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NOTICE




A NOTATIONAL SYSTEM HAS BEEN USED

TO DENOTE DIFFERENCES BETWEEN THIS AMENDED LICENSE APPLICATION

This sys

AND
THE LICENSE APPLICATION AS ACCEPTED FOR FILING BY FERC
ON JULY 29, 1983

tem consists of placing one of the following notations

beside each text heading:

(o)

(%)

(%)

(Fk%k)

No change was made in this section, it remains the same as
was presented in the July 29, 1983 License Application

Only minor changes, largely of an editorial nature, have been
made

Major changes have been made in this section

This is an entirely new section which did not appear in the
July 29, 1983 License Application
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4 — WILDLIFE (%)

4,1 - Introduction (%)

Many species of wildlife inhabit the Susitna project study area,

which includes the watershed of the Susitna River upstream from Gold
Creek (Figure E.3.3.1), a corridor extending approximately 1 mile to
each side of the downstream floodplain between Gold Creek and Cook
Inlet, and the transmission corridors. While the ecological importance
of all species that are members of the Susitna basin community is
recognized, the emphasis of this report is on the wildlife resources
which can be assigned priority based on relative abundance, regional
rarity, or their contribution to recreation, subsistence, or commerce.
Species classified as threatened or endangered are considered
particularly important.

The complexity of interactions and relationships between species in any
ecosystem necessitates a system of priorities in the development of
mitigation plans. Consequently, some species require less intensive
study then others., The content of Section 4.2, the baseline descrip-
tion of wildlife resources, reflects this prioritization of species.

It should be recognized that the assigned priorities were used in
developing a mitigation plan with recognized tradeoffs in benefits to
some species at the expense of others.

Data on the vertebrate fauna in the Susitna basin were collected in
several independent investigations. The Alaska Department of Fish Game
(ADF&G) and University of Alaska (U of A) reports” (listed below)
provided most of the data and analyses presented in this document. Raw
data and quantification to support interpretations are presented
whenever source documents have provided such numbers., However, in many
instances, such quantification has not been provided. 1In such cases,
the discussion in this chapter relies on the interpretations and
findings of the original investigators. References to source documents
are given to allow the reader access to the original information. Data
sources are as follows: wmoose — ADF&G (1982n, o, 1983i, p, 1984k, m),
caribou - ADF&G (1982h, 1983c¢c, 19840, and 1985e), Dall sheep ~ ADF&G
(1982d, 1983f, and 1983j), brown bear and black bear - ADF&G (1982e,
19831, and 1984n), wolf - ADF&G (1982f, 1983g, and 1984d), wolverine -
ADF&G (1982t, 1983h, and 1984f), furbearers - Gipson et al. (1982),
ACWRU (1984), LGL and ACWRU (1984), and birds and small mammals -
Kessel et al. (1982a and 1982b). Some recent information from these
investigations was provided by personal communications and unpublished
tables.

4.1.1 - The Vertebrate Fauna (%)

Birds and mammals are the wildlife groups of interest in this
study. Kessel et al. (1982a, 1982b) encountered 135 species of
birds in the Susitna Basin upstream from Gold Creek (Appendix
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downstream from Devil Canyon in Jume 1982 (Appendix E6.3).
Sixteen species of small mammals (shrews, rodents, and hares) are
known to occur in the middle Susitna Basin (Kessel et al.

1982a). The middle basin is defined as the watershed boundary of
the Susitna River between its confluences with the Tyone River
and the Chulitna and Talkeetna Rivers (Figure E.3.2.1.). Moose,
caribou, Dall sheep, brown bear, black bear, wolf, and wolverine
are big game species that occur in the project area., Furbearers
include beaver, muskrat, river otter, mink, pine marten, red fox,
lynx, coyote, and short-tailed and least weasel (Gipson et al.
1982).  Scientific names of bird and mammal species are listed in
Appendices E5.3, E6.3, and E7.3.

4.1.2 - Threatened or Endangered Species (%)

No threatened or endangered species of wildlife (USDI 1980, 1985)
have been encountered recently in the Susitna project area. In
1974, White (1974) observed two peregrine falcons along the
Susitna River in the Devil Canyon impoundment area, and one
inactive nest near the transmission line. Kessel et al. (1982a)
observed no" peregrine falcons-or other threatened -or endangered
species during their 1981 and 1982 studies. The potential
presence of peregrine falcouns is discussed in greater detail in
Section 4.2.3 (a). With the exception of the peregrine falcon,
none of the species known to occur in the project area are rare,
threatened, or endangered in the State of Alaska.

-~ =413 — Species—Contributing to Recreation, Subsistence and .

Commerce (%)

All big game species of the project area are hunted for
recreation, and the yearly big game harvest contributes to

local and regional subsistence (Exhibit E, Chapter 5).

Furbearers provide income for fur trappers in the Susitna region.
Few birds are huunted in the project area. 1In theory, many
_species of wildlife contribute to nomconsumptive forms of

recreation such as bird-watching, but the area is too remote to

attract many people who come solely to see birds.

Moose, caribou, black bear, and brown bear are the most abundant
big game species in the project area and are given highest
priority. Dall sheep, wolf, and wolverine are regionally less
abundant and are assigned secondary importance. Furbearers are
considered less important than big game species. Beaver, -marten,
and muskrat are common enough to be readily available to trappers
but have limited economic importance. Otteér, mink, red fox,
coyote, lynx, and weasel are given low priority.

Bird and small mammal species contribute little to consumptive
use in the Susitna Basin. Certain bird species, such as bald and
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golden eagles (which have received natiomal protection), trump-
eter swans and other waterfowl, can be identified as high profile
species and assigned priority on that basis. Other birds and
small mammals have historically contributed little to recreation,
subsistence, or commerce in the project area. In addition, each
group includes a large number of regionally abundant species of
which few can be assigned priority over others. These factors
preclude a detailed analysis of the biology and anticipated
impacts to individual species of small mammals and birds of the
middle and lower Susitna basin. However, behavioral characteris-~
tics of these small-bodied animals, such as small movements and
home range and use of micro-habitats, justify their treatment in
groups of organisms with superficially similar requirements that
will be affected in similar ways. These biases in treatment
relative to the higher priority species are alleviated somewhat
by the fact that mitigation to preserve habitat for larger
species will also protect an assemblage of the small birds and
mamma ls essential to the maintenance of a functioning wildlife
community.

Baseline Description (%¥)

4,2.1 - Big Game (*%
(a) Moose (#¥)

Studies of moose in the Susituna Basin have been conducted by
the Alaska Department of Fish aund Game in two discrete
areas: (1) the middle and upper Susitna Basin, including
all parts of the watershed upstream from the Devil Canyon
damsite, and (2) the lower Susitna Basin, including the
major valley and floodplain of the Susitna River from Devil
Canyon downstream to the river mouth at Cook Iunlet. The
river basin below Devil Canyon can be divided into 3 sec—
tions based on river morphology. Between Devil Canyon and
Talkeetna the river is characterized by rapid flow in a
single channel generally less than 500 feet wide, with
widely separated islands covered with mature forest. The
banks are steep and covered with alder shrub and
spruce-birch forests. Between Talkeetna and Montana Creek
the river widens to about 1.2 miles and becomes braided with
many small islands in a broad floodplain. Below Montana
Creek the river is generally very broad, between 3 and 12
miles, with up to 15 channels and numerous sloughs and oxbow
lakes. Disturbed habitats are much more abuundant because of
a long history of settlement and other development effects.
Adjacent shores and large islands are heavily forested.
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Studies in the middle and lower Susitna basins have addres-
sed different aspects of moose ecology. The differences in
approach primarily reflect the differences in topography and
vegetation in each portion of the basin, as well as
differences in the development scenarios and poteantial
impacts in the two areas. Consequently, comparable
information on moose in all areas of the Susitna Basin is
not always available. The following discussion of moose
ecology in the Susitna basin provides a summary of the
current state of knowledge for moose in the middle and lower
portions of the basin. Similarities and differences in

" various aspects of moose ecology that may be influenced by

the Watana and Devil Canyon projects will also be
discussed.

Most of the information contained in the following discus-
sion is based in studies by ADF&G (1982a, b, 1983 i, p,
1984 k, m) in the middle and lower Susitna basins.
Additional studies and communications are cited as
necessary.

(i) Distribution (*%*)

Moose occur throughout the Susitna River drainage
and, because of their regional contribution to
recreation and subsistence, are one of the most
economically important wildlife species in the
_region. Within the Susitna Basin, moose tend to Dpe
most dabundant in the upstream area east of and
including Indian River and within the main Susitna
“valley downstream from Montaita Creek to the river
-mouth at Cook Inlet. Low numbers of moose presently
inhdbit the ared betweén Indian River and Talkeetna.

- Seasonal Movements (**)

Moosé in many northern areas undergo regular sea~

soual mo VE‘m'e‘rrt“s*o‘r““m‘i‘gr‘a’t“i:o‘n'S“(“S'e‘e‘I:e"R'e‘s‘ch'e—l‘9‘7'4“"‘#’

and Coady 1932 for a review). LeéResche (1974)
described moose migrations as regular annual
movements that involve return to at least one
common area each year. In some areas such as the
Arctic Coastal Plain of Alaska (Mould 1979) or
northern Minnesota (Van Ballenberghe and Peek
“1971), migratory movements may ‘involve distances of
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only 132 to 6+2 miles-with little change in
elevation., Migrations in mountainous areas usually
involve large changes in elevation. Horizontal
differences between summer and winter ranges may be
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as little as 1.2 miles (Knowlton 1960) or as great
as 105 miles (Barry 1961). 1In interior Alaska,
moose spend the summer at low elevations, move to
high elevations during fall and early winter, and
return to lower elevations during mid- to
late-winter (Bishop 1969). Migration of moose
appears to be an adaptation to optimize seasonal
use of forage habitats (Coady 1982).

Weather counditions, particularly snow depth and
structure, are among the most important factors
associated with moose migration (Coady 1974,
LeResche 1974). Winter severity may influence the
distance moved by individuals as well as the pro-
portions of moose in a population that migrates to
different areas. For example, during a winter of
‘lLight snow in south-central Alaska, some groups of
moose overwintered on summer ranges while other
groups migrated to adjacent winter range (Van Bal-
lenberghe 1978). During winters of deep smnow,
however, almost all of the moose migrated from the
summer ranges to low elevation winter ranges.

In the middle Susitna Basin, some groups of moose
exhibit seasonal shifts in distribution., Other
groups undergo very limited seasonal movements and
remain in low elevation riparian and forest commu-
nities year-round. ADF&G (1982k) delineated 13
subpopulations of moose in the middle Susitna Basin
on the basis of seasonal movement patterns.

Generally, moose in the project area move to higher
elevations in October, presumably to breed, and
then depending on snow conditions, begin moving
downward reaching the lowest elevations occupied
during the year from January through May (Figure
E.3.4.1). Moose appear to be driven to lower
elevations in winter by heavy snowfall; however, it
appears that in an average or mild winter,
temperature inversions and high winds make foraging
and traveling easier at higher elevations. Conse-
quently, moose may occupy relatively high areas in
winter and spring depending on sunow depths, temper-—
atures, and other factors. Moose occupy lower
elevations in late spring and early summer during
calving. This may be related to earlier snow melt,
earlier growth of spring forage, and perhaps
increased cover requirements during calving.
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In the Watana impoundment area an analysis of moose
elevational use relative to availability was con-
ducted for radio~-collared moose monitored from 1976
to 1982 (ADF&G 1984m). On an annual basis,
elevations ranging from 2,000 to 2,200 and

2,400 to 3,000 feet were used statistically more
than expected based upon availability. Other
elevations were used either statistically less than
expected or in proportion to their availability.
During winter and spring, elevations ranging from
1,600 to 2,000 and 2,200 to 2,800 feet were used
statistically more than expected, while other
elevations were used statistically less than
expected or in proportion to their availability,
reflecting the general downward movement of moose
during these seasons (ADF&G 1984m).

In the Devil Canyon area, elevations ranging from
1,600 to 2,400 feet were used significantly more by
moose than statistically expected based on availa-

- bility, both year-round and during January to May,

while elevations in excess of 2,800 feet were used
either significantly less than expected or in pro-
portion to their occurrence. Areas with elevations
below 1,455 feet were used in proportion to their
availability ADF&G 1984m).

Use of regional areas within the middle Susitna

slope steepuess. Slopes were classified into four
broad categories: flat-~0 to 10 percent,
gentle-—11 to 30 percent, moderate-~-31 to 60

- percent,. and steep-—61 to 90 percent. During both

summer (May to August) and winter (November to
April), 91 percent of moose relocations occurred on
flat and gentle slopes (ADF&G 1982k). The aspect

of-the-slopeshowever;—did-net--appear-to-influence——

moo.se--locations

851022

In general, riparian habitats are at least! season~
ally important to moose in all reaches of the lower
Susitna River. Winter ranges for moose throughout
the lower Susitna Basin are located in riparian

. areas. Riparian communities are also commonly used
--as calving areas by moose north .of Talkeetuna, as
..year=round._ habitat. for moose in the Delta Island

area, and as transition range for moose south of
Talkeetna (ADF&G 1982j). (Moose in the area south
of Talkeetna appear to utilize seasonal ranges on
both sides of the river valley.)
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- Special Use Areas (%)

. Calving Areas (%)

Parturition generally occurred between May 15 and
June 15 in the years 1977 to -1980. To deter-
mine whether calving concentrations occurred in
or adjacent to the proposed impoundment areas,
all observations of radio-collared cow moose
(n=37 in 1980; n=53 in 1981) in the middle
Susitna basin were plotted (see Figure E.3.4.2
(ADF&G 1982k). Although this method included
some cows which were not observed with calves, it
did provide locations of areas where cows
probably calve. (This error is likely to be
small because calf mortality immediately
following birth is'high [Ballard and Taylor 1980,
Ballard et al. 198la] and many parturient cows
would consequently not be observed with calves.)

Cow moose were distributed throughout the middle
Susitna Basin, but several concentratiouns of
radio-collared cow moose were observed (ADF&G
1982k). These included: Coal Creek and its
tributaries; the Susitna River from the mouth of
the Tyone River downstream to a point several
miles downstream from Clarence Creek; Jay Creek
to Watana Creek; the area in the vicinity of the
mouths of Deadman and Tsusena creeks; Fog Creek
to Stephan Lake; and opposite Fog Creek to Devil
Creek. Low shrub and open spruce habitats were
the most common cover types in the vicinity of
these concentrations. The importance of these
sites as traditional calving areas is not known.

Calving ranges for 36 moose were obtained in the
lower Susitna Basin (ADF&G 1982j). Within the
lower Susitna Basin, calving concentrations
upstream from Talkeetna occurred in cover types
different from those used downstream from
Talkeetna. 8ix of 10 females and neither of 2
males north of Talkeetna were in riparian habitat
during calving. Only 4 of 21 moose south of

Ta lkeetna were in riparian habitats during
calving. Cottonwood was the predominaat cover
type in the vicinity of most relocations during
the calving period.

Studies by ADF&G (1984k) indicate that most
female moose south of Talkeetna leave the
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floodplain to'calve, but that female moose north
of Talkeetna return to floodplain areas for
calving. Females in large islanded areas south
of Talkeetna also were shown to remain in the
floodplain for calving (ADF&G 1984k). A possible
calving concentration was observed in the
vicinity of Trapper Lake, but most cow moose were
widely dispersed at varying distances from the
Susitna River (ADF&G 1982j). On average, cow
moose were located 9.1 miles from the river
during the calving period. Cow moose in the area
south of Talkeetna were generally observed in
cover types more typical of calving habitat in
other areas of Alaska (e.g., Rausch 1958; Bailey
and Bangs 1980); a mosaic of spruce and alder
interspersed with muskeg bog meadows was the most
common cover type near relocations (ADF&G

119823).

A common feature of calving habitats in the lower

‘Susitna Basin is their close proximity to water

(ADF&G 1982j). Although the presence of water
may be an important attribute of calving sites,
it is more likely that cow moose seek these areas
because of the availability of newly growing
herbaceous vegetation (LeResche and Davis 1973,
ADF&G 1982j). Such vegetation would provide

avallable source of easily digestible, highly
nutritious forage (Weeks and Kirkpatrick 1976,
Fraser et al. 1980).

Breeding Areas (o)

Breeding councentrations in the middle Susitna
Basin were determined by plotting the locations

of all radio-collared cow moose (u=37 inm 1980)

.851022

belween September 20 and October 20 during 1977
to 1980 (see Figure E.3.4.3) (ADF&G 1982k). Most
cow moose occupied upland sites away from the
proposed impoundment areas (ADF&G 1982k).
Concentrations occurred in the following areas:
Coal Creek to the big bend in the Susitna River;

~ Clarence Lake; uplands between Watana and Jay

Creeks; Stephan Lake to Fog Lake; and the
uplands above theé mouth of Tsusena Creek. ~Other
concentration areas away from the proposed
impoundments include northwestern Alphabet Hills,
the Maclaren River, and the area upstream from
the mouth of Valdez Creek (ADF&G 1982k).
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In the lower Susituna Basin, few moose were obser-
ved in riparian habitats during the breeding
period (ADF&G 1982j). With the exception of
moose that remained in riparian communities or

on the river islands throughout the year, most
moose were located farther from the Susitna River.
during the rut than during the calving period
(ADF&G 1982j). Average distances from the river
were 9.6 miles and 15.4 miles for cow and bull
moose, respectively. Use of specific cover types
during the breeding period was not assessed,

- River Crossings (#*%*

Between April 1980 and December 1982, 25 radio-col-
lared moose crossed the Susitna River in the area
of the proposed impoundments a total of 79 times
ADF&G 1983i). Crossings occurred at all times of
the year (Figure E.3.4.4). Exact locations of
crossings could not be determined given the lag
time between location and relocation of radio
collared animals (Whitman 1985a, pers. comm.).

In general, movement patterns of most moose
approximated the drainage patterans of creeks and
tributaries of the mainstem rivers (Figure
E.3.4.5). Consequently, most movements in the
middle Susitna Basin involved a north-south
movement pattern. Crossing sites for these
generalized movements that occur within the
proposed impoundment areas include the lower
portion of Watana Creek, the Jay to Kosina creeks
area, and the movement corridor along the Susitna
River. ©No river crossings by moose have been
documented in the reach between Devil Canyon and
Portage Creek, where steep canyon walls physically
prevent crossings.

(ii) Habitat Use (%)

- Cover Requirements (%)

Because moose are largely dependent on woody browse
during winter and late spring, their

distributions are more closely associated with the
distribution of commonly utilized browse species
than with other environmental factors (Coady 1982).
However, the minimum requirements of moose for
winter food and cover appear to be satisfied by a
great diversity of habitat types across North
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America, suggesting that moose are adaptable to a
variety of conditiouns.

Habitat use by moose is most extensive during the
summer and fall and is gradually restricted during
the winter (LeResche et al. 1974). Lowland and
upland climax shrub communities are heavily
utilized during summer and fall. By early winter,
moose commounly move to upland and lowland seral
communities. During winters of deep snow, upland
seral communities are abandoned in favor of lowland
areas (ADF&G 1982k).

In western North America, shrub communities are the
most important winter habitats for moose (LeResche
et al. 1974). 1In particular, riparian willow
(Salix spp.) stands provide high quality winter
range. Maximum use of these areas occurs during
mid- to late-winter and during severe winters.
Areas of coniferous forests adjacent to riparian
communities provide bedding areas and cover and so
enhaunce the value of these shrublands for moose.

Riparian communities are perhaps the most important
shrub habitats for moose (Coady 1982). Because
riparian areas are frequently disturbed by alluvial
action, they provide permanent seral habitats.

-Important seral shrub habitat is also created by

fire, clear-cutting, and other disturbances that
remove climax vegetation cover (LeResche et al.
1974, Davis and Franzmann 1979). 1In Alaska, the
optimum age of browse growth following fires is
less than 50 years and moose utilizatiom of these
areas usually peaks 20 to 25 years after burning
(LeResche et al. 1974).

Site-specific information on habitat use by moose

in the middle and lower Susitna basins was based oun
aerial assessments of the dominant plant species in
the vicinity of each moose relocation (ADF&G 19827,
k). Although this method of evaluating habitat use
provided some information on the apparent
preference for different forest cover types, two

‘problems-were-apparent-
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The first problem is @ssocigted with diurnmal dif=-
ferences in habitat use by moose. Linkswiler
(1982) showed that habitat use by moose in Denali
National Park was strongly associated with the time
of day. 1In general, it appeared that moose rested
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in forested areas during the day and became active
in more open cover types during the early morning
and evening. Observations of habitat use in the
Susitna Basin consequently may not accurately
reflect the importance of some habitats to moose
for activities such as feeding or nursing, except
during the winter when habitat use is not greatly
influenced by time of day.

The second problem associated with the assessment
of moose habitat use during aerial surveys is that
overstory cover types may not accurately reflect
habitat components, such as browse availability,
that strongly influence use by moose. For example,
ADF&G (1982k) indicated that the middle Susitna and
Nelchina River basins contain approximately 24
species of willow; yet moose commonly utilize only
a few species of willow as browse (Wolff 1976).
Because the distributions of willows and otner
shrubs are only partially related to forest cover
types, assessments of habitat use by moose on the
basis of forest cover types may be misleading.
Approximate equivaleunts for aerially assessed cover
types and Viereck et al. (1982) vegetation types
are shown in Table E.3.4.1. Complete descriptions
of the plant communities associated with each
vegetation type appear in Section 3.2.2 of this
chapter.

Habitat Use in the Middle Susitna Basin (%)

In all seasons, spruce cover types were the areas
most frequently used by 207 radio-collared moose
in the middle Susitna Basin during the period
October 1976 to August 1981, with sparse- and
medium-density, medium—height black spruce (see
Table E.3.4.2 comprising 40.5 percent of the total
observations (ADF&G 1982k). Assuming that
Linkswiler's (1982) results apply to the Susituna
Basin, spruce habitats likely represent bedding or
resting habitats. The combined areas of counifer
forest and shrubland account for only 59 perceant of
the total area in the middle Susitua Basin, but
based on the aerial surveys, received over 90
percent of the year—round use by moose.

Moose use of upland shrub habitats corresponded
closely with observed elevational movements of
moose in this part of the Susitna Basin (Table
E.3.4.2). Moose were rarely observed in upland
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shrub habitats just prior to calving in April when
they tended to be at low elevations (ADF&G 19Y82k).
Use of the upland shrub habitat increased during
the summer and peaked in October when 43 percent of
all moose observed were in upland shrub habitat
(ADF&G 1982k). High proportions of moose observed
were in upland shrub habitat throughout the winter
(ADF&G 1982k). As discussed earlier, the high use
of this cover type during the winter is likely the
result of mild winter conditions and consequently
may not accurately represent moose habitat
affinities during more severe wiaters.

During calving in May, 140 (52 percent) of 271
moose in the middle Susitna Basin were observed in
sparse~to-medium~density, medium~height spruce
habitats (ADF&G 1982k). These habitats, which
generally occur near the river and its tributaries
but outside the impoundment zones, may be selected
by parturient females because of the availability

 of escape_cover and_the early green-up of the
vegetation (ADF&G 1982k). Habitats such as birch,
alder, and dense spruce cover types were not
commonly used during the calving period (ADF&G.
1982k).

- Habitat Use in the Lower Susitna Basin (%%)

Habitat use data in the lower Susitna Basin are
based on relocations of radio-collared moose
collected between April 1980 and October 1933 and
from supplemental moose censuses and surveys
conducted through March 1984.

Habitat affinities of moose in the lower Susitna
Basin differed among the areas south of and north

of T4alkeetna and, 16 Some cadsey, dppeared to be

influenced—by both—the sexofthe—animal—-and—the——

season (Tables E.3.4.2, E.3.4.3, E.3.4.4, and

E.3.4.5). Because these results are based om a

relatively small number of relocations for a small

number of moose, differences in habitat use among

male and female moose and among seasons may not be
---gignificant .- -

The 2 male-moose collared-north of Talkeetna were -
relocated 54 times between mid-March and
mid-October 1981. All relocations were in
nonriparian communities and most were dominated by
alder, spruce, and birch cover.
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Eight females collared north of Talkeetna were
relocated 217 times. One hundred and ninety-six
were in nonriparian communities dominated by alder,
birch, and spruce. Seventy-six percent of the 21
riparian relocations were during the calving
period. Riparian relocation sites were dominated
by balsam poplar, alder, and willow.

South of Talkeetna, 5 radio—collared males provided
160 relocations, 147 in nonriparian habitats domi-
nated by alder, birch, and spruce. The 13 riparian
relocations were in sites dominated by alder,
birch, spruce, and willow (Table E.3.4.4).

Nineteen females south of Talkeetna provided 512
relocations. Four hundred and nine nonriparian
relocations were dominated by alder, birch, and
spruce. One hundred and three riparian relocations
were in sites dominated by alder, spruce, birch,
and balsam poplar (Table E.3.4.5).

Very dense concentrations of moose were observed by
ADF&G at '"disturbed sites' (ADF&G 1984k). The
terminology "disturbed sites" is used loosely in
reference to any parcel of ground where human
activities have altered climax vegetation and
resulted in the establishment of seral stages of
vegetation which moose utilize as winter browse
(ADF&G 1984k). These sites are thought to provide
a substantial alternmate, but temporary, food source
for moose which normally winter on the Susitna
River floodplain.

Data gathered from river censuses demonstrate that
moose use of Susitna River floodplain habitats is
closely related to winter weather conditions,
particularly snowfall and the resultant depth of
snowcover., Within years, mild weather conditions
may preclude movements of large numbers of moose
(1981-1982), early sunows may. initiate early moose
movements (1982-1983) and late snows may delay
moose movements to floodplain areas (1983-1984).
Moose movements to floodplain areas may be rapid
(1982-1983) or gradual (1983-1984). High levels of
moose use may be sustained for loung periods of time
(1982-1983) or may be relatively short-lived
(1983-1984). Abrupt decreases in moose numbers
associated with ameliorating weather conditions,
occurred in all winters. Even in mild winters,
moose from some subpopulations apparently still
moved to floodplain habitats (1981-1982).
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- Food Habits (#%)

Moose are primarily browsers, feeding predominantly
on deciduous woody browse during winter months

and on emergent and herbaceous plants as well as
leaves and leaders of shrubs and trees during the 1
summer (see Peek 1974b for a review). Food habits

of moose are strongly influenced by browse

availability, and thus there are some differences

in the importance of various browse species to }
moose in the middle and lower portions of the

Susitna Basin.

Browse utilization studies using the point-centered o
quarter method were conducted at randomly selected
sites in the middle basin in 1982 (McKendrick et gﬁ
al. 1982 unpublished data). Only twigs at least 19

inches above ground were included, since snow

precluded use of twigs below that height during

most winters. The percent utilization of the most g
common moose_browse species for all stands combined
(n=2,712) were as follows: Richardson willow (9.8 .
percent); grayleaf willow (8.9 percent); diamond- l
leaf willow (8.3 percent); Sitka alder (5.3 per-

cent); and resin birch (5.0 percent). Resin birch

is the most common browse species in the middle '}
basin. :

samples was used to estimate food habits (LGL and

ADF&G 1985). Nine specific areas were sampled in

the middle basin (Figure E.3.4.6).. Results showed

that willow was the dominant component of winter \
diets of moose for all sampled areas in the middle '
Susitna River basin (Table E.3.4.6). Based on

Microhistological examination of moose fecal ;}

percent dry weight composition of fragments ' y
identified im the dieét,;, willow ranged from a high
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of 66 percentofthe diet—at theWatana—Slide—area——
to a low of 25 percent at the Tsusena Creek area. '
Within the seven areas in the upriver reach (Watana }
mouth to Oshetna River areas), willow comprised 59
perceat of the diet. . The transects in the upriver
reach generally traversed a greater proportion of "
~.upland benches and coniferous forests where density ‘
"of willow was probably higher than in the deciduous
~-forests-common—-to-the-lower-reach (Devil Creek to - !
Tsusena Creek). Composition of willow in the diet
was lowest :in the downriver stretch, where it
comprised 31 percent in the two areas. *}
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Contribution of resin birch to the diet was 10
percent for all areas, ranging from 2 percent at
the Tsusena Creek area to 15 percent at the Oshetna
River area (Table E.3.4.6). Excluding the Tsusena
Creek area where it was very low, resin birch
composed fairly consistent but relatively low
percentage of the diets of moose over the study
area.

Contribution of mountain cranberry to moose diets
was greatest in the downstream reach of the Susitna
River (Table E.3.4.6). Forty percent of the diet
was mountain cranberry at the Tsusena Creek area,
while the diet contained 26 percent mouuntain
cranberry at the Devil Creek area. Percent
composition in the diet was low for all other areas
except Cassie Creek and Kosina Creek, which had 10
percent and l4 percent, respectively. The
increased component of mountain cranberry in the
diets at the two downriver areas seemed to be
fairly closely tied to the decreased component of
willow for those same areas.

Similarly, percent composition of unidentified
graminoids was also greater at the downriver areas
than upriver. Presumably, moose are foraging more
at the dwarf shrub and ground ldayer vegetation
levels in the downriver stretch where the primary
food source of willow is less abuundant. Percent
composition of graminoids was relatively low in the
diets of all other areas (Table E.3.4.6).

Moss was a fairly major component of winter moose
diets in all areas, totaling 18 percent for all
areas and ranging from 12 perceut to 23 percent of

‘the diet. It is likely that moss is cousumed in

the process of eating dwarf shrubs such as mountain
cranberry.

Paper birch was present only in the diet at the
Watana mouth area. Quaking aspen, alder, licheus,
and unidentified forbs and shrubs were minor
components of the winter diets of moose throughout
the study area. Quaking aspen occurs relatively
infrequently in the middle Susitma River basin.
Snow cover persists throughout most of the winter,
which would make lichens unavailable as winter
forage.
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A preliminary estimate of the winter carrying capa-
city for moose of the Watana impoundment zone
(including all borrow areas, camps, village, and
damsite) and the Susitna watershed upstream from
Gold Creek was calculated from browse biomass
estimates (n=678) obtained in 1982 (Table
E.3.4.7). A detailed description of the methods
used to determine the browse biomass and the
assumptions involved in calculating carrying
capacity are included in Appendix E8.3. The number
of moose-days the area can support is based on a
winter food intake value of 5.0 kg dry weight per
day (Gasaway and Coady 1974), and includes only the
twigs of the primary browse species listed above.
Based on the assumptions, the areas within the
impoundment zone and facilities near the damsite
could support a resident population of 30l moose
for 180 winter days. The upper and middle basins
" together have a winter carrying capacity of 23,037
resident moose. ‘The summer carrying capacity of
the ‘impoundment zone and nearby facilities (based
on a ‘daily consumption of 11 kg dry weight) is
about 5 times that calculated for winter.

Chatelain (1951) examined rumen countents of moose
obtained from kills along the Alaska railway and
from hunter kills in the lower Susitna Valley in
the Talkeetna-Houston area. Willows, paper birch,

ba lsam poplar, and trembling aspen constituted most—
of the winter diet, Shrubs such as alder, wild

rose, and highbush cranberry were rarely consumed.

A similar analysis by Shepherd (1958) also indi-

cated that the winter diet of moose in the lower
Susitna Valley was composed primarily of willows,
paper. birch, and trembling aspen. However, because
both - of these studies involved moose from nonripar-—
jan_habitats _at _some distance from the Susitna

River, they probably do not accurately reflect the

diets of moose overwiantering in riparian communi-
ties and on river islands in the Susitua River. 1In
particular, trembling aspen is not present in
riparian communities and so would be unavailable to
moose as a winter forage.

. .. Browse. availability and utilization measurements
- oo --————vere -obtained from a-number of riparian sample
sites along the Susitna River during 1980 (ADF&G
1981i). Five browse species were counsidered:
willows, balsam poplar, paper birch, highbush
cranberry, and wild rose. A mean of 0.13 browse
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plants/ft2 was recorded for all habitat types in
the Susitna River valley between Portage Creek and
the Delta Islands. Browse species were most
utilized in equisetum/willow and medium-tall
poplar/willow/alder habitats and least utilized in
medium~dense climax poplar/spruce and sparse climax
birch/spruce.

Percent utilization of willow and poplar was great-
est in habitats where they occurred less frequent-
ly (ADF&G 1981i). Birch was seldom found on
floodplain habitats, but where it occurred near the
river, it was well utilized (26.9 percent).
Highbush cranberry and rose were found mostly in
tall or climax habitats but were less abundant than
willows. Utilization of highbush cranberry and
rose was also less than that of willows.

General observations indicated that alder was sel-
dom browsed by moose but in some localities a small
alder clump would be heavily browsed (ADF&G 1981i).
Some islands with high quality browse were not used
by moose every winter; moose sign on some islands
indicated heavy use in the past but no use duriag
the winter of 1979-1980.

Home Ranges (%)

Moose population studies in both the middle and
lower Susitna basins involved biotelemetry
assessment of local and seasonal movements and home
ranges (ADF&G 1982k, 19823, 1983i, 1983p, 1984m, .
1984k). A considerable volume of information omn
home range locations, sizes, and distance
relationships to the proposed impoundments or river
channel was obtained. The following discussion of
home ranges concentrates on the numbers of home
ranges that may be potentially affected by the
impoundments in the middle Susitna Basin and by
modification of riparian communities in the lower
Susitna Basin.

. Middle Susitna Basin (%)

ADF&G (1984m) summarized seasonal and total

home range sizes of radio-collared moose studied
in the Nelchina and upper Susitna River Basins
from October 1976 through early June 1982.
Considerable variation in size was noted for both
seasonal and total home range sizes. Some of the
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variation may be attributed to an insufficient
number of locations (ADF&G 1984m). Total home
range sites ranged from over 1,000 mi2 to around
1 mi2., Comparison of total home range size with
numbers of locations for both calf and adult
moose suggested considerable variation between
individuals. Although weak correlations may
exist, individual examination of the larger
individual home range suggests two explanations.
Larger range sizes for some calves were due to
their dispersal away from the cow's home range.
Therefore, subtraction of the area used by the
calf while with the cow will reduce the size of
the area and make them comparable with
non~dispersing calf home ranges. However, for
adults the larger home ranges were primarily the
result of movements during the rut
(September-November) and/or movements in April
away from wintering areas. During these periods,
moose appear to move farther and more frequently
than during other seasons, except migration. An
additional reason for the large size of some home
ranges was that the method used included high,
mountainous areas (24,000 feet elevation) which
are rarely used.

To determine the number of moose that seasonally
and annually occupy areas within or immediately

adjacent to the impoundment areas, ADF&G (1982k)
délineated a 17.8 mile zone around the
impoundment area. The width of the zone was the
average length of the annual home ranges of 162
radio-collared moose in the middle Susitna Basin
for which four or more observations had been made

“during 1980~1981. Based on total home range

polygons for 168 radio-collared moose, ADF&G

(1982k) found that 19 had home ranges that—fell

outside—the—17+8 mile zonev—0f-the 149-moose————

with home range polygons either partially or
entirely within this zone, 79 moose had home
range polygons which were either partly or
entirely contained within an area that encom-
passed the proposed impoundments and an
arbitrarily selected 5-mile wide zone adjacent to

“the“impoundment‘(S miles is approximately 1/3 of
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the -average-home—range length).

_Lower Susitna Basin (o)

All moose for which home range data are available
in the lower basin were captured on or
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Population Characteristics (%

immediately adjacent to the Susitna River on
April 17, 1980 or March 10-12, 1981. Riparian
habitats of the lower basin are assumed to be
winter range used in at least some years by all
of these individuals. Most individuals of both
sexes leave the riparian areas by mid-April
(Table E.3.4.8), the males leaving 2 to 3 weeks
earlier than females. ADF&G (1982j) divided the
radio-collared sample into three loosely defined
subpopulations, based on capture and relocation
data (Table E.3.4.9 and E.3.4.10). All of these
groups were found at greatest distances from the
Susitna River in the summer (July 1 to August 31)
and/or breeding (September 14 to October 31)
periods. Downstream westside moose (moose
radio-collared dowanstream from Talkeetna and
spending the breeding season on the west side of
the Susitna River) were found farther from the
river than other groups; 4 miles average for 13
females in the breeding period, and 12 miles
average for 2 males in the summer period.

Moose collared in the area upstream from
Talkeetna and on the west side of the river were
commonly relocated either within the river down-
stream from Talkeetna (i.e., river islaunds) or
within 1 mile of the river (much of this area
would presumably be riparian communities) (Table
E.3.4.9) (ADF&G 1982j). 1In contrast, moose on
the east side of the river downstream from
Talkeetna did not commonly frequent the river or
riparian areas (ADF&G 1982j). However, because
of small samples, the above use patterns should
be considered preliminary.

Loote
w

- Historical Population Trends (o)

Although moose population studies specific to much
of the middle Susitna Basin were not initiated

until the late 1970s, the Alaska Department of Fish

and Game has been conducting annual aerial censuses

in Game Management Unit (GMU) 13 since 1955 (ADF&G
1982k). Portions of GMU 13, specifically Count

Area (CA) 6, CA 7 and CA l4, occur partly or en-

tirely within the middle Susitna Basin (Figure E.3-
.4.7); survey data for those areas are presented in

Tables E.3.4.11, E.3.4.12, and E.3.4.13. His-

torical descriptions of moose populations within
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GMU 13 are provided by Rausch (1969), Bishop and
Rausch (1974), McIlroy (1974), and Ballard and
Taylor (1980). The following discussion is based
on ADF&G (1982k).

During the 1950s, moose populations in GMU 13 in-
creased rapidly and reached high densities about
1960. After the severe winter of 1961-1962, the
population declined and continued to decline with
severe winters occurring in 1965-1966, 1970-1971,
1971-1972, and 1978~1979. Fall cow—-calf ratios, as
well as several other indices of population
productivity, declined sharply and reached a record
low for the basin in 1975. Sex and age composition
data for CA 7 and CA 14 have basically exhibited
the same patterns described for the unit. Since
1975, the moose population appears to have
increased slightly or remained stable, even though
calf survival has remained relatively low.

~=-Population Estimates - Middle Susitna Basin (#%#%%)

Several censuses have been conducted of both the
impoundment zones and the surrounding areas to
determine the number of moose that could
potentially be affected by construction and
operation of the project. Three count areas east

—of-the mouth-of -Watana- Creek (Figure E.3.4.7) were
censused during 1980 (November 5 to 9) and again in
fall 1983 (November 4 to 9) to determine the
regional abundance of moose. Information was
categorized into four density strata (none, low,
medium, and high) (Figure E.3.4.7). Portions of
the primary moose study area described by ADF&G
(1984m) (Figure E.3.4.8) not included within the
count were then stratified using the same four

categories. (The primary study area encompassed
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~all point locations of radio-collared moose that
were captured in or known to have used areas within
the borders of the impoundments and other project
facilities.) Density estimates derived from the
count areas were applied to the primary study area

.- The 1980 fall population estimate for the primary

 study area was 2,265 moose, and in fall 1983 was"
2,836 moose (ADF&G 1984m). The estimates
undoubtedly include an unknown number of animals
whose fall home ranges do unot overlap project
facilities. Regardless, probably 2,000 to 3,000
moose occupy the area surrounding and iancluding the
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impoundments and other facilities at any given
time; this is about 11 to 13 percent of the appro-
ximately 23,000 moose estimated to occur in GMU 13
(ADF&G 1984m).

Because radio-collared moose have been documented
to occur more frequently in the impoundments during
the winter months than at other times of the year
(ADF&G 19331i), several winter censuses of the
impoundment zones have been conducted. Observers
conducting censuses of the Watana Stage II1
impoundment out to one-quarter mile from the 2,185
foot elevation maximum~pool level counted 42 moose
on March 28, 1981, and estimated a population of
290 moose on March 25, 1982, 580 moose on March 28,
1983 (ADF&G 1983i), and 295 moose on March 29, 1985
(Ballard 1985 pers. comm.). ~ADF&G (1984m)

‘estimated that up to approximately 50 percent (278)

of the 580 moose estimated in the 1983 census were
actually below the Watana Stage III impoundment
high-pool level. Although greater or fewer numbers
of moose may have actually been below the Watana
impoundment high-pool level at any time during the
four winters in which actual censuses were
conducted, it is reasonable to suggest that
approximately 150 to 300 moose occupy the Watana
impoundment zone during late March of years with
average or light snowfall accumulations (relative
to the mean). Because each moose may enter and
exit from the impoundments one or more times during
a given winter, this should be considered a minimum
estimate of the number of moose that use the Watana
impoundment during normal winters.

Observers conducting censuses of the Devil Canyon
impoundment out to one—quarter mile from the 1,463
foot elevation high-pool level on March 26, 1681
and March 31, 1983 estimated or counted population
sizes of 30 and 14 moose, respectively (ADFS&G
1984m). Similar to the Watana impoundment census,
about 50 percent of the censused moose were ’
probably located below the high pool level.

