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ECOSYSTEMS

Pue to the paucity of specific information available on the Beluga
region, fieid investigations were undertaken in 1950 and 1981 to
begin developing adequate baseline data. The major thrust of the
field pregram was directed toward determining the presence or
absence of fish in the numerous small creeks and tributzries of the
region. Additional field observations of terrestrial and avian species
were undertaken and are continuing.

An understanding of the resourcas of the general area requires that
the study area extend well bayond the boundaries of the specific
proposed project, so the field program encompasses an area extending
from the Betuga River south to the Chakachatna River. The field
program initially was designed to c<eoncentrate on the entire project
area, and then as the season progressed more effort was placed on
those areas that would have the most potential for impacts from the
project, e.g. the mine areas and the transportation corridor. The
field parties often were accompanied by one or more persons from
state or federal resource zgencies.

This chapter represents the synthesis of information derived from the
existing literature, numerous conversations and meetings with agency
personnel, and the preliminary results of the on-going field pro-
grams. No attempt has been made to narrow this synthesis to spec-
ific project-related activities due to the incomoleteness of the field
investigations. However, a general overview of the rescurces of the
area is now possible and zoupled with the continuing fali-winter
observations will provide the basis for more detailed future programs.

This general area is far from pristine. Years of oil and gas explor-
ation programs as well as logging activities and exploration related to
the determination of coal reserves have resulted in numerous ex-
amples of surface disturbance.
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FRESHWATER AQUATIC ECOLOGY

Existing Habitats

o

Hakltat Characterization

This section provides brief descriptions which characterize the
general nature of the stream reaches in each drainage area where
sta’f gauges and/or fish traps were located or where general field
observations were made. General locations are shown in Figure
5.1. In many cases, these observations are limitad to or pertain

only to a single ficld excursion. This characterization of habitat
is wn on=going pragram.

BELUGA DRAINAGE

Beluga River: This glacial fed river begins at Beluga Lake, a
7-mile~long, 3-mile=wide lake located east of the toe of the Trium-
virate Glacier and northeast of Capps Glacler. Both glaciers
originate on the slopes of Mount Torbert. From Beluga Lake,
elevation 246 feet, the river flows easterly nearly five miles before
entering Lower Beluga Lake (elevation 243 feet), a narrow 3/4-mile
wide lake nearly 2% miles long. From this iower lake, the Beluga
continues its easterly flaw across the broad lowlands another 22
miles to Cook inlet cutting banks into the glacial tills ranging fram
10 to 150 feet or more in depth. The system supports runs of
King, silver, sockeye and pink salmon. Dolly Varden also are
present, and lake trout are found in Beluga Lake.

Headwaters of Scarp Creek: This stream reach has a reiatively

flat gradient meandering channel. The substrate is predominantly
cobbles and gravel with some sand, and the stream channe! is
basically rectangular with vertical banks. Tall grass overhangs
stream banks and covers the floodplain. Stream top widths aver-
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aged from 2 to 3 feet, with average depth 0.7 to 1 foot. Juvenile
Polly Varden and threespine sticklebacks were collected (1981).

Upper Scarp Creek: This reach Is meandering with a moderate
gradient. Riffies comprise approximately 30% of the stream, runs
30%, and pools 40%. The channel is generally rectangular.
Stream top widths averaged 20 to 30 feet. Water depth in riffles
was about 0.5 fzet, runs 1 feot, and pocis ranged from 2 to 4
feet. A discharge of 38 c¢fs was recorded on June 4, and flow
probably ranges from 25 to 150 cfs during the ice-free season.

The substrate is graval an< small cobbles. Water is slightly peat
stained. Stream bank materials are primarily silty sand, and
banks arz wvertical and frequently undercut. Juvenile c¢oho
salmon, Dally Varden, and rainbow trout were collected. Chinoek
and coho saimon fry were collected in this reach, as were adult
rainbow trout (1981). Benthos ccllected included snails, midges,
and blackfly, caddiesfly, and mayfly larvae.

Mouth of Scarp Creek: The stream in the lower reach is a mod-
erate gradient meandering run. Few riffles and pcols were evi=-
dent in the vicinity of the staff gauge. The stream channel is
generally rectangular but is parabolic at bends where the stream
Is cutting into steep banks 30 to 50 feet high. Stream banks are
composed of silty sands and clay. The bank is slumping at sev-
eral locations in the lows: two miles. An active cut exptsing clay
deposits Is coloring the water in the lower 1% miles of the stream.
Stream top widths were approximately 30 feet and depths averaged
1.5 to 2 feet. A discharge of 47 c¢fs was measured on June 4,
and flow probably ranges from 30 to 350 ¢fs during the ice-free
season.

The substrate is predominartly gravel and is 100% embedded in
sand and silt. Mueih of the gravel was loose, indicating it was
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recently deposited. The floodplain is covered with alder and
willow to water's edge. Some log debris was present along stream
margins. Juvenile Dolly Varden, rainbow trout, and chinook sal-
man were collected (1981).

Wabnailr Creek: This stream has 2 relatively flat gradient and
sharp meanders near its mouth. Substrate is gravels and small
cobbles. The banks are vertical with some undercutting and are
composed of silts aid sand. Predominant vegetation is willow and
tall grass. Runs comprise 80% of the stream and pools 40%. The
channel is generally rectangular. Stream top widths averaged
from 7 tc 10 feet with depths of 1 to 2 feet. A discharge of 5 c¢fs
was measured on June 4, and flow probably ranges from less than
5 to 35 cfs during the ice-free season. Juvenile Dolly Varden and
rainbow trout, coho and chinook salmon fry, and threespine
sticklebacks were collacted.

Headwaters Wobnalr Creek: The headwaters of Wobnair above the
beaver activity is a flat gradient meandering stream with gravel
and cobble substrate. The floodplain and valley are relatively
narrow. Stream top widths averaged 2 feet with depths te 1 foot.
No discharge was measuréd, hut flows are unlikely to exceed 5
cfs. Tall grass overhangs the bank and scattered spruce covers
the floadplain. No fish were found here.

Below the highest set of beaver ponds the creek has a moderate to
flat gradient. Substrate is basically graver with some isolated
boulders. This channel is generally rectangular with vertical
banks, and this reach is predominantly a run with few poals.
Pools were generally associated with remnants of old Saaver dams.

Several sets of active dams are present downstream. Stream top
widths averaged from 5 feet, and average depth was 0.5 to 1 foot.
Juveniie Dolly Varden and coho salmon were coltected (1981).

Stream flow probably ranges from 1 to 15 cfs during the ice-free
season.
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Chichantna River: This Is a ralatively large glacial stream with its
source in Capps Glacier. The river. nearly 12 miles long with
moderate to steep gradients, enters Beluga Lake over a broad
siity delta.

Capps Creek: Capps Creek and its principal tributary, North
Capps Cresi, hava their headwaters on a plateau at about 2,000-
feet elevation, south of the Capps Gtlacier and just northwest of
the upper headwaters of the Chulitna Rlver. The c¢reek flows
northeast into the Chichantna River, joining it about three to four
miles belew Capps Glacier.

Both the south and north farks have their far upper headwaters
covered by lapilli tuff and wvolcanic breccia, which contribute a
small amount of wvolcanic sediment to the river's all'svium. The
streams alsc pick up sediment from the Quaternary deposits, which
contribute boulders, gravel, and silt to the system.

Both streams quickly become incised into the middle member of the
Tertiary Kenai Formation which contributes clay, silt, sand, gra-
vel, boulders, and <oat lumps to the system. Each stream runs
through about three miles of this formation.

Capps Creck and North Capps Creek then enter a depesit formed
by landsiiding and slumping of the middle member of the Kenai
Formatlion and the Quaternary depositz that cover it, Including
sand dune deposits. These depostts contribute a variety of sedi-
ments to the river's alluvium, inciuding ciay, siit, fine sand,
gravel, boulders, and coal lumps. B8oth streams run through this
slump deposit for about three miles, with North Capps Creek
joining Capps Creek abcut a miie before the end of the aeposit.

The canyons at the confluence of Capps Creek and Nurth Capps
Creek are narrow and steep with sidcwalls apout 150 feet high at
a slope of appreoximately 45°. Many local slides cccur an the can-
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yon walls, Involving the Tertiary and Quaternary sediments of the
sidewalis. Owverlying sand dunes as much as 20 feet thick were
noted here. Many sites of slides were nated to also be the sites
of water seeps from the canyon walls, which may have been the
slide-triggering mechanism.

Capps Creek then enters a ragion of Quaternary and Recent gla- 1
ciofluvial deposits of sand, gravel, and bouiders, continuing for ‘
about three miles to the Chichantna River. |

Capps Creek at Junction with North Capps Creek: Substrates are
composed of very coarse boulder and cobble alluvium. with some
sand and gravel. Fines appear to be predominantly sand of eolian
origin (from nearby sand dunes that overlie the Tertiary sedi-
ments). Houlders are as much as 6 feet in diameter, many com-
posed of granite, Stream gradient is moderately steep, with many
riffles. Logjams found above the normal fall water stages indicate
( probable accasional flooding.

South Fork Capps Creek: Stream gradients are moderate to very
steep. Steep gredients were characterized by almost continual
waterfails, cascades, or steep riffles; moderate gradients were
described as intermittent cascades or riffles with some poals; and
low gradients were characterized as entirely slow runs or very few
riffles anong siow runs. Streambed materials within the water
course consist primarily of granite boulders and large pieces of
coal, with gravels and sands filling the interstices. These
streams consist almost entirely of riffles and rapids, but a few

pool areas can be found at the outside of stream bends and among
boulders at low flows.

