undertaken in areas where saall
aizad subpopulationa are particularly vulnerable . 

Seven radio-aarked moose were killed by collisions with trains in the 
Alaaka Railroad right-of-way. Six of the aoose killed {f our females 
and one .. tal ranged in areas north of Talkeetna where 21 ~ asa were 
radio-aarked. Four of the moose were killed during the relatively 
aevera 198C-15 winter. These data suggest t hat train kills may be a 
aiqnificant cause of aortality i n the subpopulation of IIIOOse which 
winter o~ the Suaitna Ri ver floodplain north of Talkeetna. These 
data also indicate that rates of aortality by collisions with trains 
are aucb higher during a winter when snowpack depth is extreme . 

Riqbwar Sratea Right-of-Wars : Mor tality of aoose from coll iaiona 
with vehicles along the railroad corrid?r appear to be o f l over 
.. qnitude than for collisions >tith trains but t he potential haza!'d f o:
buaana is considerably greate r. 

Kooae-higbway vehicle accident problems i n Canada occur during s pring 
and early auaaer and are related t o the appetite of moose for 
dissolved sodium, originating froa highway dei cing salt anj avai l able 
in roadside pools (Fraser and Thomas 19821 . 

In Alaska , aooae mortality i n highway rights-of-way occurs primarily 
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in winter when mooae concentrate in lowland winteriDg area• located 
near aajor highway systeas IADP~ files) . Oc:c:urrence of early 
au.ccessionai vegetation in riqhta-of•way adjacent to roadways attracts 
aooae and inc:reaaes the likelihood of c:olliaiona witb vehicles . 
~r• of c:olliaions are reported to be qreataat at night when moose 
are 110re active and viaiblity by motorist• is ainiaized . 

08e of deicing aalt i8 bec:oaing more c:o..on on roadway8 be tween 
Anchorage and Pairbank8. Thia road aaintenance practice may increa s e 
aooae aortality. In recent yeara. traveler• uaing thoae highways 
frequently report ob8erving moo8a licking the paved aurface 
(frequently fro• a •kneeling• po8itionl or eating snow in the roadaide 
plow beraa. I pra8UIIa these aoo8a are obtaining 8odiua fro• the 
deicing aalt. Continued U8a of deice 8alt aay encourage aooae to 
re .. in along roadways during spring and early 8UIIIIar a8 in Canada. 

'l'ha .. gaitude of aooae mortality in winter i8 affected by 8nowpac:k 
depth iD aurrouading upland• and along highway right8·of-way. 
Re~atively large nllllbera of •~se were reported killed by collision• 
with vehic:le8 in winters (1971-72 and 1971-79, 1912-13 , 1913-14 aDd 
1914-15, Table 131 when heavy snowfall and deep snowpac:ks c:auaed large 
nllllbera of aoo8a to aigrate to lowland winter ranges near the Susitna 
liver floodplain (see Table 61 end along t he adjacent highway aystea . 

Additional development of the highway sy8tea end inc reases in highway 
traffic: projected to occur during develop~ent and maintenance of the 
propo8ed hydroelectric: project will increaae the number of mooae 
killed by collisions with vehicles on roadways . 

"oo•• aortali ty will increase significantly if new roadways are 
c:onatruc:ted in or acroas moose migratory c:orridora or in lowland 
wintering areas . 

To ainiaize aoose aortality on roadways , highway construction in the 
former areas should be avoi ded , use of deicing salt should be 
minimized. traffic: patterns should be shifted toward daylight hours 
and away from periods of heavy snowfall . 

lfo radio-aarked moose were known to be ki lled by colliaions with 
highway vahic:lea . One !loose r elocated in the highway right-of- way wu 
relocated one week later in the Tal keetna dump. I suspect that this 
aooaa was either killed illegally (poached) or hit and killed by a 
highway vehicle. Though large numbers of moose may be killed in 
h.ighway right-of-ways in some wi nters . data from radio- marked moose 
suggest t .hat very few moose which winter on the Suai tna River 
floodplain are killed by collision• with hi ghway vebic:lea. 

The fact that no radio-marked moose were killed by vehic:lea appears t o 
contradict data which i ndicate large numbers of moose from GHS 16A 
aigrate aa8terly to winter on the Sua i tna River f l oodplain and near 
highway end railroad rights-of-way . However , I believe these data 
aa:r aerely aaphaaize the fact that moose are exceptionally traditional 
in uae of apec:ific: wintering s i t es . In this case. moose that winter 
on the Susitna River floodplain, where marked individuals were 
captured, do not frequently ventur e t o rights-of-way only another mile 
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to the eaat . L.ikewise , moose that t radit i onally wi nter near the 
rigbte-of-wa7 proba~l7 spend little time on the f l oodplai n !where 
aooee were aarlredl while in transit to their wintering areas near 
rigbt-of-wa7• one aile eastward. 

I suapect aora aoose ware killed on roadwaye in GMS 1•A tha.n on 
roadwaya in GKS 1•• !Table 13) bacauae aooae densi ties and highway 
traffic are greater in the foraer Subunit. 

&4ditional developaent of the highwa7 ayetea and increases i n highway 
traffic that are projected to occur during de va l opaant and 
aaintenance of the propoaed h7droelectric project will increase the 
nWiber of aooae killed b7 collieiona wi th h ighway vehicles. 

~ Acci4eptt: 

Mortalit7 of aoae radio-aarked aooae wae a ttributed to alipping on 
glare ice; falling through open water leade or thin ice while croaaing 
frozen rivera; drowning while attempting to c roee aectione of open 
water , log j ... or ice j ... ; a t tempting to ewia a c roae eac tio.na of 
open water in winter ; injuriee euatained from fighting during the rut 
or froa wounda received during the open hunting ••••on . 

Two radio-aarked aoose died froa injuriea suatained from alipping and 
falling on a glare ice cover of the Suaitna River. Anothe r aooae 
died from aiailar injuriea auatained during capture procedure• whi le 
under effecta o f tranquilizi ng aubatancea. Field obaervationa 
indicated that aortalit7 of o t.he r n.oi\Jilarked moose r eaulted from 
aiailar cauaes. Thie a our ce o f mortal ity is probably :nost frequent on 
the Suainta River downetr e am from the Yentna River where strong 
northeaaterl7 winds coaaonly blow snow off the frozen floodplain. 
Siailar conditione a ay occassionally occur on sections o f t he Susina 
River floodplain north of Talkeetna. 

Death of one radio-marked mooae north of Talkeetna was attributed 
to drowni ng after falling through an open lead o r thin ice on the 
ice covered Suaitna River . Obaervations near the site, i ndicated 
the preae nce of a small open lead t hat may not have been visible to 
the aooae. In any event , it was not large enough f or the moosa to 
heve anticipated having t o awim t o the other aide. I make t hia diat i nction 
becauae death of aeveral aooae north o f Talkeetna apparent l y r eaulted 
from moose attea pting to swim across a sect ion of open water . Field 
evidence suggested that t hese mooae probably succumbed to hypothermia 
bacauae they were unable to cli.mb back out onto fi rm shor e fast ice 
after traveraing open water or aluah ice. 

BI&Pting: 

Roughly , 900-1.00 mooae have been killed annually by hunters in 
the portion of the lower Sl•aitna River valley watershed utilized 
b7 aooee which aa7 also utili ze t he Sudtna River floodplain. 
The estimated number of aooae kil led varies greatly with curre nt 
aanageaent strateQ7 lie.timing and lengt h of the open hunting seasons 
and occu.rrenc e of either sex and s pecial permit late season permit 
hunts ) . 
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Bunting aeaeoaa have always been open to the harvest of aales i n 
Septeabar . ?berefore, I will direct ay co ... nta on iapacta of 
hydroelectric developaent to the harvest of male moose during that 
tiaa period. Bale aooae radio-aarked on the Sueitne River floodplain 
were distributed throughout a relatively large area dur ing the 
Sept.-bar open hUDting season Caee Fig. 18). 

Sleven aooae radio-aarked on the Suaitna River f loodplain were 
subsequently killed by hunters during open bunting seasons. One 
aale (out of 3 radio-aarked, 33\) was killed north of Talkeetna 
and 3 f ... laa lout of 35 radio-aerked, 9\) sad 7 aalea (out of lt 
radio-aarked. SO\) ware killed south of Talkeetna. Data froa the 
aaall aaaple of aooae north of Talkeetna indicate that a high 
proportion of that aubpopulation which winter on the Susitna River 
floodplain are killed by bunters . Data froa radio-marked male aooae 
south of Talkeetna indicate that about half the moose which winter on 
tbe Susitne River floodplain south of Talkeetna are subsequently 
killed by bunters. Together dat .. suggest that decreases (or 
iacreaaea) to carrying capacity of moose winter range downatreaa fro• 
Talkeetna would bave a significant affect on =oose available to 
bunters . 

frt4atioa: 

Only oae adult radio-marked moose was suspected to have been killed by 
a predator . This aoose may have been killed by a hunter and the 
brown bear observed at the kill site may have been f eeding on carion. 
Because a bunting c~p was located near to the kill site. I suspect 
that the latter scenario may be the most likely cause of death . 

llecauae neonate and calf moose .,,.re no t radio-aarked , parallel 
information on predation rates for those age cate~ories is 
lacking. However , evidence from others studies in nearby areas 
Ballard et at . 119821, and o ther areas in Alaska Schwartz and 
FranZ&&Dll (1981), indicates that brcwn and black bears , respectively , 
can be significant predators on neona te moose. Brown and black bears are 
coa~:~on in aany portions of the lower Susitna River valley and probably 
are a significant mortality factor f or neonate moose. With-project 
actions that increase the nucbers of bears or displace addi tional 
bears into other areas could secondarily impact moose subpopulations 
bJ increasing rates of predation. Actions that decrease nuabers or 
densities of bears would have opposite affects on moose mortali ty 
rates. 

Predators and rates of predation for var ious moose subpopulations 
within the study area are d iscussed more thoroughly in a subsequent 
section of this report (Moose Subpopulation Naratives p. 1041 . 

In soae localities wolves are significant predators on moose 
Clallard 1910) . Predation by wolves a ay limit expansion of moose 
subpopulations Gasaway at al. (1983). Wolves are uncommon i n most 
portions of the study area. Wolves occur in areas north of Talkeetna 
and probably account for a small percentage of moose mor tality in that 
area. 
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Moose c:arc:aesee were observed during aerial surveye in all winters , 
1911-1915. Muabers of carcasses obeerved i .n each winter (Figs. 33-36) 
rougbl}' correlated with aaount of snowfall and the accumulative 
snowpac:k . The 1911-82 and 19U-S5 winters were judged to be aild and 
eevera, raspac:tivel)' . The 1982-83 and 1983-14 wintere were 
intar11ediate to the for~~er winters but estiaatad to be 111ore near 
severe than aild. Five . 31, 8 and 50 aooee carcaeeee were observed on 
the Susitna ltiver floodplain in winter• 1981-15 , r espectively. The 
occurrence of aoose c:arcasees in wintering areas as a wi nter 
progressea indicates that the r esident aubpopulation bas exceeded 
carrying capacity of that winter range (primarily density dependent 
aortalityl and/or that the energy costs of obtaining forage ftxceede 
energy extracted froa forage (primaril y deneity independent 
aortalityl. In either caae, availability of winter browse was 
inadequate to support and maintain moose under the given environaenta1 
conditione. 

Data collected in Sueitna aiver and adjacent floodplain areas provided 
evidence that aoose died in those habitat• in winter 1984-15. Within 
the latter area , aagnitude of aortality was found to vary between 2 
areas differing in geographic location and grose habitat t}'Pe. 

Percent calf noose and nuaber o f dead moose observed during aerial 
surva}'s conducted on Moose, ltroto and Alex.ander Creeks and riparian 
areas adjacent to the Suaitna aiver floodplain were found to dec:reaee 
and inc:&-aue, reapec:tively, betveeo late Novell\)>er and aid-April 
ITablea 13 and 14) . Percent calves in t he those herde decre4sed from 
19 or 28 percent, in November , depending on area, to about 6 to 10 
percent b)' aid April . 

Muabers of dead aoose observed varied betveen 9 and 18 depending on 
location. Nine dead moose and 8 percent calves were obaerved on a 
siailar aooee eurvey conducted 10 April on the Yentna River 
floodplain (see Table 5 Modafferi 1988 in prep. ) . Data collected in 
the 3 previous ailder winters indicated that moose herds alvays 
contained 111ore than 16 percent calves (Modafferi 1983:36, Table 14) . 
Appearance of moose carcasses and decreases in calf composition 
through winter indicate that vinter conditions vere severe and suggest 
that winter range was inadequate f or that level of moose stnnding 
crop. 

Likewise , data collected from Susitna River r iparian areas indicated 
that herd calf composition decreased from 20 or 40 pe rcent , in 
Noveaber-Deceaber when adequate size sample~ were obtained, to 11 or 
2-3 percent, depending on area , by mid-April. During t he latter tiae 
period, moose carcasses were also observed in the 2 northern 
floodplain areas . but nc carcasses were observed in the more southern 
islanded areas near Cook Inlet. A.s for floodplains adjacent to the 
Susitna River , appearance of 111oose carcasses and decreases in herd 
calf c:oaposition, indicate relative ly inc1enent winter conditions end 
suggest inadequate winter forage for moose herds on the Susitna River 
floodplain. Differences i n herd calf composition recorded betveen the 
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two areea on the Suainta aiver floodplain auggeat that environmental 
conditione were not aa harah near Cook Inlet and/or aooa~ 
aubpopulation levela there were cloaer to range carrying capacitJ. 
~· area• nearer Cook Inlet characteriatically have a ahallower 
anowpack than inland areal farther north . ;trong northeaat wind• 
typically diaplace fallen anow from the latter areaa when facilitate 
travel by aooaa and expoae low growing browaa and non- browae forage 
planta . 

Seventy-nine percent of a aampla of 24 mooae carcaaaea examined on 
Alexander Creek, Kroto creek and the Suaitna aiver in winter 1914-15 
.. re found to ba cal vee . Age coapoaition of thia aU!])le in.dicatea a 
very low tbe potential annual recruitment to the auhpopulationa 
involved. Bxpa.aion of aooae auhpoopulationa i nvolved ia probabl)' 
precluded becauae of tbe low potential for r ecruitment . Bxpan5ion of 
theae aooae aubpopulationa in 1985 waa apparantl)' limited by artecta 
of inc le-nt winter condi tion• on forage and foraging behavior. 

Studiaa b)' rrana~ann and Arneaon ( 19761 demonatrated that mooae femur 
marrow fat content ma)' be uaed •• an i ndicator of nutritive condition. 
~ay provided evidence indicating t hat dead calf and adult mooaa with 
lavala of faaur aarrow fat near 7.3 and 9.7 percent , respectively , 
diad fl·- inadequate nutrition. They tound percent marrow fat for 
aooae dying from accidental cauaea waa determined to be 30.4 and 69.3 
for calvea and adulta, raapectively. They indicated that dead mooae 
with aarrow fat valuea be low 10 percent dry weight probably were 
wiDter-killed (died from aalnutrition) . 

raaur aarrow fat content from a sample of moose f ound dead on the 
Suaitna aiver and adjacent floodplains in late winter 1984-15 auggest 
that tbey died froa undernouria.baent (Table 15). Inadequate winter 
forage coftdition• probably reaulted in moose dying of malnutrition in 
the lower Suainta aiver valley during the 19U-85 winter. Apparently , 
aoae aooae auhpopulationa in the lower Susitna River valley were 
temporally above range carrying capaci ty . 

QeCenae 2l ~ ~ PropertY: 

Alaaka atate law allows humane to kill game animals in defenae of life 
and property. Normally, defense of li f e and property killings 
involve aggraaaive confrontations with bears . However , female moose 
protecting calves and moose atreaaed by inadequate forage and 
difficult foraging conditions (a deep snowpack) in late winter can , 
and will , become very aggressive when confronting humans. 

Because danae huaan populations are sympatric with moose winter range 
in the lower Suaitna aiver valley , when inlcement winter weather 
conditions occur buman/aooae interacti on• are common. Under these 
circuaatancea, aoose and females with calves , pa rticularly, become 
de fenaive and eggreaaive towards humans . In winter 1984-85 , over 40 
mooae were killed in defense of life and property along the "railbe l t" 
in the lower Suaitna River valley (AOF&G filea). An extremely deep 
anowpack occur·red in the area and moose were reluctant to leave 
anowpacked traila and plowed roadways .. One radio-marked moose we• 
killed in defense of life and property in winter 1984-85. Apparently 
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thi• radio-aarke4 aoosa ectad aggressive toward• ch~ldreo end would 
not per11it a property owner access to several •out• buildioge. I u 
cutaio -.:r 110re moose were kil::.ed under siailar circuastencas . but 
.. re not reported. 

Otber .oo•e were known killed by sled-dog owners when aggressive 
1100•e .. re confronted on re~ote tra!"!og trails. 

If h:fdroelectric develo~eot of the Susitna River results in increased 
develo~t and huaao populati~n in the lower Susitna River valley 
there will undoubtedly be an increase in the number of moose killed in 
de1eu.e of life and property in severe winter•. 

u1.a1 nu: 
IlleGal killing (poaching) of moose occurs in the lower Suaitna Uver 
valley. Moo•• are killed illegally in urban and rural areas. One 
aooee radio-aarked near Anchorage was later killed illegally IADF5G 
files). leceot diaposal of remote parcels of land by the State of 
Al••ka , ha• •ncouraged aao7 people to settle in rurals areas . MOo•• 
.. at c~oly provides auatenance for huaana •ettling on reaote land 
parcel•. Moo•• poaching is probably not an uncommon occurrence in 
re110te .. ttl ... nts. 

One radio-aarked aoose was relocated in the highway right-of-way near 
~elk .. toa. Two weeks later the radio-collar froa this 2ooae was 
relocated in the Talkeetna land fill. I auapect tbia moose was kill ed 
illeGally and its r .. aiu. and the radio-collar were aubaaquently 
deposited in the land fill. 

If bydroelactic developaant increaaes human settleaent in remote 
areaa. I believe that the number of moose killed illegally can be 
-.pectad to increase . 

MITIGATION 

a.cauaa habitat for moose and other wildlife will be altered and/or 
lost with hydroelectric development o! the Susitna River. a mitigation 
to co~nsate ior these losses is necessary . Mitigation for loss of 
wildlife and habi ~at will , in part , be achieved by measures that 
compensate for losaas through enahancement and/or pro tection of moose 
winter reoge habitat on designated (•compensation• ) lands. Habitat 
epbapceaept will involve utiliz ing various land management technique• 
to increase moose carrying capacity by altering existing plant 
coaaunites to favor of regrowth of early successional communities that 
produce large quantities of high quality winter moo~e browse . 
Habitat protectior. will involve preventing habitats that naturally 
have high carrying capacity from being disturbed or altered. 

For habitat enhanceaent to be s uccessful , target aoose subpopulation,s 
ahould be limited by carrying capacity of the winter range. 
Therefore , before considering habitat enhancement , it should be 
d.aonstretad that moose subpopulations will respond to quantitative or 
qualitative improvements in winter browse . Deficiencies winter range 



quality and/or quantity aay ba evidenced by moose mortality on 
wintering areas . 

Data gathered on nwaber o f aooae carcasses observed on r outine 
aurve~a. ave composition of dead and live moose , and femur a arTow !at 
content of dead 80088 suggest tbat moose from soae aubpopulationa in 
tbe lower Suaitna •iver valley we r e in poor nutritive condition in 
winter and died on winter range . 

In either case, when mitigati ng for wi th- project losses. compensation 
ahou~d be directed at affected a ,oae subpopulation (for tbe benefit of 
aooae) and/or near tbe location of loss (for the bene fit of resources 
uaeral • If int-orit~ of a moose subpopulation is threate ned by 
b~roelectrical development, compensation should be directed at that 
apecific aubpopulation or the next proxi.mal subpopulation. 

Identificatina 21 Potential Co~naation Landa 

~ Diatribytion ~ Abundance: 

Mooae diatribution and abundance were criteria utilized to identify 
location of aooae winter range landa. The relat ive impo r t ance of 
different winter range lands was evaluated by moose usa. Hoose use 
waa aatiaated from densities of moose observed in delineated areas by 
aarial aurve~ aaapling techniques (Appendix A-Dl . D~ta from aerial 
aurve~a .. ra uaed to identify and rate relative importance of 
different aooae winter range lands in t he lower Suaitna •iver valley 
(Appendix D and Table 1~1 . 

Pifty-eigbt percent of the aooae observed on distribution surveys 
occurred on 13 percent of t be s urvey area . Ninety-one pe r cent of the 
aooae obaerved occurred on 36 percent of the land surveyed. No moose 
were obaarvad on 29 percent of the area surveyed . 

2
over 60 percent of 

tbe area surveyed bad leas than 1 moose per •. 5 ai and vas considered 
poor quality winter moose range . 

Twent~-eigbt delineated areas , 6 . 8 percent o f t he area surveyed. 
contained •1 percent of the moose observed . Calculated de,aities of 
aooae for these areas ranged from 3 . 1 to 13.6 moose per mi . These 
are .. were conaidered to be good moose winter rang& and to have 
potential •• compenaation land• . 

The 27 survey areaa id4ntified as compensation lands were dispersed 
tbrougb the l ower suaitna • i ver valley (Fig. 37). Host ident ified 
areas were associated with riparian or f hodplain habitats. The fact 
that 8 areas were located on the Suait na Ri ve r floodplain r eeophas izea 
ita iaportance as aooae winter range in the lower Susitna River 
valle~ . Honfloodplain areas identified as compensat i on lands we r e 
located in alpine habitat near the timberl i ne ecotone on Willow 
Mountain (sample uint Hoe. 19 and 2•1 and on g l acial morraine o f t he 
~abiltna Glacier (sample unit No . 3•31 . 

Another nonfloodplain aooae wintering area not speci f ically identified 
as a potential compensation land. but worthy of apecial ment ion. is 
an alpine area (sample unit Ho. 3291 located on the south-western 

8 22 



slopes ~f Little Peters Hills. This survey area contained 2. 4 moos e 
per ai . The area had burned by fire previously and has been 
recolonized by bi rch vegetation . 

Snovpack Depth : 

Because large numbers o f moos e were consistently observed wintering in 
specific areas of the lover Susitna River valley . it does not 
necessarily follow that these areas are good wi nter range. These 
areas may be adequate winter rang e during an average winte r but they 
may becoae undesirable in severe winter conditions. Heavy snowfall 
and a deep snowpack affect avai labil i ty of browse and movement o f 
moose and decrease the desirability of areas f or moose in winter 
(Coady 197•). It would be fu tile t o enhance habitat !or moose in 
areas where excessive snowfall would preclude a po~itive response in 
moose carrying capacity. Areas whe re the s nowr4ck charac t e ris t!cally 
remains ehallow tt.rou;h winter are ideal f or .oose winter range. 

Survey reeults indicated that snowpack dap: h var ied from 25 to 225 e m 
within the lower Susitna River valley in March 1985 (Fig . 38 1 . Snow 
depth measuremer:ts between 110 and 150 cm vera moet c ol!ll'lon (P'ig. 39). 
Bighty percent of the survey area wae estima ted to have a snowpack 
exceeding 100 cm and was considered undesireable !or ~oose IFig . • O). 
After grouping locations with like snovpack depth measurements IP'i g . 
•11, a geographical pattern between snowpack depth and moose 
dietribution and mortality became apparent. 

These data helped to explain moose distribution and mortality patterns 
observed in the lower Susitna River watershed . Areas that bad shallow 
snovpacka were used by large numbers of moose (P'ig . 37) and exhibited 
little winter mortality !Big Island-Bell Island , Figs . 33-36 a nd Table 1•. and the Wasilla areal. Otber are as wi t h less shallow s novpacks 
(Talkeet~a Mountain• foothills , Little Peters Hill s and ~ahiltna 
Glacier aorrainel also had large numbers o f moose and exhibited little 
mooee mortality occurred there. Some are as wi th inter medi a te snowpac k 
depthe (Sueitna River corridor (Table 14 ) and Chunilna Hills) 
contained subetantial numbers of winterinq moose and exhi bited ooos e 
mortal ity. Geographical areas with dee p snowpacks (Alexander Creek , 
Hooee Creek , ~roto Creek. the Yentna River and oost other l ocations in 
the survey a.rea) either had very lov densities of mooee or exhi bi ted 
substantial moose mortality (Table 1 3). 

Data on snowpack depth and moose distribution , abur jance. and 
mortality in the lowe.r Susitna River valley provided a basis f or 
evaluating locations for conducting ~itigation . 

Proeedurea for Conducting Mitigation on Compens ation Lands 

Replacement Lande: 

Areas that sustain large nu.mbers of heal thy moose through inclement 
winter conditione have a high innate carrying capaci ty and are 
important in maintaining h:!.gh subpopul ation leve ls . Protectinq 
important mooee habitat (lands with h~qh carryinq capacity) froo 
alterative land management practices can be considered a form o f 
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•itigation. Areas identified to have a high wi n ter carrying capacity 
ara iaportant to moose subpop~ations and should be considered in 
.ttigation as replac ement ( lands ) for lands altered during 
hydroelectric developmen t . 

Data on .oose distribution, abundanc e and mortality , and snovpack 
dapth suggest that floodplain areas including and downGtream from Bell 
I.sland, nonriparian areas between Wasilla and the Little susitna 
River , tiaberline ecotone areas of Willow and Bald Mountains and 
westtrn slopes of the Little Peters Rills should specifically be 
considered as replacement lands (lend areas with A and B snowpack 
designations , Fig. 41). These areas exhibited r e lative ly densities of 
moose in winter , shallow snovpacks and low winter kill l evels. 

Quantifying the gain in carrying capacity as a result of habitat 
protection (ia., over and above that which would have occurred in the 
absence of habitat protection) on replacement lands is considerabl y 
•ora difficult than for assessing compensation ~.n carrying capacity on 
anhanca•ant lands and i• beyond the scope of this study. 

lllhapcaMnt ld.MJ.: 

Landa that supported relatively high densities o f wintering moose. 
eshibited 1100se wi.nter kill and h'ld snovpack depths less than 120 c. 
(land areas with C snowpack designations, Fig. 41 ) should be 
couidarad for co•pensation in •itigation through habitat enhancement. 

LaDcle with B designation should not be considered for enhanceaent . 
Bffacts of the deep snowpacks on these lands would tar outweigh any 
beDafita to aoose gained fro• increasing winter browse. 

Moat landa with D designation&, are probably alao unsuitable for 
successful habitat @llbanceaant progrUtS. Soae of these lands with 
snowpack depths near 120 cm (Moose Creek downstream froa Petersville 
ao- 4 and Kroto Creek downstrea.m from its confluence with Moose Creek) 
aay be acceptable f or enhancement. However, the f act that substantial 
•oosa win~ar kill occurred in t he latter areas during consecutive 
winters indicates that the carrying capacity was exceeded even in 
relatively aild winters . B.nha.ncement procedures would have a higher 
probability of greater success tie . larger positive gsins in carrying 
capacity) in C designated snowpa.ck depth areas . 

Most radio- marked moose consistently repeated annual movement patterns 
to usa traditional winter ranges. These data suggest that areas 
selected for habitat enhancement should be located in traditional 
migratory routes and near traditional moose winter ranges to assure a 
high probability of success. Locating enhanced areas near traditional 
winter ranges or in traditional migratory routes will assure that 
•igrating aoose will be expose-d to improved winter habitats and 
aini.tze divergence from traditional behavior patterns. 

Bnhancad habitats could be loc ated away from traditional use a.reas 
where snowpaek depth is deaire&bla . However . if newly enhanced 
h&bitats ware remote troa traditional use areas I would expect that 
aoosa would be slow to learn of and utilize t hem. I doubt if aany 



aoose would greatly alter tradi tional behavior pa tterns to utili ze 
newl~-created habitats . Host probably , zoose that would co lonize 
enhanced areas that are removed from traditional wintering areaa would 
be aoosathat ware residant to the area or yearli ng moose that are 
actiral~ establishing tr•ditional behavior patterns . Hoose use of 
nawl~-creatad winter habitats remota from tradit iona l winter ranges 
would increase at a slower rate th~on f or enha.nced habitats l ocated 
near traditional ranges (Gasaway 1980). If other f actors ware equal 
and after carryi ng capecit~ was attained, t otal nUEbers o f moose using 
anbencad habitat s in both locations ~•Y be the saMe, but over a g iven 
ti .. period significantly aore aoose would have utilized t he are a near 
traditional winte r ranges . 

Though benefits exist froa enhancing habitats in c l ose prox i mity to 
traditional winter uaa areas, in those i nstances , newJ y emerging 
second growth •egetation ma~ be exposed to excessive browsing befo r e 
it beco .. s established. 09erbrowsing may even prevent new second 
growth vegetation from becoming established . r suspec t t hat thi s May 
particularl~ ba a problem in areas where the snowpack is shallow . A 
ralatival~ daap snowpeck may act to obsc ure newly gr~ving plants from 
aoosa browsing for sever.al years. Several years of protection from 
browsing pressure will enable plants to become more firmly establi s hed 
before being subjected to moose brow$ing. 