Censuses conducted to quantify the numbers of moose
using the Susitna River floodplain downstream of
the Devil Canyon Dam in winter included 6 in 1981-
1982, 11 in 1982-1983, and 7 in 1983-1984. Cen-
suses were flown periodically each year between
October and April; all moose within the banks of
the river floodplain and any of its interconnecting
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sloughs were .counted (ADF&G 1934k). Census results
are preseunted in four physiographic zones described ,
by ADF&G (19820) and illustrated in Figure ‘1
E.3.4.9. >

- Population Structure (%) &

. Middle Susitna Basin (%)

Information on the population structure of moose ;i
in a portion of the Susitna Basin (GMU 13) is ‘
avdilable since 1955 (ADF&G 1982k); summaries of
a number of population ratios such as cow:calf I
ratios and sex ratios are summarized for CA 6,
CA 7, and CA 14 in Tables E.3.4.2, E.3.4.3, and
E.3.4.4, In all three count areas, the number of |
males per 100 females has declined substantially I
since 1955. Declines in the number of calves and
‘twin calves per 100 females have also been ‘
- observed. These data suggest that moose ' I
-~ - .productivity in:.the.middle Susitna Valley has
declined over the past 25 years. Recent declines »
in productivity have been attributed largely to }
brown bear predation of young calves (Ballard and
Spraker 1979; Ballard et al. 1980, 198la; ADF&G
19850). ADF&G regulates moose harvest in the ,}
project area by limiting the legal take to large B
males with.at least a 36-inch-wide antler spread.

This further reduces the number of males per 100 x&

females, put is designed to protect the produc-
tive population betause of low recruitment (due
to high predation mortality).

. Lower Susitna Basin (%) "

Information on the sex and age composition of l
moose in the lower Susitna Basin was obtained ‘

during the surveys describedearltier—for—popula~——
tion estimates. Because composition surveys in
the lower Susitna Basin included only information
obtained during the late fall and winter of each
year, (when males and females are more difficult
to distinguish) only sex and age composition data
- from--the+early -surveys in December 1931 and 1982
~will be considered (Table E.3.4.5). Males tended
—to~be less-abundaut—than females—in both years.
Comparisons of the number of calves per 100
~-females -in 1981. for the lower Susitna Basin
(48.4) and the middle Susitna Basin (32.2, based ;
- on estimates from the census surveys) suggest ,f
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that moose populations in the lower Susitna Basin
may be slightly more productive than moose in the
middle basin.

. Mortality Factors (o)

Moose populations in several areas of Alaska,
including GMU 13 (which includes part of the
Susitna Basin) have undergone population declines
in recent years (McIllroy 1976). A series of
severe winters during the 1970s are believed to
have resulted in these declines, and low annual
recruitment associated primarily with poor calf
survival prior to November has been suggested as
the predominant factor maintaining these
populations at low levels (Ballard et al. 1980).
Predation of moose calves by wolf and brown bear
is believed to be the most important factor
contributing to low calf survival. Other factors
such as decreasing range quality, low bull:cow
ratios, and periodic severe winters are thought
to be less important influences on calf survival
(McIlroy 1974).

Intensive studies of moose populations in the
Nelchina Basin were undertaken by the ADF&G
during the mid-1970s to determine which factors
were most important in determining calf survival.
Studies by Van Ballenberghe (1978) and Ballard
and Taylor (1978) suggested that bull:cow ratios
were not a major influence on population

size. Several measures of physical condition of
moose also suggested that moose in the Nelchina
Basin were in good physical condition and that
deteriorating range couditions were not a problem
(Franzmann and LeResche 1978). Furthermore,
artificial reductions in wolf populations
resulted in no large increases in calf survival,
suggesting that although moose were an important
component of wolves' diets, wolf predation on
moose was not a major factor in declining
productivity (Ballard and Spraker 1979). In the
course of these investigations, it became
appareant that brown bear predation of young moose
calves was a major source of calf mortality
(Ballard and Taylor 1978, Spraker and Ballard
1979). A receat study of moose calf mortality in
the Nelchina and upper Susitna River basins
(Ballard et al. 1980) showed that of 136 calves
radio-collared shortly after parturitioun, 55

sercent diad ef naturel causes hy the Fnllnwing
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November. Brown bear predation of moose calves
accounted for 79 percent of the natural deaths.

Mortality of newborn moose calves in the middle
Susitna Basin during 1980 and 1981 was high
(ADF&G 1982k). By August 1, 1980, 23 (77
percent) of the calves were missing. Rates of

- 1980 calf loss were compared with those observed

in 1977 and 1978 (Figure E.3.4.10). Although
causes of moose calf mortality were not
determined in 1980, the pattern of loss was quite
similar to that observed in GMU 13 during 1977
and 1978 where predation by brown bear accounted
for a high proportion of the natural calf deaths
(Ballard et al. 198la).

Calf mortality was not directly monitored during
1981 but indices of calf production suggest that
brown bear predation may again have accounted for
a large proportion of the natural deaths (ADF&G

-1982k)....0f the 46 sexually mature cow moose

which could have produced calves, only 20 (43.5
percent) were observed with calves; four (20 per-
cent) produced twins. The calving rate for known
producers was 1.2 calves/cow, Of the 24 known

. calves, 14 (58.3 percent) were missing by July

28. This patterm of calf loss is again quite

_similar to that of 1977, 1978, and 1980 when pre-

dation by bears accounted for most of the
losses.

Of the 52 radio-collared calves monitored during
1984, only 15% survived from birth to early
November (ADF&G 19850). The largest source of
mortality was due to predation by brown bears.
Brown bears killed 46% of the calves, while black

bears and wolves killed eight to 6% of the

...851022

calves, respectivelyrAllother natural
mortality factors such as drowning, coyote (Canis
latrans) predation, etc. accounted for
approximately 12%, Mortality from all causes was
85%. Excluding project-related mortalities (N =

7), total natural mortality (37 of 45) was 82%.

Although predation by brown bears appears to be:

~the major cause of-calf moose mortality during

the summer and fall periods, winter severity is
likely.-an important factor in determining
productivity and survival. Ballard et al.
(1981a) found that snow depths from the Monahan
Flats area were significantly correlated with
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subsequent fall calf:cow ratios in CA 3 of GMU
13. During the period from 1970 to 1978, 45
percent of the variation in cow:calf ratios could
be attributed to snow depth. Snow may alter the
energy balance of moose by increasing metabolic
requiremeants for locomotion and decreasing acces-
sible energy reserves by limiting food availabil-
ity (Coady 1974). Assuming that snow depths are
an adequate index of winter severity, the strong
relationship between cow:calf ratios and snow
depths suggest that overwinter conditions and
their influence on the coundition of pregnant cows
are an important factor in determining calf
survival, and hence, population productivity. A
winter severity index developed by ADF&G (1984m )
indicates that the winter of 1982-1983 was more
severe than average, 1980~1981 was milder than
average, and 1981-1982 and 1983-1984 winters were
about average.

Ballard and Taylor (1980) examined mortality
rates of adult females based on the loss of
radio-tagged cows in the middle Susitna Basin
during 1976-~1978. During the three-year study,
they estimated that annual adult cow mortality
averaged 6 percent.

While brown bears and wolves are important
predators of moose and account for a significant
percentage of natural mortality, hunting
mortality is also an important factor affecting
moose populations. Hunting, at least in recent
decades, has been highly regulated within the
Susitna Basin. In most years, take is restricted
to bulls, A given rate of hunting mortality
probably has less effect on the population size
of moose than the same natural mortality rate,
due to the bulls-only restriction. Since moose
are polygynous, taking of bulls usually does not
directly affect subsequent reproduction.
Poaching mortality is less predictable and may
account for additional mortality of breeding
animals. :

- Dispersal (o)

Limited evidence obtained during the radio-tracking

program suggest that young moose from the middle
Susitna Basin may disperse into other major drain-
ages in the region (ADF&G 1982k). One male calf
was—observed to move 46.5 miles from Swimming Bear
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Lake to Coal Lake. Another male calf moved from
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near the mouth of Watana Creek to the upper reaches
of Windy and Clearwater Creeks north of the Denali
Highway.

Based on these two observations, ADF&G (1982k)
suggests that moose populations in other drainages
removed from the Susitna drainage may be partly
‘dependent on the immigratioun of Susitna moose.
Information on population sizes in the Susitna
Basin during 1980 and 1981 similarly suggest that a
portion of the increase in numbers of adult moose
may have been the result of immigration from other
areas. During 1980, 178 calves and 766 adults were
observed in CA 7. 1In 1981, a total of 1,006 adults
were observed. Even if all of the 1980 calves had
survived (which is unlikely), the increase is 21.1
percent greater than expected. Although sampling
errors might account for a wmajor portion of this
difference, immigration from adjacent areas may
partly explain this increase in adult moose.

Evidence from moose studies in areas adjacent to
the lower Susitna Basin suggest that the lower
Susitna population is discrete from those in
adjaceunt drainages. Moose~tagging studies in the
Matanuska River valley (Rausch 1971) and in the
Peters-Dutch Hills (Didrickson and Taylor 19783)

(b)

found that emigration from these areas to the
Susitna Basin was extremely low to nil.

Caribou (*)

Caribou in the area affected by the proposed Susitna Hydro-
electric Project are members of the Nelchina herd. This
herd, one of 22 herds in Alaska (Davis 1978), is important
to sport and subsistence hunters because of its size and

proximity to population centers im south-central Alaska:
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Currently, the Nelctina herd containsabout—24;000—animals—

(approximately 5 percent of the total statewide caribou
population of 446,000).

Despite the great interest by hunters in harvesting Nelchina
caribou (12,516 applications for 1,900 permits in 1984), the
range remains relatively inaccessible. Human development is
largely limited to the peripheries of the herd's range and
consists‘primarily\of“thewAlaska‘Railroad;'Parkswﬂighway,
Denali Highway, Richardson Highway, Trans-Alaska Pipeline,
and Glenn Highway..




—

Caribou studies for the Susitna project were conducted by
ADF&G (1982h, 1983c, 19840, 1985e). All data in this
section not otherwise cited were obtained from these
sources. Data in these reports were derived from
radio-locations of 40 to 50 individuals for varying amounts
of time between April 1980 and October 1984.

(1)

Distribution and Movement Patterns (%*%)

The Nelchina herd occupies an area of approximately
12,860,000 acres bounded by 4 mountain ranges: the
Alaska Range to the north, the Wrangell Mountains on
the east, the Chugach Mountains to the south, and the
Talkeetna Mountains to the west (Figure E.3.4.11.)
The Nelchina range countains a variety of habitats,
from spruce-covered lowlands to steep, barren
mountains. '

The Nelchina herd has been studied by the U.S. Fish
and Wildlife Service (USFWS) and the ADF&G since
1948. During this time, it has remained essentially
within the area outlined above; however, with the
exception of the calving area, seasonal use of
particular areas has varied.

Early records indicate that the herd wintered
(January to March) in the upper Nenana River area in
the early 1930s and in the Talkeetna Mountains in the
late 1930s (Skoog 1968). From 1950 to 1955, the herd
wintered from the Little Nelciina River and Glenn
Highway north through the Lake Louise Flats to the
Denali Highway. As the herd iacreased in size
through the later 1950s and early 1960s, its winter
range also increased in size, encompassing the upper
Nenana River area, Monahan Flats, Talkeetna
Mountains, and extending east across the Richardson
Highway (Hemming 1971). The most recent studies of
radio~collared caribou indicate that during the
winters of 1980~1981 and 1981-1982 tne primary
wintering areas were the eastern Lake Louise Flat and
Chistoc¢hina and Gakona River drainages. In 1982-1983
wintering caribou ranged from northeast of the
Metasta Mountains to the Wrangell Mountains foothills
throughout the Gakona and Chistochina River drainages
and onto the eastern Lake Louise flat.

By early October 1983 nearly the entire herd was east
of the Richardson Highway with most animals
coucentrated along the lower reaches of Sinona,
Indian, and Boulder Creeks (ADF&G 19840). During the
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winter period the herd divided into three wintering
concentrations with interchange between all groups.
The largest concentration (about 15,000) was along
the Wrangell Mountain foothills between the Dadinia
River and the headwaters of the Copper River. A
small group of animals (perhaps 2,500 caribou) moved
to the northeastern slopes of the Mentasta Mountains.
The third group (about 6,500) wintered on the Lake
Louise flat, primarily west of Lake Louise. The
three groups remained separated into mid-March. The
1983-1984 winter distribution was the most dispersed
observed during the period (1980 to 1984). More use
of the western Lake Louise Flat occurred than during
previous years while less use of the eastern Lake
Louise Flat and Gakona and Chistochina River
drainages took place. Wintering Nelchina caribou
were spread over an east-west range of about 150

mi les.

Spring movements of the herd have been rather

__consistent during the past few years (1980 to 1984).

Migration from the wintering grounds crosses Lake
Louise Flat and enters the calving grounds in the
eastern Talkeetna Mountains. (Figure E.3.4.12).
Currently few animals cross tne impoundment zone
during spring migration. Most of the crossings occur
in the big bend area of the Susitna either in the
uppermost reaches of the proposed Stage IIl reservoir

or out of the impoundment zone, with some crossings
occurring between the mouths of Deadman Creek and Jay

Creek (ADF&G 1982h, ADF&G 1984h). Historically,

animals traveling to the calving grounds from the
north crossed the Susitna between the mouths of
Deadman Creek and Jay Creek (Hemming 1971).

During 1981 many animals used the frozen Susitna

River betweeu the Oshetna River and Kosina Creek-as a —
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travel-route CADF&G—1982h)+—TIn—1982the—river-was——
open and as many as 1,000 animals (10 percent of the
female segment of the herd) crossed the Susitna in

the upper reaches of the impoundment zone. For the

past two years (1983 to 1934) the main migratory

route has ran south of the impoundment and very few

.crossings..were.recorded during spring movements,

- Since- 1949, the first yearifop!which records are

available, Nelchina caribou have utilized an area of
about 640,000 acres in the northern Talkeetna

Mountains for calving (Skoog 1963, Hemming 1971, Bos
1974). Although the precise areas used have varied,
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calving has taken place between Fog Lakes and the
Little Nelchina River between about 3,000 and 4,500
feet elevation. The only deviations have been during
years with extremely heavy snow accumulations when
some calving took place during the migration to the
traditional calving grounds (Leuntfer 1965, Skoog
1968, Bos 1973). 1In each of the years 1980 to 1984,
calving took place between May 15 and June 10 in the
drainages of Kosina Creek, Goose Creek, Block River
and Oshetna River (Figure E.3.4.13) (ADF&G 1982h,
ADF&G 19840, ADF&G 1985e).

During spring migration and calving, there is some
segregation of sex and age groups. Although
yearlings and barren cows lag somewhat behind
parturient cows, they also move to the calving area,
remaining scattered along its periphery (Skoog 1968).

Historically, the female-calf segment of the Nelchina
herd has summered primarily in two areas: the eastern
Talkeetna Mountains and across the Susitna River in
the Brushkana, Butte, Deadman, Watana, Jay, and Coal
Creeks complex (Skoog 1968, Hemming 1971). In most
years between 1950 and 1973, varying proportions of
the female-calf segment (ranging from 0 to 100
percent) crossed the Susitna River from the calving

- grounds to the summer range on the north side of the

river.

Summer distribution of Nelchina caribou has been
similar throughout the last five years of study

(1980 to 1934). The female-calf segment has utilized
the northern and eastern Talkeetna Mountains;
particularly heavy use has occurred between the
Little Nelchina and Black Rivers. Radio-collared
male caribou are generally scattered throughout the
high country of tne Nelchina Basin during summer.

Autumn (August 1 through September 31) was a time of
dispersal and movement  for the past five years

(1980 to 1984). Generally, animals moved from summer
range in the Talkeetna Mountains onto Lake Louise
flat. 1In 1984 however, most radio-collared caribou
remained on summer range during this period. Members
of the Nelchina herd have crossed the impoundment
zone during these movements. Most of these crossings
occurred during August and September and involved
only a few animals (ADF&G 1982h, 1983c, 19840,
1985e). However, during 1982 as many as 1,500
animals (15 percent of the female segment of the
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(ii)

herd) were reported to have crossed the upper Watana
impoundment zome from the south (ADF&G 1983c).

Historically, Nelchina caribou have rutted in a wide
variety of locations with the eastern Talkeetua
Mountains and Lake Louise Flat being most extensively
used, The Deadman-Butte Lakes area was also heavily
used during years when major segments of the herd
summered or wintered in the area. During the fall
period, Nelchina caribou move extensively and the rut
may take place in a number of locations (Skoog 1968).
1t appears that habitat type is not a critical
determinant of rutting locations but rather rutting
occurs in virtually any area that caribou might be
moving through during that period (ADF&G 1985e).

During the past five years (1980 to 1984) rutting has
generally involved a west to east movement that
generally left animals in an area from the Talkeetna
Mountains east to the Wrangell Mountainss

Subherds (*)

Eide (1980) suspected that subherds with separate
calving areas existed in several areas of the
Nelchina range. He based this conjecture on reports
of sightings of groups with young calves in these
locations during all seasons including the calving

period. Locations of these possible subherds were
the Watana Creek Hills (upper Susitna-Nenana

" drainages), the upper Talkeetna River, Chunilna

Hills, Alaska Range, and Gakona River. The first
three of these suspected subherds use areas fairly
close to the proposed impoundments, and several
caribou in each were radio-collared by ADF&G (1982h).
Relocations of these animals are shown in Figure

ET374714)
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: The resident subherd in the upper Susitna-Nenana area

(Figure E.3.4.14) was estimated in 1931 to contain
about 1,000 caribou (ADF&G 1982h); however, the
situation is confounded by movements of animals from
the' main Nelchina herd through the area and by use of
the area by summering bulls from the main herd. K.

=-Pitcher (1982*pers: comm) censused the caribou
—population in-October--1982--in the-area north and-west

of the Susitna River above Gold Creek, including the
Clearwater Mountains. The western and northern
boundaries were the Parks Highway and the Alaska
Range. Five days were required to complete the
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census because of periods of bad weather, and thus
caribou movements during the census may have
complicated the counts. Also, about 10 percent of
the main Nelchina herd moved through the southeastern
portion of the census area, further complicating the
data. Pitcher estimated that 2,500 caribou were in
the count area, based on an actual count of 2,077
caribou and his subjective impressions of
sightability and area coverage.

During early May 1980, four adult females and one
adult male were radio-collared from this subherd
(ADF&G 1982h). One of the females migrated to the
main Nelchina calving area, summered in the Talkeetna
Mountains, migrated back through the upper Susitna-
Nenana area in the fall, and rejoined the main
Nelchina herd on the Lake Louise Flats during the rut
and early winter. 1In the fall of 1983, she again
migrated through the range of the upper Susitna-
Nenana subherd. Thus it appears that she was
actually a main herd animal which migrated through
the range of the upper Susitna-Nenana subherd at
least during two years. It is likely that other main
herd animals also follow this pattern (another animal
collared in 1980 showed a similar pattern until
killed by wolves). Therefore, the estimate of 2,500
caribou is considered high. Adequate data are not
available to precisely estimate herd size. However,
it probably ranges between 1,000 and 2,000 animals
and in lieu of a better estimate, 1,500 caribou is
the current ADF&G estimate for this subherd. The
other three females remained in the upper
Susitna-Nenana area throughout the study period,
producing two calves in 1980 and two in 1981. The
bull summered in the Clearwater Mountains, then
joined the main Nelchina herd during the rut on the
Lake Louise Flats.

The Chunilna Hills group appears to be a resident
subherd numbering fewer than 340 animals (ADF&G
1982h). One radio-collared bull remained in the
Chunilna Hills from April to November 19480 when it
shed its collar. Two females were collared in the
spring of 1981, both of which subsequently gave birth
to calves in the area. No overlap with
radio~collared animals from the main herd or other
subherds was noted, although one female did move
across the Talkeetna River,
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(iii)

Small groups of caribou, including cows and.calves,
have been seen in most of the side drainages of the
upper Talkeetna River. This appears to be another
resident subherd, probably of fewer than 400 animals,
and having some spatial overlap with the main
Nelchina herd., Three caribou in this upper Talkeetna
River subherd (two adult females and one adult male)
were collared on April 18, 1930 (ADF&G 1982h). These
animals were relocated 50 times and were always found
in drainages of the upper Talkeetna River or in the
upper reaches of the nearby Chickaloon River (Figure

"E.3.4.14). One female raised a calf in 1980, and

both raised calves in 1981. The male spent the
summer of 1980 in the mountains west of the Talkeetna
River.

Habitat Use (%)

Habitat use was analyzed from aerial determination of

vegetation cover at each caribou relocation (ADF&G
1982h).

At one time or another during their annual movements,
Nelchina caribou propably use most of the vegetation
types in the Susitna area. However, ADF&G (1952h)
found caribou mostly in spruce forest, shrubland,
herbaceous vegetation types, and bare substrate
types, with virtually no use of mixed or deciduous

forests.

Nelchina caribou show considerable variation in
habitat types used seasonally, and types used most by
bulls are different from types used most by cows
(Table E.3.4.14) (ADF&G 1982h). Bulls tend to use
spruce forests more than cows in all seasons except
autumn, whereas cow use of tundra-herbaceous Lypes is

greater -during-all-seasons—than bull use.These .
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differences—are likely a reflection of the tendency
of bulls to remain much longer in the forested
wintering areas and to summer at lower elevations
than cows (see Figure E.3.4.15). Use of shrubland is
similar for cows and bulls overall but differs
seasonally. Bulls tend to use this habitat wost in

.summer and autumn, whereas cows use it most during

spring, calving, and summer (ADF&G 1982h).

As mentioned, differences between bulls and cows in

habitat use were partly related to differences in
elevation. The sexes occurred at about the same ele-
vations during autumn, the rut, and winter, but
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(iv)

females were cousistently found at higher elevations
during spring migration, calving, and summer (Figure
E.3.4.15) (ADF&G 1982h).

The food habits of caribou vary seasonally with
available plant forage (Skoog 1963). 1In spring and
summer, grasses, sedges and the buds of willow and
birch are important, and a wide variety of forbs are
eaten as they become available. Except during years
of late snowmelt when new growth is slow to appear,
lichens are unimportant in the spring diet. In late .
summer, mushrooms are an actively sought, but minor,
diet item. During autumn, browse becomes less
important but sedges and grasses remain major diet
components and lichens assume greater importance.
Through the winter the diet of Nelchina caribou
consists of about equal portions of graminoids and
lichens (Skoog 1968). ‘

Population Characteristics (%)

During the past three decades the Nelchina herd has
experienced a population growth phase from 1950 to
1960, a peak from 1961 to 1965, a decline from 1966
to 1973 and another growth phase from 1974 to 1983
(ADF&G 19840) (Table E.3.4.15). Currently the herd
has 24,095 animals and low cow calf ratios for both
1983 and 1984 indicate reduced or even negative
growth (ADF&G 19385e). ADF&G management objectives
for the Nelchina herd currently include maintaining a
population level of 20,000 adult animals (ADF&G
1982h).

The sex and age composition of the Nelchina herd
remained almost the same from fall 1980 to fall 193l.
Cows and bulls older than one year comprised 49.1
percent and 29.9 percent, respectively, of the herd
in October 1981. Calves comprised 21.1 percent or
42.9 calves per hundred females one year and older
(ADF&G 1982h). The proportion of bulls was aigh
compared to the proportion observed in earlier years,
a finding that would be expected in a growing
population that had previously had a low proportion
of males (Bergerud 1930).

Skoog (1968) estimated the overall pregnancy rate of
Nelchina caribou to be 72 percent for females one
year and older from 1957 to 1962. Full reproductive
potential was not realized even in the fully adult
age classes. Only 13 percent of yearling females
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were pregnant compared to 61 percent of two-year—olds
and 89 percent of females three years and older. 1In
1980 and 1981, the proportion of calves in the post-
calving aggregations averaged about 56 calves per 100
females one year and older (ADF&G 1982h). These data
suggest that considerable calf mortality occurs
shortly after birth. ADF&G estimated that calf
survival to 1l mounths was 43 percent for 1980 calves
and 60 percent for 1981 calves, Survival rates for
older caribou (>1 year) were 93.5 percent for females
and 87 percent for males.

Survival rates of caribou are influeunced by many
factors including disease, parasitism, weather,
accidents, food availability, predation, and hunting.
Parasitism and disease may kill a few caribou each
year in the Nelchina herd, but these are not major
mortality factors. Wet, cold weather during calving
can result in high levels of calf mortality which
Skoog (1968) believed could ultimately control
caribou population levels. However, this is a factor:
that is more likely to affect coastal herds and more
northerly herds than the Nelchina herd (Skoog 1968).

The major factors that are believed to coatrol
caribou mortality and, ultimately, population levels,
both in Alaska and elsewhere, are food availability
and predation (including hunting). However,

over~grazing on preferred winter ranges may cause
caribou to shift to new areas where forage is more
abundant. Bécause many preferred plant species are
slow to recover from the influence of heavy grazing,
such ranges may not again be utilized by caribou for
one or more decades e.g., the main Nelchina herd
shifted awdy from winter ranges adjacent to the
proposed Watana reservoir in the late 1950's to take

advantage of available forage im the Wrangell
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1975). Data from range exclosures established at
various locations in the Susitna Basin in the 1950's
confirm the slow recovery of winter range habitat
north of the proposed reservoir (Pegau 1972, Lieb et
al. 1985). Whenever parturient cows from the

Nelchina- herd. must move .greater distances to reach

their calving ground some calves may be born enroute

~-resulting-in—increased mortality to-the newborn

calves (Skoog 1968). Major shifts in caribou
distribution may also affect the level of harvest by
sport and subsistence hunters depending on the
accessibility of the animals during a given hunting
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season. Based on current range trends increasing use
of the proposed impoundment areas should be expected
in the future (Bergerud 1980). Food availability in
winter, because of snow cover, is likely to be more
critical than availability in summer, and many early
workers speculated that declines in caribou numbers
in North America in the early 1900s were caused by
winter forage (mainly lichen) destruction by forest
fires (Scotter 1967). However, evaluations of more
rigorous analyses (e.g., Henshaw 1968, Kelsall and
Klein 1979, Klein 1967, Roby 1930, and Bergerud
1974a) show that starvation or even observable
debilitation in caribou during winter is rare except
in populations insulated from predators and prevented
from dispersing to unoccupied habitats (Scheffer
1951, Klein 1968, Leader-Williams 1930).

Skoog (1968) believed that neither overgrazing nor

‘fire had greatly affected the Nelchina range in the

early 1960s. The herd was considerably larger then
now, and food availability is unlikely to be a major
factor affecting survival in the present herd.

Several authors have presented evidence that caribou
numbers are effectively controlled by predation. For
example, Kelsall (1968), Parker (1972), Miller and
Broughton (1974), and Davis et al. (1980) all report
evidence that caribou numbers have declined as ‘
predator (mainly wolf) numbers increased, or that
caribou numbers have increased as predator numbers
decreased. Bergerud, in two reviews (1974a, 1980),
demonstrates convincingly that where capable
predators (wolves, bears, lynx) are common and
hunting by man is insignificant, caribou populations
are effectively regulated by predation.

Since the introduction of firearms to North America,
hunting has probably been the major cause of
population declines (Bergerud 1974a, Calef 1930).
Calef (1980) reported that in some herds in the
Northwest Territories, hunter kill is in excess of
annual recrultment. In the former case harvest may
have been accelerated due to increasing caribou
accessibility resulting from changing range use
patterns.

Hunting and wolf predation probably account for about
equal portions of the annual mortality of the present
Nelchina herd (ADF&G 1982h). Table E.3.4.16) shows
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the level of hunter harvest from 1972 to 1981.
During that time, hunter harvest in years for which
herd size data are available has varied from 1.4
percent to 9.6 percent of the herd. Hunter harvest
was about 4 perceunt in 1981.

Wolf predation has reportedly varied with the size of
the wolf population (AFD&G 1982h). Skoog (1963)
estimated that wolves took 1.1 to 2.6 percent of the
herd from 1957 to 1962. More recently ADF&G (1982f)

~ estimated wolf predation rates varying from 7 to 10
‘percent of the herd in 1973 to 2 to 3 percent in
1981. There appears to be no clear relatiouship
between wolf and caribou population levels,
possibly due to the high harvest of wolves (Figure
E.3.4.16) (Bergerud 1980).

The average natural mortality rate for caribou 1 year
and older of both sexes in 1981 was 8.1 percent. If
the ADF&G (1982f) estimate of 2 to 3 percent
mortality applies to adults as well as calves (as
they suggest), then wolf predation combined with
hunter harvest (3.9 percent--Table E.3.4.16) account
for 50 to. 60 percent of the annual adult mortality in
the Nelchina herd.

(¢c) Dall Sheep (%)

Dall sheep studies were conducted in the middle Susitna
River basin during 1980, 1981, 1982 and 1983 (ADF&G 1982d,
19830, 1984j). The purpose of these studies was to
determine the locations and seasons when sheep might be
affected by project activities.,: The study area includes all
drainages flowing into the Susitna River between Jay Creek
and Gold ‘Creek and all drainages west or north of the
Susitna River south of the Demali Highway. Survey efforts

wetre confimed toareas—of known-or-suspected-Dall—sheep—

trabitat—within—this—area—(Figure—E+3+4+17)—(ADF&G-1982d)-.

These areas contain semi-open, precipitous terrain, with
rocky slopes, ridges, and cliffs.

(i) Distribution (%)

. There_are three general areas in the middle Susitna
Basin that have steep-rocky-slopes-at sufficient
elevation to-be.-potential Dall sheep habitat (ADF&G.
1982d). The first of these areas is north of the
Susitna River between the proposed Devil Canyon and
Watana damsites. Aerial surveys were conducted in
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this area in the Portage Creek and Tsusena Creek
drainages (Figure E.3.4.17). The second potential
site for Dall sheep is in the mountains between the
Susitna and Talkeetna Rivers, extending eastward from
the Fog Lakes to Kosina Creek. The third area is
north of the Susitna River, to the east of Watana
Creek. This area was established as a population
trend count area for Dall sheep by ADF&G in 1967
(Figure E.3.4.17).

ADF&G (1982d) conducted aerial surveys to determine
the seasonal distribution and abundance of Dall sheep
in the areas described above on July 22 and 23, 1980;
on March 13 and 25, 1981; between May 13 and June 24,
1981; on July 28, 1981; and on March 23, 1982. The
date, location, number, sex, and age of sheep were
recorded for all sightings (ADF&G 1982d).

A total of 72 sheep (7 legal rams, 12 lambs, and 54
unidentified) were counted in the Portage Creek and
Tsusena Creek drainages in July 1980. Four sheep
were seen north of Portage Creek, two east of Tsusena
Creek, and the other 66 were seen in the headwaters
region of Tsusena Creek. The ouly previous ADF&G
survey in this area was a 1977 count of 91 sheep (8
legal rams, 18 lambs, 65 others). The 1977 survey
included the Jack River drainage (north of Tsusena
Creek), which was not surveyed in 1980. ALl of the
sightings were far from the proposed impoundments and
access roads.

During July 1980, only eight sheep (1 ram, 7
unidentified) were observed in the Watana Mountain -
Grebe Mountain area. This area is used by sheep from
a larger Talkeetna Mountains population. Earlier
observations in 1977 suggested that at least 34 sheep
were present on Mt. Watana. Numerous observatiouns
of sheep in the Terrace Creek area (a southern
tributary of Kosina Creek) have been made, but no
sheep were observed during the 1980 survey.

On March 25, 1981, a winter distribution survey was
conducted in the same area surveyed in July 1980.
Twenty-two sheep were sighted, and two groups of 3 to
4 tracks were seen. These data suggest that groups
of sheep from the larger Talkeetna Mountains
population are migrating into the area during winter.
All sheep observations were located on the southern
extreme of the count area, well away from the
impoundment.
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The Watana Hills area has been surveyed for Dall
sheep by ADF&G yearly since 1967 (ADF&G 1982d). The
data from the 1980 and 1981 surveys show the same
general patterns as previous surveys (Table
E.3.4.17). The 1981 count of 209 sheep was the
second highest number of sheep recorded for this
area. The percentage of lambs was similar to that of
past years and suggests that productivity and
survival are remaining constant. The small number of
legal rams counted could reflect the rather high (13)
sport harvest taken from this area in 1980. Although
the 1981 count was relatively high, it is suspected
that the population has remained stable or perhaps
increased slightly (ADF&G 19382d).

Sheep in the Watana Hills area were surveyed in March
of 1981 and 1982. FEighty-seven sheep were sighted in
1981 and 77 in 1982, all on south-facing slopes.
Geist (197la) suggested that south-facing slopes are
an important part of Dall sheep winter range. They
have shallower snow than slopes with different
aspects. Fewer sheep were observed than in the
summer surveys, probably because of poor
observability due to snow cover and/or movement of
sheep from the area.

(ii) Mineral Lick Use (%)

Mineral licks are known to be important for Dall
sheep and are a common component of spring ranges.
Heimer (1973) suggested that they be considered a
critical habitat requirement. The sheep in the
Watana Hills area have been observed frequeuting at
mineral licks aloug the lower elevations of Jay Creek
at an elevation of about 2,200 to 2,500 feet.

For the purposes of this—discussion—a—small
individual spot where licking has occurred will be
defined as a lick "site'. A specific geographical
area along Jay Creek will be called a lick "area". A
lick area may be composed of several smaller sites.
The sum total of all licking areas alonmg Jay Creek

~~will.be-referred- to-as the.Jay Creek mineral lick.

— Lick—use-is—highly-seasonal; occurring mostly in-
spring and early-summer (mid-May through mid-July ia
- Alaska) (Heimer.1973). The Jay Creek lick sites are
composed of lacustrine material, and interlayered
sequence of fine sand to silty clays. Carbonate
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coating and calcite veins also occur inm outcrops at
some sites.

Jay Creek is on the north side of the Susitna River
and flows into it at River Mile (RM) 209. The lick
areas occur in the lower four miles of the creek,
where elevations generally range from 1,900 feet to
3,000 feet. The major lick area is a steep bluff om
the west bank of Jay Creek (Figure E.3.4.18. The
biuff is located approximately two miles from the
mouth of the creek and extends north along the creek
about 0.2 miles, rising to an elevation of 2,550
feet. The bluff area is often the first visited by
sheep (probably belonging to the Watana Creek Hills
population) traveling to the area from alpine habitat
five or more miles to the north or northwest.

Additional Jay Creek lick areas documented by

ADF&G (1984j) are at the éast ridge (elevation
2,260~2,285 feet), downstream (about 1,950 feet),
upstream (about 2,190 feet), north bluff (above 2,300
feet), cabin ridge (about 2,290 feet), and ravine
(about 2,240 feet) (Figure E.3.4.18).

Sheep trails and scat were also found near the area

known as Red Cliffs, which is nmorth of the boundary

of the proposed Watana reservoir. Although no lick

cavities were found, it appears that the area may be
used as a mineral lick (ADF&G 19343).

Detailed observation of sheep at the Jay Creek lick
areas by ADF&G persounel exteanded from May 11 through
July 11, 1983. Sheep were continually in the
vicinity from May 21 to Jume 12. Another intensive
use period occurred from June 16 to 20, when ewes
first brought their lambs to the lick. Shorter use
periods were recorded after June 20 and sheep were
still seen at the site as late as August lU. Rams
used the licks early in the season, followed by
pregnant or barren ewes and yearlings. Ewe~—lamb
groups did not arrive until June 16 (ADF&G 1984j).

A minimum of 31 percent of the 1983 Watana Creek
Hills population (estimated at 149 animals) used the
Jay Creek lick area. A maximum of 31 individuals
were seen in the lick area at one time (the most ever
recorded) (ADF&G 19847).
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Observations in earlier years were less complete than
those of 1983. During 1981, sheep were observed as
early as May 6. Regular aerial observations of the
Jay Creek area began on May 13 and continued to June
24. Sheep utilized the area on a relatively
continuous basis through the last observation period
on June 24. Observations of sheep at the Jay Creek
lick during 1982 were incidental to other project
activities. ADF&G 1983f reported that sheep were
observed at the lick for the first time on June 8 and
for the last time on July 8.

By measuring the amount of time that sheep spent at
various elevations, using elevation increments of 100
feet, it was found that sheep spent most .of their
time above 2,200 feet. The sheep that could be
viewed spent more of their time (25.7 percent) in the
zone between 2,200 and 2,299 feet than at any other
100 foot zone (Figure E.3.4.19). However, this does
not include time spent in areas not completely
visible to the observer. When these periods of time
are incorporated into the analysis, sheep spent only
13.8 percent of the time below 2,200 feet (Figure
E.3.4.19).

Sheep-hours observed were compiled for various
activities at nine elevation zones (ADF&G 1984j).
Eighty-five percent of the licking activity occurred

e (d)——Brown—Bear—{*-)

in two zones, 2,200 to 2,299 feet and 2,300 to 2,399
feet (Figure E.3.4.20).

‘As shown invFigure E.3.4.20, very little licking
. activity took place below 2,200 feet. Ounly 4 of the

27 different licking sites observed on the bluff
occurred below 2,200 feet.
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(i) Distribution. (&) . .

Most of the site-specific information for brown bears in the
Susitna Basin was obtained from recent studies by ADF&G
(1982e, 19831, 1984n, 1985n). Additional site-specific
information was obtained from studies in the upper Susitna
-~ and Nelchina River basins during 1979 (Miller and Ballard
1980, Spraker et al., 1981).

Brown bears or grizzly bears (the former term will be
used throughout this report) are widely distributed
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and abundant in most parts of Alaska. Brown bears
appear best adapted to relatively open, undisturbed
areas with good cover and an abundance of perennial
succulent herbs and/or fruit-bearing shrubs (Mealy et
al. 1981). The omnivorous food habits of brown
bears as well as their nongregarious soclal structure
and high degree of mobility allow them to utilize
resources in a large number of habitats throughout an
expansive area {(Knight 1980). Brown bears appear to
be able to adapt to a variety of man-caused

"disturbances in their habitat. However, experience

has amply demonstrated that brown bear abundance is
usually incompatible with human presence; human-bear
interactions commonly have resulted in the
extermination of brown bears from settled areas
through intensive hunting, trapping, and/or poisoning
programs,

Brown bear research in the middle Susitna and
Nelchina River basins has been ongoing since 1978
(Ballard et al. 1980, Spraker et al. 1981). Most
studies were initially concerned with the effects of
brown bear predation on moose, but more recent
studies have concentrated on all aspects of brown
bear ecology (ADF&G 1982e, 19331, 1984n). No
site-specific information is available on brown bear
in the lower Susitna Basin. Within the middle
Susitna Basin, brown bears generally are most
abundant in open tundra habitats during most of the
late spring and early fall periods. Many brown bears
appear to utilize lower elevation spruce habitats
during the early spring. Curreat information
suggests that brown bears in the middle Susitna Basin
are abundant and that populations are young and
productive,

- Seasonal Movements (%)

The brown bears' omnivorous feeding habits, social
structure, behavioral interactions, and winter
denning requirements necessitate extensive
movements throughout large areas (Craighead and
Mitchell 1982). 1t appears that the utilization
patterns of large geographic areas by brown bears
is largely dependent on the spatial and temporal
availability of food. Information from a number of
areas in Canada and the United States suggests that
brown bears establish traditional movements to
exploit dependable sources of food. Often these
food sources are only seasonally available for
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short periods of time. Extensive traditiounal
movements are common in many populations of brown
bear (Pearson 1976, Reynolds 1979, Craighead
1980).

Based on 1,449 relocations of radio-collared brown
bears in the middle Susitna Basin during 1980
(n=15), 1931 (n=18), 1982 (n=14), and 1983 (n=43),
ADF&G (1982e) documented regular seasonal movements
of brown bears that appeared to be associated with
regional and elevational differences in food
availability. - Movements of brown bears from the
middle Susitna Basin to Prairie Creek during July
and August were perhaps the most notable regional
movements observed during the study. These regular
seasonal movements of brown bears appeared to be
associated with high concentrations of spawning
king salmon in Prairie Creek during this time of
year,

During the period 1980 to 1983, an average of 27
percent of radio-collared project area brown bears
were recorded at Prairie Creek during the king
salmon spawning period, with a high of 36 percent
in 1980 and a low of 13 percent in 1981 (ADF&G
1984n). Fifty-six percent of males were drawn to
this region from a 2,300 square mile (mi2) area,
while 18 percent of females were drawn in from a

-850 square mile area. Although a large number of

animals may utilize this food source, it is not

--clear whether -brown bears-are dependent on the

supply of salmon. For example, moderately dense
brown bear populations exist in the adjaceunt
Nelchina Basin without access to salmon (Miller aad
Ballard 1982). As suggested by ADF&G (1982e),
Prairie Creek salmon may be an important buffer

when—other—food—sources—such—as—berry—crops—are

less—availables;—and—this—additional food-source —— ,

results in a higher carrying capacity of the middle
basin for brown bears. Many brown bears that move
to the Prairie Creek area have portions of their
home ranges north of the Susitna River, and
therefore have to cross the river en route to or

“from Prairie Creek. .