Several high-water marks were observed 10 to 15 feet above the
water surface elevation of November.
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Both Capps and.North Capps creeks are aiready incised in nar-

" row, steep-walled canyons. Vegetation is primarily grass and

devil's club with an alder brush averstory. Mass wasting is a
common natural process within these canyons.

Although no majer barriers to fish migration were observed aiong

either stream, steep gradients may preciude passage and use by
many species.

Capps Creek (vicinity of USGS gauge): The gradient is gentle
throughout this stream segment. The stream meanders at a mod-
erzte velocity throughout a glacial cutwash type floodplain.
Stream bank wvegetation consists principally of a low alder and
willow overstory with a tall grass undarstory. Some scattered
large birch and cottonwood trees occur adjacent to the stream,
and some moss-covered cobble and gravei banks with occasional
spruce trees can also be seen. Ovwverhanging alder shrubs and
grassy banks occur along the lower several miles of Capps Creek.

The predominant substrate material is much smailer than that
Tound in the upper reaches of Capps Creek, Substrate Is prin-
cipal'y cobbles and large gravels about 50% embedded in small
gravels and sand. Scme scattered coal pieces oceur throuraocut
the stream course, and some of the finer to medium-size gravel
substrate is cemented with a heavy ciay dnaposition.

High=-water marks are evident 3 to 5 feet above the MNovember 6
water surface elevation.

The stream is characterized as zpproximately 60% riffle, 40% pool
In this secticn. Interspersed are numerous sandy gravel bars,
with many silty clay deposits.

A juvenile Dolly Varden was observed (1980) in a backwater area
along the left bank of the stream. Benthos, consisting primarily
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of caddiesfly larvae, was observed beneath B- to 10-ini:h cobbles.
No aquatic vegetation was observed.

Apparent s£igns of animal use includes bear, Ffox, and otter
tracks. Eeaver sign is extensive throughout this area as evi-

denced by active lodges. newly created dams, and fraeshly cut
shrubbery.

CHUITNA DRAINAGE

Chuitna River: The upper Chuitna River and its principai tribu-
tary, Woiverine Fork, bcth head in a plateau at about the 2,000
feet elevation south of Capps Glazier. The river system flows
southeastward Into Couk Inlet, The streams iaitially caurse
thrcugh Quaternary c.aposits overlying the plateau area, cunsisting
of a discontinuous cover of glaclal debris. Erosicn of this cover
contributes sediments consisting of gravel, silt, and some boulders
to the streams.

Several of the wupper, western trihutaries to tha Chuitna kiver
have their far upper headwatere in an area covered by dark gray
lapilli tuff 2nd volcanic breccia. Aluvial sediments of this origin
are found in small guantities throughout the Chuitna River.

The streams soon become incised into Tertiary sediments that

underiie the area. Near their headwaters, the streams cut
through the middie member of the Kerai Formatlion, consisting of a
non-marine sequence of gray and light yellew claystone, siltstone,
sandstone, and congiomerate, interbedded with sub-bituminous
coal, and occasional lavers of calcareous cemented siltstone.
These sediments are poorly indurated and easily eroded, contri-
buting clay, silt, sand, gravel, bouldgers, and coal tumps to the
streams.

Within a few miles, the streams cross into the jower member of the
Kenai Formaticen, cmnsisting of light gray to light yellow pebbly
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sandstones and conglomerates. These sediments are also poorty
indurated and easily broken down, contributing sand, gravel, and
baulders to the streams. Botk streams reenter Quaternary sedi-
ments for a few mites, then Woiverine Fork joins the Chuitna River
in this section.

About si¥ to seven miles downstream, the Chultna River crosses

the Castle Mountain Fault, reentering the middie member of the
Kenai Formation and remaining in it for the next 75 to 16 miles.
The Chuitna River is joined by Chuit Creek after running about
four to five miles through this section. The canyon walls of the
river in this s2ction centain many large and small landslides and
slump deposits, composed of the overlying Quaternary sediments,
mcluding sand dunes deposits, and the middie member of the
Kenai Formation. These continually contribute clay, silt, sand,
gravel, boulders, and coal lumps to the Chuitna River alluvium.

Many wupper tributaries to the Chuitna River are blocked by
waterfalis formed on ccal seams, which appear to be the hardest
strata in the area. These waterfalls may serve as barriers to fish
migration.

The Chuitna River canyon at its confluence with Wolverine Fork is
narrow and sidewall slopes average 35° to 40°. The walls are
about 150 feet high and are composed of Tertiary r:onglomera‘te of
a friable nature, consisting of sand, gravel, cobbies, and
boulders up to several feet in diameter. Many slide deposits are

found along the valley walls, composed of these Tertiary sediments
and a shallow Quaternary cover.

At the confluence with Chuit Creek, the canyon of the Chuitna
River is reiatively broad, with walls about 150 feet high, and
sidewails of 35° to 40°, The walls here are composed of sand-
stone, claystone, and suib-bituminous coal, with the sandstone
layer being somewhat conglomeratic in places, and Including some
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discontinuous layers of well-indurated sandstone and concretions.
Local slides, abundant in the area, are composed of these sedi-
ments. Water seeps are also common, often in conjunction with
slides.

The lower four to five miles of the Chuitna River cuts through
Quaternary sediments coasisting of unconsolidated glacial outwash,
sand and gravel. Slides are less common here. The canyon walls
in che vicinity of the USGS gauging station are 60 to 70 feet huigh;
sidewall slopes average about 25° to 30°. The valley then
broadens and becames gentler until reaching the Chuitna River
deita about two miles northeast of the Village of Tyonek.

Chuitna River jus: Below Wolverine Fork: Substrates are com-

posed of sand, gravel, cobbles, and boulders as much as 10 to
15 feet in diameter. Most boulders are composed of Tertiary
sandstone, but some are granite. The sandstone bouiders are
fairly well indurated and contain some wood and coal fossils. The
stream gradient is moderate.

Lower Chuitna River (USGS gauge): Substrates are composed of
sand, gravel, cobbles, and boutders as much as 2 to 3 feet in
diameter. A large portion of the cobbles falls in the 6- to 10=-irch
range. Fines consist predominantly of medium sand. The stream
gradient is low.

Lone Creek at Upper Forks: This stream reach has a moderate
gradient with a cobble/gravet substrate. 7The¢ stream channel is
rectanguiar with wvertical to undercut banks. Tall grasses are the
predominant vegetation and overhang the banks. The tributary to
tone Cresk has a steeper gradient 100 feet upstream fram the
mouth, and the substrate is predominantly cobbles.

Lone Creek's top widths averaged 5 to 7 feet, with depths ranging
from 0.5 to 1.5 feet In this reach. It was comprised of 75% pool/




run and 25% riffle. Na discharge was measured in this reach.
Juvenile Dolly Varden and coho salmon were collected; Dolly
Varden fry were also observad In this reach.

Upper Lone Creek: This reach has a meandering channel with a
moderate ta flat gradient. Stream banks are nearly vertical, with

same slumping Into the stream channel. Stream top widths aver-
aged from 20 to 25 feet with an average depth of 1 to 1.5 feat. A
discharge of 13 cfs was measured or June 4, and flow probably
ranges from 5 to 200 cfs during the ice~free season.

The substrate is predominantly gravel and small cobbles partially
embedded in sand. Banks are covered primarily by alder and
willow with a grass understory. Several side channeis and cutoff
meandars are present in this i‘each, as well as log debris in pools
and along margins.

This stream reach supports a rich benthic community, and the
streswm bottom [s covered with green filamentous algae. Juvenile
Dolly Varden and coho salmon, and rainbow trout and chinook
saimon fry were collected (1981). A beaver dam upstream of the
staff gauge suppurts juvenile Delly Varden and coho saimon. Adult
Atctic lamprey were observed in this area (1981). A surber
sample was collected over large gravel and included water mites,
midges, and larval forms of mayflies, .caddicsflies, stoneflies, and
danceflles.

Lower Middle Creek: Lower Miadle Creek has a moderate gradient

and basically a riffle/run sequence. It consists of approximately
20% pool, 50% run, and 30% riffle. The channel in this portiocn of
the stream Is basilcally trlangular. The average stream top width
was 30 feet, with average depths ranging from 0.4 to 0.7 feet.
Discharge was not measured at this site.
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Substrate Is composed mainly of cobbles and boulders with smatl,
isolated gravel and sand depcsits probably associated with road
construction.  Riparian vegetation consists of cottonwood trees
with an understory of alder and willow. Saome log debris was
present in the pools. Juvenile Dolly Varden, coho salmon, and
chinook salmon, and pink and coho salmon fry were collected in
this reach (1981).

A moderate o steap gradient tributary (Culvert Creek) enters
Middle Creak in this reach. Dolly Varden and colio salmon juve-
niles ware collected dewnctiream of the culvert (1981).

Middle Creek (near the BHW Chuitna lease boundary): This
stream reach is characterized by a moderate to flat gradient and a
very mezndering ‘chanmel. it consists of approximatety 50% pool,
30% riffle, and 203 run. The channel was rectangular and the
stream width averaged 10 te 15 feet in riffle areas and 15 to 20
faet in pool areas. Average depth In riffles was 0.3 to 0.5 feet,

and pools averaged from 1.5 to 2 feet. A discharge of 1 cfs was
measured on June 3.

Gravel and sand were tne predomina;t substrate material. The
nearly vertical banks are coiinosed of silts and sands, and were
undercut on bends. Stream banks are covered with tali grasses
and a little log debris was present In the stream channel.
Juvenile Dolly Varden, rainbow trout, and chinook and coho

salmon were coilecied in this reach; an adult Arctic lamprey was
also collected {1981).