Otbar factors significant to selection of areas f or enhancement 
and iapl .. antation of anhancenant procedures have been presented 
in detail elsewhere (Rar~a Bbasco, A Joint Ventur e 1986 ). 

OUantifrina Hili~ Potential ~ Compensation Lands 

With-project l oa.as to wildlife and habitat will , in part , be offse t 
with increases in moose carrying capaci t y on compensation lands . 
Iaproved aoose carrying capacity will eventually result in ne t 
increases in aoose nuabers aad subpopulation sizes . Mit iga t ion will 
be considered successful wben with-project l osses in wildlife 
carrying capacity are offset by gains i n moose carrying capacity and 
increaaaa in aoose numbers . Follow-up fi e ld studies will be necessary 
to dataraine if aitigation is successful . 

Hoose usa (carr~ing capacity) was assessed for several areas 
representative of potential replacement lands. Areas selected 
r epresented alpine habitats (Table 17 , also see Pig . 7 and Appendix 
B), riperiaD habitats adjacent to the Susitna River floodplain (Table 
18 , also sea Pig . 4 and Table 13), a nd a Susitna River riparian 
habitat (Tabla 19 , also sea Pig. 5). All areas selected ware used by 
relatively large numbers of moose for winter range . 

Data froa alpine habitats , Bald Htn Ri dge and Willow Htn , indicate 
that these areas provided about 45 , 000 and 40 , 000 moose days us e , 
respectively, during 196 days in winte r 1985-86 . These are!s 
•upportad about eight and seven •oose, respectively , per mi o f 
habitat for a 196-day period. Numbers of c oosa using these alpine 
eraaa peaked between Hovaaber and January . 
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Data fro. riparian areas adjacent to the Susitna River floodplain , 
Alexander, Kroto and Moose Creaks. indicate that these a r eas provided 
rouvbl~ 23,000, 17 , 000 and 16, 000 moose days use during winser 198•-85 . 
'l'beae ereu aupported about six, two , and four moose per ai of 
babi tat for a 140-da~ period. NWIIbers of coosa using these riparian 
areas peaked during January , De caliber an.d February , respectively. 
Hoose use of these areas was relatively low in November. 

Data froa Ball Island, a Susitna River riparian area studied • years, 
1n41cata that moose use varied greatly betwe6n years lsee Table 8) and 
correlated with anowpack depth and winter weather conditions. In 
winter 198•-85 , this area provided about 11,000 moose days use ; fou r 
tiaea the use which occurred in winter 1981-82 and 1983-8•. In winter 
1984-85 , the area provided winter range f or about 15 moose during a 
139-da~ period. 

Bell Ial4nd supported the greatest amount of moose wi nter use per mi 2 
of habitat of any ar~a studied . My calculations indicate that Sell 
Island provided about 2,000 moose days use durin~ a 139-day period i n 
winter 1984-85. These data suggest that each mi of habitat on Bell 
Island provided winter range f o r about 14 =ooae . 

Por aitigation purposes , it may be said that protecting Bald Mountain 
Ridge fro• alternative land uses could offset a with-project loss in 
aooae carr~ing capacity equivalent t o •5. 000 moose days use . Bach 
square aile of habitat protected on Ba ld Mountain could theoretically 
offset with-project losses of about eight moose . Of course , these 
calculations aaa\11116 that alternative land uses would eliminate all moose 
carrying capacity on Bald Mountain Ri dge . if the area were not 
protected . However , in reality this ass~ption would moat likely be 
incorrect. 

Perhaps from an economic standpoint, moose use per mi '2 of habitat 
protected should be considered when selecting replacement 1a9da. 
Bell Island supported the largest amount of muose use per mi of 
habitat. During a 139-day period i n winte5 198•-85 , Bell Island 
provided about 2 , 000 moose days use per mi of habitat. Bach square 
mile of habitat on Bell Island had the capacity to support 15 moose 
through a 139-day winter period. Considering data obtai ned during 
•i9ter 1984-85, protection o f habitat on Bell Island 115 moose per 
ai ) would offset twice as cuch loss in moo:~e vi.n ter range carrying 
cepacit~ as could be offset by protecting an equal quantity of habitat 
on Bald Mountain Ridge . 

To aaaeaa the mitigation potent ial of habitat enhancement , moose 
uee (carrying capacit~) was studied on 1• disclimax habitat sites 
located adjacent to the Susitna River floodplain (Table 19 , also see 
Appendix P and Pig 6) . carryi ng capacity eatimatea averaged • . 500 and 
•.300 •ooae days use , respectively , for the Montana Vest and the 
Montana Middle disclilllax sites over three winter periods . 1982-85 
(Table 19). Maxiaum values of 6 , 200 and 3 , 900 =ooae days use. 
respectively, were calculated for those respective sites in winter 
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198~-83. These highftr values may be attributed to the fact tha t 
significant snowfall occurred at least a month earlier in winter 198~-
83 than in the latter two winters. This early snowfall prompted large 
numbers of moose t o use these site s earlier. 

Data froa the former disclimax sites su.ggest that habitat enhanceaent 
on about a square mile of similar land, similarly located could be 
e:q~ected to provide •.3oo-• .5oo 111oose days usa in an average winter. 
These data indicate that application of appropria5a habitat management 
procedures (habitat enhancement activity) to 1 ~i of mature forest 
habitat in th~ same area could provide winter range with carrying 
capacity for 30-3• moose. 

Thase data indicate that disclimax sites (Montana West and Montana 
Middle) and application of appropri&te habitat managem~nt t echniques 
aa)' provide winter range with carrying capacity for three times as 
aan)' aoose as the best natural (natural) site (Bell I slar,dl studied. 
Thes~ data indicate that habitat management (rather than habitat 
protection) aay ~ the aost economical method for acconplishing 
coapaneatton of with-project losses in wildlife carrying capacity 
with carrying capacity of moose winter range. 

~ llal.f. lfest ll£n. Nests of bald eagles were collll!lonly observed 
iaeidental to eondueting moose surveys in the lowar Sus i tna River 
valley. Federal law prohibits activities that might cause eagles to 
desert traditional nest sites . Eagles commonly nest in cottonwood 
trees in aature forest hab'ltats located on floodplains . Because 
habitat enhanceaent activi t ies involves altering and/or disturbing 
aeture forests to encourage regrowth of early s uccessional plant 
coaaunities conflicts with eagle nest trees or nesting activites may 
occur. Eagle nests were coaaonly observed throughout the lower 
Susitna River valley (Pig . •~ ). Areas containing eagle nest sites 
should not be considered for habitat enhancement unless more specific 
field studies are conducted to more precisely delineate location of 
nests and to determine if enhancement activities would fol low f ederal 
law. 

Potential Impacts Prom With-rroject Alteration !n. River Hyroloqy 

The following is en annotated list of with-project hydrological 
aachanisms that I believe could i mpact aoose subpopulations downstream 
froa Devi l Canyon. Relative impacts o f these mechanisms will likely 
vary grea tly between river sections fro~ the Devil Canyon dam site to 
Talkeetna, froa Talkeetna to Sunshine Bridge , from Sunshine Bridge to 
the Yentna liver and from the Yentna River t o Cook Inlet. 

Some hydrological mechnisma may have relatively small impacts on moose 
aubpopulations but "insignificant" losses t o a s ubpopulation from a 
nuaber of different sources may in total result in a "significant" 
iapact . 

Aasaasaeots of the significance of 
percent of the aoose subpopulation 
of aoose ••J' have profound affects 
Iapacts to saall numbers of moose 
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reality be insignificant. 

: believe that the f ollowing with-pro ject hydrological a~eel.anisJu 

could i~eet •oose populations downstream from Devil Canyon : 

~ ltailtt: 

Kooae uae of floodplain habitats is greatest i n winter (October to 
April) for foraging and in spring (Hay to June) for calving , !orag~ng 

aDd/or escape froa predators . Altered flow regimes (timing, depth or 
flow rates) •a~ i•paet aooae by directly or indirectly effecting 
apeeiea eoapoaition of V89etation. availability of browse plants , 
aeeeaa to food sources and refuge from predators . 

Proposed with-project Iva. pre-project ) increases in winter water 
lavale aad/or deereaaea in spring water levels will i mpact aoose 
subpopulationa downstream from Devil Canyon. Extent o f i a paets will 
probabl~ var~ between the followi ng river sections : Zone I (Devi l 
Caa~on to Talkeetna) , Zo~• II (Talkeetna to Sunshine) , Zona III 
(Sunshine to the Yentna Rive: and Zone IV (Yentna River to Cook 
Inlet). Alterations in timing o f peak flows and aximu and aini~ua 
flow levels and are probably acr e i~portant values to consider when 
evaluating potential impacts of flow regimes then monthly averages for 
those values . The current or r ate o r speed of water flows during 
these t iae periods will also affect dyr-naoles of the floudplain . 

Inpudation. Ground water tables. wate r levels and s oi l oxygen content 
can affect survival o f plant species diff erently and result in plant 
communities with different s pecies eo~position (Strahan 19811 and/or 
differences in seasonal timing of plant g rowth and a~eturation 

proeeaaea (Harris at al . 19751. Timing and duration of thet a 
hydrologic variables will influence their level o f imp~et. Water acts 
aa a aediua for plan: seed dispersal and affects where viable seeds 
are distributed and the viability of seed• (Peltzman 19731. 
Together, these ~drologieal factors along with fl oodplain i nnudation 
will affect quantity (browse availabil ity) and quality (timing of 
plant growth and ••turationl of moose browse and species composition 
of floodplain plant communities. 

Vater lavale can also influence moose movements and foraging along and 
across the floodplain . 

22!n Vater. In winter , aooae eomaonly use ice covered waterways aa 
travel routes. Wind action and periodic ice •glaeiering• on waterways 
act to decrease anowpack depth over river ice and facilitate aooae 
travel across and alolng floodplain a.reaa. This relatively 
unrestricted travel enables aooae to utilize available browse and does 
not diseoru3ge moose from •wandering• and •locating• other local , new 
and preferred food sources. 

The extent of •open water• downstream from the Devil Canyon dam site 
in winter will have a profound affect on moose moveaenta in that area. 
Theoretieall~ , wit.h-projeet , in winter , open water will at least 
extend froa the Devil Canyon daa site to Talkeetna . Circu111atantial 
evidence obtained fro• studies in Canada suggests that open water in 
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winter may be a barri~r t o mooae movement• (Bonar 1985) . Evidence 
obtained in this study , indicates that open wate r in combination with 
ahore ice and/ or i ce shelving along the aargin a ca~ ~e detrim~ntal t o 
mooae atteapting t o traverse ope n water . 

llooae from au.bpopulationa east and we st of the Suait na !tiver 
frequentlJ cross the wat erway t o forage on oppoaing bankai de 
veg•tation . The existence of open water in winter will di~courage o r 
inhibit this behavior. Occurrence of ice ahelving or shor e ice along 
the river aargin will likelJ result in ~ortality . 

In apring , open water in waterways surrounding islanda may inhibit 
predators fro• frequenting those habitats and locating and preying on 
neonatal aoosa. Low waur levels in the Suaitna Jlliver during t his 
aeaaon aaJ aake island habitats more acceaaible to predators and 
increase predation on mooae calves . 

The iapacta of open water separating island babitata fro• tbe aainland 
shoreline in winter and decreaaed water levels br i dgi ng i aland 
habitate ot aainland ahoreline , in spring wi ll in par t , be influenced 
by the location and amount o f i aland habitat involved. Affects of 
theae pbenoaena will vary between mooae aubpopulat·ions. 

~ Porwatiop. Ice jams which occur during spring bceakup on the 
Sueitne River result in flooding ; scouring; di ve rsion of aain channel 
water; beak erosion; and tranaportation of soil , debris , and browse 
plants . All of these factors can act to c reate , elia inat e a.nd/ or 
aaintaiD early successional riparian plant co1111unities preferred by 
!lOOSe. 

Since ice will not f or a in a s t r e t c h of the Suai t na Jlliver doWilatreaa 
from the Devil Canyon dams ite ice proce sses now associated with f•ll 
freeze-up and apring breakup will no t occur wi th-project . 

The ability and desire o f moose t o ne gotiate ope n wat er i n winter may 
be affec ted by timing , occurrence and ext en t o f r i ver ice and 
aainland a.nd island shore ice shelving . Additional shoreline and 
island ha.bit at may be i nnundated i f s hore ice for11s , d i s l odges daily , 
and su.baequentlJ , a ccumul a t es downs tream i n ice jams whic h , in turn , 
restri ct flow r a tes a nd a c t t o rise water l e ve l s ups t re .. a nd flood 
adjacent habitats . 

Soae riparian habita t s are impac t ed and changed annua l l y by i c e 
proceaaes aaaociated with spr ing brea kup . Scouring , flooding and 
other proceaaea aasociated with ice dynamics affect occurrence a.nd 
availability of aooae winter browse and phenology and composition of 
vegetation on ialanda and atreaabanks . Absence of ice proc esses will 
tend to stabilize riparian habitats utilized by moos~ and not 
perpetuate there aaint enacne . 

DoWilStreaa froa the Devi l Canyon dam site where formation of cover ice 
is initiated, ice jaaa maJ occur from ice fora in2 inatreaa or ahore 
ice dialodging daily . Ice jama will cauae water levela to rise and 
reault in backup flooding in upatream areas. Backup flooding and 
reaidue ice formed after flood waters releaae c ould be datrimental to 

a 29 



moose directly or indirectly thr~uqh impacts to vegetation . 

BaciC'Ip floodinq caused by ice jaiU in winte r may leave a coatinq of 
glare ice over the floodplain after jams release and water levels 
auL~ide. Glare ice may re~ain in thene areas until the next backup 
flood or until sprinq. Peri odic backup floodinq could result in a 
thick layered build up of ice on the floodplain . Ice cover on the 
floodplain can result in mortality of moose. I documented moose 
mortality attributable to qlare ice cover on t.he floodplain. 

Daily fluctuations in water l evels in winter will leave a glare ice 
cover over periodically innudated floodplain areas. Ice cover on the 
floodplain will result in moose mortali ty, may affect moose use of 
these floodplain areas and may have long term affects floodplain plant 
co .. unitiea. Ice cover formed in this mannner may become layered and 
increase in thickness each time the water subsides after a da i ly 
flooding. 

Vater Te!perature . Vater temperature can affect all of the i ce 
processes discussed above. Water temperature can affect teJBperature 
of subsurface weter and a~ter seasonal timinq of plant grcwth. 
Altered water te•perature reqimes may eventually affect s pecies 
coapoaition of floodplain plant co~munitiea bec ause of vari ation in 
phyaioloqical tolerances between different plant species. Phenoloqy 
of aooae spring forage plants and species composition of ! odplain 
coaaunitiea preferred by moose may be affected by altered water 
teaperature regimes. If parturition in moose is is correlated with 
plant phenoloqy (diet quality) chanqea in tiDing of plant development 
aay affect productivity of moos e aubpoplations that f eed and calve on 
the floodplain. 

lilt· Accuaulation of silt in s e ctions of the river forms bars that 
aey eventually become more stabilized and lead to the f ormation of 
islands. Silt oriqinates from meltinq hea dwater qlaciers and f rom 
erosion in non-qlaci al tributary streams. Sroaion and s econdary 
deposition of silt already in the mainste~ system also contribute to 
island formation. Bars and islands f or m the substrate for 
eatabliahaent of early successional plant species. Presence or 
absence of silt in the substrate and size of surface sediments may 
also determine which plant s pecies are able t o co lonize a part i cular 
site . 

HcBribe and Strahan (1984) demons trated t hat willows . the preferred 
moose browse species , prefe rentiall y colon i zed sites where surface 
aediaent was saall-siz~d ( l e ss than 0 .2 c I. and poplars more r eadily 
becaae ••tablished on sites with a larger-sized surface sediment s 
10.2-1.0 cml. Birch. less .preferred as moo se browse, succeed the 
former species as t he si t es become more stable and drier. 

Plant species as willows are adapted to pe riodic silting and may out 
coapete other plant species i n are as whe r e s i lting is coomon. 
Siltation may stimulate willows t o root or shoot s i de-sprout. 
Prolific aide-sprouting greatly inc r ease s willow bio~ass a nd 
production. 
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t~undaents asPociated with hydroelectr' : development of the susitna 
River will greatly r estrict or essrntially eliainate silt from the 
Susitna liver systea bet ween Devil Canyon and Talkeetna. This will 
further decrease the silt load in the Susitna River south of 
Talkeetna . Silt will be reintroduced into t he Suait~a l iver meinstea 
by the Chulitna River at Talkeetna . Farther downstream, other 
tributary streams will contribute to the silt l oad. 

Lack of silt in the mid-river section of t .he Suaitna Ri ver will 
affect ecology of riparian vegetation lp~rticularly willows ) , an~ aay 
affect ca.petition between preferred moose browse plants and less 
desireable species (alder). 

In the absence of a silt source, existino islands f ormed of silt and 
substrates permeated with silt ~ay gradually erode and be translocat ed 
to areas farther downstre... Silt islands may fai l to be reformed in 
the aainstea Susitna liver i .. adiately downstreaa troa the Devil 
canyon t.poundaent. A decrease of silt in the Susitna River system 
t.aediately downstre .. fro• the Devil Canyon daa site with-project 
will probably cause willows to be a less common coaponent of the 
floodplain plant eoaaunities tn that area. 

The projected with-project decrease in peak spring and sumaer mainstem 
flows Iva. increased winter flows) will affect present patterns of 
silt erosion, translocation and deposition. 

tta1 Rlllia· During peak •»ring flows, many floodplain trees are 
uprooted and carried downstreaa . Uprooted trees eventually become 
stranded in relatively shallow water on oravel or silt bars , entangled 
in perenni~l log jaas or era deposited as peak flows decrease. In 
aany casas. deposited vegetation initiate additional silt deposition 
and lead to tba formation of aore stable s i lt bars or islands. Logs , 
trees and other debris , etc. frequently occur at the leading edge of 
silt bars/islanda on which willows and popular• subsequently beeo~e 
established. Lack of peak flows will decrease occurrence and 
transportation of debris and slow or preclude processes which lead to 
foraation of aainstam islands . 

Newly foraed log jams and islands divert mainstrea= currents. When 
mainatre .. currenls are diverted. erosion is redirected t o other 
substrates on the floodplain . Erosion then occurs i n different areas 
releasing additional tree debris and silt f or f ormation of new islands 
which inturn initiates erosion of other substrates that may also 
contribute to foraation of additional island.s farther dovnstreaa. 

Uprooted or dislodged veget.ation, particularly willows and poplars 
which moose prefer for browse , may subs equently become est&blished where 
tbey are deposited. Willows and poplars are particularly adept at 
rerooting and growing when deposited on suitable substrates. These 
plant species are iaportant source plan t s for colonizing an.d 
stahllzing new silt bars or islands as well as i•portant moose forage 
plants. 

Tree debris appears to be important component for initiating formation 
of silt bars or islands. Tree debris also appears to be i mportant for 
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stabilizing and protecting the uptream aide of newly-formed sil t bars 
or ielande. 

Altere4 flow regiaea and dec reased peak spring and summer floNa Mill 
probably affect creation and transportation of tree debris or 
uprooting and trane~rtation of browse plants. 

f2a. In winter and auaaer . fog frequentl y f orma above the ~nik Rive r 
downstreaa from where effluent enters from a hydroelect ric project 
facility (lklutna Bydroalactric Project). Persistent Minter f og can 
affect aicroclia atea and phenology of riparian vegetation and beat 
be lance of aooae. 

lecauae of warwer water temperature• and relatively cold a i r 
teaperaturee <-•o degrees below zero C) , fog will probably f orm in 
winter over open veter sections of the !uaitna River downatreaa from 
tbe O..il Canyon dam aite . To my knowledge many questions regarding 
the foraation of fog (ice fog , icing of v~~etation , etc.) have yet to 
be addreeee4: how far from the river will fog occ~r? boN far 
downetreaa from Devil Canyon will fog form? boN frequent ly will form? 
bow aany days in an average, cold and warm winter Mill f og fora? how 
aany consecutive daye will fog occur at any one time? 

Preaance of fog will effect solar radiation of moose and vegetation on 
tbe floodplain. This aay affect winter energy budgets o f moose and 
pbanol09)' of floodplain plants . The occ•urence of fog t'lver the 
floodplain may ultiaately affect apeciet composition of f loodplain 
plant coaaunitiee . 

~·~ Wytrienta. Glacia l streams as the Suaitna Rivier are 
generally conei dere4 sterile . Waters in these atreana are generally 
very low in organic nutrients and mi nerals . When flood Matera innudete 
eubetratee adjacent to tba f loodplain which are rich i n organics and 
ainerale , the latter cbe.!cala can become dissol ved and/or suspended 
in floodwaters . Moist conditions reaulti n.g froa floodwaters can 
furtber hasten on site decomposition of organic mate r i als and r elease 
additional nutrients and minerals from (and t o) underlying 1ubatratea . 
It appears like ly that flood waters can inc r ease fer t i l ity of 
underlyiDg l ocal floodplain subat1ates and/or tran•port nutrients to 
o ther floodplain substrates a.rea• downa treaao . 

Altered flow regiaea and decreased frequency and extent o f flood 
conditi ons may affect fertil i ty , nutrient turnover rates and overall 
productivity of floodpalin habitats along t he suaitna Rive r downstream 
froa Devil Canyon. Nuaber and extent of s pring and summer !loods will 
be decreeaed vith-pruject. 

Salt Water Bncroecbment . With-project flow rates and r educed water 
levels in the Susitna River Mill enable salt water to encroach farther 
upstream froa Cook Inlet t han presently occurs. Speci es composi~ion 
of plant communities will likely be altered in areas where aftl t water 
infiltrates substrates o r innundatea the floodplain . 

Floodplain and island habita ts near Cook Inlet support very dense 
winter concentrations of moose. Increased e ncroachment of sal t Mate r 
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into the aoutll of the Su.sitna River aay neqatively affect survival o f 
aoose browse plants !willows and populars l in this region and decrease 
t .be value of these habitats to 11oose. 

If increased substrate salt concentration precludes plant growth 
existing ialands may lose stability and eventually erode away . 
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DRAFT 
"oote Subpopulation Naratives 

Fourteen aoose subpopulations ~ere identified to utilize the Sus i t na 
River floodplain between Devil Canyon and Cook Inlet. Annual range t o r 
eact identified aoose subpopulation ~as de lineated CFi g . 43 ) . Hoose 
"aubpopulations• were primarily diff erentiated on the basis of 
aovement petterns . range use , and behavior o r li f e histo ry pa tte rns 
that appeared common for moose in a given geogr aphic area. 

The following narratives summarize knowledge about life hist ory . 
biology, environment and management of moose subpopulationa 
accuaulated during this s~udy. Data provided may be i mportant t o 
conaider when assessing impacts or prescr i bing mitigation fo r 
hydroelectric development o f the Susitna River . 

So~e information provided is circucstancial , some info rmation 
contained in these accounts was not substanti ated by sc i entif ic 
methodology and other information presented is my best assessement and 
i nterpretetion of the present situation. 

~ Ctnxon-Ttlkeetoa: 

Ih1 ~ This 360 mi 2 area encompasses th• watershed ot the Susitna 
River from Talkeetna t o Devil Canyon. It is ~ot accessible by the 
hign••t aystea or by highway vehicle . Acc~&s is afforded by boat on 
the Suaitna River. the Alaska Railroad an?, by a i rcraft on an 
unimproved aail airstrip ad j a cen t to ·~c Ri ver and rai lroad at Co ld 
Creek. Several lakea and flat grou·.d t opography in othe r l ocations 
are seaaonally ~ccessible by f loat- . ski- or wheel-equ i pped l ight 
aircrtft. The area provides oppo rtuni tes for fishing . hunt ing . 
trapping and limited hiking and c~pinq in the Curry Ridge Lookout 
area. Soae recreational activities are undertaken with pro f e ss1onal 
guides and coamercial boat or air t axi operators . About a quar ter o f 
the land area utilized by this moose subpopulation occurs within the 
Denali State Park. Human settlement i n the area is limited t o a 
scattering of recreational and year-round remote home s ites . Yea r 
round reaidents probably rely heavi ly on available wildl i f e resouc es 
for sustenance. 

The entire area is bi sected longitudinally by the 3us i tna River. The 
Alaska Railroad right-of-way paral lels t he Susitna River tor 35 niles 
from Talkeetna to Cold Cree k whe re the railroad diverges westerly away 
from the river valley. rhe river and t he rail r oad r i ghts-ot - way may , 
at times, affect move=ents and negatively i mpact oose that utilize 
habitete on both sides of the valley. 

In general , temperatures and snowfall in this "i n ter ior" clima t ic a r e a 
tend to be more extreme than tor more s outhern ar e as where climate is 
milder and aore ••ritime . However . "winte r" and "spring" come sooner 
to the former area. At times, the snowpack is deeper on side slopes 
and valley bottoma , where windblown snow is deposited. than on the 
alpi ne ridges where windblown snow orginated . In spri ng , ground 
vegetation may become prevalent sooner on higher south-facing ridges 
than at lover elevations in the valley bottoms . 
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~ Subpopulation. I estimate that 375 moose presentl y winter in the 
Suaitna River watershed be tween Devil Canyon and Talkeetna. Short and 
long-terw subpopulation size can be influenced by contemporary land 
and wildlife management pract ices and annual weather conditions. This 
subpopulation could be larger or smaller under differen t management 
proqraaa or winter weather condit ions and may not presently be at 
carrying capacity of the habitat. 

Data obtained from a radio- marked sample o f moose indicate that 
individuals from thie subpopulation seldom range out o f the Susitna 
River watershed. Moose use of t he Susitna River floodplain and 
southeast faci r.g mid-slope habitats located northwest of the Susitna 
River were considerably greater than use of ridge tops and northwest 
facing habitats on the south side of the Susitna River. 

Siauificant Move!!!tpt Patterns. !!vidence obtained from radio- marked 
aooae and ae~ial surveys of UDmarked moose s ubstantiated severa1 ba sic 
subpopulation movement patterns . 

re .. lea in this subpopulation moved to and remained in floodplain and 
island habitats of the Susitna River during May and J une (Modafferi 
198•). Timing of this =ovement , late May to early J une , correlated 
with parturition. Othe r studies indicate that female moose may ~ove to 
riparian and islanded habitats during calving to avoid contac t with 
predators (Peterson 19SS) . Moose are known to seek water as a 
defensive behavior when pursued by predators . It i s also probable that 
daas move to island and flood plain areas in spring to obtain early 
growing, ·nutritious , riparian forage for thecse\ves and t heir 
neonates. If the former contention is correct . predation r.ust be lor 
was once) a significant mortali t y factor to this subpopulation. 

l'loose of both sexes zaoved t o and utilized Sus itna !liver floodplain and 
island habitats during the winter period. Timing, cagnitude and 
durati on ,of this movement was correlated with winte r severity 
(occurrence, depth and persitence o f the snow pack). Moose apparently 
seek ref·uge on the Sustina !liver floodplain from deeper snowpacks and 
associated poor forage conditions on ad j acent , predominantly alder 
covered ·upland slopes. The windblown and frozen riverbed and 
floodplain provide moose with preferred ear ly successional , l ow 
growing , browse species. Movements t o and from different f ood patches 
are leas ·restricted b7 the shallower, wind co111pacted snowpack 
condition.s on the floodpla in. Shallow snow conditions probablJ' also 
decrease the vulnerability of moose to predati on by wolves . Though a 
shallow anowpack also occurred on exposed upper alpine slopes and 
ridoe tops , the scarcity of forage or excessive wi nd chill a aJ' 
preclude moose use of those habitats. 

Six, 10 , '7 and 11 surveys conducted to quantify moose use o f the 
Susitna !liver floodplain in winter 1981- 82 . 1982-83 , 1983-8' and 
198•-ss revealed an a verage of 26. 78. s• and 116 aoose, respectively, 
for the highest three survey counts wi thin each winter . The greatest 
number of moose observed on the floodplain in those winters was 36 , 
8• , 88 , and 132 , respectivel y . These data demonstrate that !!loose use 
of floodplain wintering areas is highly variable and closely related 
to winter weather conditions. Snowfall in 198•-85 was reported t o be 



the greeteat in the laa t ten years (SCS , March 19851. 

Moose which are attracted to and utilize the Suaitna River floodplain 
in winter are vulnerable to mortali t y from drowning by falling through 
thin ice and/or into open water and from colliaions with traina in the 
adjacent Alaska Railroad right-of-way . 

Nooae colliaiona with trains increase d.raaatically with "depth and 
persistence of tha anowpack in areas adjacent to the railroad right
of-way. Incle•ent winter conditions cause large nuabers of aoose , 
that are at.reaaed physiologically. to utilize the railroad r i ghts-of
~ar and adjacent lowland ba.bi tats for a longer period of t i 111e. An 
above average anowpack in winter 1984-85 r eaulted in substantial moose 
aortality from collision• with trains. 