&l022

Movements.of. brown-bears in the early spring also .
appear to be related to elevatioan and the avail-
ability of new plant growth (ADF&G 1982e). With
the exception of sows with cubs, it appears that
many brown bear moved to lower elevations on or
near the Susitna River following emergence from
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overwintering dens. This was attributed to the
relatively earlier melt~off of snow, particularly
on south-facing slopes, and the subsequent
availability of overwintered berries and new plant
growth. Carcasses of winter~killed ungulates and
new-born calves in these areas also would provide
food for brown bears. Radio locations of brown
bears in the middle Susitna Basin during the
springs of 1980 and 1981 indicated that, excluding
sows with newborn cubs (which remained at higher
elevations), 62 percent and 52 percent of the
radio-collared animals, respectively, moved to
areas on or adjacent to the Susitna River (ADF&G
1982e). Analyses of 2,211 observation of brown
bears in other than den-related activities showed
marked preferences for the impoundment zones (p
less than 0.05) (ADF&G 1985n). Selection for lower
elevations was greater in the Watana impoundment
zone than that of Devil Canyon, and was strongest
during spring months (April 1 to June 30). TFemales
with newborn cubs remained at high elevatiouns
throughout the year. ‘

Although some of the regional and elevational move-
ments of brown bears In the middle Susitna Basin
may be related to forage availability, these move-
ments may also be associated with brown bear preda-
tion of moose aund caribou calves. Directional
movements by four radio-collared brown bears to and
from the calving grounds of the Nelchina caribou
herd suggest that brown bears may move to calving
areas primarily because of the availability of
calves (ADF&G 1982e).

Denning (%)

Brown bear dens in the middle Susitna Basin were on
moderately sloping southern exposures, and were
generally dug in gravelly soils either in tussock
or shrub habitats (ADF&G 1982e). (Use of
vegetation types for denning is discussed below.)
None of the bears in this study reused den sites
although many bears tend to use the same location
in successive years (ADF&G 1984n). Brown bear den
sites ranged in elevation from 2,330 to 5,151 feet
with an average elevation of 4,202 feet (s.d.=717
feet, n=47).

Radio-~collared brown bears in the middie Susitna
Basin entered dens in late September—early October
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(ii)

© Comparisons of the use of vegetation types by brown

from 1980 to 1982, and emerged from those dens in
mid April-early May (ADF&G 1984n).

Habitat Use (%) k,}

Canada utilize a wide range of vegetation communi-

ties. Habitat affinities of brown bears in the

middle Susitna Basin were based on the predominant ,
vegetation types in the vicinity of each relocation }
of the radio-collared bears as determined from aerial
observations. . Brown bear use of spruce vegetation ,
types, which are concentrated around and in the "
proposed impoundments, was highest in May and June }
(Table E.3.4.18) (ADF&G 1982e). Bears tended to

move to shrublands at higher elevations later in the '}
summer (58 percent of the observations in September )
were in shrubland, whereas only 28 percent of the May

Brown bears in other areas of Alaska and northern r}

- sightings were in this type) (ADF&G 1982e). ~)

bears during the spring and the remaining portion of _
the year indicated that brown bears used spruce )=
forests significantly more often during the spring

than during other times of the year (ADF&G 1982e).

As discussed earlier, sows with newborn cubs tended

to remain at higher elevations; of 68 observations of

sows with cubs, only 1 occurred in spruce habitat.

- habitats (35 percent), tundra (10 percent), and

Shrublands were most commonly used by sows with cubs
(49 percent of the observations) followed by "other"

riparian communities (4 percent). :

~ Food Habits

Studies of the feeding habits of brown bears indi-

' .
o

ecate-that—the—-speci-es—is—omniveorousy—feeding-on-a——
wide range of plants and animals. Although plant
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material may commonly comprise a major portion of
the diet, it appears that brown bears prefer high-
protein animal food (Craighead and Mitchell 1982).

From dietary studies of brown bears in interior
~=Yukon (Pearson 1976) and in Yellowstone National
. Park- (Craighead and Sumner 1980), it appears that
brown-bears most commonly utilize graminoids and
forbs during the spring and early summer. As
berries and fruits become more available, these
also are incorporated into the diet, Brown bears
will eat carrion, if available, and may also kill
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ungulates or other large mammals. Small rodents
such as ground squirrels are most often consumed
during the late summer.

As discussed earlier, brown bears are attracted to
both natural and artificial food sources,
particularly if food is abuadant and readily
available. Some brown bear populations
traditionally form aggregations to feed on salmon
during the major fish runs (Stornorov and Stokes
1972).

Information on the diets of brown bear in the
middle Susitna Basin is limited. Overwintering
berries and new green shoots of grasses and forbs
are consumed during the early spring. Winter-
killed ungulates as well as moose and caribou
calves also are eaten. King salmon likely comprise
much of the diet of bears moving to Prairie Creek
during the salmon run in July and August. Berries
such as Vaccinium spp. are likely consumed through-
out the late summer and fall period.

One of the most notable results of the brown bear
studies in the middle Susitna Basin is recognition
of the importance of brown bear predation to moose
recruitment. Ballard et al. (198la) found that of
123 radio-tagged moose calves, 55 percent had died
of natural causes by November (following their
birth) and that 79 percent of all natural mortali-
ties were caused by brown bear predation. Reloca-
tions of 23 radio-~collared brown bears that were
intensively monitored (twice per day) during the
spring of 1978, showed that 14 of the 23 bears
regularly relocated were observed at least once oun
a moose calf kill (Ballard et al. 194la, Spraker et
al. 1981). During the latter study, a total of 37
calf moose, 28 adult moose, 4 unidentified moose, 3
caribou, and 6 other species of mammals were killed
by brown bears, yielding a total of 1 kill/5.6 ob-
servation days (1l moose/6.3 observation days). An
intensive relocation was also undertaken in 1984.
During the spring period twenty-six moose calf
kills were positively identified for 16 radio-
marked bears, an additional 8 kills of nou-calf
moose and 3 age- or species—unknown kills were also
observed. This represents a total of 48 known or
suspected kills of ungulates by these bears during
the spring, approximately 3 per bear. Female with
newborn cubs had the lowest predations rates (1.5
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kills of moose calves/66.7 visuals), and females
with yearlings had the highest rates (1/11.5
visuals). The low rates for females with newborn
cubs doubtless reflects the elevational separation
which typically separates these bears from other
bears during the spring (ADF&G 1982e). This
separation puts most females with cubs away from
the area where most other bears are concentrated
and also away from the areas where moose calves are
being born. Although the full importance of this
highly preferred food source to brown bears is not
known, Craighead and Mitchell (1982) found spring
weight gains only in brown bears able to secure
ungulate calves or similar high protein diets.

Home Range (%)

The average home range size of male brown bears in
the middle Susitna Basin in the period 1980 to
1983 was 282,687 acres (n=24); for females it was
94,118 acres (n=52) (ADF&G 1984n) during the same
period.

Comparisons of the home range sizes of brown bears
in the middle Susitna Basin with brown bears in
other areas indicate that bears in the Susitna
Basin have relatively large home ranges (Table
E.3.4.19) (ADF&G 1982e). Only home ranges of bears

from northwestern Alaska (a relatively unproductive
population) were larger. On the basis of this
information, ADF&G (1982e) suggested that home
range .size and brown bear densities are ianversely
related and ~that both are a function of the
distribution and abundance of food resources.

The large home ranges of brown bears in the Susitna
Basin, therefore, may reflect relatively low

l,) ro du [ &4 t i. vV j‘_ t y“'O‘f""fO (o] d“"i:t”em'S“‘"t*h‘a"t"'"a'r e,w_i,mporr.r:a,n‘ EM"EO T
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brown-bears—and/or-a—patchy-distribution of

important food items. Alternately, the attraction
of .a high quality food source such as Prairie Creek
may induce bears to include large traversed areas
into their home ranges.

-As discussed previously for moose, home range
~analyses—-are-useful -in-assessing the number of
-—animals--that-may-be-affected. by the proposed. . ..

impoundments. ADF&G (1982e) examined the
relationships between the home ranges of
radio-collared brown bear during 1980 and 1981 and
three arbitrarily chosen areas that included: (1)
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the proposed impoundment, (2) a 1 mile zone around
the proposed impoundments, and (3) a zone occupying
areas 1 to 5 miles from the proposed impoundments.

The mean overlap of the home ranges of 19 brown
bears with the impoundment was 5 percent (range of
0 to 25 percent), for the l-mile zone it was 15
percent (0 to 48 percent), and for the 5-mile zone
it was 52 percent (0 to 100 percent) (ADF&G 1982e).
These figures under-represeunt the actual use by
brown bears of the area in and adjacent to the
impoundment area because the home range figures
used in calculating the percent overlap are the
total annual home ranges. Seasonal use by brown
bears, particularly during the spring, is more
intensive.

Similarly, analyses of the proximity of relocations
to the proposed impoundments show that radio-
collared brown bears selectively use areas that are
close to the Susitna River, particularly during the
spring period. Comparisons of the number of bear
relocations in' the impoundment areas, as well as in
the two "impact' zones discussed earlier, indicate
that use in the actual impoundment area was greater
than expected during all periods (almost four times
greater during the spring) and that use of the
outermost zone (one to five miles was less than
expected (ADF&G 1982e). However, these analyses
may overestimate use of the impoundment zone by the
middle basin population because of sampling bias.

(iii) Population Characteristics (*)

-~ Population Size (%)

Brown bear population estimates are extremely dif-
ficult and expensive to obtain because of the
wide-ranging behavior of most individuals and their
use of some habitats where sightability is poor.
Miller and Ballard (1980) used a Lincoln Iandex to
calculate a rough density estimate of 1 bear per
10,112 to 15,296 acres in the Susitna River
headwaters during 1979. This estimate suggests
that brown bear densities are intermediate between
densities in southern and coastal Alaska and the
Brooks Range (Table E.3.4.20). Based on an
estimate of 1 bear per 10,112 acres, the brown bear
study area (an area of 2,093,678 acres that
includes the middle basin, see ADF&G 1982e) would
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have a population of approximately 206 brown bears.
This estimate was reevaluated in 1983 (ADF&G
1984n), resulting in an estimate of 131 to 409
bears, with a mean value of 212. Preliminary
analysis of the 1985 survey (ADF&G 1985n) produced
an estimate of 224 bears.

Population Structure (%)

Information on the sex and age structure of the
brown bear population in the middle Susitna Basin

'was available from GMU 13 harvest data during 1970

to 1980, the 1979 study of brown bears in the
middle Susitna and Nelchina River basins (Miller
and Ballard 1980), and from capture data from
recent brown bear studies (ADF&G 1982e, 19831,
1984n) (Table E.3.4.21).

e

The age composition of brown bears captured in the

~middle Susitna Basin during 1980 and 1981 was 19.6

percent cubs, 11.8 percent yearlings, 12.7 percent
two-year olds, 15.7 percent three- and four-year
olds, and 39.2 percent adults. The moderately high
percentages of young animals in the Susitna brown
bear population suggest that the population is
young and productive.

Productivity (%)

The mean litter size for brown bears in the middle
Susitna Basin was 2.1 (range of 1 to 3), based on
nineteen litters of newborn cups observed with
radio-collared females since 1978 (ADF&G 1934n).
The mean litter size for the basin is comparable to
those in highly productive brown bear populations
on Kodiak Island and on the Alaska Peninsula, and

is higher than litter sizes in the relatively
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unproductive Brooks Range brown bears (Table
E.3.4.22). ~

Of 32 cubs in 16 known litters produced in GMU 13
from 1978 through 1983, 15 (47 percent) died during
their first year (ADF&G 1984n). One of these
losses may have been—capture-related. During the

“same time period, 12 "litter" of yearlings were

followed, with §ix of these 20 bears (30 perceat)
dying before they were two years old. Causes of
cub losses were not-determined for most cubs, but
predation by male brown bears was considered most
probable (ADF&G 1982e, 1984n).
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Three of six cubs fitted with mortality collars
(activity sensing) in 1983 were killed by other
brown bears. Comparisons of the reproductive rates
of brown bears in the middle Susitna and Nelchina
Basins with reproductive rates of other brown bear
populations indicate that the Susitna and Nelchina
Basins support some of the most productive brown
bear populations in Alaska (Table E.3.4.23).

Dispersal (%)

ADF&G (1982e) believed that dispersal of sub-adult
brown bears, both to and from the study area, was
probably common. Several instances of dispersal by
radio-collared brown bears were recorded. One
male, originally tagged as a 2-year-old in 1978 on
the Susitna River north of the Denali Highway, was
recaptured and radio-collared near Clarence Creek
on the Susitma River. Another 2-year-old male was
captured near Deadman Creek during the spring of
1981 and moved downstream (54.9 miles) to the
vicinity of Moose Creek. During the fall, the same
animal moved back to the vicinity of Sherman and
Curry. The importance of dispersal in maintaining
brown bear population levels in the Susitna River
basin and in adjacent river drainages is unot

known.

Sport Harvest (%)

ADF&G harvest data for brown bear in the Susitna
brown bear study area are presented in Table
E.3.4.24) (ADF&G 1984n). From 1970 to 1982,
harvests averaged 24 per year (5 to 42). The mean
age of brown bears taken during the period

1970 to 1982 was 6.1 years (5.8 for males and 6.5
for females). This relatively young age suggests
that many project area hunters are not selecting
large trophy bears. Of 656 bears that have been
harvested and aged in GMU 13 from 1970 to 1980, 10
percent were yearlings, 29 percent were 2-years—old
or less, 41 percent were 3-years-old or less, and
52 percent were 4-years-old or less (ADF&G 1982e).
In recent years, sport hunters have applied
pressure to extend brown bear seasons and bag
limits in GMU 13. This pressure has largely
resulted from research showing that brown bears are
a major predator on moose calves (Ballard et al.
1980, 198la). In addition, Miller and Ballard
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(e)

- (1980) suggest that there may be a harvestable }
surplus of brown bears in GMU 13.

Black Bear (*¥%) .ﬁ

the Susitna Basin was obtained from recent studies by

ADF&G (1962e, 19831, 1984n, 1985n) during 1980-1984. Most

of the data for 1981 and 1982 was for the middle Susitna ,
Basin (upstream from the Devil Canyon damsite), but later ‘l
studies also focused on bears downstream from Devil Canyon.

All site-specific information on black bear populations in '(

(i) Distributioﬁ (o) ’1

Black bears are the most common and widely distribu-

ted of the three bear species in North America. ’
They occur in most areas of Alaska as far north as 1
the Brooks Range. Black bears are highly adaptable

and are able to utilize a wide variety of habitats,

Like brown bears, they are omnivores and their ranges ‘E
and diet respond to regional and temporal changes in

food availability. Prime black bear habitat can be

generally characterized by relatively inaccessible ;S
forested terrain, thick understory vegetation, and

abundant sources of plant foods such as succulent

‘herbs and forbs, berries, and fruits (Pelton 1982). j{

Black bears appear to be moderately abundant in the

middle Susitna Basin. However, because of the limi- ,

ted distribution of suitable habitats, black bears 'l
~-generally -occur in the narrow fringe of forested

habitat along and near the Susitna River.

~ Seasonal Movements (%*¥) }

Based on relocations of radio-tagged black bears S
during—1980-to—1983;-ADF&G—(1982e;-198315-1984n)— ‘[
deseribed—the-—probable-seasonal _movements of black

bears in the middle Susitna Basin as follows. 1In
years of normal or abundant berry crops, many bears ; i
move in late summer, to somewhat higher country
adjacent to the spruce habitats along the river, '
returning to their spring and early summer home '%
ranges near the river to den. Most of these late

© -summer-movements -are-upstream (east) and in a
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northerly.direction (ADF&G 1982e). In years of -
subnormal berry crops, most individuals make more I
extensive movements, moving long distances upstream
or downstream in search of acceptable foraging
areas or areas where salmon are available. These
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movements occur primarily along the main Susitna
River, indicating that it is a main transportation
corridor. Most individuals making these extensive
movements return to their former home ranges, but
some do not. In late summer and fall, particularly
during poor berry years, these extensive movements
of black bears may bring them in close coantact with
brown bears, possibly resulting in increased
mortality of black bears through inter-specific
predation (ADF&G 1982e).

Females with newborn cubs are exceptions to this
general pattern of seasonal movements. Females
with cubs make less extensive movements than other
bears regardless of the berry crop.

- Denning (%¥)

Distributions of den sites of black bears in the
Susitna Basin indicate that dens occur most
commonly in steep terrain along the main Susitna
River and its tributaries (ADF&G 1982e). However, -
the band of acceptable denning habitat appears to
become narrower and more confined in upstream areas
where dens are restricted to the immediate vicinity
of the Susitna River.

Black bear dens in the Susitna Basin were geunerally
located on moderately sloping hillsides; the mean
slope of 15 dens located during 1980 and 1981 was
36 percent (range of 18 percent to 53 percent).
Half of the dens were located on south-facing
slopes, and the remainder were on east~ to
north~facing slopes.

As of 1985, 82 black bear den sites had been
located within the study area; 23 downstream of
Devil Canyon, 23 within the Devil Canyon dam impact
area, and 36 within the Watana Dam impact area
(ADF&G 1985n). The 82 black bear dens range in
elevation from 625 feet to 4,340 feet; 5 dens were
above 3,100 feet. The mean elevation for 79 dens
was 2,018 feet (s.d.=600 feet). For 20 den sites
in the vicinity of the proposed Devil Canyon
impoundment, the mean elevation was 2,149 feet
(range=1,400 to 4,340 feet, s.d=643). Of 34 den
sites located in the vicinity of the proposed
Watana impoundment, the mean elevation was 2,186
feet (range=1,675 to 3,450, s.d=541). Downstream
of the Devil Canyon damsite, the mean elevation of
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24 black bear dens was 1,599 feet (range=625 to
3,125 feet, s.d=631). Of the 82 black bear dens »
examined on the ground, 33 were in natural cavities |
and 4] were excavated, Eight had an unkoown -
origin. Virtually all of the natural cavity dens

appear to have been used in preceding years; some T
may have been used for decades or longer. O0Of 14 {
dug cavities examined, 7 were considered to have

been previously used (ADF&G 19831). x

In contrast, black bears on the Kenai Peninsula

were rarely found to reuse dens duriang successive .
years (Schwartz and Franzmann 1981b). ADF&G |
(1982e) suggest that the relatively high reuse of .
dens by black bears in the Susitna Basin may

indicate a scarcity of acceptable den sites and/or ‘

habituation to specific sites. Z

Black bears usually emerge from dens in late April :
or early May, and most have entered dens by the end 'f
of October (ADF&G 1984n).

(ii) Habitat Use (#%) ;s

Habitat use by black bears in the middle Susitna
Basin appears to be similar to general use patterns ;
reported elsewhere in North America, where black ‘
bears most commounly inhabit forested areas with

dense understory vegetation (Jonkel and Cowan 1971, :
Fuller and Keith 1980). Of 908 aerial observatious 'i
of 53 bears in the Susitna Basin, black bears were

most often located in shrubland (42.7 percent of

observations) and spruce (39.4 percent) habitats *J
(Table E.3.4.25) (ADF&G 1982e). Use of spruce

habitats remained high throughout the year but was

much less prevalent during the summer months. During
August;blackbears—were—often—present—in-shrubland———

h.abi-t 1
habitats—adjacent—to—the-spruce—forests.—This—use—of

shrubland areas was thought to be related to seasonal -
increases in the availability of ripening berries ‘{
(ADF&G 1982e). Use of spruce habitats appeared to
differ among male and female bears. Of 126 locations .
of female bears during the summer period, 43 percent i

.occurred in gpruce habitats, whereas of 125 locations

-of males; only 30 percent-occurred in spruce habitats

(ADF&G-1982e)., il il S o o {
An examination of habitat use by black bears within

the proposed impoundment area for the Watanma Stage I .
dam showed that deciduous forests and shrublands were }
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used significantly more often than expected. Other
habitat types were used approximately in proportion
to their availability. 1In the deciduous forest cover
type, closed birch and open birch forests accounted
for all of the locations. - Similar habitat associa-
tions were observed in black bear populations in
northern Alberta (Fuller and Keith 1980).

~ Food Habits (#*¥)

Throughout their range in North America, black
bears consume primarily grasses and forbs during
the spring, soft mast (fruits and berries) of trees
and shrubs during the summer, and a mixture of hard
and soft mast during the fall., Only a small por-
tion of black bear diets typically consist of ani-
mal matter and then primarily in the form of
insects or carrion. Spring is generally a period
of food scarcity and bears may often subsist on
remaining fat reserves (Rogers 1976). Preferred
high~quality foods of black bears are generally
more abundant during the summer, and animals
develop most of their fat reserves during this
period.

Little site-specific information is available on
the food habits of black bears in the Susitna
Basin. As discussed earlier, berry crops such as
blueberry and crowberry are an important component
of the late summer diet, and movement of black
bears into shrubland habitat is thought to be
related to the availability of berries in these
areas. The presence of devil's club berries in
many scats suggested that these berries may be a
greater attraction to black bears in downstream
riparian areas than spawning salmon (ADF&G 1984n).
Horsetails, grasses, and sedges were also commou in
scats. Although plant foods may constitute the
staple diet during most of the year, black bears
may also prey on moose calves during the spring
(ADF&G 1982e). Black bear predation on moose
calves is prevalent on the Kenai Pennisula, where
70 percent of the known predator-caused deaths were
attributed to black bears (Franzmann et al. 1980).
During intensive radio-monitoring of black bears
during May 22 to June 22, 1931, one male bear was
observed on one calf moose kill and one adult
caribou kill. Later in July, the same bear was
observed on a kill of a radio-collared adult moose.
It is not known if the bear had killed these
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animals or if it was scaveunging kills of another

predator. ADF&G modeling suggests that black bear
predation on moose during May 15 to July 15 amounts
to 0.003 calves/bear/day and 0.001 adults/bear/day

(ADF&G 1984n).

" Home Range (%%

During 1980 to 1983, the mean home range size of 90
black bears in the middle Susitna Basin was

32,865 acres; 21,251 acres for 47 females and

45,220 -acres for 43 males. During 1981, however,
the average home range size was 53,888 acres:

',49,408 acres (200) for 1l females and 57,792 acres

for 12 males. Although large variations in home
range size between years may be partly related to
the greater number of observations of bears during
1981, ADF&G (1982e) suggests that the larger home
ranges may reflect relatively poor berry crops and
the subsequent need for black bears to move greater
distances to find suitable foraging areas. The
observation of black bears morth of the Denali
Highway (a rare occurrence) during 1981 supports
the suggestion that black bears made atypically
long movements during the summer of 1981 (ADF&G
1982e). Comparisons of home range sizes of black
bears on the Kenai Peninsula (4,096 acres for

females and 24,192 acres for males) (SchwarLz and

Franzmanon l981b) with those of black bears in

- the Susitna area suggest that home ranges of black
‘bears in-the middle basin are larger.

The proximity of black bear home ranges to the pro-
posed impoundments suggest that black bear distri-
butions are closely associated with lower—elevation
habitats along the Susitna River. ADF&G (1982e)

: deiineated“two arbitrarily chosen -zones—around—the
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within 1 mile of the lmpoundments and the other

-included all areas 1 to 5 miles from the

impoundments) to assess the potential effects of
the impoundments and associated development on

‘black bear populations. The mean overlap of 27

blatk bear home. ranges: with the impoundment areas

~was=14-percent (0 -to-45-percent). - Overlap in the
-two-adjacent’ zoneés-was. 50 percent (0 .to 100 .

percent) and 122 percent (56-195 percent) for the 1
mile and the 1 to 5 mile zones, respectively. The
overlap can exceed 100 percent if the home range is
within the zones around both impoundments.
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(iii) Population Characteristics (%¥)

~ Population Size (%)

Based upon a variety of methods, including Lincoln
Index, home ranges and aerial reconnaisance, the
preliminary estimate of the black bear population
between Devil Canyon and the Oshetna River is about
111 bears (ADF&G 1985n).

— Productivity (%¥

Black bear populations in the middle Susitna Basin
appear to be fairly productive and healthy (ADF&G
1982e). This suggests that habitat is adequate,

- even if limited in extent.

A total of 69 cubs from 32 litters were observed
from 1980 to 1984. Mean litter size was 2.2 cubs,
with a range of 1 to 4. Thirteen of these litters
were observed in the natal dens. These litters
have a

larger mean size of 2.4 (2 to 4) (ADF&G 1985n).

The observed litter size for 7 litters of yearllno
black bears was 1.9 (ADF&G 1982e).

Litter sizes in the Susitna Basin appear to be
similar to those reported for litters in other
parts of North America. The mean litter size for
black bears on the Kenai Peninsula was 1.9 cubs/
litter, based on radio-collared animals (Schwartz
and Franzmann 1981b). Ericksoan and Nellor (1964)
reported an average litter size of 2.15 for black
bears in Michigan and 2.0 for Alaska (the exact
locale was not identified). Jonkel and Cowan
(1971) documented litter sizes of 1.5 to 1.8 cubs/
litter for a relatively unproductive black bear
population in Montana over a several-year period.

Although cub production appears to be quite high in
the Susitna Basin, cub loss also is high. Based on
only four litters that were observed prior to June
1981, four of nine (44 percent) cubs were lost. No
losses of cubs from litters were observed on the
Kenai Peninsula (Schwartz and Franzmann 1981). The
high rates of cub loss in the Susitna Basin are
believed to be related to the vulnerability of cubs
to predation by brown bears and to the relatively
high black bear densities (and intra-specific
competition for suitable habitats) (ADF&G 19382e).
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ADF&G (1982e) suggests, on the basis of available
productivity indices, that the Susitna populations
are not as productive as black bear populations on
the Kenai Peninsula. This was based primarily on
the older age of reproductive maturity in the
Susitna Basin and the high rate of cub loss.

Dispersal (%)

Dispersal of black bears from the middle Susitna
Basin may contribute to bear populations in adja-
cent areas. Dispersal of bears into the Susitna
Basin appears less likely, however, because of the
apparently saturated nature of black bear habitat
along the Susitna River (ADF&G 1982e). Several
instances of dispersal from the study area have
been documented. One sub-adult male was captured
at Clark Creek and was later shot near Hurricane on
the Parks Highway. A four-year old male was
captured north of the Susitna River and was later
shot in an area 44 miles to the south., Three adult
black bears moved downstream from the middle
Susitna Valley to areas downstream from the Devil
Canyon damsite., Two of these bears denned in the
downstream areas.

Sport Harvest (%)

Based on Alaska Department of Fish aud Game records
for the 1973 to 1980 period, plack bear harvests

for GMU 13 averaged 66/year (range 45 to 85) during

a 365 day season with a bag limit of 3 bears (cups
and females with cubs excluded from legal bag
limit) (Table E.3.4.26) (ADF&G 1982e). Males

.constituted 74 percent of spring harvests and 65

percent of fall harvests. Most of the harvest (74
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The current harvest is well below the sustainable
harvest level. At present, it appears that few
hunters sufficiently prize black bear meat or pelts
from GMU 13 to charter an aircraft to hunt away

from the road system; only 35 percent of the
~hunters taking .black.bear from 1973 to 1980
.recorded aircraft _as their primary means of

transportation Table E.3.4.26. However, it 1is
probable that the increasingly restrictive seasons
and conditions for moose and caribou hunting in GMU
13 will result in increased black bear hunting in
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percent)-occurred-in-the—fall season-when bears
were taken incidental to moose or caribou hunts,




(£)

this area, especially as more hunters become aware
of the existence of substantial black bear
populations in the unit.

Recorded black bear harvests in the Susitna study
area from 1973 to 1980 averaged 8/year (a range of
1 to 15). In general, black bear harvests have
been increasing in recent years with the largest
recorded annual take occurring in 1980. The
largest harvests have occurred in the downstream
region of the Susitna River between the Indian and
Talkeetna Rivers, the only portion of tne study
area currently accessible by river boat or highway
vehicle,

Wolf (¥%)

Wolves in GMU 13 have been the focus of many studies and a
subject of controversy for over 30 years (Ballard 1981).
The history of GMU 13 wolves between 1957 to 1968 is
summnarized by Rausch (1969). From 1943 to 1953, poisoning
and aerial shooting by the federal government reduced wolf
populations to low levels. By 1953, ounly 12 wolves were
estimated to remain in the basin. The population expanded
to a peak number of 400 to 450 by 1965 after federal
predator control efforts were curtailed (Rausch 1969).
Moose populations declined to low levels in the area,
stimulating a series of predator-prey interaction
investigations beginning in 1975 (Stephenson 1978, Ballard
and Spraker 1979, Ballard and Taylor 1980, Ballard et al.
1980). Wolf control efforts were renewed in 1976 to 1978,
but by 1980, the wolf population had returned to pre-control
levels (Ballard 1981). Recent data on wolf distribution,
habitat use, population characteristics, and detailed
histories of individual wolves and their packs are provided
by ADF&G (1982f, 1983g, 1984d).

(i) Distribution (%%

At least 19 wolf packs were kunown or suspected to be
utilizing the Watana and Gold Creek watersheds from
1980 to 1984. At least six and possibly seven of
these packs occur adjacent to, or partially overlap
with, the project impoundments.

Individual wolf packs establish territories which,
overlap little with adjacent packs (ADF&G 1982f).
However, because of the large harvest of wolves in
this area, packs are periodically eliminated, and
areas with no wolves exist for varying periods of

851022

© E~3~4~57



time until new packs are formed by animals dispersing
from adjacent areas. ADF&G (1982f, 1984d) provided
detailed histories of pack formation, membership
changes, and disiuntegration for 13 packs, some
beginning as early as 1977. These data indicate that
pack territories appear to be more stable than
membership (i.e., that a pack is defined by the area
it defends rather than its size or individual
members ). This may be the direct result of the
destabilizing influence of extended heavy hunting and
trapping and the removal of key individuals from pack
structure.

During the summer, activities of packs containing
breeding adults are centered on den and rendezvous
sites, the latter being above-ground sites where the
pups play and are fed from the time they are about 2
months old. At least 16 den and rendezvous sites are
known to be used by the packs in the Watana and Gold
Creek watersheds. Dens are generally but not always
roughly centered within a pack's territory, and each
is frequently used for more than 1 year. Average
distance between 35 dens in the Susitma and adjacent
areas was computed to be 28.1 miles (ADF&G 1982f), a
distance that compares well with 24.9 miles observed
in the Brooks Range of Alaska (Stephenson and Johnson
1973). h

EGED)

Habitat Use (¥%)

: Habitat-typesvused by wolves varwaidely (Paradiso

and Nowak 1982) and in any particular area are
probably determined largely by the habitat of their
major prey. In the Susitua Basin, detailed data on
habitat use were collected for the Watama pack
between April 1980 and November 1981. This pack used

encounteredin_birch-shrub,  mixed low shrub, and

851u22

a—wide—variety-of-habitats-but-was-most—Erequently

woodland black spruce habitat types (ADF&G 1962f).

Wolf dens in the Susitna area are mostly old red fox

‘dens taken over and dug out by wolves. The majority

are located on slightly elevated sandy areas provid-

ing good drainage. Entrance holes face predominantly

south or east. Both dens and rendezvous sites have

been_ _found in a.variety of habitats. "~Overstory trees

or shrubs at den sites include spruce, aspen, balsam
poplar, paper birch, and willow in densities ranging
from 90 percent cover to very sparse (ADF&G 19382f).
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- Food Habits (%%

Food habits of wolves in the Susitna area were
studied by both direct observation of kills and
analysis of scats collected at den and rendezvous
sites (ADF&G 1982f, 1983z, 1984d). The former
method covers all seasons, whereas the latter
provides only summer food habits.

Between 1980 and 1983, 7 radio-collared wolf packs
were observed on 204 kills. Table E.3.4.27
presents data collected from these observations.
Over half of the kills were moose, and caribou
represented about one-third. Other prey, such as
snowshoe hare, beaver, muskrat, and other small
mamma ls made up the remaining percentage -of kills.
Calves accounted for about one—~third of the moose
kills, and comprised one-tenth of kills of
caribou.

Table E.3.4.28 summarizes wolf summer food habits
as determined from analyses of scats collected at
den and rendezvous sites during 1980 and 1981.
-Moose of all ages were the most important summer
food items during both years of study. However,
ADF&G (1982f) suspected that the importance of calf
moose was probably overemphasized by these data,

Predation rates in the Susitna area have been
estimated to average ome kill per pack every five
days (ADF&G 1982f). Rates vary somewhat with pack
size (Ballard et al. 1981b) but do not appear to
vary seasonally (ADF&G 1982f) as has been suggested
for some areas (Peterson 1930).

Studies of wolf food habits in the adjoining
Nelchina Basin since 1975 have suggested that moose
are the single most important food item (Ballard et
al. 1981lb). Adult moose are taken selectively
from August through December, while short and long
yearling moose (moose tnat are a few months younger
or older than 1l year) comprise a disproportionate
number of January to July kills. Wolves take
relatively healthy moose in winter. Ballard et al.
(1981b) found that during severe winters all ages
of adult moose were taken in proportion to their
representation in the population, but in average
and mild winters disproportionate numbers of older
adults were taken.
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Caribou have comprised between 4 and 30 percent of
Nelchina Basin wolf kills from 1975 to 1981.
Excluding 1978, when the main body of the Nelchina
caribou herd wintered in the Wrangell Mountains and
thus was largely unavailable during winter, the
importance of caribou in the diet of Susitna Basin
wolves appears to have increased. (Wolf diets
averaged 18 percent caribou for 1975 through 1977
in comparison to 26 percent caribou for 1979
through 1981). Some of the annual difference in
percentage of occurrence of caribou could be

-~ attributed to the difference in the locations of
wolf packs studied during these time periods in
relation to distribution of caribou. Caribou
distributioun, however, is probably related to herd
size (Skoog 1968). The Nelchina herd reached a
record low of -approximately 7,500 in 1972. Since
that time, the population has iuncreased to over
20,000. 1t is suspected that the increase in the
caribou population generally has made caribou more
available to wolves throughout the eastern Susitna
Basin and adjacent areas. If true, this pattern
would. suggest that if the herd grows even larger,
caribou will become more important as wolf prey.
Assuming wolf populations in this area increase
slightly or remain stable, a larger caribou
'population may have some positive benefits for
moose, in that a larger percentage of the wolf

kills may be comprised of caribou, relieving the
moose population of some predation mortality.

- Home Range (%)
Each of the wolf packs studied by ADF&G (1982f,

1983g, 1984d) in the Susitna Basin maintained the
same home range during the period that the pack

exi-sted—as—a—stable-units-—Wolf-packs—in—this-area -
occasionally defend their territories against other

wolves, although intrusions into territories often
occur when the home pack is not using that portion
of the area. Observed pack home ranges varied in
size from.79,570 acres to 627,890 acres and
‘averaged 289,960 acres.:

l~‘~-*(iii)'JPopuLatidn:Charaéleristiés (#%)

Wolves in the Susitna Basin are heavily hunted
legally and illegally and were subject to an
intensive control effort by the ADF&G from 1975 to
1978. This control was an attempt to manipulate
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moose numbers experimentally by reducing predatiom.
Whether the wolf population was at a low level in
1980 and 1981, when detailed studies related to the
Susitna project began, is unknown. The population in
the Susitna Basin from 1980 to 1984 ranged from about
25 in spring after the hunting/ trapping season to
about 77 in fall when the pups join the hunting
adults (Table E.3.4.29).

Although there has been much speculation, there is
little agreement on the factors that control wolf
populations. Van Ballenberghe et al. (1975) believed
that pack density, prey abundance, and degree of
exploitation varied so much among populations that
the combination of factors controlling one population
might be quite different from those controlling
another. In the Susitna Basin human exploitation is
quite clearly the most important factor. The is no
bag limit on harvest of wolves in GMU 13 and the
season is open from August 10 to April 30. 1In 1981
and 1982, almost half the fall population was removed
through legal and illegal winter hunting. Including
wolves taken during the wolf control program from
1975 to 1978, the average yearly harvest from the
Susitna Basin and areas immediately adjacent (GMUs
13A, 13B, and 13E) averaged 38 and ranged from 26 to
68. Additional large numbers of wolves were taken
illegally in each year (ADF&G 1982f). Similar
hunting and poaching levels prevailed in 1933 and
1984,

Although there are few specific data, the maiutenance
of these high levels of harvest suggest high produc-
tivity in the population. ADF&G (1982f) did not
report average litter size for the packs they
studied, but their remarks suggest that six to eight
pups were produced yearly by each pack. High
productivity, both in terms of proportion of adult
females that whelp and litter size, has been
demonstrated in other exploited populations both in
Alaska and elsewhere (Rausch 1967, Van Ballenberghe
et al. 1975).

The large numbers of pups produced each year result
in a large population of young wolves likely to dis-
perse to other areas. ADF&G (1982f, 1933g, 1984d)
gives numerous examples of radio-collared wolves that
moved from one pack to another within the basin;
wolves that established new packs in vacant areas;
and wolves that left the basin entirely. Dispersal
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of individuals is often preceded by forays away from
the pack home range and may be precipitated by death
of most of the other pack members through sport
hunting or poaching.

Wolverine (%)

The wolverine remains one of the most poorly kunown of the
larger carnivores, and few scientists have attempted to
study wolverines in their natural habitat. Van Zyll de Jong
(1975) states that the reason for this is that the species
is uncommon, highly mobile, and restricted to the more
remote and inaccessible parts of the country. Most
wolverine studies in North America have reported on the
species' breeding biology and other information obtained
from carcasses (reviewed by Rausch and Pearson 1972).

Recent advances in radio-~telemetry have resulted in studies
of wolverine movements, habitat use, and home ranges in
northwestern Montana (Hormocker and Hash 1981), northwestern
Alaska (Magoun 1982), and in the middle Susitna Basin (ADF&G
1982m, 1983h, 1984f).

(i) Distribution and Habitat Use (%)

Wolverines occur throughout the Susitna Basin and
appear to show little preference for specific
habitat types (Figure E.3.4.21). The lack of use of
specific habitats is most likely related to the

scavenging lifestyle of this species. Such a
lifestyle dictates seasonally long movements, a
relatively large home range, and a solitary existence
(Hornocker and ‘Hash 1981). Van Zyll de Jong (1975)

- states that 'the wolverine's. niche explains the
relative rareness of the species in the community
compared to the efficient hunters among carnivores
that act as providers [of carrion], and it implies a

of-large -herbivore populations_and_ the abundance and
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direct—relationship-between—the -biomass--and-turnover —

distribution of wolverines." The wolverine's
propeusity for wandering far and wide, which
increases its chaances of finding widely scattered and
immobile food, and its well-developed food-caching
pehavior are probably also adaptations to the
scavenger role (Hornocker and Hash 1981).

determining movements and home range sizes of wolve-
rines (Hormocker and Hash 1981; ADF&G 1982m, 1984f).
Breeding activity also influences the seasonal
movements of males, and to a lesser extent, of
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females (Hornocker and Hash 1981; Magoun 1982).
Temperature may also influence movements; Horunocker
and Hash (1981) reported that, during the summer,
wolverines of both sexes moved to higher, cooler
elevations and traveled less during daylight hours.
In the Susitna Basin, ADF&G (1984f) reported that
changes in wolverine distribution occurred throughout
the year and that food availability probably
influenced these shifts. They noted a pronounced
movement in spring, summer, and fall to higher
elevations where arctic ground squirrels, marmots,
and ground-nesting birds were abundant. Food is most
available in the spring and summer, and wolverines
consume a wide variety of food at that time (see
Wilson 1982). Krott (1959) found carrion, small
mammals, insects and insect larvae, eggs, and berries
in the summer diet. Magoun (1982) found microtines,
ground squirrels, marmots, and caribou in

the spring and summer diets of wolverine in
northwestern Alaska.

Movements to lower elevations during wiater are appa-
rently associated with the increased importance of
carrion in the diet during the winter months. During
winters of moderate-to-deep snow depths, the lower
elevations along the Susitna River support high den-
sities of moose (ADF&G 1982k). Also, fewer birds and
small mammals are available at higher elevations
during the winter months (Kessel et al. 1982a).
Winter ground tracking indicated that wolverines were
preying upon microtines, red squirrels, ground
squirrels, and spruce grouse in addition to carrion
(ADF&G 1982m). Both red squirrels and sprucé grouse
are restricted to forested areas, and other small
mammals are also most abundant in coniferous and
deciduous forests.

The degree of territorialism exhibited by wolverines
in an area appears to be related to the turnover rate
of the wolverine population. WMagoun (1982) found
that female wolverines in an essentially unharvested
population occupied exclusive home ranges that were
overlapped by those of males. She did not have
enough data to determine whether adult male home
ranges overlapped. Horunocker and Hash (1981) stated
that wolverine home ranges in northwestern Montana
overlapped between individuals of the same and oppo-
site sex and claimed that territorial defense was
essentially nonexistent. However, they were unable
to establish the residency status of individuals in
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their population. Magoun (1982) reported that fe-
males with overlapping home ranges might be mother/
daughter combinations, and that youngz males which
have not yet dispersed might be overlapped by resi-
dent adult males. The data obtained on wolverines in
the Susitna Basin indicate that, except for some
overlap between adults and juveniles, individuals of
the same sex occupy mutually exclusive home ranges.
The overlap of ranges shown in Figure E.3.4.21 is
caused mostly by the mortality of some of these
animals during the studies. Hornocker and Hash
(1981) suggested that trapping mortality in their
study area, while not excessive enough to reduce
population size, may have contributed to behavioral
instability within the population causing a breakdown
in the territorial system. -They pointed out that
unexploited mountain lion populations showed a highly
refined system of territoriality, whereas exploited
populations were not territorial at all. Exclusive
use of home ranges by same-sex adult wolverines in
the Susitna Basin and northwestern Alaska may, there-
fore, be a reflection of relatively low trapping
mortality.

