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SUMMARY

Biological and water quality and quantity investigations were
CDnducgad from May 1, 1977 th:ough March 7, 1978 to obtain baseline data
on indigenous fish populations and the existing aquatic habitar of the
Susitpa River drainage. IThese investigitionms csmclude a. four vear 'l

‘series of enviréumental baseline

gtoriess.’ They wers designed to
generate sufficiemt biclogical infarmaﬁiou to emable the Alaska Department
of Fi#h and Game (ADF&G) to prepare a cohprehensive biological study
| plan in the even:\a\final envi:cﬁmengal impact study is initiated to
(:éetermine the feasisiiity of constructing the proposed Watana and Devils

Canyon hydroelectric dams on the Susitna River.

The relative abundance, distribution and migrational timing of

adult salmon (Oncorhynchus sp.) were determined within the Susitna River

e

esczpement from June 29 through August 14 was estimated to be approximately

237,000 sockeye (0. nerka), 30,000 coho (0. kisutech), and 105,000 chum

¢ "almon (0. keta) (Friese, in prep.). An escapement estimate in excess
N

Qf“longCQ fish was determined for chinock salmon (0. tshawvtscha)

~through aerial Suse§s (Kub£k, 1557; Wét;jéid,'1977). Population
e;timates of pink salmon utilizing the drainage in the arsa of the
»Susitna and Chulitna river comfluence veie deterﬁined as a part of this’
study.

Documegté:ion of the outmigration of salmon fry from tributary rearing
areas into the mainstem Susitna Riverlwas accomplished by intemsive
investigation of two clearwater tributaries. The objective of these
studies was to determine utilizacion of the mainstem river for rearing

during winter months. A total of 25,176 chinook salmen fry were marked



in Montana Creek betweem July 19 and August 4. A gradual dowmstream
movement of f£ry was noted from thé latiar part of August to February. A
drastic reduction in pepulation density was found in February and was
attributed to low flows which prevailed at the time. Chinook fry were
documented overwintering in the Susitma River. No distinct movement of
fry was observed in Rabideux Creek.

The relative abundance, distributioﬁ, age, length, and weight
characteristics, and feeding habits of juvenile salmonids were monitored
in sloughs and tributaries of the Susitna River from Portage Creek
downstream to the Chulitna River confluence from July 1 through October
5, 1977. The predominant rearing'spécies were chincok and coho salmon.
Warter quality and quantity determinations were made in conjunction with
ail juvenile salmon surveys.

The Susi;tna River was floated from its ‘inte.rsection with the

Denali Highway to Devils Canyon during the first two weeks of July to

.inventory fish species brasent and survey the aquatic habitat in the

areas to be inundated. Arctic grayling (Thymallus arcticus) were

abundant in all of the clearwater tributaries within the proposed

‘

impoundment area. The headwaters of these tributaries and upland lakes

F N gt

were also surveyed by separate crews. E;g:ig.apparam: cggg";hé Watanal;j

o e T Y

reserveir, which is projected to have suha;an;i;l.sggsenii'fln¢;g§:ign§;

e A va? b e Sn T ERT A " e g i L AR i, Db T Nt

vi};lg%;gr'tﬁENEiSheriesih;b%ciééj

Ta e

Measurements of hydrological and limnological parameters associated
with the Susitna River and selectad tributaries and sloughs were obtained
between the Denali Highway and.Mbntana Creek. A cooperative agreement
ﬁecween the United States Geological Survey (USGS) and the ADFaG was

initiated to determine discharge, sediment lcads, and standard wacer
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| qualicy analysis of the mainstem Susitma River. This data, élénngith

the ﬁa:ef quality and qu#n:i:y data collected in comjunction with the

fisheries studies, will be extremely valuable for furture comparisocms. B
Long term ecological changes to the drainagé may be significag: due

. to dam coustruction. The level and flow patterns of the Susitna River <w

will bg altered and will affgct the fisheries resources. Eztensivé fw

‘research is necessary both upstream and downstream of the proposed dams

to adequately assess the potential effects of these impacts on fisheries ‘ V

resources.

 natural flow regimes, water chemistry, mass transport of materials, and

i
'

The effects of impoundments and construction activities vhich alter ~j

quantity of wected habitat areas are of primary concern. These changes
" may disTupt the trophic structure andlhabi:at compesition and reduce or }
. eliminata':errestrial and aquatic populations. These populations and {!
vegetation in and around the free-flowing rivers have evolved to their .
- curTent levels due to natural flow variations. Some species may be -

present only because this par;icular hydrologic :egipe exists.

- . BACKGROUND |

Background knowledge of the Susitna River basin is limited. The ~}

proposed hydroelectric development necessitates gaining a thorough f
knowledge of its natural charac:aristicévand populations prior to £inal

- dam design approval and comstruction authorizaﬁion to emable protection f)

of the aquatic and terrestrial populations from unnecessary losses. /l
The Susitma River basin has long been recognized as an area of high

recreational and aestheric appeal. It is also important habitat to a - ;i

wide variety of fish species, both resident and anadromous. Five species

of Pacific salmon (chinook, coho, chum, pink, and sockeye) utilize the 'L
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Baseline envirommental fisheries studies have been conducted by
ADF&G intermittently since 1974. The projects were financed with federal
funding averaging $29,000 per &aar for the first three years. An
allocation of §100,000 was recéived for this study. The Nationzl Marine
Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (USFWS)
contracted ADF&G to conduct a one-year assessment of salmon populations
uﬁilizing the Susitma River in the vic;nity of the proposed Devils
Canyon dam site during 1374. The objectives of these studles were to
determine the adult salmon distribution, relative abundance and migrational -
timing'and.co determine juvenile reéring areas (Barretr, 1974). Addirtional
funding was received in 1975, 1976, and 1977 from USFWS to continue and
expand these studies and to monitor the physical and chemical parzmeters
associated with tﬁe mainstem Susitnma (USFWS, 1976 and Riis, 1977). additionzl
baseline studies will not be inditiated during.i978 due to lack of funding.

The p:oposed hydroelecﬁric project is discussed in Barrett (1974),
Friese (1975), USFWS (1976), and Riis (1977). The purpose of this data
report is to present the findings of the studies conducted from May 1977
through March 1978 and to make recommendations for future investigations

and a final envirommental impact statement.

DESCRIPTION OF AREA
The Susitnz River is approximarely 275 miles long from its source

in the Alaska Mountain. . Range to its point of discharge into Cook Inlet

T=1N
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(Figurell).‘ The major tributaries of the Susitna originate in glaciers
and carry a heavy load of glacial silt during ice free months. There
are also many smaller tributaries which are perennially silt free. The
study area included the majority of the Susitna‘River between the Denall
Highw#y and Cook Inlet. The entire drainége from Devils Canyon downstream
was monitored for chinook salmon escapement. Studies of other anadromous
species were more restricted to the mainstem Susitma and adjacent areas
between Devils Canyon and Susitna Station. | |

Two clearwater tributaries, Rabideux and Montana creeks, were
selectaa for intensive juvenile salmon studies. These streams are
located downstrean of the proposed dam site near the Parks Highvay
Bridge. A total of 26 clearwater sloughs and eight tributaries were
surveyed betweeg the Chulitma River confluence and Devils Canyon area.

These areés'are described in USFWS (1976). Surveys of the Talkeetna

—River were conducted, but results are not included within this report.

Resident fish were inventoried in the impoundment area upstream of

Devils Canyon.

Water quality and quantity sampling stations were monitored in the

Susitna River and tributaries. Twenty-six of these sites were clearwater

sloughs adjunct to the Susitma River. Three sites were in the mainstem
Susi:na River and the ten remaining locations were clearwater creeks and
rivers floving iato the Susitna River. Site selection was based on
proximity to the Devils Canyon dam area and previous Susitna River

studies documenting fish usage (Barrett, 1974; USFWS, 1976).

PROCEDURES
A field camp was established at Gold Creek for studies downstrean

of Devils Canyon due to its central locaticn to the

sample sites and the
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 aircrafr. Variable mesh gillnets were used to determine species composition

lower.

PN

logistical advantages offered by the’Alaska Railroad. Travel on the
Susitna River to the sites was accomplished by riverboats equipped with
.jet outboard motors. Access to sloughs and tributaries downstrean from .
Gold Creek was accomplished with a Zodiac raft. A field camp was also

established along the Susitna River five miles upstream from Talkeetna

to install and operate fishwheels. Fishwheels were deployed commencing

July 5 and were operated through August 27. Methods of opera:ion ars

discussed by Friese (1975). A field station was located in the vicinity
of Talkeetna to conduct Rabideux and Montanz creek studies. Avon rubber
rafts supported with helicopter and fixed wing aircraft were used for

the impoundment area studies.

FISHERIES

Adults

Adult salmon escapement was gggerally determined by tag and recovery
populéﬁicﬁ estimates utilizing fishwheels and ground escapement surveys.
Methods are discussed in Friese (1975). The Peterson population estimate
used to detafmine sélman abundance is presented in Table 1. Chinook

salmon counts were conducted with a Bell-47 helicopter and fixed wing . -

in the impoundment area lakes. Electroshockers and angling were also

employed to collect adult fish for this study. Sloughs and tributaries

in the upper study area were surveyed omn the ground according to methods

described in Friese (19753).

Juvenile salmon migration

Intensive £ry trapping was undertaken in Rabideux Creek on June 16.

The creek was sectioned inte three study areas: upper, middle, and

' Coho salmom yearlings were anesthetized with MS=222 and fia



clipped from ;una 16 through August 31. The following fin c;ip codes
were used: upper caudal lobe for upper sub=—area, one-half dorsal for
mid sub-area, and lower caudal lobe for lower sub=area. ter marking,
the salmon were aliowed to recover and were released at the locatiom of
capture.  Recovery of these marked coho salmon was céntinued until mid-
November when extreme cold weather and icing conditions prevented further
intensive work.

Montana Creek was also sectioned into three study sub-areas: o
upper, middle, and lower. The uﬁpe& area was approximately eight stream
miles above its mouth, the middle about three streaﬁ miles, and’the
lower was frcm the Parks Highway downstream to its junction with the
Susitna River. The upper and middle sections were seined from July 19
through August 4. All chinook salmon fry captured were marked with an
upper caudal fin clip for the upper area and a lower caudal fin clip for
the middle area. Mimmow traps baited with salmon roe were utilized from
the latter pért of August uatil the end of February to monitor fry

movaments and population densities throughout the system.

Juvenile studies

Twenty-eight clearwater sloughs and nine tributary streams have
previously been identified as observéd or potential rearing sites Zor
juvenile salmon in the upper Susitna River between Talkeetna and Devils
Canyon (Figure 2) (Barrett, 1974; Friese, 1975). Juvenile salmon were
collected from Chese.lccations during +two different sampling periods
during this study. Each slough and tributary were also surveved biweekly
for relarive abundance of rearing fish and water quality data. Methods
are discussed in Friese (1975). Fry samples for amalysis of physical

characteristics and feeding habits were collecred with dip net, minnow

traps, or seine and preserved in a2 10 percent formalin solution (Brown, 1971).
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Summer samples were netted by minnow seine berween July 1l and
August 5. Juvenile salmon were collected by a combination of minnow
seine and minnow traps from‘September 20 to 24; Fork lengths and scale
smears were taken in ﬁhe field for each individual fish. Specimens,
together with incidental catches of other resident fish species, were
preserved in 10 percent formalin. Species identification, verified by
pyloric caecae counts, and weight determinations were made in the Anchorage
laboratcory. The gut was dissécted from each fish and contents from both
hind~ and foregut removed. All gut contents from ome sampling location
were pooled by species for each sampling'day to facilitate investigation.
Individual stomachs were not examinéd separately. Insects wera identified
to order and larval and pupal forms of Diptera to family. Other crgani;ms
present were identified tovthe‘mest convenient taxon, usually order.
The major keys used were Penmack (1953), Usinger (1568), Ward and Whipple
(1959), and Jacques (1947). Volume percentages were estimated according
to four gross categories: C(Crustacea, immaﬁure Insecta, adult Insecta,
and other organisms. These estimates raflect the interpretations of the
investigator, but it is felt that they gave a close approximation of

actual volumes.