A 13-15 March 1985 moose survey revealed gatherings of 60+ moose 
aout.beaat of Lane Creek above tilllberline on aouth facing elopes 
(1,000-2 , 000 ft elevation) in the Chunilna Creek watershed and 40+ 
aooa& above tiaberline on aoutb f acing slopes (1 , 700-2.300 ft 
elevatiODI between the Chulitna and Suaitna Rivera north of lllair . 
Lake. !beae concentrations probably included aooae fro= tbia and the 
respective adjacent Cbunilna Creek and Chulitna River (not included 
in this report) subpopulations that ~~toved to these alpine areas for 
winter range. 

Hove•enta of radi.o-marked moose outside this general area were 
recorded infrequently during the rut !September-November) and calving 
(June-July) periods. 

Nottworthr Jebavior Patterns . On winter surve ys moose were commonly 
observed lying singly or in s mal l groups , in the open , on the exposed , 
frozen riverbed or floodplain . In most i nstances , moose appeared t o 
be exposing tbeaaelves to solar radi ation , probably for warmth . 
Resting , in the open , probably also lesse ned the oppor t unity f o r 
wolves to approach unn.oticed . 

Tracks in the anow indicated that moos e commonl y walked along the 
aargin of th.e (loodplain seeking and utilizing browse offered by trees 
overhung from undercut river banka . 

It was apparent that the wi ndblown and bard-packed snow on t he 
floodplain provided considerably less resis tanc e to Moose ~ovements 
than the deeper . soft snowpack on adja= nt upland slopes where 
additional windblown snow aecondarily ac c umulat ed . 

On several occasions, mooae were observed on sparae ly-timbered upland 
alopea bedded in the relatively snowfz ee area under a spruce tree. 
These individuals were apparently seeking the snowfree bedding a rea , 
avoid~ng wind and intense aolar radiation and/ or see ki ng visual 
conceelaent froa potential predators . 

On the weet bank of the Suaitna River , uptream about 10 mi fro1 
Talkfa~na6 aooae were coaaaDlY obeervt~ in open paper birch ( etula 
papy P er )/whits spruce 1 P 1cea g~aucal forest habitata digging 
t•cratering•) through snow. Subsequent field trips to that area 
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duriAg the snowfree period revealed that overwintering basal stems and 
rbizoaes of ferns bad been heavily grazed by .oose. Perna are 
utilized as winter forage by large numbe rs of moose in post r ut and 
wiAtering areas farther south in the western foothills of the 
Talkeetna Mountains. Chemical analyses i ndicated that fern 
fiddlebeads, basal ate .. and rhizomes appear to be a relatively high 
quality wir.ter food source (Modafferi 1984 , p.lOO.l. 

MortalitY, Predators ~ predati~n. Very dense black bear and 
aoderately dense brown bear populations occur in this area (Miller 
19151. Black bears prilllarily utilize south-facing slopes north and 
wast of the Susitna •iver . Black bears usually frequent tiaber 
habitats, except in fall wben they seek ripening berries above 
tiaberline l"'ller 1982). Brown bears primarily occur above 
tiaberline. In winter, wolf s i gn was frequently observed in this 
area . This is the only a.rea downstre~ !rom Devil Canyon where I 
observed wolves. Packs of five ~olves each were observed near the 
Chulitna-Susitna •ivers confluence (January 19851 and in upper Portage 
Creek (Karch 1985) . Wolf tracks were observed in snow along tbe 
floodplain on two seperate occassions in the She.r111an area , at the 
aouth of Portage Creek and near Gold Creek. In two of th~ above 
instances, aoose carcasses were obsevered near the wolf tracks. I 
presuaa the moose bed been killed by wolves . 

Though no radio-marked moose in this area were known to be killed 
by predators, I presuae brown and black bears prey on neonatal 
calf aoo11 in spring, and wolves and brown beal!"s prey on moose of 
all ages throughout the year. Though brown and black bears may 
prey heavily on moose calves (Ballard 1981 and Pranz.mann et al. 1980 , 
respectively), I suspect that black bear predation may predominate in 
this area because of their greater abundance and more coamon use of 
riparian and south facing , aide-slope habi t ats frequented by moose . 
Attempts to avoid vulnerable confrontations with predators may, in 
part , account for aoose use o f island and floodplain habitats in both 
spring and winter. Other studies have documented influence of 
predators on aoose aovements <Ballard, Gardner and Millar 1980) and 
habitat uae (ldwerds 1983). 

Other source• of mortalitY. Bight coose radio-marked in this area 
were observed or reported dead during the study. Pour moose were 
killed during winter by collisions with freight or passenger t rains. 
One was k~lled in winter 1983 (March) and three were killed in winter 
1985 (one in January and two in March). 

Death of one moose in April 1984 was clacsitied u a "winter kill". 
Winter kill is a "catch-al l" category including many winter-related 
mortality factors associated with inclement winter weather conditions. 
Tbe .oat prominent, proximate mortality factor included in the winter
kill category is starvation from inadequate nutrition . The moose 
found dead was estimated to be 19 years old when captured i n March 
1982. 

One aale moose was killed by a local res iden t bunter during the 1982 
open bunting season . 



Death of three aoose was associated with the Susitna River itself . 
Presumably these individuale died from drowning while trying t o 
traverse the river. Circuaetances at the site of one death in Harc:h 
1985, suggested that the aoose fell through an ope.n lead in the ice on 
the aDow-covered river. The moose apparently never resurfaced and was 
l ocated later that spring in a sidaslough farther downstreaa. 
Another "river-related" ~ortality occurred s omatiae prior to June in 
1981. Circumstances suggested that this i ndividual aoose got caught 
between ~reakup iceflows while crossing open water o r fall through 
thin i ce or an ice jaa while crossing "apparently" solid r iver ice. 
Its carcasa waa discovered "silted in" on a river bar in an area where 
"breakup• ice jams coiDI!Ionly form. The t hi rd "river-re lated" moose 
mortality was discovered in June 1982 . floating near a log j am in a 
Suaitne liver side-cbat~t~al, chortly af te~ spring peak flow levels . 
Tbia iDdivi~ual bad previoualy been r elocated on the adjacent bank 
aeveral weeks before. Perhaps the moose t r i ad t o c r oss the river when 
flow rates were extreae and was swept into the log j am where it 
aubaequently droWDed. 

OD 3 January 1985, while capturing aoose on the Susitna River 
floodplain about 10 a i upstr eam from Talkeetna , I observed 2 dead 
aooae, about COO a apart, frozen into "rough" river ice. Evidence at 
the aite auggested that tbeaa moose attempted to erose the river but 
fell through the soft ice cover and could not oat back out before 
auc~iDg to hJPQtberaia or droWDing . At that tiaa, there was about 
1 a of 8DOW cover over existing river i ce . This deep anowpack 
probdly insulated praforaed river i ce froa cold &abient teaperatures 
aad reaulted in the ice gradually melting/eroding away from beneath by 
wai'WI flowing water. In places, the ic:e was very t hin or •• on-exiatent 
at all aDd the river was essentially covered by a floating, 1+ m sof t 
aat of eDOW and slush-ice. Toward the river banks where water was 
shall~ aD4 current less . river ice was still firm and supported 
huaaaa. Evidence in the snow/slush-ice indicated that after breaking 
through the aurface both moose had moved/swam around for about 400-
500 a aaking unauccesaful at teapta at several locations to eli~ out 
onto firmer sborebound ice. Both carcasses were located at the 
interface of snow/ slush river ice and firm shorebound i ce . Similar 
conditions probably reoccur whenever a deep s now pack blankets and 
in•ulatea preforaed river ice over fast moving , deep channel water. 
!'be•• condition• are probably prevalent in wint ers when large amounts 
of snowfall occur before r ivers become adequately f~ozen. 

letween 1 January and 27 March 1985 , 65 moose wer e reported killed by 
collision• with trains in t he 45 mi stretch of railroad right-ot-way 
between Talkeetna and Chulitna Pass . Inclement winter conditions 
persisted in this area through aid-April 1985, and aor e moose 
undoubtedly were killed af ter the 27 March period for which mortality 
data were available. Hoose kills pe r mile of t rack decreased from 
south to north ; 23 aoosa were reported killed i n the 9 mi stretc h 
i .. adiately north of Talkeetna , whereas only eight ware killed in the 
14 a:i stretch bat wean Sharman an.d Chuli tna Pass . The rata of moose 
ll:illed by trains probably dec reases northward of Talkeetna because 
of lower aoose densities and because the railroad r i ght-of-way 
diverges troa the river bottoa, s patially and altitudinally, in its 
course from Gold Creek to Chulitna Pas s. Both factors probably 
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contributed to decrease the ?robability o f =oose-train collisions. 

In winter , periodic surveys were conducted on the Susitna River 
floodplain to aseess aoose distribution and abundance during 1981-85 . 
Incidental to primary objectives of these surveys 0 . 11, 2 and 5 moose 
carr.asses were observed in winter 1981-82 , 1982-83, 1983-84 and 1984-
85. respectively . Death of these moose was attributed "winter kill" 
and probably related to winter severity. Because frequency and tiaing 
of eurveys , field and weathe r c~nditions , and moose population levels 
varied between years, caution ~~t be exercised in eking annual 
c~ieons with theee data . 

Copcerpt ~ Potential Vith-Proiect Confl icts. In winter , the f r ozen 
Sutitna River and floodplain provides moose with high quality forage , 
a place to be expoeed to eola.r radiation and t o r est talatively 
protected from eecretive approaches by wolves , and a relatively s now
free corridor for aoveaent to and from dispereed and patchy food 
sources and habitats on both sides of the valley bottom. If 
hydroelectric developaent of the Susitna River prevents the river from 
freezing over in winter , these values to aoose will be altered o r lost 
altogether . 

Moose forage on ear•y successional plant species. In ~ost cases , 
availablitr of thasa food sources is both unpredieatable and 
ta8PQrary . However, periodic perturbations on the Susitna River 
floodplain caused by large variations in flow regimes add periodicity 
and relative stability to early successional plant communities 
preferred by aoose in winter. Specific locations o f these plant 
co-.anities aay vary over tice but the quantity of surface area 
involved a ay be relatively stable during that same time period. 
Bliainating or decreasing these hydraulic perturba tions will reduce 
the amount of habitat that is peridoci a l ly altered an~ thereby renewed 
and/or aaintained in the early successional state . Al t ering the 
vari~tion and intensity of the pe rturbations will decrease the 
quantity of high quality habi tats and winter browse for %oose. 

Because specifies on changes in ice and flow regimes, calculations of 
aaount and location of habi t ats aff ected (or not affec ted), and data 
for calculating and balancing amounts and l oca•ions o f browse l ost 
and/or gained were produced by other disciplines , proportional 
alterations in aoos e carrying capacity ~annot pre sently be estimated. 

Hydroelectric develop~ent of the Susitna River may affect this •oose 
subpopulation by altering characteristics or seasonal tiaing o f river 
ice or flow reoiaes. These alterations could result in mortal ity to 
aoose directly or indirectly through decreased carrying capacity o! 
the habitat. 

Any increase in access, human sett l ement or the human population in 
the area aay affect this moose subpopulation negatively by increasing 
nwabers of •oose killed legally during open hunting season , illegally 
during closed hunting season and in defense of life and property ; by 
decreasing or altering habitats prefe rred by • oose , o r by increasing 
the level of huaan disturbance. 
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Chi&AilDa ~_n&: 

~ ~ Thia 400 ai2 area enco~passes the Chunilna Creek ("Clear 
Creek") watershed . The area is not accessible by the highway or 
railroad systeaa . Seasonal access into the erea is provided by 
snowaachine: river boat from Talkeetna via the ~alkaetna ~iver; all 
terrain vehicle from Curry via an overland unimproved trail to a 
pla~•~ gold aining caap loeate4 in tbe upper watershed ; and ski- , 
float- or wheel-equipped light aricraft. The area provi des 
opportunities for fishing. hunting and trapping. Some activities are 
undertaken with professional guides and co .. ercial boat or air taxi 
operators. Chunilna Creek is a popular sal•on fishing stream. Placer 
gold •ining ca• ps , which are active during t he ice-free season. occur 
in the upper watershed. 

~ecreational ho•esites occur along the Talkeet na ~iver downstream f rom 
its confluence with Chunilna Creek. State landholdings in the area 
wera recently opened to entry for agricultural development and 
recreational ho•esites. 

The Alaska Department of Natural ~esources has recently classified 
portion• of this area as having a high potential for livestock 
grazing. This particular area is located on the south-facing alpine 
elopee north of Chunilna Creek. This same area is utilized by 
eubetantial n\Uibers of moose from the post-rut period through winter. 

~••peraturas and snowfell in this "interior" area tend to be more 
ext~••• than for more southern areas which are under greater maritime 
influence. The snowpack on sideslopes and in valley bottoms of this 
waterehed ie frequently deeper than in alpine areas as windblown snow 
fro• exposed ridge tops is deposited and accumulatea in the latter 
lee areae . 

~ SubR9pylation. I estimate that about 350 moose presently utilize 
the Chunilna Creek watershed as winter range . This asti111ate is 
subjective and extrapolated from data obtained on a distribution type 
survey conducted 13-15 Karch 1985. Approximately . 150 moose were 
actually observed in the Chunilna Creek drainage on that survey and 
roughly 50 percent of the moose present may be overlooked on this type 
of aurvey . An additional 50 moose are es t i mated to have moved 
downetrea• out of the watershed to winte r on the mor e extensive 
Talkeetna and Susitna ~iver floodplains. 

Previoua winter surveys on the Susitna River floodplain revealed 
concentrations of moose near the conflue nce o f the Chulitna , Susitna 
and Talkeetna ~ivers . I suspect that this congl omerat i on o( moose 
also include~ migrants from smaller upstream tributary watersheds. A 
••all aample of mooae waa captured and radio-marked on the Susitna 
~iver floodplain near Talkeetna . in February 1985. One moose from 
that amall aample was relocated in early spring aeveral milos up 
Chunilna Creek. I esti111ate that about 50 or so other moose from the 
Chunilna Cr~•K subpopulation , probably also utilize Susitna ~iver 
floodplain habitats during severe winters. 

Tba 13-15 Karch 1915 ~iatribution survey revealed more than 60 moose 
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aoutbeaat of Lana Creek above timberline on aouth facinq elopes (1 ,000-
2,000 ft eleYation) of the Chunilna Creek watershed. Moose froa this 
and/ or the Devil Canyon-Talkeetna subpopulation apparently utilize 
these alpine habitats as winter r anqe . 

During tbe distribution survey, more tban 70 moose were observed on 
tbe Cbunilna Creek floodplain . Thouqh this riverbed is considerably 
saaller than that of the ad j acent Susitna River. it appeared to 
support acre winterinq moose in 1984-85 than the latter river bed. 
In this particular area , the Cbunilna Creek riverbed appears to have 
a higher proportion of actively changing floodplain , where preferred 
800ae winter foreqe QrOWs, than the adjacent Susitna River . This 
co~ld, in part , account for the relatively b iQb densities of 
winteri09 8008e observed on the narrower Chunilna Creek floodplain. 

Moose froa this subpopulation which travel to and utilize winter ra.nqe 
on the Susitna River floodplain must traverse the railroad right-of
way which parallels the east bank of t he Suaitna River . While 
aigrating and/or reaaining in this area moose are particularly 
vulnerable to collisions with trains . 

Siapific~pt Moveaept Patterns . Data on movements of this 
subpopulation ere largely baee d on circumstantial evidence. Rowever, 
it ..... probable that behavior patterns of moose in this watershed 
aiaic those of the Talkeetna-Devil Canyon subpopulation in the 
adjacent Suaitna River watershed . Moat moose which winter i n the 
Chunilna Creek watershed are probably resident to the area durinq 
other seasoaal periods. In winter , some moose from the Talkeetna
Devil Canyon subpopulation may move from northweat-facinq slopes in 
the Suaitna liver valley to occupy sout heaat-facinq slopes in the 
Chunilna Creek watershed. South-facinq slopes are more exposed to 
solar radiation and probably contain a sballower snowpack and more 
deaireabl~ plant coaaunitiea . 

A portion of the Chunilna Creek moose subpopul ation aovea downstream 
with incleaent winter ~•ather and increasinq anowpack depth. It is 
probable that soae aoose which m.ke this downstream movement 
event~ally end up on tbe Talkee t na and Suaitna River floodplains in 
late winter when the anowpeck is typically deepest. Timing . duration 
and aaonitude of this movement is correlated with winte r severity 
(depth and persistence of snow cover ) . Some individuals from this 
aubpopulation probably utili~e the Susitna floodplain e very winter, 
regardless of weather conditions, whereas ~ovements into this area by 
other aegeaents of the aubpopulation are probably more closely 
governed by prevailing winter weather. Duration and magnitude of 
.ooae use of the Suaitna River floodplain , by ~oose froa this 
aubpopulation, would be greatest durinq a winter characterized by 
large aaounta of early snowfall that f orms a deep s nowpack which 
peraista well into spring . I suspect t hat t he 30 percent increase in 
aooae observed on the Suaitna River floodplain between Sunahine Bridge 
an4 Devil Canyon in late winter 1984-85 (Table 6) was , in large part, 
attributable to mooae " funneling* into the drainage from smeller, 
peripheral , tributary drainages as Chunilna Creek. 

Hortalitr . Predator• and predation . Dense black an.d brown bear 



populatioaa exist in the Chunilna Cr eek watershed. Density o f black 
bears is greatest in the tiabered lover reaches of the drainage and 
deaaitJ' of brown bears is greater near the alpine portions of the 
watershed. lrown and s .. lle r numbers ot black bears concentrate in 
this drainage in late sumaer to feed on spawning salmon. Densities of 
wolves 1n this drainage aaJ' be greater than those along t he Susitna 
River because this watershed is more r emote (off the "bea ten path"l 
than the latter . I presuae that black a nd brown bears prey on moose 
calves in spring and early suamer and brown bears and volvas prey on 
adult 1100se throughout the year. I do not k.now it 1110ose i n this 
watershed utilize floodplain habitats during the calvi ng period as was 
doeuaeoted for aooae in tbe Suaitna River watershed. Island• on the 
Chuniloa Creek floodplain mar not be attrac tive to parturitent feaale 
aooae because of their relatively saall size . However . if availabilit y 
ot high qualitJ' forage and not the lack of predatora is the salient 
factor r .. poaaible for this behavior pat t ern , parturient feaale aoose 
in tbia eubpopulation maJ' utili ze ripari an habitata along Chunilna 
Creek in late-KaJ' and earlJ'-JIIDe to obtain phenologically early 
aDd D8tritioua plant apeciea that are preaant in the floodplain plant 
~itities. 

~ loyrces 2{ nortalitr . one radio-marked ~ooae that moved from 
the luaitaa River to the Chunilna Creak waterahad in lat e winter , was 
foUDd dead, in early spring. 3 miles upatraam from the Talkeetna 
at .. r. Death of this individual waa attributed t o the category 
•winter kill" . Two other unmarked "winter kill ed" aoose were also 
a.erved near the mouth of Chunilna Creek in early March 1915. 

I preau.e that aome moose killed by collision• with trains immediately 
north of Talkeetna were eamigrants from the Chulitna Creek 
aubpopulation utilizing or in route to or from winter range on the 
Suaitna River floodplain. 

Copcerns An4 Potential With-Project Conf l icts. Because moose fro~ 
this subpopulation move t o and utilize the Susitna Ri·,er floodplain 
near Talkeetna in winter , a lterations in river ice or flow regimes ur 
floodplain habitats of Chunilna Creek or Susitna River in that area, 
that result from hydroelectric development of the Susitna River, will 
affect aoose from thia subpopulation. 

ADJ' increas~ in accasa , human settlement or the human population in 
the area aaJ' affect this moose subpopulation negatively by increasing 
ouabers of moose killed legally during open hunting seaaon, illegally 
during closed bunting aeason and i n defense of life and propertt ; by 
decreasing or altering preferred habitats , or by increasing the level 
of human diaturbance of moose . 

Increasaa in train traffic on the railroad will r esult i n additional 
•ooae aortalitr from collisions with traina . Construction of vehicle 
rights-ot-way between this area and the Susitna Ri ver will incr•••• 
aoosa aortalitJ' from collisions wi th vehicles . Moose from thia 
subpopulation will prim•rily be exposed to these sources of mortality 
in winter when they utilizing or migrating to or f rom wi ntering aTeas 
along the Susitoa River floodplain. 



~ Talkeetoa ltLer-Iron Cree k-She ep River: 

tllJ. ~ Thi• 180 IIi 2 area is bounded on the we•t b:r the Susitna 
River and include• water•heda of the Iron Creek, Sheep River , and the 
Talkeetna River down.trea= froa Praire Creek. The area ia aeasonally 
acce8aible priaaril:r b:r float- , aki- and vbeel- eqaipped light 
aircraft . The lover 10 mi of the Talkeetna and Sheep River are 
acce•eible b:r boat . The western part of the area contain• the town of 
Talkeetna and ita aatelite comaunitiea , the Alaska Railroad right-of
va:r aDd a -jor bigbwa:r apur road rigbt-of-wa:r ioto Talkeetna . 1'be 
apur road aD.d railroad rigbta-of-way run parallel to eacb otber and 
the Suaitna River. Sub•tantial human aettleaent r~dhtea eaaterly fro11 
Talkeetna aDd the Suaitna River over about tO mi . Recent atate
apooaored land diaposala i n the area bave provided ltDda to the public 
for r..ote reereati~nal bomeaitea and agricultural develo~ent. The 
area provide• opportunitiea for recreational fishing , bunting and 
tr~iDIJ. Liaited snowaachining and croaa-country akiing occur in 
tbe LaretD Lake and Bald Mountain area• . Some recreational activities 
are UDdertaken with profeaaional guidea and commerc ial boat or air 
taxi operator•. 

About 360 a12 of land area in thi• area riaea above 3500 ft in 
e:evet t Oft . Since aoo•e •eld~m utilize habitat• above that 
elevation, onl:r about 520 mi in the area should be considered aa 
uaeable aooae habitat . 

Buaa~ eettleaent in the area i nc lude• scattered hocesites, fledgling 
agricultural development• and rural town and residential developments 
in Talkeetne and ita satelite communitiea along the highway s :r•tem. 
Yeer-roUDd resident• in the area de•ire a "rural• lifestyle and 
•expect• tb'lt the opportunity to live off available wildlife 
reeourcea ia a neceasary part of that lifeatyle. 

Tbe railroad , highway spur road , agricultural developments and human 
aettleaeota and aaaociated activities e~ay at times affect Clovement• o f 
aooee, preclude trad.itional uae of wintering areaa and negatively 
iapact aooae uaing the area. Theae conflicts become particularly 
evident during winter when large numbera of moose i111111igrate to lowland 
areaa near and on the Suaitna River floodplain. 

In general , temperatures and snowfall in this "interior" are a tend to 
be aore extreme than area• farther south which are more under maritime 
influence. 

The Talkeetna River wa ter•hed , upstream from its confluence with 
Praire Creek , was not considered within the range of t .his 
DOOae aubpopulation for several reaaons: l l moose t~om t here would 
have to travel over t O mi t o utilize Suaitna River floodplain winter 
range and no radio-marked individual• were k~ovn to t ravel that far to 
wi.oter on the Suaito~ River floodplain; 21 becauae more than ltO 
aoose were obeerved in that upstream portion of the Talkeetna River 
during a 13-15 Harcb 1985 diatribution aurvey , it appeared that 
ouaerou• mooae remained in or immigrated to that area for winter range 
rather than travel to lower elevation• and the Suaitna Rive r 
floodplain; and 31 anow ~eptb , an important factor influencing moose 
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uae aDd selection of wintering areas , appeared to be considerably less 
tlwre t.ban farther dowaatreaa. Por these reasons . it a,ppeared that 
this upstreaa area provided adequate winter range for aoose. 

~ fMbpopylation. One hundred sixty-six moose were observed in this 
area - the distribution sur98J' . Substantially mor e moose were 
probably present in this area than were evidenced by the survey 
bacauae: 11 a large proportion of the habitat ~s forested and the 
probability of observioo aoose on thie tJPa survey is lower in 
forested habitat , and 21 search effort was greatly r educed in sett~ed 
areas alo119 the railroacl and highway rights-of-way where substantial 
nllllbars of -s• are 1mottn to winr.e r . AasWDing, that 50 percent of 
tbe .aose present ware not observed on the distribution survey , that 
100 .aose are addecl to coapenaate for those not obs~rved in f orested 
habitat , and that another 75 aoose are added to account for moose in 
settled ar~as not surveyed , it was estimated that about 500 moose 
occurred in the area that winter. 

Moat .aose observed on the 13-15 March distribution sur vey were 
scattered in floodplain habitats along major watersheds or their 
tributary atreaas. Pew moose were observed on the Talkeetna liver 
near Praire Creek and on the Sheep liver upstream from Rainbow Lake. 
Wotewortby nuabers of moose were observed near t he headwaters of Iron 
Creek ancl on tbe Talkeetna River upstream from Praire Creek . 

The only nonfloodplain area where concentrations of moose were 
observed .. s a south .. st-facing slope (1,500-2,500 ft elevation) about 
two ai west o f Diana Lakes and ismediately north of Sheep liver . 

SiqpiUcant Movement Pattern•· Since, only one individual from a 
.. all saaple 112) of moose radio-marked near Talkeetna in Pebruary 
1915, was later relocated near the Sheep liver floodplain five miles 
upstreaa from the Talkeetna liver and 15 mi from its capture site. t 
suapect that a very saall number of oose from these watersheds 
aigrate downstream to winter at lower elevations and on t he Susitna 
liver floodplain. 

Because large concentr ations of moose were not observed near the 
~outh of the Talkee tna l iver and fair numbers were observed spread 
eve nly along its downstream floodplain and in the headwaters of it and 
Iron Creek, there was probably not a major moose movement ou t of 
these watersheds t o the Susitna River floodplai n . Rowever , large 
nUDbers of moose could have emigrated from those wa t ersheds but: 1) 
wintered on discliaax vegetative sites (distrubed si tes ) which are 
readily available near huean settlements and along the r ai lroad and 
highway rights-of-way in and near Talkeetna or 2) bypassed the Sus t ina 
liver floodplain to winter on the Chulitna River floodplain, which in 
that area is ~ore braided and probably bas greater carrying capacity 
than the adjacent Susi tna liver floodplain . 

Perhaps, there once was a t r aditional move~ent fro~ these upland 
drainages to the Susitna liver floodplain but moose may have 
secondarily altered that behavior pattern t o take advantage of winter 
browse recently available in disclimax •eral plant co!lllllunities 
asaociated with human settlement and development a long the railroad 
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and highway rights-of-way. If this scenar i o is correct , and those 
diacliaax plant eo .. unitiea become unavailable or undesireable in the 
future , displaced aooae would probably again seek traditional winter 
reno• on the Suaitna River floodplain . 

MortalitY. fredators ~ predation . Though specific i nfor5ation on 
bear population levela is lacking for this area , I suspect the area 
supports danae black bear and aoderately dense brown bear populations. 
Black beara are probably closely associated with foreated habitats and 
brown bears probably occur more eo.sonly in the alpine and abort shrub 
habitats. Bear population levels and distribution suggest that 
predation by bears on adult ard calf 110ose 11ay be substantial. 
Traditionally low ealf:eow aoose ratios observed in this area on fall 
.aoae herd eoaposition surveys lend support to t his contention IADF~ 

files). 

Wolves are reported to occur in the area. Upper watersheds in this 
area are aoaewhat •reaote• and local wolf populations probably remain 
relatively unexploited by trappers or hunters. ror this reason. t 
suapeet that aoose in this area are subject to higher levels of wolf 
predation than are other aoose subpopulations in the lower Sustine 
R.i ver valley. 

!n:ll!x toyrces 2f POrt!litr. When aoose aiorate fro.11 t hase wateubeds 
to winter in lowland areas near human settle~ants along the ~igbway 
and ra.ilroad rights-of-way and the Susitna River floodplain , they are 
expoaed to aortality froa the following sources: collision• with 
train• and highway vehilces . dafe.1Sa of human life and property 
situationa, drowning by falling t!>rough thin ice and/or open wa: er 
aDd injuries suatained by slippin~ and falling on glare ice on major 
rivers. Though aoose migrate to lowland area• to find ameliorated 
winter conditioD8, severe winters may still result in considerable 
aortalitJ' froa inadequate nutrition. Hoose undertaking these weather 
related aove .. nts , are very dependent on obtaining adequate winter 
food aources in the lowland areas for survival . 

Mortality fro• bunting is realtively low in this area due to lia ited 
aceesa. 

lotewort.hy Behavior Patterns . Moose that 11ove from this a.rea to 
lowland areas during incleaent winters likely share available winter 
rangea with aooae fro• several other subpopulationf. This aay be 
particularlJ' true for the area where the Talkeetna , Suaitna and 
Chulitna Rivers converge near Talkeetna . Moose originating froa 
subpopulations in each of those drainages probably gather in this 
area and share a co1111on winter range. 