Population Characteristics (%)

The home range data obtained from the Susitna Basin
study and from other studies can be used to

estimate the number of wolvérines present in the
upper and middle basins. The home range sizes for &4
adult males located at least 5 times was 151,230
acres, 88,710 acres, 148,510 acres, and 139,860
acres. These ranges were.smaller than those reported
for males by Magoun (1982) (mean = 172,800 acres, but
similar to the 104,320 acres value found by Hornocker
and Hash (1981). Home range sizes for females

Llocatedat—least—5-times--was-33, 650 -ACres.y 26,440

acres., .and 17,790 _acres

851022

If we assume that wolverines in the 4,032,640 acre
middle and upper basins use all habitat types
(including rivers, lakes, rock and ice), and further
assume ‘that adult male home ranges are mutually ‘
exclusive and contlguous we arrive at an estimate of

40 adult males.in the middle and upper basins.
.. _Reported sex ratios of wolverine kits taken from dens

and of fetuses do not differ from a 1:1 ratio
(Pulliainen 1968; Rausch and Pearson 1972);
therefore, an estimated 40 adult females also occur
in the area. According to Rausch and Pearson (1972
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ADF&G 1984f), the effective reproduction of
wolverines is 2 kits per litter. Hornocker and Hash
(1981) believed that no more than half of the females
on their study area were reproductively active in
each of the five years of their study, and only 53
percent of mature females trapped in the Susitna
Basin were reproductively active (ADF&G 1982m).

About 40 kits are therefore added to the basin's
population each year, resulting in a total summer
estimate of 120 wolverines in the basin. This
converts to a density of |l wolverine per 33,920

acres (53 mi2). This compares with other density
estimates of 1 per 90 mi2 in northwestern Alaska
(calculated from Magoun 1982); 1 per 25 mi? in
northwestern Montana (Hornocker and Hash 1981); 1 per
80 mi2 in British Columbia (Quick 1953), and 1 per 77
miZ to 1 per 193 mi? in Scandinavia (Krott 1959).
There are probably fewer than 120 wolverines in the
middle and upper basins, since it is unlikely that
wolverines use all areas; and emigration,
immigration, and trapping and natural mortality
probably result in a smaller population size. Some
juveniles also occupy home ranges that do not overlap
completely with those of adults.

Trapping is probably the main cause of mortality
among wolverines in the Susitna Basin. A total of 27
wolverines was harvested from this area from 1979 to
1983; annual harvests ranged from 16 to 59 animals,
with a sex ratio of 1:1.

Belukha Whale (#¥)

The belukha whale is a widespread arctic and subarctic cir-
cumpo lar species that inhabits coastal waters. In Alaskan
waters, two discrete stocks, a Cook Inlet-northern Gulf of
Alaska stock and a general Bering-Chukchi-Beaufort stock,
have been identified based on migration patterns, summer
concentration areas, and morphological differentiation
(Sergeant and Brodie 1969, Murray and Fay 1979, Gurevich
1980). No evidence exists to indicate interchange between
the Cook Inlet stock and the Bering Sea stock, aund isolation

‘has been suggested based on morphological differentiation.

Current information on Cook Inlet stock was gathered by
ADF&G (19837, 1984g).

(1) Distribution and Habitat Use (#%%)

In winter, belukhas may be found in some of the ice-
free bays in southern Cook Inlet. Some individuals

e
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apparently range across the unorthern Gulf of Alaska;

sightings of belukhas have been reported from

Shelikof Strait, Kodiak Island, and Yakutat Bay _*
(Fiscus et al. 1976; Calkins and Pitcher 1978;

Harrison aud Hall 1978; Calkins 1979; and ADF&G

unpublished data). ‘%

Belukhas aggregate in groups of two to several hun—

dred individuals in spring and summer seasons. These ",
concentrations have been attributed to exploitation ,g
of locally concentrated foods such as anadromous fish

“(Tarasevich 1960, Sergeant 1962) and to warmer

estuarine water temperatures (Fraker et al. 1978). i
Belukha concentrations may also be associated with

polygamous breeding in April and May, with calving

(reported to occur in May through August in brackish fi
lagoons) and with the subsequent nursing of neonates '
(Seaman and Burus 19381). '

Most of the Cook Inlet population moves into upper }
Cook Inlet  in spring and remains there through much '
of the summer. In spring and summer, concentrations _
develop near mouths of streams and rivers in the {
northern inlet, the largest concentration occurring

annually between the mouths of the Little Susitna and

Beluga Rivers, lasting from about mid~May through ‘5
mid-June. (ADF&G 1984g). It appears that eulachon

are the major prey species. Unknown amounts of king

and sockeye salmon possible also may be eaten, '1
particularly by adult male belukhas. 1t is unknown B
if the whales are eating out-migrating salmon smolt ‘
(ADF&G 1984g). There has also been speculation that

the mouth of the Susitma River is a calving and j]
nursing area for belukhas.

Aerial surveys were flown by ADF&G (unpublished data) ;
1n upper Cook Inlet between May 17 and Adgust 27,
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1982 and April—6 and—July 2051983 to—identify—the -
timing and magnitude of belukha concentratious.

Belukhas were concentrated in the inlet south of the &
Susitna River mouth from the date of the first survey

through late June or early July, with a peak number :
of 300 animals counted on June 11, 1982. Due to ‘i

 turbid water, these counts are considered low. By

July 8, the coucent¥atidns appeared to~have broken up

~and~less than 70 whales were sightedin the Little -

Susitna to Beluga Rivers area.

No calves were sighted during these surveys, but ‘
ADF&G attributed this to the low visibility in the '1
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4.,2,2 - Furbearers (#¥%

(a)

(ii)

(i)

turbid waters of the upper inlet and the difficulty
distinguishing yearlings from newborns from the air,
indicates that calves were likely to have been
present when surveys began on May 17.

Population Characteristics (¥%)

Population estimates of the Cook Inlet stock from the
mid-1960s indicated there were 300 to 1,000

belukhas in Cook Inlet, with a most accepted estimate
of 500 animals (Klinkhart 1966). More recent surveys
support this estimate (Calkins 1979; Calkins,

~unpublished data). ADF&G (1984g) reported 300

belukhas from direct counts in upper Cook Inlet on
June 11, 1982, and indicated that, because the turbid
water obscured the observers' vision, 2 to 3 times
that many may have been preseunt but could not be
observed.

Tants

Beaver (%¥%)

Distribution and Habitat Use (¥*%)

Beavers are common and widely distributed throughout
much of North America. They occur throughout the
Susitna River drainage, from Cook Inlet upstream
along the river, its tributaries, and ponds to eleva-
tions above 3,281 feet (Gipson et al. 1982). They
are herbivorous and eat herbaceous and aquatic
vegetation as well as the bark, twigs, and stems of
trees and shrubs.

The Susitna River from Devil Canyon to the Delta
Islands was surveyed for beaver sign in the summer of
1980 by Gipson et al. (1982). Use of the river by
beavers increased progressively downstream from Devil
Canyon. An overflight of the river in the summer of
1981 and intensive surveys in 1982 confirmed this
observation (Gipson et al. 1982) (Table E.3.4.30).

No beaver lodges, food caches, or dens were observed
within the active floodplain between the Tyone River
and Devil Canyon, but they do occur on some
tributaries and lakes in the middle basin., In summer
1982, Gipson et al. (unpublished data) surveyed the
river downstream from Devil Canyon using a river
boat, helicopter, and ground surveys to determine
beaver habitat preferences, lodge coastruction
materials, and forage plants. Preferred food sources
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were willow (particularly feltleaf willow), balsam
poplar, and paper birch. Alder was the primary
material for lodge construction but was rarely found
eaten (peeled). Peeled birch, poplar, and willow
were also used for coustruction.

The Susitna River between the Deshka River and
Portage Creek was divided into three sections on the
basis of river morphology and vegetation characteris-
tics: upper section from Talkeetna to Portage Creek,
middle section from Goose Creek to the Talkeetna
River, and lower section from the Deshka River to
Goose Creek. Each section was divided into linear
miles of floodplain parallel to the main chaunel, and
each sample unit was one of the mile sections from
the thalweg (the deepest part of the channel) to the
active floodplain boundary oun one side. Beaver
habitats were classified according to the seven
categories developed by the ADF&G Aquatic Study Team
(ADF&G 1983k). Although described in terms of water
type, habitat also included bank characteristics,
water sources, and tree and shrub vegetation.

Seasonal changes in water level in the river may
alter the habitat classifications. All habitats were

classified at the time of beaver surveys.

The seven categories developed by ADF&G are briefly

described below:

- Mainstem-Habitat consists-of those portions of the
Susitna River that normally convey streamflow
throughout the year. Both single and multiple
channel reaches are included in this habitat
category. Mainstem habitat is typically
characterized by high water velocities and well

armored—streambedsi—Substrates—generally-consist——

of-boulder—and—cobble otze_ma"cr‘1alc with
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interstitial spaces filled with a grout—like
mixture of small gravels and glacial sands,

' Suspended sediment concentrations aud turbidity are
high during summer due to the influence of glacial
melt-water. Streamflows recede in early fall and
the mainstem clears appreciably in October.

—n=.8ide- Channel. Habitat consists.of those portions of =

the Susitua River that normally convey streamflow
during the open water season but become appreciably
dewatered during periods of low flow. Side channel
habitat may exist either in well defined overflow
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channels, or in poorly defined water courses
flowing through partially submerged gravel bars and
islands along the margins of the mainstem river.
Side channel habitats are characterized by
shallower depths, lower velocities and smaller
streambed materials than the adjacent habitat of
the mainstem river.

Side Slough Habitat is located in spring fed

overflow channels between the edge of the
floodplain and the mainstem and side chaunnels of
the Susitna River and is usually separated from the
mainstem and side channels by well vegetated bars.
An exposed alluvial berm often separates the head
of the slough from mainstem or side channel flows.
The controlling streambed/streambank elevations at
the upstream end of the side sloughs are slightly
less than the water surface elevations of the mean
monthly flows of the mainstem Susitna-River
observed for June, July, and August. At
intermediate and low-flow periods, the side sloughs
convey clear water from small tributaries and/or
upwelling groundwater. These clear water inflows
are essential contributors to the existence of this
habitat type. ‘

At high flows the water surface elevation of the
mainstem river is sufficient to overtop the upper
end of the slough.

Upland Slough Habitat differs from the side slough
habitat 1in that the upstream end of the slough is
not interconnected with the surface waters of the
mainstem Susitna River or its side channels. These
sloughs are chracterized by the presence of beaver
dams and an accumulation of silt covering the
substrate resulting from the absence of mainstem
scouring flows.

Tributary Habitat consists of the full complement
of hydraulic and morphologic conditioans that occur
in the tributaries. Their seasonal streamflow,
sediment, and thermal regimes reflect the
integration of the hydrology, geology, and climate
of the tributary drainage. The physical attributes
of tributary habitat are not dependent on mainstem
conditions, and therefore were not included in the
downstream beaver habitat surveys.
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~ Tributary Mouth Habitat extends from the uppermost
point in the tributary influenced by mainstem
Susitna River of slough backwater effects to the
downstream extent of the tributary plume which
extends into the mainstem Susitna River of slough.

- Lake Habitat consists of various lentic
environments that occur within the Susitna River
drainage.  These habitats range from small,
shallow, isolated lakes perched on the tundra to
larger, deeper lakes which connect to the mainstem
Susitna River through well defined tributary
systems. The lakes receive their water from
springs, surface runoff and/or tributaries, and
were generally beyond the influence of downstream
Project effects.

In all sections of the river, beaver were found to
prefer slow-moving side channels or sloughs, as well
~-as mouths of tributaries (see Table E.3.4.30).

- Such sites increase progressively downstream as the
river channel becomes moré braided. Beaver in the
middle and lower sections are reported by residents
to use bank lodges which have an underwater entrance
and an air vent under a large tree. If this is the
case, the "high activity" values in Table E.3.4.30
for these sections are low, since there is no
detectable sign for these types of dens that would

nave been recorded.

. There was .no beaver sign seen in any of the sampled
areas of mainstem habitat during the summer survey.
Although this contradicts the results of the fall
cache survey (see following section), it was felt
that this was a valid indicator of summer conditions.
Side channel and side slough habitats were used

typically had tracks and cuttings, while nearly all

sections with silty banks had signs of moderate and
heavy use. Upland slough habitat was used heavily,
especially if willow was present. The tributary
habitat of the middle section had varied vegetation
-and -a fair amount of sign.

Slough and Sadlier (1977) identified the major

~-—-- --components -important to beavers as water depth,

stability, and flow rate and distance to suitable
food species. They found that the variables which
correlated best with beaver population densities were
low flow, low gradient (low erosion potential), and
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banks containing a high perceatage of food species.
Results of the 1982 survey agree with their work as
well as the findings of Boyce (1974) and Hakala
(1952), who reported that beavers in Alaska favor
lakes or slow-moving streams bordered by subclimax
stages of shrub and mixed conifer—deciduous forests.
The results also agree with a study by Retzer (1955)
who found that beavers avoid large rivers with narrow
valleys and high velocity flows.

Population Characteristics (#%)

Aerial surveys of food caches in the fall have been
shown to be an accurate method of determining the
number of active beaver colonies in an area (Hay
1958, Machida 1982). Aerial cache surveys were
conducted in the falls of 1982 to 1934 between
Talkeetna and Portage Creek (see Table E.3.4.31).
Each cache provides overwinter food for 1 to 14
beaver, with an average of 5 beaver per caches in
Alaska (Boyce 1974). Assuming this average to be
valid for the project area, the caches observed would
correspond to 70, 135, and 225 beaver for 1982, 1983,
and 1984, respectively. The 225 beaver figure is
believed to be the most accurate of the 3, as the
1982 survey was conducted during a period of flooding
and the 1983 survey was conducted after partial
freeze-up, each resulting in lower cache sightabili-
ty. (LGL and Alaska Cooperative Wildlife Research
Unit 1984).

These densities are comparable to the higher end of
the range for interior Alaska reported by Boyce
(1974), but no densities have been reported for
rivers comparable to the Susitna.

Beaver densities would be much higher if beavers in
nearby pounds and tributaries were included, but these
areas are unlikely to be affected by the project and
therefore were not sampled. Population estimates
were not conducted for the river south of Talkeetna,
because the anticipated impacts from the project are
not predicted to affect beaver population densities
in that sectiou.

The 1982 survey also imcluded Deadman Creek because
of its proximity to the proposed access road. The
density of beavers was 0.85/mile along the middle
portion of Deadman Creek and was even higher in a

“marshy section of upper Deadman Creek (Table
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E.3.4.31). An estimated 65 beavers currently
occupy this creek.

Beaver populations are productive and can withstand
moderate trapping pressure., First breeding occurs at
age 2 or 3, and annual litters average three to four
young thereafter (Hill 1982). Young beavers disperse
during the summer of their third year, sometimes
traveling as far as 124 miles to set up new lodges
(Hill 1982). Trapping for beaver has historically
been common along the Susitna River below Devil
Canyon, along major tributaries, and around larger
lakes like Stephan Lake (Gipson et al. 1982).
Beavers in alpine areas have seldom been trapped
because of the. effort involved. These populations
are vulnerable to environmental alteration and/or
over-trapping because of their dependence on small,
isolated riparian habitats (Gipson et al. 1982).

(b) ‘Muskrat (*)

Muskrats are common and widely distributed throughout most
of North America. They occur throughout the Susitna River
drainage from Cook Inlet upstream along the river, its tri-
butaries, and ponds to elevations above 3,280 feet.
Muskrats are primarily herbivorous, with a diet that
includes pondweed and swamp horsetail (Perry 1982).

The middle Susitna Basin was surveyed for muskrat sign in
the early spring of 1980 by Gipson et al. (1982). All lakes
within 3 miles of the Susitna River were surveyed by
helicopter, from the counfluence with the Oshetna River to

- Gold Creek. Muskrat pushups were observed on 27 (26 per-
cent) of the 103 lakes surveyed (Table E.3.4.32). Most of
the lakes and ponds with muskrat sign were above the river
valley, between 870 and 2,840 feet in elevation.

Populations of muskrats were also noted along slow=flowing

into streams (Gipson et al. 1982).

A downstream survey of muskrat use of Susitna River habitats

conducted by riverboat -in the summer of 1980 indicated that

muskrat numbers increase with distance from Devil Canyon

(Gipson et al. 1982)....Suitable slow-water habitat in

sloughs and side channels increases in availability down-
-G E T @@M--Erom-Talkeetna—No--si-gn-of-muskrat-was-noted on-the-—

river between Devil Canyon and Talkeetna. Between Talkeetna

and Montana Creek, sign of muskrat was limited to sloughs

and marshy areas near the mouths of feeder streams. Muskrat

sign was more commonly observed downstream from Montana
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(e)

Creek where numerous side channels and sloughs occur (Gipson
et al. 1982).

Trapping for muskrats has historically been common along the
Susitna downstream from Devil Canyon, along major tributa-
ries, including Indian River and Portage Creek, and around
larger lakes, such as Stephan Lake. Muskrats in alpine
streams and lakes have seldom been trapped because of the
effort involved.

Muskrats are extremely susceptible to water level
fluctuations (Bellrose and Brown 1941), and usually find
braided rivers poor habitat because of lack of forage and
burrow sites (Brooks and Dodge 1981). As such, there is
little potential muskrat habitat in the active floodplain
downstream from the Watana damsite. Muskrats-are limited by
water depth and velocity, winter freeze-out, and food
availability much as beaver are, but are much more dependant
upon herbaceous vegetation year-round.

Many muskrat probably occupy beaver colony sites (Errington
1961, Larin 1964, Curatolo et al. 1981) along the Susitna
River that are outside the active floodplain. Below Montana
Creek good muskrat habitat occurs in old channels now
functioning as clear-water seeps which will not be affected
by the project (Bredthauer and Drage 1982).

River Otter (o)

Information concerning the distribution and abundance of
river otters in the middle Susitna Basin was obtained
during autumn aerial and winter ground surveys by Gipson et
al. (1982) (see Tables E.3.4.33, E.3.4.34 and E.3.4.35, and
Figure E.3.4.22). These data indicate that otters are
common along the Susitna, its tributaries to 3,937 feet
elevation, and around large lakes. This distribution is
probably related to the distribution of prey of otters,
which includes primarily fish and crustaceans (Ryder 1955,
Knudson and Hale 1968, Toweil 1974, Gilbert and Nancekivell
1982).

In November 1980, an unusual councentration of otter tracks
was found on the river ice within the proposed impoundment
areas (Gipson et al., 1982). The significance of this track
concentration is unclear, but it may represent upriver or
downriver movements of otters prior to freezeup. It is also
possible that the otters were concentrating aloug the river
to feed on grayling, which were migrating out of the tribu-
taries to overwinter in the Susitna.
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(d)

(e)

Some otter trails were also observed in cross—-country
travel, away from bodies of water. Such tracks have been
noted in other areas of south-central Alaska and may
represent dispersing sub-adults (Gipson et al. 1982). Local
trappers seldom take river otters because they are
relatively difficult to trap, and the pelt values have
usually not been high enough to justify the effort.

Mink (o)
Mink are locally abundant in the middle basin along the

river, its major tributaries to- 3;937 feet elevation,
and aloung lakeshores. Track counts from both air and

‘ground in fall 1980 (Tables E.3.4.33 and E.3.4.34) suggest

that mink are more abundant in the upper reaches (east of
Kosina Creek) of the Watanma impoundment area than

they are elsewhere (Gipson et al. 1982). Two mink were
radio—collared in 1980, but no data were obtained because
one animal slipped its collar and the other's radio failed.
Food habits of mink vary among areas, depending on prey
availability. Small mammals and fish usually form the

ma jority of the diet, but crustaceans and birds may also be
eaten (Errington 1954, Wilson 1954, Korschgen 1953).
Muskrats may form a major portion of the diet where they are
available (Hamiltom 1940, Sealander 1943). '

Marten (%)

Pine marten are common nocturnal mustelids found in spruce
forests throughout interior Alaska. Information presented
here is provided by Gipson et al. (1982), Buskirk (1983)
and Alaska Cooperative Wildlife Research Unit (ACWRU)
(1984), and ‘are from -3 types of data: (1) radio-telemetry
studies of home range, habitat use and activity patterns of
14 individuals from fall 1980 to fall 1981; (2)
snow-tracking data on habitat use; (3) analysis of food

habits—from—scats;—and—(4)—aerial—snow-track-survey-data—on——

habitat—use—and—relative-density.

(i) Distribution (*)

‘Aerial surveys of the Susitna River flown in November
1980 indicated that marten were present at least as
_far downstream as Portage Creek and as far upstream
~as the-Tyone River (Table-E+3.4.33) (Gipson et al.
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the proposed Devil Canyon and Watana impoundments.

éipson et al. (1982) found that home ranges of adult
male marten were mutually exclusive but overlapped
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(ii)

those of other sex/age classes. Average home ranges
of 12 radio—-collared adult males were 1,685 acres;
female home ranges averaged 915 acres (n=3). Home
range calculations for each sex excluded one animal
with an unusually shaped home range (Buskirk 1983).
Between spring and autumn 1981, some marten home
ranges appeared to shift location and vary in size
periodically. Rivers or large creeks often form
partial home range boundaries in the study area.
Telemetry data showed no indication of marten
crossing a body of water that required them to swim
(Buskirk 1983).

Home range sizes in the Susitna area are midway
between the figure of 3,136 acres for 4 marten in
Minnesota (Mech and Rogers 1977) and 1,024

acres for 5 marten in the Yukon Territory (Archibald
1980). Differences in home range sizes in different
areas and seasons are attributable to variability of
food resources (Lensink et al. 1955, Soutiere 1978).

An estimated density of 0.0034 marten per acre

was calculated from radiotelemetry data on 10 adult
male marten along the Susitna River between Deadman
and Watana Creeks (ACWRU 1984). This estimate
assumes a l:1 sex ratio, with male and female
territories overlapping and 65 percent juveniles in
the population (a figure derived from trapper harvest
data in the Yukon Territory by Archibald 1980). This
leads to an estimate of 218 marten in the area
directly affected by the project.

Information from former and present trappers
indicates tnat marten continue to be economically the
most important furbearer in the vicinity of the
impoundment zones (Gipson et al. 1982).

Habitat Use (¥)

Track counts from a November 1980 aerial survey
indicate that marten are most numerous in

coniferous and mixed forest and woodland and habitats
below 3,281 feet elevation (Table E.3.4.33) (Gipson
et al. 1982). The highest track counts occurred
between Devil Creek and Vee Canyon (Table E.3.4.33).

Marten resting sites were located below ground in
late autumn, winter, and early spring. In summer,
when soil temperatures are lower than air
temperatures, marten rest above ground. Summer
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(£)

resting sites could not be characterized because of
the escape respomnse of marten above ground.
Thirty-one of 37 winter resting sites (83 percent)
were in red squirrel middens or nests. All were in
forest or woodland vegetation types.

- Food Habits (%)

- The diet of marten shows some seasonal variation,
but microtine rodents are the primary prey at all
times of the year in interior Alaska (Lensink et
al. 1955). Microtines had an 88.8 percent
frequency of occurrence in scats from the middle
Susitna Basin (Gipson et al. 1982) (Table
E.3.4.36). Plant foods, such as bog blueberries,
crowberries, mountain cranberries, and rose hips,
are consumed most frequently in autumn, and
attained an average frequency of occurreace of 23.3

" percent. Bird remains were present in 9.6 percent
of scats, most frequently in winter, and squirrels
occurred in 6.8 percent, most frequently in
spring.

Red Fox- (*)

Red foxes and their sign have been observed throughout the
middle Susitna Basin, including the proposed Devil Canyon
and Watana impoundments. During 1980 and 1981, Gipson et

al. (1982) employed radio-tracking, snow-tracking, and
aerial snow-tracking to determine fox distribution,
abundance, and habitat use. ~Food habits were studied from
scat analysis, stomach content analysis, and examination of
food remains at dens and on fox trails. Aerial surveys were
conducted to locate fox dens, and deuns were surveyed
periodically throughout summer to determine use. Further
analyses of these data were provided by ACWRU (1984) and

Hobgood (1984)%
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(i) Habitat Use (%)

Foxes in the middle Susitna Basin appear to prefer
relatively high elevation areas near or above the
timberline. Over 94 perceut of early winter tracks
were at elevations in .excess of 2,120 feet (Hobgood
“1984) ~"Bldck spruce flats upstream from Vee Canyou

are-also commonly used.Some-foxes use low elevation-

tributary deltas during autumn, then shift to alpine
zones as snow depth and volume of water flowing over
the ice increase. OQther foxes remain above

timberline year round. Trails in snow indicated that
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foxes commonly foraged in winter in areas above
timberline frequented by large flocks of ptarmigan.

In aerial transects of furbearer tracks in fall 1980,
almost twice as many tracks (151 vs. 79) were located
south of the river as opposed to the north (Table
E.3.4.37). This is in contrast to the greater number
of active dens found on the north side. However, at
the upper reaches of the proposed impoundment, fox
density was observed to increase markedly and
transects 1 to 11 (see Figure E.3.4.22 and Table
E.3.4.37) had almost even numbers of tracks on the
north and south sides (67 on the north and 51 on the
south). All of the north side-south side discrepancy
is accounted for in transects 12 to 14, The south
side of the river above Vee Canyon changes from
mountainous terrain to open, marshy flats which
characterizes good fox habitat (Gipson et al. 1982).

Gipson et al. (1982) report that searches along the
Susitna River and lower elevations of tributaries in
late winter and early spring 1980 produced no
evidence of foxes in these areas. Tracks and other
signs were noted on river banks in the following late
fall and early winter,

- Denning Habitats (¥*)

Nineteen fox dens were located in the middle basin
during baseline studies in 1981 (Figure E.3.4.23)
(Gipson et al. 1982). Sixteen dens were located
north of the Susitna River with several dens
concentrated in the upper Watana Creek and upper
Deadman Creek drainages. Gipson et al. (1982)
report that several undiscovered dens are likely to
exist on the south side of the river, but the
aspect, physiography, and vegetation appear more
favorable for denning and huanting on the north
side.

Dens are typically situated on an aspect facing
south and/or west, and on well-drained prominences
up to 16 feet above surrounding areas. Dens are
also characterized by proximity to a lake of over 5
acres or a creek. Active dens were found between
2,395 and 3,495 feet elevation in areas of rolling
hills adjacent to mountains (Hobgood 1984). All
active dens located were in or near areas of
medium-to-high ground squirrel density.
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Foxes in this study area remained at den sites ianto
October, much later than in other areas of Alaska
(see Gipson et al. 1982) or elsewhere (Sheldon
1950, Storm 1972). Foxes in the Susitna project
area appear to use den sites throughout the winter,
as evidenced by clearing of snow from at least one
entrance of most dens visited by observers during
winter mounths.

Food Habits (¥)

. Principal foods of foxes in the middle Susitna

Basin were determined by Gipson et al. (1982)
through direct observation of foxes, .
identification of remains at dens and on trails,
scat analysis, and stomach analysis of foxes taken
by trappers. In spring and summer, diets include
arctic :ground squirrels, red-backed voles, singing
voles and vegetation. Ptarmigan are taken
throughout the year and are major components of the
diet in winter along with carrion and small mammals
(Hobgood 1984). Muskrats are taken where available
and may be relatively important to foxes in the
vicinity of large lakes such as Stephan Lake,
Clarence Lake, and Deadman Lake. Dispersing young
muskrats and muskrats at pushups are especially
vulnerable to predation by foxes.

Carrion is also identified as important by Gipson
et al. (1982) based on the observations of foxes
feeding on a -carcass-of moose and another of
caribou near Watana Camp and on a sheep carcass on

the east fork .of Watana Creek.

Snowshoe hare are presently scarce in the Susitna
study area and are, therefore, unimportant in the

di-et-of—foxes—there.—The--scarcity-of-hares—may-be
responsible in part for the relatively low number
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of foxes in the area, as well as the seasonal
shifts by foxes to higher elevations where
ptarmigan are available.

Home Range (%)

.Summer home ranges of.adults foxes varied from
©57935 to 10,790 acres-in the Susitna study area.

Males averaged 9,865 acres, while females had
smaller average home ranges of 7,390 acres (n=3).
The larger size of home ranges in the Susitna study
area compared with studies in midwestern states was
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(g)

attributed by Gipson et al. (1982) to the greater
availability of food in the midwest.

(ii) ©Population Characteristics (%)

Six of 19 dens found in a 432,640 acres area in the
middle basin in summer 1981 were active (Gipsomn et
al., 1982). Dens were classified according to size
and use as described in Table E.3.4.38; locations are
mapped on Figure E.3.4.23. A seveunth den was
probably also active, giving a density of one family
per 61,440 to 72,320 acres (a family usually consists
of 4 to 6 foxes). Gipson et al. (1982) report that
the most reasonable estimate of density is one family
per 20,480 acres based on the assumption that at
least one third of active dens were found in 1981.

Transect data demonstrate a marked increased in
number of fox tracks encountered as one progresses
upstream from Devil Canyon to the Tyone River. Fur
harvest reports of the ADF&G indicate that 933 red
fox pelts were exported from GMU 13 between 1976 and
1981. Four dealer locations account for 92 perceat
of the basin harvest: Cantwell, Gakona, Copper
Center, and Glenallen. Cantwell, which lies closest
to the study area, comprised 11 percent of the total
5-year GMU 13 export. Gipson et al. (1932) indicate
that interviews with furdealers and trappers identify
the upper Copper River-Solo Hills-Maclaren River area
and the Crossman Lake area west of Paxson as the
source of most foxes taken. One trapper indicated
that most of the furs he buys are taken in open,
marshy country and that prime fox habitat decreases
from the Maclaren River to the Tyone-Oshetna-Susitna
areas as flat open plains rise to mountainous alpine
terrain (Gipson et al. 1982). Gipson et al. (1982)
conclude that the Susitna project study area supports
a low-density fox population relative to other areas
in Alaska.

Lyanx (%)

The distribution of lynx in the middle basin is very limited
at present. Tracks and scats have been found in several
areas including the mouth of Goose Creek (probable lynx
tracks seen from the air on November 19, 1980, and a dense
concentration of scats and tracks found on October 22,
1981); the mouth of Jay Creek (tracks seen om October 30,
1981); and along Goose Creek, 1 mile from the mouth (tracks
seen on November 3, 1931) (Gipson et al. 1982). However,
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considering the amount of effort involved in aerial and
ground furbearer surveys, these track records indicate that
few lynx occur in the middle basin.

In the past, lynx were apparently fairly numerous in the
canyon country of the Susitna River, being found primarily
in the forests along the river (Gipsom et al. 1982).
Trappers in the vicinity of the impoundments reported no
sightings of lynx or their tracks, and reports from trappers
in' the Gold Creek area suggest that lynx have been uncommon
there in recent years as well (Gipson et al. 1982).

Lynx population levels fluctuate in response to availability
of snowshoe hares (Keith 1963), which were uncommon in the
Susitna Basin in 1981 (Kessel et al. 1982a). Gipson et al.
(1982) reported that historically, the frequency of natural
forest fires increased from Portage Creek to the Tyone
River, and speculated that snowshoe hare (and lynx) numbers
may have been higher in the past. However, Kessel et al.
(1982a) note that mo fires have occurred in the Susitna
Basin in the recent past, and they report that hare numbers
appear to be chronically low in the Susitna area. If fire
or other habitat change leading to an increase in snowshoe
hares occurs, lynx populations will likely also increase.
However, for the present, lynx are uncommon in the area.

(h) Coyote (*)

The distribution of the few coyotes occurring in the middle
- 'basin is generally limited to those areas downstream from
- Devil-Creek. No coyotes or their-tracks were observed by
Gipson et al. (1982) during baseline studies in the Susitna
area. Several sightings of coyotes in fall 1980 were
reported and, other sightings of coyotes, or their tracks,
have also been reported in the Gold Creek and Canyon areas.
Coyotes have not been seen or taken by trappers upstream

fromDevil-Creeki—In—the-1984—updateto—the Phase—I

~gtudi-esy-Gi-pson—and-others—stated-that—-they-believe-coyotes— —.
to be common below Portage Creek and abundant from the Gold
Creek/Indian River area downstream (ACWRU 1984). The
distribution and abundance of coyotes in the Susitna area is
probably limited by wolves rather than by habitat, food
" availability, or trapping pressure. Wolves are usually
" aggressive toward coyotes within their home range.

i) Short~tailed Weasel (o) il .. .7l il

Short-~tailed weasels are locally abundant in the middle
basin, and their tracks have been observed in a variety of
habitat types at elevations ranging from the banks of the
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Susitna River to over 4290 feet., Transect surveys conducted
in November 1980 yielded 746 short—tailed weasel tracks, 328
(44 percent) of which were counted on a single transect near
the Tyone River (Table E.3.4.33). Most of the tracks (489
or 66 percent) were observed in woodland white or black
spruce vegetation types; -an additiomal 190 (25 percent) were
counted in medium shrub types (Gipson et al. 1982). It
appears that short-tailed weasels can meet their food and
cover needs in a variety of habitat types. Short- tailed
weasels have been taken both deliberately and incidentally
by trappers on upper Tsusena Creek, in the Fog Lakes area,
and elsewhere in the study area; but they are not a species
of major economic importance.

(j) Least Weasel (%)

Least weasels bccur at least sparsely throughout the middle
basin and may be locally abundant. However, their small
size and secretive behavior makes confirmation of their
presence difficult. Several sets of tracks believed to be
those of least weasels were seen in March 1980 along lower
Watana Creek. The carcass of one least weasel, taken by a
trapper at Fog Lakes, was obtained in February 1981, and a
Live least weasel was observed near the southeast edge of
proposed Borrow Site A on October 25, 1981 (Gipson et al.
1982). The pelts of least weasels have practically no com—
mercial value (Svendsen 1982), and, thus, information from
trapping returns 1s rarely available to supplement direct
observatiouns.

4.2.3 - Birds (*%)

Little was known about the birds of the middle Susitna Basin
prior to initiation of baseline studies for the Susitna
Hydroelectric Project. Baseline data on breeding birds of the
middle basin presented here are primarily those collected and
provided by Kessel et al (1982a and unpublished data), University
of Alaska Museum. Data presented are from 3 sources: (1) twelve
25 acre bird census plots, (2) ground and aerial census of
waterbodies, (3) six 2.75 to 4.25 mile winter bird tranmsects, (4)
helicopter surveys and ground reconnaissance of raptor nesting
habitats, and (5) additional data on species preseuce, phenology
and habitat use were obtained from casual observations of
investigators and observations solicited from others working in
the region (Kessel et al. 1982a; LGL 1985).

These data have been liberally drawn upon to provide much of the
following text. However, additional information has been
incorporated wherever appropriate.
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Locations of census plots are shown in Figure E.3.4.24. Sites
were selected in relatively uniform patches of vegetation that
represented each of the major woody avian habitats present im the
region (Kessel 1979). The alpine tundra plat was selected to
include several of the widespread avian habitats of higher
elevations. Each plot was censused eight times between May 20
and July 3, 1981 (and eight times between May 24 and July 2,
1982). Methods were modified from the territory census method
(International Bird Census Committee (IBCC 1970).

The winter bird transects were selected to sample use of the
potential highly affected forest habitat within the impoundment
zones, The six transects were each censused three times during
the winter of 1984-1985. Survey periods corresponded to early
(November 29 to December 1), mid- (January 23 to 25), and late
winter (March 27 to 29).

Locations of censused waterbodies are shown in Figure E.3.4.25.
Ground censuses of 28 water bodies were conducted between July 8
and 29, 1981. Each water body was censused ounce by observers
walking the shoreline or canoeing the edges, or by both methods
simultaneously. Aerial surveys to monitor use of waterbodies
during migration were conducted by helicopter between September 7
and October 4, 1930; May 3 to 26, 1981; and September 15 to
October 23, 1981, The number of waterbodies surveyed varied each

"survey; the average was 34, TFlights were made at approximately

50 mph and between 100 and 250 feet altitude. When flocks were

_encountered, the helicopter circled widely and slowly for an

accurate count and identification. On lakes, the helicopter
followed the shoreline for the survey; a single pass was made
over smaller waterbodies. Large lakKes were surveyed in
sections.

Raptor surveys were designed specifically for cliff-nesters
(especidlly golden eagles, gyrfalcons and peregrine falcons) and
large tree—-nesters (especially bald eagles). Information on

ground=based plot—surveys and—waterbody-surveyss

Raptor surveys were conducted in the middle basin by helicopter
on July 6, 1980 and May 16 and 17, 1981 (Kessel et al. 1982a).
All cliff nesting habitat and stands of large white spruce and

‘cottonwood within approximately 3 miles of the Susitna River and

851022

its tributaries from Portage Creek (1980) and the Indian River
(1981) to the mouth of the Tyone River were surveyed. The
proposed-access routes were-surveyed on-July-3-and-5;-1981.
During surveys, the helicopter moved slowly past cliff faces at
approximately 100~130 feet distance until the face was considered
adequately scanned. In 1980 and 1981, active nests were visited
from the ground between May 20 and July 13, 1981. 1In addition,
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all potential appearing peregrine falcon nesting habitat (e.g,
especially partially vegetated cliffs) was examined by helicopter
and on foot in June 1981. '

Additional nesting locations were found during helicopter surveys
completed during 1984 (Roseneau 1984). All known bald eagle
nesting locations were also overflown and checked during other
scheduled raptor work in summer 1985 (Roseneau 1985, Pers.

Comm. ).

A total of 135 species of birds were recorded in the middle
basin., Their relative abundances (see Appendix E4.3) were
largely a function of habitat availability. The most abuudant
species in the project area are common redpoll, savannah sparrow,

" whitecrowned sparrow, Lapland longspur, and tree sparrow.

0f the 135 species, 15 are ranked as rare in the middle and upper
basin on the basis of current information: 4 raptors (osprey,
American kestrel, snowy owl, boreal owl); 3 species of ducks
(gadwall, blue-winged teal, ring-necked duck); 4 shorebirds (up-
land sandpiper, turastone spp., surfbird, sanderling); 3 small
land birds (black-backed three-toed woodpecker, western wood
pewee, yellow warbler); and ruffed grouse. Most of these species
were rare because they were either at the periphery of their
geographic ranges or were limited by a lack of appropriate
habitat., All 15 species are represented by larger populations in
other portions of Alaska.

Baseline data on distribution, abundance, and habitat use of bird
populations in the lower Susitna floodplain were collected by the
University of Alaska Museum (Kessel et al. 1982b). Three types
of avian surveys were conducted between Devil Canyon and Cook
Inlet: (1) spring aerial surveys of waterbirds in 1981 and 1982;
(2) a ground survey of all bird species in early summer 1982; and
(3) an aerial survey for bald eagle nests in summer 1982.

At least 82 bird species were recorded along the lower Susitna

 floodplain in June 1982 (see Appendix E6.3).

(a) Raptors and Ravens (¥%)

A total of 10 raptor species were recorded upstream from
Devil Canyon. Kessel et al. (1982a) recorded 10 raptor
species upstream from Devil Canyon. Five of these species
(six including the common raven, a functionmal raptor that
often provides nests for some raptor species) are kmown to
nest in the area, and at least two additional species
probably breed there (Appendix E5.3). The presence of Broad
Pass to the west and a pass to the east containing the
Richardson Highway, both commonly used by a variety of

mi-grating raptors-and the absence of comparable passes in

the immediate project area suggest that any migratory
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movements of raptors in the project area would likely be
comprised primarily of local breeders.

Nesting locations are defined here as units of nesting

habitat consisting of cliffs or stands of trees containing

one or more raptor/raven nest sites. Nest sites are the

actual nests or nest ledges on the cliffs, or the nests in 7
trees used by the raptors or ravens. One pair of a given ‘
species uses only one nesting location per breeding season.

However, the pair may have one or more alternate nesting

locations that are used in other breeding seasomns. The pair

uses only one nest site at a nesting location per breeding

season, but may have one or more alternate nest sites at the "}
same nesting location that are used in other breeding

seasons.

A total of 67 raptor/raven nesting locations have been found 1

in the middle basin of the Susitna River (Tables E.3.4.39

and E.3.4.40). Some of these locations were identified

during USFWS spounsored raptor surveys conducted in 1974 I

(White 1974), and many other locations were identified \

during Applicant sponsored surveys in 1980 and 1981 (Kessel ‘

et al, 1982a) and 1984 (Roseneau 1984), and during 1
~.Applicant sponsored field work on other avian species in |

1982 (APA 1983).