Upper Middle Creak: This reach has a moderate gradient with

approximately 30% pool, 20% riffle, and 50% run. This channel is
basically rectangular with 3average top widths of 10 to 15 feet,
Water depth of runs and poals averaged from 0.5 to 1 foot and 1

to 2 feet, respectively. A discharge of 4.2 cfs was measured on
June 3.
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The substrate consists of gravels and cobbles embedded in silts
and sands. There are large deposits of siit and sand In pool
areas. Stream banks are nearly vertical with undercutting on
bends and are composed of silt and sands. Tall grasses and an
occasional willow cover the banks. Juvenile Dolly Varden and
coho salmon were collected in this reach (1981).

Strip Creek: Strip Creek is a flat gradient tributary of Middie
Creek. The stream is an incised meandering run. Pools are
present in meander bends but probably comprise only 15% of the
stream. Few riffles were noted. The top width of this smali
stream averaged 3 feet, and the average depth was 1 foot. A
discharge of 1.5 cfs was measured on July 3, anc flow probably
ranges from 1 to 25 cfs during the ice-free season. This system
is probably influenced by groundwater.

The substrate is primarily silts and sands. Stream banks are
compased of similar materials and were nearly vertical to undercut,
with tall grasses covering them. Juveniie Deoily Varden, coho
salmon, and coastrange sculpins were collected in this creek
(1981).

Brush Creak: Brush Creek is a moderate gradient stream which
combines with Strip Creek to form Middle Creek. It is composed
of 30% pool, 20% run, and 50% riffle. The channel is generally
rectangular with near vertical banks. Stream top widths averaged
from 7 to 10 feet. Water depth in the paol areas was generally 1
to 1.5 feet and in riffte areas was from 0.2 to 0.7 feet. Much of
this stream probabiy freezes solid during the winter. A discharge
of 2.5 ¢f's was measured in June and flow probably ranges from 1
to 50 cf's during the ice-free season.

Substrate is primarily cobbles and buulders. Stream bank material
is a gilacial till which supports a dense growth of alders. Juvenile
Dolly V.rden, cocho ssimon, and coastrange sculpins were collected
here (19817.
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Chuit Creek: Chuit Creek has its headwaters on a plateau at
about 2,000 feet elevation south of the Capps Glacler, about three
miles east of the headwaters of the Chuitna River. The stream
flows southeastward about 10 miles to its confluence with the
Chuitna River. The stream initially flows through Quaternary
glacial deposits of gravel, siit, and boulders. The stream shortly
becomes incised into the middle member of the Tertiary Kenai
Formation, consisting of poarly indurated claystone, siltstone, and
conglomerate, interbedded with sub-bituminous coal and occasional
layers of cemented silistone. These sediments contribute clay,
silt, sand, gravel, boulders, and coal lumps to the stream.

Within ess than a mile the stream crosses into the lower member
of the Kenai Formation, consisting of pebbly sandstones and con-
glomerates. These contribute sand, gravel, and boulders ta the
river. About six miles downstream, Chuit Creek crosses the
Castle Mountain Fault and reenters the middle member of the Kenai
Farmation, remaining in it for about five more miles until its con-
fluence with the Chuitna River.

Chuit Creek canyon, within the Chuitna coal iease area, is a
relatively gentle canyon with sidewalls about 150 feet high and
averaging about 3(°. Landslides occur here, but appear to be
fower than along the Chuitna River. Just north of the lease area,
the sediments In the sidewalle consist of pooriy indurated gravelly
sand, with cobbles up to 5 inches in diameter. Near the con-
fluence with the Chuitna River, the sidewalls are composed of
poorly indurated sandstone, with some lenses of well indurated
sandstone and occasional concretions. They grade downward inte
claystone, which averlies thick, platy sub-bituminous coal.

Chuit Creek (just above Chuitna lease area): Substrate is sand,

gravel, and cobbles as much as 10 inches in diameter., Gradient
Is moderate and very few boulders are evident.
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Chuit Creek (near junction of Chuitna River): Substrate is sand,
gravel, cobbles, and many boulders, as much as 1 to 2 feet in
diameter. Stream gradient is maderate.

Chuit Creek Area: Chuit Creek stream gradienis are mcderate

(primarily riffles with occasional pools or runs) as this creek
meanders through a relatively wide canyon. Riparian vegetation is
predaminantly low willow thickets and grass at the higher eleva-
tions. Spruce, birch, and cottonwood trees accur in the flood-
plain near the mouth of Chuit Creek. The stream is primarily
riffies and runs with some {approximately 10%) pool arras. Sev-
eral beaver ponds occur in the floedplain. The subsirate mate-
rials are principally gravels and small cobbles in the upper
reaches grading toward large cobbles and isolated boulders near
tne meuth. No barriers to fish migration are evident along this
stream.

East Fork of Chuit Creek: This stream is relatively straight and

has a moderately steep gradient. It consists primarily of riffle/
run/rapid sequences with less than 5% pools. The channel is
basically triangular with an average stream top width of 35 to 40
feet. Average water depths were 1.5 to 2 feet. A discharge of
78 cfs was measured below the confluence of Camp Creek in June.
Stream flow probably ranges from 20 to 300 c¢fs during the ice=free
season.

The substrate is predominantly large cobbles and boulders. Alder
and willow thickets grow to the water's edge, with some cotton-
weads scattered throughout the narrow floodplain., wWo log debris
was observed In the channel. Juvenile Dolly Varden were col-
lected in the vicinity of the staff gauges (1981).

Camp Creek: This stream has a steep gradient and consist; pri-

marily of riffles/rapids. The charnel is primarily triangular with
an average top width of 10 feet. Depths averaged 0.5 to 1 fomt.
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A discharge of 12 cfs was measured in June and flow probably
ranges from 5 to 30 efs during the ice-free season.

The scbstrate is predominantly large cobbles and boulders.
Alders and willows cover the stream banks and overhang the
streari. N¢ l'og debris was ocbserved in the channel. .uvenile
Dolly Varden and rainbow trout were collected (1981).

rFrank Creek: This stream reach (elevation 16,000 Ffeet) as a
nmoderate gradiant with 303 pool, 3C% riffle and 40% run. Top
width averaged 10 te 12 fest with average depths of 0.8 feet in
poals, v.3 feet in riffles and 0.5 feet in runs. Substrate is com-
posed of small to medium gravels. The stream channel is rectan-
gular with nearly vertical banks apprcximately 3 tc 4 feet high.
The stream banks were composed of sand and silt and supported
willows ard tall grasses, Sone mass wasting was evident farther
downssiream where the stream cuts into a high bluff. One of the
few beaver dams present was located upstream. The floodplain is
covered with grasses and has several large marshy areas. High-
water marks were apparent 6.5 feet above the stream bottom.

Upper Chuitna River (above Wolverina Ferk): The stream gradi-
ent in this ared is moderate, with a substrate consisting predom-
inantly of large cobbles and boulders with a gravel-sand base.
Considerably more sand=- and silt-size particles occur in the

" Chuitna River above the confluence with Wolverine Fork.

The water courses in this area wind through distinct canyons
where vegetation consists of grassy or muskeg meadows ar patchy
low willow and alder areas. Some active landslide areas are visible
on the Chuitha above the counfluence with Wolvarine Fork, but the
streams are clear and contain little sediment.

Mo barriers to fish migration arc evident in this area. The sub-
strate material appeared suitable for spawning by salmonids.
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NIKOLAI DRAINAGE

Nikolai Creek: Nikolai Creek has its headwaters on the plateau

south of Capps Glacier, in a small iake about 2% miles south of the
glacier, and about a mile west of the upper headwaters of Capps
Creek and the Chuitna River, The creek flows off the plateau in
a narrow valley and then crosses a small, flat area before plung-
ing into a canyon cut through the Nikolai escarpment. The can-
yon is cut into Quaternary glacial debris consisting of gravel,
slit, and boulders,

The creek then follows & course southeastward along the foot of
the Nikolal escarpment for about 18 miles to empty into Trading
Bay. Near the logging road crossing, slightly more than a mile
west of Stedatna Creek, the creek is cutting only a few feet into
Quaternary and Recent glaciofluvial sediments of sand and graval.
At the bridge, the creek banks are about 2 feet high, and com-
posed principally of sand. Substrate is silt, sard, gravel, and
small cobbles as much as 3 inches in diameter. Stream gradient is
low. Stream banks at this point consist of find sand.

Nikolai Creek (vicinity of logging road bridge): The gradient of
Nikolai Creek is wvery silight. The river meanders extensively

through a muskeg floodplain, and banks are alternately char-
acterized by thick muddy banks or grass-covered clayey banks.
Clumps of alder and some individual spruce trees are scattered
along the stream course. Substrate is principally clayey sand in
the low-energy deposition areas; In other areas with higher
velocities, considerably larger materials, specificelly small to
medium cobbles, are predominant. Considerable quantities of
branches and twigs are found lying on or embedded in the clayey
banks along the stream. Beaver sign is extensive in this area, as
evidenced by the newly cut willow branches. Some man-made
poliution enters this stream in the form of suspended silts and
clays, as wall as log debris, from upstream logging operations.

5-18
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Stedatna Creek: Stedatna Creek begins in a muskeg flat about
two miies northwest of Congahbuna Lake and flews southwest to
Its confluence with Nikolai Creek. The creek flows over the
Nikolai escarpment, cutting a canyon about 50 feet deep into
Quaternary deposits in the escarpment, cansisting of gravelly sand
with boulaers up to 8 feet in diameter. Substrate is sand,
gravel, cobbles, and hboulders as much as' 6 Teet in diameter.