One radio-aarkad feaale moose captured on the Susitna River floodplain 
near Ta1keetna in early February was soon after relocated about 15 
miles up the Talkeetna River watershed on Sheep River . Evide nce 
available suggests that this individual migrates from the lowland area 
near Talkeetna in .Id-wint. r and travels up the Talkeetna River 
waterahed to spend the critical , late-winter period near alpine 
habitats. Thia individual followed a similar moveDient pattern for two 
consecutive years. Snowfall in these upper drainages does not appear 
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to be any lass than in lowland areas but wind action in alpine areas 
may diaplaca snow and result i n a ahallover snowpac k and mor e 
favorable foraging conditions . I do not know if this novement pattern 
is coaaon for large numbers o f moose . 

Copcarpa ~ Potential With Proiect C'onfl.ic ts . Bec au.s e &oose fro111 
thie euhpopulation zust contend vi th trai n3 an.d vehicles in railroad 
and highway righte-of-·way when lllOvin.g to and from wintering areas , any 
incraaee in train or vehicle traffic will likely resul t i n increased 
moose aortality. 

Alteration• in tba carrying capacity of the Suaitna River floodplain 
near Talkeetna will affect numbers of moose the area can auatain 
during winter . 

Alteration• in characteriatics or aeaaonal timing of river ice 
foraation or flow re9imaa could result in mooee mortality directly or 
indirectly through decreaaed carrying capacity of floodplain areae . 
Tbia iapact could be accentuated if diatrubed sites near human 
settlaaents and developments become unavailable or altered in the 
future . 

Moose mortality is likely to incr ease if access into and/or the human 
population within th·e area increases. Additional mortality could 
result fro• moose killed legally during open hunting season or 
illegally for auatan.ance during closed hunting aeaaon , mooae diaplacPd 
fro• areae by bwaan disturbances , and from alteration• in habitats and 
decreased carrying c .apacity caused by i ncreased hWDan ac tivities. 

Noptapa Creek- Sheep Creek-Kashwitna ~ 

~ ~ This 880 ai2 area is bounded on the west by the Susitna 
River, on the east by the Talkeetna Mountain• and include s the 
watersheds of Mont an·• Creek , Sheep Creek and t he Kashwi tna River . The 
interior of the area is seasonally accessible by all terrain vehicle , 
enow aacbine and to a lesser extent wheel- and ski - equipped light 
aircraft . Limited access is also provided by float-equipped light 
aircraft . One unimpro ved " four wheel drive" road extends from the 
Parka highway easterly about s even miles along the banks o f the South 
Pork of Montana Creek. The Alaska Railroad and the Par ka Highway 
righta-of-way essentially parallel each other and tha Sustina Rive r 
along the western boundary o f the area . Small l)uman sattlamanta and 
nuaerous parcels of land that had previously been cleared for 
boaeateada are scattered thoughout a three-lllila-wide band adjacent t o 
those rigbta- of-way. In many cases . boaestead act ivities bave bean 
abendoned and land previously cleared in tbat proceas baa rever ted t o 
eacond growth plant communities which are preferred by mooae f or 
winter range . Similar . disclimax, aeral vege tative associations 
occur in rigbta-Qf-way matntained for the railroad and highway and 
around buman habitations where man has disturbed ~atural plant 
c:a.manitiaa. 

l.ecant state aponsored land dispoaal prograns bave resulted i n 
nuaeroua fledgling agricultural developments ~nd r ecreational 
hoaeaitaa in the nortbwaat portion of the area. 
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7be area provides opportunities for fishing, hunting and trapping. 
Liaited erose-country skiing occurs near Bald Mountain and the North 
Fork of Montana Creak. In the last two years , recreational 
anowaachining baa becoaa increasingly popular in alpine habitats of 
the area. After a fresh snowfall , it is not unco-on to see evi dence 
of snowaaching in watersheds of Sheep Creek, North Fork of Xaahwitna 
River and all ttontana Creek tributaries. If uncontrolled in the the 
future , disturbances froa winter recreational activities aay displace, 
undoll' stress and/ or otherwise conflict with aoose use of the area. 

Increased suaaer/ fall use of all-terrain-vehicles throughout the area 
has resulted in rutted trails and limited habitat destruction in 
wetland areas. If vehicle use in alpi ne areu increased greatly during 
late-auaaer when moose begin to concentrate in those habitats 
conflicts with aoose a al' be of concern. Pr esentl}' . these activit i es 
do not appear to iapact aoose directly . 

PrevailiD9 winds in soaa alpine areas of the Talkeetna Mountains 
co-.onll' displace fallen snow. lessen snowpack depth and often expose 
ground vegetation. Hoose prefer to forage in areas wi th shallow snow 
and are known to concentrate in these habitats in fall and early 
winter. 

~ Subpopuletion. Thirty-three , 74 , 13 and 93 moose were observed in 
Montana Creek, Sheep Creek, North Pork Xashwitna and Jtashwitna River 
watersheds, respectively, on 15 March on a distribution survey in the 
inclaaant 1984-85 winter. Significantly more moose probably occurred 
in these areas but large tracts of forest habitat in the survey area 
decreased observability of moose and survey intensity waa greatly 
reduced near huaan settlements to decrease disturbance of humans. 

Surve}'s , in Deceaber 1985, in alpine habitats only. near Sheep Creek 
and North Pork of the Xashwitna River in December 1985 revealed 126 
and 129 moose, respectively. 

Annual late fall/early winter moose population composition surveys 
conducted by the Alaska Departmert of Pish and Game indicate that 600-
800 1100se occurred in this area between 1968 and 1971 IADP5<> files). 
About 400 aoose were observed on similar surveys conducted between 
1978 and 1982. These data may, in part , reflect variations in 
carrying capacitl' of the habitat , but they also indicate what the 
habitat could support under different environmental conditions or 
land m.anagaent practicies . I estimate that 500-601) moose inhabited 
this area in winter 1984-85. 

Five moose captured and radio-marked on the Susitna River floodplain 
were periodicalll' relocated in this area. Pour of the moose were 
captured in a 17 April 1990 sample and one fema~e was captured in a 10 
Karch 1982 aaaple. One marked male co .. only ranged i n middle to upper 
Sheep Creek froa spring through early fall. During late fall he moved 
down to the North Pork of the ltashwitna River . In late winter, this 
individual t}'Picalll' aoved downatreaa to an alpine area between the 
Xaehwitna River North Fork and Sheep Creek. If mild winter weather 
conditions prevailed, he remained in this area until spring, when he 



would ra~urn ~o higher elevations in the Sheep Creak drainage to 
co.plata en annual circui~ . However , if the wi nter •nowpack beca~e 
deep, tbia individual would depart the alpine habitat and ~ova to 
diacli•u. disturbed sites in lowland areas near bWIIan sattle~ents 
along tbe Suaitna Riv~r floodplain where be remained through winter, 
before returning to upper Sh~ep Creek in April completing a different 
annual circuit pattern . 

One feaale aooaa , which spent each winter above timber".ine near 
aiddla Sheep Creek and Montana Creek South Pork, departed thoae areas 
in aid-April and traveled about 30 ailes southwest across the Suaitna 
River to a location near Lockwood Lake for parturition . Af ter 
calving abe traveled north to Trapper Lake f or several weeks in June 
before returning to the parturition area where abe reaained until late 
Sapta~r wban abe again traversed the Susitna River and returned to 
the alpine area near aiddle Sheep Creek. This i ndividua l apparently 
"wintered" in alpine habitats near middle Sheep Creek and was probably 
iaitiall:r captured in a aid-Aprii s&llple near the Suai tna River while 
in tr~it to bar parturition area. 

The other three radio-marked females wintered on or near the Suaitna 
River floodplain , want tbro~gb parturition west of the Suaitna River 
and spent the reaainder of the year in the low to aiddle elevations of 
Sheep Creek-south fork Montana Creek. 

Although accurate data are lacking there appear to be three 
bebaviorall:r different movement patterns within this aoose 
aubpopulation: lla large portion of moose resident in early winter , 
reaain near timberline through the winte r , 21an equal portion of moose 
aigrata froa alpine habitats to winter on the Susitna River floodplain 
aDd/or in diaclimax habitats among human settlements and near the 
railroad and highwa:r rights-of-way and l l an unknown s i zed portion of 
feaala ~ooaa which migrate to lowland ~araby habitats near or across 
the Susitna River for parturition and do not return to alpine habitats 
~-til aarl:r fall . Soae aooae from subpopulation that t ypically 
winter near tiaberlino seek r~fuge and forage in lowland areas aaong 
buaan aattleaanta and along the Suaitna ~iver floodplain when 
the anowpack becoaea deep in alpine areas . 

Siqpificapt Move~ent Patterns . Because l arge numbers of moose have 
bean observed on the Suaitna River floodplain near the mouth ot 
Kontea Creek, Sheep Creek and ll:aahwitna River , moose migra ting from 
higher elevations aust "funnel down" through and froa those drainages 
in route to winter range on the Suaitna River floodplain. 

Mov-anta of radio-marked moose indicate that timing , duration a.nd 
aaginitude of a igrationa froa higher elevations to the Susitna River 
floodplain are closely related to anowpack depth . If the anowpac~ 
beco .. a dee p early in winter &ooae migrate early . Moose remain in 
lowland areas •• long •• deep snows persist. Magnitude of the 
aigrator:r aoveaent is positively correlated with persistence and 
spatial extent of the deep anowpack . However , there is a small 
segment of thia aubpopulaiton that reaaina near timberline throughout 
winter , reoardlaaa of snow conditions . Of aooae observed near 
t~rlina in early winter, ao~e ~ay evt~tually migrate to lowland 
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areas in reaponae to de•pening anowpacks whil• others aay remain 
reaident in alpine habitats regardless of snowpack conditions. 

Bvidence obtained in Noveaber-December 1985, indicated that moose 
congregate in alpine areas during late fall and early winter (late 
October-December). Pew mooae were observed in tbe5e areas in early 
October. Bither nonrutting mooae moved to these areas after the rut 
or ruttift9 groups terminated activiti" in these areas , because by 
Wov.aber . large nuabers of moose were present . Incidental 
obaervationa obtein.ecS in 198• and 1985 indicated that consi derably 
fa .. r aooae .. re in these alpine areaa i~ mid-February of those years 
than nre obser" ad in February 1986 . Parallel observations indicated 
that large nllllbera of 110ose bad iDiigrated to lowlan.d areas near huaan 
aettl ... nta and the railroad and highway rigbta-of-way by early 
P•bruary. Thia aovement pattern may account for the apparent 
inconaiatanciea in reaulta of standard composition surveys conducted 
in alpine areas in different seasonal periods IADP5G files) . However , 
other evidence from radio-aarked individua~s is contradictory, in 
that , it indic~tea that not all moose which occur in these l owland 
wintering areaa originate from the Talkeetna Mountains. The latter 
data indicate that aany 110oae in these lowland winter ranges have 
... igrated from araaa west of the Susitna River floodplain . 

Sex segregated groups of aoose were obs erved in these alpine areaa in 
Deeeaber . Groupe aolely or predominantly of males were frequently 
obaerved at higher elevations in the headwaters of ma j or drainages 
above timberline in priaarily riparian shrub willow plant communities . 
Thia habitat waa noticeably different tha.n that utilized by other 
1100ae. A group of 25+ males was observed annually in the upper North 
Pork of Jtaahwitna River. Saaller aized male groups were also observed 
annuall)' in upper South Pork of Montana Creek. Even when aixecS 
agaonst feaalas, cales still see·aed to maintain loosely knit groups. 
As winter progressed (and spring approached) these male groups seemed 
to drift to lower slightly elevations (nearer to timberline ) , become 
less distinct . and became more dilut~d by f emales . 

The railroad. highway . agricultural develop.ments , human settlements 
and associated human activities may at times affec t moose movements o r 
preclude aooae traditional use of winteri ng areas and negatively 
iapact moose subpopulations involved. These conflicts become 
particularly evident when moose s eek lowland areas and t he Suaitna 
River floodplain for winter range . 

MortalitY. Predator and predation . Wolves , brown bears and black 
bears occur in this area. There are reports of wolf sightinga in the 
area but their occurence must be rare as I have yet to observe wolves 
or their aign . Impact of wolves on moose is probably negligible. 
Brown bears are primarily distributed in areas near and above 
tiaberline. A brown bear was observed on the carcass of a radio
marked aoose. I aa uncertain whether the moose was carrion froa a 
hunter kill or killed b)' the bear . Black bears are distributed 
throughout the area . but probably primaril)' occu.r in forested areas 
near and be:!.ow tiabarline . I presume that brown and black bears prey 
on upon neon.etal aoose calves as aany radio-aarked aooat' utilized 
habitats iaaediatel~ below timberline during parturition. I suspect 
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black bears also frequent these habitats during the c ace time period 
to forage and/ or prey on •oose calves . Coyotes are co-.on throughout 
tbe area and ••Y harass moose calves and may prey on the• if the 
situation arises. 

~ 1qyrces 21 PQrtalitx. Keota froa thi1 subpopulation that cove 
to l. ~laDd area• near huaan tettl ements , the railroad and bigbvay 
rights-of-way and the Sutitna River floodplain for winte r range are 
expoted 110rtality fro• buaana in de fense of life and property, from 
collisions with treinl and v•hicles , respecti~ely ; from drowning by 
fallillg through thin ice and1or into open water and froa injuries 
suttained fro• flipping and falling on glnre ice. Hoote that 
traverse the Susitna River during ice free ~ riods are a l so exposed to 
drOWDing wb.en crossing open water. 

Tbougb acce11 into tbi1 area it difficult, nuabers of bunter• and 
bunting effort is great an~ large numbers of moose are killed by 
hunters during the open bunting season . 

Because tubttantial numbers of humans live in remote areal and desire 
a sublittence-type life ttyle , I b~lieve that 101111 aoose are killed 
illegally (during closed hunting seaton) for human sustenance. 

f2iAU. 21 Copcern 1D.4 Potential With-Project Conflict!. Hydroelectric 
develo~nt of the Sutitna River may affect this moose subpopulation 
b7 altering characteristic s or seasonal timing of river ice or flow 
reg!••• wbich could result in mortality directly or indirectly through 
decreaeed carrying capacity o f the habita t . 

Any increase in accees , buren tettlement or the human populat ion in 
the area will negatively impact affect this aoote eubpopulation by 
increaaing nuabers of 1110011 killed legally during open bunting s eason , 
illegally during closed bunting season and i ~ defente o f life and 
pcoperty; by decreaaing or altering preferred habitats , or by 
increaeing the level of buaan disturbance to aoose. 

~ K9wntaip-lald Mountain Ridge : 

~ ~- Tbie COO 11112 area is bounded on the ves t by the Sue i tna 
River and encolllpattee watersheds of Little Willow Creek, Iron Creek . 
Peter• Creek, Purcbe1 Creek , Willow Creek, Deception Creek and 
northern tributary drainages of the Li ttle Susi t na River upttream from 
the Parke Highway . Rural towns of ~asvitna and Willow occur in tb~ 
area. Rural co .. unities of Houston , Wasilla and Pal111er are within 
15 •il~l and the aetropolitan areas of Sagle Rive r and Anchorage 
which conteln over a quarter million people are leta than 6t miles 
away. Tbie area ie the "outdoor playground" for inhabitants o f thote 
rural co~~aunitiea and aetropoliten areat. 

The area ie eeeeonelly accetsible by ski- , wheel-. and float-equipped 
l i ght aircraft ; ell terrain vehicle IATVI; highway vehicle and enow 
.. chine . Several co .. only ueed ATV trail• originate from t he Parkl 
Highway and Willow-Hatcher Pass Road and provide terrestrial ace••• 
into alpine habitate . ~~• Willow- Hatcher Pats Road bitecte the lower 
one third of the area in an east-west direction . The weetern portion 
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of the area contains the Alaska Railroad and Parks Highway righta-of
way wbieh essentially parallel eaeh other about one aile east of the 
Susitna River. WUaerour saall settlements , and the t owns o f Willow and 
Rou.ton , oeeur i n a five-mi le-wide band along those rights-of-way. 
Within thia band of land are numerous parcels that ba~ been elaared 
for bo-ateada. In many eases, boaesteading and lend cleari ng 
aetivitiea ware subaequantly abandoned and l and c leared i n that 
process reverted to second growth plant eoa=unities preferred by aooae 
for winter range. Siailar diael~ax plant eo .. unities oeeur in 
righta-of-way aaintained for the railroad and the highway and 
throughout aettled areas where aan has disturbed natural plant 
eo..unities . 

Active gold mining operation• oeeur in the area a l ong the Willow Cree k 
drainage . 

Several areas adjacent to Ba ld Htn Ridge are presently l eased froa the 
State of Alaska for grazing livestock. 

A land use aenageaent plan is being formulated for the Hat cher Pass 
Area by the Alaaka Department of Natural Resources . Thi s plan 
addresses an array of land uses i ncluding mining . livestock grazing. 
anowaaebining . skiing, wildlife viewing , babi tat preserve tion , 
foreatry , and important alpine habitat moose winter concentration 
areaa. 

Tbe railroad and highway rights-of-way and settl ements and associa ted 
huaan activitiea, aay negati vely i ,mpaet noose using the are a by 
affeetiog aovea ents or precluding use of o f traditional areas . 
Conflicts are evident when moose utiliz e lowland areas and the Susitna 
River floodplain for winter range. Iapacts become of particular concern . 
when above-average snowpacks occur at h i gher elevations and large 
nuabers of aooae aove to l owland areas. 

Tbe uea provides opportunitas for fishing , bunt!.ng a nd trappi ng . In 
the past several years , seaaonal use o f all terrain vehicles and 
snowaacbines bas increased tremendously in a l pine areas o f Bald 
Mountain Ridge and Willow Mountain. Limited cross-country skiing also 
occurs in al pine areas. If uncontrolled in the future, dis turbances 
from these human activities may conflict with moose use o f alpine 
areas when moose concentrate there during the post-rut and winter 
periods. Extensive use o f all terrain vehicles throughout the area 
during snow- free seasons has resulted in rutted trails and limited 
habitat deatruction in alpine and wetland habitats . 

Prevailing winds in the western foothills of the Talkoe t na Mountains 
coaaonly displace fallen snow from exposed alpine slopea, lessen the' 
snoWPack and low-growing vegetation. Solar radiation on south-facing 
slopes also helpa to aalt snow and frequently exposes low-growing 
vegetation at unseasonal times. Si nce , moose prefer to forage in areas 
with shallow anow , high denaities of moose occur in these habitats in 
winter . 

Perna (DrYopteritl are a co-on component of alpine habitat plant 
co..unitiea in thi s area . Hoos e are co .. only observed digging 



("cretering"l through the snowpack to feed on tern rhizomes. ~erne 
beve been identified •• a relatively high quality forage plant for 
aooee wintering in the area . 

It bas been said tbat this area contains soae very high quality .ooee 
wintering areas and at one ti&e the area : ay have supported the 
densest winter concentrations of moose in the state (Chatelain 1954) . 

~ S»bpopgletion.Moose frequenting Willow Mountain and Bald Mountain 
aidge iD winter probably do not co~only interaix between those 
respective .auntaiDe and ••Y actually represent two distinct 
eubpopulatione . Ko .. ver, because coose from both geographical areas 
appear to exhibit parallel behavior pettern.s . they will be treated •• 
a co .. on subpopulation in this report . 

Late fall herd composition surveys conducted in t he aid-1960's and 
early 1970's iDdicated that over 1,000 moose occurred in the area at 
that tiae (AD~IG files). 

A distribution and abundance survey in November of 1985, in alpine 
habitats alone, revealed over ~75 and 300 moose, respectively , on 
Willow Mountain and Bald Mountain Ridge, during tbe relatively mild 
1915-16 . 

Relatively low eubpopulation levels that presently exist in the area 
perhaps reflect affects o f several harsh winters and/or present land 
aa~~age-nt practicies and policies rather 1.han potential carrying 
capacity of the habitat . Different lenJ managment precticies and 
several aild winters could perhaps resu~t in significantly higher 
aabpopulation levels . 

I wo~d estimate that about 600-700 :oose presently winter in 
this area. These aooee are concentrated on Willow Mountain , Bald 
Mountain Ridge and in dieclimax habitats near hwnan settlement s and 
along railroed and highway rights-ot-way. 

Sigaificapt Hoveaept Patterne.Tbough ao :oose captured and radio
aarked on the Sueitna River floodplain were later relocated in alpine 
h~bitate of this area, I believe small numbers of moose from this 
aubpopulation coamonly utilize and/or traverse Susitna River 
floodplein hebitats in winter or during other seasonel periods . I 
believe that timing of sampling and weather conditions prior to 
e .. pling aay have pr~vented the latter moose subpopulatio ns from 
entering samples obtained on the Sustina River floodplain in winter . 
There is little reason to suspect that subpopulation behavior in this 
area differs from that of adjacent , northern subpopulationa where 
aooee captured on the Susitna River floodplain we r e subsequently 
relocated in alpine a reas of the Talkeetna Mountains. Some moose from 
lowland trees probebly move to alpine wi nter range on Willow Mountain 
eDd lleld Mountain Ridge . Timing, extent •nd magnitude o f thie 
seasonal movement may be affected by winttr weather conditione. r 
suspect that soae females from this subpop·alation utilize l owland and 
riparian areas in spring when they seek par~1~!-r habitat types 
during parturition. Some or the l e t female moose ~lay elso winter in 
the alpine areaa. Annual range of other coosa in these aubpopulations 
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is probably liaited to higher elevation• encompassed entirely within 
the described boundaries . 

Sex-segregated groups of moose were observed in t his area in December . 
Groups solely or predoainantly of males (up to 30) were frequently 
observed ill alpine hab1 tats at sligbtlJ higher elevations than aoat 
other aoosa. 

lortality . Pradatorq ~ predatiop. Black bears , browa bears and wolves 
are reported to occur in the area but I believe that densities o·f 
predators in this area are considerably l eas tha n i n more northern 
areas . Basically , I believe that predation on aoose subpopulation• 
in the western foothills of the Talkeetna becomes increasingly aora 
iaportant aa a population regulating factor as one moves from south to 
north . It is believed that this is the result of decreased 
elrllloitation rates by trappers and bunters but I also believe 
that subtle habitat factors , hiDian dist urbance and babi tation and 
availabi lity of alternate pray are influential factors . 

lowever, approxiaataly 12 browa bears were reportedly observed in 
Patera and Purcbes Creek watersheds in spri ng of 1985 . The very 
lata pbeD0109)' in apriAg 1985 aay, in part , account f or this 
•apparaDtly• atypical occurrence. 

In the spring of 1986, I frequently observed black bears while 
relocating radio-marked aoose on t he s outheast slope of Bald Mountain 
Ridge . Since numerous moose wer e also in this area and these 
ob .. rvationa were atde about the tiae of parturition. I suspect black 
bear• baa the opportunity to prey on neonatal aooae cal ves . 

In spite of these two observations , I believe that predators are 
not a a ajor factor influencing the laval of this subpopulation. 

~ sources 2{ mortality. In winter 198•-85 , 80 moose from this 
subpopulation ware reported k.illed by collisions with t r ains in the 
railroad rigbt-of-waJ between Houston and the Kasbvitna River . 

In winter 1982-83 and 1983-8C, 182 and 77 moose ware reported 
killed by collisions with vehicles in hi ghway r i ghts-of-way in Game 
Hanagaaant Subunits (GHS ) 14A and 148 , respectivley. Because 
subpopulation delineations and GHS boundaries differ, direct 
quantitativa allocationa of moose 111ortality to this particular 
aubpopulation are not possi ble . 

In tba wint er of 198C-85 . it was estimated that • o moose i n GHS 1•a 
were killed by buaans in defense of life and property (ADF~ Ule.s ). 
Wban a deep snowpack persists for long period, moose are stressed and 
becoae aggressive when confronted by humans . Stressed and aggress.ive 
moose interfer with act i vities of humans and are eve nt ually killed to 
resolve local conflicts. 

Hortali ty of aoosa from collisions wi tb trains and vehicles a.nd 
4afeua of life ADd property ia corrdate4 vith winter weather 
conditione. Hoose aortality from these causes i nc reases t remendously 
in relation to depth and persistenc e of the snovpac k locally and in 



tbe surrounding uplanda. 

llortalitJ' fr- these aoureea can have a significant iapact on this 
aubpopuletion in 1 severe winter when over 300 .ooae .. ,. be affected. 

Since. aooae froa this aubpopulation traverse the Suaitna River wher 
aovi09 to and froa winter and ealvino reno•• · I suspect that soae 
aortalitJ' results froa drowning by falling t brouob thin ice end/ or 
iDto opeA water and froa injuries sustained bJ' slipping aDd falling on 
olare ice. 

ProaiaitJ' to large huaan populations and good aceeaa through the area 
contribute to 1 relativleJ' hioh hunter kill of aooae during the open 
buntiD; aeaeon . 

leeeuae of the large number of huaan inhabitants in relatively remote 
are .. . I believe that aose aooaa are killed illegally . out of aeaaon . 
bJ' tauaans for food . 

ConeerAf 18( Potential Witb- Pro ieet Conflicts . Since coosa froa this 
subpopulation auat contend with trains and vehic les in t hose 
reapeetive riohts-of-waJ' wbeA aoving to and from wintering and calving 
are .. -.r iner•••• in traffic in those riohts-of-waJ' will result in 
iacreased aorulitJ' to tbat subpopulation. Levels of •oose aortality 
will be elevated greatlJ' if peak traffic floWI correlate with =oos a 
aigratorJ' and bebavior patterna . 

With-project alterationa in co~sition and/or distribution of plant 
apeeiea on the Suaitna liver floodplain ••J' affect tba carr~ing 
eapeeitJ' of the area tor wi ntering aoosa. 

With-project alterations in tL.ing . levels and ebaraeteristies of 
river IIJ'drauliea l flow rates . peak stegas. ice r egiaes. ~~e.l of the 
S1aai~ liver .. ,. effect aortalitJ' rates fer aoose that tra,·• rse t he 
river bed to utilize ranges on botb sides. 

Bunting effort and aortalitJ' fro bunt ing to this moose subpopulati on 
will likelJ' inereeee, if h7droeleetrie developsent of the Susitna 
liver, increases tbe local human populations or access into the area. 

~ lusitpa Bixlx: 

D.t k.U· This 500 ai 2 area is bounded on t.he west by the Susitna 
liver and anca.passes watersheds of the lowe r Little Suait n• River 
(excluding leld Mtn Ridge t ribut aries! , Fish Creek and Rol ly Creek. 

The area eontaina relatively ! atge rural/suburban human settlements at 
w .. ille , lio Lake , Houston and along t he Parks Highway and includes 
their associated infrastructure of roads , res i denti al dwellings and 
eoa.ereial developments. A substantial rural human populati on occurs 
in outlJ'iDO and aore remot e areas . Laroe parcels o f land in the 
aoutb , which were once black spruce and muskeg and ixed mature paper 
birch and white spruce forests ha ve recently been cleared as part o f 
a fledgling , state sponsored , agricultural industry . The Alaska 
Railroad , Parke Highway , and 1 network o f paved and unpaved vehicul ar 
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road8 occ.r tbroU9hout the central portion of t he .rea . Tba area lacks 
alpine habitat• aDd is doainated by lowland habitat types with 
elevatiOillll azt:r-• var71ng from sea l evel to about t OO m. Hwaerous 
lakas, -~~..- and black spruce boqs occur in the wast where human 
habitation is negligible. 

Along the railroad and highway rights-ot-way and near most human 
settl ... nta, praviously disturbed natural vagatation has reverted to 
secoDc! growth plant co.-unities that are preferred by moose for winter 
browse. Overall , the area appears as L aosaic of lowland habitat typea 
intarapersec! with rural davalo~ants and discliaax second growth 
plant ~t•• on site• where huaan disturbances alte r ed natural 
plant c~itas . L&rga nwabera of aoosa present ly utilize browse 
availabla on these discliaax disturbed site• in winter. 

Much of the aastarn and central portion of the area is accessible by a 
network paved or unpaved roads. Ace••• to the western portion is 
aaasonall~ liaitad to snowaaehina , all terrain vehicle , river boat and 
alii-. float-, or wheal-equipped light aircraft. 

Tba treiae , vehicles, buaan settla .. nts and assoc iated buaan 
activiti .. , &a~ negatively t.pact aoosa by affecting t he i r migra t ory 
aoveneats or precluding traditional usa of particular areas. 
Conflicts between buaaae and ~ooaa are evident in wint er when moose 
... 111 aecODc! growth browse in lowland areas near railroad and highway 
rigbt•-ot-way and buaan sattla•ants. Magnitude of confli cts are of 
particular concern when an above average snowpack occurs in adjacent 
areas and vary large numbers of •ooae seek refuge from the deep 
anowpack in lowland areas where the anowpac ka arti shallow and forage 
is plentiful on discliaax, second growth distrubed sites. 

Tba area provides opportunit:iaa for cross-country s kiing , biking, 
boating, c-.ping, fishing , hunting and trapping. Bucan parti cipation 
in tbasa activities deer••••• westerly away f rom access rout e s and 
population centers . 