WATER QUANTITY
Discharge data were collected by ADF&G personnel at many of the
slough and tributary sites. Flows were measured with Price AA Gurley

current meters. Leupold stage gauges were installed in the sloughs and

permanent bench marks were established on the river banks adjacent to

the gauges for future location reference (Riis, 1977).
Mainstem Susitna River flow was continually monitored by USGS at
their Gold Creek site and three times during the summer at Portage Cresk

and at the Parks Highway Bridge.
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; Water f£lows ih Rabideux Creek were measured by recording the height
i £ the wataij passﬁg chrcugh culverrs at t'l-xjell‘i"a:'k.sk Highwa"y,‘ apprdxi.ﬁately
! ne~half mile above its confluence with the Susitna River. Recordings
were comnverted into cubic feet per second. The'Rivar Forecast Center of

[;he National Weather Service monitored water stage and Eompuced flow in

!%on:ana and Willow Creeks.

. YATER QUALITY
Dissolved oxygen, temperature, pH, and specific conductance were

s~asured biweekly and on a randqm basis in clearwater sloughs and

Y

aeter, Cole Parmer Digi sense pH meter, and Labline Lectro mho meter,
l:e;pectively. Alkalinity and haréness were determined with a Hach
chemical kit (model DR-EL/2 and model AL36B) using methods outlined by

[che manufacturers.

! ' Temperature data was conﬁinually fecqrded with Rjén thermogréphs,

" Model D=-30, at one site on the Susitnma River and at three sites in both

| i Yideux and Montana creeks. Analysis of water samples from the mainstem

Susitna were analyzed by the. USGS laboratory.

tributaries with a Yellow Springs Instrument Model 57 oxygen and. temperature

Benthic invertebrates were collected with arvificial substrates

(McCoy, 1974) and Surber samplers for future analysis.

| FINDINGS AND DISCUSSION

[.FISHERIES-~H

Adults

Adult salmon abundance above the Chulitna River confluence was

determined by tag and subsequent recovery programs during 1974,'1975,

and 1977 (Table 1). The relative magnitude of pink salmon moving past



where:

M

hun

Population size during time of marking
Number of fish marked

Total of fish observed for presence
sample census.

Total number of marked (recaptured)
sample census. '

P , i
Table 1 . Relative magniiide of pink, chum, and sockeye ‘Salmon
moving past the fishwheel sites as determined by
| Peterson population es;imacas, Devils Canyon Project,
1974, 1975, and 1977.
1 Species
Pink Chum Sockeye
1974
M 160 568 39
R 23 74 13
, C 755 3,164 336
{ N 5,040 - 23,970 939
Confidence ‘ )
f Interval 3,836-8,359 20,081-30,746 709-1,764
1975
M 943 674 370
} R 46 8 22
| c 291 139 103
’ N 6,129 10,549 1,760
: Confidence :
I Interval 4,977-11,895 7,122-35,293 1,355-2,865
19772/
2 M 429 46 31
- R 64 3 1
LR - C 6,644 ©2,332 661
43,857 e —
, N
|
! Confidence
Interval 36,375~-57,439 — —
: 1/ Calculated by the following formulas:
_ M (CHl)
R+l
2
- 95% confidence interval around N R/C = R/C+ t C C’ (N=C)
C N

of mark during

fish found during

2/ Populdtion estimates were not decermined for chum and sockeye

salmon

e R

since r-mber of tag recoveriss were too low ‘to place



the fishwhegl sites abé;é Talkeetna during 1977 was approzimataly 44,000
iish. Tag recgveries of other salmon species were too low to determine
abundance. Abundance of 2ll salmon species within sl&ughs and tributaries,
with the exception .of chinook salmon, was determined by ground escapement

surveys. Peak survey counts by species from Portage Creek dowvmstream to

"the Chulitna River comfluence was 1,330 chum, 3,429 pink, and 301 sockeye

salmon (Tabie 2). These estimates are considered minimum escapements,

since counts weré only conducted Qithin index areas (USFWS, 1976).

Migrationalvtiging of coho salmon was too late to aetermine peak abundance.
The :hinogk.salman escapement within the drainage was about 100,000

fish (Table 3). The 1977 escapement appears to have a high reproduction

potential (Kubik,'i977 and Watéjol&, 1977). Historicméscapement and harvest

data indicate a minimum escapement level of at least 60,000 chinook salmon

would be required yearly to restore stocks to historic levels.

Numerous tag recoveries downstream-of the tagging project were
obtained from the sport fish harvest during 1977 (Figure 3). This
"drop-out” phenomenon was also observed during 1974 and 1975. The total

magnitude of tagged fish moving downstream was not determined since

..Teporting of tag recoveries was on-a voluntary-basis:This should,

hawe#éf, be thofcughly evaluated during futuré s:udies. If the Chulitna,
Susitna, and Talkeetna river confluence area serves as a milling area
for fish destined to spawning areas downstream, the project impact area
would be greaﬁly axpagded and numbers of fish affected i$creased

significantly.
I

Age, length, and sex composition characteristics were dectermined

from fishwheel catch samples for all species except pink salmon. Results

are presented in Appendix I, Tables l and 2. Data is comparable with

Mt S
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Table 2. Peak chum, pink and sockeye salmon ground escapement
survey counts within the upper Susitma River, Devils
Canyon Project, 1977.

CHUM SAIMON
Density
Area Date Live : Dead Total
Slough 8A 9/22/77 34 17 51
Slough 9 8/19/77 34 2 36.
Slough 10 9/9/77 0 2 2
Slough 11 - 97122777 79 37 116
Slough 16 - 8/28/77 0 4 4
Slough 20 : 8/16/77 27 1 28
Slough 21 9/20/77 187 117 304
Lane Creek ' 8/19/77 0 2 2
Fourth of July Creek 8/11/77 11 0 11
Indian River 8/18/77 514 262 776
TOTAL 886 444 1,330
PINR SALMON
) Density
Area Date Live Dead Total
Slough 16 8/28/77 0o 13 13
Lane Creek 8/11/77 1,190 3 1,193
Fourth of July Cresk 8/11/77 611 1 612
Indian River 8/18/77 1,031 580 1,611
TOTAL 2,832 597 3,429
SOCREYE SAIMON
Density
ATea Date Live Dead Totzal
Slough 8A 9/9/77 64 6 70
Slough 8B 9/9/77 2 0 2
Slough 9 '9/9/77 6 0 6
Slough 11 9/8/77 181 33 214
Slough 19 9717177 7 1 8
Indian River 8/18/77 1 0 _1

TOTAL 261 40 301




Table 3. Peak chinook salmon counts within the Susitna River drainage, 1977.

Total Count

Estimated Total Count

Streams (West Side) Count Streams (East Side) Count
. Deshka River 39,642 Willow Creek 1,065
Alexander Creek 13,385 Montana Creek 1,443
Talachulitna River 1,856 Moose Creek - 183
Lake Cresk 7,391 Prairie Creek - \ - 5,7%0
Martin Creek 1,080 Chunilna Creek 76¢
Cache Creek 100 Kashwitna River (North Fork) 336
Bear Creek 298 Little Willow Creek 53¢
" Red Creek 1,511 Sheep Creek 63C
~ Peters Creek 3,042 Indian River 393
Donkey Creek 159 . Portage Creek 374
Fish Creek (Quits) 131 ~— - Chulitna River (East Fork) . 188
Fish Creek (Kroto S.) 132 N Chulitna River (Middle Fork) 1,782
Urnamed-Kichatna River 120 Chulitna River (Mainstem) 22¢
Clearwater Creek 47 Goose Creek 133
Quartz Cresk 8 Honolulu Creek 386
Canyon Cresek 135 Byers Creek S
Dickason Creek 4 Troublesome Creek 8s
‘Unnamed-Hayes River 2 Bunco Creek ‘ 136
Rabideux Creek 99 .
: ' Total Count ' 14,18¢
Total Count . 69,122 Estimatad Total Count 17,028
_Estimated Total Count e 93,411 e

83,321
109,438
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Figure 3. Locarions of adult salmon tag recoveries occurring downstream of
the Susitna River fishwheel sites, Devils Canyon Project, 1977
(RS-sockeve salmon; PS-pink salmon; CS—-chum szlmon; SS-coho salmon;



escapement samples obtained from other areas within the drainage (Friese,
in prep.). Carcass data collected in the Deshka River and Alexander
Creek révealed a high percentage of five- and six-year-old chinecok

salmon females (Kubik, 1977).

Juvenile salmon migration
Inﬁensive studies of'juveﬁile chinpok and coho salmon were conducted
in Rabideux and Montana creeks to define the life histories of these
species as related to the variable condi:ioné of the d?ainage. The
authors believe that the overwintering period dufing the first year of
life is probably the most critical time for survival of these two species.
Rabideux and Montana creeks were selected for ﬁhis study dﬁe to:
accessibility, their opposite physical“;haractéristics, and the difference
in the ratio 6f rearing species. Willow Creek and Indian River were
zlso sampled periodically for comparative purposes.. |

Rabideux Creek was selected to obtain representative data on coho

$

Wwéélmbﬁ”fiiﬁﬁenSitiés and yearling movements. A total of 1,041 yearling

cohos were marked. Of these, 274 were marked in the upper sub=-area, 753
in the wmiddle sub-area, atid 14 in the lower sub-area. Catches of rezring

coho and chinook salmon captures and recaptures are presented in Table 4.

A total of 159 marked fish were recaptured in the original area of merking

and 32 in dispersed areas. An increase in catch per hour of coho salmon
ity occurred following August 1 because increased growth made them more

susceptible to capture in the 1/4" mesh minnow traps. Fourteen marked

vearlings moved downstream, five upstream, and thi;taen migrated to

small laterzl tributaries. No distinct pattern was exhibited, which
coculd be attributed to the fact that envirommental conditions are more

stable throughout the year in this tributary during this particular vear.

1=
I

¥

"W

et



Ya‘s

Table 4. Rabideaux Creek salmon fry trapping, Devils Canyon Project, 1977.

Marked Coho Coho Chinook

Coho Coho Coho Coho Chinook No. Trap. Yearling Fry Per Fry Per

Date Smolt  Yearling Yearlinp Fry Fry Traps Hours Pexr lour  llour flour
UPPER SECTION
6/16-6/30 33 218 Su.l/ 60 728 67 1608 14 .04 45
7/10-7/15 0 56 12u. 136 650 70 1680 .04 .08 .39
9/16-9/30 0 36 lu. 27 48 14 336 .11 .08 14
11/1-11/15 0 274 Tm,2u. 117 0 a5 805 .35 .15 0
MIDDLE SECTION ,
6/16-6/30 80 361 12m, 109 1120 200 4800 .08 .02 .23
7/1-7/15 0 229 26m.1/ 243 1284 135 3240 .08 .08 40
8/1-8/15 0 382 17m.1u=1. 602 249 104 2496 .02 .24 .04
8/16-8/31 0 125-/ 64m, 2u. 3764 1479 207 4968 .04 .76 .30
10/1-10/15 0 116 Jin, 960 1253 59 1416 .09 .68 .88
10/16-10/31 0O 58 6m. 510 133 5 105 " .61 - 4.86 1.27
11/1-11/15: 0 57 4m, 1952 399 23 522 .12 3.74 .76
' LOWER SECTION
6/16-6/30 0 2 0 2 45 29 696 tr., tr. .06
7/1-7/15 0 2 0 2 15 29 696 tr. tr. .02
8/1-8/15 0 6 11, 95 50 50 1200 tr, .08 .04
9/1-9/15 0 31 11. 180 797 20 480 .07 .38 1.66
9/16-9/30 0 44 2u.1 1 221 468 47 1128 .04 .20 <41
10/1-10/15 0 125 lu, 668 3832 207 4944 .03 .14 .78
10/16-10/31 O 98 3m. 198 821 44 964 .10 .21 .85
11/1-11/15 0 142 4m, 621 - - 1449 93 2078 .07 .30 .70
LATERAL TRIDUTARIES

10/1-10/15 0 270 2u.4m. 393 76 3 744 .37 .53 .10
10/16-10/31 0O 231 4m. 794 117 55 1212 .19 .66 .10
11/1-11/15 0 181 4m, 5848 72 22 506 .37 1.16 .14
1/ u - Upper Section marked coho; m.-Middle Sectlon marked coho; 1.-Lower Section marked coho.

