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IIPPFR SUSITNA RIVER WILDLYFE STUDIES

by: Carl Mcllroy
Game Blolopgist Y11
Alaska Derartment of Fish and Game

INTRODUCTION

Reconsideration of portions of the Susitna River as a source of
hydroelectric power has necessitated a reevaluation of the effects of a
dam or dams on the area's indigenous and transient wildlife. Former
studies Included an evaluation of the monetary values of the Susitna
basin based strictly on estimated harvests (Anon. 1954), However, the
applicability of those data to the present is limited because of changing
harvest patterns and changing calculations placed on an animal's worth.
A detailed report on the fish and wildlife resources of the Susitna
basin and the impacts of the proposed Devil Canyon and Denall dams on
those resources (Anon. 1960) was an excellent evaluation consldering
the limited information available at that time. This report 1is intended
to supplement the 1960 study by updating Inventory and harvest data, by
reporting on big game distributions observed during the spring of 1974
and the winter of 1974-75, by reevaluating the main effects on wildlife
caused by the proposed Devil Canyon and Watana Dams, and by supgesting
mitipating actions and future studlies hased on the current perspective.

‘oose distribution surveys during June, 1574 were flown with a PA~-
18 supercub by ADF&G biolopists. The Susitna River above the proposed
Dovil Canyon Dam up to the Susitna Claclers and the lower portions of
its major tributaries were surveyed (Fig. 1). Flight lines within the
surveyed area were approximately ore mile apart, representing a survey
ot moderate intengity. UBig game distributions during the winter of
1974-75 were assessed by maling tive aerial surveys over the Susitna
study arvea at roughly monthly Intervala. The Susitana study area for
these flipghts was defined as the Susitna River upstream from Gold Creak
and the lower portions of the Susitna River's major tributaries (Fig. 2).
Observations of all larper mammals were recovded, and those observation
numbers were located on a map. The upper limit of surveys was the
highest elevation that moose were found. The initial flight during
November was intensive, and moose sex and age composition were obtained
along with bilg pame distvributions. Complete subaveas were searched for
moose. Pecause of poor weather, decreasing davlight, and increasing
ratios of ferry time to count time, not all of the study area was surveved.
Subsequent flights, from Januvary through April (Fig. 31-6), were lesas
inrenslive, and roughly fixed flight patterns were flown with no
attempt to search all subarecas for wmoose. The November survey was



flown with PA-18 aircraft, January, February, and part of March flights
were made with a Cessna 185, and the remainder of March and April surveys
were made with a PA-18.

Moose condition evaluations were made during the April survey. A

bhody fat condition evaluation of each moose observed was made based on a
scale of (1) dead - due to natural mortality other than predation, (2)
sy~ poor coat, slab-sided, hips and ribs obvious, (3) moderately

‘at - fair coat, moderately rounded, hips and ribs not obvious, and (4)
rat - good coat, rounded shape, hips and ribs well-covered. Range use
cvaluations during April were made to delineate areas of preferred or
critical winter range that would be inundated by construction of the
bevil Canyon and Watana dams, Classification of each area and boundaries
for each area were determined by the relative density of cumulative
moose tracks observed from early winter until April 23, 1975. The
classification categories were: (1) light use - occasional tragks with
little cratering, (2) moderate use - tracks and cratering common but not
dense, aud (3) heavy use - tracks dense and cratering extensive. The
square miles of each range category were determined by overlaying a
mileage grid over a map showlng the classified areas.

Harvest data were obtailned from harvast report returns. Because
many hunters do not report where their animal was taken, reported
harvests for specific areas are usually less than actual harvests.,

RESULTS

Moose Distributions During June, 1974,

A survey of the upper Susltna River and lower portions of major
tributarics was flowa during June, 1974 to obtain spring moose dis-
tributions and to locate any areas with high densities of cows and
calves (calving areas). Results of these surveys are shown on Figure 1.
A high moose density was observed south of the MaclLaren River, but no
other areas with high moose densities were observed. Few moose were
seen above 3,500 feet.,

Moore Winter'ng Distributions, 1974-75.