White (1974) found 27 raptor/raven nesting locations, }
including at least 14 active locations, in or near the '

project area in 1974, Kessel et al. (1982a) provided — ~ L
information on 14 nesting locations, including 12 active 1
locations, in the same area in 1980, and 31 nesting

locations, including 17 active locations, in the same area ‘
in 1981. Kessel (APA 1983) also made one miscellaneous ‘
observation of an active nesting location in the same area

in 1982. These data represent 53 nesting locations that are

present in or near the project area. Roseneau (1984) ’Q

——obtained-updated—information-on-these-locations--and -
—.discovered -l4_additional nesting locations in the middle

basin during helicopter surveys in 1984, Sixty-one nesting e
locations, the 53 previously reported and eight newly }
discovered, are located within the area covered by previous
surveys, and six other newly discovered locations are .
located in adjacent areas outside of the area covered by the ‘ ;
- ~ previous surveys. Eighteen of the nesting locations, "
<= wosnoo . .including 17 inside of and one outside of the boundaries of
... ._the previous surveys, were active in 1984. During an ;x
informal fly-over of nest sites during summer 1985, two out -
~of ten nests surveyed were active (Roseneau 1985, Pers.
Comm) . o 'l

No specific data on migratory movements of raptors were
collected in the middle basin. However, the presence of
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Broad Pass to the west and the Richardson Highway pass to
the east, (both commonly used by a variety of migrating
raptors and other birds) and the absence of comparable
passes in the immediate project area, suggest that migratory
movements of raptors in the project area would likely be
comprised of local breeders. Table E.3.4.41 shows the
general breeding phenology of golden eagles, bald eagles,
gyrfalcons and ravens in Alaska., These schedules are
applicable to the middle basin.

Distribution, abundance, and food habits are discussed below
for each species. Although no data were collected on food
habits of raptors in the Susitna Basin, they are unlikely to
differ greatly from raptors in similar situations in other
parts of the state.

(i) Golden Eagle (%) .

Estimates of breeding populations of golden eagles in
south—~central Alaska, including the Alaska Range,

are not available. However, this raptor nests at low
densities throughout most of the state, including the
arctic slope, and nesting occurs almost exclusively
on cliffs (Roseneau et al. 1981). Golden eagles
regularly build and maintain a number of simultaneous
nests, often at locations several miles apart, which
are used as altermnates in different years (Brown and
Amadon 1968, McGahn 1968, Roseneau et al. 1981).

The abundance of golden eagles in the central Alaska
range is likely to be lower than that found in the
middle Susitna Basimn. In most of the Alaska Range,
cliff-nesting locations for raptors tend to be widely
dispersed (Bente 1981). However, if nesting cliffs
are available, pairs of golden eagles may nest
relatively close to one another. Murie (1944) found
golden eagles nesting as close as 1.0 and 1.5 miles
apart in Denali National Park in 1941 and 1939,
respectively.

The abundance of active golden eagle nesting loca-
tions present in the middle basin in 1980 and 1981
(one pair per 9.18 miles 14.8 km of river) (Kessel et
al. 1982a) was similar to that found alomg the Brooks
Range portion of the.Dalton Highway in 1979 (one
active nest per 9.73 miles 15.7 km) (Roseneau and
Bente 1979). The latter abundance appears to be

one of the highest reported in Alaska. White et al.
(1977) suggested that local populations of golden
eagles may increase during years of high snowshoe
hare populations; however, hares are relatively
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scarce in the middle basin in 1980 and 1981 (Kessel
et al. 1982a). Murie (1944) noted that arctic ground
squirrels were a major prey of golden eagles in
Denali Natiomal Park in 1939 to 1941, and these
rodents were abundant in the middle basin area during
the study.

' Golden eagles are opportunistic hunters. Diets vary

from region to region according to prey availability
and vulnerability. When available, mammals are an
important component of their diet (up to 70 to 90

. percent by weight), but birds and carrion are also

often important. Nonbreeding of golden eagles occurs
in some years, and there is some evidence to suggest
that prey availability may influence breeding success
(Brown and Amadon 1968).

In Alaska, there are few published reports of prey
items found at golden eagle nests. Common items
have included ground squirrels, marmots, snowshoe
hares, ptarmigan, ducks, and other waterfowl,

Occasionally, both arctic and red foxes are taken.
One pair on the Seward Peninsula took as many as five
to six red foxes during the summer, and the fledgling
from that nest .attacked a red fox about two weeks
after leaving the nest. Pairs nesting along sea
coasts also take a variety of seabirds (both alive

and as carrion), 1ncluding young gulls and murres.

Carrion, often in the form of large game animals, may
be particularly important during the early spring and
the fall. Carrion also appears to be very important
to sub-adult golden eagles. Large numbers of sub-
adults frequent the calving and post-~calving grounds
of caribou herds. Up to six sub-adults have been

found feeding-at-one-time-on-wolf=killed-and-bear=
killed caribou, and_sub-adults occasionally kill

wn(id)
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caribou calves (Roseneau and Curatolo 1976, Roseneau
et al, 1981). A total of 23 golden eagle nesting
locations are known to occur near the project area in
the middle basin of the Susitna River drainage
(Tables E.3.4.39 and E.3.4.40).

‘Bald Eagle (#%) .

’min Alask;; the majority ofwgaid éagléé ﬁéét‘cdéétally'

in southeast, southcentral and southwest Alaska;
these populations may exceed several thousand pairs.
North and west of the Alaska Range, numbers decline
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markedly and most nesting is associated with wetlands
in portiom of the Yukon (including the Tanana) and
KRuskokwim River drainages (see Roseneau et al.
1981). A total of 10 bald eagle nesting locations
are known to occur in the vicinity of the project in
the middle basin of the Susitna River drainage
(Tables E.3.4.39 and E.3.4.40). 1In total, surveys
for nesting bald eagles in the lower Susitna
floodplain discovered 38 nest sites, some of which
undoubtedly represent alternate nest sites or
alternate nesting locations (see Table E.3.4.42).

Bald eagles are opportunistic in their feeding
habits, and diets vary from region to region
according to the availability and vulnerability of
prey species. Although they take a variety of live
prey, bald eagles often rely heavily on local sources
of carrion, may be attracted to dumps, and may pirate
prey from other raptors, particularly osprey (Brown
and Amadon 1968). Fish and birds are both important
components of their diet,

In Alaska, bald eagles often rely on dead or dying
salmon when they are available, and take a variety of
other species of fish in shallow water or as carrion
along shorelines. Waterfowl and seabirds (alcids,
anatids and larids) also figure prominently in their
diet, particularly in some coastal regions (e.g., the
Aleutian Islands). Ritchie (1982) found fish and
avian prey to have nearly equal frequency of occur-
rence (43.8 and 43.7 percent, respectively) in re-~
mains at nests along the Tanana River, where as
mammal remains occurred in 12.6 percent of nests.
Remains of Anas spp. (mostly mallard) constituted 17
of 28 occurrences of avian prey. Dead, dying, or
injured birds are often taken from the water surface,
but eagles are also quite capable of surprising and
taking uninjured waterfowl and seabirds from the
water surface or in the air. Even geese may be occa-
sionally taken in flight (Brown and Amadon 1968), and
sandhill cranes and swans have also been taken.

Diets of bald eagles nesting along the Susitna River
are probably similar to diets of eagles nesting along
the Tanana River. Salmon are undoubtedly.important
to many pairs of eagles in late summer and fall.
Earlier in the year, other fish species (particularly
whitefish, suckers and grayling) and waterbirds
(especially waterfowl) constitute the bulk of their
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diet. Snowshoe hares and muskrats may also be taken
on occasion. :

Gyrfalcon (%)

Gyrfalcons are not abundant in southcentral and cen-
tral Alaska, but they regularly nest throughout the
Alaska Range. Cade (1960) estimated the total Alaska
population at only about 200 to 300 pairs. Roseneau
et al. (1981) considered that estimate too low, but
doubted that the population exceeded 500 pairs.
Numbers of nesting gyrfalcons may vary considerably
between years (Cade 1960, Roseneau 1972, Swartz et
al. 1975) but variation may be less over larger
regions (Roseneau 1972), The majority of the Alaskan
population is found in northern and western Alaska
(Roseneau 1972, Roseneau et al. 1981), and gyrfalcons
there tend to exhibit relatively low site fidelity
from year to year (Cade 1960 and Roseneau 1972).
However, in the Alaska Range, where suitable nesting
cliffs are fewer and more widely dispersed, most
sites appear to be used more regularly (Bente 1981).
These gyrfalcou nesting locations have been reported
in the middle basin (White 1974, Kessel et. al.
1982a) (Table E.3.4.40).

Gyrfalcons are year-around resideuts of the arctic
and subarctic and are also opportunistic hunters.

During the summer, their diets vary according to prey

availability and vulnerability (Roseneau 1972), but

they typically rely on only a few principal prey

species for the bulk of their food.

The principal summer'prey épecies include ptarmigan
(often 70 to 90 percent by weight of their diet),
arctic ground squirrels, and, in some regions, long-

Migratory birds typically constitute no more than
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tailed -jaegers (White-and Cade 1971 ; Roseneau.1972).

15 to 20 percent by weight of their summer diet. 1In
some regions of interior Alaska (e.g., the Alaska
Range), ground squirrels surpass ptarmigan in
importance (Cade 1960 and Roseneau 1972). 1In the

- winter, gyrfalcons are almost solely dependent on
ptarmigan (Platt 1976 and Walker 1977), although in
.some .high arctic .regions, arctic hares are also
~important -winter prey. -The year-round reliance on _

ptarmigan and the high utilization of small mammals
in the summer are important factors that have helped
gyrfalcons to avoid serious biocide contamination and
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thus maintain healthy, non-endangered populations in
the arctic.

Despite the reliance on a few principal prey species,
gyrfalcons are capable of shifting to other food
sources during the breeding season if the availabil-
ity of a few prey species changes dramatically-- pro-
vided that other prey species are present (White and
Cade 1971; Roseneau 1972). It has also been sug-
gested that gyrfalcons may not breed in some years
when prey availability is low.

Peregrine Falcon (o)

Peregrine falcons are distributed worldwide.
Peregrines are specialists in avian prey and prey
weights range from 50 g or less to over 600 g. In
Alaska, the two endangered races, Falco peregrinus
anatum and F.p.tundrius, rely on a broad prey base

consisting of a variety of shorebirds, waterfowl,

passerines and occassional small mammals (Cade 1960,
Roseneau et al. 1981). 1In contrast to gyrfalcons,
peregrines are diverse in their feeding habits,
concentrating more on categories of prey, such as
shorebirds, than on individual species. Their high
use of migratory prey (especially shorebirds) on
northern breeding grounds and on wintering grounds as
far south as 30°S in South America has contributed to
their endangered status as a result of biocide
contamination. Recently, pollutant residues
(biocides) have tended to decline in peregrine tissue,
Since the late 1970's, in most of Alaska and in some
other parts of North America, numbers and
productivity of both endangered races have increased.

There were no confirmed sightings of peregrine fal=-
cons in the middle Susitna Basin during 1980, 1981,
or 1982, despite the substantial number of man-hours
spent on ornithological field work and on raptor
surveys (Kessel et al. 1982a). White (1974) saw two
individual peregrines during a June 10 to 15, 1974,
survey; however, he found no sign of nesting. One of
the birds was a "single adult male...roosting on a
cliff about 4 miles upriver from the Devil Canyon Dam
axis," and the other was "a sub-—adult...about 15
miles upriver from the Devil Canyon Dam axis." White
(1974) stated that the Yenta-Chulitna-Susitna-
Matanuska drainage basin '"seemingly represents a
hiatus in the breeding range of breeding peregri-
nes...," and Roseneau et al., (1981) stated that
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"the Susitna and Copper rivers both provide...very
few...potential nesting areas for peregrines."

The Susitna River drainage does not provide habitat
typical of or comparable to any important areas of
peregrine nesting habitat in the boreal zone of
Alaska (e.g., upper Porcupine, upper Yukon-Charley,
middle Yukon, lower Yukon, upper Tanana and Kuskokwim
river drainages). Key elements of the existing
habitat in the Susitna River drainage, in addition to
the surveys conducted for them, provide reasonable
evidence that peregrines do not presently nest in the
project area and that biologically significant
numbers of them are unlikely to occur there naturally
in the future with or without project development.

Other Raptors (o)

No breeding records for owls were reported in the
middle basin by Kessel et al. (1982a). Three of

the five species of owls (great horned owl, hawk owl,
and boreal owl) that have been recorded in the middle

basin are year-round residents and probable breeders

in mixed and coniferous forests (Appendix E5.3). The
short-eared owl occupies open habitats in small
numbers in summer, and a few may breed in the region.
Snowy owls, occasional migrants, are rare in the
middle basin.

Only single records of two species of owls (great

‘horned owl and "short-eared -owl) were obtained along

the lower Susitna River during the spring surveys

‘(Appendix E6.3). Great horned owls are likely resi

dents and breeders, especially in mature cottonwood
stands along the river and sloughs.

Suftabté“nésting*habitat*forwgoshawksmand*great-ﬁw—~—_~*
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horned—-owls—consists—primarily-of-oceasional-mature—

‘paper birch and paper birch-white spruce stands,

which are most commouly found downstream from Devil
Canyon. Some nesting habitat for other tree-nesting
species (e.g., red-tailed hawks, American kestrels,
sharp~-shinned hawks, boreal owls, and hawk owls) and
ground-nesting species,(e.g., merlins, northern

“harriers,; and short—eared owls) also occurs in the

~-8usitna-Basin, -but-no-concentrated areas of nesting

habitat are known or expected to occur.
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The diet of owls and smaller raptors cousists mainly
of small rodents and small birds. ©Northern harriers
feed on either small rodents or small birds in open
terrain. American kestrels feed primarily on in-
sects, small mammals, and occasionally small birds.
Owls (great—horned owl, short-eared owl, hawk owl,
and boreal owl) are generally specialists omn small
mammal prey, though great-horned owls may also take
birds. Sharp-shinned hawks and merlins are
specialists on small avian prey. Goshawks and
red-tailed hawks rely on a combination of small
mammal and avian prey.

Waterfowl and Other Large Waterbirds (o)

The middle basin and the lower Susitna River floodplain
above the delta do not support large concentrations of
waterfowl or other waterbirds during either migration or

the breeding season (Kessel et al. 1982a, 1982b). Avian use
of discrete waterbodies and waterbody groups in the middle
basin was low but varied considerably. An analysis of the
relative importance of discrete wetland areas is included to
identify potentially important areas.

The species composition of waterfowl in the middle basin
showed some differences from that of central Alaska as a
whole, in part reflecting the subalpine nature of much of
the study area (Kessel et al. 1982a). Aldsquaw and black
scoter were the most productive of the waterfowl in 1931
(Figure E.3.4.25). Both species are primarily tundra
nesters, and the Alaska Range is the only inland nesting
location known for black scoter in Alaska (Gabrielson and
Lincoln 1959). The pintail, one of the most numerous ducks
in central Alaska, occurred in relatively small numbers in -
the study area, in spite of the fact that both 1980 and 198l
were high population years for pintails in Alaska because of
severe drought in the Canadian prairie provinces (King and
Conant 1980, Conant and King 1981).

(1) Migration - Middle Basin (o)

The middle Susitna Basin, which is on a high plateau
between the Alaska Range and the Talkeetna Mountains,
does not appear to be a major migration route for
waterbirds (contra U.S. Corps of Engineers (USCOE
1977) (Kessel et al. 1982a). A relatively small
number of individuals were seen during three surveys
in spring 1981 and six and five surveys in fall 1980
and 1981, respectively (Tables E.3.43, E.3.4.44 and
E.4.45).
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Scaup,. including both lesser and greater scaup, were
the most numerous species group during both spring
and fall. Relatively large numbers of mallards and
American wigeon also moved through during both
seasons, Pintails were common during spring
migration but uncommon in fall. Few geese or cranes
were seen at either season (Kessel et al 1982a).

The middle Susitna Basin was less important to
migratory waterfowl in spring than fall (Kessel et
al. 1982a). Because ice breakup does not regularly
occur until mid-May on many lakes in the middle basin
little open water was available to early migrating
waterbirds, such as the dabbling ducks and common
goldeneye. Early migrants used the Susitna River
itself and the thawed edges of lakes. Use of the
middle basin's water bodies increased toward the end
of May, concurrent with the availability of more open

‘water and the influx of the later arriving loons,

grebes, scaup, oldsquaw, scoters, and mergansers

(Kessel et al. 1982a).

The pattern of fall movement in the middle basin was
similar to that known for the rest of central Alaska
(Kessel et al. 1982a). Peak numbers of American
wigeon, pintail, and green-winged teal occurred
during the first half of September; loons, grebes,
and scaup during the second and third weeks of

(ii)

September; and mallards, scoters, buffleheads, and
goldeneyes, from the last third of September to
mid-October. Trumpeter-and whistling swan migration
occurred between the last week of September and the
end of October (Kessel et al. 1982a).

Summer Use of Waterbodies - Middle Basin (o)

The—wetiands«ofwtﬁewmiddiefbasinmsupportedwfelatively«wmv
few_waterbirds during the summer. _An average density

of only 0.09 adult loons, grebes, ducks, gulls, and
terns/acre of wetlands and 0.01 broods/ acre of wet-
lands were found on 28 intensively surveyed water

- bodies in summer 1981 (Table E.3.4.46). By compari-
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son, a census of 13 waterbodies in the upper Tanana
River valley, similar in size class distribution to

‘those surveyed in the middle basin, had average den-
_sities of 0.74 adult loons; grebes, ducks, gulls, and

terns/acre of wetlands in 1977 and 0.45 adults/acre
in 1979 (Spindler et al. 1981). Even when gulls and
terns are excluded, the density of broods in the

~ . E=3-4~-92




(iii)

Tanana River valley was markedly higher, at 0.03/acre
than in the middle Susitna Basin. Productivity in
the eastern portion of the upper Tanana River valley
study area in 1979 was 30 to 40 percent lower than
historical levels typical of Minto Lakes, Tetlin
Lakes, and portions of the Yukon Flats are considered
among the most productive wetlands in Alaska (Kessel
et al. 1982a). Thus, the waterbodies of the middle
basin appear to support a relatively impoverished
population of waterfowl during the summer (Kessel et
al. 1982a).

As discussed earlier, the species composition of
waterfowl reflects the subalpine nature of the study
area with oldsquaw and black scoter (tundra nesters)
being the most productive species. Trumpter swauns
also breed commonly on the eastern end of the study
area, from the vicinity of Oshetna River to at least
the Maclaren River. On an informal flight over ponds
of this area on August 4, 1981, Kessel et al. (1982a)
recorded 19 observations of trumpeter swans. Forty
adult birds were seen, including 9 pairs with broods
(28 cygnets). This area is on the western edge of
habitat used by the Talkeetna Basin trumpeter swan
population which has more than doubled in the past 5
years (King and Conant 1980).

Relative Importance of Waterbodies - Middle Basin (o)

Kessel et al. (1982a) calculated relative importance
values (I.V.) for each lake surveyed, which combined
three commonly used measures of habitat quality:
number of birds, density, and species richness. The
1.V. wvalues are an index to the relative importance
of each waterbody included in a particular
computation of the index, and are patterned on
concepts presented by Curtis and McIntosh (1951).

The I.V. for each waterbody was calculated each
season as the sum of three ratios: (1) the mean
number of birds per census for the water body divided
by the sum of the means  per census for all
waterbodies censused; (2) the mean density of birds
per census on the waterbody divided by the sum of the
means per census for all waterbodies censused; and
(3) the mean number of species per census for the
waterbody divided by the sum of means on all
waterbodies. Figures E.3.4.26 and E.3.4.27 compare
relative 1.V. ratings for all lakes surveyed in fall
1980 and spring 1981 respectively. Seasonal

851022

E~3-4-93



population statistics are listed in Table E.3.4.47
for the lakes that had the highest scores, The
following discussions of individual waterbodies are
based on Kessel et al. (1982a).

Stephan and Murder Lakes were among the top three

waterbodies in I.V. for all seasons. Stephan Lake

received twice as much use in fall as in spring, and
supported high numbers of species and number of

birds. Murder Lake comnsistently supported high

densities. These lakes assumed additional importance
in early spring and late fall because of ice
conditions. Murder Lake, which reportedly has some
open water all winter, provided some of the first
open water for early spring migrants, as did the
inlet of Stephan Lake; green~winged teal, mallards,
and pintails were using this open water on May 3,
1981. Likewise, these lakes provided the last open
water in fall and were used by the late migrants.
Swans used these lakes during October, as other lakes
in the region became ice-covered. Between 9 and 11
trumpeter swans frequented Murder Lake between
October 10 and 18, 1981 (Kessel et al. 1982a); 1l to
22 unidentified swans were on Stephan Lake from
October 9 to 23, 1981; and 120 swans were there on
October 10, 1980.

~Waterbody 131, near the mouth of the Maclaren River,

consistently supported high lévels of waterfowl
abundance, density, and species richness. Its I.V.

.in spring was lessened by the fact that it was still

frozen during the first two spring surveys. Because
it was far from the proposed coustruction sites, it
was not censused for breeding birds, but a flight
over the lake on August 4, 1981, revealed a flock of
some 100 molting ducks, mostly scaup, as well as a

pair—of-trumpeter—swans..—This—and-WB-134-were--the

only duck=molting lakes found in the basin. A flock

of 22 to 42 trumpeter swans congregated to feed on
this lake throughout the first half of September
1980.

--Waterbody 140, east of the Oshetna River, had the

highest I.V. of 28 waterbodies censused during the

_breeding season. Not only did it have a high species
richness (11 species), but it also supported a large
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number of birds and had an above-average density. It
was also of above-average importance during migra-
tion, even though it thawed later and froze earlier
than most other lakes.
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Clarence Lake had the fourth highest I.V. during
spring and fall migrationm, but was less important
during the summer. It had a relatively high species
richness during all seasons, being used by both
diving and dabbling ducks during migration, but
primarily by divers in summer.

Watana Lake was used in fall, especially in 1980, by
migrant scaup, goldeneyes, and mergansers during the
last half of September. Otherwise, it was of little
importance to birds.

Pistol Lake in the lower Deadman Creek area had a
relatively high 1.V. in spring because of the number
and diversity of birds it countained after it began to
thaw toward the end of the first week of May.
However, this relatively large lake was only of
average importance during summer, and was little used
in fall. :

The southernmost Fog Lake supported high levels of
abundance and species richness during all seasous.
It received less use in spring than during other
seasons, probably because ice cover was still
extensive as late as May 17, 198l. On this date,
ducks were heavily concentrated in the open water at
the inlet end of the lake. This lake and WB 140 had
the highest species richness (1l species) during
summer. :

Waterbody 032, a small lake at the west end of the
Fog Lakes, supported a high density of birds in
summer and showed high productivity (at least four
broods of horned grebe and two of American wigeon
seen on July 28, 1981). 1t was not monitored during
migration.

Swimming Bear Lake, an alpine lake, received its
primary use during summer. After it thawed in late
May, it was occupied by at least five species of
waterbirds (scaup, oldsquaw, scoter, mew gull, and
arctic tern), three of which were observed with
broods on July 29, 1981. Flocks of scaup and
white-winged scoters were seen on the lake during the
last half of September 1981.

None of the waterbodies in the middle basin had
I.V.s as high as those calculated for some of the
better wetland sites of eastern interior Alaska from
data obtained during fall 1980 by Ritchie and
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Hawkings (1981) (Figure E.3.4.27) and during spring
1980 by Ritchie (1980) (Figure E.3.4.26).

Lower Basin (o)

The lower Susitna River above the delta appears to be
little used by waterbirds. Few birds were seen
during spring aerial surveys in either 1981 or 1982
(Table E.3.4.48), or during the June 1982 ground
surveys (see Appendix 3E). Few birds have also been
seen on USFWS surveys (see King and Conant 1980).
Overall, swans, white-fronted goose, scaup spp.,
common merganser and merganser spp. were the most
abundant species seen. Numbers were highest in the
last 23 mi of the river between the mouth of Yentna
River and Cook Inlet.

Ice on the lower river apparently broke a week or
more later im 1982 than in 1981. During the May 7,
1981, survey, the river above Talkeetna was breaking
up and carrying a heavy load of ice chunks; whereas
on May 10, 1982, this section of river was still
almost entirely frozemn. Since spring migration of
dabbling ducks in central Alaska was only two to
three days later in 1982 than in 1981 (Kessel,
unpublished data), the main spring movement had
passed through the Susitna region in 1982 before
water became available in the river above Talkeetna.

In addition to early season ice above Talkeetna, the

- main reasons for the: low-use of the lower river

appear to be its rapid flow and heavy silt load
(Kessel et al. 1982b). These factors limit the
development of aquatic plants and associated
invertebrates, the main diet of most waterbirds, and
make food invisible, except at shallow edges or in

sloughs—(Kessel-et—al.—1982b)- Corroborating this.

on the river were fish—-eating mergansers (Kessel et
al. 1982b).

(c) Other Birds (¥)
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Shorebirds and Larids (%) -

Seven of the 19 species of shorebirds that occur in

the middle basin are transients that occur ounly
during migration (Appendix E4.3). An additional six
species nest in alpine tundra habitats that will be
little affected by the Susitna development. The six
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species that will be most affected (semipalmated
plover, common snipe, spotted sandpiper, solitary
sandpiper, and greater yellowlegs) nest on alluvial
bars along the river edge or in lower elevation
woodlands and meadows. No shorebirds overwinter in
the Susitna region.

Five species of larids occurred in the middle basin
in 1980 and 1981 (Appendix 3D, Kessel et al. 1982a).
Two are confirmed breeders in the area: mew gull and
Bonaparte's gull. Mew gulls were the only common
larid species in the middle basin (Kessel et al.
1982a), breeding around lakes and rivers. Arctic
terns and long-tailed jaegers were fairly common and
undoubtedly bred in the area (Kessel et al. 1982a).
Herring gulls were uncommon summer visitors (Kessel
et al. 1982a). ’

Seven species of shorebirds were seen along the lower
Susitna River during a Jume ground survey in 1982 by
Kessel et al. (1982b) (Appendix E5.3). Spotted
sandpipers were common breeders aloung shores of the
main river as well as along its sloughs and feeder
creeks; solitary sandpipers were also fairly common
along the river. Semipalmated plovers were uncommon
breeders on alluvia, and greater yellowlegs were
uncommon probable breeders along the river.

Winnowing common snipe were recorded at numerous
locations. Ounly one migrant whimbrel was observed on
an alluvial island below Talkeetna, and two female
northern phalaropes were also seen on the river.

Six species of larids were recorded in the spring
1982 survey downstream from Talkeetna (Kessel et al.
1982b). Herring gulls were most common with at least
7 breeding colonies in the lower basin; the largest
colony containing approximately 1,300 birds (Kessel
et al. 1982b). Arctic terns and mew gulls were
fairly common breeders on river bars in isolated
pairs and small groups. Bonaparte's gulls were
fairly common and probable nesters in spruce
woodlands adjacent to the river. Parasitic jaegers
and black-legged kittiwakes were also recorded in the
lower reaches of the river. Neither species breeds
in the area (parasitic jaegers breed in northwest and
northern coastal Alaska, and the nearest black-legged
kittiwake breeding colony is located at Chisik Island
in Lower Cook Imlet).
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(ii)

Grouse and Ptarmigan (¥%)

Spruce grouse are year-round residents of mixed and
coniferous forests in the middle Susitna Basin.
Their status was given as fairly common by Kessel

et al. (1982a) who reported a maximum density of 1.0
territories per 10 ha in white spruce-paper birch
forest in 1981 (Figure E.3.4.24, Table E.3.4.49.
Ruffed grouse were reported as a rare visitant by
Kessel et al (1982a). Sharp-tailed grouse are a
species apparently dependent upon early successional

vegetation:(Small 1985, Pers. Comm.). Sightings are

reported regularly but infrequently in the Lake
Loulse~to~Glennallen region to the east of the
project. (Eide 1985, Pers. Comm.; Small 1985, Pers.
Comm.). and suitable habitat is likely present near
the upper end of the Watana - Stage IIIl impoundment,
Sharp~tailed grouse were not observed during surveys
of the project area (Kessel et al. 1982a).

Willow, rock, and white-tailed ptarmigan were all
recorded as breeders in the middle basin. Willow
ptarmigan were common in low shrub thickets and
attained a maximum breeding density of 0.5

territories per 10 ha in dwarf-low birch shrub (Table.

E.3.4.49) (Kessel et al. 1982a). Rock ptarmigan are
also common in dwarf and low shrub at high elevations
and in blockfields. and also attained maximum breeding

densities in dwarf~low birch shrub (Table E.3.4.49)
(Kessel et al. 1982a). White-tailed ptarmigan were

uncommon in dwarf -shrub mat -and blockfields, and are

found at generally higher elevations than other

- ptarmigan, -although attitudinal ranges may overlap

considerably with rock ptarmlgan (Kessel et al.
1982a). : '

Grouse—and-ptarmigan-were-not-recorded-along-the -

lower—Susitna River(Kessel et al. 1982b).  However,

spruce grouse are likely residents of adjacent forest
habitats, and a few willow ptarmigan may migrate to
riparian habitats in some winters.

“Woodpeckers and Passerines (o)

--In-terms -of ~numbersy; woodpeckers and passerines
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~comprise by far the greatest proportion of ‘the birds

inhabiting the middle Susitna Basin. Fifty-seven
species have been recorded, and nine (possibly 10) of
these are year—round re31dents (Appendix 3D) All of
the woodpeckers and a large proportion of the
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(iv)

passerines are forest species, but passerines are
found in all vegetated habitats, from closed forest
through shrublands to alpine tundra. Breeding
densities in 1981 and 1982 of these terrestrial
species are given in Tables E.3.4.49 and E.3.4.50,
and are discussed in more detail below.

The four species of swallow and the dipper are
closely associate with aquatic habitats, and they
were not adequately represented in censuses of
terrestrial habitats. Bank swallows and cliff
swallows nest colonially, the former in cutbanks and
the latter in areas of cliffs and in abandoned
cabins. Tree swallows and violet—green swallows are
not colonial and nest in a variety of habitats.
Swallows capture food while flying over open expanses
and often over lakes and rivers, if they are present.
The dipper is a bird of clear, fast flowing streams.
It forages year-round in shallow sections of streams
and nests along streambanks and under bridges.
Dippers are uncommon in the middle basin, but a few
birds occur in each of the major creeks that drain
into the Susituna River as well as along the middle
and upper Susitna itself.

Thirty-nine species of woodpeckers and passerines
were recorded along the lower Susitna River during
the spring surveys. Six (possibly seven) are year-
round residents (Appendix E5.3). Relative abundance
of some species are discussed below.

Middle Basin Bird Communities (%)

Breeding populations of terrestrial birds in the
middle basin were studied in 1981 (Kessel et al.
1982a) and in 1982 (Kessel, unpublished tables) by
means of plot censuses. The number of territories of
each species oun the census plots in the two years is
shown in Table E.3.4.49 and E.3.4.50. Breeding bird
densities in 1981 and 1982 are compared in Table
E.3.4.51.

Table E.3.4.52 lists the avian habitats (as described
by Kessel 1979) represented in the 10 ha census plots
and their approximate equivalents in Viereck and
Dyrness (1980) vegetation types. Kessel et al.
(1982a) caution against the use of Viereck and
Dyrness types as avian habitat types because of: (1)
a failure to differentiate between habitats of medium
and tall shrub avian communities; and (2) a failure
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to restrict coniferous and deciduous forest types to
exclusively (290 percent) coniferous or deciduous
canopy coverage.

Density of breeding birds were substantially lower

in most habitats in 1981 and 1982 (Table E.3.4.51).
Kessel believes that the 1981 densities were probably
closer to normal ‘and that 1982 densities were
abnormally low, probably the lowest since 1964. The
low 1982 densities are attributed to extremely late
environmental conditions relative to spring arrival-
dates of migrants in 1982. -At the suggestion of the
investigators the 1981 data is used in all analyses
rather than a simple average of the two years.

Generally, the forest and woodland habitats supported
higher densities of birds than the shrub communities.
Highest densities found in forests were at a
cottonwood forest plot near Sherman, which supported
1.7 bird territories/acre. The lowest densities in

~forest habitats were in the white spruce forest plot

at the mouth of Kosina Creek (0.6 territories/acre).
Of the shrub habitats, low-medium willow shrub had
the highest densities (1.8 territories/acre) and
alpine tundra the lowest (0.2 territories/acre).
Although alpine tundra had the lowest bird usage,
these types supported some bird species generally not
found in other habitats, such as white-tailed

ptarmigan, horned lark, wneatear, water pipit,
gray-crowned rosy finch, and snow bunting.

Bird densities in habitats of the middle basin are
similar to those in the upper Tanana River valley
(Spindler and Kessel 1980). In both regions,
coniferous forests were low-density habitats relative
to other forest types. Deciduous and mixed forests,

intermediate-densities,—and—Llow_shrub habitat support
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low densities, Such differences in occupancy levels
are affected by a number of factors, including in
interior Alaska, habitat structural complexity and
primary productivity (Spindler and Kessel 1980).
Tall 'shrub habitats ‘in interior Alaska support the
highest avian densities (Spindler and Kessel 19380).

- Kessel et--alk.<(1982a)-attributed the lower densities
UM tHeir Susitna tdll=alder=shrub study plot to

species composition of the shrub community. They
contrasted the average to above—-average productivity
(Spindler and Kessel 1980) of the willow, thinleaf
alder (Alnus tenuifolia) and balsam poplar which
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dominated the Tanana valley tall-shrub plot with the
relatively low productivity of American green alder
(Alnus crispa) (Spindler and Kessel 1980) which
dominated in the middle Susitna Basin plot.

Kessel et al. (1982a) calculated Shannon-Weaver
diversity indices (H') for each census plot (Table
E.3.4.51). Diversity values are sometimes used as
indicators of habitat quality. Values of H' ranged
from 0.91 for the dwarf-low birch shrub plot in 1982
to 2.55 in the closed balsam poplar forest plot in
1981. With the exceptions of the white spruce forest
plot in both years and white spruce woodland in 1982,
all plots in forest habitats obtained indices >2.0.
The tall alder shrub plot diversity index values were
2.05 in 1981 and 2.02 in 1982, while values in all
other shrub and tundra habitats were all <2.0. The
three greatest diversity values in both years were
obtained in the balsam poplar forest, white
spruce-paper birch forest, and black spruce woodland
plots (Table E.3.4.51). The 1982 values on these
more diverse plots were substantially lower than 1981
index values, the result of both reduced densities

.and reduced numbers of species, Habitats obtaining

high values of H' are characterized by large numbers
of species and large numbers of individuals of each
species.

Each avian habitat type (as defined by Kessel 1979)
in the middle basin supports a moderately distinct
bird species association, as indicated in Table
E.3.4.53.

Since migratory birds using the project area may have
the option to move elsewhere when habitat is lost
while overwintering species likely do not, the winter
bird surveys were conducted to assess densities of
overwintering species in habitats to be affected by
the project. Forest habitats were concentrated on
due to their occurreunce in the impoundment zones, and
the lack of current mitigation for loss of these
habitats for birds (LGL 1985).

Table E.3.4.54 presents the results of these surveys,
Boreal chickadees and gray jays were the ounly fairly
abundant species of the 11 species observed, and were
most populous all winter long. Both species strongly
prefer white spruce forests and avoid deciduous
forests., Gray jays also preferred white spruce
woodlands. Although they were not very abuundant,
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redpolls preferred deciduous forests where paper
birch was dominant, presumably due to their
dependence on birch seed as a winter food source (LGL
1985).

(v) Lower Susitna River Floodplain Bird Communities (¥*)

Information on the relative abundance and habitat use
of terrestrial birds in the lower Susitna River
floodplain was obtained during a ground survey
conducted in June 1952 by the University of Alaska
Museum (Kessel et al. 1982b). Abundance was '
determined by counts of singing birds in each habitat
type.

Generally, following ecological tenets, both
abundance and species richness increased
progressively from the early to late vegetationm
successional stages (Table E.3.4.55) (Kessel et al.
1982b).

Species composition of the early successional stages
was dominated by waterbirds, such as plovers,

 sandpipers, gulls, and terns. The only regular land

bird was the white-~crowned sparrow, which was common
in medium~height shrub at thh last stages of early
succession (Kessel et al. 1982b).

Species composition and abundance in the tall shrub—
and forest habitats of the lower Susitna River
floodplain followed known patterns of habitat
selection in central Alaska, except in the cottonwood
forests. Several bird species normally associated
with tall shrub communities (i.e., gray-cheeked
thrush, blackpoll warbler, northern water—-thrush and
-fox sparrow) were. found to- select nesting territories

these forests have a well-~developed, tall shrub
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within_riparian cottonwood _forests, probably because

understory (Kessel et al. 1982b).

A profound effect of silt grouund cover ou avian
abundance was also noted along the lower floodplain.
Forest and tall shrub stands with a heavy ground

- cover of recently deposited silt were essentially
. .....devoid of _birdlife.. _Earlier studies (Spindler and
-~ —Kessel 1980;-Kessel et-al,; unpublished data) have

suggested that there is little preference by most
terrestrial birds for specific taxa of plant ground
cover, but apparently some kind of vegetative cover
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is necessary-—undoubtedly because of its role in
providing food resources {(Kessel et al. 1982b).

4.2.4 - Non-Game (Small) Mammals (%)

Non-game (small) mammals of the project area include shrews,
voles, lemmings, red squirrels, ground squirrels, marmots,

pikas, snowshoe hares, and porcupines. Small mammals, by the
nature of their size and visibility, are not high profile
species. However, they are important ecological components of
most northern ecosystems. Small rodents have been shown to be
important in nutrient cycling; soil aeration; dispersal of seeds,
mycorhizae and spores; control of imsect pests; and as the
primary or secondary prey of many carnivores (Grodzinski and
Wunder 1975).

Kessel et al.'s (1982a) studies of small mammals were restricted
to an area raunging 9.3 miles to either side of the Susitna River,
extending from the Maclaren River on the east to near Sherman on
the west (approximately 6.2 miles south of Gold Creek). Within
this area, 49 trapline transects were established and operated in
the falls of 1980 and 1982 and spring of 198l. Sites for the
transects were selected to represent as broad a spectrum as
possible of the various vegetation types in the region. Details
on sampling techniques are provided in Kessel et al. (1982a).
Information on small mammals was also obtained by opportunistic
observations.

(a)  Species Composition and Relative Abundance (o)

During the study period, 16 species of small mammals were
trapped and/or observed in the middle basin (Appendix

E7.3) (Kessel et al. 1982a). 1In addition, there was
evidence of two other species occurring in the region: bats
(two separate sightings of what were probably the little
brown bat) and water shrews (tracks of a small mammal
between ice openings on Watana Creek). The distribution of
small mammals documented in the middle basin is similar to
known distributions in the literature. However, the
occurrence of arctic shrews in the study area constitutes a
minor range extension; the closest previous record was from
Denali Natiomal Park (Murie 1962).

The one spring and three fall trapline surveys involved a
total of 23,061 trap nights of effort (Table E.3.4.56).
Totals of 950, 138, 2,190, and 447 small mammal specimens
were captured during the fall of 1980, spring of 1981, fall
of 1981, and fall of 1982, respectively. A total of 1977
microtine rodents (6 species) and 1,748 shrews (4 species)
was captured. Northern red-backed voles and masked shrews
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were the two most abundant species of small mammals,
constituting 74 percent of the total captures. A total of
1,458 northern red-~backed voles and 1,289 masked shrews was
captured during the 1980 to 1982 studies. Other shrews
captured were arctic shrews (303 specimens), dusky shrews

' (146), and pygmy shrews (10). Captures of microtines
included 224 tundra voles, 103 meadow voles, 148 singing
voles, 29 brown lemmings, and 15 northern bog lemmings
(Table E.3.4.56). |

Capture results illustrate the large population fluctuations
“that can be observed within and between years (Table
“E.3.4.56). The fall 1980, spring 1931, and fall 1981

sequence demonstrdtes the typical annual cycle of most

short-lived multiparous small mammals. In such species,
summer reproduction results in high population levels by
fall, and winter attrition reduces the population to animals
born late in the previous summer or fall. Superimposed on
this annual cycle are yearly fluctuations in abundance
demonstrated by the fall data for the three successive
years. The most common microtines, northern red-backed
voles, meadow voles and tundra voles, were most abundant in
fall 1981, as was the most common shrew,the masked shrew.

All of these species exhibited very low fall populations in

1982. Fall 1982 capture rates were low for all species

except singing voles, brown lemmings, and bog lemmings,

throughout the study period. WNorthern red-backed voles were
the most frequently captured microtine in all periods.

Masked shrews were the most frequently captured shrew in all
periods, in spite of ‘their dramatic decline in abundance in

Six other species of small mammals were not trapped but were
observed in the study area by Kessel et al. (1982a): arctic
ground squirrel, hoary marmot, collared pika, red squirrel,
porcupine, and snowshoe hare.  Although no quantitative

estimates of abundance were obtainedforthesespectes;

Fimited—information—on—distribution—was—collected—and—is————
reported below from Kessel et al. (1982a).

The arctic ground squirrel is a common and ecologically
important mammal of the region. The largest numbers were
observed on the drier slopes, knolls, and ridges above tree-
"line; only small numbers were observed at lower elevations.
~“General observations~indicate-that -the-Susitna study area
~-gsupports-a-relatively high-and stablé population.of ground
squirrels, probably comparable to densities reported else-
where in the state (Kessel et al. 1982a). For example, in
the Talkeetna Mountains to the south, Hock and Cottini
(1966) removed 27 squirrels in one day from 0.12 acres
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(b)

(22 squirrels/acre) with little apparent decrease in
numbers; the squirrel population in this area remained high
throughout 4 years of study. 1In the eastern Brooks Range,
Bee and Hall (1956) counted 175 ground squirrels along a
0.62 miles ridge, and 70 squirrels on approximately 3.7
acres of hillside (nearly 19 squirrels/acre).