The stream gradient just above the logging road is moderaie, and
large boulders and cobbles are scattered throughout the stream
course. Although this stream reach had bheen channelized in
association with construction of the legging road, some grass tines
the banks. Most of the riparian shrubbery and trees liave been
removed. The substrate is a heterogeneous mix ranging from
sands through large boulders. Habitats upstream and downstream
consist principally of a meandering stream cascading over cobbles
and boulders. The stream passes through a cottonwond/birch/
spruce forest with an alder and grass understory. This segment
is approximately 20% pocl, 80% riffle, No suitable salmonid spawn-
ing sites are apparent in the area.

Steep cascades downstream from the logging read crossing, as well
as the culverts benealh the road, may create definite fish migra-
tion barriers. However, an aduit rainbow trout was captured
upciiream from the cuivert In 1981.

Pit Creek: This stream has clear water and the lower quarter
mile has a moderate gradient with approximately 10% pools, 20%
riffles, and 70% runs. The chanrel is rectangular with very steep
banks. Few scour holes or undercut banks are apparent. Stream
top widths averaged from 10 to 12 feet with an average depth of 1
foot. A discharge of 13 cfs was measured on June 1, and flow
probably ranges from 10 to 50 cfs during the ice-free season.
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The substrate is predomirantly gravels and cobbles embedded in
silts and sands. The substrate is tightly packed and has the

appearance of being cemented together. Tall grass overhangs the
banks and scattered alders and cottonwoods cover the floodplain.
Dolly varden and coho saimsn juveniles and chinook salmon fry
were collected in this reach (1981).

Upstream of River Mile 0.25 the gradient steepens and the stream
is predominantly riffles. The substrate contains larger material,
including large cobbles and boulders. A surber sample coliected
over large cobbles inciuded water mites, midges, and larval forms
of mayflles, caddiesflies, stoneflies, blackflies, snipeflies, and
false cranefilies.

Jo's Creek: This stream has clear water and the lower half mifz
has a maderate to flat gradient with 40% pools, 50% runs, and 10%
riffles. The channel is rectangular with almast vertical banks.
Several scour holes are present zlong the banks. Stream top
widths averaged from 15 to 20 feet with an awverage depth of 1.5
feet. A discharge of 30 cfs was measured on June 1, and flow
probably ranges from 5 to 60 cfs during the ice-free season.

The substrate is predominantiy gravels and small c¢obbles with
some fines. The substrate appeared cleaner and was composed of
smaller particie sizes than those present in Pitt Creek. Tall grass
overhangs the stream banks, and scattered alders and cottonwoods
cover the floadplain. Littla log debris was present in the stream.
Juvenile Dolly Varden and coho salmon and Doily Varden fry were
collected (1981). A surber sample collected owver small cobbles
Included larval forms of mayflies, stoneflies, caddiesflies, crane-
flies, and false craneflies.

Above River Mile 0.5 the gradient steepens and the stream be-
comes riffle/run/rapids. Substrate particle sizes increase to large
cobbles and boulders.

Ne et
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CONGAHBUNA

Congahbuna Creek: Congahbuna Creek is a small creek that
begins in Congahbuna Lake and flows southeast and north to its
confluence with Old Tyonek Cresk about one to two miles ahove
Beshta Bay. The creek runs principally through a region of
peaty soiis and muskegs, underlain by Quuternacy sands and
gravels. The substrate near the stream junction is silty fine
sand, but upstream a few hundred vyards the substrate is
gravelly. The stream gradient is low. At the junction of
Congahbuna Creek and Old Tyonek Creek, the substrate is sand,
gravel, and some cobbies as large as 2 inches In diameter. The

stream gradient is low. Stream bank materials at this site cansist
of silt and fine sand.

Muskrat Creek: Muskrat Creek is a smali creek that begins in 3
small lake just north of Granite Point and fiows north for stightly
more than a mile to its confiuence with Cangahbuna Creek. Its
course is predominantly across muskeg flats underiain by Quater-
nary sand and gravel. The substrate is silty fine sand with
organic material and is stained red. The stream gradient is low
(almost imperceptible).

Both Muskrat Creek and Congahbuna Creek meander slowiy
through & muskeg bog. Stream bank vegetation is principally tall
grass, which overhangs the stream providing extensive cover.
Muskrat Creek, which originates in a small lake about three-
quarters of a mile to the south is a tea-colored stream with a
bottom comprised of organ.c siity-sand material. The entire
course of this tributary appears to be one long slow run, with no
true riffles or pools. However, the uppermost section of this
stream near the lake from which it ariginates was not observed.
Congahbuna Creek is also tea-colored and is characterized by a
long slow run, and an organic silty-sand substrate. Submerged
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grass Is also visible, Dawnstream from the confluence with Musk-
rat Creek, Congahbuna Creek develops & series of riffiles and
pools In a near 50:50 ratio.

Old Tyonek Creek: Old Tyonek Creek begins In a small lake,
about two miles southeast of the confluence of Chuit Creek and
the Chuitna River, and runs about nine miles to Cook Inlet,
emptying into the sea at Beshta Bay. The c¢reek's entire course
is througn Quaternary c¢laciofluvial deposits of sand, gravel, and
boulders. The creek valley is relatively flat with low banks 6 to

10 feet In height. Substrate is sand, gravel, and cobbles as much
as 2 inches in diameter. The stream gradient is low.

Tall grass extensively cverhangs the stream banks. Small patches
of willow and alder thickets with scattered birch, cottonwood, and
spruce trees provide the primary overstory. The substrate type
is a medium to fine gravel embedded in sand. Isolated patches of
armored substrate are present. Floading is evidenced by a water
mark about 5 to 8 feet above the water surface. Stream banks
are deeply undercui, and some sloughing of bank materials was
obsarved., With the slight gradient present throughout the stretch
below Congahbuna Creek, the river exhibits a ratio of about 60%
run/pool to 40% riffle providing excellent spawning habitat.

Fishes

A comprehensive survey of the seasonai use, distribution and
abundance of fish in tho Beluga region has not been performed.
Four species of Pacific salmon ars known to inhabit the Chuitna
River system and the mainstream ¢f the Chuitna is an important
king salmon spawning stream. The occurrence of the fifth
species, the sockeaye, Is gquestionable though it may be found near
the mouth of the Chuitna. Figure 5.2 displays a preliminary
overview of the species distribution and spawning areas. The

B LI
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completion of the 1981 field program will provide further Insight
intoe both distribution and habitat utilization.

Chuit Creek is a known king salmon spawning arew., and both pink
and chum saimon spawn in the Chuitna from iLone Creek to the
mouth of the river. Estimates of the abundancc of the annual
return to the Chuitna system are:

Pinks 100,000 ever. years
<~hums 20,000 odd years
Coho few
Kings 5,000
Rainbow Trout ?
Colly Varden ?

Hikolai CGreek provides spa'vrniing for king, coha, and pink salmon
and pink salmon also spawn in Old Tyonek Creek. Nikolai Creek

is known for its rainbow trout and Congahbuna Lake zupports a
resident rainbow population.

The various Pacific salmon of Cook Inlet are discussed in some
detall later in thiz section under Mazrine Species, and Table 5.1
provides a summary of selected life history data.

Table 5.2 illustrates the type of data being obtained from the 1981
field progran relative to determining the presence or absence of
species. Emphasis during this period was to determine the pres-
ence or absence of juveniles and observa the return of adult fish

to the system. No outmigration or preemargent work was accom-
plished in 1981,

Table 5.3 is a checklist of the probable fresiswater species of the

Belugja region (not all species have been conflrmer by this dro-
gram).
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Table 5.3
CHECKLIST QF ThE FRESHWAT_ER FISH
QF BELUGA AREA™

Pacific Lampray
Arctic Lamprey
Graen Sturgen
Pacific Herring
American Shad
Pygmy Whiteflsh
Reund Whitefish
Rainkrw Trout

. Lake Trout
Delly varden
Scckeye Saimen {red or biue back)
Goho Salmon (silver)

( King Saimon {chinaok)

Chum Salmon (deg)
Pink Salmon (humpy)
Arctic Grayling
Pand Smsit
Surf Smelt
Eutaghon (heoligan)
Longrose Sucker
Burbot
Saffron Cod
Threespine Sticklasback
Ninespine Stickieback
Slimy Sculpin
Coastrange Sculpin
Pacific Stagharn Swulpin
Starry Flounder

astuaries,
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Entosphenus tridentatus

Lampetra japanica
Aclaenser medirostris
Clupes harenqus nallasi
Aloza saplidisgimg
Prosopium coultery

P. eylindraceum

Salmn gairdneri
Salvelinus namaycush

S, maima

Oncorhynchus nerka
Q. kisutch

O, tshawvtscha

0. keta

0. gorbuscha
Thymallus arcticus
Hypomesus olidus

H. pretiosus
Thaleichthvs pacificus
Catostoinus catastomuy
Lota lota

Elegimus graceilis
Gasterosteus aculsatus
Bunglitiva pungitius

Cottus cngnatus
€. aisuticus

Clingenttus acuticaps
Plasichthys stellatus

Inctud:ng anadromous oaecies and the marine species of brackish




Figure 5.2 shows thc location of all reaches sampled by trapping
and angiing during the wseriod May to early August 1981. In
addition, aerial observations were made on numerous strears at
various times during the field season (Table 5.4 is an example)
and all of the streums within the study area, with the exception of
those in the Bishop Creek System, have been examined in part
both from the air and the ground. Figure £.3 shows thoue areas
where aduit king saimon wre obsarved in July and august 1981.