Locations of moose observed during November, January, February,
Mareh, and April surveys are shown on Figures 2 to 6, respectively. The
decrease in moose numbers observed wilth advancing winter was partly due
tn less intensive survey procedures and partly due to poorer visibility
ot moose as they move below timberline. A comparison of these maps
ghows that, in most cases, mocse moved from higher rto lower elevations
along drainages as winter progressed. For example, moose seen near the
Sunitna glacicers during November (I'ig. 2) apparently moved down to
Valdes Creck by January (Fig. 3), and down to Windy Creek by February
(r'lg. 4). One possible exception to this movement pattern from high to
low elevations within a drainage system was noted. The large moose
corcentrat fon along the "big bend” of the Susitna River observed during



November was not apparent during later surveys. It is possible that
these moose crossed the Susitna River to join wintering mocse con-
concentration along the "big bend" of the Susitna River observed during
later survays. It is possible that these moose crossed the Susitna
River to join wintering moose concentrations observed along the Oshetna
River and Sanona Creek during late winter. Heavy trailing on and along
major drainages was commonly observed. Trails criss-crossed drainages
within monse concentration areas, indicating that vegetation along both
banks was being utilized.

Moose Abundance and Composition,

Within the Susitna study area as defined for the 1974-75 winter
surveys, 2,225 moose were counted during iIntensive November surveys.
However, not all of the drainages were surveyed (Fig. 2). Extrapo-
lations for areas not counted can be made by multiplying the square
miles of each unsurveyed area times the moose density that was observed
in nearby similar habitat. Based on this procedure, we may have counted
2.826 moose if all of the Susitna study area were surveyed. TIn the
Culkana drainape system observers saw 40 percent (28 of 70) of the moose
that were collared approximately two weeks prior to surveys. Assuming a
gimilar sightablltry of moose in the Susitna River drainages, 7,065
moose may have been in the Susitna study area. Calculated composition
ratios for the Susitna study area were 15 bulls per 100 cows and 26
calves per 100 cows.

Evaluation of Moose Winter Range, Moose Condition, and the Loss of Winter

Range v I[nundation.
OB, > i

Observations ol moose distribution through the winter indicated
that several habitat Lypes were successively used as winter progressed.
During November surveys (Fig. 2), most moose were at or near timberline
or in riparian willow patches above timberline. A previous ground
survey (May 31, 1974) of the vegetation near timberline habitat within
the big bend of the Suslitna River above ithe mouth of Coose Creek was the
basis for the following observations. This slope just below tree line
containe black spruce and alder as major tall shrubs and trees, dwarf
birch, alder, Salix alaxensis and Salix arbusculeides as important low
shrub species, and Ledum sp., Vacecinium vitis-idaea and Carex sp. as the
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more important ground vegetation. Salix alawxensis , mainly found along
small drainages, was severely hedged with many decadent stems. A large
percentage of terminal twigs of other willow species were utilized. and
some uillization of alder was observed, Small willow shrubs were
soattered among the more plentiful black spruce, dwarf birch, and alde
avay, from drainages, and many of these willows had been repeatedly
browsed by moose to snowline during previous winters. The usual snow-
Viae has apparently been at about 2 {eet on flat portions of these
slopes, perhaps lodicating substantial wind in this area in the winter.
Low buslh cranherry Is plentiful on this slope and is a potential food
source,  The annual available forage on this slope appears great, but
Catix alaxensis has been over-uti'lzed, and other willow species are at

Lk



Peconl moder ately-to~heavily utilized. Most moose observed below timberline

wii oo also near riparian willow habltat.