2/ 8/31 marking of coho yearlings was termlinated.
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Other species inhabiting the system were chinook salmon, round

whitefish (Prosovium cvlindraceum), longnose sucker (Catostomus catostomus),

arctic grayling, pink salmon, Dolly Varden, rainbow trout, threespine

stickleback (Gasterosteus aculeatus), burbot, slimy sculpin (Cottus

cognatus), and the westerm brook lamprey (Lampetra planmeri).

Montana Creek was seleczad to obtain data on juvenile chinook
salmon abundance and migratiom. A total of 25,176 fry were marked from
July 19 thrcﬁgh August 14, The distribution of marking was 16,039 in
the upper area and 9,137 in the middle area. Species composition of
éther fish was simil;r to Rabideux Creek. Table 5 illustrates the
findings of trapping in biweekly periods until the first of December.
After this time, :rapping was conducted one to three days per montﬁ.

The chinoock salmon catch per hour indicated a gradual population

density decline until February when a drastic reduction was recorded

~(Table 5). —The gradual reduction is attributed to fry slowly moving

downstream to the Susitna River throughout the season. This is also
evidenced by marked fry being recovered below their area of release

while no evidence of upstream recoveries was recorded.

~Willow Creek was also sampled with minnow traps periedically =~

between August 23 and March 2. This data clearly shows a decline in
population density between December and February (Table 6}.

The drastic reduction in population density found in February is

‘actributed to the extremely low water conditions encountered at that

time. The reduced flow was bélieved to have eliminated required rearing
habitat and forced the juvenile salmonids into the maimnstem Susitna
River. Traps were set in the Susitma River and one of its sloughs to

test this theory. Chinook salmon fry were recovered Irom the Susitna



Table 5. Montana Creek dalmon fry trapping, DevilsCanyon Project, 1977.
Chinoolk Chinook Chinook Total
Fry Fry - Fry Coho Coho Number  Trap Chinook Chinook
Date Unmarked Upper Mark Lower Hark Fry ‘Yearlihg_ Trapsa Hours Per Trap Per llour
' E UPPER SECTION

© 8/16-8/31 178 . 56 - - - 13 312 18.0 .15
9/1-9/15 336 6 - 1 5 5 115 68.4 2.97
9/16-9/30 461 2 - 11 - ‘ 14 - 294 33.1 - 1.57
10/1-10/15 4188 7 - — 14 110 2540 3g.1 1.65
10/16-10/31 2987 16 ’ .- -6 5 74 1560 40.6 1.93
11/1-11/15 1467 3 — 2 8 - 37 888 39.7 © 1,66
11/16-11/30 410 _ 1 - - 2 17 : 402 24,2 1.02
12/22 136 - ' - 2 -— 5 128 27.2 1.06
1/27 185 - - 4 - 5 126 37.0 1.47
2/23-24 126 - - 1 - 22 440 5.7 0.29

MIDDLE SECTION
8/16-8/31 1206 6 13 _— - 15 360 81.7 3.40
9/1-9/15 1445 6 . 8 19 1 17 328 B85.8 4,45
9/16-9/30 — —— —~— - - - - - L
10/1-10/15 1982 4 4 - 10 39 936 51.0 2.13
10/16-10/31 3218 5 10 24 ' 13 65 1490 49.7 2.17
11/1-11/15 1601 K] 5 22 3 - 52 1208 30.9 1.33
11/16-11/30 507 3 1 3 3 17 . 390 30.1 1.31
12/22 187 - - - 3 5 120 37.4 1.56
1/27 40 . - - . 1 - 7 130 5.7 0.31
2/23-24 32 - - - 1 20 406 1.6 0.08
LOWER SECTION

8/16-8/31 1627 6 9 - - - 24 576 68.4 2.85
9/1-9/15 2077 - 2 56 — 30 142 69.3 14.64
9/16-9/30 891 1 3 7 39 28 423 32.0 2,12
10/1-10/15 5002 4 1 100 162 141 3292 35.5 1.52
10/16-10/31 2221 6 1 75 21 54 1236 41.3 1.80
11/1-11/15 647 1 - : 3 — 40 936 16.2 0,69
11/16-11/30 456 — - 1 3 10 228 45.6 2.00
12/21-23 174 1 — - -4 12 288 14.6 0.:61
1/27 116 - - 3 - 5 108 23,2 1.07

2/23-24 108 —— - - 1 18 372 6.0 0.29
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Willow Creek chinook salmon fry trapping, Devils
Canyon Project, 1977. ‘

T

1977 C?tch/lfap Hour

1978

Index ‘ | -

Area 8/23 10/26 12/1 .. 1/18 3/2

1 2.8 2.§6 1.3 1.5 1.29

#2 3.8 3.2 3.3 1.3 0.28

1 4.2 4.1 4.8 1.3 0.67
|



River at a vace of 0.45 per hour. In the slough they were recovered at
a2 race of 0.12 per hour. These catch rates document that chinook salmon
juveniles utilize the mainstem river for rearing during the winter

period.

Juvenile studies

Juvenile salmonids were presemt in all sloughs and clearwater
tributaries identified within this study, with the exception of Lane
Creek. The absenmce of juveniles in the latter location does not pre;lude
their presence, since survey conditions of this creek were generzlly
poor for juveniles. Pink salmon were the only species observed spawning
within this creek and emergent fry would not be expected to be present
when surveys were conducted, sinece this species migrﬁte toward sea after
their emergence from the gravel in late May and early June.

The major species utilizing these areas for rearing during summer
months were chinook and coho salmon, although sockeve salmon were alsc
collected. WMisidentification of salmon fry samples collected in previous

studies, particularly between chinook and coho salmon, was noted during

1977. Samples from previous years were reexamined and correct identificaticn

was made. Data indicates chinook salmon were the most abundant Tearing
species collected during 1974 throﬁgh 1976.

Estimated fry abundance varied throughout the season. Lowest
numbers occurred during late September surveys. This data is concurrent
with studies conducted in Willow. and Momtrana creeks (see p.25).
Attempts &ere not generally made to establish migration from the upper
sloughs and tributaries to the mainstem river. A limited experiment
was, however, conducted in Indian River to determine if migratiouns

observed in Montama and Willow creeks alsoc occurred. A total of 579



chinook salmon fry were trapped during a two hour period om August 18.

Large numbers of chinook salmon fry were also observed near the confluence

arez during late August and September. Om August 31 the first chinook
salmon fry was trapped in the mainstem Susitna River immediately downstrzam
of Indian River. Logistical problems pravented folloé—ué studies until.
March 7. Ten traps were fished on tﬁis date for 24 hours in areas where
high densities of fry had been observed during the‘summer; Only four
chinock salmon were captured. Data is limited, buﬁ it does corroborate
findings in Montana Creek. Montana Creek and Indian River_havé comparable
gradients, velocigies, pool to riffle ratios, and are representativé of
most of the clesrwater tributaries to the Susitna Rivér. Itnwould Dbe
reasonable to speculate that life history informatioﬁ of salmon fry from
cne of th;sé tributaries would be representative of the other;

In addition to the apparent intrasystem migration of juvenile

fall, it appears some young=-of-the-year chinooks move out of the parent
stream in the spring. The majority of the salmon fry observed in

sloughs during 1977 were chinook salmon. Adult chinook salmon wers not

obsarved spawning in these. sloughs-during-1976+ Observations; therefore,

“indicate the fry dropped out of spawning areas sometime in the spring

into the Susitna River and them moved into the sloughs to rear for the

summer.

Definition of the intrasystem migrations for the various life

history phases of each species will be important consideratioms in
/ .

assessing the potencial impacts of this project. It can be assumed that

individuals of a species will tend to select areas within a drainage

that have the most favorable combinations of aydraulic conditioms which



support life history requirements. They will also utilize less favorable
conditions, with the probability-of-use decﬁeasing with dimi;ishing
favorability of one or several hydraulic conditions (Bovee, 1978).
Observations demonstrate that individuals elected to leave an area
before conditions became lethal. The movement of rearing salmon fry out
aof ;he sloughs in the fall has been documented and is an example of
areas where conditions could become lethal.

Data indicates that in early summer salmon rearing conditions are

poor in the mainstem Susitnma River because of high discharge and sediment

“loads. The clearwater sloughs and tributary areas are utilized by fry

at this time. As the season progresses, discharge and sediment loads of
the mainstem Susitna begi; to decrease. By fall and winter, the silt
load»appeafs to bé low emough to transform the mainstem Susitna River
inro suit;ble fry rearing habitat to replace slough areas, which are
dewatered when mainstem discharge and stage decreases, and tributaries
that ofren freeze in the winter.

Samplés for age, length and weight analysis wers obtained from each
slough during late July and early August and lata.September. Analysis
will not be discussed, but is presented in Appendix I Tables 3, 4, and

5.

Aquatic insec;g and juvenile salmon gut contents
Knowledge of ﬁhe aquatic insect fauna and its ecology is necessary
to assess the potential impacts of the Devils Canyon and Watana dams
upon the salmon population dovmstream. Alterations of currently existing
populatidns wéuld Probably have a corrollary effect upon tearing £ish.
Gut contents of juvenile salmon from sloughs and tributaries

between Portage Creek and the Chulitna and Susitna River confluence were
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examined to determine feeding habits of rearing fish during 1977.
Studies were conéideréd minimal and further investigations will be
required.

Immature members of the Orders Diptera, Plecép:e:a, Ephemeroptera,
Trichoptera, Coleoptera, Hemiptera, and adult forms of Hemiptera and
Coleoptera were found in the summer and fall diets of juvenile salmon
(Appendix I Table 6). Adult terrestrial insects were estimated to be
the largest percentage of the gut contents by volume. ’Although most of
these adult forms were terrestrial, the majority of theilr life histories
were spent in ghe aquatic environment.

Percent composition of gut contemts varied between species of fish
examined (Table 7).  Feeding habits of chinook and coho salmon were,

however, similar during the summer sampling period. Adult Insecta were

of primary importance for the latter two species during summer. Sockeye

salmon fry fed primarily om Diptera larvae during summer momths. Cladocerz

(Bosminidaé) were also found to be important food organisms for sockéye
salmon in three sloughs (Appendix I Table 6).

Adult Insects remained the major food items identified in the f£all

. e e — il et

stomach content -samples. —Adult Diptera and Hymenoptera comprised approximately

80 percent of the food items in sockeye salmon during the fall as compared

to about 18 percent during summer. The impottance of‘immatura Insecta
and Crustacea apparently decreased appreciably. Change in percent
composition of food items per fish was not significant gor'chinOOk and
coho salmom f£ry.

Aquatic imsects pro§ably play a more importanﬁ role in che juvenile
salmon diet during winter months than in the summer and fall. Eany

groups of ircsects (Plecoptera, Ephemeroptera, Trichoptera, and Diptera)
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Mean percent composition of gut contents per fish of chinook, sockeye, and

Table 7.
coho salmon juveniles 1n sloughs and clearwater tributaries of the Susitna
River, Devils Canyon Project, 1977. :
Mean Percent Per Fish
L Immature Adult
Species Sample Size Crustacea Insecta Insecta Other
Summner Fall Summer Fall Summer Fall Summer Fall Sumnier Fall
Chinook 219 158 4 trace - 24 26 71 62 1 12
Sockeye 35 18 27 2 54 17 18 80 1 1
Coho 17 45 9 trace 17 9 68 69 6 22




... are very active during the winter even at water temperatures of 0°C
(Eynes, 1970). Conversely, during these cold months terrestrial insects
are nonexistent and plankton is either greatly reduced or nil. This
would suggest that aquatic insects would probably be a greater proportion
of the juvenile salmom diets than in the summer. Additional studies are
required to amalyze this.