_ ? Invertebrates
Only preliminary studies of the benthic invertebrate community
oy have been undertaken by the USGS and only general sampling of
thiese communities is part of the 1981 field pragram. Table 5.5
illustrates the results from basket samples taken at wo scations of
the Chuitna River by the USGS. ’

TERRESTRIAL ECOLOGY

Existiny Vegetation

A gancralized wegetation map ydapted from the map, "Major Eco-
systems of Alaska" prepared by the Federai-State Land Use Planning
Cammission in 1973, is shown in Figure 5.4. Terrastrial vegetatior
in the region includes four general vegetative types:

° upland spruce - hardwood forest
° high brush

° wet tundra

® alpine tundra

i The upland spruce - hardwuood forest is a fairly dense, mixed forest
of white spruce, paper birch, quaking aspen, black cottonwend and
balsam popiar occcupying maior portions of the benchland in the re-

° It . Co
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Table 5.4

CHINOOK SALMON AERIAL SURVEY

e R IAL SURVEY
August 3, 1881=

LOCATION NUMBER

GChuitna River beiow mouth oy n
Lone Creak

Lone Creek 207
Middle Creek 26
Cole Cresk 2
Frank Creek 2,
East Fork of Chuit Creek 32
Nikalal Creek above Jo's Creek Q
Jo's Craak 4]
Pitt Creek [+]
Camp Craek 3

* Ry helicopter; observers JB, JT and RD.
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Tabie 5.5

BENTHIC INVERTEBRATE COMMUNITY

Analysis of Basket Ssmples
Chuitna Rivar Near Tyanek

10/18/77  3/29/78 Sampling Dates
HS0 nEe0 Station Number

INSECTS
Ephemeroptera nymphs
(May Flies)
Baatls 5p - -
Ephemarella doddsi - -~
Ephemarella inermis 2 -
Ephemeralla sp -- 1

Piacopiera nymphs
{Stana Flles)

Capnia sp - ==
Hastapar!a bravis - [
Isoperia abria - 2
Isaperia sp -— 6
Ptaronarcalla badia - e
Teanionema nigripanne e -
Taenionema sp - 3
Zapads cintipes 2 6
Zapada frigida - 3
Trichoptera larva
(Cacdis Flies)
Apatania sp -~ .-
Arctauioctha ladogensis - 2
Brac’ - aatrus sp 1 4
Ecplisv.y.a sp .- -
Giossnsama sp - -
Hompphylax sp -- -
Malanna sp - 1/1P
Qnocosmascus sp 4 7
Psvchogiypha subbarealis -~ -
Rhyacophila sp -- -
Qiptera larvn (Trus Flles)
Tigulidae tarva
(Crane Flies)
Dicranota sp e 1
Hexatamra sp - ==
Limnophita sg - -
Ormeosia sp - -

5-31
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Tabla 5.5

(Continued)
BENTHIC INVERTEBRATE COMMUNITY
= e NS (SDRALE COMMUNITY

10/18/77 3/29/78 Sampling Dates
H30 #60 Station Number

Simutlidea larva

(Black Fiies)
Prasimulium sp 3 1
Simlilum sp ~~ -
Chironomidan larva (midges)
Arcto or Conchapelopla sp - L
arillia sp - -
Cladatanytarsus sp -~ -~
Canchapelopis sp e w—
Cricotopus sp 3 - -
Diamesa sp 1 " 1
Diamesa sp 2 am -
Euklefferialla sp 7 17
Micropsactra sp 3 -
Orthocladius sp 1 -
Polypedilum sp - -
Potthastla sp - -
Procladius sp - 2
( Rheoctanytarsus sp .- -
Tanytarws sp - 3
Trissocladius sp - -
Thisnemanniella sp - [

Ceratépngonidaa larva
(Biting Midgez2)
Palpomyla sp - .-

Empididae larva
(Darer Flies) -~ -

Psychodicae larva
(Moth Flias)
Pericoma sp 1 2

MISCELLANEQUS ORGANISMS
Acari (Water Mites)

Limnesia sp ~- -
Sgerchon sp 1 - -
Tatal Number of Qrganisms 25 a0
Total Number of Taxa 10 19
Number of Taxa = lnsects Only 10 19
Total Number of Inseets 25 a0
Divarsity Index - Insects Qnly 3.00 3.79
Pasied: Total Number of Insects 105
Diversity Index - fnsects Only 3.82

¥ tndicates pupa stage.
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gion extending from sea level to mare than 1,000 feet in eilevation.
Black spruce generally occupies areas of poor drainage; pure stands
of white spurce and mixed stands of cottonwood and poplar often
occur along stream courses, Successional stages following fire are
birch on the east- and west-facing slopes with aspen following wiliow
on south-facing slopes. Either of these stages provides good browse
for moose. Some Sitka spruce occur as far north as the southern
slopes of Mt, Susitna and some small stands are fuund near Tyonek.
Sitka spruce hybridize with white spruce making identification diffi~
cuit. Some mountaln hemlock is also found in the vicinity of Tyonek.
The endemic spruce beetle, Dendroctonus rufipennis, has destroved
thousands of acres of fo-r-est in the Beluga region. Principal species
include:

White spruce Picea glauca

Black spruc: Picea mariana

Quaking aspen Populus tremuloides

Paper birch ' Betula papyrifera

Black cottonwood Populus baisamifera trichocarpa
Balsam popular Pooulus balsamifera balsamifera
Witlow Salix

Alder Alnus

Rose Rosa

High-bush cranberry Viburnum edule

Lingenberry Vaccinium vitis~idaea minus
Raspberry Rubus

Currant Ribes

The dominant species in the high brush vegetative type range from
dense willows to dense alder. This type occupies a wide variety of
2il types and often occurs as pure thickets In coastal lowlands and
floodplains. Occasional trees including aspen, birch, and spruce may
be present but are ganerally widely scattered. Principal species
inciude:

PYSHISSTS
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Sitka alder
Green aldar
Thinleaf alder

Alnus crispa sinuata

Alnus crispa
Alnus incana tenuifoiia

R R A ]

N :

Devil's club Echinopanax horridum
willaw Salix '
Currant Ribes
: Biueberry Vacelnium
Raspberry Rubus
Soapberry Shepherdia canadenus
Lingenberry Vaceinium vitis-idaea minus
Spirea Spirea beauverdiana
Thimbilebherry Rubus parvificrus
Salmonberry Rubus spectabilis
Dogwood Cornus

The wet tundra vegetative type Is generally a mat of wvegetation
occurring along tidal flats and other flat areas near sea level. This
vegetative mat is dominated by sedges and cottongrass with scat-
vred woody and herbaceous plants occurring on drier sites above
the water table. Principal species include:

Sedges Carex

Cottongrass Eriophorum

Lyme grass Elymus ar~narius
Fendant grass Arctophila fuiva
Bur reed Sparganium

Mare's tail Hippuris

Rushes Juncus

Willow Salix

Dwarf birch Betula nana exilis
Lairrador tea Ledum palusire groeniandicum
Cinquefuil Potentilla fruiticesa

Lingenberry Vaccinium vitis-idaea minus

Oxyeocus microcarpus

! 8og cranberr/

e
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Alpine tundra s generaily found at the higher alevations and is com-
prised primarily of low mat plants, hoth shrubhy and herbaceous.
Principal species include:

Resin birch
Dwarf birch
Arctic willow
Crowberry
Labrador tea
Mauntain heather
Rhododendron

Dwar? blueberry

Alpine blueberry

Alpine bearbeiry

Mountain avens

Moss campion

Arctic sandwort
( Cassiope

AlpIne azalea

Sedges

tichens

tiosses

Betula glaridiulosa

Betula nana exilis
Salix arctica

Empetrum nigrum

Ledum palustre grogniandicum
Phyllodoce

Rohododendron lapponicum
Vaccinium caespitosum

Vaccinium uliginosum alpinum
Arctostaphvios alpina

Dryas
Silene acaulis

Minuartia arctica
Casviope

Loiseluria procumbens
sduncus

A more detailed vegetation map of the region is currently being pre-
pared by the U.S. Forest Service Laboratery of the Pacific Northwest
Experiment Station as part c¢f the Susitna Basin Project. It is antl-
cipated that this map will be available in 1982. The classification
system being utilized is unique for the project and is based on
Viereck and Dyrness's 1980 "A Preliminary Classification System for
Vegetation of Alaska". A modified vegatation map based primarily on
the laboratory's prefiminary photo-mapping is shown in Figure 5.5.
This system clasgifies existing, not potential, vegetation and begins
with feur formations for terrestrial wvegetation = forest, tundra,
shrub, and herbaceous vegetation.
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Based on Murray's 1980 st of "Threatened and Endangered Plants of
Alaska", only one species, the pale poppy Papaver albaroseum which
is often found in alpine tundra, is known to cccur in the region.

The plant communities described above will uitimately be related to
successional stages and such regulating factor. as altitude, soil and
groundwater conditions, wildiife, and man's activities, as part of a
continuing characterization of terrestrial nabitats. Much of the
necessary baseline data will result from the 1981 fleld activities of the
SCS. It is anticipated that surficial soils data and ground-truth
confirmation of phote vegetation types wi't be available in 1982.