In all winters, prevailing north and northeaste rly winds from the 
Katanuska and Knik River valleys commonly displace fallen snow. lassen 
the snowpack and expose low-ogrowing vegetation i n most of these 
lowland areas. Since moose prefer areas with shallow snow cover , 
tbaaa lowland habitats remain att ractive t o ooose even i n wint ers whe n 
aost other areas have vary deep snowpacks. Because of conais t ant ly 
shallow snowpacks and readily available high quality winter f orage , 
this area supports a very la.rge and productive moose subpopulation and 
provides an attractive winter range for aoose from ad j ac tent areas and 
subpopulatione . Por these reasons , wi nter survival rates for moose , 
particularly calves, wbirh utilize this winteri ng are a , are probably 
significantly higher than for most subpopulations elsewhere in the 
state. Tba coi.ncidant abundance and availability of hi gh quality 
winter browse and lack of deep persis~ent snowcover enable the area to 
support extremely large n~r• of moose through the winter period. 

A aajor portion of aoosa wint er bro~Qe available in t his area resulted 
fro.a past and present disturbances to na t ura l (s oceti as c l iaax l plant 
co..un.itiea by hWian activities . I believe that the availabili t y o f 
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tbeee food eourcee have caused an increase in the resident oose 
eubpopulation aDd eecondarily attracted (or e ncouraged t he 
eetabliab8ent of different movement patterns) moose from neighboring 
aubpopulations which previously wintered in other, adjacent areas as 
the Suaitna liver floodplain . 

Xn tbia araa , ice on Suaitna Rivar is frequently blown free of 
snowcover aDd poliabe d to a glare surface. Hoose are ~nown to have 
died aa a result of injuries sustained from slipping and falling while 
negotiatiD9 glare ice conditions in this area. 

~ SybpoDylation.Tba typically light and shallow windblown snow cover 
in tbia area frequently precludes accurate surveys and information on 
.aoaa aubpopulation distribution and abundance in this area is 
piec ... al. ~ available data suggest that saall nuabers of aoose 
kre raaideat in this lowland area . very large nuabers of aooae are 
obaerv.d in portions of the area in winter . Whether these local 
c:-centr•U.ona of ~•e result from a redietribution of the resident 
aubpopulation or an i .. igration from adjacent subpopulationa is 
presently unkaown. X euspact the latter possibility is the predominant 
factor. 

Density for the resident mo9ae subpopulation probably averages 
slightly leas thaD 1 per •i . 

Siapificqt fto'"peut Patterns . Data presently available troll several 
.aoae radio-aarll:ed on the Susitna River in winter , indicate t hat so .. 
.aoae from thie subpopulation make seasonal movements from that area 
to near Pitt• an and Wasilla . the Little Susitna River or the Big Lake 
area in early winter , l ate winter and during parturition, 
reapectivaly. 

Because this area provides a winter range with shallow snow cover and 
readily available high quality winter browse , aany resident coosa 
probably r edistribute within the area rat her than move to the Susitua 
liver floodplain tor winter range. It is very likely that moose fro• 
neighboring eubpopulations immigrate to this a rea in winter . 

Data gathered in the 1960's, from a sSlllple or visual-marked moose, 
sllg9eated that about 15- o f the coose captured in winter near Willow, 
Pittman, Wasilla, or Palmer utilized areas ea.st or the Matanuska River 
aDd that SDOthar 15- later utilized areas west of the Suai tna River 
IADP6G files). Kost coosa making the shorter movement (generally less 
than 15 IIi) acroaa the Hatanuska River were fe111ales . whereas, costly 
aala moo•• were found to make the longer movement (over 50 mil across 
the Susitna liver. 

Apparently, moose movements into and within this area occur during 
different seasons , result from a c ombination reasons , and involve 
several different subpopulations . 

Xn winter , moose prefer early successional stages of vegetation tor 
browse. 8acause thes e many of th.ese pl<~cnt co111.111unities are seral in 
natura, ona .ust ba cautious when using •historical• da ta to 
characterize contemporary patterns of movement and habita~ use. As 
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early eeral tabitete are replaced by more eliaax vegetative 
co.aunitiee , carrying capacity and nuabere of aoose using the will 
typically decrease . Moose displaced by a gradual decrease in carrying 
capacity or an abrupt and eo~lata loss in carrying capaci ty will only 
gradually alter aove•ent patterns to utilize newly available and/ o r 
aore produeti .. eeral eo..unitiee available at diffe rent l ocations. 
Kov ... nt patterDS for subpopulationa of aoosa documented in the 1970's 
aay not be appropriate for subpopulations inhabiting the saaa area i n 
tbe 1910's . 

Hortalitx . rradator• 114 pre4ation. lrown beers frequent tha Little 
Sueitna River when spawning aalaon are available. But beeuaae of t he 
relatively high dantity of human habitation in the area numbers of 
wolves and brown ~are are low. Predation fro• brown bears and wolves 
on tbie aooee aubpoPQlation is probably vary lov. Black beers occur 
co..only in tt1 ee•t an4 west portions of the area . Numbers o f black 
bears in tbe central portion are probably considerably l ower because 
of denser buaan babitetion. Black bear predation may be a significant 
aortality factor for neonatal moose calves in the western portion of 
the area where .. t .araby habitats probably attract parturient feaales 
for calving and black bears for foraging on early spring herbaceous 
vegetation . 

~ toureae. Collisiona of aooea witb trains and vehicles in the 
railroad and bigbwey rigbte-of-way, respectively , are a significant 
source of aortality to this subpopulation in the winter. 

aGoee fro• tbie eubpopuletion that aove to the Suaitna liver 
floodplain for winter range or calving, are exposed to seasonal 
aortality fro• drowning by falling through thin ice and/or into open 
water and fro• injuries sustained by fall i ng on glare ice . 

Due to relatively easy access and the proxiaity t o large huaan 
populations , a substantial bunting offort occurs in t he area and 
results in a large aooea kill . 

Concerns ~ Potential Vith-Proieet confliets.Hydroeleetrie 
developaent of the Susitna River oay affect moose utilizing these 
areas by altering characteristics or seasonal timing or river ice or 
flow ragi••• or by increasing the human related activities in the 
area . 

With-project alteration in timing . levels and eharaetariatiea of 
hYdraulics (flew rates , peak stages, ice regimes, ate.) of the Suaitna 
River •ay affect mortality rates for moose that utilize and/or 
traverse these floodplain areas en route to seasonal ranges on 
opposite aides . 

Witb-project alterations in phenology. composition and/or distribution 
of plant species on the Susi tna liver floodplain • ay art act the 
carrying capacity of the area t o support wintering aoosa. 

llooea froa tbia aubpopulation which auat cross the railroad or bigbway 
rigllta-of-way to aeeaaa seasonal ranges wi ll be exposed to mortality 
froa colli sions with trains or vehicles , respectively . Any increa.ae 



in traffic in those rights-of-way will increase moose mortality. 
Seasonal increases in traffic that correlate with mooae movement& or 
behaviors will increase mortality above t~at level . 

BuntiDg effort aDd a oose aortality froa hunting will likely increase 
if the local huaan population or access into th~ area increases a s a 
reault of hydroelectric development. 

Decr ... es iD predation rates and increases in moose net productivity 
levels aay be expected with-pro ject if increases in human populations 
and accesa in the area resulted in increased hunting , trapping and human 
disturbances of predators which negatively affected local predator 
population levels . 

~ SUJitna Pltts-Sutitna ~: 

~ ~· Tbis 100 mi~ area is located along tbe north shore of Cook 
Inlet , ext&Dd8 froa the aouth o f the Susitna River to east of the 
aouth of the Little Susitna River and includes the tidal salt flats of 
Cool! Inlet. 

beept for seYeral stre ... ide seasonal co-ercial fishing set-net site 
out buildioga and sctttered duck bunting shtcks , the are• contains 
little huaan de•elopaent. Setsonal accasa to the area is provided by 
alii-. float- aDd wbeel-equipped light aircraft ; snowaachina; all 
terrain vehicle; aDd boat vit Cook Inlet and the Susitna and Little 
luaitna aiYers. Tba area is doainated by lowland bog habitat types 
interspersed with •islands• of sparse black spruce and •atura paper 
birch/wbite apruce forest. Some habitat types present in the area are 
c-lr uaed by feaale aoose during parturition . Elevation.• in the 
area aeldoa rise above 100 a. The area provides opportunities f or 
UsbiDg, hazating, trapping and snowaachinin.g . 

Prevailing north and northeasterly winds from the Matanuska and ltink 
aiYar Vall.,• coaaonly displace fallen snow. lessen tbe snowpack and 
expoae low-growing vegetation in aosc of this lowland area. Tidal 
action in Cook Inlet melts and erodes the tnowpack from the tidal 
flata and exposes low-growing vegetation. Since moose prefer areas 
with shallow snowcover , these lowland and tidal areas are utilized by 
aoose in winter and become part icularly attractive t o .oose when 
deep snowptcks ocurr iD adjacent areas. 

In winter , .oose fro• the Little Susitna River subpopulation may 
travel through this area when aoving to winter range on the t i dal 
flats winter range along Cook Inlet . 

~ SubpoRulation. Bectuse the typically light snow cover precludes 
tccurate aurveys , infonaation on diatribution and abu.ndanc:e o f this 
aoose suhpopulation is piecaaesl . Pro bably only very small nulllbers of 
aoose are reaident to this tree . 

one feaale aooae radio-aarkad near the Susit9a River floodplain 
subsequentlr ranged annuallr over only 6 mi within this area. On 
occasions . up to ~5 aoose btva been observed in winter. shortly after 
darbretk , feeding on tbe stlt flat areas adjacent to the north shore 



of Cook Inlet . In the spring , up to 15 moose have been observed 
f eeding in wet , aarshy habitats and ponds located near the Susitna 
ai .... r . In winter , up to 15 moose have slso been observ&d f eeding in 
this .... area and along adjac•nt minor drainages into the Susitna 
ai..r. It is unkno~ whether moose involved in these local 
c:oaceDtratiou are reside.nt within the area or are from neighboring 
811bpopalatiou. A larqe proportion of the r ·esident aoose 
811bpopulation proba.bly utilize winter range on the Susitna ltiver 
floodplain . Deuities ~f Qoose within this area probably do not 
exceed 0 . 5 aoose per ai . 

Siapificant ftoye•ent Patterpt . I suspect that this moose subpopulat ion 
is largely sedentary. Major , abort distance , seasonal movements 
occur , in wint~r . to the Susitna ltiver floodplain or to the tidal 
flats along Cook Inlet and i n spring, to wet. marshy babitets between 
the Susitna aiver and Figure Eight Lake. 

lortalitr.rrt4ators and predation. Wolves ere rare in the area and 
brown bean .. Y occassionally travel through it . lllack bears occur at 
low deuities throughout the area. Bleck and brown bears likely prey 
on neonatal ~se calves ss habitats frequented by parturient female 
~•e (aarsby habitats , interspersed with islands of sparse black 
spruce) occur throu¢out the area. 

Q1lan Sources. Hoose which winter on the Susitna River floodplain 
would be exposed would be exposed to mort ality from drowning by 
falling throuqh thin ice and/or into open water and from injuries 
sustained by slipping and f a lling on glare ice. 

Tbouqb near a large human population. restricted access into the area 
probably results in only a small amount of hunt ing effort and bunting 
related •oose mortality. 

Copcerps ~ Poteptial With-Project Conflicts . Hydroelectric 
developaent of the Susi t na ltiver ~:tay dhct this moose subpopulation 
by altering characteristics or seasonal ti•i ng of river ice or flow 
regiaes . These t.pacts could result in mortality directly. or 
indirectly through decreased carrying capacity of the habitat or by 
increasin9 access or the human population in the area which could , 
in turn , increase the nlllllber of moos e killed by bunters . 

Increased buaan settlement and access i nto the area could depressed 
predator levels by increasing the numbers killed by t rappe rs and 
hunters or degrading habitat quality by increasing t he l evel of huma.n 
disturbance. If this occurred. ther e would be a c orresponding 
decrease in mortality from predators and an increase in net 
productivity of the subpopulation. 

Susitna-leluqa aiver . Tbis SO ci 2 area occurs along t he north coast 
of Cook Inlet , extends from the mouth of the Susi tna River to the 
mouth of t he Beluga ltiver and includes the lower s ections of Ivan . 
Lewis and Theodore aivers and the adjacent tidal salt fla t s of Cook 
Inlet . 

Other than riverside seasonal commercial fishing site out bui ldings 
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and scattered duck hunting shacks , the area contains little human 
de•elopaent. Seasonal access to the area is provided by ski- , Cloat- , 
and wheel-equipped light aircraft ; snowmachine ; all-terrain vehicle; 
aDd boat via the Susitna Rvier or Cook Inlet. The area mainly 
contains lowland marshy , muskeg t ype habitats interspersed with 
•island forests• of sp~rse black spruce and mature paper birch/white 
spruce. The sparse black spruce forest present in this area are 
co~nly used by feeal e moose during part urition . Elevations wi thin 
the area rarely exceed 100 m. The area provides opportunities for 
hunting , fishing and trapping . 

Prevailing northeasterly winds f rom the Katanuska and Kni k River 
valleys and northerly winds !rom the Susitna vall ey commonly d isplace 
fallen snow, lessen snowpack depth and expose low-growing vegetat ion 
throughout a oat of tbia lowland area . High waters troD tidal action 
of Cook Inlet frequently erode and melt the snowpack from the tidal 
flats and expose low-growing vegetation. Since moose prefer t o winter 
where snowpacks are shallow, these lowland areas are commonly 
utilized by moose for winter r a r.ge. Then habi t llts become 
particularly attractive to ~oose in w~nters when deep snowpacks occur 
in adjacent areas . 

~ Sybpopul!tiog. Because t he typically light and patchy sno~ cover 
precludes •ccur!te surveys , i nformation on moos e subpopulation 
distribution and abundance in this are• is piecemeal. Probably only 
very saall numbers of moose are resident to this area. A high 
proportion of the resident moose subpopulation probably travel to and 
utilize winter range on the Susitna River floodplain . In winter. 
moose from other subpopulations probably travel through this area when 
moving to winter range on the Susitna River floodplain . In spring, 
female moose from adjacent aubpo pulatio ns probably move into the area 
to utilize muskeg habitat d~ring parturition. Density of the resident 
subpopulation is probably less than 0.5 moose pe r sq mi. 

Significant Movement Patterns . "!hough no radio-marlced moose remained 
entirely within this area, I believe that contains ll s mall number o f 
resident moose. Seasonal movements o f this subpopulation would like ly 
be to tbe Susitna River floodplain or t he tidal flats along Cook Inlet 
for winter range and to the open marshy muskeg habi tats in s pring f or 
parturition. 

MortalitY. Predators and predation. Wolves rarely occur in the area . 
Brown bears probably occasionally pass through the area. Black bears 
probat.ly frequent the scall bands of forest that occur i n the area. 
Use of the ~rea by black bears is probably greatest during sprinQ when 
the area is !lao ~~ilized by parturient female moose. Occurrence of 
moose .nd black bears in the same ha~itat probably r esults in li~ited 
black bear predation on neonatal moose calves. 

Other Sources. Moose from this subpopulation that move to th~ S~sitna 
River floodplain for winter range are exposed t o seasonal mortality 
from drowni.ng by falling through thin ice and/or into open vater or 
from injuries sustained by slipping and fallino on glare ice. 

Though the area is near a large human population , l ow densities o f 
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resident aooee and poor access probably discouraqe ef! orts by bunters 
and lead to a low bunter moose kill . 

Concern~ Potential With-project Conflic t s. Hydroe lectric 
develop•ent of the Susitna River may affect this moose subpopulation 
b7 alterinq characteristics or seasonal tiainq of river ice or flow 
reqta.s. Tbese impacts coul d result in •ortali ty direc t ly or 
indirectly throuqb deereeaed carryioq capac i ty in the habitat or by 
increasing access or huaan population in the area which could inturn 
increese huaen disturbance or the number of moose killed by bunters . 

Increased buaan settle•ent and access in the area could neqatively 
iapact predator populationa by increesinq numbers k.illed by trappers 
aDd/or bunters and by increasing the level of huaan disturbence . If 
this occurred, there woul d ba a deereese in moose mortality frol'l 
predators and a corresponding increase in net moose productivity. 

H2Yn! Sutitna-Little ~ Susitpa: 

~ ~- Tbis 650 mi 2 area emcoapasses the upper watershed• of 
Beluga, Tbaodora . Lewis. and Ivan Rivers ; watersheds on Little Itt. 
Susitna, llount Susitna and Trail Jtidqe and lower Alexander Creelt. 
Topoqraphy and habitats i n the area renqe from flat wet •araby 
habitats only sliqbtly above sea l evel . t o lowland floodplain 
habitats alonq the lower Yentna River and Alexander Creek . to alpine 
habitats at elevations above 3,000 and 4 , 000 ft on Li ttle Ht. Susitna 
and Mount Susitna, respectively , and to wet , marshy habitats a bove 
800 ft e levetion near Dril l Creek and upper Theodor e River . 

Tbe area is seasonally accessible by wheel- , f l oat- and ski - equipped 
liqht a i r c raft ; snovaa cbine and all- terrai n vehicle. 

A •ajor strip coal mining operation is centered i n the upper Lone 
Creek watershed . 

So.•• activities i n the area are undertaken wi th profess i onal guides 
and commercial air taxi operators . Runting and fishing f ield ca~ps 
are apersely scattered throughout the eTea . 

Very heavy snowfall and deep snowpacks are not uncom%on i n the upper 
elevations of this area . 

~ Sybpopulation . Behavior o f this moose subpopulation is s trongly 
influenced by snowpack depth and wi nter weather condi t ions . When a 
snowpaclts are deep in uppe r elevations of the area . large nUI!Ibers o f 
resident aoose emmigrate t o wi nter r anges at lover elevations on 
Alexander Creek , the Yentna River snd the Susitna River floodplains . 

Six moose radio-marked on the Susitna River floodplain in late wi nter , 
later redistributed off the floodplain within porti ons of this area. 
Nonwinter ranges for these indi vidual s centered near Beluga Jtiver . 
Drill Creek , Theodore Jtiver . Talcbulitna River , Mount Susitna and 
Trail lti dge . Timing. •agnitude and duration of moose use of Susitna 
Jtiver floodplain winter range i n this area is c losely associated with 
occurrence a.cd extent of snowfall and snowpack depth . Thi s aoose 
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eubpopulation probably contributes greatly to the drlllllatic 
fluc tuations in nuabere of moose wintering on tbe Sueitna liver 
floodplain dowu.tream from tbd Yentna liver. 

Information obtained in winter 1982-83, indicated that moose 
subpopulations in this area proaptly. respon.ded to a decrease in the 
enowpack . •• well as incre .. ing snowpack depths . Following a heavy 
snowfall in late October, early Noveabar and through December a major 
i .. igration of aoosa onto the Sueitna liver floodplain occurred fro• 
Bell Island to Cook Inlet . During that time period, numbers of aooee 
observed in that section of the Susitna liver floodplain increased 
fro• about 100 to 260 . By early-December over 120 moose ware observed 
on Bell Island alone and Cl2 ware present on the Sueitna liver 
floodplain dowu.tream from the Yentna liver. Ameliorating weather 
coD41tione , radistribtuion and settling of the deep enowpack was 
followed by a significant decrease in numbers o f moose observed on 
the floodplain . By early-February, when t .be snowpack is normally 
deepest and moose usa of the floodplain typically greatest , nuabers of 
aooea obeerved in that .... area bad decreased to 206. I presume the 
dacreue in nuabere of 1100se waa due to an e .. igration of 11100ae back 
to alternate winter ranges off the floodplain . These data suggest 
that more than 300 aooae fro• thia aubpopulation may migrate to the 
Susitna liver during inclement winter r:onditions . 

In acldition to the Susitna liver floodplain , some moose from this 
subpopulation probably winter on the floodplains of Sucker and 
Alexander Creak• and the Yentna liver . Large numbers of moose have 
baen observed on these drainages in previous winters . Though , these 
later floodplains aay provide soma r e fuge from an excessive anowpack , 
I believe that in all winters, they normally have a deeper snowpack 
than the Susitna liver floodplain . The Susitna liver floodplain also 
differs from the foraer areas in that it is aore open and exposed to 
praveilillg northerly and northeasterly winds which typically 
redistribute and co.mpact fallen snow so af fectively that tba snovpack 
eeldoa completely covers low-grwoing vegetation f or periods longer 
than a week . Very few "winter killed• moose were observed tn this 
aection Suaitna liver floodplain in 1984-85, when about 30 dead moose 
were observed on Alexander Creek . 

Since relatively " favorable • winter conditions prevail in this area 
even in harsh winters, winte r mortal i ty of moose , particularly 
calves , in this area is exceptionally low even when compared to other 
low elevation winter ranges in the Susitna liver basin. 

Information obtained from several radio-marked female moose suggested 
that f .. ale aoose in the area may u·ilized wet , mar s hy , lowland 
auskag habitats during partur i tion. 

Concentrations of moose were observed on the southern slopea o f Mount 
Suaitna in October, a time period when rutting acti vity normally 
occurs . Apparently , mooae from this subpopuletion utilize this 
portion of the area for rutting behavior . 

Siqnificapt Movement Patterns. In wi nte r, a portion of this moose 
aubpopulation move• to lowland ranges. Timing, dura tion end magnitude 
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of this move .. nt is correlated with snowpack depth and severity o f 
winter weather conditions. In w1nters when snowpacks become deep, a 
larve proportion of this moose subpopula tion illlllligrates to wintering 
areas at 1-er elev·ations along the Yentna River. Alexande r creek and 
the Suaitna ~iver floodplain downstream from the Yentna River . This 
110ve•ent pattern results in extremely high densit ies of :ooose on the 
Susitna ~iver floodplain . 

One radio-marked female 1toose in this subpopul11tion was found t o 
travel over 25 •ilea to winter on tbe Susitna River floodplain . One 
radio-aarked aale •oose wbic b also winter on the Susitna River 
floodplain traveled about 25 mi to tbe Denslow l.ake area , during the 
rut period. !bese individuals made similar movements i n several 
consecutive years . 

So•• fe•ale moose from this subpopulation mo~e to wet marshy muskeg 
habitats at 1-.r elevations a long the Susitna River floodplain during 
parturition. Similar type habitats ~ccur west of the Susit na Mountains 
at higher elevations near the upper Talcbulitna River . I presu•e some 
f ... les from this subpopulation move to and utilize calving habitats 
at these higher elevations in years when snowpacks a re shallow. 

lortalitx.Predators ~ predation . Wolves , brown bears and blac k bears 
occur in the area . Observations of wolves or wolf sign are frequently 
reported for the upper Sucker Creek and Wolf Lake areas west o f the 
Susitna Mou . .ntains. Because of human activities i n lowland a reas along 
the Susitna River , I suspect that wolves normally re~ain at higher 
eleveations and seldom visit the Susitna River floodplain. Brown 
bears occur scattered throu.ghout the area but are probably more common 
at higher elevati ons away from human diaturbences. Black bears are 
co.aon at all elevations throughout the area . Because of thei r 
tolerance for hllllan& , black bears occur coamonly in lowland areas and 
along the Susitna Rive1 floodplain. I presume that black and brown 
bears frequent lluskeg habitats in spring t o prey on neonatal moes e 
calves. I suspect brown be a rs prey on adult moose in s pring and 
through sWiller when deep snowpacks and relations with calves i ncrease 
their vulnerability. 

~ Sources of MortalitY . Hoose from this subpopulation tha t 
utilize the Susitina River floodplain are seasonally exposed to 
mortality from droW!'ling by falling through thin ice and/ or into op.:n 
water and froa injuries sustained from !llipping and f alling on glar .s 
ice. In winter 1982-83 , several marked moose i n this area d~ed of 
injurias sustained from slipping on glare i ce . Circumstantial 
evidence indicated ::.hat several unmarked moose a l so d ied from similar 
causes. Thi s source of mortality is probabl7 most co=mon in this 
section of the floodplai n becau!le of very wide ice-covered river 
channels and strong winds which remove snow cover and expose and 
polish extensive areas of gla re ice . 

This subpopulation is exposed to moderate levels of mortality from 
bunters. I suspect that additional moose aortality results from 
illegal hunting for sustenance by year-round r esidents after the open 
hunting season closes . 
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ConctrDJ ~ Potential With-Project Conflicts. Hydroelectric 
develo~nt of the Susitna River may affect this moose subpopulation 
by altering characteristics or seasonal timing of river ice or flow 
regiaes. Tbett iapacts could result in mort~lity directly or 
indirectly throuqh decreased carrying capacity of the habitat and/or 
by increa•1~g huaan accest or the human population in the area which 
could inturn increase the level of hwna.n disturbance or the number of 
moose killed by huntert . 

Increased huaan tettleaent and access into the area could negatively 
i.apact predator populations by increasing the level of hwnan 
disturbance and by increasing numbers killed by crappers and/or 
hunters. If this occurred, there would be a corresponding decreate in 
aortality froa predator• and an increase in net moose productivity. 

Jia Itlap4-Btll ~: 

Dlf. AJ:u. This 75 mi2 area encompasses 12 miles of the Sutitn~ River 
floodplain and adjacent habitat immediately upttream from Cook Inlet. 
The area is composed aainly of five large, low relief islands on the 
Su!itna River floodplain. The isl!nds range in stze from about 1 to 6 
mi . The area includes about 1 mi of land which parallels this 
ttction of the floodplain. 

The area it bitected by a buried natural ges pipeline and over head 
electrical transaission lines. A roughly-maintained, maintenance road 
paralleli.ng these faci tilies provides teasonal acces• to the area by 
tno-acbine. all-terrain vehicle and four-wheel drive highway vehicle. 
The area it alto accessible seatonably by boat from the Susitna River 
and Cook Inlet or by float-, ski- and wheel-equi pped light aircraft. 

Peraanent huaan habitation, in the area. is limited to s mall rural 
tettleaents along lower Alexander Creek. Several duck hunting shacks 
and coamercial fishing cabins occur in the area. The area provide• 
opportunitiet tor recreational snow machining, hunti.ng. fishing, 
trapping, and boating. 

Prevailing northerly windt and northeasterly winds from the Hatanuska 
and Knik River valleys commonly displace fallen snow, lessen the 
snowpack and expose ground vegetation in most of this lowland are~. 
In winter. high water and tidal action of Cook Inlet frequently melt 
and erode the tnow pack from the tidal flats and island margins and 
expott low-growing vegetation. Because moote prefer areas with 
tballow or no tnow cover, this floodplain area i~ particularly 
attractive to migratory moose subpopulations in winters when deep 
tnowpacks occur in adjacent areas. In winters of heavy tnowfall, this 
area provides the mott favora~le winter range available to moose 
subpopulationt from the west and southwest. Numbers of moose utilizing 
the area may increate by 4-5 times in winters with deep and persistant 
snowpacks. 

Thett itlands are apparently varied and large enough to sustain small 
nuabers of aoote year-round. The island habitats are a mosaic of wet 
meadows. open thrub grasslands and mature mixed deciduous/conifer 
forests. Willow and poplar browse is abundant along island perimeters 
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and on eaadbare where r iver hydra~ics and flood action maintain early 
successional plant communities . 

tkl Subpopyletion. Because the typically light snow cover pr ecludes 
acc:urate surveys , information on moose subpopulation distri but ion and 
abundance in tbie area is piecemeal . 

Saall nllllbers of moose ar e resident 11ithin this large islanded are a of 
tbe Sueitna River floodpl ain. Density f or the2resident moose 
suhpopulation is probably about 1 moose per mi . one female moose . 
radio-aarked in an adjacent area near rigura Eight Lake seldom ranged 
aora than 2 ai from ita capture site. A radio-marked male, s eldom 2 left Jell Ialaad, and over a three- year period ranged wi thin a 30 ai 
area . I believe the behavior pattern• exhibited by these i ndividuals 
are cbaractariatic of the res i dent moose eubopopulation. 

In winter . the residant moose Qubpopulation share s these island and 
floodplain habitats with subpopula~:~ns 5rom adjacent a reas . I n sever e 
winters . densities of 10-20 aoose par mi are neither unrealistic 
nor uacoaaon for portions of the area. 

Parbapl soaa of the moose observed i n spring utilizing the wet, 
a uekeg habitats adjacent t o the Sustina River floodplain orginate from 
this eubpopulation. 

Siqpificant Movaaent Patter~. The resident moose subpopulation is 
largely sedentary . The onl y major seas onal movements f or this 
eubpopulation are probably to wet . marshy muskeg areas adjacent t o the 
floodplain in early spring and spring to forage a nd calve , 
reapectively. or to particularly good foraging a r eas on the islands 
tbeaaelves in winter . 

Hortalitx. Predators ~predation . Wolves ar e probabl y absent from 
t .his area. Because of the proximity of the area to Ht . Susitna, brown 
bears are probably not uncommon. Black bears are co~on throughout 
the area . I suspect that brown and black bears both prey on neonatal 
moose calves . Brown bears probably also prey on adult moose in early 
spring aad SWil:lar when deep snowpacks or presence o f neona te calves , 
resjpactively , increase their vulne r ability. 