An increasing concentraticon of moose along the margins of larger,
tcwrr elevation drainages had become apparent by January (Fig. 3). This
may nhave been partially due to increasing snow depths that reduced the
aviilability of lower-growing alpine willows. An increasing use of

tation growing ou the steep slopes along the banks of the Susitna

i..r below Coose Creek was noted during January and February surveys
s band Fig, 4), Many of the willow-supporting islands of the
Susitna River were examined, and it was speculated that most of the
available browse on these sites had been utilized, forcing the moose to
s clsewhoere for food,

Cronndd examination of thewe river bottom willew-covered sandbars
wore wade during two different periods. A ground examination of a
willow bar at the mouth of the Tyone River during May 31, 1974 was the
baiv for the following observations. We landed initially alongside a
wiliow—cavered river bar near the mouth of the Tyone River. S§ix to ten
foou tall balsam poplar with a low density of taller willows dominated
the vegetation in the center of the bar. Utilization of these willows
was light to moderate, 'the periphery of the bar consisted of a 2 to 3
four high moderately dense stand of willows that appeared to be almost
evenly cropped (mainly moose cropping, some rabbit clipping) at the
prosuncd snow Tine. Fred Williams, sport fish biologist conducting the
sport fish -tudies at that time, stated that utilization of willows was
also high ov the sand bars he has visited. During April, 1975 two
willow-covered sandbars on the Susitna River below the MacLaren River
were cxamined and the willow bar near the mouth of the Tyone River was
revisoled,  These willow bars were completely tracked over by moose.
Althoogh maximum snow depths had receded by the time of these surveys,
it appeaced that essentially all of the willow twigs above snowline had
heen cropped. A moosc calf that had starved was lying on the Tyone
River sandbor.

By lote April, there were relatively few moose or moose tracks
crossinge the Sasitna River below the wmouth of the Tyone River. The snow
ftad acc olated to above normal depths dn the northern portion of the
busitne ctudy area, and mosc moose were obgerved in relatively large
concents olons, Moose range was evaluated during April and was placed
into Ticho, moderate, or heavy use categories depending on the density
ol cuntative tracking and cratering (Filg. 6. The contour intervals of
arvoos that would be dloundated by the proposed Levil Canyon aud Wacana
vreck shaone were superimposed on these moose range maps, and catopories
ol weose range that would be inundated were measured to obtain the
Fodlio dup rosults,



Maximum Moose Range Area Indundated,

Proposed Dam Weter Level Category Sq. Mi.
Devil Canyon 1450 Light 6.8
Moderate 5.6
. Heavy 0
Watana 20kS Light 0
Moderate 20.2
Heavy hh.0
Combi “ed Light 6.8
Moderate 25.8
Heavy hh. o

Our dsta indicated that 12.% mi.< would be inundated by the Devil Canyon
Dam (vs 11.8 mi.2 calculated by the U.S. Corps of Engineers) and 64.2 mi.?
would be inundated by the Watana Dam (vs 67.1 mi.< calculated by the

U.S. Corps of Engineers). It is assumed that the differences are due to
our necessarily crude methods of measuring areas. It is apparent that

the Devil Canyon Dam will have less serious consequences by inundation

of moose winter range than the Watana Dam. Examination of Figure & shows
that any flooding of the Susitna River above Deadman Creek will result

in the loss of heavy or moderately-used moose winter range.

Moose body condition was evaluated to compaere moose in different
crainages and to see how well mcose fared during the 19Th-T75 winter.
Samples were too small to compare moose in different drainages, so the
pooled results for the upper Susitna study ares are shown below.

Percent (No.) of Moose

Ares Condition Rating Adults Calves
Combined Coal Creek, Dead : 0% (1) 3% (1)
MacLaren River, and Bony 18% (21) 72% (26)
Clearwater Crecek, Moderate: 65% (75) 25% (9)

Fat: 17% (20) - (0)



This information shows that the wintering areas used by adult moose
during the 1974-75 winter (with above average snowfall) were adequate to
miintain them in a moderately fat condition, but moose calves became
food limited. An assessment of moose wintering on the Oshetma River
indicated that the adults were moderatly fat but snow was shallower and

browse was more available in comparison to the Clearwater Creek -
Maclaren River area.

Ciribou bistributions and Trails.