Wetlands

Wetlands constitute a large portion of the general area. The COE
(Regulatory Program, July 12, 1977, Part 323, Section 323.2) pro-
viaes the foliowing definition:

c) The term "wetlands" means those areas that are inundated or
saturated by surface o groundwater at a frequency and dura-
tion sufficient to support, and that under normal circumstances
do support, a prevalence of segetation typically adapted for
life In sacturated svil conditions. Wetlands generally include
swamps, marshes, bogs, and similar areas.

The W.S. Fish and Wildlife Service has mapped portions of western
Cook Inlet at a srale of one inch to the mile ocs part of the National
Weatlands Inventory. This inventory has been curtailed by budgetary
canstraints and it is not knovrn when such Infermation for the general
project area will become ava:.able,

The COE has made a preliminary wetlands determination in the Beiuga
area and that detarmination Is shown in Figure 5.6.
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The above wetland classifications or determinations will not of them-
selves portray wetland resources in sufficient detail to assess envi-
ronmental impacts of site specific activities, Different types of
wetlands vary in value, extent, and associated use by wildlife and
this will be assessed on a site specific basis.

Existing 'Mammal Populations

The brown bear (Ursus arctes), the black bear (Ursus americanus),
and the moose {Alces aices) are the prircipal species of large mam~
mals found within the general project area. All three species can be
considered common and widespread throughout the area. WMoose are
often locally abundant; most bears are transient using the area on a
seasonal basis. Seasonal concentrations of moese are shown in Figure
5.7; known seascnal feeding areas along salmon streams for bears are
shown n Figure 5.8 as are primary denning areas. Other denning
areas most likely occur within the region, as dn outher feeding areas
along sireams supporting seasonal runs cf Pacific salmon. The wolf
(Canis !upus) is not common within this area but has been observed
in the Trading Bay State Game Refuge. Three wolves were also
observed in the Capps area in August 1981 above the headwaters of
Wolverine Fork.,

Brown bears reach minimum breeding age at 4% to B% years of age;
most males reach sexual maturity at 4 to 8 years (average 5%). The
bears mate in May or June and cubs are born the following February
or March. Denning in the study area probably begins in November,
with younger and pregnant female bears denning earlier. Most bears
remain in their dens until May, although they may emerge for brief
periads if disturbed or during stretches of mild weather. The rubs
remain with the sow for two years and are then abandoned in the
third year before the sow breeds again. Litters of cubs and year-
llhgs contain, on the average, slightly more than two cubs, A
pastnatali moriality differential between cubs and yeartings makes tiis
"average" somewhat questionabie.

e
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Brown bears usually leave thelr dens in May and may move to the
lower elevations or aven onto the beaches, feecing on animal car-
casses cast up during the winter storms. More typically, the bears
remain at mid-elevations for various reasons both sociologicai and
physialagical. Inland bears may opportunistically utliize "mocse
yards" for winter kills and prey on moose calves at the calving
grounds. As spring progresses, green vegetation bhecomes " the

" principal diet, and as the snow retreats, the bears follow the spring

grawth to higher ground. Green vegetation, with occasional small
mammals, carrion, roots, and other pilant materials, form the mainsiay

of the diet until berries and salmon become available during the
summer. Soon after they reach the spawning streams, salmon become
the primary component of their diet, and the bears remain near the
streams throughcut the summer, supplementing their diet with piants
and berries. After the salmon runs are complete, brown bears feed

largely on berrles, roots, and green wvegetation, and occasional smail
mammals and carrion.

Brown Bear Denning

Brown brars prepare dens by digging into hillsides usually at an
aititudinal range of 300 t¢ 750 meters (m) (1,000 to 2,500 feet).
This 2zone provides certain environmental conditions favorable to
winter denning including moderate, ambient temperstures during
cold Intervals, a relatively stable snowpack that insulates the den
« cavity, and an Interwoven complex of vegetation that supports the

srowpack (drifting) and den cavity (soll binding by root sys-
tems).

Dens generally have a single entrance, a chamber, and in some
cazes, a connecting tunnel. They are occupied from October or
Navembar until April or May and when abandoned, thawing and
erosion soon cause them to collapse. Rocky caves and natural

cavities may be appropriated or modified for use and reuse as
winter dens.
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Denning habitat of brown bears may be delineated by subjectively
evaluating the principal criteria leading to site selection: elevation
and slope, soil/rock substrate, and vegetation. The best snow
conditions during the denning pericd are generally at intermediate
elevations. Higher levels above the vegetation zone (€35 m or
2,000 Tt plus) tend to have erratic and unstable snow conditions
characterized by massive drifting, wind scouring, icing, heavy
crusting and avalanches, and provide marginal ‘denning oppor-
tunities. Sea level temperatures are above freeZing later in the
winter and snow cover may not be sustained at lower elevatians.
Temperatures at the 300 m (1,000 ft) level may average lower than
at sea level and, therefore, permit the snowpack to Increase in
depth. Later, during spring, lower temperatures at higher ele-
vations permit snow cover 10 remain longer than at lower eleva-
ticns. The Insulating property of snow has been recognized as an
essential element of successful denning of polar and brown bears
(Craighead and Craighead 1972; Lentfer and Hensel 1978, Lentfer
et al. 1972). Intermediate lavels also provide 2 warmer air
stratum compared to lower and higher elevations since temperature
inversions prevail during midwinter cold snaps in calm conditions.
Site preference probably is also a function of slope as an incline
aids in excavation--soil material can be easily deposited downhill
from the den entrance. An incline alsy provides site drainage
during thaws and spring snowmelt.

Sultable soil condition is a major criterion for den site selection.
Generally of shallow depth, alpine scils are easily pulverized and
lack the cohesive properties of soils found at lower clevations. At
upper elevations dens supported by subsurface freezing are likely
ta collapse during warm periods and be abandoned prematurely.
Although suitable soil conditions occur at lower elevations, site
selection at this level may be precluded by colder temperatures
during midwinter cold snaps, veduced insulation qualities of snow,
and insufficient drainage during snowmelt.




Den site selectlon appears to be related to the subalpin® ecotone
delineated by the upper limit of woody vegetation types, notably
alder, willow, and dwarf birch. Root penetration by these and
large nerbaceous plants bind the soll and provide added support
to the den cavity. At intermediate elevations vegetation affords
concedlment and enhances security. Standing vegetation also re-
tains and stabilizes the snowpack by retarding wind erosfon.
Snow accumulation on semi-brushy sites seals the den entrance,
inhibiting air transfer, and provides an insulative layer covering
the entire den. Usable and marginal denning habitats in the
Beluga area were delineated through direct aerial observation of
bears, dens, and related signs, together with the site selection
criteria described by Spencer and Hensel (1980). Three possible
den sltes were located in the upper reaches of the Wolverine Fork
and the Chichantna drainages and in the Chuitna drainage.
Actual occupancy of thase sites was not verified by ground In-
spection. Distribution of tracks and bear sightings noted late in
the period of den emergence indicated that denning activity Is
remarkabiy more intensive in the headwatars of the Chichantna
River, and in hilly areas of North Capps Creek, and the mainstem
of upper Capps Creek where the gentle relief the the plateau
siopes abruptly and drainage systems form intervening gullies and
steep-walled canyons. Considerable post-denning activity was
noted in the upper Chuitna drainage, to a lesser degree in the
upper Chuit dralnage. and along the upper edge of the Nikolal
escarpment. Most brown bear activity in the Beluga area is prob-
ably associated with this escarpment and steep siopes paraleling
the upper Chuitna and Its major tributaries where slevation ex-
ceeds 300 m (1,000 ft). At this altitude the snowpack is probably
of sufficient depth, compesition and duration to accommodate most
of the brown bear denning occurring in the Beluga area. Can-
yons and tributary slopes provide good drainage and adequate
shrub/herbaceous coverage are an added inducement for brown
bear denning in these areas. Slopes and drainages near the
Capps Glacier lack suitable soil and wvegetation condition to be
considered usable denning habitat. Rocky land outcroppings and
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large boulders along the bottem edges of tributary canyons may '
provide natural den sites for brown bears, but these situations
appear to be |limited in number.

Much of the Beluga area, because of its elevated plateau character .
and lowland tree cover, Is unusable or marginal denning habitat for :
brotvn bears. That portion of the plateau stretching from Nikolai
escarpment to Lone Ridge north to the Capps Glacier is of such
gentle grade, sparse vegetation cover and gravelly sandy soils to i
virtually preclude denning. Approximately 202 of the delineated
brown bear habitat is sltuated In the North Capps Creek lease area.

¢ Brown Bear Movement and Activity Patterns :

The locatlons of established bear trails were noted on topo-
grarhic maps from aerial and field cbservations. When there is no
9 ' snaw cover, such trails are prominent features on the landscape,

i patterns of which indicate the level and direction of movements to
and feam activity areas. Depending upon biological needs and
habitat conditions, brown bears utilize two or more activi.y areas,
which can be viewed merely as different portions of an ali-encom- _
passing range. Distances between activity areas also vary, since ;-
one or several drainages may be part of a year-around range of
an !ndlvldual bear.

B .
o T e

The location of principal trail systems relates to topographic
obstacles and cross country distance and/or access to activity
areas, particularly those associated with seasonal food gathering.
In the Beluga area, topography limits movements to and from
adjacent areas. The high gilaciated mountains preciude movements ;
north of the moraine plateaﬁ. The extensive lowland marsh
between Nikolai and the Chakachatna drainges deter westward :
movement because brown bears traveling across lowland areas have
a proclivity to avoid open terrain. Logging operations in and
E ( b around this sector also affect movement in this area. The absence
: ' ef any established trails or recent signs indicative of traveling

—bya
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bears in this area supports this observation. To the east, the
relatively large and fast-flowing Beluga River probably restricts
brown bear movements parallel to the mountain range or Cook
Inlet. The region's geomorphology limits the degree of inter-
change between brown hear subpepulations resident to the north
slde of Cook Inlet. Brown bears may, therefore, be considered in
the Beluga area as a relatively discrete population with minimum
interchange between adjacent subpopulations.