Research and literatures in the area of environmental factors
affecting aquatic insects is éparse ana often times conflicting. There
is, apparently, a high degree of variability as to substrate type |

gfz;preference, temperature requirements, and general modes of existence
even within the Order level. Evaluating species diversity would probably
be thé most useful means of monitoring on—gding en§ironmental changes in
the invertebrate fauna of the river (McCoy, 1974). I; would not, however,

provide a means to predict whether or how a change will occur. Enviroumental

factors which would probably result in the greatest alterztions in the o

aquatic fzupa include: water temperature, flow, substrate types, water

clarity, and chemical water quality.

o, ‘
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~ Research in the zrea of water temperature effects on aquatic fauna

--—are conflicting, but apparently the "environmental clues” for the

hatching of eggs, the chenge from a larval to pupal state, etc., ate a
combination of threshhold temperatures and changing day length (Hynes,

1970). Disruptions in éhe seasonél‘pattarn of temperature are attributed

to have caused exrensive alterationms inm the aquatic insect fauna of the
Saskéc:heﬁ;ﬁ River (Lebmkuhl, 1972). Hypolimmial water discharge éﬁﬁﬁ a

dam in the riﬁar reduced both diversity and absolute aumbers of insects

downstream. River temperatures became higher in winter and lower in

summer, differing from the norm in such a2 way that Ephemeroptera eggs



A

failed to develop into nymphs. Similar temperature effects were thought
to have adversely affected other aquatic imsect groups at this site,
even at a distance of 70 miles downstream. Alteration of natural flow

could affect both the respiration of organisms and substrate types.

Most arthropods in still water self-ventilate their gills or respiratory

'structures. Many immacurs aquatic insects have lost this function and
Tely on running water or current to artificially "fan" their gills. 4
decrease in flow could thermsfore have am adverse effect upon respiration.
The nature of the flow ;s intimately related to substrate type. A fast
current area will generally be clean swept and have a rocky or gravel
substrate. The sediment load will dfép’in slow moving waters and the
bottom will become increasinglj silty. Each diffefenc substrate type
supports a completély different benthic fauna. All these current related
factors cam perhaps best be summarized by Hynes' observation that aresas
subjected to wide fluctuations in current "are oftem without much fauna.'"
Neither those organisms adapted to a slow moving area nor those to one

of swift water can thrive.

Numerous investigators have established the importance of substrate
types upon the nature of the benthic fauna. Each species of aquatic
insect seems adapted to a certain substrate typeé or at least greatly
prefers one type to another. Obviously, changes in substrate type will
result in aitered benthic fauna. This was evidenced when a small beaver
dam across a stresm in Ontario altered the upstream bottom habitat from
swift’ flowing and stoney to slow moving and silty stones. The total
number of aquatic insects were reduced, "especially of Ephe;eropcera,
Pleccptera, and Trichoptera,” while the proportion of Diptera Cﬁironomid

larvae was increased (Hynes, 1970). There can be great variations in



substrate preference within each order or even family. Some trends are,

however, discermable. In gemeral, rocky or stoney substrates with a

“swift flow of water will contain both a greater species diversity and a

| higher biomass than silty substrates with slower moving water. These

[

e
\wpundance.

riffle areas are the most productive regions in running water.

The possible introduction of turbid glacizl water by the proposed
dam into the clear winter water of the upper Susitna seems to indicate
substrate type would be altered to cﬁe of increﬁsing silt. This would

probably change the aquatic imsect fauma and quite possibly reduce its

\\‘
AN
Chemical water quality influences upon aquatic insects would be
minimal in compariscon to the above factors. Lehmkuhl (1972) and Spence

and Hynes (1971) discovered no appreciable differences in chemical water

quality upstream and downstream from dam impoundments and thus concluded

~—there-were no effects from these factors upon benthic invertebrates.

The importance of drift to the relationship between aquatic insects

and the diet of juvenile salmon is another factor to comsider. Many

%.enthic invertebrates, displaced by crowded conditions and as a means of

-“~-'find'ing~m0r~&~favcrable- substrate habitats, leave the substrate and are

>”;arriéirdéQ&sﬁfe&ﬁAﬁytﬁﬁe-&atér{érfidw. These are cumulatively cailed
"drift". Investigarors have repeatedly found that most of the food
items of salmonid fish in flowing water situations comsist of drift.
dynes (1970) ;g?é::s that brown ;roﬁtrfead mostly on drifting organisms.
Becker's (l§735 food habits study of juveniie chinook salmon on the
Columbia River cqncluded prey items were either drift organisms or adult
insects floating Qn the water's surface. Loftus and Lenon (1977) also

believed drift to be an important food source to chinook and chum smolt

R -
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on the Salcha River in interior Alaska. A comparisoﬁ between the gut
contents of é limited number of lomgnose suckers (bottom feeders)
collected in our study with that of the juvaniie salmon reveals that
drift.aquacic insects together with floating adult insects ware apparently
the major food items. The numbers amd kinds of organism; in the drift

appear to differ substamtially when compared to fauna collected strictly

on the bottom. As might be expected, heavier organisms such as Trichoptera-

larvae and their cases, snails, etc., are relatively rare in drife,

while Ephemeroptera, Diptera Chironmomid larvae, and Plecoptera form a

higher perEEntage than they do om the substrate. Various environmental
\

- factors can alter the amount of drift. Investigators have reported

varying drift bec#use of ice scouring, water temperature, and daylight
changes (Hynes, 1970). The role of drift organisms in both the food
habits of rearing salmonid fishes and in the owverall ecology of zaquatic
insects is thus probably of some importance in the Susitna River and
should be invescigatea further.

If a hypolimmizl discharge hydroelectric dam is constructed at
Devils Canyon, it apprears almost certain the downstream benthic fauna
will be altered. This will most'probably cccur because of: l)lchanged
water temperatures resulting from the hypoLimnial discharge which may
disTupt chg life cyelas of certain specieé; 2) substrate types altered
by increased winter turbidity of dowﬁ;traam fiver water, which will in
turn alter the aquatic insects living on the.substrata, and 3) discharge
flow variations because of varying power demands, which will craate
areas of the river botrom to which neither swift current associated
species nor slow current forms are perfectly adapted for. Whicﬁ épecies

or group of insects will be most affected, whether they will be major



food items of rearing juvenile salmom or whether the salmon will switch
their food praferenée to the newly abundant forms, and whether the
biomass of benthic fauna will decrease, will probably be difficult, if

not impossible, to predict. We can only hope to broadly outline what

changes may occur.

' Impoundment arez fisheries investigatioms

Alterations will defimitely occur to the fish habitat in the areas
to be inuﬁdate&. The fisheries in?estigaticns in the impaundment area
during the first two weeks of July revealed thar Arctic grayling were
abundant in all of the major clearwater tributaries (Table 8). Extreme
lake lével flﬁctuations of the Watana reservoir will destroy habitat and
affect the high quality fishery which presently exists.

No anadromous species were captured upstream of Devils Canyon

during the first two weeks of July. More extemsive sampling, however,

is necessary throughout the summer to determine if Devils Canyon is a
velocity barrier to salmon during different natural flow regimes over

a three to five year period.

Lakes in the impoundment area which could be iﬁpac:ed‘by construction

_of road-or transmission-corridors—and increased—access were alse surveyed

for species composition (Table 9). Fifteen of the eighteen lakes
sampled supﬁortedvdesirable game fish populationé.

Construction of the Devils Canyon dam would inundate 7,550 acres
and have -a surface elevation of 1,450 feet and extend for 28 miles
upstream (U.S. Army Corps of Engineers, 1977). Comstruction of the
Watana dam would result in inundation of 43,000 acres with a surface
elevation of 2,200 feet extending for 354 miles upstream along the Susitna

River. TFor downstream discharge to remain relatively constant, at least

.
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Table §.

Limnological data from selected tributaries to the Susitmna River,

Devils Canyon Projecz, 1977.

Est. Estimared
. Flow Velocity Percent  Bottom Conduc- Fish
Streanm (cfs) (fps) Pools Type Temp. pH  tivicy Observed*
Oshetna 600 3 15 Rubble 13 8 75 GR
- Boulder
Goose 100 2 40 Rubble 15 - - GR
Boulder
Jay 75 2 40 Gravel 8 8.4 160 GR, SK, WF,
Boulder SC
Kasina 100 2 30 Gravel 14 8 65  GR
Boulder
Watana 300 1.5 20 Gravel 12 7.8 110 GR
Rubble
Deadman 900 3 10 Boulder 14 - - GR
Tsusena 6CO 2 10 Gravel 6 7.8 30 GR
Boulder
Fog 200 1.5 30 Sand 9 7.9 75 GR
* GR - Grayling t
SK -~ Suckers
SC = Sculpin
WF - Whitefish



Table 9. Susitna River impoundment area lake surveys, Devils Canyon Project, 1977.

i

N
Surface

. Surface Maximum Fish Species
Lake Location Elevation  Acreas Depch (Fr) = Presenc*

Clarence 730N, R9E, S19, 20 2,900 299 35 LT, GR, W¥
Fog 1 T31N, RSE, S9 i 2,230 147 72 pv, sC

2 T31N, RSE, S8 2,230 237 50 DV, sSC

3 T31N, RSE, S15 2,110 339 81 DV, SC

4 T31N, RSE, S13 2,300 358 9 DV, SC

5 T31N, REE, s7 2,300 269 6 -
George - T6N, R7W, S20, 29 2,400 80 18 GR, LNS
Louise T32N, R6E, S7 2,362 155 155 LT, 3B, WF, GR
Connor T6N, R7W, S28 2,450 18 13 GR
Tsusena Butte  T33N, RSE, S21 2,493 190 110 GR, LTI, WF
Pistol T32N, R6E, S7 2,350 205 - -

_Big. - — -T328;R3, 4W, S25, 3,070 1,080 80 LT, WF
18, 19,30
Deadman 7225, R4W, S13, 14 3,064 380 70 LT, GR, WF
Watana T30N, R7W, S36 3,000 300 30 T, WE, GR
Square T30N, R3E, S35 1,935 230 34 -
0 ___ T30N, R3E, S36- .. . 1,850 120 ~33 - GR, LT, NS
Stephan T30N, R3E, S2,10,16 1,862 840 95 T, RT, RS
' : SS, GR, WF, LS
* Species: GR = Grzyling WF - White Fisnh RS - Sockeye Salmon
RT - Rainbow Trout = SC - Sculpin ~ LNS - Long Nosed Sucker
DV - Dolly Varden SS - Coho Salmon
T - Lake Trout BB - Burbom
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one of these reservoirs will have to fluctua:é considerably. The Watana
reservoir is projected to have the most extreme fluctuations. The
mzjority of the clearwater tributaries to be inundated ara found within
this section of river and; of the two impoundments, greater impacts will
probably occur here since loss of portions of these tributaries is
inevitable if the two dams are built. If salmon uzilize the area above
the Devils Canyon dam site, however, both the Devils Canyon and Watana
dams and impoundments could adversely impact mig%ation. Reservoir
fluctuations ecould have a variety of effects on the tributaries. The
mouths of these tributaries and stretches of water upstream provide some
of the most productive fishery habitat in this area. Some tributaries
have steep gradients upstream of thF mouth area which act as migration
barfiers and do mot appear tO SUppert fish séecies. |

In tributaries where the full pool would extend up to ;hé base of
steep tributary gradients or waterfalls, critical lotic habitat would be
lost. Periods of lowered pool levels could have a suction effect and
result in the erosion and formation of channels with steep gradients
which may block intersystem fish migrations and eliminate suitable
fishery habitat. Preliminary data on fish species present demonstrates
that additionzl inférmazion is required to evaluate the full effects of

inundation and regulation in these areas.

WATER QUANTiTY

Between May 17 and June 14, 1977 the unregulated flow of the Susitna
River increased from 13,600 cubic feet per second (cfs) to a peak discharge
of 52,600 cfs (Figure 4; Appendix II, Table 1). By July 20, the £low
decreased to 22,400 cfs and flucﬁuated around 20,000 cfs unzil Augustc

25. On September 6 the flovw dropped to 9,320 cfs and then increased to
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16,900 cfs one week later. The flow decreased to 9,840 cfs on Sepcember
27 which again was followed by increased flow until ché last reading of
lZ,SOO'cfs was made. on Septamber 30.