Hoary marmots were locally common residents of the alpine
zone, Scattered colonies were found above treeline. None
were seen within the proposed impoundment areas. Collared
pika is another locally common alpine species, found on
talus slopes at higher elevations. No pikas were seen below
treeline. Densities of pikas in Denali National Park during
1962 varied from 2 per acre in large rock slides, to 10 per
acre on small, isolated rock piles (Broadbooks 1965).

Red squirrels, porcupines, and snowshoe hares were generally
confined to the forested areas of the basin. Red squirrels
were present in coniferous forests throughout the area, but
were most numerous in the mature spruce stands that occur
along the larger creeks such as Watana and Tsusena Creeks.
Porcupines are uncommon in the study area; a few individuals
were sighted during the summer of 1980, and three to four
sets of tracks were seen during the winter of 1980.

Snowshoe hares, a major source of food for predators over
much of central Alaska, were generally restricted to areas
east of Watana Creek. Localized "pockets" occurred
primarily in the vicinities of Jay Creek, Goose Creek, and
the lower Oshetna River. Snowshoe hare populations undergo
8- to 12-year cycles of abundance (Keith and Windberg 1978);
peak densities may be as high as 15.6 hares/acre whereas
densities may drop to as low as 0.05 hares/acre during
population lows (Green and Evans 1940). Long-term
information in overall hare abundance, provided by several
local residents, indicated that the recent low number of
hares is a chronic situation and not just a low phase of the
population cycle.

Habitat Use (#)

The following analysis of habitat use draws heavily from
Kessel et al. (1982a).

(i) Shrews and Voles (o)

Forty-two trapping sites were organized by Kessel et
al, (1982a) into floristically similar groups using
a cluster analysis of frequency counts of 81 plant
taxa from the vicinity of the sample sites (Figure
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E.3.4.28). The clustered subgroups roughly
correspond to the following vegetation types from
Viereck and Dyrmess (1980): sedge-grass and shrub
tundra, sedge- grass and low willow shrub,
herbaceous-mixed low shrub meadow, open white spruce
forest, woodland spruce, black spruce bog (some low
birch shrub sites were included in this group), paper
birch-white spruce forest, cottonwood forest, tall
alder shrub, and tall grass meadow. The number of
captures of each small mammal species relative to

. these vegetation types is shown in Figure E.3.4.29.

Shrews and red-backed voles in the middle basin dis-
played a relatively broad and uniform distribution
pattern across habitats (Figure E.3.4.29). Masked
shrews, the numerically dominant shrew species,
occurred at all trapping sites. They were most
numerous in deciduous forest (particularly
cottonwood), grassland, and tall shrub sites. Arctic
shrews occurred at 29 trapline sites, with peaks of
abundance on the drier, nonforested sites, particu-
larly grassland (at low elevations) and low shrub
(above treeline). Dusky shrews were thinly distri-
buted across the vegetation types of the study area.
Although dusky shrews were captured at 23 sites, no
particular preferences were apparent; however, none
were captured in the wettest sites. The capture of

three pygmy shrews in cottonwood forest, one in white
spruce forest, and one in grassland during fall 1931
and the capture of five specimens in open spruce
forest and one in cottonwood forest during fall 1980
suggest a restriction of this species to forest
habitats. Northern red-backed voles, the dominant
microtine of the region, occurred on all but five

Microtus species displayed stronger habitat specifi-

city, as evidenced by their general restriction to

open, nonforested sites (Figure E.3.4.29). Singing
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Voles were captured od only 10 trapline tramsects.
They were most abundant in open, low willow-birch
shrub on relatively dry soils but were also found in
herbaceous tundra and mat and cushion tundra above
treeline. Tundra voles and meadow voles oceurred
primarily in sedge and grass-forb meadows and bogs.
Tundra voles were captured on 22 sites (primarily
grass-forb, but also sedge-grass), compared to 10

“sites for meadow voles (primarily wet sedge=grass).

Small numbers of brown lemmings were captured on 11

-sites at or above treeline, usually in wet herbaceous

and low shrub situations. Two bog lemmings were
taken at lower elevations in mesic sedge-grass/low
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shrub meadow, one in grass meadow and one near a
seepage in white spruce forest.

To summarize the differences in habitat use among the
various species of small mammals, a standardized
habitat niche breadth measure was calculated for each
species captured during fall 1981 (Table E.3.4.57).
The ubiquitous masked shrews and red-backed voles had
the broadest habitat niche breadth, followed closely
by dusky shrews and arctic shrews. Microtus species,
particularly singing voles, had the narrowest habitat
niche breadths, along with the rare or uncommon pygmy
shrews, bog lemmings, and brown lemmings.

Small mammal community structures, especially as they
relate to species dominance and habitat breadth, are

highly correlated with population levels and species

interactions. Because most northern microtine popu-
lations undergo extreme fluctuations in density
(Krebs and Myers 1974), strict ecological boundaries
are difficult to delineate. A small mammal popula-
tion sampled Northern bog lemmings and brown lemmings
were uncommon members of the small mammal community
in the Susitna Basin. Bog lemmings are generally
uncommon throughout their range, and little is known
of their ecological requirements (Banfield 1974, West
1979, MacDonald 1980). In other areas of the state,
small numbers have been taken primarily in shrub bogs
and marshes (Osgood 1900, Dice 1921, West 1979,
MacDonald 1980)—-not unlike the few sites where they
occurred during this study. Their diet is apparently
restricted to sedges, grasses, some forbs (Cowan and
Guiguet 1956), and mosses (West 1979).

Although the high country of the middle basin has an
apparent abundance of suitable brown lemming habitat,
only small, scattered numbers were captured during
the 1980 and 1981 study. However, they have been
found in fairly large numbers in other montane areas

of central Alaska (by Kessel et al. 1982a). The low

numbers in the Susitna area may be caused by a
failure to sample the right habitats, or, more
likely, to sampling during a period of low population
levels. Brown lemmings are usually associated with
wet sedge-grass tundra above treeline, but also are
found locally at lower elevations in spruce bogs and
wet meadows (Buckley and Libby 1957 and Banfield
1974). This species is almost completely dependent
on a diet of sedges and grasses, although mosses may
be important at times (West 1979).
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(ii)

Other Species (%)

Arctic ground squirrels inhabit herbaceous tundra and
open shrub habitats above treeline (Kessel et al.
1982a). At lower elevations they also colonize
riverbanks, lakeshores, moraines, eskers, road sid-
ings, and other disturbed sites with subclimax vege-
tation (Banfield 1974, Kessel et al. 1982a). Kessel
et al.'s (1982a) observations corroborate Bee and
Hall's (1956) conclusion for the Brooks Range that
the optimum conditions for ground squirrel colonies
are:

o Loose permafrost~free soils on well-drained
slopes; ’

0 Vantage points from which the surrounding
terrain can be observed; and

0o ‘Bare soil surrounded by vegetation in an early
‘xerosere stage of succession.

Carl (1962) found that ground squirrels avoided sites
where tall vegetation (greater than 8 inches)
impaired vision, The effects of squirrel
activity-—e.g., burrowing, mound building, feeding,
feces deposition-—-within areas of established
colonies tend to maintain vegetation at an early

successional stage (Carl 1962 and Youngman 1975).

During the snow-free months, ground squirrels provide
an abundant, reliable food source for a number of
mammalian and avian predators (Carl 1962, Murie 1962,
Bente 1981, Olendorff 1976). At High Lake in 1981
the first ground squirrel emerged from hibermation
the third week of April; the latest date in 1981 on

(Kessel et al. 1982a). These emergence and entrance

dates are essentially the same as those reported by
Hock (1960) and Hock and Cottini (1966) in the
Talkeetna Mountains near Anchorage, and by Carl
(1962) at Ogotoruk Creek, northwestern Alaska.

Hoary marmots and pikas are generally restricted to

tundra/talus habitats at high elevations (Hoffman et

al: 1979-and Kessel-et-al+ 1982a). Both are ecotone

which ground squirrels were seen was October 4
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species: their homes and shelters are in one habitat
(rocks of various size and shape) and their food in
another (herbaceous tundra types) (Broadbooks 1965).
Hock and Cottini (1966) suggested that a portiom of
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their marmot population underwent seasonal shifts in
altitude, moving down from high rocky slopes in fall
to sites having better conditions for winter denning
and having an available food supply in early spring.
An opposite seasonal movement apparently occurs in
some Montana hoary marmot colonies (Barash 1974).
The only suggestion of fall movement in the middle
basin was the observation of several marmot trails
and a single marmot traversing the 3,500~foot-high
valley near Swimming Bear Lake (WB 150) in about 3
inches of snow on October 10, 1980 (Kessel et al.
1982a). Marmots hibernate longer than ground
squirrels; in the Talkeetna Mountains near Anchorage,
marmots emerge from hibermation during the first
third of May and. begin entering hibernacula in early
September (Hock and Cottini 1966). Pikas are active

throughout the year (Sheldon 1930, Broadbooks 1965,

Hock and Cottini 1966) and store large quantities of
dried plant material in late summer for use during
the winter months.

The arboreal red squirrel occupies a variety of
forest habitats, but prefers mature coniferous forest
(Cowan and Guiguet 1956). White spruce forest is
generally considered the optimal habitat in interior
Alaska (Nodler 1973). Red squirrels feed primarily
on the seeds of spruce, particularly white spruce,
but supplement their diet with fungi, fruits, and
even the buds of spruce and aspen (Smith 1967 and
Nodler 1973). They store large quantities of spruce
cones and mushrooms in middens for winter use (Murie
1927 and Streubel 1968). Buskirk (Kessel et al.
1982a) noted that red squirrel middens in the middle
basin in fall 1981 appeared to be composed only of
mushrooms and spruce buds. A massive cone crop
failure caused by an area- wide epidemic of white
spruce needle rust (Chrysomyxa ledicola) during 1980
( Kessel et al. 1982a) may explain why squirrels were
storing such low-quality food as spruce buds (Smith
1967). Smith (1967) reported a 67-percent drop in a
red squirrel population following the second year of
a two—-year cone crop failure in white spruce forest
and suggested that the squirrels had emigrated into
surrounding black spruce stands. Repeated cone crop .
failures could have similar effects on red squirrels
in the middle basin (Kessel et al. 1982a).

In interior Alaska, Wolff (1977) found that snowshoe
hare habitat preference depended on population den-
sity; during population lows, hares were restricted
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to dense black spruce forest and willow-alder
thickets, but during highs they used a wider variety
of vegetation types, including recently burned areas
with minimal cover. He concluded that a patchy
environment of recently burned sites with inclusions
of unburned spruce was the preferred hare habitat.
The chronic scarcity. of snowshoe hares in the middle
basin is probably related to a scarcity of suitable
habitat (Kessel et al. 1982a). Recent burns and
riparian shrub thickets are noticeably absent from
this area (Kessel et al. 1982a).

4.3  Impacts (%%)

Five classes of impacts to terrestrial vertebrates are anticipated to
result from the Susitna Hydroelectric PrOJect. (1) permanent habitat
loss, 1nclud1ng floodlng of habitat and covering with gravel pads or
roads; (2) temporary habitat loss and habitat alteration resulting from
reclaimed and revegetated areas such as borrow areas, temporary rights-
of-way, transmission corridors, and from alteration of climate and
hydrology; (3) barriers, impediments, and hazards to movement; (4)
disturbance associated with project comstruction and operation; and (5)
consequences of increased human access not directly related to project
activities. The acceleration of secondary development in the basin is
-an indirect impact which can be neither predicted nor controlled by the
.Applicant and is therefore excluded from this discussion. Specific
impact issues associated with each class of impact are enumerated in
separate tables and discussed in the following sections for each big

game—and—furbearer—speciess

Permanent loss of specific vegetation types is shown in Table E.3.4.1
for the Watana Stage I, Devil Canyon Stage 11 and Watana Stage III
_facilities. Habitats altered by the transmission corridor and access
roads are described in Tables E.3.3.31, E.3.3.32, E.3.3.40, E.3.3.41,
and E.3.3.42. Impacts resulting from increased human access have
already begun and will continue throughout the life of the project.

4.3.1 - Watana Stage I Development (*%)
(a) Moose (*%)

- Moose are common in the Susitna River valley and are omne of
. the most important wildlife species that will be affected by
the Watana project.  Activities associated with the con-

- struction of Watana fac1llt1es w111 affect moose mostly in
c.areas. adJacent to _and. w1th1n the_dam and impoundment area.

‘Activities associated with the filling and operational
. phases will affect moose in both the middle and lower
Susitna Basins. Although Watana Stages I and III may
benefit moose in some areas of the Susitna Basin, effects of
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the project could result in a decline in the number of moose
and altered distributions of this species throughout the
basin. Because both migratory and resident populations of
moose utilize areas in the immediate vicinity of the
proposed impoundment area (ADF&G 1982k), impacts associated
with each phase of the project could influence moose
populations in other drainages removed from the Susitna
Basin.

In this discussion, impacts of the Susitna project on moose
will be assessed by estimating the exteant (temporal and
spatial) to which carrying capacity for moose is reduced
within the basin, and by the effect on population regulatory
mechanisms (Figure E.3.4.30). The effects of developments
that reduce carrying capacity or productivity of moose
populations for more than 10 years will be considered as
severe impacts. Moderate impacts may affect either a large
proportion of the moose population for a short period (less
than five years) or a smaller proportion of the population
for long periods. Minor impacts will include very short
term (less than one year) effects. A summary of anticipated
and hypothesized impacts to moose appears in Section 4.3.6.

The direct impacts that will most severely affect moose pop~-

ulations in the middle Susitna Basin are, in order of de-

creasing severity: permanent loss of habitat, alteration of
habitat, disturbance by machines and humans, hazards
associated with the impoundment and drawdown zone, and
blockage of movements. Moose in the lower basin will be
affected mostly by alteration of habitat. The major
indirect impact of the Watana Stage I development will be
the provision of access to a previously remote area and a
substantial increase in hunting pressure with subsequent
increases in mortality rates at least for bulls.

(i) Comnstruction (%)

Construction of the Watana Stage I Dam will involve
intense construction activities at the actual-
damsite, establishment of a temporary camp and
village ,removal of forest cover in many parts of the
impoundment, and the excavation and transportation of
borrow material. The major impacts on moose during
construction will be habitat loss or alteration,
disturbance, interference with seasonal movements,
and mortality associated with construction
activities.
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~ Habitat Loss (%)

Clearing of the impoundment area, camp and village
sites, local transportation corridors, and
operational areas will result in the permanent loss
of some high quality habitat for moose in the
middle Susitna Basin. (High quality habitats are
those areas supporting moderate to relatively high
browse production and having snow depths less than
the regional average, areas where spring snowmelt
occurs earliest, and/or areas used for calving.)
Campsites, borrow pits, and construction access
roads will temporarily alienate smaller areas of
habitat from moose use. Moose will be affected by
this loss of habitat in a variety of ways: browse
availability will be reduced; winter range, calving
areas, and breeding areas will be lost; movements
may be altered as a result of behavioral or
physical barriers; animals will be more vulnerable
to predation aﬁdvhunting (as a result of the loss
of cover); and repeated human and mechanical
disturbances may preclude use of some areas by
moose. Accidental fires may also temporarily
eliminate moose habitat, although in the long term
would provide additional areas of high quality
browse to moose. ‘

Clearing of the impoundment area will remove a wide

range ol riparian, deciduous forest, coniferous
forest, and muskeg communities which are important
to moose during all or part of the year. Although
some cleéared areas may develop sparse successional
growth prior to flooding, inundation will evenually
permanently destroy these habitats. The distribu-
tion and occurrence of major plant communities in
the Watana watershed are discussed in Section

3.2.1.
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. Winter Use (%)

There is a general consensus that moose
populations in North America are ultimately
limited by the availability and quality of winter
range (Coady 1982). High quality winter range of
" moose is characterized by (1) abundant trees and
--shrubs—that-are-most-preferred by moose as winter
browse; (2) consistently low snow depths in
relation to surrounding areas, and (3) good
interspersion of young seral growth (for
foraging) and older aged forest stands (for
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cover) (LeResche et al. 1974, Peek 1974b). The
nutritional quality of browse (e.g., amounts of
crude protein, fats, and carbohydrates;
digestibility; total calories) also is important
in determining the quality of winter range
(0Oldemeyer 1974). Other factors such as
predation, hunting mortality, disease, and
weather may reduce moose populations below the
carrying capacity of the range (Figure
E.3.4.30).

Although the quality and quantity of winter range
are likely the limiting determinant for carrying
capacity of moose, they are critical to moose
survival ounly during severe winters. Winter
severity, particularly snow depth, strongly
influences the use of winter browse by moose
(Coady 1974, LeResche et al. 1974). During mild
winters, when snow depths are low throughout much
of the range, few moose may utilize critical
winter ranges. During severe winters, however,
deep snows may force high numbers of moose to
overwinter in limited areas. The limiting effect
of critical winter range may thus be evident only
during periods of severe winter conditions.

Although the effects of a severe winter were not
observed during the current moose studies in the
middle Susitna Basin (ADF&G 1984m), earlier
studies of moose in the basin (USFWS 1975,
Ballard and Taylor 1980) suggest that during
severe winters with heavy snowfall, moose move
from upland shrublands to mixed spruce deciduous
woodlands at lower elevations. The Watana '
impoundment area includes several large areas of
river valley bottomland that are probably
important to survival of some moose during severe
winters. Mild winters with limited snow

cover during 1980 and 1981 are thought to have
resulted in the use of upland areas by moose in
the Susitna Basin and their absence from lower
elevation sites. However, even during the
moderately severe winter of 1934-1985, large
numbers of moose were not observed moving to the
impoundment zones.

Because low elevation riparian shrub, deciduous
forest, coniferous forest, and muskeg habitats
will largely not be available in areas adjacent
to the impoundment, the removal of these habitats
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by initial clearing activities and later flooding
will deprive moose of a large area of high
quality winter range. Assuming that bottomland
browse resources throughout the middle Susitna
Basin are fully utilized by moose in severe
winters, clearing and flooding of the impoundment
will force moose to depend on and likely over
utilize the remaining winter range. Moose which
never use the impoundment area will also be
affected by over utilization of these adjacent
areas. Increased mortality would be expected

-caused by starvation-and increased predation,

whereas natality may decrease because of the poor
physical condition of moose.

Spring Use (¥) .

During recent moose studies (ADF&G 1982k, 19831,
1984m), many radio-tagged animals moved to
lower elevation habitats adjacent -to the Susitna

‘River during late spring. It is believed that

these movements are related to the earlier
snowmelt, early emergence of new plant growth in
low elevation sites and perhaps increased cover
requirements during calving (ADF&G 1982k, 1983i).
Because moose typically have a negative energy
balance during winter and are in poor
physiological condition by late spring (Gasaway

“and Coady 1974), the availability of new plant

growth may be critical to survival. During the

-spring, parturient-cow moose commonly use low

elevation sites along the middle Susitna valley,
presumably to calve (ADF&G 1982k). The
availability of new plant growth and suitable
shrub cover in these low elevation sites is
thought to be important to the survival of both

the—cow-and—her—calf+—Bull-moose—and-cow-moose

without calves-also-utilize the low-elevation .
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habitats during the spring (ADF&G 1982k).

Clearing and flooding of bottomland areas would
reduce availability of lower elevation sites
where spring snowmelt and plant emergence
appears to be more rapid. Because micro-
climatic-changes-resulting from the impoundment

~delay spring green=up by 5 to 15 days (McKendrick

et al. 1982) and because habitats which will
remain available around the impoundment area are
at higher elevations, some moose may be deprived
of a large area of early spring habitat. This
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impact would be most severe following winters
with deep snowfalls when moose may be dependent
on the availability of these spring foraging
areas.

Predation on moose calves by brown bears is a
major mortality factor of moose during the spring
and summer (Ballard et al. 1980), and
displacement of parturient cow moose from their
habitual calving areas by clearing activity may
increase the vulnerability of their calves to
predation.

. Summer and Fall Use (o)

Because most moose in the middle Susitna Basin
commonly move to upland shrub habitats during
summer and fall, loss of bottomland communities
will not have serious effects on summer and fall
habitat use. However, some sedentary (or non-
migratory) moose remain in the valley bottoms
throughout the year and these individuals would
be displaced from their summer and fall range.

- Disturbance (%)

During construction of the Watana Stage I Dam and
clearing of the impoundment area, human and
mechanical disturbance will likely limit the use of
several development areas by moose and could result
in alterations in feeding behavior. Because undis-
turbed ungulates spend much of their active period
searching for and consuming food (Hudson 1977),
disruption of daily activities can reduce feeding
activity to the point where an individual derives
less energy from the resources consumed than it
expends (Geist 1975). Ungulate energy balances are
most delicate during the winter (Dorrance et al.
1975, Moen 1976). Therefore, disturbances are
likely to have the most severe impacts on ungulates
during this season.

Although repeated human and mechanical disturbances
could result in an alteration of activity budgets
with consequent impacts on growth, survival, and
production, a more serious immediate impact is the
alienation of some portions of the range as a
result of possible avoidance of human activity
areas. Prolonged avoidance would result in an
effective loss of habitat, and animals may concen-
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trate in limited areas of prime range or subsist on
marginal range. Either scenario could result in
over~browsing and a reduction in carrying capacity
with eventual population declines (Sopuck et al.
1979).

Moose appear to be more tolerant of disturbances
than most ungulates (Tracy 1977), particularly if
disturbances are predictable, neutral stimuli such
as moving vehicles. (Kucera 1976, Schultz and Bailey
1978). Cow-calf pairs generally respond to dis-
turbance more strongly than bulls and cows without
calves (Tracy 1977). 1If moose are not directly
approached by humans or machines, they appear to
tolerate even moderate and high activity levels.

Assuming that the Watana Dam construction site and
associated facilities are restricted to as small an
area as possible and that hunting from project
facilities and harassment is prohibited, moose
would. probably continue to utilize forested areas

‘near these sites. (Hunting has been prohibited

within a 10-mile corridor countaining the
Trans-Alaska pipeline and can be regulated by the
Alaska Board of Game. Harassment is prohibited by
state law and can be minimized by adequate
enforcement.)

Because the clearing of the impoundment will in-
volve mnoisy and unpredictable disturbances, moose

will probably avoid the areas of active clearing.

This and additional loss of habitat resulting from

a.lack of cover in cleared sites may gradually

increase the intensity of use of browse in areas
outside the impoundment area during the
three~to-four-year clearing program. The concen-
tration of moose in _these areas would increase

intraspecific competition for food and space. 1If
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the populations in these adjacent areas are at or
near carrying capacity, mortality of moose as a
result of starvation and predation may increase,
natality may decrease, and carrying capacity and

.population productivity may decline.

_ Aircraft enroute to or. from the Watana airstrip may
.. cause-minor-.disturbanceés.-.to- moose. --In general,

most aircraft are expected to maintain high alti-

tudes except during landing and take—off, and will
not be a major disturbance stimulus. The use of"
wooded areas on or in the immediate vicinity of
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(ii)

several international airports in Canada suggests
that if moose are not harassed, they will habituate
even to frequent low altitude overflights (Green
1981). ‘

~ Interference With Seasonal Movements (%)

Clearing of the impoundment area will not physical-
ly obstruct river crossings or seasonal movements
but may interfere with these movements through
avoidance of active clearing operations or the ex-
pansive clear-cut areas. Increased visual exposure
to predators and hunters may inhibit moose from
crossing these cleared areas. Several studies have
documented avoidance of large clear-cut areas by
moose (Hamilton and Drysdale 1975, Parker and
Morton 1978, Tomm 1978); in general, moose appear
reluctant to enter areas where they would be far
(i.e., more than 163 to 218 yards) from forest
cover.

- Mortality (*)

An unpredictable number of moose may be killed as a
result of collisions with vehicles on coastruc-
tion roads or other accidents associated with
construction activities, Mortality by predators
may also increase if impoundment clearing
facilitates hunting by wolves. The effect of these
mortalities on moose populations is likely to be
minor. A discussion of the impacts of traffic on
the Denali Highway to Watana access road is found
in Section E.3.4.3.3.

Filling and Operation (*%)

During the filling and operation phases of the Watana
development, the major impacts to moose will be
permanent loss of habitat, alteration of habitats
upstream and downstream from the damsite, blockage of
movements, disturbance, and increased accidents and
hunting mortality.

- Permanent Loss of Habitat (%)

As flooding of the impoundment area proceeds, a
variety of bottomland and low elevation habitats
along the Susitna River will be permanently lost.
As discussed above for the construction phase of
the project, clearing of the impoundment area will
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have already resulted in a substantial reduction of
the value of these areas to moose. By the time
these areas are flooded, few or no moose may be
utilizing these areas. However, the impoundment
will permanently alienate the area from moose use.
The consequences of the loss of these low elevation
areas have been discussed in the previous section.

Approximately 15,762 acres of vegetated habitat
will be inundated or otherwise permanently lost as
a result of the Watana Stage I Dam (see Section
E.3.3.1). As a result of the habitat loss, moose

‘will be forced into adjacent areas. Although it is

not possible to predict the distances moose will
disperse from the impoundment area, it is clear
that densities in adjacent areas will increase
during the clearing and filling of the impoundment.
Increased moose densities could result in a decline
in habitat quality in adjacent areas. If
overutilization of food resources, particularly
winter browse (generally conceded to be a major
limiting factor in moose populations) occurs,
increased mortality and decreased productivity can
be anticipated.

During the operation of the Watana Stage I Dam, a
maximum drawdown of 150 feet will create an
unvegetated shoreline zone that, in the Watana

Creek area, may be over 2,000 ft. wide. The
impoundment level will be at its highest in August
and September, and will generally decline between
October and August. Although a few herbs and forbs
may become established during early summer, most of
the area will remain a bare slope. Fine material
will gradually move downslope so that much of the
upper drawdown zone will eventually be composed of

coarser materials Ex cep t—duri ng Ccro 'S‘S’]'.'I'l'g'S —ofthe
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the drawdown area.

Alteration of Habitats (#%)

Watana Stage I will result in the alteration of
plant communities in both the upstream and down-
stream Susitna Basins (Section 3.3). These altera-

~“tions will affect moose use of existing habitats

and may have some effects on the long~term produc-—
tivity of populations,
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. Upper Susitna Basin (%)

Based on analyses of home ranges and seasonal
movements (ADF&G 1982k), radio-collared moose
commonly utilize lower elevation habitats in
close proximity to the future impoundment.
Vegetation in the areas immediately adjacent to
the impoundment may be altered as a result of
several mechanisms such as minor changes in
seasonal temperatures, wind direction, and speed
(see Sectiom 3.3). If the proposed reservoir
decreases either spring daytime temperatures
(Baxter and Glaude 1980) or insolation, the
spring green-up period may be delayed. This
phenomenon is complicated by the fact that some
plants use photoperiod rather than temperature to
trigger early spring growth (see Sectiom 3.3.1).
If snow depths along the impoundment shoreline
increase, plant green-up may be delayed. Some
parturient cow moose, as well as male and young
moose, were apparently observed to move to lower
elevation areas of the Susitna River during the
early spring, presumably to utilize the early
emerging vegetation (ADF&G 1982k, no actual
numbers available). Assuming that the timing of
the spring green-up is important to the condition
of parturient cows and the survival of their
calves, any delay in green-up may reduce the
survival of the calves. If moose are forced to
utilize areas where green-up is later (in
comparison to other sites), a reservoir-mediated
delay in green-up would further aggravate
problems of nutritional stress during the spring
period.

Erosion of the impoundment shore will likely
occur during the period of maximum fill until the
new banks become stabilized. In particular,
permafrost slumping along the south shore of the
impoundment may modify or eliminate large areas
of habitat along the shore, although most of the
unstable areas are steep slopes of little value
as moose habitat. Areas of successional
vegetation, favorable to moose, may develop on
some of the resulting more gently sloping areas
along the shores of the reservoir.
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. Lower Susitna Basin (%%)

Changes in the flow regime will alter the avail-
ability and local distribution of important
moose habitat in the lower Susitna Basin. The
extent of vegetation changes will vary
considerably along the lower reaches of the
Susitna River because of the diluting effect of
tributaries as well as changing channel
morphology (see Section 3.3.1). Differences.
between pre~ and post-project flow regimes will
be greatest upstream from Talkeetna; change in
the frequency and duration of flooding, ice
scouring events, and shifting of bed materials
will be less noticeable as one progresses
downstream.

The alteration of moose habitat in the reach
between Watana and Talkeetna can be better
predicted than for areas further downstream.
Between Watana and Devil Canyon, the river is
contained by bedrock outcrops and steep canyon
sides; early successional vegetation favored by
moose occurs mostly on islands and along a narrow
band adjacent to the main channel. The lower
summer flows and lack of ice scouring will result
in the colonization of a narrow band by new vege-
tation and the succession of some areas now

subject to vegetative recession to ¢limax forest.

.The.effects of the Project on the quantity and

quality of moose browse downstream from Talkeetna
will be less than those between Devil Canyon and
Talkeetna, but because the number of moose using
the river increases as one moves downstream,
small effects on vegetation could result in

of deep snowfall (such as in 1982 and 1983), the

relatively greater effects on moose.. . In winters .
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amount of browse available above the snow surface
probably limits the moose population, and in
these winters, a decrease in availability of
browse can be translated to a proportional change
in the moose population supported along the
river., 1In most winters, however, the amount of

‘riparian vegetation does not limit the population,
-and changes-in-browse-availabiity would be less

important. The area colonized by early- and
mid-successional vegetation will vary
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on the timing of peak floods of the various
tributaries and river stage at freeze-up.

-~ Blockage of Movements (#¥¥)

Big game animals attempting to cross the Watana
reservoir will encounter increased widths of
water throughout the majority of the impoundment
zone. This could completely prevent movement if
animals refuse to cross. Increased mortalities
could also occur in the form of drownings.

Moose are powerful swimmers with great stamina and
the ability to swim long distances with
comparatively little effort (Merrill 1916, Hosely
1949, Peterson 1955). Edwards (1957) tells of
hundreds of moose crossing lakes in British
Columbia on their return from winter range.
Roosevelt et al. (1902) writes of a moose swimming
eight miles across Kachemak Bay on the Kenai
Peninsula. Peterson (1955) reports on a bull and
cow swimming nine miles across open water. Moose
in Europe have been reported to frequently swim as
far as 12 miles (Merrill 1916).

Moose cows and calves swim extensively (Allen
1979). Cows often use islands as calving areas in
order to avoid predators and calves are forced to
swim when very young (Allen 1979, Peek 1985 pers.
comm.). Although calves occasionally drown when
crossing rivers and lakes (Allen 1979), and do so
at present in the project area (Whitman 1985b pers.
comm.), this is usually related to the overall
vigor of the individual rather than the conditions
of the water body (Peek 1985 pers. comm.).

Moose attempting to cross the Watana Stage I
reservoir will have to swim about 0.7 miles in most
cases (range < 0.1 mile to 3 miles). Reservoir
open water is not expected to be a barrier to moose
movements given their swimming ability and
willingness to take to the water, although some
reduction in the frequency of crossing may occur
(Bonar 1985 pers. comm.)

If swimming moose were to encounter rafts of
floating debris such as felled trees and brush,
drownings could occur. Edwards (1957) documents a
case where debris rafts in an impoundment were
causing extensive moose drownings due to animals
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becoming entangled in debris or being prevented
from reaching shore by debris. The impoundment
will be cleared prior to inundation and will be
relatively free of debris which could limit moose
movements.

The presence of mud flats around the reservoir has
also been suggested as a potential barrier to moose
movements and a possible mortality factor if moose
become mired and unable to free themselves. Moose
are well adapted to move through marshes, bogs and
mud and are known to wade into such areas to forage
with little or no ‘difficulty (Allen 1979). The
front hoofs are largers than the back omes and

in soft mud the dew claws are frequently brought
into play along with the spreading of the toes to
provide increased surface footing (Peterson 1955).
The long legs and barrel shaped body also aid moose
in moving through areas where many animals would
become hopelessly mired. Murie (1934) writes that
moose have often been observed in salt licks moving

‘about with only the shoulder hump visible above the

mud. Mortality of moose mired in bogs is not
unheard of, but Murie (1934) speculated that in
most of these cases the animals are probably too
old or too weak to release themselves. Few, if any
mortalities or movement-related problems resulting
from mudflats along the reservoir perimeter are

‘expecteds

Moose attempting to cross the Watana reservoir
during periods of ice formation or decay
(mid-November or early May) may fall through the
ice and be unable to regain a solid footing. This
type of big game accident occurs on natural bodies
of water and has been reported widely in the open

literature (Hosely 1949, Peterson 1955, Ritchie

1978, Allen 1979).

Generally these types of accidents are infrequent
and involve individual animals. However, instances

‘of groups of animals breaking through thin ice and

drowning have been reported. Two mass drownings of
elk have been recorded at the Blue Mesa reservoir
in Colorado (Cornelius 1985 pers. comm., Rosette

~.1985 -pers.--comm,.-).-—The first of these drownings
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"involved 20 elk and occurred some undetermined

years ago., virtually no information is available

“on this incident but it  was believed to have

occurred in spring (Rosette 1985 pers. comm.). The
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second incident occurred in 1978 and involved 69
elk which broke through the ice and were discovered
in spring under sheets of ice. The animals
involved in the second incident were thought to
have been scared onto the ice by hunters (Cornelius
1985 pers. comm.). Response to a survey of
operators of hydroelectric projects in cold regiouns
indicated that moose mortalities due to reservoir
ice were either not observed or not considered a
problem (HE 1985d). Bonar (1985 pers. comm.)
reports that moose attempting to cross the
reservoir of B.C. Hydro's Revelstoke project do om
occasion break through the ice, but in most cases
the animals are able to climb back out of the
water, which is often over their heads, as long as
the ice is strong enough. Out of about 20
observations of moose breakthroughs on the ice,
Bonar (1985 pers. comm.) documented only 2
mortalities and 1 of these was due in part to the
animal becoming entangled in debris after falling
through. Bonar also noted that moose gemerally
will avoid crossing the Revelstoke project's
reservoir when ice conditions are unstable,

Although individual moose mortalities may result
from weakened ice on the Watana impoundment,
significant impacts to the local moose populations
are not expected. The impoundment may in fact even
improve crossing conditions along some reaches. In
general, the ice cover on the reservoir will be
competent more continuously and for a longer period
of time than is presently the case. Moose
currently have to deal with open leads in the river
until early March and then again in late April (R&M
Consultants 1984).

In the spring, some female moose cross the Watana
impoundment area in either direction and calve on
the opposite side. The majority of females
probably do not cross the river prior to calving,
as vegetative cover used for calving exists on both
sides, and crossing appear to be infrequent.
Parturition generally occurs in the middle Susitna
Basin from May 1 through June 15, peaking between
May 25 and June 2 (ADF&G, 1982k). Suitable calving
habitat will remain on both sides of the Watana
impoundment after filling, and the existing pattern
of calving will probably continue. Although moose
may be lost while attempting spring crossing, this
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loss is not likely to be important because
relatively few individuals will be affected.

As winter drawdown of the reservoir proceeds the
ice cover will fracture and become draped along the
banks. In some cases, cracks will form as the ice
drapes and settles over irregular shoreline
topography leaving stranded polygons of ice along
the shore.

The potential for ice related accidents will be
greatest on the steeper slopes of the reservoir
margin. Moose encountering sheet ice draped on
these slopes will be subject to injury by slipping
or falling. 1Ice sheets around impoundment margins
are generally not a source of significant impacts
to moose (HE 1985d). Bonar (1985 pers. comm.)
reports that the fractured ice which settles in the
large drawdown zone (about 100 feet) of the Mica
reservoir in British Columbia presents no problem
to moose or other ungulates. Although individual
moose will occasionally die from ice-related
accidents, the overall effect upon local
populations is not likely to be significant.

The effects of windblown snow accumulation on
wildlife are not expected to be important. Only
moose will potentially be affected. The magnitude

of effects of snow drifting on moose will depend .
on such factors as prevailing wind direction,
fetch, wind velocities, cumulative snow depth,
presence or absence of crusted layers in the snow
profile, proportion of reservoir surface snow
melted, slope of exposed impoundment shorelines,
local variatiouns in shoreline topography, and
vegetation types on the windward reservoir margin.

As_mentioned earlier, moose are uniquely outfitted
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for travel in bogs and muddy areas with front
hooves larger than rear ones, functional dew claws,
long legs and a barrel shaped body. These same

" characteristics aid the moose in travel through

deep winter snows. Although deep snow may hinder

~~the mobility of moose in localized areas,

increasing their vulnerability to wolf predation,

~this ‘effect-is ‘more likely to be important during a

severe winter with deep snowfall, rather than as a
result of local snowdrifting. Bonar (1985 pers.
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comm) reports that snowdrifting resulting from
winds blowing snow along or from impoundment zone
ice at the Revelstoke project doesn't cause any
problem to local big game species.

Disturbance (%)

Mechanical and human disturbance should decline in
the impoundment and construction areas omnce the
Watana Dam Stage I is operational. Public access
will continue to increase levels of disturbance,
though at a level lower than during construction.
If animals are not directly harassed, disturbances
during the filling and operation stages, with the
exception of hunting, will at most have a slight
effect on moose distributions.

Mortality (%)

During the filling and operational phases of Watana
Stage I, hunting mortality of moose may be much
greater than current levels. Hunting pressure will
likely increase rapidly during the first 5 to 10
years of the project, and increased harvest of
moose is expected. Hunting may prevent
overbrowsing of remaining range by removing
displaced animals (assuming adjacent areas would be
overutilized as a result of moose dispersal from
the impoundment area).

Some increased mortality due to animals falling
through weak ice, drowning during crossings or
slipping on the ice can be expected to occur,
however as discussed earlier (see section entitled
Blockage of Movements) such mortality should be
insignificant. Highway and railroad kills
associated with the Project are also not expected
to be significant.

The impoundment will also affect predation rates on
moose. The ratio of brown bear to moose may
increase in the early years of filling and
operation. Bears may also kill more moose to
compensate for the loss of vegetation in spring.
The drawdown zone and ice conditions may facilitate
hunting of moose by wolves. If a severe winter
occurs during or just after filling, the moose
population may suffer high winter mortality,
reducing its ability to sustain high levels of
predation. These factors could allow predation to
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(iii)

drive the moose population to low levels, with slow
recovery because of sustained predation levels.

Quantification of Project Effects (%)

The loss or alteration of moose habitat in the middle
basin during both winter and summer has been
identified as the major impact of the project on
moose. The population-based studies conducted to
date indicate . the magnitude of use of areas by the
existing populations during the study, but do not
allow a-.quantitative.assessment of the potential of
the habitat to support moose under varying
environmental conditions. To estimate moose carrying
capacity in the Susitna project area, a moose
bioenergetics model has been developed. This

habitat-based assessment, in combination with the

population-based assessment currently underway,
should provide a strong basis for impact prediction
and mitigation planning.

Carrying capacity models based upon the nutrient
requirements of the animal and the capacity of the
range to supply these necessary nutrients have been
recently developed (Moen 1973, Wallmo et al. 1977,
Mautz 1978). The nutritional interfaces between the
animal and range are forage selection, ingestion, and
digestion. Forage quality can be assessed by

measuring-avalilable nitrogen and energy. Other
nutritional entities are requisite to the health of
wild ungulates, but they are seldom the limiting
factor. A simulation model of ruminant energy and

nitrogen balance developed by D.M. Swift (1983) and

Swift et al. (1981) has been adapted to moose

. (Regelin et al. 1981, Schwartz and Franzmann 1981b).
“This model predicts rates of daily forage intake and

changes—in--body--weight-and-composition-of -an
individual moose based upon the composition _and
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quality of ingested forage. The basic research
necessary to adapt the model to moose was conducted
at the Moose Research Center near Soldotna, Alaska,
during the past several years. Required informatiom

‘to adapt the model to moose included moose energy and
~protein requirements, digestive capacity, rumen
..turnover..time,.rate.of .passage, and partitioning of
- energy from gross energy intake to mnet energy

available for production.

The model estimates daily energy and nitrogen re-
quirements for non-reproducing moose. Based on daily
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diet digestibility and nitrogen concentration, the
model predicts total voluntary intake; rates of di-
gestion and passage; partitioning of energy and
nitrogen to maintenance, growth and fattening; ‘
changes in lean body mass and adipose reserves; and
returns of energy and nitrogen to the ecosystem
(Swift et al. 1981). Specific information on the
range nutrient supply must be collected from each
area where carrying capacity is to be predicted. The
data needs are the amount of available forage, quali-
ty of the forage, and food habits of moose. The data
are first used in the ruminant sub-model to predict
daily intake rates. A separate model then estimates
the potential carrying capacity of the area. The
total amount of digestible energy and crude protein
available to moose is calculated. The carrying capa-

city is determined by dividing the daily requirements

for digestible energy and crude protein into the
total amount available. Separate estimates are made,
based upon crude protein and digestible energy.
Carrying capacity can be expressed as the number of
moose days of use or the number of moose, and can be
predicted for summer or winter periods.

The ruminant sub-model has been adapted to moose and
produces realistic outputs; however, the model has
not been validated under field conditions. The model
was validated using moose within four l1-mi2 pens at
the Kenai Moose Range. Potential carrying capacity’
was predicted in each enclosure, and each was stocked
with moose at different densities. The moose were
weighed periodically to determine if the sub-model
correctly predicted changes in body weight.