Feading and socializing (breeding behavicrism) as distinct activ-
ities greatly influence the extent to which brown bears move. in-
dividual tracks and bear sightings made during the post-denning
(breeding) period indicated bears traverse the upper reaches of
the plateau at an altitudinal range of 350 te 700 m (1,200 to
2,300 ft). Considereble movement activity of an exploratory na-
ture was noted to occur along the sastward edge of the plateau in
the headwaters of Bishop and Scarp creeks, and headwaters of the
Chuitna and Wolverine Fork.

in th2 Nlkolal area, a major travel route (Pit Creek) was found to
connect the upper Chuitna and Nikolai drainages. The absence of
any permanent bear trails across the marshy areas west of Nikolai
Creek supports the supposition of limited population interchange.

Black Bears

Black bears are generally considered open forest animals which
tend to avoid both the denser forest and large open areas; this
may not be typical of the southcentral portion of the ranye where
black bears are found throughout the study area along principal
stream courses. Primary denning habitat for biack bears occurs
along the Nikolai escarpment and forested portions of the upper
Chuitna and Lone Creek drainages. It is estimated that less than
15% of the primary habitat for black bear denning aoccurs within
the overall project area and even less in specific site lacations.
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Black bear usually reach maturity in their third year, aithough
some females may not breed until they are 5 or 6 years of age.
They mate in June or July and the cubs, usually twe to three per
litter, are bhorn in the den in midwinter. Black bears in the
study area generaily emerge from their dens in WKay, though
females with their cuks may emerge later and cden earlier than
others, Cubs are generzlly weaned by the next Septamber after

their birth, but may remain with a lactating sow for another
winter.

Black bears eat a wide variety of plant and animal material. Dur-
ing the spring, grasses, sedges, and horsetail (Equisetum) make
up the bulk of their diet. During the summer and earlty autumn,
berries make up the larger portion of the diet. Black bears in
general are less dependent oan salmon runs than brown bears, but
in the study area, concentrations along salmon streams indicate
that salmon is an imporiznt companent of the summer diet. tn the

fall, vegetation again becomes more impeortant in the diet as salmon
and berrigs become less and less avallable.

Mogse

Moose range throughout the studw arza and czlve during the
spring in areas of muskeg or swamps. One or two calves are the
norm. Bulls and cows with ecalves fraom previous years usually
summe: on higher ground, and in eariy to mid fall move down the
hills to lower elevations. Wintering grounds usualiy are in the
lowlands and river valleys and may hold dense aggregations of
moose in "moose vards', "Yarding" occurs primarily in response
to heavy snow cover and difficult feeding conditions.

Moose eat a variety of vegetable matter including browse (woody
plant stems, Luds, leaves, bark, and twigs), lichens, fungi,
grasses, and forbs {(non-wesdy annual and perennial plants other
than grasses). The percentage of each of these components in
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the dilet is detarmined for the most part by its seasonal avallabil-
ity. B8irch, which constitutes a large percentage of the diet, does
not provide sufficient nutrition to support the moose for sustained
periods.

Mogse reportedly eat alder and willow preferentially throughout the
year, but the quantity of these plants available to the maose is
usually less than sufficient to comprise the bulk of the diet, Low
browse, forbs, and other plant material are essential to moose
diets. Typically, vegetation on the best moose range is in the
earlier seral stages (i.e., 5 to 25 years old) of plant succession.
Much of the area logged in recent years is now in excellient
browse condition, particularly along the Nikolai escarpment.

Aerial observation of big game is continuing as part of the on-
going 1981 field program. Table 5.6 shews the results of a 2-day
abservatior: period in early June. Table 5.7 shows the resuits of
the 1980 moose survey conducted by ADF&G.

Seasonal distribution of bears, moose, and other mammals can only
be generally described considering the limits of the past and on-
going field studies. A mure comprehensive mapping effort will be
required to quantify the impacts on habitat of the project. The
status and discreteness of both the moose and bear nopulations
require additional field evaluatinn. Predator-prey relationships for
big game and other species have not been described.

Qther Mammals

Other mammals known or considered to be present within the
study area are:

Red Fox Vulpes fulva
Mink Mustela vison
River of Land Qtter Lutra canadensis
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Tabile 5.7

1980 MOGSE SURVEY

Area: Lane Ridge, Beluga Orainage, Chuitna Drainage
QObserver: J. Didrickson, ADFEG (Paimer)

Tota Mogse: 151 (138 aduits, 12 calves)

Age-Sex Rarlos: Bulls - 33 large, Cows - 85 w/o caives
1 yearlings 8 w/calves
a4 Total -2 W/2 calvas

95 Total

Period of Qbsepvation: Cecember
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Red Squirrel

Lynx

Snowstice or Varying Hare
Flying Squirrel
Musicwrat

Beaver

Wolverine

rForcupine

Least Weasel

Ermine or Shorttail Weasel
Mouse Wease!

Marten

Coyate

Ground Squirre}
Collared Pika

Hoary Marmot

Brown Lemming
Morthern Bog Lemming
Red-backed Vole
Tundra Vole

kiouse Mouse

Meadow Jumping Mouse
Masked Shrew

Dusky Shrew

Water Shrew

tittle Brown Bat

T PR

Tamiasciurus hudsonicus
Lynx canadensls

Lepus americanus
Glaucomys sabrinus
Ondatrs zibethica
Castor canadensis

Gulo luscus
Erethizon dorsatum
Mustela rixosa

Mustela erminea
Mustela nivalis
Martes americana
Canis latrans

Citellus undulatus
Ocnotna collaris
Marmota callgata
Lemmus trimucronatus
Synaptomys borealis
Clethrionomys rutilus

Microtus oeconomus

Mus muscuius
Zapus hudsonius

Sorex cinereus
Sorex obscuirus
Saorex palustris

1€
Myaotis lucifugus

Population estimates for the above are not available, hawewver the
area has hictorically supported a relatively iarge harvest of fur-
bearers, particularly beaver and wolverine. Beavers are active
throughout the region and have a significant imfg ict on the head-

waters of nearly every stream within the system. An aerial count
of active lodges is anticlptted &s part of an on-going field pro-

i gram to be conducted in the fall of 1981.
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General Sensitivity o Changed Conditiens

Populations of large mammals change in response to natural bio-
logic, geonlcglc, and climatic events and in response to huwmnan
activities. Pressures from human activities are generally related
to economic development. Direct pressures alse accur when hab-
itats are altered ar their uses ars denied by segmentation or other
means. Habvitat may be altered or destroyed by fire, clearing,
legging, road building, »r other construction and resource extrac=
tion activities. Segmeniation divides a habitat into tracts too small
to be used effectively by a population. The noise and activity
associated with development also may prevent utilization of a
habitat. Muny diverse habitat types within the range of a species
may be occupied at least occasionally by a particular species. One
or more of these types termed "critical habitats" may be of par-
ticular importance and their extent mavy limit the population.
Critlcal habitats may be areas used for denning, wintering, calv-
ing, or feeding. Use of a critical habitat may vary widely from
year to year depending on a variety of factors. Critical habltats
for many species have been defined.

Denning areas, spring feeding areas, and salmon streams are
probably the most critical habitats for brown hears. Most of the
salmon sireams support brown bear concentrations and may be
considered critical habitat during tie salmon runs. The future of
the brown bear inevitably will be detarmined by human encroach-
ment into bear habitat. Within the study area, brown bears prob-
ably are more vuilnerable to the seconduary effects of development,
especially increased access by hunters and increased incidental
confrontations, than (o the more direct modifications of habitat
assoclated with rescurce development.

Factors determining black bear mortality are well known, and
hunting and other human activities generaily become the major
limiting Vacteors in accessible areas. Loss of habitat to develop-
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Existing Avian Populations

ment, !oss of access to salmon streams and berry patches, harass-
ment (both intentivnal and inadvertent) by outdoor recrestion and
transportation activities, and the incidence of nuisance bears that
must be destroyed wlll Increase as human populations and bear
populations interface more frequently. Small, discrete black bear
populations may be especlally wvulnerable tu over-harvest. In the
study area, where black besar populatians infreguently are Isciatad
from one another, the bears are less vulnerable to the effects of
human activitias. Black hears usually inhabit open woodiands,
avoiding extensive open a-eas and the larger tracts of dense
forest. Where human contact has not been encouraged, habitat
preference and native wariness permit black bears to withstand
cansiderabie human pressure.

Winter mortality of moose, including deatks associated with star-
vation and losses to predators caused by the weakened condition
of the moose and loss of mobility in deep snow, are the major
factors limiting natural moose populations. Winter mortality is
determined primarily by faod availability, which in furn is deter-
mined by competition for the food resources and by the depth,
duration, and hardness of the snow. Adverse winter canditions
first affect the calves, then the cows, and finally the bulls.
Mortality in extremely harsh years may be neariy 100%. Predation
by bears, wolves, and human hunters also may affect populations.
Accidental kills by automobiles may be important lecally, and traf-
fic mortality increases when roads and railroads are constructed
through prime ranges or across migration rautes. Secondary
effects of develapment, particularly increased access for hunters,
would have the greatest impact on existing moose populations.