Fluctuations in flow during August and September were attributed to
heavy rain. Stage fluctuations within the majority of clearwater
sloughs of the Susitna River, related direcclylto mainstem discharge
variations (Appendix II, Table 2). Downstream flow is projected to be
maintained at a comstant rate of approximately 7,000 to 8,000 cfs at
Gold Creek after completion of the dams. Slough surveys were terminated
near the end of September when the flow was approximately 15,000 cfs.

It was not possible to observe the sloughs‘during this study when the
mainstem flow was 8,000 cfs dﬁe.to freezing conditions. Observations
during the 1976 study, however, concluded that 75 percent of the rearing
sloughs studied were undesirable habitat wheﬁ the flow ig the mainstem
was 7,000 cis (Rdis, 1977). |é?

Habitat requirements for passage, spawning, egg incﬁﬁacion, fry,
juvenile, and adult phases of the salmon species studied arz quite
specific. The USFWS Cooperative Instream Flow Service Group has devaibpgd
criteriz which demonstrate the narrow tolerances of certain salmonid
species to hydraulic parametars of velocity, depth, substrate and
tamperature (Bovee, 1978). The seasonally wide fluctuations of water
velocity, depth, temperature, subst:a;a, and sediment of the mainstem
Susitna, its sloughs and tributaries determine to some exzent the
intrasyétam migrations of.fish seeg;ng more desirable environments.

Thus, any alterations to the existing aquazic ecos?stem which rescric:
or reduce the availability of raquired habicac, will also radude fish

production.
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Low flows were encountered in Rabideux Creek from mid-Jume through

the end of August (Table 10). The lowest flow recorded was 24.3 cfs on

August 23. The highest flow was 440.7 cfs on September 29 and was

apparectly due to the heavy rains encountered at that time.

WATER QUALITY

Ryan thermographs were installed in the upper sub-areas of Rabideux
and Montana creeks. Water temperatures in Rabideux Creek ranged up to
five degrees celsiu# (°c) hiéher than ﬁoptana Creek during correspvonding
time periods. The high racorde& in Rabideux Cresk was 18:8°C on both
July 11 and 12; the low of 1,7;C occurred omn October 22 and 23 at which
time the :hermngraph_was remnved (Appendix II, Table 3). in Montana
Creek, a high of 15.0°C was recorded omn July 28 and the low of 0.0°C was
recor&ed from November 3 through 6 at which time recording was tefminatad
(Appe;dix II, Table 4):

A thermograph was also installed in th; Susitna River at the Parks
Highway bridge. When installed on Jume 27 the temperature was 10.5°C
and the highest water temperature of 14°C was reached on Jﬁly 12 followed

by temperatures fluctuacing between 13.5°C and 10°C when a steady decline

began on August 25 and continued to the lowest reading of 2°C on October

2 (T#ble 11).

- Temperatures at all other sampling sites were measured with a combined
dissolvequxyge; and temperature meter and/or a pocket thermometer. Data
is presented in Appendix II, Table 2.

Water chemistry of Rabideux and Montana creeks was measured throughout
the season. Determinations of dissolved oxygen, pH, hardness, ;nd tocal
alkalinity are presented in Appendix II, Tables 5 and 6.

In Rabideux Creek, dissolved oxygen rangsd from a2 low of § ppm ia

the upper sub-—area to a high of 1l ppm racorded in all areas. Hydrogen

PR
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et MONTANA CREEK Y
. Date Flow (cfs)
5/1 935
5/21 2,000
6/5 4,800
6/20 1,764
7/1 935
7/21 935
8/6 233
8/22 153
8/1 103
9/29 1,349
10/15 394
11/9 430
RABIDEUX CREERK
Date Flow (cfs)
4/13 325.4
5/25 128.7
6/7 116.7
6/17 50.2
6/30 33.2
7/13 36.7
7/26 31.4
8/23 24.3
. 8/31 28.2
9/21 242.9
9/29 540,7
WILLOW CREEX
Date Flow (cfs)
5/1 443
5/30 1,590
6/15 3,320
6/29 1,900
7/15 951
7/30 525
8/15 409
8/30 322
9/18 1,590
9/23 2,070
10/15 525
10/30 348
11/8 676

/

Monrana and Willow cresks d

the Nacional Weather Ser

7

paw

is provisionzl znd was obtained from



Table 1l. Thermograph set in Susitna River downstream of Parks Hi ighway
Bridge, dally maximum znd minimum warcer temperature, Devils
Canyon Project, 1978.

o
. i
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Temp. °C Temp. 9C Temp. °
.- Date Min, Max. Date Min, Max, Date Min, Maz,

6/27 10.5 10.5 7/30 12.5 12.5 9/12 7.5 8.
6/28 10.5  10.5 7/31 11.0 12.5 9/13 7.5 7.
6/29 10 10.5 . 8/1 ©10.0 10.5 9/14 7.5 7.
6/30 10 10 8/2 10.0 10.0 9/15 6.0 7.
7/1 10.5 10.5 8/3 10.0 11.0 9/16 6.0 6.
o712 10.5 10.5 8/4 11.0 11.0 9/17 6.5 6.
?{:’/3 10 10.5 8/5 11.0 11.0 9/18 6.5 6.
7/4 9.5 10 8/6 10.5 11.0 9/19 6.0 6.
7/5 9.5 10 8/7 11.0 11.0 9/20 5.5 6.
7/6 10 11 8/8 10.0 10.5 - 9/21 5.5 5.
7/7 12 12.5  8/9 10:0-11:5  9/22 5.5 6.
"~ 7/8 12 13 . 8/10 .  11.0 1l1.5 9/23 5.5 6.
7/9 12 13 8/11 10.5 11.0 9/24 5.0 5.
7/10 12.5 13.5 8/12  10.5 11.0 9/25 4.5 5.
7/11 13 13.5 8/13 10.5 11.0 9/26 . 4.5 5.
7/12 13.5 14 8/14 10.5 11.0 9/27 5.0 5.
7/13 13- 13.5  8/15 10.5 11.0 9/28 5.0 5.
7/14 11 13 8/16 11,0 11.0 9/29 ~ 4.5 5.
7/15 10.5 11 8/17 11.0 11.0 9/30 3.0 4.
7/16 10.5 1l1.5 8/18 10.0 10.5 10/1 2.5 3.
7/17 11.3 2 8/19 10.5 12.0 10/2 2.0 2.
- 7/18 12 12 8/20 11.0 12.0 10/3 2.0 2.
2 7/19 11.5 11.5 8/21 10.5 12.0 10/4 2.0 3.
7/20 11.5 11.5 8/22 11.0 - 11.5 10/5 2.5 3.
o 7/21 11 11 8/23 11.0 12.0 10/6 2.0 2.
e 7/22 11 11.5 0 8/26 1005 1.5 o 10/7 2.5 2.
7723 11 11,5 8/25 9,5 - 10.5 10/8 2:5 3.
7/264 11 11.5 8/26 9.0 — 10/9 3.0 3.
7/25 11.5 1l1.5 — - — 10/10 3.5 3.
7/26 11.5 11.5 —_ — — 10/11 3.5 4
7/27 10.5 12.0 " 9/9 . 8.0 — 10/12 —_ 3.

7/28 11.0  12.5. 9/10 7.5. 8.0 -— — —

7.5 8.0 — — —

7/29 12.0 13.0 - 9/11




ion (pH) concentrations were fcund to be relatively stable ranging from
a low of 6.5 to a2 high of 7;7= 'Both hardness and total alﬁélinity vere
found to range between 17 mg/l to 68 mg/l. The higher reading§ occurrea
during the warmer summér menths.
'Montaqa Creek exhibited less fluctuation in chemical water charactef-
istics than Rabidéux Creek. The dissplved oxygen ranged from 9 to 12
ppm, pH fraﬁ 6.8 to 7.7, and h;rdness and total alkalinity from 17 to 34

mg/1l.

Water.samples were collected jointly by ADF&G and USGS from three
sites on the Susitna and the USGg laboratory carried out the complete
standard chemical analysis. This data is presented in Appendix II,
Table 7 and considerably expands the data base which will be used for
future comparisons.

Field determinations of dissdlved oxygen, pH, hardness, total
aikalinity and specific conauctance wera collected in clearwater sloughs
and tributaries and are tabulated in Appendix II, Table 2. The fiﬁdings

were within acceptable limits for fish life and were in the range of

“expected results for natural waters in southcentral Alaska.



CONCLUSION

lBaseline inveﬁtory‘studies, to date,:emphasize the need té initiata
a2 comprehensive study to properly assess the potential environmencal
impacts to the aquatic ecosystem of the Susitna d:ainage by the proposed
Watana and Devils Canyon hydroelectric project prior to final designv
approval and constrﬁction authorization.

The Susitna River is ; product of its tributaries. All aquatic

\

habitat and populations (within the power transmission corridor site,
construction road routes, and aﬁove and below the proposed dam'sites)
which would be directly or indirectly affeﬁted during construction and
after completion of the prcjecﬁ Qust be carafullf evaluated. It is
imperative to thoroughly investigate the interrelationships between the

aquatic biology and the water quantity and quality of the existing free

aesthetic ;oﬁsiderationz should 2lso be included.
With this information the Alaska Department of Fish and Game will
be aBla to provide the input for preventing unnecessary losses of the

fisheriés and related resources held in high esteem by the people of

—aAlaska -and -the -Nation—as—a-whole:




RECOMMENDATIONS

Coutinued collection of biological data and completion of resource
assessment in the area affected by che.prcposad hydroelectric project
is essential to understanding the potantial impacts of the proposad
actica. Appendix III is a summary of ADF&G's recommendations for
essential aquacic studies.

Direct studies of aquatic and terrestrial specles can delineate a

population and indicate their distribution throughout the year and define

why species are there to a certain extent. Seasonal life history

studies must be accompanied by habitat studies if we are to detarmine
the full significance of habitat alteration to the population.
The studies identified for the pre—authorization environmental

assessment are necessary to predict the impacts of hydroelectric develop-

- ment on the ecosystem. The objectives of the biological investigations

are based upon the assumption that the Devils Canyon and Watana two dam
plan will be selected. It must be realized that as the plan evolves and
new iﬁformation becomes available, tﬁe program must be flexible enough
to permit adjustmeat in study direction. If other basin development
schemes are proposed, study time and costs will have to be.reevaluated.
Capital requirements for each year were based upon FY-78 dollars. Imflation
will therafore necessitate annual supplemental allocations which reprasént
revised cost estimatcss. The proposals are closely integrated and
demonstrate the neéd fer continuity. The design, timing, manpower
requirements, and funding levels of the individual projects have been
coordinated.

A team of rescurce specialists representing various sciencific

disciplines will be raquired o carry out f£ield investigzcions in habitat



assessment. aAdequate time will be required to organize study personnel
and procure equipment prior to the first field season. An untimely

' delay could prevent the imitiation of the field studies ome year. (

-
4
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,thalggt are apparencly the major factors-influenmcing distribution

AQUATIC BICQLOGY STUDIZS

Tatrocuction

The proposed Susima River hydroelectric project will have various
impacts on both the indigencus orzganisms and the nacural ccnditions wichin
the aquatic exvirommene. The fish populations are the most obvicus aspects
of the aquatic community whera impacts will be evident due to their ecomomic
and recreational importance to the people of Alaska and the nation.

However, studies camnnot be limitad to the fishery resource alome due t5

the complex incerrelartionships betweenm all biological components of, and
within, the agquacic community amd the assaciated habicac. The majoricy of
the impacts on fish species will likely result from changes ia the nmatural
regimes of the river rather tham direct impacts om the fish in the wicinity.
Primary araas of comcern ars reductiom of stream flow, lacresased curbidicy
levels during winter months, and thermal and chemical poellution. Alterations
of the habitat may adversely affact the existing fish populacions and

render porticns of the drainage either ncnp*cduc: ive or umavailable in
future years.