Coyotes are commonly obs er ved in t he area. I woulc not be s urpr ised 
if coyote s did not harass and / or occassionally prey on neonatal moose 
calves. 

Other Sources. Hoose which wint.•r on the Susitna River floodplain 
would be exposed t o :ortality f rom drowning by falling through thin 
river ice and/ or into open water and froQ injuri e s susta i ned by 
slipping and falling on glare ice. 

Good access to the area by r i ver boat and float - or wheel-equipped 
light aircraft contribute t o s ubstaintial hunting ~ffort and moderate 
bunting related mortality . 

Coneern~ and Potential with-Pro ject Conflic ts. Hydroelectric 
development o f t he Susitna River may affect this moose subpopulation 
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bl' altering characteristics or seasonal timing of river ice or flow 
ragiaaa. Tbaaa i"pacts could result in mortality directly or 
indirectll' through decreased carrying capacity or by increasing access 
or the huaan population in the area which inturn could increase the 
laval of human disturbance and/or number of moose killed by hunters . 

Increased huaan settlement and access into the area could negatively 
i~aet predator population• by inereaaing numbers killed bl' trappers 
and/or bunters and by increasing the level of human ~iatrubanee . If 
tbia occurTad, there would be a corresponding deeraaaa in mortality 
froa predators and an increase in net moose productivity . 

R!l1A alanda-Caawell Islands: 

~ AI:U· Tbia area eneoapaaaes about 65 ai2 of open river water, 
large ialan.da , floodplain and paralleling adjacent uplands of the 
Suaitna River between the mouth of Kroto Creak and Sheep Creek. 

This area is seasonally accessible by all-terrain vehicle , river boat, 
snow aachina . float-, ski- and wheel-equipped light aircraft. Human 
habitation is liaited to reereatio al cabins along the banks of the 
Suaitna River and major tributary atreaaa. 

lliparian poplar foreata were collllltereially logged on some islands in 
the peat. Graaa , shrubs and second growth birch and poplar stands now 
doainata tbaae disturbed sites. New logging operation• have recently 
bean initiated on other floodplain islands. 

Tba area provides opportunities for recreational hunting. exceptional 
aalaon fishing , trapping , boating, camping , sled-dog mushing, and 
eroaa-eountry skiing. 

This area does not appear to be northerly or northeasterly winds from 
Suaitna River valley or the Hatanuska and lnik River valleys, 
raapactivaly, as more southern floodplain areas . In the absence of 
strong winter winds, fallen snow in this area remains relatively 
undisturbed and snowpacks accum~late to considerably deeper levels 
eoaparad to aore southerly floodplain areas which are exposed to 
valley winds . This area generally seems to recieve larger amounts of 
snowfall th.,, areas to the south and snowpacka within the area appear 
to decrease froa south to north . I n general , winter conditions in 
this area ~e more favorable f or moose than conditions to the west but 
lase favorable than winter conditions to the south . 

lliver islands in t'lis area apparently are large enough and contain 
habitats types essential for sustaining small numbers o f resident 
aoose year-round. River hydraulic action maintains early successional 
open shrub plant co=unitea and higher relief islands provide 
stabilitl' for open and closed canopy forest cozrmunities. 

Tnough so .. islands in the Delta Island c omplex are as large as t .hose 
in the Big/Ball Island area, habitats in the fo rmer area are denser , 
aore mature, closed canopy forest• which lack many o f the seral plant 
co.aunities preferred by moose. 



During particular seasonal periods , aoose froa other sul:lpopulatiocs 
travervse and/ or share these floodplain habitlltS with the residant 
subpopuletion. In winter , moose fro• subpopulations east and west 
aigrate to and winter on this section of the susitna River f l oodplain . 
Depending on severity of winter conditions , numbers of .oose in tbe 
area aay incre .. e by five to tenfold. Field data gathered indicate 
that large number s of ~oose from westerly subpopulations problably 
utilize the floodplain in most all winters. In severe winters . 
substantially larger nuabers of aoose !rom those westerly 
subpopulations and additional aoose froa easterly subpopulations 
aigrate to and use habitats on this section of floodplain . Soae ~oose 
fro• westerly subpopulations traverse the floodplain area to util i ze 
discliaax (disturbed sites) habitats near human settlements and 
highway and railroad rights-of-way. S11aller numbers of 111oose fro• 
weeterly subpopulations are known to aigrate co111pletely through this 
area en route to alpine wintering areas in the western foothills of 
the ?alkeetna Mountains . r .. ediately prior to parturition . soae 
feaale moose froa subpopulations east of the Susitna ~ver traverse 
the floodplain wben aigrating to lowland muskeg calving areas west of 
the Susitna aiver. 

tiW. SybRopulation. About 50 11100 .. are probably reaident to .this area 
and range al•ost entirely on this section of the susitna aiver 
floodplain . The~• resident moose may ocassionally 111ake forrays , short 
in dietance and tiae, to adjacent uplands which parallel the 
floodplain. 

Field data obtained from early winter floodplain surveys and 
observations from several radio-marked moosa which seldoa •oved far 
off the floodpla i!! in this area during a five-year period, provide 
biological e vidence in support the former contentions. 

Size end existence of this moose subpopulation is largely determined 
by the presence and maintenance of the mosaic of habitat types on the 
floodplain. Size and/or behavior patterns of this moose subpopulation 
would likely be altered if the proportions of seral and climax plant 
coaaunities were changed. 

Two redio-marll:ed female 110ose , relocated over a f our-year period only 
rarelr departed floodplain habitats. Ano ther radio-marked female, 
observed over e si11ilar ti•e period , only infrequently utilized 
habitats iaaediately adjacent to the floodplain. 

Significant Moveaent Patterns . Moose in this small resident 
subpopulation are quite sedentary. Subpopulations , from the e~tst and 
west , travel distances up to 25 mi to winter on this section of the 
floodplain . Numbers of JDoose winte ring in this area are correlated 
with winter severity. Moose from some subpopulations move through the 
area in spring and winter en route to other wintering and calving 
areas . Soae aooae from this subpopulation may move to disclimax 
habitats, east of the floodplain and near hUJDan set t eleaents and 
highway and railroad rights-of-way for winter range . 

Kortalitx.Predators ~ predation . Brown bears probably rarely occur 
in the area. Wolves aay occasionaly occur in the area in winter . 



llack beara aD4 coyotes occur co.-only tbrougbout the area . llack 
be•~• probably pray on neonatal aooaa calves in wet auskag habitats 
u.aed by parturient faaalas. Coyotes aay harass and/ or also pray on 
naonalal 800sa calves. 

~ Soyrcaa. Noose utilizing this area era seasonally exposed t o 
.ortality froa drowning by fal ling through thiD ice and/or into open 
water aad froa injury by slipping and falling on glare ice. Moose 
that winter along bigbway and railroad rights-of-way and human 
sattlaaeats aay be killed by collisions with vehicles and trains or by 
buaaas ln defense of life and property. 

COAc•ro• ~ Potential With-Project Conflicts. Hydroelectric 
davalop8ent of tba Suaitna River aay affect this aoose subpopulation 
by increasing train and vehicle traffic in the railroad and highway 
rigbta-of-way , by altering characteristics or seasonal tia~ing of river 
ice or flow ragiaas wbicb could result in mortality directly or 
indirectly by decreasing habitat carrying capacity, by increasing 
accasa or tba bu.an population in the area which ~ould inturn increase 
the nuabar of aoosa killed legally or illegally by humans. 

k21,2 Cnak-loote ~: 

tba ~· This 750 ai2 area is located wast of the Susitna River and 
is bounded by tba Yantna River, Patera Creek, Little Peters Hills and 
tba Sunshine lridga on tba Susitna River. 

Tba area is seasonally accessible by highway vehicle along its 
northern border. all-terrain vehicle . river boat , snow aacbine , 
float-, ski- and wbaal-aquippad light aircraft and off-road vehicles 
"ia tba Oilwall and loose Creak Roada. Buzan habitation ranges froa 
solitary hoaastaads, recreational homesites and recreational cabins on 
saar lakes aeattered throughout the area , to clustara of rural 
hoaasites and recreational cabins along th~ unmaintai ned Oilvell and 
Moose Creak Roada which extend soutb 15 and 10 a i fr?a the 
Patarsvllla Road to the Aabar Lake area and froa the Moose Creak Road 
to Gate Creek, resp• ctively. 

Mu.aroua state-sponsored land disposals have occurred and are proposed 
within tbis area. The most recent land dispoal vas along the eastern 
banks of tba lower Yantna River . 

Matunuska-Susitna Borough state f nrest land occurs in the Chijuk 
Creak area. This land area is unique in tha t it encompasses the 
most extensive mature paper birch/ white spruce forest in the 
lover Susitna River valley . 

The area is generally character ized by carshy l owland meadows 
interspersed with "islands" of open blac k spruce and paper birch/white 
spruce forests . 

The area provides opportunities for r ecreational fishing , trapping , 
bunting, boating, camping and sled-dog mushing. 

The area ia not exposed to strong winter wi nds and f a llen s now raaains 
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uudiatrube4 and accumulates to considerably deeper depths than in 
ereaa farther south that are exposed to strong northerly and 
nortbaaaterly winds . Within the area , snowfall and the snowpack both 
generally increaae westerly away from the Suaitna IUver. 

aipariau habitats along lroto and Hoose Creeks and the Susitna live~ 
floodplain and a previoualy burned area on the south-wes t ern slopes of 
Little Peters Bills provide winter range !or substantial numbers of 
mooae. 

Wet, aarshy habitats interspersed with "islands" sparse black spruce 
and aature paper birch/white spruce forests are coaaonly utilized by 
fe.Ue 110oae from this and adjacent aoose subpopulations during 
parturition. Tbeae •calving• habitats are easentially devoid of 
aooaa during •~ntar. 

~ Subpopulatioa. About 2,500 aooae are presently estimated to be in 
this aubpopulation. Short and long term size of this aubpopulation ia 
atroDgly influenced by winter weather conditions. Fluctuations of 
plua or ainua 60-70- about that population level are probably 
raaliatic . 

Data obtained from radio-marked moose and winter aerial aurveya 
indicate that a large portion of moose from this subpopulation move to 
floodplaiu habitats along the Susitna River, r i parian habitats along 
lroto aD4 lfooae Creeks , and disc limax aites along Parks Highway and 
Alaaka lailroad righta-of-way for winter range. Some ~ooae from thia 
aubpopulation utilize the Suaitna River floodplain as winter range in 
all wintera but timing, magnitude and duration of this ~igratory 
moveaant is cloaely aaaociated with winter weather and snowpack depth. 
A large portion of the ll!oose which winter on the Sustina River 
floodplain originate f r oa this subpopulation . About 400-500 moose from 
this aubpopulation wintered for varying periods o f time in riparian 
habitats along lroto and Hoose Creeks in winter 1984-85 . 

loughly, 40 to 65 mooae wintered opposite Goose Creek on an abandoned 
hoaeatead adjacent to the wester n bank of the Susitna River between 
october and Harch , 1982-85. 

Since moose radio-marked on the Susitna River floodplain in winter 
were not found to ra.nge farther west than the Yentna River, I presume 
the Yentna River to be the western range boundary for this 
aubpopulation . Because snow conditions normally worsen t o the west , I 
aaauae that aa the winter snowpacks deepen moose from this 
aubpopulation normally move eaaterly t o obtain relief fro~ excessively 
deep snowpacka . This migratory moveoent brinqs coosa to wintering 
areas along lroto and Hoose Creeks and the Susitna ltiver floodplain. 

Significant Movepent Patterna . Because of deeper snowpacks and a 
acarcity of adequate wintering areas. moose from this subpopulation 
aigrate in an easterly direction as winter progreases. Timing , 
aagnitude and duration of this movement is closely correlated with 
auowpack depth . Mooae appear to utilize wintering areaa along Kroto 
Creek early in winter and move on toward Hooae Creek and the Susitna 
River floodplain aa winter proqremses a nd/ or snow conditions become 
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worae . 

Peaale aooae were co .. only obaerved i n the wet , marshy habitat s 
interaperaed with •islands " of aparse black spruce and paper 
birch/ white spruce forests during par t urition . I suspect movement to 
theae areu ia for ~:~ore favorable foraging habitat or away f roa 
habitau 110re co.aonly frequented by predators . Hovecents t o these 
habiteta involve aoose froa this aubpopulation as well as mooae from 
adjacent aubpopulationa . 

~\il1. fiedatora ~ predation. Wolves . black bears and brown 
beara occur in the area . Volvea occur aore coaaonly in t he weatern 
and northern portions of the area . Volt aign baa been observed alo ng 
the Hooae and Jtroto Creek drainages in winter. Brown and black bear• 
are diatributed throughout the area. Denaitiea of blac k bears are 
considerably greater th.an for brown bears . 

I preauaa that black baara prey on neona tal aooae calves as habitat 
uae overlapa between the two species in apring when parturient female 
aooae aeek atanda of aparae black spruce in wet auakeg habitata . 
hcauae of relatively high black bear danaitiea their predation on 
aooae calves aay be a significant aortality factor . Brown bears 
probably alao prey on neonatal aooae calves in apring , •• well •• 
adulta during other seasonal perioda. But , because of relatively 
low denaitiea , the contribution of brown bear predation to mooae 
IIO.rtality ia probably not as significant as t hat of black bears . 

Coyotea occur commonly throughout the area and may occassional ly 
haraaa and/or prey on neonatal moose calves . 

~ Soyrcea 21 Hortalit r . Hoose fro• this aubpopulation that move 
to the Suaitna River flo~iplain for winter range are exposed t o 
aeaaonal mortality from dr owning by falling through thin i ce and/or 
into open water and from injuries sustained by slipping and f a lling on 
glare ice. 

Because the area is near a large human popula tion center and is 
relatively accessible during the open hunting season , hunting related 
aortality can ba a significant mortality. 

In winter , ao~e ~ooae from thi s aubpopulation cross the Susi tna 
River to utilize disclicax habitats nea r hu.'llan s e t tlements and 
railroad and highway rights-of-way . Mortality from collisions with 
trains and highway vehicles can be a significant mor t al i ty facto r . 
Becauae this subpopulation winters among human settlements it i s not 
unco .. on for aoose t o be ki l l ed. in defens e of l ife a nd prope r ty. 
Tbese mortality factors become of particular significance during in 
winters when deep snovpaeks persis t for long periods. 

wrge nWibers of humans live i n r e111ote por t ions o f this area . Hany 
individuals living in nu:.ote a r eas depend heavily on wildli fe 
resources for sustenance. Though there is a special " s ubsistance• 
open hunting season in the a rea to accomodate us e o f moose by rural 
inhabitants , I believe there is s till a s i gnificant i llegal kill of 
aooaa in the winter for uae as human r~od. 
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ID4lrect loaa of aooae in this subpopulation aay occur when land u1e 
pattern• ara al tered aDd carrying capacity of the habitat for ~ooae is 
decre .. ed. Tbia situation nay occur whEn large atata-aponaorad l and 
diaposala result in aooaa habitat being changed into hoaaaitea or 
agricultural developaenta. 

Copserpa Ia( roteptial Vith-Proiect Conflicte. Bydroalactric 
de9elopaent of tbe Suaitna River aay affect this aooaa aubpopulation 
b7 alteriDg characteristics or seasonal tiaing of river ice f oraation 
or fl~ regiaea . Tbeae iapacca could result in aortality directly or 
iDilirec:tly thro\19b decreased carrying capacity or bJ' increasing 
accesa or tbe bu.an population in tbe area which could in turn 
incre .. a the nuaber of aooaa killed bJ' hunters. 

Iocr•~••• in the huaan population and access into tba area could 
a.tatively affect predator populations by incraaaing nu=bara killed by 
trapper• and/or bunters and by increasing the laval of hu~an 
distarbaDce. If tbia occurred. there would be a decrease in aortality 
froa predators and a net increase in moose productivity . 

l&.lUlt. bUn B1ll.l.:. htenv ill• : 

~ ~. Tbia 325 ai2 area extends froa the Susitna River westerly to 
Peteraville and the Little Patera Hilla . East , north and south 
bouadariea of the area are the Mouth of Whiskers Creak on the Susitna 
River aorth of Talkeetna and the Sunshine Bridge , respectively . The 
area eacoapaaaea the upper watersheds of Peters. ~oto and Trapper 
cr-ka aDd the tarainua of the Chulitna 1ti ver . 

Tbe area is seasonally accessible by riverboat froa the Suai t na and 
ChulitDa Rivera; by vehicle from the Parka Highway near the eastern 
boundary, the Patersvilla/ Trapper creek Road which bisects the area 
into aorth/aouth halfa and the Oilvell Road which extends south froa 
the Peteraville Road and by float- , ski- and wheel-equipped light 
aircraft , ano-achine , an.d all-terrain vehicles at other loca tions. 

Tbe area providea opportunity f or fishing , hunting , trapping , ca=ping 
aDd aled-dog auahing. The area i s s erved by commercial air taxi 
operator• and profeaaional guides . 

Buaan !Jabitltion ranges fro111 roadside developments, residences and 
hoaeateada •long the Parks Highway and the Peteraville/Trapper Creek 
Road and cluJ ters of rural settlements and recreational cabins and 
hoaesites aiong the unmaintainad Oilwell and Hoos e Creek Roada . Hany 
aaall seasonal placer nining operations occur along straa~• near the 
Dutch/ Patera Bills . 

Nuaerous state sponsored land disposals have occurred and are planned 
within the area along the Oilwell and Petersvill e Roads 

The area is characterized by marshy lowland meadows interspersed with 
MislandsM sparse balck spruce and mature paper birch/~hita spruce 
foreata . These lowland areas grade up elevationally t o alpine 
habitats in the northwest . 

~ 38 



The area rece i ves very large amounts o f snowfall in the Dutc h/ Peters 
Bills . Geaerally , winter snowpack depths i ncrease we sterly from the 
Suaitna Jtiver . 

Jtipariaa habitats along Moose Creek and floodplain habitats on 
the lusitna and Chulitna Rivers provide winter range for large numbers 
of 1100aa. 

~ IMbRORVlatiop. About 500 aooae are preaently esti•ated to be in 
this aubpopulation. Short and long term size of this aubpopulation is 
atroagly influenced by anowpack depth and winter we a ther conditione . 
Fluctuation• plua or ainua 60-70' about t hat population level are 
probably not unrealistic . 

Data obtained froa radio-•arked aooae end winter aerial mooae survaya 
indicate that a large portion of aoosa from thia aubpopulat~on ~ ova to 
riparian and floodplain habitat• along Moose Creek and the Sust i na and 
Chulitna Jtiver3, reapectively . An unknown portion of thia 
aubpopulation MY winter on the weatern slopaa of Little Patera Hilla 
or oD the Kahiltna Glacier foreland• where large number• of mooae have 
been obaarved in winter. A aaall nuabar of moose from t his 
a~pulation aay travel aero"• the Suaitna River to winter on 
diaclaax habitat• along the railroad and highway rights- of-way and 
near huaan aettleaents in the Talkeetna area. 

liqaifiaant tfoyennt Pttterpa. In winter , aoose from thia 
aubpopalation gather aloDg Patera Creek near the Little Peters Rills. 
on the south- and weat-facing slopes of Little Pete rs Billa, along 
llooae Creek south of the Pe tersville Jtoad , on diacliaax sites near the 
town of Trapper Creek, aDd on tba floodplain• of the Susit na and 
Chulitna Jtivers . The latter five locations are the most heavily used 
wintar ranges in the area. 

Large portion• in the interior of this area are essent i ally devoid of 
800ae in winter . Data collected duri ng winter 19U-85, suggested t hat 
as the snowpack depth increaaes aoose aay move from t he interior of 
the area IKroto and Moose Creeks) easterly to winter on disclimax 
aitaa naar the town of Trapper Creek and on f loodplains of the Sus i tna 
and Chulitna Rivera . 

In winter . a saall nuaber of mooae a ay traverse the Chulitna and 
luaitna River floodplain to utilize disclimax habitats along highway 
and railroad righta-of- way and around human settlements near 
'l'allleetna. 

I auapact that in apring f eaala mooae depart winter ranges and 
aove to wet, aarahy muakeg areas during parturi tion. 

MortalitY. Predators ~predation. Volvaa, br own bears and black 
beara occur in the area . A pack of 5 wolvea were obaervad near 
Talkeetna in winter 1983-1• and wolf s ign was frequent ly obaerved in 
the waatern portions of the area. I suspect that wolf predation could be 
a sigaificant mortali ty. factor in this area. Moose mey be 
particularly vulnerable to wolf predation in relatively severe winters 
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when large nWibers of moose concentrate on op4m floodplains. 

Dea.ity of brown bears probably increases in westerly portions of the 
area. Brown bears ~robably prey on adult moose in early spring when 
snowpacks are deep, neonate shortly after parturition and adult moose 
during SWiller when tbey are protective of neonate calves . Black bears 
are distributed throughout the area and proba.bly are a significant 
predator on neonatal moose calves shortly aft~r parturition .. 

Coyotes occur co .. only along open floodplains in eastern portions of 
the area. Though not documented, I believe that coyotes may harass 
neonatal aoose calves and occassionally prey on them if the 
opportunity arised. 

~ Sources 21 MortalitY. Hoose which winter on the Susitna and 
Chulitna River floodplains would be exposed to seasonal mortality from 
drowning by falling through thin ice and/or into open water and from 
injuries sustained by slipping and falling on glare ice. 

Because interior portions of this area may receive large amounts of 
snowfall, winter kill can be a significant mortality factor. Winter 
kill 80rtality is ~rticularly aignificant in wi'nters when deep 
snowpacks persist into early spring. Winter kill typically affects a 
diaproportinata nWibar of calf and yearling moose. 

Moose which travel across t he Susi tna end Chulitna Ri·ver floodplains 
to winter in diaclimax sites near h~an settlements and along highway 
an4 railroad rights-of-way are exposed to mortality from collisions 
with trains and vehicles and from humans defending l ife and property . 
These sources of mortality are particularly important during severe 
winters when large numbers o f moose utilize these areas. 

Good access into the interior of this area contributes to a ' relatively 
high jlcill of moose during the open huntinq season. 

Because of the large number o f seasonal and year-round human 
inhabitants in remote portions of the area, I believe t~at substan t ial 
nuabers of moose are killed illegally in winter for human 
couauaption. As human populations in remote areas increases the 
illegal kill of moose can be expected to increase. 

Increased huaan habitation in remote portions of the area c an have 
positive affects on local moose populations, if preda tor populations 
are decreaaed by trapping and/or hunting or human disturbances. 

Concerns AD4 Potential With-Proiect Conflicts. Hydroelectric 
devalopaant of the Susitna River may affect t his moose subpopulation 
by altering characteristics or seasonal timing of river ice or flow 
regiaes or by increasing human activities or habitation in the area. 
Tbosa iapacta could result in moose mortality directly or indirectly 
by decreasing habitat carrying capacity or by increasing access or the 
huaan population in the area whic~ could inturn could increase levels 
of 80rtality related to human activities (hunte.r kill, illegal kill , 
defenaa of life and property kill . kill by col lisions with trains or 
vebiclea). 
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Increased hWien settleaent end access into the area could ne<retively 
iapact predator populations by increasing nuabers by trappere end/or 
hunter• and by increasing the level of human dis turbance. If thie 
occurred, there would be a dec r ease in mor tality from pr edators and an 
increeee net moose productivity. 

Sutitna ~ Floodplain: 

~ ~. Tb~s area includes all remaining portions of the Susi t na 
River floodplain that: llhave not bee n i den tif ied as being utilized by 
an:r particular aooee eubpopuletione and 2lare coi!UIIunally utilized in 
winter by eeverel eubpopulatione from ad~acent areas. More 
apecificall:r. thie area include• a 60 mi portion of the Sueitne !iver 
floodplain between Bell Ielend and the Delta Ielende and • 100 ai 
portion of tbe floodplain between the Caewell Islende end Whiekere 
Creek. 

Tb .. e floodplain ereae ere eeaeonally accessible by all-terrain 
vehicle, river boat, eled-dog, enowmechine , float- . ski- and wheel
equipped li9bt aircraft . Ruman habitation in the area ie primarily 
lU.ited to aeaeonal recreational cabin• along the banks of the Susitna 
River. 

~ areaa provide opportunitiee for recreational hunting, fiehing, 
trapp:I.D4J, boating, caaping, eled-dog muehing and cross-country skiing. 

The areaa encompaesea a variety of floodplain plant communities , wh1ch 
include: river bare colonized by s edgee and equisetum, alder and 
willow ebrub co.munitiee, open early seral poplar and adle r f orests, 
open and closed canop:r aixed deciduous/conifer f orests , and closed 
caDop:r cottonwood foreate . Though t beee plant communitiee may be 
eiailar to tboee in other eectione of the floodplain. I suapect that 
the babitata and ialands are not extenaive enough to support resident 
aooae eubpopulations. 

IelaDda, habitat• and plant communities formed on the floodplain are 
largely the reeult of eeaeonel river flow end ice dynamics that 
initiate flooding; ice end debris scouring; erosion and depoeition o f 
aoil; uprooting, translocation and depoeition of debris and 
vegetation; disolving and tranalocation of minerals and organic 
c?apounde which, inturn, act to ll preclude development of climax 
plant coaaunitiee and 2) maintain portions o f t he floodplain in 
early eeral ehrub co11111unitiee preferred by moose for winter range. 
Tbeee seral habitate attract and provide winter range f or large 
numbers of moose from adjacent migratory subpopulations. 

Since tne floodplain ie relatively open and exposed to sunlight and 
wind, its sno~ack tends to settle , become crueted and/or be 
rediatributed in a •a~ner more favorable to moose for obtaining forage 
and for aoving from one food source to another than snowpacke in 
eurrounding foreeted or non-floodplain areas. At times . mooee appear t o 
prefer to reet in open areas on the floodplain exposed to the sun and 
incident solar radiation. 

Tiaing, duration and magnitude of moose uee of floodplain winter range 



are correlated with enowpack depth in surrounding areas. Moose use o f 
floodplain winter range increases greatly when deep enowpacke occur in 
adjacent areas. 

lll! Sybponl!t.iog. Moose utilizing t hese floodplain areas originate 
fro• D-eroue different aigratory subpopulatione reddent to adjacent 
DOD-floodplain areaa. Data obtained from radio-marked individuals 
indicate that eoae aooae migrate over 25 ailee to utilize these 
floodplain winter ranges. 

Data obtained fro• radio-marked moose indicate that indivduala which 
utiliza floodplain areaa are alao known to fr.quent nearby diac'imax 
habitat• located ••ong hua.an settlements and along railroad and 
highway righta-of-w~y. If these discli•ax sites became unavailable, 
11ooee fro• •any eubpopulationa would become more dependent on 
floodl ~•in areas for winter forage . Si11ilarly , as food sourc.ea on the 
floodplain beco•• exauated, some mooae probably opt to apend more 
ti- foraging off the floodplain in nearby dhclimax habitats. 

ID several conaacutive rears, three radio-marked female moose moved to 
and utilized these floodplain areas during parturition. 

Siqpificapt novemept Patterns. ~arge numbers of moose from 
aubpopulationa in adjacent non-floodplain areas immigrate from 
diatancas over 25 •ilea to winter on these floodplain areas. Timing, 
duration and aagnitude of use of these areas are correlated with 
eaowpack depth in adjacent areas. 

A ... 11 number of female moose from subpopulations in adjacent areas 
aigratad to utilize these floodplain areas during parturition. 

Nooaa froa adjacent subpopulations that utilize areas on oppoaite 
aides of the floodplain traverse this area en route to other aeasonal 
ranges. 

Mortality. Predators and predation. Wolves and brown bears probably 
occur infrequently in these areas. Black bears are commonly 
distributed throughout both areas. Black bears probably prey on 
neonatal moose calves . Because of t he relatively high density of 
black bears in these floodplain areas , I suspect black bear predation 
on moose neonates may be a significant mortality factor for moose 
which use the area during parturition. Coyotes occur commonly in 
these floodplain areas and may harass and prey of neonatal moose 
calves if the situation arises. 

Other Sources of Mortality. Hoose which utilize thes e areas or travel 
through them are seasonally exposed t o mortal ity from dro"ning by 
falling through thin ice and/or into open wate r and from injury by 
slipping and falling on glare ice. Hoose that move t h r ough or off the 
floodplain area to forage on disclirnax distrubed sites among human 
settlements or along railroad or highway rights-o f-way may be killed 
by collisions with trains or vehicles or by humans in de fense of life 
and property. 

Concerns end Potential With-Project Conflicts. Hydr oel ectric 
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developaent of tha Suaitna River aar affect aooea utilizing thaea 
floodplain areas bJ altering charactarietice or seasonal timiJig of 
river ice or flow ragi••• or br increasing tha huaa.n related 
activities in tha area . 