Observations of caribou during the winter surveys are shown on
Figures 2 to 5, Generally, few caribou wintered in the Susitna study
area. Several hundred caribou have heen observed on the Susitna River
above the Denali Highway and the adjacent higher country between Valdez
Creek and the East Fork of the Susitna River during previcus November
surveys, A total of 255 were seen in this area during November 1974
(Fig. 2) but they were not seen during subsequent monthly surveys. In
addition to the caribou groups shown in Figures 2 to 5, tracks of a band
of caribou located just south of Devil Canyon during November (Fig. 2)
indicated that perhaps 50~100 caribou were in that vicinity.

Tne observation of well-defined, rutted caribou trails crossing the
Susitna River east of Watana Creek (Fig. 2) were of especial interest.
These trails were observed on opposite banks of the Susitna River,
ridicating this is a traditional crossing area. Other traills north of
Watana Mountain Jed to the Susitna River but conld not be found on the
opposing north bank., A substantial portion of the Nelchina caribou herd
{(hambering from 8,000 to 60,000 during the last twenty years) usually
arpears around the Deadman Lake - Butte Lake area during the summers,
and it i possible that these animals may frequently use the observed
crossing site of the Susitna River, No rutted trails crossing the
Susitna River were seen elsewhere during the 1974-75 surveys.

Harvests and Hunting Pressure.

Reported harvests of moose, caribou and sheep and annual numbers of
moose hunters are shown in Table 1. Since 1963, an average of 1,315
moosc have been harvested annually from Unit 3 by an average of 13,666
honters. A ratio of moose killed In the Susitna study area to moose
kiltied in tiwe ceonter of Unit 13 was derived from 1974 harvest reports;
it that ratio was constant ip past harvests, the Susitna study area
wounld have yvielded an average of 413 moose eannually harvested from the
upos roonecitna River drainages. Variance in hunter harvest reports over
the veors does not provide all data needed to fully qualify that figure.

boatieated caribou harvests from Unlt 13 based on harvest reports
crdioate that an average of 5,386 caribou annually have been harvested
wince 1963, The portion of this kill from the upper Susitna River
draiaages has probably varied widely over the years, but it may have
approvimated one-third of the average annual harvest from Unit 13,



The reported harvest from the Watana Hills Dall sheep herd is
usually about 3 sheep. .

Observations of Other Mammals.

A group of approximately 200 Dall sheep inhabit the range of hills
lying east of Watana Creek - Butte Creek and west of Jay Creek - Coal
Creek. These sheep are partially isolated from the larger sheep population
of the Talkeetna Mountains by low country. Although immigrations and
emigrations may occasionally he expected, in most years the Watana Hills
shecp herd is probably distinct. A portion of this sheep herd was seen
during the April survey (Fig. 6), even though no effort was made during
the surveys to fly at the higher :levations where sheep sightings would
be expected. '

Wolves, wolverines, and foxes were froquently seen distributed
throughout the Susitna study area, but obscrvations are not racorded
heg e,

DUSCUSSTON AND CONCLUSLONS

Surveys to obtain moose distributions have shown moose to generally
be at low elevations in the late winter and spring and at higher elevations
in the late fall and early winter. The proposed Susitna River dams,
therefore, may effect moose in entire drainage syctems and not meraly
those moose seen within or near the areas of inundation.

Those situtaions where many moose have crossed or traveled along
river corrldors that will be flooded or will have fluctuating water or
ice lev:ls are of particular concern. As an example of major river
crogsings, the available information suggests that most moose seen
during ecarly winter within the "big hend" north of the Susitna River
cross the Susitna River to join moose wintering on the lower Osherna
River vicinity. These moose may still mostly be south of the Susitna
River during June. As another example, the densc mcoose concentration
seen south ot the Maclaren River during June may be mainly the same
wintering moose concentration that was found during April on Clearwater
Cieek. Prevenidon of these seasonal movements may result in a sharp
reductron 1 numbers of the alfected mouose., Tce shelves created by
fluctuating water levels in the winter or deep, wide impoundments may
act as compiete or partial barriers to movements,

In addition to river crossings as part of seasonal migrations, the
criss~crossing of rivers by moose that spend a portion of the winter
near rivers s oof concern.  Tracks indicated that moose use vegetation
o boun sider of streams, and it seems possible that prevention of moose
crossing: may lower local carrying capacity by (1) isolating pockets of
vegetation where ready access is only via the trozen river and (2)
creating localized pockets of browse that are insufficient in quantity
ro attiact and support moose but would have contributed to the support
of those moose attrvacted by additional nearby browse.