Baseline fisheries iaventories wers conducrzed by the Alaskz Department
of Fish and Game im the upper Susirtma River during the 1974-1977 fiald
seasons. The Susitna Basin is the major coho, pink, chum, and chizocok
salmon production area within the Cock Ialet area. Although totzl escape-
ment estimatas have not been derived for this system, iz is probably the
second or third largest sockeye salmom production area wizhin Cock Inlec.
Grzyling, rainbow trout, Dolly Vardem, lake trout, whitefish, and burbot
are among the important resident fish species present. '

The incerrelationships within the biological communities and-betwaen-

"their habizats must be claarly defined to protsct the aguatic ecoasystam

from losses incurTed by hydrcelec:r c development. The effects om the
anadromous: and residenmt fish pouulatious are of primary concara to th
Alaska Department of Fish and Game fisheries divisions. Aquatic studiss
will, therefore, concantratz om tle seasonal life histories and criziczl
habitat requiraments of fish species prasent.

Seasonal flucrrations ia the- chys*ocnem&cai~ccmu051:icu-of~thewaquz:i‘"

cf—Iisk
within the upper drazinage. Aoy alterations resulting from nydrcelactTi
project aczivities which restsict or reduce quality or quantity of raquised
habitar will also reduce f£ish populations and associztad members ci the
aquatic cemmmily. - !

Each adua:ic community 1s dependent upon various river mechanics Lo
provide the necessary habitac for its existance. Depch, widch, azd wvelocicy
of the stream flow determine the qualizy and quancicy of habitac availa
to zquatic organisms. High water discharge associated with spring and
surzmer run—~off results in important physical habizat altsrzcions. - Uar
flowing waters diluce and tramsport aa u*aT and aan-ganeratad polliutzz
A flushing or scouring actiom occurs during periods of high flows and
removes depositad sadiments and fines, resultizg iz an annual cleamsing ¢

the river bottem. This is an izportanc factor ia rivers liks the Susictz
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which transpors large amoumes of glacial sile. Depdvition of sedimear
without the amnual scouring could change the overall productivicy of bhe
river, eventually suffocating some of the aquatic organisms.

Individual study proposals are desigmed to provide the necessary
background information to emable proper evaluacion of Impaczs. Six general
objectives have been outl.ned

1) Determine the relacive zbundance and d.s:‘ibucion of anadromous
fish populacions within the drainags.

2) Decermine the discriburior and abundance of sel2ctad residenc
fish populatiozs. )

3) Determinme the seascnal habizar requiresments of anadromous and
resident £ish species during each stage of their 1ifs hiscories.

4) Determine the economic, recreational, socizal, and aestheric
values of the existing resident and anadromous f£ish stocks and
habitat.

5) Determine the i=zpact the Devils Canyon projecs will have on zhe
aquaric ecosysters and any required mitigacion prior to con-
. stxuction approval. :

6) Determine a long term plan of study, if the project is azucthorized,
to monitor the irmpaces duriag and aftar project complerion.

Fisheries and physiochemical sampling techniques znd equipmenc for
large rivers similar to the Susima are in the early stages of developmen:z.
Research and development must accompany the study to modify equipmznt and
tachniques to the habitat condltions of the specific environmsnc to be
evaluated.

The large drainage aresas encompassed by the project are divided
cacagorized by locarcion and activicy. The three major sctudy arsas are:

1) The Susitna River basin becween Denali Eizhway and Ccok Inler.

2) The proposad trznsmission lize corridor and cemstruction road
"drzipage areas.

3) The Cook Inlet eszuarizes area.

All proposed studies are interrelaced znd have been coordinated to

produce specific results. The eliminzrtion of any segment c¢f a project

will tequire revision of study plans. Iavestd gac_ons nave been arbizzzrily

divided iaroc anadromous and resident species studies. To insures precise

and adequates aquatic data are collected ezch study is limited o 2 specilic

geographic areas. & sufficient zumber of personnel —ust tierzfore de

distzibutad throughout the study arsas to izsures a cross-sectiom of ha
2

-

conditicns arz examined and movemsnts of Zish populations are menics



Ticle: Impact of the Proposed Devils Canyon—-Watana Hydropower Projeczs Cn
Anadromous  Fish Pouula tions Withiz the Susitza River Drainage.

Objectives: Determize the ax:ur.zda.::u:.'= and dist=iburion of anadromcous :_.sh
populard ons. ‘ :

Determine the seascnal freshwater habitat raquirements of adult and
juvenile salmon, including spawniag, incubaciom, reariag, and migracion.

3ackground: The salzon stacks of the Susitma River dra;nagn are aajor
contribucors to the Cook Imlet area fishery. Detarmining totzal escapement
into this system is greatly complicatad by the glacial conditioms of thae
mz2jor Streams amd the emormity of the area. Management of the northern

Coock Imlet salmon stocks has been difficult dus to the mixed stock ccmmercizl
'fishery In Coock Ialet amnd the lack of adequate tools to provide accurzzte

ln seasom escapement estimares for the drainage.

~.The major hydroelectric project izpacts on the anadromous Iish speciass ars

expectad to be due to chamges in habirat. Alteration of the normal flow
regimes and the physiczal and chemiczal watar .characteristics will probably
be the most critical impacts. It is difficulec a2t this time to derermine
the distance downstream from the proposed dams  thac cnanges.:ill ocour,
Studies conductad by Townsend (1975) iz the Peace River demonscraze that
effects were observed 730 miles downstrzam from the 3ennett. Dam.

The Alaska Department of Fish and Game has conduczed fisheries iavesciga=-
tions in the arszz of proposed dam constcruction downst-eam sizce 1974
Exphasis has been on the invencory of adult and juvenile salzon stocks an

Pugia

babitat assessmenc. CurTeat research ilavestigacions have conecentracsd on
determining total sscapement of salnon specias iaco the Susicza drainage
and intrasvystem migracions of fzy. Successful tag and recovery proiects
ware operated in che lower river during 1975 and 1977 and the Zsasibilicy
of sonar operation was testad in the mainstem Susisna River approxtizacaly
25 =iles upstream from Cook Inlat during 1976.

Culy through ccmnlete s:ock assessmenc will iz be possible to decer=mi

04

what porticn of the Susitma River anadromous fish runs will be aZfaccs

by the project and decarmime the level of mitigactive measures waica will
ultimately be required. It is essential co know what portion the affsctad
stocks contribute to the tocal Susitna River szlmon esczpement iz order €O
decermine potential losses of fish populations and numbers. Zconomic
values and relacive importanmce czm be determined after establishing this.
Pink, chum, and chinook salmon ares the dominanc species uzilizizg the upper
reaches of che drazinage although sockeye and coho salmon ars also observed.

adules
Population estimates of salmon species ucilizizg the Susitna River zbeve
che Caulitzma River confluence weres estizatad duriazg the 1976, 1973, amd
1977 field sezsous basad on tagging and subsequent recovery cf Iish. These

studies indicaze a portion of the salmom tagged are 10t destized
above the tagging site, but rather belew it. The izpertamcs and
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of this milling behavior in the upper river arezs requires definirion.

The alteractions in flow and watar qualicy in the mainscam river afcac
project campleciom could significanmely affect this behavior and consequencly
spawning succsss. Behavior medifications and disoriencaciom of fish cna

to tagging and handling may have hesn a cont“lbut*ng facror.

Observations of spawning areas between the Chulitna and Susitaa river
confluence upstream to Portage Creek during f£all surveys indicace tharc a
reduction in flow to propesed posc-constTuction levels would pravenr
dccess to many izportant spawaing arsas.

The degree of impact of reduced flows will be dependent om the total ar=a
affectad. The distamca affected downstr2am would depend parcially on the
contribucion of the natural Susitsaz River f£flow regimes to that of each
major tributary and the drainage as a whole.

Studies conductsd during the lace 195Q's indicarca that Cock Ialet salwmorn
stocks arza unable to ascend the Susitna River beyond Devils Canyon, the
latter being a natural water velocity barriar to migratiom (U.S. Deparzment
of the Inrerior, 1957). Reports from local residsnts of salmon obsarvaticns

above Devils Canycn indiczce that this should be imvestizatad furcher.

. Juveniles
Previous studies have definmed important clearwatar streams and spring fad
sloughs within the Susirma River draimage which support juvenile anadrzomous
fish species. Iavestigations have, however, conceacraced grimarily en
Summexr Tearing arsas. Surveys Iindicate these populations are not stacic,
bur vary in abundance and disczibucion. Studiss conducted duriag the
wintar of 1974=1975 revealasd thaz juvenile anadrcmous specias also ucilize
the mainstem Susitna River.

Datz collected since 1974 prcvlde only baseline iaformaction. Gemeraliza-
tions may be made, buz sufficienr information is not available o deazarmins
pecific impacts of dam comsczuction and operatiom on incubacing znd

earing anadrcmous species.

[ ]

3]

. : Adulrs

‘Procesduras: Empnasis should be on determining total salmon esczpement

inco cthe draiaage, stock sebaracion, and habizztc evaluation. Types of
sampling gear which can be urilizad in the upper zrea of the river and
catchabilicy of adulr salzon migrating upscreazm greatly afiect che succass
of a tag and recovery program. Recent developments and improvemsncs i
sonar salmom counters are a viable option. A sonar councing svstem a'“-a
for operztion in the upper Susitna River would have to be qesxgnad an
tasted. Installacticon of weirs or councizg towers t0 detfar=ise ascapements
would be feasibla on most clearwatar &Tibutaries.

F=)
-

+
i
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Commercial Fisheries Uivisiom will operace sida—scéﬁﬁiag sonar salmon
councers in the lower Susimma River during 1978 as part of their ongoing
studies. A salnmom tag and recovery program Co provide an altarmacta
escapement estimata could be funded through Devils Canyom scudiss to -
provide addirziomal data and supplement somar escapement informarion. The
duracicm of this project is depemdent om correlacion of population esci-
mates and somar counts. Daca obtained from these studies would be
correlaced with population estinates in the upper Susitma River. Through
these scudies the importance of the Susitma Xiver salmom stocks to the
Cook Imlet ar=a as a whole could be determined.

Evaluation of milling behavior of adul: salzom in the upper Susizma 3iver
will requires new sampling techmiques. Obtaining escapement samples and
marking them to determine migrational charactaristics without czusing some
moddification of norzal behavior is difficult. Internal somic tramsmictars
may be utilized to evaluaze this. The effactiveness of this type of tag
in heavily silt laden waters would have to be tested. Recently develovped
stock separation techniques based on salzmon sczale characteristics zay

-~ —

eventrually enable researchers to assign unknown stocks to svecific areszs.

This technique is still in the developmental research stage, but prelizminzry

[

daga izdiczze that samples obtained from Coock Inlat can be assigned to
cue of the thres major salmonm producing systems with + 14 perceat confi-
demce. A largze data base of scale characteristics from tribuzary systems
would have to be sstablished beforz analysis could be =made.

Surveys and escapement sampling should be conducted in the propcsad
Impoundment areas becween: the Denali Highway and Devils Camvyon duriz
periods of peak adult salmou abundance. Inizial observations would be
conducted by aerizl survays to document the prasence or absence of adul:
salmon. Surveys would be dome iz conjunction with resident fish iavesci-
gations. Data obtaiaed would be utilizad to datsrmiae necassazy =icizazion
=easures. '

Water qualicy, quancizy, and biological studies o pradict the effaczs om
spawning and migracion habiczat are described in the habitac study sacziom.

Juvenilas

Tear-round studies are required Co determine coxplete juvenile sa’*on
distribucicn and habicaz ucil lzac;on data.