Specific additional data needed to refine carrying
capacity estimates of moose within the middle basin
have now been collected and are listed below:

o Detailed vegetation maps of the Watana and
Devil Canyon impoundments and surrounding areas
along with the areal extent of each vegetation

type.

o Food habits of middle basin moose based on
microhistological analysis of fresh fecal
pellets.

0 Seasonal nutritiomal quality of middle basin
browse species.
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(b)

0 Standing crop biomass of winter moose browse in
the impoundments and within the middle basin.

Analysis of the results of these refinement studies
is ongoing.

Caribou (%)

Anticipated and hypothesized impacts to caribou are

‘summarized in-Section 4.3.6. Direct impacts include

blockage of migratory routes, hazards associated with
impoundment crossings, disturbance, and loss of habitat.
Increased access will be a major indirect impact.

(i)

Construction (%)

Construction activities in the immediate vicinity of

the Watana Dam are unlikely to greatly affect caribou
of the Nelchina herd.

The construction site will remove much less than one
percent of infrequently used habitat. Although some
caribou may encounter and avoid areas of intense
human activity, this should not result in any

‘population effects. Proposed borrow sites also cover

less than one tenth of one percent of caribou habitat
and are temporary facilities. Borrow sites A, D, and
F are more likely to be frequented by caribou than

are the other potential borrow sites. Most use of
these areas is attributable to summer use by bulls,
and it is unlikely that the cow/calf segment of the
main Nelchina herd will come close to the borrow
sites during annual movements. Although bull caribou
appear to be less sensitive to human activity and
disturbance than other portions of the herd, they may
still avoid the areas during active mining to a

represent_an_inconsequential loss of summer bull
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habitat. Caribou may avoid the construction camp
and village, but again these areas remove a
relatively small area of infrequently used habitat.

Considerable variations in the response of caribou to
noise are reported in the literature, the response

apparently depending on associated activity, time of

year, and the naturé of ‘the noise (steady state or
abrupt, infrequent noise). Responses range from
flight behavior (Thompson 1972) to habituation.
Bergerud (1972) found that the sound of trains and
cars produced no visible responses in caribou.
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Responses of caribou to vehicular noise are often a
function of motion or scent rather than the noise per
se (Bergerud 1972, Thompson 1972). Caribou in the
northern Yukon and Alaska were subjected to the
simulated sound of a gas compressor station during
various phases of their annual life cycle (McCourt
and Horstman 1974). Caribou avoided the simulated
noise for distances of 650 to 2,650 feet from the
source, but their migration and other activities did
not undergo major disruptions.

Few observations have been made in nature of caribou
responding to blasting or noise emissions analogous
to blasting (i.e. sonic booms). Jakimchuk (1980)
reported on the effects of repeated sonic booms over
24 penned reindeer for a period of 3 days and found

generally moderate reactions (described as "slight

startled responses") irrespective of boom levels. No
extensive changes or panic reactions were observed
and adaptability to increasing boom strength was
noted.

Jakimchuk (1980) reviewed the available information
concerning caribou responses to seismic blasting and
reported that blasting at a distance of two to four
miles does not appear to produce a reaction.

The presence of stationary objects (machinery) alone
does not appear to induce avoidance reactions by
caribou. Mountain caribou have been reported to

lick grease from large machinery parked overnight
(Johnson and Todd 1977). Jakimchuk et al. (1974)
reported observing caribou feeding~craters within a
few feet of oil storage tanks on caribou winter range
in the northern Yukon.

Aircraft traffic will increase considerably in the
middle basin as a result of the Project. The degree
of response of caribou to aircraft disturbance
depends on many factors, including: aircraft type,
altitude and horizountal distance from the animals,
season, group size and composition, previous
activity, herd experience and habitat type. There is
some evidence tnat aircraft disturbance could result
directly in the death of young animals (deVos 1960,
Miller and Broughton 1973). However, no unequivocal
evidence of this for wild animals is available, and
except for intentional harassment of animals by
aircraft or low-altitude flights causing groups of
animals to stampede, the main concern of aircraft
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harassment is related to its energetic effects.,

Caribou and other large mammals often react to a
low-flying aircraft by running. The energetic cost
of running in caribou can be 8 to 20 times the basal
metabolism (Geist 1975), and there is some evidence
that the energy costs to animals that show no overt
response at all to disturbance are nevertheless
increased (e.g., McArthur et al. 1979).

Most. studies have found that, other factors being
equal, fixed-wing aircraft are less disturbing than
helicopters (Klein 1974, McCourt et al. 1974,
Surrendi and DeBock 1976, Fischer et al. 1977, Miller
and Gunn 1979), although horizontal and vertical
(altitude) distances have not always been
distinguished. Shank (1979) generalized results of
all these studies and suggested that response levels
decreased rapidly with increasing distance from the
aircraft up to distances of about 250 feet. Beyond
250 feet, response levels decreased more slowly, and
there was great variability in the level of respouse
at particular altitudes. The results of both Fischer
et al. (1977) and Miller and Gunn (1979) suggest
that response levels decrease with increasing
horizontal distance in a much more regular manner
than the decrease in response with decreasing
vertical distance,

From’the*varinuSWStudieS”that*have~beenwconducted~on~WMﬂ~

large mammals, and by extrapolating from the domestic
reindeer literature (Zhigunov 1968, Klein 1971), it
is evident that very high levels of disturbance from
low-flying aircraft could affect the productivity of
caribou. However, since project pilots will maintain
an altitude of at least 1,000 feet above ground level
(agl) whenever possible, and will rarely travel over
the calving grounds, there is little evidence to

suggest that caribou would be seriously affected by

(ii)

aircraft associated with project construction and

. ‘operation.

Filling and Operation (¥)

_The area to be flooded by the Watana Stage I

impoundmernit réprésents much léss than one percent of
the -Nelchina herd's range (ADF&G 1982h). Skoog
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(1968) considered the middle Susitna bottomland to be

low quality grazing habitat, but noted its importance
to migrating animals at several times of the year.
The loss of caribou habitat as a result of inundation
will, therefore, not be of major comsequence to the
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herd, and by itself should not cause any change in
herd size, productivity, or distribution patterns.

Information collected on the movements of the
Nelchina caribou herd since 1947 indicates that the
proposed Watana impoundment would intersect a major
historic caribou migration route. . This has led to
concerns that the impoundment and other project
facilities might serve as barriers to caribou
movements, cause a decrease in use of portions of the
range, increase the mortality rate, and tend to -
isolate one or more subherds having separate calving
grounds. Many secoundary impacts, whose probability
would be even more difficult to predict, would
follow, including increases in predator populations
which would further increase mortality, decreases in

the birth rate and in calf survival, and decreased

potential carrying capacity because of alienation
from use of some portions of the range.

A few animals from the Nelchina herd migrate across
the Susitna River each year. The Watana impoundment
area includes the reach of the river where most
crossings have historically occurred, between Deadman
Creek and the big bend of Susitna. Nelchina caribou
have used numerous winter and summer ranges during
the past 30 years (Table E.3.4.58, Figure ,
E.3.4.31). Movements between these ranges often made-
it necessary for large segments of the herd to cross
the Susitna (Skoog 1968, Hemming 1971). Historical-
ly, as numbers of caribou in the Nelchina herd
increased, the frequency of shifts in range use and
seasonal splitting of the herd increased and the herd
expanded its range (Skoog 1968, Hemming 1975). As.
numbers decreased the area occupied by the herd ‘
contracted toward the traditional calving area south
of the Sustina River (Hemming 1975).

It appears that there may be a close relationship
between herd size and the potential for adverse
impacts caused by the Susitna Hydroelectric Project.
As the herd increases, large movements of caribou
across the Watana impoundment could recur.

During the past three decades the Nelchina herd has
experienced a population growth phase from 1950 to
1960, a peak from 1961 to 1965, a decline from 1966
to 1973 and another growth phase from 1974 to 1983
(ADF&G 19840). Currently the herd has stabilized at
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about 24,000 animals and low cow:calf ratios for both
1983 and 1984 indicate reduced or even negative
growth (ADF&G 1985e).

Massive movements of animals across the Susitna in
the area of the proposed impoundments have not been
documented since 1976 (ADF&G 19840). It is likely
that some members of the Nelchina herd will continue
to cross the Watana reservoir annually in the future.
As recently-as 1982, an estimated 50 percent of the
female segment of the Nelchina herd were reported in

.~ the area of the upper. reaches of the proposed Watana

impoundment while enroute to spring calving grounds

- (ADF&G 1983c). A smaller segment (perhaps 10

percent) actually crossed the Susitna River well
upstream of the proposed impoundment zone, traversed

1.the peninsula north of the big bend and then crossed

the Susitna north of the gaging station (RM 224).
The width of the river in this area will not be
altered significantly as it is in the upper reaches
of the impoundment. The Watana impoundment area

could serve as a crossing route in future years for

large numbers of mlgratlng caribou,

Caribou are very likely the strongest swimmers of the
entire deer family (Petersom 1955, Kelsall 1968).

The animals have buoyant legs that allow the swimming

animal to float high with head and back well above

the water (Harper 1955, Kelsall 1968, Skoog 1968;
Calef 1981). Their broad hooves with dew claws

provide swimming animals with an exceptiomally

efficient means of propulsion (Kelsall 1968). Skoog
(1968) reports. observing .a band of Nelchina caribou
swim five miles across Lake Louise. In Canada,

- caribou commonly swim longer distances where large

lakes (such as the Great Bear Lake) lie close to the
path-of major-migration routes (Skoog._1968). _ Peek

(1985 pers. comm,) reports observing a caribou cow

and calf five miles from the shoreline of a lake in
Canada swimming without apparent difficulty. The two
animals were from a herd which had just crossed the
lake, a distance of 12 miles.

Caribou calves take readily to the water and their

. mothers do not hesitate to. .swim rivers with them

while they-are-only-a few weeks old (Skoog 1968).
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The p0831b111ty of very young animals belng drowned
due to the impoundment does exist. However, the
current of the Susitna at various locations along the
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river may pose a hazard equal to or possibly greater
than the impoundment.

Flow velocities in the reservoir will be essentially
zero, The open water of the reservoir will in many
cases be easier to cross than the river as it
currently exists. Currently, animals attempting to
cross the river in the area of the impoundment
encounter flow velocities ranging up to 8 feet/sec.
or greater depending on the time of year. At least
two and possibly three instances of moose calf
drownings due to strong currents were documented in
1984 by ADF&G biologists in the area of the project
(Whitman 1985b pers. comm.).

Stage I reservoir widths would range from less than

0.2 mile to about 2 miles, with a typical width of

about 0.7 mile. Reservoir length with the Stage I
dam would be about 40 miles. Big game attempting to
cross the impoundment zone during Stage I operation
would face a lesser barrier than the impoundment
resulting from Stage III.

Logs and other debris in the impoundment may present
an additional hazard to caribou crossing. Williston
Lake presently has debris rafts covering.several

.square miles which present obstacles to animals

crossing the reservoir., On one occasion a group of
five caribou crossing the reservoir in mid-July were

" caught in some logs and all of the animals drowned

(Bonar 1985 pers. comm.). A program of log removal
has been implemented at that project. Similar
problems with debris rafts could occur on the Watana
reservoir unless, as planned, clearing is undertaken
prior to inundation.

The Watana impoundment should not cause any substan-
tial caribou mortality during the summer and fall
open-water period, but it could influence the
movements of some caribou during that time. Large
lakes and swift rivers can change the direction or
timing of caribou movements. Skoog (1968) reported
that "even though caribou are excellent swimmers and
generally take readily to the water, frequently I
have noted how a movement will change direction upon
encountering a large lake or river and will parallel
the waterway rather than cross it." Banfield and
Jakimchuk (1980) state that "caribou prefer to avoid
open water," and that large lakes are often crossed
at narrow points or where islands provide interim
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stopping points. It thus seems likely that caribou
approaching the reservoir in the Watana Creek
vicinity, for example, might parallel the shore to an
area where the impoundment is narrower.

The presence of mud flats around the reservoir has
been suggested as a potential barrier to caribou
movements and a possible mortality factor if caribou
become mired and unable to free themselves. However,
caribou are well adapated to move across boggy areas
with hooves which are widely broadened with
functional lateral digits (dew claws). These
adaptation provides a considerable increase in the
area supporting the animal (Skoog 1968). Hemming
(1985b, pers. comm.) reports that extensive mud flats
are crossed regularly during migration at tidally

influenced river mouths on the Alaska Peninsula.

Impacts to caribou movements or mortality of animals
due to mud in the impoundment drawdown zone are
expected to be insignificant.

Caribou of the Nelchina herd are also not expected to
to be significantly impacted by weakened ice '
conditions on the impoundment. Crossings of the
impoundment by large numbers of the herd during
spring migration have not occurred in recent years.
At preseunt, most crossings of the Susitna occur in
the big bend area, either in the uppermost reaches of

the reservoir or out of the impoundment zone, with
some crossings occurring between the mouths of

" Deadman and Jay Creeks (ADF&G 1982b, 1983c, 19840).

The® initial phases of ice cover deterioration
commonly occur by mid- to late April on the Susitna
(R&M Consultants 1984). These conditions are
identified by flooded snow and overflow on the ice.
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1983 the Susitna River was laced with long narrow
open leads (R&M Consultants 1984). Since caribou
currently cross the Susitna in late April to early
May (ADF&G 1983c, 19840) hazardous ice conditions
will probably continue to be encountered by animals

“under natural conditions.’

--Responses- to-a-survey-of-operators of hydroelectric.

projects in cold regions indicated that caribou
mortalities resulting from weakened ice were either
not observed or not considered a problem

(HE 1985d). Bonar (1985 pers. comm.) noted that
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woodland caribou in the vicinity of the Revelstoke
project readily cross the reservoir during the
winter, when ice conditions permit, in groups of up
to 20 animals. To date, no ice related mortalities
have been recorded. Even if caribou break through
the ice they are quite capable of climbing out onto
the ice covered shores or the surrounding ice surface
(if it is sufficiently strong). Caribou have been
reported migrating across sea ice often crossing wide
open cracks and climbing onto ice floes (Skoog 1968,
Calef 1981). Jakimchuk (1974) tells of caribou
climbing onto floating ice during attempts to cross
the Porcupine River.

As breakup of the Watana reservoir progresses, pieces
of ice may either break out of the reservoir ice

.cover or be refloated from the bank as the reservoir

begins to fill. These blocks of ice could impede
crossings and where winds cause pile~ups, delay or
prevent animals from leaving the impoundment.

Caribou will sometimes pause at hazardous river
crossings and apparently wait for safer conditioms
(Hemming 1985b pers. comm.). Skoog (1968) reported

" that an ice-choked river in Canada held up a

migration until almost 100,000 caribou were massed .
along one bank of the river. Lent (1966b) reports
that the presence of thin ice or floating ice on the
Noatak and Kobuk Rivers in Alaska has frequently
deterred caribou crossings until ice that could
support their weight formed on the river. Skoog
(1968) observed caribou migrations temporarily
stopped during spring break-up along the Susitna,
Yukon, and Colville rivers until the ice disappeared.
Hemming (1985b pers. comm.) states that during
break—-up and freeze~up on the Noatak River it 1is
common to see caribou migrations stopped for a week
or longer.

Caribou will also deflect movements around bodies of
water and have been reported to course along the
banks until a suitable crossing is found (Lent 1966,
LeResche and Linderman 1975, Calef 1981, Bergerud et
al. 1984). Calef (1981) reports on one such incident
during the movement of the Beverly herd to wintering
grounds in northern Saskatchewan., The early November
migration was split around Selwyn Lake which had not
yet frozen over.
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It should be noted, however, that the pattern of
pausing at hazardous river crossings and/or
deflecting around them is not always observed
(Bergerud et. al. 1984, Hemming 1985b pers. comm.).
Jakimchuk (1974) reports that caribou persistently
tried to cross the Porcupine River while it carried
moving ice and at least 28 animals were drowned or
crushed. Calef (1981) reports that the Thelon River
in Canada presents similar hazards to the Beverly
herd.

- As winter drawdown of the reservoir proceeds, the ice

cover will fracture and become draped along the
banks. In some cases, cracks will form as the ice
drapes and settles over irregular shoreline
topography leaving stranded polygons of ice along the

shore. The possibility of suspended ice shelves

forming around the Watana impoundment has been
suggested as a potential impact to movements of
caribou (Hanscom and Osterkamp 1980). '"Shelf ice"
forms when reservoir water levels are allowed to
remain constant during ice formation and they are
drawn down after a competent ice cover is formed

(Gatto 1982). Shelf ice is not expected to occur

around the Watana reservoir since drawdown will be
continuous during freeze—up.

Ice covered reservoir banks have been cited as

dangerous obstaclés to migrating reindeér in
Scandinavia (Klein 1971, Villmo 1975). Similarly,
ice deposition on the banks of. the Watana impoundment
has been mentioned as a possible hazard to caribou
(Hanscom and Osterkamp 1980). Some members of the
Nelchina herd regularly cross the Watana impoundment
area during late April to early May (ADF&G 1982h,
1983c, 19840). When caribou reach the impoundment it

——may-be-frozen-as--in-years similar to-1981 or open

water may exist as in years similar to 1982 (ADF&G
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1983¢c). The presence or absence of ice sheets on the
impoundment banks during this time is also
unpredictable. Generally, it is thought that much of
the stranded ice at higher elevations of the

. reservoir margin will either be totally melted or

decaying by early May.

_Even if animals encounter sloping ice sheets along

the reservoir margin they will probably have little

E-3-4-136

()

LS —



(e)

difficulty crossing these areas. Caribou are well
known for their surefooted travel on ice. During
their extensive migrations herds regularly traverse
frozen bogs, lakes, rivers and streams. In winter
the edges of the hoof grow quite long, the frog
(footpad) wears down and becomes quite horny and the
edges of the hoof become very sharp giving the animal
a firm hold on ice and preventing it from slipping
(Roosevelt et al. 1902, Kelsall 1968, Skoog 1968,
Calef 1981). Loss of aged or weak animals may occur
due to accidents on sloping bank ice but, in general,
impacts to the overall population of the Nelchina
herd are expected to be negligible,

Dall Sheep (#*%)

Anticipated and hypothesized impacts to Dall sheep are
summarized in Section 4.3.6. Impacts to Dall sheep
resulting from the Watana Stage I development include
disturbance and harassment and the inundation of portions of
a mineral lick.

(i)

Construction (*%)

The three Dall sheep populations identified in the
Susitna Basin are most likely to be affected by the
project through disturbance (i.e., aircraft traffic,
construction mnoise, presence of workers), habitat
loss, and increased access by hunters. Each of the
populations will be affected to a different degree as
a result of their distribution in relation to project
facilities.

The Mount Watana population does not usually occur
near the impoundments, access roads, or borrow areas
at any time of the year, and is likely to be affected
only by low-flying aircraft crossing between the
Susitna and Talkeetna River drainages. Disturbance
from low-flying aircraft is also of concern with the
Portage-Tsusena Creek population. The Watana Hills
population will be affected by the project because of
the partial inundation of a major mineral lick on Jay
Creek used by this population. However, this impact
will be insignificant during Stage I operation. As
will be discussed, the frequent disturbance of sheep
at the lick by recreationists is expected to be a
greater potential impact than the eventual partial
inundation of the lick will be. Potential
disturbance impacts due to reservoir clearing will be
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avoided by scheduling clearing activities during
periods of no or low lick use in the Jay Creek area.

The impact of intensified human activity on Dall
sheep populations is not completely understood, but
some general predictions can be made. If an animal
is excessively aroused, as from human disturbance,
the added cost of excitement or activity may inter-
fere with health, growth, and reproductive fitness
(Geist 1975). Ewes with lambs are particularly
sensitive to disturbances (Smith 1954, Jones et al.
1963). Recent studies of free-rranging ungulates have
found that the heart rate of an individual is a
sensitive indicator of arousal, the first state of an
alarm reaction to stress (Ward-et al. 1976; MacArthur
et al. 1979, 1982). These and other investigators

have demonstrated consistent heart rate responses to

disturbing visual or auditory stimuli, often in the
absence of overt behavioral reactiomns. MacArthur et
al. (1982) reported on the heart rate response of an
unhunted population of mountain sheep (Ovis
canadensis) to aircraft and vehicle traffic. No

heart rate responses were associated with helicopter

or fixed-wing aircraft at distances exceeding 1,300
feet from sheep. They found that direct overflights
at 100 to. 275 feet by -helicopters caused sheep to run
for 2 to ‘15 seconds and elicited a 2 to 3.5 times
increase in heart rate. In Alaska, six studies have

to aircraft disturbances (Andersen 1971, Linderman
1972, Nichols 1972, Price 1972, Lenarz 1974, and
Summerfield 1974), although only one of these (Lenarz
1974) presented quantitative data. Helicopters
usually evoked a greater response from sheep than did
fixed-wing aircraft. This is possibly because
helicopters fly slower and closer to the sheep and

popping") (Andersen 1971, Linderman 1972, Price

included observations on the respouse of Dall sheep

are generally more noisy (especially "rotor .
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1972). ©No studies have been conducted to determine
the responses of mountain sheep to aircraft flying at
different altitudes, as have been conducted with
caribou and muskoxen. ' The reaction of Dall sheep to
low-flying aircraft is highly variable (Linderman
1972 and- Price 1972), although Linderman found that

- sheep always reacted nervously and assumed the alarm
- -posture--(Geist- 1971b)-until- the disturbance has

passed, Lenarz (1974) found that "ewes" (including
young rams not discernible from females) reacted more
strougly to helicopters than did rams. Andersen
(1971) and Price (1972) found that sheep were more

- E-3-4-138




(d)

easily disturbed by aircraft when congregated at
mineral licks, which are usually located lower on
slopes away from escape cover.

(ii) Filling and Operation (¥*¥%)

Sheep using the Jay Creek licks spend most of their
time above 2,200 feet (ADF&G 1984j), thus the impact
of the Stage I reservoir will be minor. One low-use
lick site will be inundated by the Stage 1 reservoir
(downstream site; elevation 1,950 feet). Sheep use
of the remaining sites should be relatively
unaffected by the impoundment.

Brown Bear (%%)

Anticipated and hypothesized impacts to brown bears are
summarized in Section 4.3.6. Probable factors regulating
brown bear populations in the Susitna Basin and actions that
might affect populations are illustrated in Figure
E.3.4.32. The development of the proposed Susitna
Hydroelectric Project may affect the local brown bear
population through loss of habitat, increased hunting
pressure, by impeding movements, through displacement of
bears from presently used habitats which may result in
locally more dense populations and greater intraspecific
competition, and by increasing disturbance and brown
bear~human confrontations.

(i) Construction (#*¥)

The two major impacts of the Project on brown bears
during the construction phase will be the loss of
spring feeding areas during and after clearing, and
potential direct mortality of bears resulting from
bear /human conflicts at camps, construction sites,
and bear concentration areas.

Several food sources have been identified that appear
to be seasonally important to brown bears in the
Susitna Basin. These include spawning salmon in July
and August at Prairie Creek, early spring herbaceous
growth and overwintering berries along the lower
slopes near the river bottom, widely scattered berry
patches on the benches above the river, carrion and
moose calves near the river and its tributaries, and
vegetation along tributaries such as Deadman Creek.
Some bears may avoid areas of intensive human activi-
ty, thus affecting their movements between these
widely scattered food sources. However, because
brown bears range widely and frequent open habltats,
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near the damsite and borrow sites, or the presence of
a cleared impoundment area in the last year or two of
the construction phase, would prevent bears from
reaching food sources outside the intensively used
construction area,

The first years of construction will have an impact
on bear food sources near the dam sites, where
facilities and human activities will be concentrated.
The availability of early spring foods to brown bears
will be reduced as a result of direct removal at the
coustruction sites, and by alterations of bear
movements along the river. It is thought that the
riparian areas are most important to bears in early
spring, just after they emerge from dens.- Snowmelt
occurs sooner in these areas (particularly on

south-facing slopes), making overwintering berries

and green growth available to bears when they have
low energy reserves. Moose calving is also common
in riparian areas, and brown bears have been shown to
be effective predators of both adult and young moose
(Ballard et al. 1980, ADF&G 1985n).

These losses of early spring feeding areas near the
damsites during the construction period are not
likely to affect the population measurably. Brown
bears eat sparingly for several weeks after emerging
from dens during a transition stage from hibernation

to normal activity (Craighead and Mitchell 1982). As
food becomes increasingly available, the bears' food
consumption increases. Craighead and Mitchell (1982)
reported that bears in Yellowstone Park during April
and May continued to utilize body fat stored the
previous fall, and that weight gains were not
noticeable until late July and August. Berry

‘production appears to be highest on the benches above

the river%Cabové“the*impoundmentWIeveiﬁﬁwherehw”WW&“M~w~~~
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snowmelt-oceurs—l—to-—3-weeks—later-than-on-the
south-facing slopes below 2,200 feet. If bears are
able to subsist on fat reserves for these few weeks,
a more abundant food supply will become available.

Craighead and Mitchell (1982) also reported that
although brown bears feeding primarily on green vege-—
tation in spring failed to gain weight, those secur-

ing high-protein food such as carcasses, the young of

big game species, or garbage maintained or increased
their weight. This suggests that a decrease in ungu-
late populations may have as great an affect on bear
conditions in the spring as would a decrease in the
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availability of green vegetation. Since project
personnel would not be allowed to hunt, the effects
of the project on moose during the construction phase
are expected to be mostly distributional (as opposed
to changes in population size), and no changes in
caribou numbers are expected. Thus, it is unlikely
that noticeable changes in the number of brown bears
as a result of altered spring food availability will
occur during the construction period. During the
filling and operation phases, however, the loss of
spring feeding areas may have a major impact on brown
bears.

Brown bears have one of the lowest reproductive rates
of any land mammal in North America (Bunnell and Tait
1978). This, coupled with the low densities of brown

bears in most parts of their range, makes the impact

of sustained high levels of mortality particularly
severe (Craighead et al. 1974). Typically, causes of
direct bear mortalities during counstruction of pro-
jects in their range include killings in '"defense of
life and property", control kills of nuisance animals
by appointed agency or project persomnel (Cole 1971);
accidental deaths of bears during attempts to fright-
en or trap and transplant animals; and increased
hunting and poaching pressure resulting from improved
access and higher numbers of people (Rogers et al.
1976, Nagy and Russell 1978, Joint State/Federal Fish
& Wildlife Advisory Team [JFWAT] files). Accidental
deaths of bears from blasting or destruction of dens
also occur but are less common (JFWAT files).

Brown bear populations and movements could be
influenced by use of borrow sites as a result of
disturbance during excavation and loss of habitat.
Borrow Site C is not scheduled for use, but occupies
the center of prime brown bear habitat in the area.
Borrow Sites A, B, D, F, and H would also cause some
displacement of individual bears whose home ranges
overlap these sites; however, Borrow Sites B, F, and
H are not likely to be used. Borrow Site E is in a
spring foraging area, and would probably be lost
temporarily due to excavation.

Human activity in bear habitat poses problems for
people and for bears. Fatal attacks by bears
occasionally occur when artificial food sources
attract habituated bears to sites of human activity
(Craighead and Craighead 1972b, Hamer 1974, Herrero
1976). Females with cubs, very old bears, and
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habituated bears pose the most serious threats
(McArthur 1969). Brown bears quickly discover and
utilize improperly disposed of food and garbage at
camps, worksites, or dumps (Meagher and Phillips
1980). Besides serious maulings, minor injuries such
as bites and scratches frequently result from
attempts to feed bears (Eager and Pelton 1980).
Serious bear/human conflicts occurred during the TAPS
project (JFWAT files). On-site monitoring during
construction of the Terror Lake Hydroelectric Project
(Kodiak Island, Alaska) indicated that brown bears
tolerate construction activities well., Bears did not
noticeably abandon the project area, and some became
habituated to human activities in the vicinity of the
construction camps (H. Hosking 1984, pers. comm.).
The implementation of the proposed Susitna project's

.garbage control and worker education programs should

eliminate the creation of nuisance bears and greatly
decrease the potential for bear-human encounters.

There are several specific areas and seasons where
human/bear conflicts might occur. Areas where bears
congregate to feed on salmon in late summer are like-
ly to be attractive to project personnel as fishing
sites. However, no salmon-producing streams occur
within walking distance of the camp so few conflicts
of this type are likely to occur. Brown bears tend
to concentrate near the river to feed on vegetation

during early spring soon after emerging from dens;
thus, bear/human encounters mnear the construction
site and borrow sites may be frequent at that time.

Also, the camp is located in prime berry habitat used

by bears in late summer and early fall.

Bears are reported to be one of the large mammals
more sensitive to aircraft disturbdance (Klein 1974,

"McCourt e tal. '1"974).” —The reactions of bears—to — A
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atreraft—have—been—recorded—in—several—studies

(Quimby 1974, Ruttan 1974, Harding 1976); there is
much individual variation in their reactions,
probably related in part to previous experience
(Linderman 1974, Pearson 1975, Harding and Nagy
1977). Bears seem to react more strongly to
helicopters than to fixed-wing aircraft (Quimby 1974,
Harding and Nagy 1977). Low-flying aircraft near

TEeédiﬁgrsiﬁééfébdld~éffe6ffﬁﬁéwproductivityrof,broan

bears if disturbance is frequent enough.

The imbaéts of the Prdjéét on brown bears downstream
from the Watana dam will be limited mostly to air-
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(ii)

craft disturbance and increased hunting, since down-
stream flows will not be altered until the filling
phase., No measurable changes in the number of moose
or other important prey species are expected,
although there may be some noticeable shifts in the
distribution of prey species away from the construc-
tion sites. Fish and mammal populations downstream
from the Devil Canyon site would be affected
primarily by increased fishing and hunting pressure,
and impacts on brown bears could result given the
current hunting and fishing regulation.

Filling and Operation (#*%)

The loss of habitat as a result of project
impoundment clearing and filling and the partial
avoidance of project facilities will have the

‘greatest impacts on brown bears during the filling

and operation phases. Indirect effects of decreased
moose populations and increased hunting by people
will also have measurable effects on brown bears.

The loss of spring foraging habitat due to dam
construction and the proposed reservoirs will also
impact current use patterns. Assuming a density of
1 brown bear per l4 square miles (ADF&G 1985n), 5
bears can be expected to occur in the

impoundment zones at any given time, with 2 of these

~in the impoundment zone of Stage 1. However, bear

use of the impoundment zones appears to be much
greater than would be expected on the basis of area
alone. ADF&G (1985n) examined the number of brown
bear sightings from 1981 to 1984. Based on 2,211
sightings of adult bears, they were able to test for
nonrandom sighting distributions. Adult brown bears
(older than 2.0 years) showed a marked preference for
the Watana impoundment zone (based on the Stage III
impoundment ), using it 2.2 to 2.6 times as frequently
as expected on the basis of availability (p less than
0.05). TFemales with cubs were the exception, showing
a marked avoidance of the area. This was likely due
to the increased chances of predation on the cubs if
females took them into an area of high bear density.

The loss of early '"green-up" sites and overwintered
berry areas may affect brown bear nutritional status.
Yearling bears, which emerge from dens in poorer ‘
condition and suffer higher rates of mortality than
other age classes may be particularly sensitive to
loss of overwintered berries as a spring food source
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(APA 1983). 1In addition, moose calving also commonly
occurs in these early spring riparian areas. Brown
bears utilize moose, especially calves, as a food
item (Ballard et al. 1980). A decrease in the number
of moose available to bears, in combination with the
loss of spring foraging habitat and other vegetation
in the impoundment area, will cause a decrease in the
carrying capacity of the project area for brown
bears.

No brown bear dens discovered as of April 1985 would
be inundated by Stage I, although some disturbance is
likely (ADF&G 1985n). Displacement of bears from
habitats presently used because of the project
impoundments may result in locally more demse brown
bear populations, particularly during spring. This

.increased density could result in greater competition

and social strife between bears. Increased competi-
tion between brown bears could result in an increase
in adult bear mortality“and/or a decrease in cub
survival. ‘An eventual density equilibrium will be
reestablished in the basin's brown bear population;
but exactly how long this will take, and the extent
and magnitude of the potentlal competition and strife
is impossible to estimate.

Project impoundments are not expected to be a
significant barrier to brown bear movements. Some

interference with~movements between food sources will

occur, but the number of bears affected in terms of
productivity and survival cannot be predicted. Brown
bears usually emerge from dens in April, and have
entered new dens by the end of October. The
reservoir will be ice~free during most of the time
bears are out of their dens. Open water in the
reservoirs is not expected to prevent crossings by

altered or inhibited. From 1980 to 1983, an initial

brown_bears, but established movement patterns.may be .

average of 25 individual radio-tagged brown bears per
year (before animal deaths or radio failures) were
being monitored. Of these monitored bears, an
average of 9 to 10 different bears per year crossed
the Susitna River between Devil Creek and the Oshetna

Rlver (ADF&G 1984n),

fIndlrect 1mpacts on - brown bears downstream from
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Watana may result from reduced populatlons of moose

and from increased hunting along the transmission

“corridor. Moose studies have beéen conductéd along

the lower river in an attempt to quantify project
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(e)

impacts. The carrying capacity of the areas adjacent
to the river will decrease if moose populations are
substantially reduced.

Another project-related brown bear impact could be
the decrease in bear numbers due to hunting.

Possible increased hunting pressure resulting from
improved access after project construction could
reduce the local bear population if no protection is
provided through hunting regulations. Such increased
hunting pressure would likely result in lower bear
densities and a younger age structure in the brown
bear population (ADF&G 1982e).

Black Bears (%%)

Anticipated and hypothesized impacts to black bears are
summarized in Section 4.3.6. A large proportion of the
acceptable black bear habitat in the middle -basin will be
eliminated. Blockage or alteration of normal movement routes
will also occur, as will black bear/human conflicts.

(i)

Construction (%%*)

The long~term impact of the Stage I development on
black bears will be much greater than that for

brown bears, since the impoundment and other project
facilities will remove a large proportion of
acceptable black bear habitat in the Watana area.
However, habitat loss may not be the most serious
impact on black bears during the first few years of
the construction period when attraction to artificial
food sources, disturbance of bears at denning and
feeding sites, and increased levels of hunting are
likely to have more serious effects (see Figure
E.3.4.33.

Black bears in the vicinity of the proposed Stage 1
impoundment are primarily restricted to a band of
conifer forest adjacent to the river. Between Watana
Creek and the Tyone Rivers, this band of forest
becomes increasingly constricted. The comstruction
site, borrow sites, camp, airport, and other
facilities will remove black bear habitat, thus
concentrating the bears into the limited remaining
areas. Black bears are more likely to frequent the
camp and comstruction sites than are brown bears, and
this will cause problems for both people and bears
(see Section 5.3.1[d]). Deliberate feeding of bears
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- by project personnel at comstruction sites would

intensify the problem.

Black bear populations and movements will be affected
by some of the proposed borrow sites. The greatest
impact will be in Borrow Site D (west of Deadman
Creek) which is in an area used by black bears for-
aging for berries in late summer (ADF&G 1982e). 1In
the summer these benchland areas are used both by
local ‘resident bears as well as by bears moving to
these areas from downstream locations. Borrow Site D
is mainly covered by black and white spruce woodland
and dwarf birch low shrub (Table E.3.3.44). The
proximity of these open vegetation types to escape
cover (especially forests) govern their use by black
bear (ADF&G 1982e). Borrow Site D encompasses shrub

cover types that ‘are in close proximity to escape

cover. Borrow Sites F (mid-Tsusena Creek), B (mouth
of Deadman Creek), H (south of Fog Creek), and the

‘north part of E (mouth of Tsusena Creek) are in

forested areas where some individual black bears are
resident. Of these, Site A would have the least

impact on black bears and Site H the greatest based
on available data (ADF&G 1982e). These borrow sites
would reduce the amount of black bear habitat avail-
able in the project area. Borrow Site C would have
negligible impact on black bear (ADF&G 1982e). Bor-
row Sites B, C, F, and H are secondary sites and not

anticipated to be used in project construction.

Black bears in the Susitna Basin typically den at
elevations below 3,000 feet. Since dens are concen-

‘trated near the river where human activity will be

greatest, there is also the potential for disturbance
to cause den abandonment or to make some denning
areas unacceptable. Many of the dens sites are

reused-by-the—same-or-different—-bears;-which-may
indicate-a-scarcity-of acceptable sites. —Human acti-

851022

vity on the ground and low~flying aircraft can both
cause den abandonment. Den abandomment in winter
when the ground is frozen may result in a bear's
death. ~

~Because black bears will be concentrated near the

river and may have increased movements while

~~gearching for food, any increase in hunting pressure

during the construction period could have a
substantial effect on the population. If black bears
do increase their movements away from forested areas,
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as they do during berry crop failures (ADF&G 1982e),
there is also a potential for increased mortality

‘caused by encounters with brown bears.

Filling and Operation (¥%¥)

The major adverse effect of Stage I on black bears
will result from a loss of foraging habitat due to
impoundment filling. Loss of denning habitat will
also be important, but habitat used for foraging will
be the major population limiting factor.

The black bear habitat of the middle basin is essen—
tially a narrow extension of the more productive and
widespread black bear habitat areas downstream,
Although the habitat found upstream from the Devil

Canyon damsite is marginal black bear habitat, its

loss will have an impact on the local black bear
population. The long-term impact of the Watana deve-
lopment on the local black bear subpopulation will be
greater than that for brown bears because the
impoundment and other project facilities will remove
a proportionally larger area of forested habitats
especially suitable for black bears. Other types of
construction-related effects may have adverse impacts
on bears. Attraction to food sources, denning dis-
turbances. and construction-related noise and acti-
vity may cause bears to alter existing habitat-use
patterns, in some cases abandoning portions of home
range, and in other cases becoming habituated to the
presence of humans.

Black bears in the middle Susitna Basin are largely
dependent on a bank of forested habitats occurring
below about 3,000 feet along the Susitna River and
its major tributaries. Of 908 aerial observations of
53 bears in the Susitna Basin, black bears were most
often located in shrubland (42 percent of observa-
tions) and spruce (39 percent) habitats (ADF&G
1982¢). Upstream of Tsusena Creek, this bank of
forest becomes increasingly constricted along the
river bottom, and the Watana Stage I and III impound-
ment will therefore remove a proportionally larger
area of available black bear habitat than will Devil
Canyon Stage II facility. Construction of the Watana
Stage I development will remove about 13,166 acres of
suitable forest habitats, as a result of the
impoundments, dams and spillways, and other permanent
facilities. The habitat types that will incur the
greatest reductiomns relative to availability along
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the river will be mixed forests, which were found to
be preferred by black bears in the Susitna project
area (ADF&G 1982e). Similar habitat associations
have been observed for black bear populations in
northern Alberta (Fuller and Keith 1980).

Black bears will tend to concentrate in the limited
remaining habitat areas at lower elevations along the
impoundment shores. After a short—term increase in
density, the middle basin black bear population will
decrease to a lower total number of resident animals
commensurate with the reduced carrying capacity of
the remaining habitat. The short-~term increase in
black bear population density will occur during and
shortly after the construction years and in the
vicinities of camps and construction sites near the

river, increasing the likelihood of bear—human

encounters and the resulting elimination of "nuisance
bears.," ‘

Based on the most recent data (ADF&G 1985n), 33
percent of all black bear dens known to occur in the
vicinity of the proposed impoundments (Stages I, II,
and I11) have elevations near or below the normal
maximum operating levels (NMOL) of the reservoirs.
0f the 34 dens that have been identified in the
vicinity of the Watana Stage I impoundment (NMOL =
2,000 feet), about 35 percent (12) of these dens

occur below 2,000 feet and will be inundated.
Flooding of black bear dens during winter has been
reported as a cause of bear mortality (Alt 1984).
The projected filling schedule for the Watana
impoundment indicates that 11 of the l4 dens inun-
dated would be covered by water during the summer
months when dens are unoccupied (Table E.3.4.59).
Three dens (Nos. 49, 73, 98) in the Watana.

impoundment may be flooded durimg the period
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(September—to—April)—ofblack—bear—den—usei—TIf-these
dens are utilized during the years of inundation,
this could represent a loss of three adult bears.

The likelihood that these dens will be occupied is
low because reservoir clearing activities will have
removed the vegetation around the dens and in the
adjacent ‘areas, .. This removal of cover, and the
construction activity associated with reservoir

clearing; will probably be sufficient disturbance to

" cause dens 49, 73 and 98 to be abandoned. After

project construction is complete, bear reuse of dens
or denning areas that may be exposed due to reservoir
drawdown will not be a problem; both the Watana and
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Devil Canyon reservoirs are predicted to have minimum
water levels (see HE 1985c) above all known den
elevations during the time period (September-October)
black bears enter their dens.

-Black bears usually emerge from dens in late April or
early May, and most have entered dens by the end of
October (ADF&G 1984n). Thus, the reservoir will be
ice-free during most of the time black bears are out
of their dems. Black bears, like brown bears, are.
able to swim and the open water of the proposed
impoundments should not be an absolute barrier to
their movements. The number of black bears captured
in 1980 and 1981 totaled 53. By March 1982, 19 of
the originally collared bears had active
radio-collars (ADF&G 1982e). Eleven new bears were
captured and marked in May 1982, 8 with new
radio-collars (ADF&G 19831). Following the May 1983
tagging effort, 40 black bears were radio-collared,
half of these were in the upstream study area (area
of the proposed impoundments) (ADF&G 1984n). Of all
the bears marked and monitored since 1980, an average
of 12 different bears per year have crossed the
Susitna River upstream of the proposed Devil Canyon
Dam. Between 1980 and 1983, a total of 144
crossings, or an average of 36 crossings per year,
were recorded in the proposed impoundment areas
(ADF&G 1984n). The total of 144 crossings includes
multiple~crossings by individual bears.