Moose generally appeared to successively use different habltat
types during the winter. During early winter, most moose weare near
timberline, but they were found increasingly at lower elevations among
riparian browse and along the steep slopes of the Susitna River by
widwinter. fiy late winter, the steep slopes of the Susitna River and mid-
elevations along the Susitna River, that had previocusly supported moose,
were infrequently used and more moose were mostly found im larger con-
centrations in willow patches on the Susitna River's major tributaries.
Following snow recession during the spring, most moose were thinly
distributed at lower elevations except for a concentration area south of
the MaclLaren River. While the importance of some areas to moose may be
proportional to the extensiveness, quality, and availability of contained
browse, some areas may be of importance out of proportion to the contained
browse depending ou the winter snow accumulation, slope, time of leafing
out of browse, or other factors. The relevance of this possibility is
sugpested by the observed shifting concentrations of moose in vaiious
areas of the Susitna River or its major tributaries at different time
periods.

Over 7,000 moose may have been within the study area. Natural
mortality due to predation is probably high and calf survival aver the
last decade has heen low. The contained moose population may be somewhat
below its cptimum size,

The Susitna study area below the Denali Highway was not utilized by
gubstantial rumbers of wintering caribou. However, a large portion of
the Nelehina caribou herd traditionally crosses the Susitna River from
ite calving area near Kosina Creek to spend the summer in the Deadman
Lake ~ Butte Lake vicinity. A major crossing site on the Susitna River
was located just east of Watana Creek. The Susitna River appears to be
a formldable obstacle to calf caribeou. Changing of conditions at this

rossing may or may not prevent the passage of adult caribou, but the
effects en calves as they attempt to follow the cows must also be
considered. Should modifications of this crossing site make the Susitna
River a barvier co carilbou passage, the loss of habitat would directly
lewer the potential maximum population size. Secondarily, a reduction
in recyeational value of the upper Susitna River would result from the
loss of recreational caribou hunting.

[he Jatana Hills sheep herd lies within tne Susitna study area, but
these sheep will probably not be directly affected by construction of
dams or the Susicna River. Other big game or fur bearer populations
would probapdly he impacted by indirect effects of Llncreased human access
atd altered numbers of prey species, but these potential impacts were
not atudied and are presently unknown.

From the standpolnt of vecreational huncing, the Susitna study area
ndy be one of the most important aveas in the scate. Harvest data show
that the Susitna study area contributes a token sheep harvest but a
moderatelv large moose harvest. Most of the moose harvest from the



Susitna study area is from the Denali Highway - Coal Creek vicinity and
from the upper Oshetna River vicinity. Access has rapidly been increasing
in recent years, and the central portion of this area wiil probably
contribute to an increasing extent if past access trends continue., The
usual coutribution of the Susitna study area to the annual caribou

harvest was assessed as perhaps one~third of the total. During the past
threc years, most moose and caribou hunting activity within Unit 13
appeared to be on both the nmorth and south sides of the Susitna study
area,

#u indirect effect that would probably result from construction of
Susitna River dams would be increased access into the center of Game
Management Unit 13 through road construction and waterway access.
Although this has both positive and negative implications to wildlife,
the negative aspects predominate. A major increase in access would
p-obably require move intensive management activities with a resulting
increase in wildlife management costs. A highway corridor alongside the
Susitna River may increase the potential barrier to caribou movements.
v addition, any increased human activity near the Nelchina caribou's
calving grounds is undesirable.