Surveys of all reariag areas defined ia previous studies should be con—--
tizued. The distribution, species composition, and growth cﬁazac°=*'s::cs

-

of juvenile saloonids should be momitored. Additicmal sampling agquisment

-l S s

)

should be zzployed to assure reprasentcative sa.ples aras being collazced.
These include seines, minnow traps, small £yka trTaps, and dip nets. rfore
Zur sample analysis should be ccntlnued and ralaced to nve*: brats studiss.
Wincer sampling should be Znitiaced om selected slcughs and clesarwacter
coibucariss that support significanc populacicans of resaring Zish during

the sucmer and are also accessible during the wincsr zomshs. | Thysd

i
chemical parametsrs of the aquatic hzbizat will e zonicored duriag sach
survey.
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The ciming of mig*a: on of juvenile fish f£rom sloughs and tribucaries to
the mainmscem Tiver amd the exrent of mainstem ucilization should be docu=
mented. Faeczors which tzigger the ocutmigration will be detarmiaed through
hzbitat monitoring. These will include wacsr temperaturs, ics cover,
relacive wacer levels, dissolved oxygen, pd, and conducszivicy. Fish
samples will be collectad primarily by traps. Caded wire tags and/or
pigmenc dye marking wmay be effecrive methods of determining intrasysctem
migratious afeer initial documentacion of this phenmomenon.

The quanticy and qualicy of wacer within the maiastam Susima River will

be monirored year round. Daca will be obtained from U.S5.G.S. gzauging
stations and at addicional sites by field czews momnitoriag £xy disczibucion.
(See Eabirars Sectionm). )

Schadule: Following is a preliminary schedule of anadromous f£ish projece

activicies. The iniriacion of some segmencs of the studias will be dspandent
on testing of sampling equipment and delivery time requirsd for mors complex
equipment, i.e., sonar counters.

The alscal years (FY) outlined encompass the period of July 1 through
Juce 30. . :

Y 79 Determine cotal salmon escapement astimzta.for the
Susicgma River drainags.

Determine total escapement in selactad screzms in the upper
drainage.

Monicor abundance, distzibuticn, charzctariscics, znd
habitac requiremencs of aduls and juvenils salzoonids.

Monicor physical, cherdcal and nydrological parzmecazrs of
the mainstem Susizanz River, sloughs, and clearwacer
tributaries.

Evaluate the faasibilirzy of cperaction ¢ various cyges of
sampling gear Zor use iz the upper river arass.

Begin building daca base Zor stock saparaciom studieas.
Y 8Q Coutinue salmon escapement estizzcss.
Contizuekfry and habi:zac studies.
Evaluaté 2illing behavior of adul:s salzon.
Contiaue warer quancicy and qualisy monizoring.

Contiaue impowmdment surveys, 1Z salmen ars observed
during FY 79. ‘

Continue scock separation studies and begiz decailed
apalysis. ,



FY 81

¥ 82

¥Y 83

Cost:

FT 79

TY 80

FY 81
FY 82

FY &3

' Literarure Clitad:

Continue field monitoring and prepare £inal Taport. 5]

LT ‘ = ' / }
Can:inué”all Y 80 studies and revisanérograms as necessary.

Continue ongoing field projects (FY 81) and begin finmal f}
analysis of projecss. g

$949, 800 - ff
$592,700 | i -
$592,700 I |

$592,700 | g |
$592, 700 | | | rj

Towvnsend, G.E. 1975. Izpact of the Bemmett Dam on the Peace-ithzbasca ‘
Delta. J. Fish. Res. Board Cam. Vol. 32 (1). pp. 171-176. ;;

U. S. Dept. of the Imncerior. 1957. (Unpublished). rogress Repor:z 19356 ’
fiald investigation Devils Canyom Dazm Sice,’ Susitma River Basina. '{
15 po. , ‘4
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Tiele: Impact of the disirma Hydroelactsic Szujecs Un Residemc Fish Species

Obiecsdires: Dazer=ine specias’ prasent ard cz._s..,...mzi:on.
Deterxine gaasonzl azbundamce of selecgizd pc-g-ulaz:’.cns.

Deter=rizne seasgnzal kabitat rTequiresencs pecassary to susctadn tie
speclas prasent.

Backzround: The Alasks Deparrsenr of Fish arnd Game has comducsed limizad
fisheries Ixvestigazicns in tlhe Susitma Xiver and izs czibutarizs, boch
urstsesm and downstTaasm of tle proposed dam sites and in lakes zear thas
Izpoundment azea. Tae gemeral distsibution of residenr specles was wmonitorad
and basic seascnal life history and hBabiltar observations wers couductad
during portions of the spring, swmer, £all, and winrer seascms. Scme
rasident specles maks major migratices from lake and tzibutary systams iaro
tie mainszgezm Susitma for purpeses of overwintering. The Izporsance of this
int=asystem migraticn and the rols of the mainscem Susizaa River is moc
understood at thds time. Surveys conducted detivaen 1974 and 1977 documant
thar a high qualicy sport fishery is provided by cie Susisna Rver, i1its
tributaries, and nezrby lakes. :

?rocsdura:  Seasonzal 1ifs nlsrory, distzibuticn, populacion zbundanca, and
babirac requizement investigacions of salectad residenz fish speclas will
be contizued and expandad. Tkese studies will be closely coordizacad wizh
the znadzzmous £1sh studlies. Special actantidcon will be ziven to thaose
areas Izpors=ant to resideme £fZish whicl may not coinedde with amadrsmcous
£ish habizzz. The study area for rasident fish ixvestigarioms =may be
cansiderably grematar, exzsndingz aleng the Susiiza Piwer frsm the mouch of

the Tyone ‘.L,va'-' to Cack Iznlet, :'_:n:..ud..nv \...-bu:a:'.‘...s bisaccad by trznsmissiczm
and ozd csr:;‘.am.s. -

0f parsicular i—portancs in this study will be cthe detazmizzation of wiztar

-y

d:sc::.au:ian, =igrational and habisar rsgquiremencs withiz arsas subject 2

Toject izpacz. Studias will be made of the txZiluzarias whers resifenc
lsh pradominacssly spawn and reside dusiag tle su=mer zomcis, am=d the
mainscten Susicma River whers m=my of these szme fish =ay wintar., Izphasis
will alsc be gziven to streans impactad by inundaciom. Ewman usilizazicn of
Tasd ident specias will alsc be detarminped.

)

I'n:’.s study will be conducted in two parts, with rasults of the fizst 7o
years af effort beimg campiled amd ana.ly"ad for use ia reslaced studias aad
as a basis for desermind=gz areas whers eflorts should be concenzrztad -
duriag the remaisning years of the scTudy.

Due to difficulsy ia capturing Zish Iz the Sus*‘z::a River thzough the
wiacar ica cover, hizh veloeizies and tuzbid watsar csmdi:zd in tha sux=er,

T

ccasiderable equipment and sarplizng technigue ac‘.-.p:at:'.;ns will te zecssszas7y.
30cm and backpack elaczzoflshing, sids scanrning scumar, scmar, angiiag,
radis tags, anchor tags, coded wirs tags, Iykes aess, seizas, gill aases,

fixad tzaps, fish wheels, weirs, and zzocund survsys will be among 2
tachriques to be exmployed.




Those elemenrs of thephysiockemical and t=cphic mileup of the estizg |
natural habiczes which will be amalyzasd arz discussed under =he Ezhirzr

Studies Seccicn.

Schedule:

FY 79 Organdice Susitma River 3asin study team and coordinace work }
Schedule with otier study teams whera necessazy.

Escablish base cawps and begin fisheriss izvencory, seasonal ‘ }
life history, and assoclatsd habizar iovestizacionms.

Y 380 Contizue field activities and relocats various perscmnmel as ,ﬁ
dictated by data wihlch ara gemerazed. Areas of izvestigaticn '
ineInde izpommdment, tzansmission and rsad corsiders, and
downst=eam of Devils Canyon to Cock Inlec. \}

) TY 81 Continue £iald activiiies amd rslocate various persommel as i

: dictated by data which are generatad. . _ :l

T€:’ rY 82 Continue fZeld acrivizies arnd relocarce various persomnnel as ‘
dictated by daza which are generzced. ' \}
Indsdzte repors wrisizmg procsess. 'QT

FY 83 Comtinue field aczivitias and rsloczte various perscaonel as =/
dictared by data which ar= gemerartad, and iategrace ams .
summarize 31l data callected inco fizal report. ,i

Cosz: T ) r

T 79 $462,9C0

: 7T &0 $416,600 ' {

F 81 . $416,600 | | ‘ ‘

FY 82 $416,600 |

FT 83 $418,;600 o
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Tirie: Iaovestigationsisf the Cock Inlet Estuarine [i:la and Potential
Effects of Hydroelectric Development.

Obiecrivas: Idenzify the IZisheries resources of the lower Susitma River

‘and the Cook Imlaf estuary.

Determine the existing water qualiry and biologiczl productivity of
the lower Susitna River and the Ceock Inlet estuary.

Deterxine the comtXibuzion and i=mmortance of the Susitnz River to the -
Caok Inlet estuary. .

Background: Cook Imlet is approximately 170 milses long and 60 milas wide

at its mouth, with a total volume of 1.7 x 1013 feet3, Tt czn be divided
into two natural regioms, a norther: and scuthern portion, by a natural
topaogzaphic featura, the East and West Forelands. The Susirma River znd
the major streams and rivers eatering Knik Arm represent abour 70-80
percen: of the totzl freshwater emtaring the Inlet (Rosemberg, 1967).

Estuaries gemerally have exceptional usefulness in support of fisheriss as
rearing areas. It is gemerally a high food production zr=a for primary
consuzers such as clams and other filcer feeding organisms and the secondary
az=d tertiary level comsumers, including f£infish and shelilfish speciss.
Migratory fishes such as galmon must pass through the estuarice arzz to
reach thelr spawning grounds.

The estuary is, ia many ways, the most ccmpliczted aznd varizble of the
aquaric ecosystems. Current and szlinity shape tha 1lifa of the estuary
where the enmviromment is neither Zzesh nor sal:s watar. Estuarine curTants
result frcz the imterzetion of one-diraccicon flow which varies with seasonal
run-ofi, oscillaring tides znd the winds. The unicue zssemdlages of
organisms utilizi=ogz the estusrine habitzat have evolved to survive thesa
rigorous conditicems,

Ocearmegrzpnic data Zrem the Cook Inlez astuarize arsa is limited. Tha
extant to which juvenmils amd zdult salizmon speciss uwsilizs this estuazine
arez is unkmeown. I natural fleow regimes and wazar quality ars altersd by
the hydroelect=ic project, adverse efZacts would possibly be obsarvad

within the'Inlst. Baselixze studies to decermine existizg physicchemiczl
babitas cocnditions amd blologiczl productivicy stould be conducrtad.
Parametrars which need to be evaluated include: temperacure, szlinizy, pE,
nucrients, sedimentatlon processes, walsr stage and veloeisy, znd biclegiczal
accivisias.

Investigacions of esctuarine areas are more difficul: than for tiver syscems
larze vessels.

Toceduras: Baselime aquatic bioclogy, zad habitat studias and a thorough
lovestigacion of exiscing data available or the Cook Izlers area will be
conductad prior to imisizticn of any comprehemsive £121d ixzvescigzticns.,
This envirommencal dacz will provide an adequata dztz base Ior dezermizicg
the dirsczion and lavel of fuctures fisld scudias zacessazy to project the
eifzcts of the hydroelsctTic preoject on the astuzrine a2cosystam.



Schedula:

cast:

FT 72

IY 80

TT 79

rT 8Q-83
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Canduct fi21d rasesrch and apalyze tle dazz callscszad.

Review and evalupats existing exyizcumental data of zhe
Cook Inlet ar=aa.

Develop comprehensive. study plan.

Activiriss will depend om FT 79 fizdings. Cugoizg
ronitoring and previcus studies =y provide sufiicismr
daed. If not, addisfomal £121d izvestizacions will
hzave to be initiatzd.

475,000

Opex. Will depend om ET 79 results. . Overall
“allocacdon may bzve to be amendad..

Litaracura Clzed:

Rosenberg, D.H., S.C. Bu:':e.x..., X.V. Matarajan, 2nd D.W. Eook, L967.
Occanograuny of Cogk Inler wirzh Sneciai-ra.afe__:ﬂ -to-the effluens—
from the Collier Carbom and C&em.,.:..l Plzmc. Iasticm

b ed-Y of Mazsize

Sclence, University of Alaska. ' Repast Yo. 2.5/-:. 80 po.
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Tiele: Susitmza River 3asin Eabizart Iovestigaricns

Qbdecrives: Identify seascomal habizar characzaristics asscciacad wirh the
Susgisna River 3asin apadsemous and residenmz £isherdes,

h

Define the cmmplex intercelarcionships betwasn the variocus compomencs o
the habirzr. .