Downstream effects of the proposed project om black
bears are not expected to be significant. Changes in
floodplain vegetation and numbers and distribution of

spawning salmon may have a
distribution and movements
from Devil Canyon, but are
the size of the downstream
radio-collared bears moved
downstream sloughs in late
bears tended to congregate

slight effect on the

of black bears downstream
not expected to decrease
population. Many

to the vicinity of

summer. Although black
along sloughs where salmon

were spawning, scat analyses show that devil's club
berries appeared to be the major dietary component at
these sites (ADF&G 1984n).

(£) Wolf (#*)
}
% Anticipated and hypothesized impacts to wolves are
summarized in Section 4.3.6. Wolves may be affected by
} construction and operation of the Watana Stage I development
§ by some loss of potential den and rendezvous sites, by
851022
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1
disturbance, by increased hunting, and indirectly, by loss l}
of food sources. The Watana pack, in particular, may be

seriously affected by the loss of habitat for moose, their .
ma jor prey species, within their territory. ’S

No known dens or rendezvous sites will be flooded or
destroyed by the present construction zone plans. Some den
and rendezvous sites that have not been located may be
destroyed, but because potential sites are relatively
abundant in the Susitna Basis (ADF&G 1982f), this would not
have a serious effect on wolf populations.

Under most circumstances, wolves readily habituate to

man-made disturbance (Van Ballenberghe et al. 1975, Milke

1977). The major exceptions to this are disturbances at den

sites. in spring. During Susitna baseline studies (ADF&G -
1982£f), human disturbance at three den sites caused early

abandonment of all three sites when adults moving the pups
" to new locations. In these cases, the pups were probably a

month old and no pup mortality was noted. ADF&G (1982f)

speculated that younger pups might be more likely to die if

moved from the whelping den prematurely. Abandonment of

dens after disturbance has also been noted in other areas of -
Alaska and in Canada (Carbyn 1974, Chapman 1977). Aside

from disturbance at dens, disturbance alone is unlikely to

cause noticeable changes in the distribution of wolves or

home range use of individual packs.

A serious impact of increased interactions between humans
and canids (wolves and foxes) is the threat of exposure to

. rabies.. That wolves (and bears and foxes) do habituate to
the presence of humans was demonstrated by problems
encountered. during the construction of the Trans—Alaska
Pipeline (Milke 1977). Wolves were fed deliberately and
were allowed to scavenge on unburned garbage at construction
sites-and camps. As a result, many animals became severe

nuisances.-.and were. killed.  In_addition, _instances of

workers being bitten and requiring hospitalization and

occasionally rabies vaccine occurred.

Loss of food sources through development impacts om prey
species will likely be the most important impact of the

Watana development on wolves (ADF&G 1984d). Wolves in the
middle Susitna Basin prey primarily om moose and to a lesser
extent on caribou. Caribou population levels are not likely
_to be seriously affected by the Watana development, but

moose populations will be reduced. The extent to which this
reduction actually affects wolves depends on the extent to
which wolf populations are limited by food availability

rather than by human exploitation, and on the distribution
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of the reduction in prey availability relative to
territories of individual packs.

Van Ballenberghe et al. (1975) reviewed the available
literature on factors controlling wolf populations. They
believed that while social factors such as territoriality
and stress were the ultimate factors controlling populations
levels, an abundant food source lowered the threshold for
action of social factors. They suggest that food is the
main factor permitting the development of dense wolf
populations (Figure E.3.4.34).

There are few data to indicate wolf population trends in
relation to population trends of moose and caribou in the
Susitna Basin. However, the consistently high harvest of
wolves through the 1970s (Section 4.2.1[f]) suggests that
the low caribou population and declining moose population in
the early 1970s (Section 4.2.1 (a) and (b)) did not cause a
substantial reduction in wolf numbers.

Project area wolf population levels are likely controlled at
present by exploitation rates. Close to half the middle
basin wolf population is removed each year by legal and
illegal hunting (Section 4.2.1 [f]). 1In the likely event
that this situation continues, the reduction in the moose
population as a result of the project should have little
effect on the regional wolf populations. Only if the
harvest level is greatly reduced through better enforcement
and/or altered management practices, will the density of
moose and caribou become the major factor controlling the
wolf population.

The Watana pack will be most affected by Stage I inundation.
A major loss of habitat of its main prey species, moose,
along with disturbance and wolf habitat loss will likely
reduce the wolf carrying capacity in this pack's home range.
If prey densities become the major factor controlling wolf
populations, reduced moose numbers and altered caribou
movements would affect the potential carrying capacity of
the area and cause measurable changes in the productivity
and territory size of as many as 10 other packs. Several
wolf packs may also experience positive impacts because of
improved hunting conditions along the impoundment shoreline,
lower brown bear numbers, and altered distributions of moose
and caribou.

Displacement of prey animals from the reservoir area may

result in a temporary increase in wolf demnsity in adjacent
areas. However, the loss of habitat from the impoundment

may cause adjustment of territory boundaries with
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neighboring packs, ‘and a decrease in both wolf and moose
density from temporarily higher levels would ensue.

Wolverine (%%)

Anticipated and hypothesized impacts to wolverine are
summarized in Section 4.3.6. The Susitna Hydroelectric
Project will have both positive and negative effects on the
wolverine population in the middle basin. Wolverines will

.be most-affected by changes in winter food availability and

by higher trapping mortality resulting from improved access
and a larger human population in the area. Other factors
such as a localized avoidance of camps and roads,
disturbance from aircraft and construction activities, and
habitat loss caused by the impoundments and other project
facilities are not likely to greatly affect the number or
productivity of wolverines in the Susitna Basin. Loss of
den sites is not likely to be a problem since wolverines den
in a variety of habitats, generally on the surface of the
ground under snow. WNo effects from any stage of the project

are expected downstream from Devil Canyon. Each of these

factors will be discussed in greater detail in the following
sections. ‘

The area in northwestern Montana studied by Hormocker and

"Hash (1981) contained a large reservoir 32.2 miles long and

up to 4.4 miles wide, and thus some data are available on
wolverine movements and ranges in relation to a large

impoundment . ~They reported that “the size and shape of -
ranges were not affected by rivers, reservoirs, highways or
ma jor mountain ranges." Magoun (1982) stated that, although

topographic features were not physical barriers to wolverine

‘movements, they did appear to influence the shape of home

ranges to some extent., Rivers, ridges, drainage divides,
and well-defined breaks in habitat types often coincided
with home range boundaries in her study area. Male home

ranges“appearedwtambe”lesshaffectedmbymtopographigal
features than did female ranges. Some home range boundaries

in the middle Susitna Basin coincide with topographical
features (see Figure E.3.4.21), but no clear relationship
between the major features and most home range boundaries is
evident. It is possible that the Watana Stage I impoundment
might separate home ranges once it is in operation, but this
will be more likely with the larger Stage IIIl impoundment,

Based on the estimate of about one wolverine per 40,320
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acres derived in Section 4.2.1 (g), the permanent loss of
about 15,762 acres of vegetated land area caused by the
Stage 1 impoundments, access roads, and other Stage I

-project features would lower the carrying capacity by about
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one wolverine, However, winter food supplies are usually
greater at the lower elevations most affected by the project
facilities and changes in the availability of winter food
may affect wolverine movements, densities, and productivity.
ADF&G (1984f) estimates that up to half of the wolverine in
the middle Susitna Basin use at least part of the
impoundment zones, but home range maps do not allow further
quantifications.

The Watana Stage I impoundment will cause a decrease in
winter food availability. Because a relatively high
proportion of the inundated area is forested, there will be
a substantial decrease in the availability of small mammals
and grouse used by a few wolverines during winter. The size
of the moose population in the vicinity of the Watana
impoundment will decrease during the license period, but
there may be an increase in the number of ungulate carcasses
available to wolverine during the first few years after

‘filling. Some mortality of both moose and caribou is

expected from floating debris, thin ice conditions, and

~large mud flats in the drawdown zone; and predation by

wolves and brown bears may increase along the shores of the
impoundment. Higher winter mortality of moose near the
impoundment is also expected during winters of moderate to
deep snow. It is not clear whether the more rapid turnover
of the moose population in the middle basin will offset the
lower density of moose and small mammals. The effects of
improved access from the roads and impoundment on wolverine,
including increased trapping mortality and human presence,
are discussed in Section 4.3.3 (g).

Belukha Whale (#*%)

The majority of the Cook Inlet population of belukha whales
appears to concentrate near the mouth of the Susitna River
during the calving period. Studies were undertaken in 1982
to address the concern that project-related changes in water
temperatures or anadromous fish runs at this critical period
might interfere with calving success. For example, the
elimination of calving by belukhas in the St. Lawrence River
was attributed to hydroelectric development on the
Manicougan and Outardes rivers and subsequent alterations in
water temperatures.

Although water temperatures released from the dams will be
0-7°F warmer than natural temperatures, the dilution effect
of other rivers and temperature exchange of the river with
the air and ground will result in no post-project difference
in water temperatures at the mouth of the river during May
and June. Only about 10 percent or less of the post-project
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inflow into Cook Inlet will be from the Susitna River above
Talkeetna. Thus, the dilution factor of other water sources
and 151 river miles of temperature exchange with the
environment will result in similar pre—~ and post-project
water temperatures at the mouth of the river during the
spring and summer aggregations.

‘Belukhas are thought to feed on the large runs of anadromous

eulachon (a major run occurred between June 1 and 9, 1982)
and on adult and out-migrating salmon. Eulachon spawn in
the lower mainstem and in the lower tributaries of the river
(McPhail and Lindsey 1970, ADF&G 1982b), and the project
should have no effect on the number of eulachons available
to belukhas (ADF&G 1984h). If all salmon spawning habitat
in the sloughs upstream from Talkeetna were lost, about 5 to
8 percent of the salmon available to belukhas would be
unavailable. Given this small potential decrease in food
supply, the necessity of applying a correction factor of two
or three times the number of belukhas counted during surveys
(because of silty waters and submerged whales), and the fact
that it cannot even be determined whether calves are present
during surveys, it is extremely unlikely that any real or
measurable decrease in the belukha population would occur as
a result of the project. 1In addition, it is expected that
salmon mitigation plans will fully maintain Susitna River
production levels,

Beaver (%%)

The beaver population along the Susitna River may decrease
as a result of Stage I development., Any decrease will

be largely limited to downstream of Devil Canyon, and will
result from altered winter flows and ice conditions.

(i) cConstruction (#*%)

of the impoundment area, borrow sites, and facility

No-active beaver lodges were located during surveys
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sites in 1982 (Gipson et al. 1982); Therefore, any
construction effects would be limited to indirect
impacts such as disturbance or siltation.

(ii) Filling and Operation (*%)

A few beavers may periodically use the reservoir

- area. No beavers are known to overwinter in the
impoundment area, and therefore, the flooding of
this area is not expected to affect this furbearer
species. The reservoir will be of little value to
beavers after filling because of the annual drawdown.
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Each year, for the period 1970 to 1982, beavers
attempted to build lodges and food caches on
Williston Lake in British Columbia, which has an
annual drawdown of about 50 feet. One innovative
colony built its lodge on a raft of floating logs,
which moves up and down with the water level.

Another colony had a series of burrows extending down
to the minimum drawdown level.

During filling, the river will be passed directly
through the dam during the winter months; therefore,
the only effect of the dam on downstream flows will
be during summer. During the operation phase,
downstream flows will be higher than present in the
winter, but lower in summer.

No beavers are known to overwinter in the river reach

between Watana and Devil Canyon. At present, swift
currents, fluctuating water levels, ice scouring
events, and low abundance of early successional
vegetation probably limit beaver use of downstream
habitats (Figure E.3.4.35). Another limiting factor
is the depth of water beneath the ice in winter.
Beavers require at least 1.5 feet of open water under
the ice for access to food caches and lodge entrances
(Scott 1940, Hakala 1952). Since natural water
depths are much less in the winter than in the
summer, the winter flows determine which areas are
suitable for overwintering beavers.

Downstream effects on beaver are difficult to
quantify. Although there would likely be both
positive and negative effects, the net result cannot
be predicted at present. Downstream of the ice frout
in winter, water levels due to increased discharge
and ice staging would be about equal to those
experienced during current high summer flows. Since
lodges are apparently occupied successfully during
high summer flows, no negative effects due to rising
winter water levels are expected within the lodges.
In the event that such rising water and ice levels
prevent access to beaver food caches or flood dens or
lodges, some mortality would result.

Upstream of the ice front, beavers will likely fare
better with than without the Project. Water levels
will be more stable than at present, with reasonably
high flows but no flooding. Lack of ice scouring and
flooding will greatly reduce bank erosion, and
resulting cache and lodge destruction. For at least
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the first half of the license period, early
successional vegetation will increase along the
Susitna, increasing available food supplies.

Effects on beaver downstream of Talkeetna are
uncertain, but if they occur, they will be small in
magnitude. Contributions from other rivers and
tributaries will largely override project-related
alterations to flow, ice cover, and vegetation.

(i) Muskrat (¥%)

Muskrats will be affected primarily as a result of improved
access for trappers. Some habitat loss within the borrow
sites and impoundment zone will also occur. .With the
exception of trapping mortality, the net impact on the
muskrat population should be negligible.

Of the 103 lakes surveyed for muskrat sign in spring 1980,
17 lakes occurred within borrow sites D or E or the Watana
impoundment zones (Table E.3.4.32). No sign was seen in any

“of the borrow sit€s, and 3 Takes with sign were found in the
Watana Stage 1 impoundment zone. The number of muskrats
this represents is unknown (pushups are temporary
‘structures, and one muskrat can create many of these during
a winter). A likely estimate of the number of muskrat to be
lost as a result of this habitat loss is three to six
animals.

1f permanent village personnel and their families are
allowed to trap in the area, muskrat populations throughout
the lakes lying on either side of the Susitna River could be
affected. Gipson et al. (1982) found muskrat sign in these
lakes and noted their vulnerability to trapping.

Downstream effects of Watana Stage I will be both negative
and positive_in_the same manner as discussed above for

beaver. Increased open water in winter will be beneficial,

but altered ice staging regimes downstream of the ice front
may increase winter mortality. The net effect is
unpredictable at present.  No effects are expected
downstream of Talkeetna.

(k) Mink and Otter (*%)

(i) Upstrean Bffects ()

Anticipated and hypothesized impacts to mink and
otter are summarized in Section 4.3.6. Because
mink and otter are moderately abundant in the middle
Susitna Basin (see Section 4.2.2 [c,d]) and are
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Clearing and flooding of the impoundment will elimi-
nate a substantial proportion of good quality otter
and mink habitat. High quality habitat for these
semi-aquatic furbearers is generally characterized by
moderate-to-slow-flowing streams and rivers with
well~wooded banks. Poands with abundant food, deep
and stable water conditions, and an irregular shore-
line also appear to be good habitats (Hodgdon and
Hunt 1953, Knudsen 1962, Barber et al. 1975).

Because the impoundment will result in a large draw-
down zomne, it is unlikely that the reservoir will be
heavily utilized by mink or otter. Small declines in
water levels (e.g., less than 3.3 feet) may actually
benefit mink during the winter by creating air spaces
under the ice that would allow them to hunt more
easily (Errington 1943, Harbo 1958). However, the
large drawdown area of the Watana Dam will probably

‘be detrimental to otter and mink; it will isolate

their bank dens from the reservoir during the winter
and will probably reduce prey availability.

The extent to which otter and mink habitat will be
reduced and the effects on local populations are
difficult to assess. The impoundment will flood
approximately 40 miles of the mainstem Susitna River.
In addition, 14 miles of main tributaries will be
inundated., . The lower reach of Tsusena Creek will be
disturbed by gravel removal. It is not known what
these losses represent in terms of a proportionate
reduction of available mink and otter habitat, but
loss of tributary habitat is possibly more important
than loss of mainstem habitat.

Clearing and flooding of the impoundment area will
reduce prey availability for otter and mink. Clear-
ing of forest cover will reduce the availability of
some mink prey such as small mammals and waterfowl.
Effects of erosion and consequent siltation, as well
as effects of dust that are associated with clearing
may also reduce the availability of fish and crus-
taceans., Flooding of the reservoir will probably
result in further reductions in prey availability;
crustacean distributions and productivity will
probably be altered by the drawdown zone; and the
species composition, abundance, and distribution of
fish will change. 1In addition, because the reservoir
will greatly expand the amount of aquatic habitat,
fish will be less concentrated than they are at
present and more difficult for otters and mink to
capture. Reservoir and downstream mainstem
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turbidities will probably be too high for sight
feeding by otter and mink. The net result of these
changes, in addition to the change of shoreline
habitats, will be an avoidance of the reservoirs by
mink and otter. The effects on productivity
assoclated with these. dietary changes are unknown.

Clearing of the reservoir site and construction
activities, particularly in close proximity to
streams and rivers, may disturb mink and otter and
may result in interference with daily activities or,
in extreme cases, an avoidance of the area. Densi-
ties of the European otter, a species closely related
to river otter, along the River Terre in England
appear to be inversely related to the amount of human
disturbance (recreational fisherman) and the amount
of clearing of woodland cover along the river banks
‘(MacDonald et al. 1978). Because recreational use of
the upper reaches of streams along the north side of
the impoundment will.probably. increase during
construction and operation, and because the upper
~reaches of these-streams may represent a moderate
proportion of the remaining high quality habitat for
semi—aquatic furbearers, disturbance effects on mink
and otter could be important.

(ii) Downstream Effects (#%)

“Alteration-of-the-river-hydrology-and-vegetation—— — —

communities as a result of the Watana Dam has already
been discussed (Section 3.3.1). Both of these fur-
bearers. commonly concentrate in open water stretches
of rivers and streams in winter (Barber et al. 1975),
--and therefore, the reach of permanently open water
downstream from the Watana Dam may benefit small
_numbers of mink and otter. However, increased winter
turbidities will reduce the value of the mainstem as

sight-feeding habitat., Tributary mouths will
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(D

continue to be important feeding areas.

Coyote and Red Fox (#*)

_ Coyotes occur in the Watana development area, but they are
- 80 uncommon in the upstream area that development

activities are unlikely to have a quantifiable effect on

..them.: Downstream effects of :Stage I will have no known
Ceffact Uno CoyoEes. Soohh s HavE Ho REORR

Coyotes do not appéar to avoid areas of human activity; how—
ever, no studies have specifically evaluated the effects of
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human disturbance on this species. Ferris et al. (1978)
demonstrated a significant preference of coyotes (based on
winter track count surveys) for an area within 656 feet

of a section of an interstate highway in Maine relative to
an area 656 to 1,312 feet from the highway. Track surveys
also indicated that coyotes occasionally used the
right-of-way as a hunting or travel route. Penner (1976)
similarly concluded that coyotes preferred large cleared
areas and avoided undisturbed habitats within an oil sands
development area in northwestern Alberta.

Coyotes are likely to exhibit a significant increase in
population level in the development area only if wolves are
eliminated. When encountered, wolves will exclude coyotes
from their ranges through physical aggression. Only when
wolf numbers are extremely low and packs are eliminated will
resident wolves allow expansion of coyotes into their
territories. If wolves are locally exterminated and
excluded from portions of their territories mnear the
development, coyotes may colonize localized areas in low
numbers. ' ‘

The major impact on red foxes will probably result from
increased hunting, poaching, and trapping and killing of
nuisance animals-"at camps and constructionmjsites. Habitat
loss from flooding of the impoundment will not have a great
impact on foxes, since most individuals apparently utilize
areas above the high water line of the impoundment (2,185
feet elevation) and areas to the east of the impoundment on
the Lake Louise flats during winter seasouns when food ‘
availability is most limited. Fox dens typically occur at
elevations of 3,280 to 3,937 feet and no foxes or fox sign
were found along the Susitna River or thne lower reaches of
its tributaries in late winter or spring during baseline
studies (Gipson et al. 1982). Foxes did occur along the
Susitna at other seasons. An abundance of avian and small
mammal prey would be available for foxes during summer and
fall, and loss of habitat along the river would probably
have negligible or minor effects.

Although the fox population in the Susitna Basin is small
(Section 4.2.2[f]), it is apparently a source of juveniles
that disperse to adjacent areas (Gipson et al. 1982). An
increased harvest of foxes from current levels is expected
because of improved access and hunting and trapping by
operationals workers and their families. Such an increase
could eliminate this source of dispersing individuals.

Red fox do not appear to avoid areas of frequent human
activity. Observations of red fox and the location of den

2\
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sites in relation to the main road in Denali National Park
showed that red foxes did not avoid areas of frequent human
use and that in some cases would habituate to human
disturbances (Tracy 1977). Red foxes in Gatineau Park,
Quebec, appeared to commonly use areas in the immediate
vicinity of human disturbance and showed little avoidance of
areas frequented by snowmobilers (Neumann and Merriam

1972).

Foxes away from den sites habituate to human activity so
readily that they can become a nuisance at construction and
campsites if they are fed or allowed to feed on garbage
(Milke 1977). The presence of scavenging foxes frequently
leads to workers being bitten and occasionally needing
hospitalization for rabies vaccine (Milke 1977). It also

. often leads to the destruction of the foxes.

Other Furbearers (%)

This group includes species that occur primarily in forested
habitats—--marten, lynx, short-tailed weasel and least
weasel., Impacts on marten are discussed in greatest

detail. As mentioned previously (Section 4.2.2[c]), marten
have historically been and continue to be economically the
most important furbearer in the vicinity of the impoundment
zones, Lynx are very uncommou in the middle Susitna Basin.
Weasels are probably quite common, but there is little
specific information on their abundance and distribution in

the basin.

All of these species will suffer primarily as a result of
the loss of forested habitats to the impoundment, borrow
sites, and other project facilities. Probable factors
regulating marten populations in the Susitna Basin and
actions that might affect populations are illustrated in
Figure E.3.4.36., Gipson et al, (1982) estimated the number
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of“marten”in“the“winter”pnpuiation"directiy~impacted“by—lasswm-”

of-habitat—in—theWatana—and—Pevil-Canyon—developments
through a model based on the following data and
assumptlons

0 Adult male marten home ranges are mutually exclusive
"~ and adjoin one another so that all marten habitat in
the impounded area is inhabited (trapplng likely
affects thlS assumptlon), :

o 'Marten habitat is defined as forest, or wet graminoid
herbaceous, and marten are restricted to these habitat
types;
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o A 1l:1 sex ratio exists in all age classes of the
population;

o Sixty-five percent of the population are juveniles
(less than 1 year old) and juveniles appear in the
harvest in proportion to their number in the
population; and

o The mean home range size of male marten is 1,685
acres.

This model gives an estimated density for all age/sex groups
of 0.0034 marten per acre. The Stage I impoundment
facilities and access road would therefore affect about 64
marten.

There are obvious difficulties with the model. Aerial track
surveys indicate that up to twice this density of marten may
occur in the impoundment zones. Marten densities and home
ranges vary among different forest types, being most common
in dense, mature coniferous forest (deVos 1952, Douglass et
al. 1976, Koehler and Hormocker 1977). Also, marten are
found to a lesser extent in habitats not mapped as forest.

Clearing of forested areas at construction sites and borrow
areas and the associated human disturbances may affect mar-
ten home. range size and distribution. However, these types
of changes will be most extensive in areas affected by the
access route and transmission line and are discussed in Sec~
tions 4.3.4 and 4.3.5.

Lynx are uncommon in the Susitna Basin, probably because
their major prey, snmowshoe hares, have been historically
uncommon. Habitat loss will probably eliminate the few lynx
occurring near the impoundment.

Numbers of short-tailed and least weasels may also be
reduced through habitat loss. Based on the amount of area
affected, less than five percent of their population will be
lost.

Construction activities and human disturbance could result
in avoidance of the construction zome by furbearers. No
information is available for lynx and weasels. Evidence
suggests that marten are tolerant of moderate levels of
disturbance in areas adjacent to logging operatiomns (Clark
and Campbell 1977, Soutiere 1978, Steventon and Major
1982).
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Raptors and Ravens (%%)

General types of potential impacts to raptors that occur
with development are summarized in Table E.3.4.60. The
construction and operation of the Stage I Watana Dam will
affect raptors through a number of mechanisms, the most
important of which are habitat loss and disturbance.
Habitat loss includes the flooding of suitable nesting
cliffs, removal of trees used for nesting and perching, and
a loss of hunting areas. Many of the tree and cliff nests
within the impoundment area may be abandoned during the
construction phase as a result of disturbance, and several
nest sites immediately adjacent to the access road or borrow
sites may also be abandouned.

(i) Habitat Loss (*)

- Nesting Habitat (%)

‘Nesting locations are defined here as units of
nesting habitat consisting of cliffs or stands of

- trees-containing-one—or-more-raptor/raven nest

. sites., Nest sites are the actual nests or nest
ledges on the cliffs, or the nests in trees used by
the raptors or ravens. One pair of . a given species
uses only one nesting location per breeding season.
However, the pair-may have one or more alternate
nesting locations that are used in other breeding

S5eas01s8- .

The distribution, quantity, and quality of nesting
locations and nest sites clearly limits the numbers
and nest success of most raptors, including both
cliff-nesting and tree-nesting species (Newton
1979). Cliff-nesters are especially limited by
availability of nesting locations and nest sites in
many regions because suitable nesting cliffs (i.e.,
those meeting the specific nesting requirements of
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a species) are fixed geologic features. 1In
contrast, tree-nesters rely on vegetative features
for nesting locations and nest sites. Succession
and growth of wvegetation is on-going and occurs
relatively rapidly in contrast to formationm of
cliffs, and therefore, tree-nesting locations and
nest-sites are both lost--and-replaced in much
__shorter periods of time. - However, for some

“trée~nesting species (€.g., bald eagles) the time

required for replacement of a nest may represent
several generations of birds, especially at
northern latitudes. Because raptors are one of the
few groups of birds whose distribution (within each
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species' breeding range), numbers, and even nesting
success are clearly limited by the distribution,
quantity, and quality of nesting locations and nest
sites, mitigation measures which provide
compensatory nesting locations and nest sites can
be particularly effective (see Appendix E9.3).

There is no reason to doubt that most raptors in
the Alaska Range are considerably more limited by
nesting locations and nest sites than by other
parameters such as food. Loss of nesting locations
and nest sites will almost certainly be the single
most important adverse impact of Susitna
development to raptors in the Susitna River
drainage. However, a distinction can be made
between the prominent cliff-nesters (i.e., golden
eagles, gyrfalcons) and the prominent tree-nesters
(i.e., bald eagles, goshawks) that serves to help
identify the relative degrees to which the Susitna
Hydroelectric Project will impact populations of
these two groups of raptors within the Susitna
River drainage.

For golden eagles and gyrfalcons (cliff-nesters),

-most of the suitable nesting locations available in

the Susitna drainage are clearly concentrated in
the middle basin along the river and along the
lower reaches of its tributaries between Vee Canyon
and Devil Canyon. Despite the quantity of this
habitat, gyrfalcons are apparently not numerous
locally. The paucity of gyrfalcons, but the
presence of a relatively larger number of golden
eagles is likely a result of geography-—the area is
near the southern limit of the gyrfalcons' breeding
range in south-central Alaska, but well within the
breeding range of golden eagles. In contrast to
the quantity. and quality of cliff-nesting habitat
concentrated along the Susitna River between Vee
and Devil canyons, the occurrence of suitable
nesting locations for golden eagles is much lower
throughout the remainder of the middle and upper
Susitna basins. Furthermore, the density of
suitable nesting locations for golden eagles is
probably relatively low throughout much of the
remainder of the Alaska Range (Bente 1981).
Regional topography further suggests that
concentrations of cliff-nesting habitat similar to
that found along the middle Susitna River basin are
uncommon. As a consequence, direct losses of
cliff-nesting locations in the middle basin as a
result of construction of the Susitna Hydroelectric
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Project are judged to be reasomnably significant to nJ

the golden eagle population inhabiting the Susitna

River drainage. ‘\
I

In the case of bald eagles and goshawks (tree-

nesters), the majority of appropriate nesting

habitat containing suitable nesting locations and | }
nest sites clearly lies downstream of Devil Canyon. '

Upstream of Devil Canyon in the middle basin

appropriate nesting habitat for both species 1s ]
sparse. Farther upstream in the upper basin

appropriate nesting habitat becomes nearly
non—-existent. Pairs of both species that nest
throughout the Susitna River drainage upstream of
Devil Canyon are clearly members of much larger
downstream populations inhabiting the considerably I

L a
S

greater amounts of appropriate nesting habitat
found there. As a consequence, direct losses of
bald eagle and goshawk nesting locations in the )
middle basin, as a result of construction of the }
Susitna Hydroelectric Project, are judged to be of

reasonably minor consequence to populations of
those species.

Specific losses of known nesting locations of both
cliff-nesting and tree-nesting raptors and ravens
are discussed in greater detail below. The reader
is reminded that numbers and percentages given

below-represent—known-losses within -thelocal ——
vicinity of the Susitna Hydroelectric Project, and
they should not be interpreted to necessarily
represent the degree to which total Susitna River
drainage populations or regional populations of o
these species are affected by the project. j

Five of the 12 golden eagle (GE) nesting locations ‘.

found upstream of the Watana damsite will be L
inundated as a result of filling of the Watanma
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portance of cliffs farther downstream in Devil

Stage I reservoir to a maximum operating level of .

2,000 feet. Loss of these nesting locations will  }
directly affect two or three nesting pairs of

golden eagles. All five of these locations (GE-4,

GE-5, GE-6, GE-8, GE-9, Figure E.3.4.37) are within *w

-the 1mpoundment zone at elevatlons between about

1,700 feet and 1,840 feet.

severely limited upstream from the Watana damsite
once the impoundment is full. Loss of cliffs up-
stream from the Watana damsite may increase the im-

Canyon, along Fog Creek, Tsusena Creek, and other
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streams draining into the Watana to Devil Canyoun
reach. However, airspace is restricted in much of
Devil Canyon, many of the cliff areas appear to be
exposed to higher levels of moisture, and existing
cliffs may lack suitable ledges on which golden
eagles could construct nests.

Golden eagles often have several alternative
nesting locations, some perhaps four to five miles
apart (McGahn 1968, Roseneau et al. 1981), and
thus the five nests lost to the project do not
represent five pairs of eagles. The middle Susitna
River basin population of golden eagles will"
probably be reduced by two to three pairs as a
result of the construction and filling of the
Watana reservoir. No more than two of the five
locations have been occupied in the two years for
which complete data are available.

Seven of 10 bald eagle (BE) nesting locations known
to occur near the project area are located upstream
of the Watana damsite (Figure E.3.4.38). Three of
these locations (BE~-3 and BE-5, tree-nests, and
BE-4, a cliff nest) will be inundated by the Watana
Reservoir at the maximum operating level of 2,000
feet. All three are located within the Stage I
impoundment zone, at elevations between about 1,630
feet and 1,910 feet. Estimated elevations of
tree-nests are the approximate elevations of the
bases of the trees. In both cases cited here the
actual nest sites are about 40 to 50 feet above the
bases of the tree. Estimated elevations given for
cliff-nests are elevations of the actual nest
sites. The removal of the three nesting locations
will displace at least two and possibly three
nesting pairs of bald eagles unless alternative
sites are provided.

Bald eagle cliff-nesting locations are relatively
rare throughout Alaska north of the Alaska
Peninsula. For instance, in the entire Tanana
River drainage where over 40 nesting locations are
known (Roseneau et al. 1981) only one nesting.
location is on a cliff, Furthermore, almost all
suitable white spruce and balsam poplar trees in
the general vicinity of the Watana damsite are
located within the impoundment area om tributary
deltas and islands. Construction and filling of
Watana Stage I may increase the importance of other
potential nesting habitat downstream from the
Watana damsite, including balsam poplar stands
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along Portage Creek and white spruce and balsam
poplar near Stephan Lake and along Prairie Creek.
In any event, it appears unlikely that habitat loss
as a result of construction and filling of the
Watana Stage I reservoir will have more than a
local effect on the Susitna River bald eagle
population, the majority of which inhabits the area
downstream from Indian River (see Section
4.2.3[al).

No known gyrfalcon nesting locations will be
directly lost as a result of Watana Stage I
construction., However, gyrfalcons often use nests
constructed by other cliff-nesting species,
including ravens and golden eagles (Cade 1960,
White and Cade 1971, Roseneau 1972). Some of the
golden eagle and raven nesting locations lost as a
result of inundation or gravel mining may represent
past or future locations used by gyrfalcons. In
south—-central Alaska and the Alaska Range, where
nesting densities are low (Roseneau 1972, Bente
1981, Roseneau et al. 1981), use of other species'
nests by gyrfalcons is- less prevalent than in
northern and western regions of the state where the
majority of the Alaska gyrfalcon population breeds
and winters (see Roseneau et al. 1981). It is
therefore unlikely that habitat loss as a result of
construction and filling of the Watana Stage I

reservoir will have more than minimal effect on the
middle Susitna River gyrfalcon pepulation.

One of three (33 percent) known goshawk nesting
locations in the middle basin will be lost to
clearing and filling of the Watana Stage I

- reservoir (Tables E.3.4.39 and E.3.4.40). This
‘mest location is the only one discovered to date

upstream--from-—-the Watana--damsite; beyond-which—
typical goshawk nesting habitat becomes very

[UR—
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scarce,

Sixteen of 21 previously used raven nesting
locations in the middle basin will be lost as a
result of construction and filling of the Watana
Stage I reservoir.

- ‘Although a considerable number of raven nesting

locations and cliff habitat will be lost, the
consequences of this loss to ravens will be minor
in comparison to those for other cliff-nesting
species (particularly golden eagles). Ravens
commonly nest in a wide variety of situations in
Alaska, including man-made structures (Roseneau et
al, 1981).
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- Hunting and Perching Habitat (¥%)

In addition to loss of nesting habitat, it is
anticipated that some loss of perching and

hunting habitat for raptors will occur as a result
of construction and filling of the Watana Stage I
reservoir. Perching habitat will be lost primarily
as a result of inundation of cliffs and the
clearing of trees prior to reservoir inundation.

Most of these losses will occur concomitantly with
losses of nesting habitat. Losses of perches,
whether by inundation (cliffs and trees), materials
excavation (cliffs and trees), clearing (trees) or
blowdown (trees), are considered of minor conse-
quence relative to losses of nesting locatious.
Man-made structures, especially transmission towers
and smaller power poles, will also compensate in
part for losses of perching habitat, because rap-
tors commonly use such structures as perches to
hunt from.

Loss of hunting habitat is more difficult to deter-
mine. Losses of hunting habitat are almost
certainly to be of minor consequence, relative to
Losses of nesting habitat. Most raptors are
limited by availability of nesting locations and
nest sites, not food (Newton 1979). Furthermore,
raptor "hunting habitat" and productive areas of
prey habitat, including riparian zones and wet-
lands, are not necessarily equivalent. :

Habitats such as riparian areas and wetlands are,
of course, important because they tend to produce
and concentrate prey species. However, areas that
produce prey usually provide escape cover for the
prey species that inhabit them. Some of the most
important hunting habitat for many raptors is often
overlooked because of confusion regarding nesting
location, nest-site limitations vs. food limita-
tion, and because "hunting habitat" is commonly
assumed to be equivalent to areas of rich prey
production. Some of the most important hunting
habitat for many raptors consists of the air over
rivers, lakes, unvegetated or little vegetated
terrain, or over forested valley floors in
mountainous terrain.

Peregrine falcons provide an excellent example.
Peregrines hunt and capture wetland, forest, and
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shrubland birds as they attempt to cross over water
in front of and to the sides of their river

cliff-nesting locations. Thus, some of the very

best peregrine nesting and hunting habitat in the
boreal zone is found only along larger rivers
(e.g.; Yukon, Tanana), regardless of varying and
diverse prey habitats and despite the fact that
similar cliffs may be present along narrow side
tributaries.

For other species of raptors, forest clearings,
open meadows, and open mat-cushion tundra serve as
important hunting habitat. Most raptors, and
especially the larger species, have the capability
to range relatively long distances from their
nesting locations to hunt. Thus, loss of hunting
habitat as a result of construction and operation
of the Susitna Hydroelectric Project is unlikely to
be of major conmsequence to most raptors inhabiting
the Susitna drainage. Loss of hunting habitat will
be compensated for in part by the creation of the
long, relatively narrow impoundment over which
potential prey species will pass. . It is also
unlikely that loss of any prey production habitat
in the impoundment zone will be of a scale that
will be of major consequence to most raptors
inhabiting the middle and upper Susitna Basiuns.

the data presented in Section 4.2.3(a); and addi-
tional information on hunting habitats of three of
the prominent species found in the middle basin
given below.

. Golden Eagles (o)

‘GOI&en éagles probably hunt throughout the middle

TheAgeneralmﬂegreeéaf_impangmaykbewinfertademmn,WN

and upper basins. However, they may avoid
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heavily treedareas; concentrating theireffort
above and outside of the impoundment area rather
than in it. A tendency to hunt over open tree-

. less areas, coupled with their varied diet that
includes several upland species, suggests that
the loss of hunting habitat caused by the project

- will have minor effects on golden eagles.

Bald eagles may hunt throughout the middle basin;
however, they tend to spend greater amounts of

E~-3-4~-168




(ii)

time at lower elevations near water bodies than
do golden eagles. Losses of hunting habitat to
nesting bald eagles in the middle basin may
therefore be greater than losses to golden
eagles, However, some attraction of waterfowl to
open water behind the dam or in the river
downstream of it in early spring may compensate
in part for some losses. Open water downstream
from the Watana Stage I dam may provide important
wintering habitat from the Watana Dam in an area
in which none currently exists. At least a few
bald eagles have overwintered in similar habitat
along the Tanana River in mild winters (Ritchey
1974). However, the Watana Stage I impoundment,
with its large drawdown and consequent lack of
aquatic vegetation, is not anticipated to be
particularly attractive to waterbirds as feeding
habitat. On the other hand, bald eagles in the
middle basin are more limited by availability of
nesting habitat than by availability of food.
Assuming water fowl are never attracted to the
impoundment and fisheries never develop there,
surrounding ‘habitat, including tributaries and
water bodies near the impoundment zone, is likely
to be adequate for those eagles that remain after
construction and filling of the Watama

reservoir.,

Gyrfalcons (o)

Gyrfalcons may also huat throughout the middle
basin, but they tend to avoid wooded areas and
probably concentrate their effort well above the
impoundment zone. Their tendency to hunt in
open, treeless areas including the alpine zone,
coupled with their opportunistic nature, suggests
that the loss of hunting habitat as a result of
construction and filling of the Watana reservoir
will not be a serious impact.

Disturbance (*%)

Bald eagles and golden eagles are specifically pro-
tected under the U.S. Bald Eagle Protection Act of
1940 (as subsequently amended). A part of this act
prohibits the "taking" of any bald or golden eagles,
parts thereof, or the nests or eggs of such birds
without a permit. "Take" is defined to include
molest or disturb.
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The act does not authorize the taking of bald eagle
nests which interfere- with-resource development or
recovery operations. Take may only occur for scien-
tific or educational purposes at the discretion of
the Regional Director (USFWS). Golden eagle nests
may be taken during a resource development or
recovery operation when the nests are inactive, if
the taking is compatible with the preservation of the
area nesting populatlon of golden eagles (50 CFR
22.25).

In addition, there are state laws that provide
protection for these and other raptor species, The
ADF&G has also developed guidelines to protect raptor
nests from destruction or disturbance.

Roseneau et al. (1981) reviewed and summarized most
of the information on kinds and effects of disturb—
ance to raptors. Most information is anecdotal.
Responses of raptors to various types of disturbance
are complex——several factors may affect the sensi-
tivity of raptors to disturbance (Table E.3.4.61).
Timing of the disturbance is an important factor
(Table E.3.4.62), and effects of disturbance may be
additive.

Responses of raptors to disturbance and the effects
of these responses are often highly variable. 1In

many cases, nesting raptors have shown a SULpPrising
degree of tolerance and habituation to disturbances;
yet in other cases, the same types and levels of

.disturbance have had detrimental effects (Roseneau

et al., 1981). 1In general, a mounting body of
evidence suggests that raptors will habituate to and
tolerate at least moderate forms of disturbance. The
same body of evidence suggests that the most

within territorial defense zones (i.e., mnesting
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detrimental—forms—of-disturbance-are-those-that-occur— .

locations). Prolonged disturbances, multiple
disturbances, and direct overt harassment from either
the ground or the air are particularly harmful.

Some species of raptors appear to be less tolerant of

~disturbance than others. Of species in Alaska,

golden eagles ‘appear to be the most sensitive,

~especially to aircraft disturbance and human presence

(see Roseneau et al. 1981). Although golden eagles,
like most raptor species, are reluctant to flush from
nests as a result of aircraft passage during
incubation, they often leave their nests well in
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advance of approaching aircraft during the nestling
period (Roseneau et