In sommary, moose and caribou are the key wildlife assets of the
apper sSusitna River, and the major rffect of dams on these ungulates is
negative. Moose may be impacted by blockage of seasonal movements
across or along river corridors due to fluctuating ice levels or deep
water dwpoundments and by direct loss of critical winter range through
{flooding. Caribou movements may be similarly impacted by impounded
water or fluctuating ice levels, and the Nelchina caribou calving area
will probably be exposed to more human activity secondary to better
access and dam construction activities. Wildlife management costs will
necessarily lIncrease, and the overall effect of these dams will be to
decrease uumbers of moose and caribou. The effect of the Devil Canyon
Dam alone will be nild; the effect of the Watana Dam is expected to be
moderately severe, Any dam on the Susituna River that impounds water
ibove HYeadman Creek will inundate moderately or heavily-used moose
wintvr capge; any dam that impounds water above Watana Creck may disrupt
moose and caribou movements with potentially severe effects.

The scope of this paper does not extend to downstream wildlife or
the effe.ts that the daw would have on those species; effects may prove
considerable,

MLTIGATIVE ACTIONS

Prior to dam construction activities, detailed studies should be
conducted Lo more fuliy determine the use of this area by resident
wildtate to gain a betier understanding of the potential effecte of
dars on the area’s vepelation and wildbite, and to evaluate ranpe
tmp vovement techoiques Lor possible use Lo offset loss of moose vange,
Unpulate movement:s across drainages are Tarpely seasonal.  Wheroe operatton
of doms renatts i fhactaat fug 100 Tevels thar may impede wildlife



movements, changes in timing of these operatioms perhaps could be made
that would exchange a loss of operating efficiency for a reduced barrier
to ungulate movements. Loss of moose winter range may be partially
compensated for by well-planned, extensive range rehabilitration over a
long period of time. However, even a good and extensive rauge improvement
program probably won't fully mitigate any substantial losses of riparian
willow habitsat.

-
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Table 1. Harvest Datz from Game Management Unit 13.

1963 1964 1965 1965 1967 (1968 1969 1970 1971 1972 1973 1974

Moose Havvest, Unit 13: 1735 1607 1331 1553 1552 1512 1219 1329 1815 712 618 794
I Moose Harvest, Center Unit 13%: 578 691 299 353 506 512 405 427 540 302 324 394

Cstimated Hoose Harvest from

uprer Susitne River drainages : 537 642 278 328 470 476 376 397 502 281 301 366
Teral Moose Hunters, Unit 13: 4163 4027 4476 3381 3585 4881 3199 2513 2770
tstimated Caribou Harvest, nit 13: (300 8000 7100 5500 4000 6000 7800 7247 10,131 555 810 1192
reported Sheep Harvest, Watanma Hills: | 5 1 7 2 2 2 3

" fctual harvests are higher because of harvests where location of kill was not reported. The center of Unit 13 is
: ~orti of Unilt 17 nounded by the Glenn, Richardson, Denali, and Anchorage-Fairbanks Highway.

frem the uppey Susitna River drainages during past years were obtained by multiplying annual
cm the center of Unit 13 times the 1974 ratio of (moose harvest from upper Susitna River drainages/

1, . . Pl 5 SUREN S
he center of Unit 13),




Table 1. Harvest Data from Game Management Unit

13.

a2l Moose Hunters, Unit 13;

s

2%

« Caribou Harvest, Unit 13:

s

=

epcrted Sheep Harvest, Watana Hills:

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
1735 1607 1331 1553 1552 1512 1219 1329 1815 712 618 794
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~ortion of Unit 17 Sounded by the Glenn, Richardson, Denali, and Anchorage~Fairbanks Highway.

: from the upper Susitna River drainages during past years were obtained by multiplying annual

Unit 13).

of Unit 13 times the 1974 ratio of (moose harvest from upper Susitna River drainages/
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&2 D Moose concentrations during the February flight
AR of the Susitna Project. 1975
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