Little Information Is avallable on terrestrial avian populations for the
Beluga area. Ornithological records primarily reflect lists published
by various observers. Year-round populations of terrestrial birds
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are represented by relatively few species, including raven, chicka-
dee, redpoll, Canada and Steller's Jay, magpie, and severai wood-
peckers. Species diversity and abundan:e increase markedly in the
summer. Table 5.8 represents a list of birds which can be expected
to be found in the Beluga region. The list includes year-round resi-
dents, migratory species (excluding waterfowl, shaorebirds and sea-
birds) and accidental or cccasional sightings. Known nesting sites
(cranes, eagles, swans) based on 1281 field observations are shown
in Figure 5.9. inciuded in Figure 5.9 are swan and cagle nests
sighted during a June 2, 1981 flight of the Upper Cook Inlet Qil and
Gas Lease Units by personnel of ADF&G.

Nesting habitat (current and potential) will be mapped eventually as
part of an overali habitat mapping scheme. The relationship between
project development and operation relative to adjacent refuge lands
must be carefuily considered particularly if the DF&G were to under-

take any enhancement programs fo encourage additional summer utili-
2ation of the lands.

Amphibians

The, only amphibians known from the region are the rough-skinned
newt, Taricha granulosa, and the weod frog, Rana sylvatica. The
rough-skinned newt is a relatively large brown salamander (up to 6
inches in length) found near small ponds and lakes throughout the
spruce forests near the coast. The wood frog Is a small {(up to 3
inches) light brown or gray frog, with a prominent dark eye mask,
found n or near the shallow ponds of both the lowland forest and
wet tundra. Both the rough-skinned newt and the wood frog are
active during daytime (diurnal).
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Tabla 5.8

TERRESTRIAL BIRNS

G cmwitee ah m

Commor: Nams Sclentific Name Oceurrence
S/S/E/W
Goshawk Accipitar gentilis u/u/u/y =
: Sharp-shinned Hawk Accipiter striatus c/u/c/u =
Red-talled Hawk Buteo [amaicensls R/R/R/> =
i Rough-legged Hawk Buteo lagdpus R/+/R/+
' Golden Eagle Aguiia chrysaetos R/R/R/R *
' Baid Eagle Hallasstus leucccephaius c/e/c/C =
. Marsh Hawk Circus syanaus C/U/C/R *
: Qspray Pandian, haliastus R/R/R/~ =
. Gyrfalcan Faileo rusticotus R/R/R/R =
- ) Perggrine Falcon EFalea persqrinus U/R/U/R *
i Mardin Ealco columbarius R/R/R/R =
f Amarican Kestrsl Falco sparverius R/</R/*
% Spruce Grouse Canachites usu/u/u =
| Wiilow Ptarmigan Lagopus lagepus U/J/uml *
- Rock Ptarmigan Lagopus mutus c/c/C/C =
: White-tailed Ptarmigan Lagopus leucurus R/R/R/R =
Sandhill Crane Grus canadensis C/R/C/~ =
} Reck Dave Columba livia c/c/e/c =
! Great Morned Owl Bubo virginianus c/e/e/cC R
Snowy Owl Nystea scandiaca R/+/R/U
: Hawk Owi Suenia ululz u/usuC =

i S$/8/F/W = Summer, Speing, Fall, wintar

2 Common

Uncommean

Rare

Casual or accicental

Not krnown t accur

Kaown or probable breeder

¥ +0C0




Sonmen Neme

Great Gray Owl
Shart-sared Qwi
Boras! Qwl
Saw-Whet Owl
Rufous Hummingbird
Beited Kingfisher
Cemman Flicker
‘Yellow=-belliad Sapsucker
Hairy Woodpeckar
Cowny Waodpecker
Blacksbacked Thrae-taed
Wocdpecker |
Northern Threwetoed
Woadpaciker
Eastearn Kingbird
Aldar Flycatsher
wastern woad Pawee
Clive~sided Flycatcher
Horned Lark
Viglet-gjr.en Swaliow
Tree Swallow
Bank Sviallow
Rough-viinged Swallow
8arn Swallow
Clitf Swallow
Gray Jay
Staiter's Jay
Slank-bhilled Magpie

Table 5.8
Continued

TERRESTRIAL BIRDS

L A AL L L]

Scientitic Name

Strix nebulosa
Aglo flammeus

Aegolius funsreus
Aegaotius acadicus
Selasphorus rulus
Magacaryla aleven
Colaptes aurstus
Sphyrapicus varius
Picoides vitiosus
Picoides pubescens

Picoides arcticus

Picoides trigactylus

Tyrannus tyrsnnus
Empidonax alnorum
Contopus sordiguius

Eremophils aipestrls
Tachycinets thalassina

L — L

lrideprocne bicolor
Riparia riparia
Stelgidepteryx ruficoills

Hirundo rustica
Patrochelidon pyrrhonnta
Perizorsus canadsnsis

Cyanocitta stelleri
Pica pica

5-57

Cccurrence
S/S/BMw

R/R/R/R *
C/C/C/R =
us/u/u/u =
R/R/R/R *
C/C/C/- =
bsu/us/Y -
+/R/U/-

ntal-

us/u/usy =
u/u/u/u =

sfefat= *

R/R/R/R =
~ffef
ususu/- *
-/R/R/~ =
R/R/R/- =
R/R/R/-
C/C/C/- >
C/C/C/= =
Usu/u/- =
)/
C/C/C/- =
u/usu/- =
R/R/R/R *
c/C/CIC *
c/e/eIC =
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Comman Name

Common Ravan

Narthwestarn Crow

Black~capped Chickades

Boreal Chickadas

Chestnut-backed
Chickades

Red=breasted Nuthatch

Brown Creeper

Dipper

Winter Wren

American Robin

Varied Thrush

Hermit Thrush

Swainsan's Thrush

Groy=cheaked Thrush

Wheatsar

Townsand's Saitaire

"Golden-crownsd Kingiet

Ruby=crowned Kinglet

Watsr Pipit

8ohamian Waxwing

Nerthern Shrike

Stariing

Tennesses Warbler

Orange-crowned warbier

Yallow Warbiar

Yallow-rumped Warblsr

Townsend's Warbier

Blackpoll Warbler

g R L

Table 5.8
Cantiv.ued

TERRESTRIAL BIRDS
Scientiffi Nama

Corvus corax
Carvus caurinus

Parus atriespilius

Parus hudsonicus

Parus rufascens

Sitta canadensis
Cearthia l‘amlllg:ls
Cinclus mexicanus
Xrogiodytas troglodytes

Jurdus migratorius
Ixoraus naevius

Eatharus guttatus

Catharus ustulatus
Catharus minimus

Csnanthe aenanthe

Myadestes townsendi
Reguius satrapa
Reguius calsnduia
Anthus spinolstta
Bombysilia gacrulus
Lanius axcubltor
Sturnus vulgaris
Vermivora paregrina
Vermivora calata

ndroica petechia
Dendraica coronata
Dendroica tawnsendl
Cendreica striata

5-58
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Occurrancs
S/S/P/W

c/c/e/e ™
c/c/c/c »
v/usu/uy *
R/R/R/R *

c/Qre/C =

R/R/U/R *

u/usu/u =

c/c/c/C -

U/U/u/u *

c/C/C/R =

c/c/e/u =

c/c/cs- *

u/uss- =

u/ususe =

R/R/R/S~ = ;
R/R/R/~ * :
u/ususu
C/C/C/+ =
C/C/C/-
U/U/JU/R =
uapsg > ;
R/«/R/R A
+fapef=

c/c/Cr- =

u/u/u/- =

yrysus- =

v/ U/ =

R/R/R/= =




Commen_Nzme

Morthern Watertherush
vllllson‘s Wardlar
Red-winged Blackbird
Rusty 8Slackblrd
Brambiing

Butifinch

Pina Grosbeak
Gray-crowned Rosy Finch
Hoary Redpall

Common Redpall

Pina Siskin

Red Crossbill
White-wingea Crosabiil
Savannah Sparrow
Darkeeyed Junco

Tree Sparrow

Chipping Sparrow
Harris' Sparrow
White-crowned Sparraw
Calden-crawned Sparrow
White=throated Sparrow
Fox Sparrow

Lincoln's Sparraw

Song Sparrow

Laplang Longspur
Snow Bunting

Table 5.3
Continued

TERRESTRIAL BIRDS

Scientific Name

Seiurus nevebaracansis
Wiisonia pusiita
Agelaius phoenicans
Buphagus carolinus
Fringilla montifringliia
Byrrhula pyrrhuta
Binienia enucteator
Leucostieta tephracatis
Gardysls hormemanni
Cardugeliy flammea
Carduulis plaus

Loxia curvirostra
Loxin leucoptera

Passarcuius sandwichensis

Junco hysmalis
S9jzella arborea
Saoizella passerina
Zonotrichia guerula
Zonotrichia leucophrys
Zonotricha atricapilla
Zonotricha albicollis

Passarelia iliaca
Malospiza lincginil
Meleapiza Malodia
Calearius lapponicus
Plectrcphenax nivalls

Qccurranca
S/8/E/W
R/R/R/= *
c/Ci/C/- »
R/R/R/= =
U/R/U/R *
AV
sfufef®
u/ususu »
U/U/U/R *
R/-/=IR
c/u/u/c =
c/er/e/u =
R/R/R/R ™
u/u/u/u *
C/C/C/- "
w/wu/u =
U/R/U/R *
NACAA
AT ATA)
U/R/U/K =
C/C/C/R =
AT
C/C/C/R =
C/C/C/+ =
c/C/C/C
U/R/U/+ *
U/R/U/R =
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