With-project alteration iA tiaiJig , lavale and charactarietics of 
b~aulice !flow rates , peak stages, ice regiaae, ate.) of tha SueitAa 
River aaJ affect aortalitr rata• for aooae that utilize and/or 
travarea thaea floodplain areas an route to seasonal ranges on 
opposing eidae. 

Moose froa eubpopulationa aaet of tha floodplain which utilize 
tbaea araaa ara confronted with trains ar~ vehicles . in those 
respective right-of-ware, when traveling to and from wintering and 
cal•ing areas. Mooea froa eubpopulatione wast o f tha floodplain which 
also frequent diec liaax habitats east of tha floodplain will likewise 
be exp.>ce-! to mortality from collisions with trains and vehicles . Any 

'correapoDcling increase in traffic in those rights-of-way will result 
in increased aoose aortalitJ. MortalitJ rates will increase 
aignificaatlJ if increaaaa in traffic correlates with mooaa diurnal 
and seasonal beha•ior patterns . 

Alteration• in phenology, coapoeition and/or dis t ribution of plant 
co-unitiea on the Sueitna ltiver floodplain Jtay affect tha carrying 
capacity of the area to aupport wintering aooaa. 

Bunting effort and aooae aortality froa hunting will likely increase , 
if hJdroelectric devalop•ant of the Susitna River incraaaae local 
buaan populations or access into the area. 

lDcreaeecl h~man eattleaant and accaaa into tbe area could negatively 
iapect predator populations by increasing nuabere killed by trappers 
&Ad/or bunters and by incraeing tba laval of human disturbance . If 
this occJrred, hera would be a corresponding decrease in mortality 
fro• pradatora and a nat increase in aoose productivity . 
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Dry alpl• tundra 
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lltt tundra 
Co-130) 

l llor- olot.alled daacrlpt.looa, - . Vlandt aDd Llttla (1972). 

Low trowln9 beatb apec:lea, doarf blrcbea md wlllowa"" ridge ~~ 
alopea -lr CX>ftncl wltb alder1 ap...,.Jblrcb forests at 1-r 
el.,.ettou, wttb oottaawood, alder, ed wtllow or:curr-1D9 alGDCJ atm. 
Mf9lna. 
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Poorlr dr.load wet alua, -loatad bJ bleck opruce, beatb abr:uba, 
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Mtxturw of 1'&rloualr dUturbed altea wltb seral speclea, OS*' low 
vrowlnv spruce foreatal - - ap ..... Jblrcb fonata. 

DobM to -ratalr - opnoca/blrcb fonata, lntaralaad wltb 
oceaalooal - low trowtnv ap....,. fonata. 

Met llodaratalr open opruca/blr.b fonata, lntaraparaad wltb OUMroua 
aballow bo9 pooda md open low vrowln9 op....,. fornta . 

- oprucelblrcb foraata at alnatlona below 1000 •• low vrowtnv 
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1'111tle ). Total practpttatioll 81111 -'all for varloua locatioaa 1ft s•oaraphic &oDea alo111 tba Suattaa liver dowaatra .. 
fn. doe proepecU- Danl Caay011 c1 .. alta . 

8eap8platc Elevation 
a- ltatioa locatiOD <•> lncluaiva elates 

i Ciilfitaa Uvar £OaP 381 1971-78 

Clllalttu ll1siW'\Y C.,. 152 1973-79 

laattaa llaacl- 274 197o-7S 

II 'l'albetoa Airport lOS 1941-80 

Ialii lloomtaiD Lab 654 KAI 

III ea-u 88 1949-57 

lhita'a Croasl!ll, WUlov 82 

VUlov Airatdp 61 1964-81 

IY hcborqa Airport 35 1943-81 

Coon.., 30 1969- 76 

1 Data obtalaacl fro. D. S. weather aervice, .. terological eu ... ry reporte . 

~ U. I. Dapart.aat of Aarlcultura, Soil Conaarvetion Service anov eurveya. 

Total Graataat claptb 
precipitation oa srOUDcl for 
Annual .. an Annual .. an any -..tb 
(c•, yean) (c•) (yean) 

812 434 191 

86 513 163 

109 IIA 2035 

71 272 ll2 (1967-80) 

RA 1422 

64 lSI 183 

61 (196l-7S) RA ISS (1970-76) 

RA HA 1305 

38 178 79 (1963-81) 

36 RA RA 



T .. le 4. Ilea dailJ uxlaa, .,nthly •an, and ••an daily aini.ua t e.peratur•• (°C) for Anchor••• (1953-80) and 
Telbetlla (1940-80), AJ .. u. 

Loeatioa Value Jan Pab !tar Apr !lay Jun Jul Au a Sept Oct Nov Dee 

Anchor .. • 
Deily .... ,... - 7 - 3 -1 7 13 17 19 18 13 6 - 2 - 6 
ltonthly Men -11 - 8 -4 2 8 13 14 13 9 2 - 6 -11 
·Deily ainiaua -16 - 13 -9 -3 3 8 10 9 4 -2 -10 -15 

Telbetlla 
o.u, ....... - 7 - 3 1 7 13 19 20 18 13 5 -3 - 8 
lloatbly Man - 13 - 9 -7 1 7 13 16 13 8 0 -8 -13 
Deily ainiaua -18 - 15 14 -6 1 7 9 7 3 -4 13 -18 
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Tale(;. ....__. o+ moo!l• ob•..,..v'9d on p..,.. i odtc c.,•u•.. o~ 
floadplatn habttat along 4 zon8S on th~ Susltna R! v @r b•twe4n 
O.Vtl C.nvon an~ Cook Jnl•t , Ala•k• 1981-85. 

River zone
1 

-, __ ii ____ II_t ___ r ii 
To~al 

---·---------------------------·------------------~ 

1981-9'2 q a nd 10 Oer. ~ .. 16 147 123 "'\2 2 
28 0~ a nd 4 J<>n 113 lq 191 06 24 
2 ann 6 F-n 8 ~ 13 4 9 2 2:'S0 
1 an<l ? ,~,. 7 17 23o J ft7 36~ 

23 ' '"d 2 4 , .. ,.. ->:5 ? !' lOb 41 '2!57 
12 Aor 7 18 :57 8 2 

1982-83 29 Oc~ and 6 Nov 14 4 60 so 171 
10 An<l 18 Nov :57 2 8 232 1:50 476 

I' 2 and fo ~1)ec.. 7 6 46 2 GJ2 41 ? 82b 
2f•-22 o..c 76 e .. 460 3 1'1 G>34 
5 and b Jan 8 4 "4 3 45 :523 
20 anti 2 4 .Jan 56 b 2 329 447 
7 ann 9F.-t- 26 44 251 206 527 
22 and 23 Ft!'b 27 6~ 2 6<;1 2 12 5 7 3 
7 anrt 8 Mar 3 2 62 26 0 l 9l) :544 
22 •nd 23 11ar 17 ~5 2 77 3 4" 
7, 8 an<l n Apr ... 30 130 I ll 271> 

1993-84 1 7 and 18 lllov 21 15 9 6 1'32 
9 , 14 •nd 16 Dec 3 4 14 103 127 2 78 
29, 30 o~c Jlnd 5 .Jan 41 144 129 3 14 
13, 17 • nrl IG> Jan 27 4 3 159 2 9 0 .-. :';29 
3, 8 Jln<l q Feb 88 107 286 304 7 85 
21. 2 8 F,.b ~>nn I 11Ar 41 ~(I 325 4 1).3 B t G> 
15 , .. ,. 15 I S 

1984-85 2 7 Nov 7 1 8 
I I) o..c 10 8 18 
24 Dec 3 6 13 4" 

7 Jan Ill 7~ 186 
18 Jar> 132 G>6 2 '28 
29 Jar> 105 8 2 loS 
13 F~b 4 2 60 8:5 

2 11•r 47 4~ t OO 
21 ,,,. 4 7 53 97 
~ Apr 6 1 :5<.~ Ill 

17 Apr- 32 37 bG> 

~------·---------------------------------------lon .. !-IV 2 r.-v t l Lan von to TaiYa.~nJI. Tal ke@t n a t o Mont an~ 

Cr-k. (T~tV-...t" n~ tn Sun .. htne PrtdiJ" tn 1"84-851 Mcn r~na 

CrefOI" . .,. Vont-n~ Rt v- ann y ,.nrn PtvPr ro Co o l l n l ~t • 
re•o~cttv.,l v . - z l'On• not r:en•u •@t1 b•cau~,. o f 1 " adf.!QIIAtf! 

snow c:ov~ nr I OC"I~nT •t ,, n':) r-ond>•i o ns a nrt -- . ~on.., not 
e ens •tsa -'! • ha t ".~ .... ... .. br. 



,.able '1 • Winter deuity of .ooae in t zonae alonq the Suaitna 
Uver Uooc!plaiD between Devil Canyon and Cook Inlet. 1981-85. 

l 

3 

• 

I 

II 

III 

IV 

Habitat area41 
(a) 

Aquatic ,.erreatrial 

418 31 

413 411 

65 lOt 

65 419 

1341 

107 

C60 

U2 

Survey date 

6 Jan 1983 • 
' Feb 19U 5 

411 Dec 19841 • 
1 Nov 1982 u 

Zone I-IV • Devil Canyon to Talkeetna , Talkeetna to Montana 
Creek , Montana Creek to Yentna Jtiver , YentDa Uver to Cook 
Inlet, reapectively . 

Area of terreatrial and aquatic: habitat estilaatad fro• 1 : 63360 
acale USGS topoqrapbic: •aps. 

tlaxiaua nuaber of •oose observed in zone during study . 

Danaity • No. •ooaa/ area terrestrial habitat. 

1 



Tabl• g o.nsi ty of moos• o bs.rv..:l in f 1 oodplai n and 1 arg• i sland 
habi t ats on tn• Susitna Riv.r fl ood p lain b RtW.Ifn Montana Crlfek and 
Cook Inl•t, Alaska, 1981- 85. 

Ar•a1 

---------------------------------
Calculat•d den~ity3 

1981-92 1982- 83 1983 - 84 1984-85 

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

Floo dplaln 

Kasnwitna 14.5 <5. 5) 1.9 2 .7 0 .8 2. 4 
Cas-11 1~.5 <10. 5 1 2.7 3. 9 2 . 2 3 . 9 

Lar g• I•land 

B•av.r 9 . 0 (9. 0) 2.4 3.0 3 . 6 3 .o 
Al•><and.r 10. 5 ( 10.5) 2.8 7.6 5. 1 -' .9 
8•11 13. 0 <13.0) 3.2 9.2 b.b 8.9 

D•lta 21. 0 ( 18.01 0 .8 1.3 1.0 1.4 

-·-----·------------------·---------·---------·--------------------·--
Locations of • a mp le ar10as ar• il1 ustratlfd i n F i g . 

2 
Siz• •xpr•••..:l i n Km~ rtOpr•s..,ts surfac• Arlf!l !Surv•v•d a-s 

•uoti,.atltd fro m 1 / 6336 0 !Scale USGS topograpn1 c maps. Numoer tn 
par • n t n•••• r..pr•••nts ter rlf!Stri al nabi tat: inc 1 •Jde<1 in an~a 

•ur v e y ltd. 

3 
Oen•lti•s w~r@ calcu l At&d by dlVldt ng o~~ate~~ n umber o+ 

ob•Prved t n each area b v tts ~urface area. 
moo!l!e 



Table 9 . P'ata tor 55 female IUld 22 male mooaa captured and radio
marked along the Susi~na River floodplain downstream froa Devil 
Canyon, Aleska . 1980-86. 

sax 

reaala 

Kale 

P'ate 

Transaittar shed 
Alive 
Dead 
Winter kill "' 
Accidents 

Collision with train 
Suspected drowning 
Injury fro: slipping on ice 

Bunting related 
Defense of life and property 
Capture related 

Trans%itter shad 
Transmitter failure 
Alive 
Dead 

Bunting related 
Suspected bullet wound 

Winter kill 
Accidents 

Collision wi t h t rain 
Capture relat:ed 
Suspected poaching 

1 

5 
3 
2 

1 

2 

No. moose 

5 
10 

3 
1 
2 

10 

2 
2 

2 
1 

4 
30 
21 

3 
1 
1 

1 7 



TM~l• 10 
bilro.d 
IOct.ob_. 
-••anal 

Nu.b.rs of moos• k1ll~ b y trains in th& Alaska 
riQht-of-.ay betww.n ~rd 8nd Fa1rbanks durinq wint•r 

through Apri 1 ) and ... _,. <11av through S@pt.-,er' 
periods, l9b3-8b. 

S&asonal per1on 
Year -------------------Summ@r W1nt•r 

1963-64 4:'1 45 
1964-65 7 3 7 -+4 
1965 -66 4 3 4 38 
196o-b7 5 49 5 4 
1967 -bS 2 30 32 
1968-b9 2 9 I l 
1969-70 2 7 9 
197o-71 3 149 15 2 
1971-72 2 87 89 
I'H2- 73 5 23 28 
1973 -74 2 16 18 
1'f74-75 I 69 ;n 
l'f75-76 7 30 37 
1976-77 4 2 3 '27 
1977-78 9 14 23 
l'f78-79 2 16 2 164 
1979-80 1 52 5 :3 
l'f80-81 4 16 2 0 
l'f81-92 " 37 46 
t'f82-83 18 130 148 
l'f83-94 8 5 7 65 
t'f84-95 7 375 39 2 
l'f85-86 20 15 35 

----------- ---------·- ·-·---·--·-----------·--------



Toiible II Annual total. ooon~hlv p.rcent, 1110n~hlv tota l " fo.- 'I annual 
period" and av...-age pttrtod p..-cent (average for p~c~t" o~ 4 annual 
p.rtodsl of .aose ktlled bv t.-a•n• 1n the Ala!5ka Ra•l.-oad t'"tght-of-H~Y 
bet...n Seward and FairbAnks, 19b3-8b. 

l'lonth 

11av 
Jun 
J u l 
~ug 

S•o 
Oct 
Nov 
Dt'K 
Jan 
FPb 
11ar 
Apr 

Annual l'lonthl v 
tot:al p..,..cent 
(!:';8 ">! 

30 2 
'24 2 
18 I 
~:=t 2 
:>L 2 
22 I 

54 3 
17 4 II 
'291:> 19 
ollb '?b 
411 2 b 
85 5 

Annual p...-lod 

197o=71--l97e=79-~982=83-~984-e5-~~;;;~ 
115'2• H6.1 l 1148! t;j82l p,.rcpn~ 

•) ,, 
" " 3 

(j '5 •) ,, 
I 3 3 

::; ·") :; 2 
2 0 

~l 
(j I 

' ~~ 't 
I 4 

'22 

4~~ 
.JiTIS 

5~ .S7 3 4 ' EB 'B 55 • 42 32 10 4 ..., 
tO 1" ' 14 " '201 

0 9 :; 25 4 

----------·---------------------·-----·--------------------- --------

Dtt 



Teblell. Lccation , nu.t>er and averaq• percent. <-an of potrc~M~ts 

far each of 3 • i nter pertods) of .cos• killed b y traans i n the 
Alaska Ratlroad riqht-of-.av b•t~ Seward and Fai rbanks during 
•tnter IOct.ao-r thr~Jgh April) 1978-79. 1982-83 a nd 1984-85. 

------------------------------------

()()0- 109 
tto-140 
1~-1~4 

1:5:5-1:59 
160-164 
1&5--169 
17o-174 
175-170 
190-184 
185-189 
190-194 
19!5-1 qq 
20()-'20 " 
205- 2()Q 
210-'214 
2 1:5-21 9 
220-224 
2'2!5-220 
230-234 
23:5-239 
240-'244 
24:5-..!49 
~'2:54 

2:5:5-2:59 
260-264 
2 6!5-269 
270-274 
2 7:5-279 
290-284 
285-289 
290-294 
29:5-~14 

31:5-319 
320-324 
32:5-329 
33o-374 
3-r.'5-449 
4:50-470 

Total 

Winter p..,.iod 

--------------
197 8 - 79 1982-83 1984-8~ 

0 S@Ward o 
114 Anchorage 4 
1:5 1 Ma~ nusk~ 2 
16 0 Wasil\~ 2 

I 
167 P1ttman 4 

2 
17:5 Houston 4 

2 
186 Wa II ow 13 
194 Kashwt t n a --- o 

2:5 
202 Caswell ---19 
209 ~tana 11 

- 12 
21~ Sunshl n~ 20 

8 
227 Tal keetna 4 

236 Cha•• 

249 Curry 

2:58 Sherman 4 
2 6 3 Gold Cr~•k 0 
268 Canyon I 
273 Chulitna 0 

0 
281 Hurrtcan• 0 
289 Honolulu 0 

297 Broad Pass 2 
0 

320 Cant.M&ll 3 
327 Wl ndv 0 
3:59 Hl!alv 0 
412 Nenana I 
470 F•l rban~s 0 

16'2 

7 
'I 
( I 

'2 
() 

6 

" 4 
I 
'2 
I 

13 
0 

4 

> 
4 
4 
4 
2 
4 
3 
I 
0 
0 
2 
2 

---1 0 
•) 

0 

I 
0 
o) 

0 
4 
5 
4 
8 
2 

130 

1:5 
:5 
0 
<· 
0 
:5 
7 
!'l 

10 
16 
28 
46 
'24 
2 3 
26 
24 
19 

9 
2 1 

8 
23 

3 
12 

'2 
4 
7 
\) 

4 
0 
0 
0 
(\ 

:5 
10 

4 
0 

10 
0 

4 
'2 
l) 

I 
0 
3 
2 
2 
'2 
'S 
4 

12 
8 
s 
:5 
7 
4 
'2 
~ 

2 
~ 

I 
3 
3 
I 
'2 
3 
0 
0 
0 
0 
0 
0 
3 
2 
I 
3 

09 



TUlle 13 . Huabers of moose repor~ed killed by collisions wi ~h vehicles 
on highwar righ~e-of-way in Game Menagemen~ Subunits 14 A and a , 1970-
1916. 

Game Managecent Subunit 
Year 

l4A 148 

1970-71 99 10 
1971-72 109 7 
1972-73 36 3 
1973-H • 33 6 
1974-75 40 5 
1975-76 34 6 
1976-77 80 7 

1977-78 79 5 
1978-79 108 41 
1979-80 29 15 
1980-81 13 10 
198!-82 72 15 
1982-83 182 22 
1983-84 94 39 
1984-85 51 77 
1985-86 24 5 

•calendar dates for years are from 1 July to 30 June. 
bNUllbers jkof moose listed as killed are numbers actually repor~ed 

~o the Alaska Depar~zer.~ of Public: Safety . Many moose hit be vehicles 
and killed ~ey not ber reported and o~bers may be hit , i~jured and die 
later away fro= ~he roadway unde~ected . 

1 
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oru~a l~ . •LiTe aooaa (•), dead aooaa (D) -d parcaat calr ao4•• 
(%<:) o!aeer?ed u DOD-811aJ.bla tiyer fiuodpUJ.a rJ.pariaB areaa in 
wuter au-as, uan.a. 

IIOosa c:r..a: Kroto cr..a: U-..adar cre ek 
Deta 

• \C D • \C D • \C D 

29 JJcy 1984 32 28 0 142 18 0 53 26 0 

12 Dec 1984 81 25 0 254 1t 0 110 23 0 

28 Dec 1984 105 30 0 177 18 0 119 12 0 

11 JaB 1985 138 12 0 176 17 0 246 21 0 

1 reb 1985 147 16 0 1U 12 1 201 u 2 

20 reb 1985 181 10 1 151 11 4 162 9 3 

5 ~ 1985 169 8 0 90 , 4 212 - 2 0 

, 1lar 1985 158 9 2 u 5 2 188 10 1 

20 1lar 1985 117 9 3 37 3 1 156 8 3 

28 1lar 1985 70 1 13 29 2 0 U2 7 6 

4 Apr 1985 " 7 10 1t 5 9 160 6 9 

16 Apr 1985 44 7 18 12 10 ' 135 8 ' 

• .ll. aurYay oa the Yalltaa tiTer r~oodp~aia rroa the Susitaa lliYer 
to 8kwaDta& raTaa.led 144 live aoosa, 9 dead aoosa &Dd 8 parceat 
calves. 



15" 
'l'ul.e • Li\oe •-•• CL•), 4ea4 aoo•• (D.) &lilcl peraeat aal. ••• (\C) 
ob•e:r:'l'e4 ia wiater oa l.arqe i•J.aa4 aa4 rl.oo4pl.aia a.r••• ia the 
lhleitaa ai....r, .a.J.aaa 19a4-85. 

Location 

Date ...... e:r: .lll....a4e:r: ... 11.1iltaa ca.wal.l. 
1:81-4 X•l.-4 fl.oo4pl.aiD fl.oo4pl.aia 

t.a \C .. 1 t.a \C .. t.a \C .')II t.a \C Dll 

28 Jlcnr 8 0 0 4 25 0 10 30 0 7 43 0 
11 Daa 5 0 0 5 40 0 , 22 0 12 33 0 
28 Daa z• 27 0 22 27 0 

8 .,_ u 7 0 1. 27 0 27 z• 0 33 24 0 
11 l'eb , 0 0 43 21 0 25 20 0 42 21 0 
1. -.:r: , 18 0 51 z• 0 31 10 0 31 3 1 
4-5 .apr 15 13 0 3. 19 0 35 , 0 52 10 3 
17 .apr 13 8 0 35 11 0 29 3 4 59 2 5 

1 DN = nuabers of dead aoose observed on each survey; it does not 
repre•eat an accuaulative total of dead moose. snow cover 
aay act to conceal or expose aoose carcasses. 

i)\ ~-



Tabla k( • ' Paaur bona marrow fat content I' fat in marrow) for 
aooaa found dead in winter on the atudy a.rea. 

C.)llaction data 

lC April 1983 

27 March 1985 

23 April 1985 

Calf 

11.0 

11 . 0 
12.5 

9 . 5 
7 . 3 
7.9 
7.8 
9 . 8 
8.9 
7 . 6 
7.4 

Age 

Adult 

10.5 
6 . 9 

60 . 0b 
10 . 1 
10 . 2 

8 . 2 
9 . 2 

a Marrow fat determined by percentage loss of water on drying 
(H!iland 197 ) • 

Marrow cavity of bone waa 85-90' filled, marrow not solid , 
thick and paaty , pink in color . 

l>\b 



Tabla II') • llullbera and daiUiitlu for 1100 .. ob .. rnd durin& lata viJiter 

' dt.ttibutioa wrvey coaductad 1D tba lover Sudtna liver 

Valley, Alaaka, 25-28 Marcb 1985. 

Deadty 

claaaa 

(IIOOaa/1112) 

13.0 - 4.1 

4. 0 - 2. 1 

2. 0 - 0 . 6 

0.5- 0.1 

0 .0 

Total 

lo. 

4 •-

12 

39 

83 

U6 

103 

353 

Parcaat 

Ito. total 

.ooae area 

126 835 24 

406 1,172 34 10 

996 1,137 33 23 

1,479 324 9 35 

1,245 0 0 29 

4,252 3,440 100 100 

AccuaJlativa 

p!rcaat total 

.oose: are.a 

'24 3 

58 13 

91/ 36 

100 71 

100 100 

100 100 

a Danaity class • Bo. 1100ae observed in aaaple unit divided by aize 

(111
2

) of aaopla uait. Seven aaopla units (77 ai2) in denaity claaa 

0.0 vera c~riaed of habitat above 3,500 ft . elevation; aa elevation 

above vbicb not conaidered 110oae habitat. 

'1>1'7 



'!'Ole S. ~Koose use (aoose-days, aolltllly aad accuaulati ve) o L 
two a~pille areas ill tile weatera Loothills oL tile '!'~lkeetlla 
KOUDtaias aal.cnal.atacl rroa a parioclic aerial surveys collducted 
batwaaa 4 October aacl 17 &pril, 1985-8&. 

Bald Kta Jlidqe1 Willow Kt.D 
Accaa 

clays KclltUy Accua KclltUy ACCUII 

Oct 28 3401 3401 3787 3787 
llov 58 8451 11852 8234 12021 
Dec 89 80&0 19912 9703 21724 
Jaa 120 8285 28197 74&8 29192 
l'al» 148 7700 35897 4592 33784 
Kar 179 7181 43078 4396 38180 
&pr 196 2079 45157 1499 39679 

Total 196 45157 39679 

1 &ppronaately 28 aad .30 ai2 or lla!»itat ,ere aarvayed oil 
Bald Kta aiclqe aad Willow Kouitaia, respectively. To estiaate 
auabers or aoose usiaq aa area duriaq iatervals betweea 
coasecutive surveys, the aid-poillt betweell surveys was 
4eterai.ae4 aad lluabers observed oa, respective, previous aad 
subsequellt surveys were assuaed to occupy areas prior to and 
aLter that elate. 



'ralll.e~ . •-- uae (aoatlll.y aDd acC111l1Llati't'e aonthl.y •-•• days) 
or aoa-SU.itna ai'f'er ripari&D areas ca1cu1ated rroa period.ic 
aerial. 81U"t'eyB conducted betw- 29 .,....,.r aDd 1~ April., 1984-
85. 

&l.eK&Dder creek Kroto creek xoose Creek 
ace\:• 

... nth days ... ntlll.y lU:c1m llontlll.y &ccua Xonthl.y &ceua 

.,. 3 10~ 10~ 284 284 ~4 64 
Dec 34 3590 369~ 6390 6674 2554 2618 
J&D 65 6930 10626 4707 11381 4242 6860 
I' all 93 5143 157~9 4015 15396 4602 11462 
Mar 124 5335 21104 1635 17031 3921 15383 
Apr 140 2398 13502 259 17290 923 16306 

~ota1 140 23502 17290 16306 

1 approziaat•l.y, 20, 50 and 25 ail.es or r i ver drainaqe were surveyed 
on Uezandar, Jrroto aDd •-s• creeJts, respec:tivel.y. 'ro estiaate 
aaabers or aoose using aa area during interYa1s between 
consecmti't'e surveys, the aid-poiat between 81U"t'eys was deterained 
and nuabers or aoo3 e observed oa, respective, preYious and 
subsequeat surYeys were assuaed to occupy areas prio r to and 
arter that date. 



!'alll.a~ . llooae uae (aoathl.y aad acc-u1ative tota1 aoose days) 
of ar ... a4jaceDt to t'be Suaitaa Jliver f1oodpl.aia ca1cu1ated froa 
periodic aerial. .art'eys ia wiatar, 1981-1985. 

Bel.l. Ysl.aad IIOiltaaa llid41e 

·--· lloose uae Moose usa 
&c~ 

llollt'b Accua days lloath Aceua 

1t81-8Z 
Dec 20 
Jaa 51 
J'elt 7t 
liar 100 
apr 

1t8Z-83 
Oct 3 
110"1' 33 
Dec 64 
Jaa t5 
J'elt 123 
liar 130 
apr 

1983-84 
110"1' 
Dec 18 
Jaa 51 
J'eb 72 
liar 

1t84-85 
110"1' 3 
Dec 34 
Jaa 65 
J'elt t1 
liar 122 
apr 13t 

1553 
1040 
t08 
4t5 

27 
1826 
3552 
2104 
1120 

245 

277 
U91 
1346 

42 
1258 
2803 
3220 
2560 

859 

1553 
Z5t3 
3501 
39t6 

27 
1853 

5405 
750t 
862t 
8874 

277 
1768 
3114 

42 
1300 
4103 
7323 
9883 

10742 

30 
61 
8t 

120 
132 

3 
33 
64 
t5 

123 
154 
162 

u 
45 
56 
85 

114 

3 
34 
65 
t3 

124 

704 704 
772 1476 
672 2148 
402 2550 

52 2602 

3t 
1498 

1408 
112t 
1259 
t19 

16 

305 
1485 
126t 
1330 

307 

200 
133t 
1321 
t11 
744 

3t 
1537 
2945 
4074 
5333 
6252 
6268 

305 
17t0 
3059 
438t 
4696 

200 
1539 
2860 
3771 
4515 

25 
56 
87 

115 
146 
153 

14 
45 
76 

105 
134 

4 
35 
66 
94 

125 
141 

275 
1328 

965 
309 

1002 
42 

60 
133 
556 
897 

1045 

0 
t5 

732 
1105 
1068 

690 

1 Approziaatal.y 5, 1 aad 0.8 ai2 of habitat ware suJ:Veyed 
.art'e:Jed oa Bell Ys1aad, lloataaa •-t aad llolltaaa lliddl.e ar ... , 
respactivel.y. !'o astiaate auabers of aoosa usiaq all area 
durillq illterv~s betweell coasacutive 81IJ:"''eys, the aid-poiat 
betweell surveys was detaraiaed alld llUabers obse.rved oil, 
raspectiTa, preTious aad aubseqaeat saJ:Veys were assuaad to 
oceupy areas prior to aad attar t'bat data. 

•!, •• • 

275 
1603 
2568 
@7 
3879 
3921 

60 
193 
749 

1646 
2691 

0 
95 

827 
1932 
3000 
3690 
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Ple•r• 1. Map a t.owlnt loaatloft of tlla atu4y araa 1ft Ataaka wltfl n•• •• llatacl t or 
rlwara. lalaaa &ftd otbar pro ... lna nt tandacapa taat•raa. 



VEGETATIVE TYPES 

t.. Mol at a tolna tundra/ 
tloarl a n comol•• 

2 .. Ooan aoruca/ bhch 
toraat 

3. Oo an . low growl no 
•oruce toraat 

. .. Mlaad aaral COMO i aa 
5. Cloaed u>ruce/b l rch 

como lea 
e . Wet. moderately open 

apruca/blrch foraat 
1 . Dry afolna t undra 
8 .. Wat tundra 

Fit . ":.. • ldaa llz.ad habitat MIO ehowlnt tha dlatrlbutfon of vaoata tlva typaa which occur 

In tba Sualtna Rhar watarahad batwaan Davila Canyon atld Cook Inlet . 
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/ 

·" " ....... 
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WEATHER STATIONS 

® crutlltna AI•., Looo• 
• s"altna ,. •• aowa 
C Ch•Utna hltb•ay ca•et 
0 8ald Mo-.nta.ln Lalla 
C) Caawall 
!) Wfllla' .a Croaalng 
Cl Willow alntrlo 
8 Goo•• aay 

@r 
148 

• Nancy Lake 
State Park 

- ... ·--
.... 

--~~-

Pia.~ ..... of att.t4y area abowlnt locatlona o1 Qa,.a Manata .. •t SubuftfU (1X, 14A, 

148. 11A aM 1•). at ate and na tional D&rka and weather autlona (A-+1). 



"•· -1'. Leoatlea of rt.,artaa ar••• aad ••tt•••tt••• •f '"• aeeltaa fl f••r ffood.,laff'l 

('I-JE)wb•r• ••••• ••r••Y• wore ooRd•ote4 (A::Afo•aftdor Creellll . e=Yenttte Ahor. 

c-Kroto Crook aad o-M•••• Creek). 
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s 
111••r• ~. Lecatlon of floodplalf• and hlandact araae along the 
•••Una "hrar . Alaalila . whara clanaltlaa and caU OOiftDoaltton 
ware datar•ltt ad for wintering •ooaa. 1181-83. 
(A • Caawall floodplain. I = Kaar.wltna ffoodplaln , C ::; Oel t a leland, 
0 • lall lalaad . ! • Alaaandar lel and, F • •••••r l eland) 



' .. i 

~~---------------~ Flgute....t'.fo. Location ot sttH adJacent to u. SueJtna Rtv•, Alulla. wnere c.tb'a 
..-.oe1adon ,... Deef' a.ttereo bY tTWIIn ano nwnbers ot moose were counte<t D'o~rtocUeally 

durlr.o tne winter, 1i81e84. (A • Talkel tnl West, 8 • Montana W1.1t, r- Montana Eaat, 
0 • Wontan~~ Nortf\, E-Montan. MIOOII, F-Montana S01nl'l, G • Goo• .i Creak, H • CnanGalar 
E8.1f lnd Walt. I :a Kunwltna Blulf, J • Kalhwitnll Lake. K = KalhWI' na E111 and l :a Willow Creak) 
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Fit . ~. Area a aurve~ed for mooee dlatrlbutlon and anowpack dept h In the l ower 

luolt n a Ri v er valley, Morch 1185 . (-) Snowpac- depth, I 0 > Mocoe 

dlotrlbutlon. 
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..... 1:111000 
0 

f1e. 9 . L-tlo ... -· - were oaoturecl - radl-ncecl In 6 differ- •-•• Uflllll••· 

<•=Atorll ,..., •= lolatcll1 .. 1, •=f ebruary 1812, 0 = faltrtoary 1814, and 

D=feltrMry 1-) 



River ttoodplaln during oacaMb•r In 1111-82, 1882-83, . 1183-84, 1884-81. 
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Appeadix~ llu8ber aDd deu~ty of .ooaa uad .ooaa tracu 
oliN" ... ill d1fferaat ai&a ....,1. Ullita cluriq a atrat1f1-
eat1oa •"•Y 111 tba lover Sua1taa ll1Yar Valley vatarabad, 
13-15 aDd II Karch 1985. 

!!!!1• llll1t 1h1Uar Dead~ 2 

....... r Area (aq ai) Moo .. Tracka Moo .. Tracka 

1 14.5 38 5 2 . 6 0.3 
2 12 . 5 44 22 3. 5 1.8 
3 11.6 5 2 0 .4 0 . 2 
4 14."9 1 3 0.1 0.2 
5 10.8 7 1 0. 7 0.1 
6 11.4 12 9 1.1 0.8 
7 12.9 1 11 0 . 1 0.9 
8 15.0 0 4 o.o 0.3 
9 17.1 4 2 0 . 2 0 . 1 

10 15.3 13 20 0.8 1.3 
11 11.4 10 10 0.9 0.9 
12 14 . 0 16 1 1.1 0.1 
13 9.9 7 9 0 .7 0.9 
14 11.4 6 4 0.5 0.3 
15 12.5 4 16 0 . 3 1.3 
16 6.7 16 3 2. 4 0 . 4 
17 10.0 7 9 0 . 7 0 . 9 
18 17.3 7 0 0 . 4 0.0 
19 8.4 27 0 3. 2 0.0 
20 10.7 1 6 0. 1 0.6 
21 10.8 0 1 0.0 0 .1 
22 14.5 1 2 0.1 0.1 
23 10 . 6 13 6 1.2 0.6 
24 9.4 34 5 3.6 0 . 5 
25 7 .o 1 13 0.1 1.9 
26 13 . 8 2 17 0.1 1.2 
27 16 . 6 13 10 0.8 0.6 
28 14.7 5 3 0.3 0. 2 
29 7.1 0 7 0.0 0.1 
30 10 . 9 0 3 0.0 0 . 3 
31 14.4 13 10 0. 9 0.7 
32 12 .0 0 7 0.0 0 . 6 
33 10.7 8 9 0 .7 0.8 
34 12 . 5 0 3 0.0 0.2 
35 13.4 9 6 0 . 7 0.4 
36 15 .8 14 11 0.9 o. 7 
37 17 . 0 26 13 1.5 0.8 
38 13 . 0 5 12 0.4 0.9 



.,....ual. Coatiaued. 

!!!1!1• Ullit ..-.r Dead 2 -er liU 1841 iiJ iiOO .. !reeu iiOOM ~reeii 

12 11.1 0 3 0.0 0 . 3 
ll 12. 7 0 2 0.0 0 . 2 
14 13.0 7 9 0 .5 0.7 
15 1.1 

... 2 15 0.2 1.9 
16 12 . 1 25 10 2.1 0.8 
17 7.5 0 3 0.0 0 . 4 

•• 12.3 11 6 0.9 (1 . 5 
19 11.0 0 1 0 . 0 0 . 1 
90 3.5 7 9 2. 0 2. 6 
91 13.4 1 3 0.1 0 . 2 
92 9 . 2 18 1 2. 0 0.1 
93 4 . 3 lS 8 3.5 1.9 
94 6.3 10 10 1.6 1.6 
95 13.5 29 10 2. 1 0 . 7 
96 16 . 4 14 13 0 . 9 0.8 
97 13.5 52 8 3.9 0 . 6 
91 10.7 20 13 1.9 1.2 
99 3. 5 0 0 o.o 0.0 

100 11.3 13 4 1.1 0 . 4 
101 5. 2 8 11 1. 5 2.1 
102 11 . 8 30 a 2.5 0 .7 
103 11.6 1 20 0.1 1.7 
104 9.2 5 17 0 . 5 1.9 
105 13.7 3 6 0 .2 0.4 
106 12.2 0 0 0 . 0 0.0 
107 4.1 10 10 2.4 2.4 
101 8.6 5 4 0.6 0.5 
109 3.2 a 0 2 . 5 o.o 
110 13.5 0 2 o.o 0 . 1 
111 15.6 6 1 0.4 0.1 
112 3.2 10 0 3.2 o.o 
113 20.3 3 6 0.1 0 . 3 
114 9. 7 4 8 0 .4 0. 8 
115 13.5 4 4 0 . 3 0.3 
116 10.4 7 0 0 . 7 o.o 
117 14.5 1 0 0 . 1 0.0 
118 13.8 0 0 0 .0 o.o 
119 15.4 1 1 0.1 0.1 
120 15.1 3 0 0 .2 o.o 
121 12. 2 0 3 o.o 0 .2 
122 10. 2 3 1 0.3 0.1 
123 3. 6 47 4 12. 9 1.1 
124 6 . 8 1 2 0 . 1 0. 3 

3 
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..,....Six 1.. Coatinuecl . 

!!!!!1• gat t ......... __ Deuiq 2 

....... ... .. l*f ai~ llooae !iaeu llooM T'racu 

125 5.3 0 0 0 . 0 0 . 0 
126 7.6 s 0 0 . 7 0.0 
127 12.9 4 s 0.3 0 . 4 ... 128 2. 8 4 1 1.4 0.4 
129 . 10.2 1 2 0.1 0 . 2 
130 4.6 16 2 3.5 0.4 
131 10. 3 7 5 0.7 0. 5 
132 3.5 10 3 2.9 0.9 
133 4 . 9 1 0 0.2 0.0 
134 10.4 0 0 0.0 0.0 
135 11.2 2 I 0.2 0. 1 
136 9.1 I 1 0. 1 0.1 
137 16.8 13 2 0.8 0.1 
138 11.7 7 1 0 . 6 0.1 
139 6.6 3 0 o.s 0.0 
140 9.2 22 0 2. 4 0.0 
141 20.4 39 1 1.9 0.0 
142 8.4 0 2 o.o 0.2 
143 6. 5 0 3 o.o 0 . 5 
144 3.1 8 8 2. 6 2.6 
145 10.1 0 10 0.0 1.0 
146 10.1 28 14 2. 8 1.4 
147 9. 9 1 1 0. 1 0.1 
148 14. 1 21 2 1.5 0.1 
149 9.6 1 3 0.1 0.3 
150 11.3 1 3 0.1 0.3 
151 6.0 8 8 1.3 1.3 
152 12. 4 0 6 0. 0 0.5 
153 11.8 0 2 0.0 0. 2 
154 11.2 3 3 0 . 3 0.3 
us 2. 8 3 4 1.1 1.4 
156 16.2 1 9 0.1 0.6 
157 4.0 0 7 0.0 1.8 
158 9. 0 4 2 0 . 4 0.2 
159 6.6 0 0 0 . 0 o.o 
160 10.8 5 14 0.5 1.3 
161 6.5 1 3 0.2 0. 5 
162 14 .5 27 6 1.9 0.4 
163 5.9 2 0 0.3 0. 0 
164 4.4 11 2 2. 5 0 . 5 
165 8.4 8 2 1.0 0.2 
166 8. 7 0 2 0.0 0 . 2 
167 10. 0 I I 0.1 0.1 
168 7.6 8 3 1.1 0.4 
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Appe...t.uY. Coat 1Dued • 

!!!!!!le Ullit llullber Deadg: 2 

...,er .u .. l-.. 1115 MooH Tracu Moo•• Tracu 

169 7. 3 0 4 o.o 0 . 5 
170 9.0 7 8 0.8 0. 9 
171 4.1 5 1 1. 2 0.2 
172 15.1 12 0 0. 8 o.o 
173 16. 1 2 10 0.1 0 . 6 
174 12.8 0 4 0.0 0.3 
175 7.2 14 !l 1.9 1.1 
176 13.3 2 3 0.2 0. 2 
177 13.8 1 3 0 . 1 0.2 
178 5.0 19 3 3. 8 0.6 
179 8.0 3 4 0.4 0 . 5 
180 15.9 4 9 0.3 0.6 
181 10.3 0 0 0.0 0.0 
182 12.5 0 2 0.0 0.2 
183 12.7 4 1 0 . 3 0.1 
184 9.9 0 5 0 . 0 0.5 
185 8.6 0 4 0.0 0.5 
186 6.9 0 5 o.o 0.7 
187 7. 5 4 13 0.5 1. 7 
188 14.3 15 9 1.0 0 . 6 
189 9.4 0 0 0.0 0.0 
190 12 . 0 15 2 1.3 0. 2 
191 9.7 2 0 0 . 2 0 . 0 
1S2 9.8 2 2 0.2 0.2 
193 5.5 0 0 0 . 0 0 . 0 
194 8.9 4 0.4 0 . 1 
195 7.5 1 2 0.1 0.3 
196 4.7 3 1 0.6 0.2 
197 6.3 0 1 0. 0 0.2 
198 4 . 5 0 1 0.0 0.2 
199 3 . 9 15 6 3.8 1. 5 
200 9 . 0 1 0 0.1 0.0 
201 6.5 0 3 0. 0 o.s 
202 13.6 2 0 0.1 o.o 
203 2.8 7 6 2.5 2.1 
204 10.8 5 2 0.5 0.2 
205 9.8 0 0 0.0 0.0 
206 7.2 0 1 0. 0 0.1 
207 5. 5 5 2 0. 9 0. 4 
208 7.1 97 3 13.6 0 . 4 
209 6.7 29 0 4.3 0.0 
210 6.9 45 0 6. 5 0 .0 
211 23.3 49 2 2. 1 0.1 

s 
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!!!1!1• Wlit lluabar Danai~ 2 

iliiiibar Ar .. ~aq ai) !too .. Tracki Koo .. Tracka 

212 16.1 47 6 2. 9 0. 4 
213 16.3 41 1 2. 5 0 . 1 
214 16.4 16 3 1. 0 0.2 
215 14.6 7 6 "" 0.5 0.4 
216 18.7 74 1 4.0 0.1 
217 12. 4 38 1 3.1 0.1 
218 8 .. 6 12 4 1.4 0.5 
219 13.9 1 1 0.1 0.1 
220 14.8 99 1 6.7 0.1 
221 19. 1 3 1 0 . 2 0 . 1 
222 14. 1 49 1 3.5 0.1 
22.3 9. 6 8 4 0.8 0.4 
224 13.6 19 6 1.4 0.4 
225 17.5 1 2 0.1 0 . 1 
226 10.6 38 0 3. 6 0 . 0 
227 9.8 1 1 0 . 1 0.1 
228 18.7 1 1 0 . 1 0 . 1 
229 8.3 44 1 5.3 0.1 
230 15. 9 0 2 o.o 0. 2 
231 14.7 3 2 0.2 0.1 
232 12.2 0 5 o.o 0.4 
233 13.8 5 s 0.4 0.4 
234 15.7 0 0 0.0 0.0 
235 15 .4 2 0 0.1 0.0 
236 22.7 1 2 o.o 0.1 
237 14.8 20 4 1.4 0. 3 
238 13.4 14 4 1.0 0.3 
239 15.2 0 0 0.0 0.0 
240 19.4 18 7 0.9 0.4 
241 16 . 2 2 5 0.1 0 .3 
242 17.6 0 0 0.0 0.0 
243 16.2 0 3 0.0 0.2 
244 13.3 0 1 o.o 0.1 
245 14.0 24 20 1.7 1.4 
246 20.6 1 4 0 . 0 0.2 

1 247 16 .0 12 1 0.7 0.1 
248 16.2 3 7 0.2 0.4 
249 16.2 25 1 1.5 0 . 1 
250 14 . 1 25 1 1.8 0 . 1 
251 19.2 0 3 0.0 0.2 
252 19 . 1 1 5 0 . 1 0 . 3 
253 12.6 7 4 0.6 0.3 
254 17.8 0 5 0.0 0 . 3 
255 19.2 0 0 o.o 0.0 
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!!!lle uait llwlber Dead 2 

.... r Areal~ ad Moo•• 'fraduo Moo.. rraclla 

256 14.3 0 2 0 . 0 0.1 
257 15 . 1 61 1 4 . 1 0.1 
251 1.5.3 0 4 0.0 0 .3 
2.5~ 11. 9 0 0 0 . 0 0 .0 
260 14.1 s 12 0 .4 0 . 9 
261 13.3 0 1 0 . 0 0. 1 
262 19. 4 1 2 0.1 0.1 
263 13.1 0 0 0 . 0 0.0 
264 12.2 1 10 0 . 1 0.8 
26.5 15.7 21 13 1.3 0 .8 
266 1.5.3 19 21 1.2 1.4 
267 1.5 • .5 0 4 0 . 0 0.3 
261 1.5. 4 0 0 0.0 0. 0 
269 17.4 4.5 3 2.6 0 . 2 
270 u.s 71 l 6 .2 0 , 1 
271 14.6 0 2 0.0 0 . 1 
272 17.7 I 4 0 . 1 0. 2 
273 13.1 98 0 7.5 0 .0 
274 18.3 0 0 0 . 0 0.0 
27S 16.6 2 3 0.1 0. 2 
276 12.0 s 4 0 . 4 0.3 
277 14 . 0 0 0 0 . 0 0. 0 
271 1.5. 7 2 I 0.1 0.1 
279 15.4 0 2 o.o 0.1 
210 16.3 0 I 0.0 0.1 
211 16.1 0 0 0.0 0.0 
2112 13. 1 I 6 0.1 o.s 
2113 1.5.0 0 4 0 . 0 0.3 
214 1.5.7 0 4 0.0 0.3 
21.5 1.5 . 7 2 6 0 . 1 0.4 
286 16.1 0 2 0 . 0 0.1 
2117 11.3 I 1 0.1 0 . 1 
2111 18.7 s s 0.3 0 . 3 
2119 14.4 53 0 3 .7 0.0 
290 16.0 0 3 0 . 0 0. 2 
291 14.6 26 I 1.8 0.1 
292 17.6 17 I 1.0 0.1 
293 15.5 0 7 0 . 0 o.s 
294 13.9 0 3 0.0 0 .2 
29S 15.1 0 0 0. 0 0.0 
296 16.7 1 6 0. 1 0.4 
297 11.1 I 4 0 . 1 0 .4 
298 11.4 1 s 0 . 1 0.4 
299 14.0 22 12 1.6 0.9 
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300 u.s s 19 0.3 1.2 
301 13.0 3 3 0.2 0.2 
302 13.0 9 2 0 . 7 0.2 
30:r 10.8 0 0 0 . 0 0.0 
304 11.5 2 2 0 . 2 0.2 
305 13.8 17 10 1.2 0.7 
306 15.4 75 6 4.9 0.4 
307 14.4 7 9 0 . 5 0. 6 
308 14. 1 40 2 2. 8 0.1 
309 11 . 6 1 l 0.1 0.2 
310 10. 5 0 1 0 . 0 0.1 
311 14 . 1 0 1 0.0 0.1 
312 15 . 0 32 1 2.1 0.1 
313 12 . 6 0 8 o.o 0. 6 
314 15.8 1 1 0 . 1 0.1 
3U 19. 4 0 5 0.0 0.3 
316 19 . 9 7 ll 0.4 0 . 6 
317 19.0 11 10 0.6 o.s 
318 14.5 41 1 2.8 0 . 1 
319 12 . 2 57 5 4.7 0.1 
320 13.5 6 11 0.4 0.8 
321 14.4 24 5 1.7 0.3 
322 14.2 1 3 0 . 1 0.2 
323 12.9 11 1 0 . 9 0.5 
324 9. 5 0 0 0.0 0.0 
325 15 . 0 0 5 o.o 0.3 
326 15. 4 1 4 0.1 0. 3 
327 14 . 3 1 1 0 . 5 0.5 
328 16.8 7 14 0.4 0.8 
329 15. 2 36 3 2.4 0.2 
330 15 . 7 1 10 0 . 1 0.6 
331 12 . 8 6 4 0 . 5 0.3 
332 17.2 7 13 0.4 0.8 
333 10.5 1 2 0 . 1 0.2 
334 12.6 3 6 0.2 0.5 
335 18.6 15 0 0 . 8 0.0 
336 17.4 7 1 0 . 4 0.1 
337 15. 7 0 0 o.o 0. 0 
338 12.0 8 13 0 . 7 1.1 
339 14.0 19 27 1.4 1.9 
340 12.3 0 6 0.0 0.5 
341 21.5 68 0 3.2 0.0 
342 13. 8 25 3 1.8 0 . 2 
343 11.2 112 2 10. 0 0 . 2 
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344 
345 
346 
347 
341 
349 
350 
351 

u~ 

15.7 
8.5 
3.8 

13 . 7 
14.5 

1.7 
3. 4 
5 .8 

H·.~ 

!looM TraclU 

20 
7 
0 

•o 
0 
0 
0 
0 
0 
0 

9 
5 
0 
0 
0 
0 
0 
0 
0 
0 

1.3 
0 . 8 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.0 
0.0 
0 . 0 o . c> 

2 Dell81ty of _ .. aod tradta • lo • .oo .. aod tracka 
diYided by area (llq at) of aa.ple uDit, raapect1Yal y. 

~'lS'l. 

9 

0 . 6 
0.6 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
o.o 
o.o 
0 . 0 
o.o 
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APPENDIX ID 
Prequaou:y clbtrtbut1011 of 1100ae clenaity clauu fer nullbers of 1100ae observed tn various size ...,1e untta on a atrat1f1cat1on aurvey in the lower Suaitna River valley vaterahed 13-15 and 
11 llarc:b 1915. 

Dau1fY Mo. 
c:lua unite Moo•e 

13.1 + 1 97 
12.1 - 13.0 1 47 
11.1- 12.0 0 0 
10.1- 11.0 0 0 
!1.1 - 10,0 1 112 
8.1 - 9.0 0 0 
7.1 - 8.0 1 98 
6.1 - 7.0 3 215 
5.1 - 6.0 1 44 
4.1 - 5.0 4 222 
3.1 - 4.0 16 557 
2.1 - 3.0 23 615 
1.6 - 2.0 18 383 
1.1 - l.S 24 313 
0.6 - 1.0 41 411 
0.1 - 0.5 116 324 

o.o 96 2 
o.o 7 0 

Total 353 3,440 

Total 
Area <•i Hoose 

7 2.8 
4 1.4 
0 0.0 
0 o.o 

11 3.5 
0 0.0 

13 2 . 8 
33 6.3 

8 1.3 
49 6.5 

158 16 . 2 
248 17.9 
220 11.1 
253 9.1 
523 11.9 

1,479 9.4 
1,168 0.0 

77 o.o 

4,252 100.2 

Percent 
Total 

Area 

0.2 
0.1 
0.0 
0. 0 
0 . 3 
0.0 
0.3 
0.8 
0.2 
1.2 
3.7 
5.8 
5.2 
6.0 

12.3 
34.8 
27 . 5 

1.2 

99.6 

Acc:u.ulattve 
% Total 

Hoose Ar ea 

2.8 0. 2 
4.2 0. 3 
4.2 0. 3 
4.2 0 . 3 
7 . 7 0. 6 
7. 7 0. 6 

10.5 0. 9 
16.8 1.7 
18.1 1.9 
24.6 3. 1 
40.8 6.8 
58.7 12.6 
69.8 17.8 
78.9 23.8 
90. 8 36.1 

100.2 71.1 
100. 2 98.7 
100.2 99.9 

100. 1 99.9 

1 Deaatty claaa • nuabar of .aoae obaerved in sa-rle unit divided by area (aq •i) of aa.ple untt. 
Savan .... le untta (77 aq •i) tn denatty class 0.0 were coapriaed of habitat above 3,500 ft . , an 
elevation above vbic:b .aoae are aeldo• observed. 



oru1e halters or aoose obserred oa period.ic surreys ia 
two &1piae areas or t~e westera roothi11s or the 'ra1keetaa 
•ouataiaa, &1aaka, 1985-87. 

1985- 86 1986-87 

u- • 17 • 18 3 23 31 17 26 2t 
Oot oat .,. .,. Dec J'e)) Jl&r .apr Jlov Dec 

Bal.d•taa 37 109 26t .302 260 275 191 to to8 120 

WU1ow !'ltD. 5 U8 265 2458 313 145t 121 59 t92 t3 

a .approld.Aate1y 16 aad 39 a.i2 or aooae habitat were surveyed 
Oil Bal.d aad Wi1~ow •o11Jltaia, respectively. 



~w--= 
Table .. ~r• o f aooee o~eerved on eitee in the lover 
&uait:Da Jtiver vall.y vbere natural veqetation baa ~en altered by 
activiti- o f IIIUl, 1981-85. 

Site1 

Winter Date JIW .. -TW :u. D liB GC lfC D cw CB 0: TC 

1 981-82 2 Dec 41 
10 Dec 8 0 23 4 17 
1 4 Dec 28 
28 Dec 25 ll 7 

6 pea, 1 9 4 4 
1 liar 24 1 2 1 1 6 

24 liar 6 0 4 1 6 0 
12 Apr 4 0 0 0 1 1 

198 2 - 83 29 Oct H 0 0 
6 lkrl' 22 0 2 4 3 

10 lkrl' 14 
18 lkrl' 6 8 0 ll 8 3 

2 Dec 67 1 45 16 23 
6 Dec 56 3 47 21 

20 Dec 8 21 
21 Dec 36 - 42 25 19 
22 Dec 41 42 1 0 

5 J an 28 6 41 9 22 
20 Jan 21 0 59 36 5 
24 Jan 48 0 63 14 29 13 

7 Pc 14 11 
9 Pc 57 0 7 27 

22 Pc 8 2 
23 Pc 30 2 16 6 

7 liar 7 
8 liar 43 3 22 8 2 

2 0 liar 7 
22 liar 17 43 17 
23 liar 21 45 10 16 
30 liar 8 1 

8 Apr 2 6 1 1 

1983-84 17 •ov 6 0 4 4 11 0 1 0 0 3 
18 •ov 0 0 0 
25 Jrov 22 
29 •ov 45 0 5 0 3 0 3 0 3 2 0 0 

9 Dec 32 0 5 9 14 2 10 0 7 2 0 3 5 
16 Dec 47 0 7 ll 7 2 6 0 5 0 0 3 
24 Dec 72 0 5 18 3 0 7 0 2 2 2 0 1 
30 Dec 49 0 0 1 0 0 

3 Jan 23 5 1 
SJan 73 0 12 14 8 0 12 6 1 2 4 3 2 

H Jan 29 1 18 14 4 5 0 2 2 4 2 2 0 
17 Jan 4 21 13 3 4 4 6 1 6 6 5 1 

D'l ~ 
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~ . (OIIatima8d) 
Site1 

Wi.Dtar Date .. .. -TW liL JIB liB GC we D cw CJ!l D TC 

1983-84 1.9 Jan 31 2 16 10 2 2 4 8 4 6 6 2 1 
27 Jan 49 4 25 5 16 6 7 22 8 15 7 4 2 

8 hlb 48 5 38 8 6 1.2 3 12 1 40 23 6 2 
20 hlb 49 6 26 21 8 25 3 21 1 27 22 9 ... 1 
28 hlb 42 7 59 26 14 1.2 6 4 0 31 18 0 2 

5 liar 1.9 0 43 10 16 5 0 4 2 33 34 2 0 
8 liar 17 1 37 3 9 6 1 4 2 28 34 2 0 

15 liar 3 0 38 3 8 6 0 1 5 16 16 0 0 
29 liar 4 0 27 1 21 3 0 0 5 6 3 0 0 

1984-85 27 JkJV 50 0 0 0 6 0 0 0 0 0 0 3 3 
10 Dec 25 0 0 5 0 0 0 0 
ll Dec 7 3 0 0 2 2 
24 Dec 46 0 5 l.O 9 1 5 1 0 0 2 0 0 0 
28 Dec 43 1 0 5 0 2 0 3 1 2 0 0 

7 Jan 51 2 17 27 4 5 0 7 1 3 0 0 3 3 
18 Jan 48 4 22 11 6 9 5 2 6 2 0 2 2 
19 Jan 2 
29 Jan 24 4 37 17 5 18 2 7 0 11 7 0 3 3 
11 Peb 29 1 35 6 12 2 16 0 18 22 7 4 4 
13 P.tl 43 7 51 18 13 11 6 11 0 22 22 8 5 5 
22 P.tl 35 16 37 12 4 1 4 3 2 27 25 6 0 0 

1 liar 17 8 1 32 43 13 1 1 
2 liar 40 3 39 6 6 11 
9 liar 34 4 24 20 6 1 0 3 6 21 50 6 1 1 

16 liar 20 4 33 8 1 0 8 4 20 46 2 0 0 
21 liar 18 0 39 20 2 0 0 7 2 18 40 4 2 2 

5 Apr 12 0 39 11 1 4 0 1 1 13 29 1 0 0 
16 Apr 10 0 50 16 0 2 0 2 3 7 2 3 0 0 

! - - Site not surveyed on that day. MW• Montana vest, lllf• Montana 
DOrtb, IUl• Montana a.iddle, TW• Tal.k-tna v-t, n.- l!'allhvitna Lake, 
JIB• ll.ontana south, liB- llontana east, GCa Goo- creek, we- Willow 
creek, IB- Kashvitna blurrs, CW• Chandalar vest, CE- Chandalar 
east, D• Jtashvitna east and TC• Talkeetna cutorf. S i tes ME, GC, 
we, n, cw, CE and o were only surveyed during 1983-85. S i te TC 
vas only t.urveyed durin<;, 1984-85. 
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