Deter=rine whilch habizar componanes ars czitical £3 tie sustauangs of
:ha-e:is:ing fisheries, and why.

3ackground: Mziorenmancs of anadremous and residear fish populatioms wisiiz
the Susiifma River Basin will require a thorough wmderstacnding of their lisa
sustaining habisat. Ixpaces.by the hbydzoelacezic project whick alter or
redoce the quantity or qualiry of the cerdtical spawaing, incubazion, reariag,
and migration habitzt of these species will raducs or elimdazra thedir
populations. Major changes may take place in the biacic communisy with only
a subtle change in :ha babizaz.

Baselize physiocherdcal and biolegical agquacic habizzat dazz werz callacnse
berween 1974 amd 1977 by the Alaska Denartment of Fish and Game ar selscszed
gites withis the: Susizm=a River draizmage. The United Statas Gaological
Survey and other .agemciss hxve a.so oonitored paysiochemical parzmatars of

the drziznzgs.

Lizeracurs on the phys&ocnam_cil and biological composiszion of aquaci
hab:.,:a: in lotic and lentic emvizorments and izs ralacicmships 2o zquacsce

,»c.mmnni"es is also =zvailasla.

F'l

Procedure: Personrel ccoducting seasonal Zisheries lifa history invesci-

garicons within rke Susizma River 3asia will concursancly collscs the majoricy
of the associarad physiochemical £isld habizzc dara. Ia sizu wacar velocicy,
width, depth, gzadianc, tamperaturs, conduczivity, pE and dissolved oxyzen
deasurements will be colleczed wizh sopoisticatsd elscsromic and mechaniczl

instruzentarion. Watar samrples will also be eolleczad for lzhorzmory analyses

- of basic merals, dissolved solids, tozal susvended solids, alk=linizy,

hardnass, pE, conduccivisy, and total recoverzbla solids. addisicmal iz-

cigazions by Zfishaerdiss personmel willl iaclude water surface and sedi-
Zentaticn profilss. The U.S.G.S. will be conzrzciad o izstzll stTazm
gaugi=g stations at selaciad siﬁes.

Biological babizar izveszigazicns will izaclucde prizmary productivizy, benmtihcs
species compoesition amd diversisy,  forage £ish, pathological, and bigassay
studies. Benthcs, forage f{ish and £igsh pathology izvestigations will te
iatagratad w*.h fisheries 1ifa history studiss. Tae razmainizg tiree will de
conduczed as *v-dha_ studias. '
To define the complex Ifarcsrralacicoshiss of the dymamic nabizat coudizicas
0f the Susima Rdver Basia iz will be necsssazy o collac: dacza over an
exzendad period of tiza. 3egause of the pracise zeasursments Iaquirad
equirment Zor thils iavescizacicnm will be cosctl

2
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E{j:inVestigaticns.
FT 79 $191,000
T &0 $14%,000
TY 31 $1&9,ﬁ09
FY 82 | $149,000
_FT 83 $14s,000

T 82
ras

Cost: ZFersomel

Orzganize field stafl and procure equirment. Estzblish

£ield czmps, imstall aqu_pme.t, gud inzzlarte £lz21d and
office Tesearci. , "l

Ccn:i:ua'

Contimne

. Concdzue

Contl:me

Zeld and ofiics researci.
£i21d and ofiice research. _ , ,j
£2eld and @ffics resezarch, T

feld and offlce studies, amalyze datz, and

write TEPOTE. . ' ‘)

zud their assccizted expenses ars inclnded in the fisherles
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Tirle: Transmissiom: ;rr.dors, Access Rocad Cor=id and Const=ucsica Pad
Siges Fisherias Iovestigarcions
Obieczdvyes: Idemeify all fishery rescurses wizhin tie four propesed t=ans—
zission corridors, the access road corzidor, and che eomserucsicn pad
sices.

Idanrifly speciss presemt Iz these wacers and decarmize seasomal prasence.

Identily the babizat associated with these species.
Backzround: Four toamsoission corsidor routas, one accsss road cozzidar,
grzvel and £111 sites, and mumerous buildisg sira pads ars under comsiderz-
tion. The cor=idars will provide human access to previcusly izaczessibdle
arsas. This access will councentrace sportsman efforts im cersailn areas
which may result in adverse izpaczs t©o agquatdic 1ifa. Uncontzollad ramcval

- of gxzvel and £11l for comstruction activizies will also adversely afiac:

the aguaticz habitaz. Yo hydroelsctzic r=lated fishery inmvestigazdcns of
these ar=zas hava beem conducrzed. Other sourzes. of fisheries daca in thesa
draizmages are imsufficdien=, :

Poocadures: Flshery rsscurzag, their seasonal prasencs znd associzrad
bapitat will be idemziiied withdin these a:aas Ground suzveys, fish
twapping, £ish maridng, benthic speciss collection and physiochamical
water quallty measuremewnr tachniques will be conducted. Backpack slactzce-
fishing, nets, t=aps, anchor and radio tags, elsctrophoresis i:sn:unan:azion,
weirs, benthic samplers, sophisticated warer quallfy measurement devices,
waraer quantizy measurement equipment, and survey squipment ara ahntg the
equisment which will be undli=zad.

Schedula:

I 79 Organize c:r-idor and building sizz scudy teams, procura
equipment, and coordinaza schedules wizh ocher study fz=ms
whare necsssary.

Estzblish base carps and iziniace fisperias TascuTc
ldenttiicacion, species idencificacion, and saasonzl
presercs and nabizat iovestigactiocms.

FY 80 ° Continume field aczivicies

77 81 Conzinne f£i2ld activicies and Talocatz various perscozmal as
digzatad by data and overzll study Zizdings.

Y 82 Continua fisld aczivitias and :aloca:= va:*cus Jerscomal as

ictared by dara amd overzll study fizdizgs.

77 832 Conduizct concentzatad studias 12 gecesszry and izmsagrzcs and

stmmarize all dacs colliactad.

- —— -~ -




Lost: |
FT 79 $13a,sQa
'FY &0 $125,5Q0
FY 81 $125,500
2‘! 82 $123,300
Fre3s  $125,500



ratus
‘Searches, mail surveys, cTeal suzveys, persoral intazviews, and f£ish czg
‘Tarurz data. ‘

Tela: Exigeing Eco:

) —
de, Recreacional, Social anii-lesthecis EZvaluacions
of the Susiima Rive=.

Obiectives: Degpr=ine tie ecomamic values of the aguacic and tarrestzial
ecasystens.

Determize the raczearionmal values of the aguatic and tersesc=tal
eCOSTSCaNS.. :

Decexxine the social values of the aquaric and terTestsial ecosyscams.
Degerine the zesthercic valuas of the aguacic and car-estrizl scosystams.

Background: Ecomomic, reereatisnal, soclal, and assthesic values of the
project drainagss must ba dstermdined in order to project whather the
project will enhance or dixiadsh these values. The close proxizity of
mmmicipalicies containing half the human population of Alaska emphasizes
the need to assess these valuses., The Susitmza drainags 1s hizhly used and
irnorzanc to the sporrt and commeredal fisherman, the Tecreacicnal enshusiasc, .
indusesy, and mundicipaliziss., The populariry of Demald Stzze Park and
nearhy M=, McRinley Nardomal Park further actasts to the hizh social,
reczeational, and azesthenic qualisies of the area. Specifiz dacz on chese
subjecss in the hydroelacsz=ic projecz area wacersheds ars fncsrolscz or

lackdag.

Procedura: The four ocbjectives will be accomplished through staciscticzl

surveys and analyses. Scma of the mathods employed will be lizarz

"Sehedula: .
Y 79 Orgznize perscumel, procurz aquitmenz, and tegiz liszarzzursz
searchas, and develcp survey approaches. ‘
Iy 8Q Continue lizarzarurs searches, analyze daca, and segiz suzvevys.
; b
T 31 Centinue liferaturas sezrches, znalyze daca, and ccuoizuve
SUTrveys. )
7 82 Continue literature searches, aralyze datz, and ccutinus
surveys.
v 83 Continue data collaczion and zmalyses and writz rapcre.
Csses:
v 79 ©§200,0QQ
7 3 $20Q,2Qaq
7 31 $10Q,Q¢Cq
T 32 $10Q,0Q0Q0

IT 383 $10Q,0QQ
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{s $2,100,000,000 (Azay Corps of Engimeers 1977). Thé escimated snmual
cosStT fcrbcperation for 100 years following completion is $104,000,000.
Power on the line from the Watama site is scﬁedulad for 1986 and from
the Devils Canyon dam by 1990. Comstruction and maintenance of this

system would comstigute the largest hydro-power project in North America

(Gravel 1977).

Constructiom of both proposed dam sites would inundate 51,000 acres
of ﬁhe river valley, 132 km upstream to a point between the Tyone and
dshecna Rivers (Fis@ and Wildl. Ser. 1975). Water levels of the Devils
Canyon reservoir are expectad to remain almost constant but may fluctuace
up to 55 m (ob. eit.). The Watama reservoir is projected to have substantial
seasonal fluctuations up to 78 m. Downstream flow is expected to be
maintained at a constant rate between 3,000 anﬁ 10,000 cubic feet per
second, eliminating the flooding action that présently eccurs each

spring when downstream flows may be as high as 90,000 cfs (Army Corps of

Engineers 1975).

The Susitna Rivgr Basin has ;cng been recognized as an extramely
rugged wildermess area of high esthetic appeal and as an important
habitat to a wide variety of wildlife speciss (ADF&G, unpubl. data).
Most important to sport and subsistance users are moose (4lces alces)
and caribou (Fangifer itarendus). Hydroelectric dé%elopment has been
under comnsideration in :his area for a number of years and some.very
general ungulzate population assessment wark‘was begun in 1974 (UST&d
1975). Since then no studies Qere conductad iz the project areaz until

1976 wnen limited funds were made available to begin acquiring baseline

II-6



information on moose and caribou populations within and adjacent to the

project area. The purpose of this repoft is to preéent the findings of

this one~year study and to discuss their implications in relation to the

construction of the proposed hydroelectric project.
DESCRIPTION OF AREA

Moose movements and habitat use were studied in that portion of the
Susitna River Basin lying between latitudes 60°30' - 63°15' north and
longitudes 146°30" - 1495 west (Figure 1). The iandscape'iS‘primérily

mountainous and ranges in elevation from 300 to 1900 m. Semi-arid

. .conditions dominate this area of the basin. -Temperatures ara’ generally

cool in the summer and overcast days are commom. Smowfall is usually

moderate and ground accumulation does not often exceed one meter.

Prevailing winds are ouﬁ of the east and north. High winds»are common

e

aloug the river during any season.

Along the banks of the Susitna and its tributaries from the Macdlaren

River to Devil Creek the dominant vegetative cover is black spruce

_ (Picea mariana), interspversed-with muskeg -bogs—om the basinm floor.

Occasional stands of black cottonwood. (Populus irichocarpa) are found on
the islands in the river. Understory vegetation in the lower elevations
includeswhighbushH;ranberry (Viburnum-eduZe),mdeyil’s club (Zchinovancs
horridﬁs), blueberry (Vaceiniwn spp.), lowbush cranberry (Vecoiniwn
vitis-idaec) and several representatives of the rose and grasé Eamilies.
Bardwoods such as aspen (Populus tremuloides) and birch (3eitula papyri;

are often found interspersed among the spruce, predomimantly om south-
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facing slopes. White spruce (Picea glaucz) replaces the smaller, stunted
black spruce on better drained soils. The.understcry above 300 m contains
blueberry, lowbush cranberry, Labrador tea (Iedwm spp.), fireweed (Zptlobiwnm

spp.), crowberry (Empetrwm nigrum), and several mosses and lichems.

Alder (Alnus spp.) dominates the reaches just above timberline,
particularly along the headwaters of streams. Willow (Saliz spp.)

exists throughout the study area but occurs most frequently at timberline

and on riparian sites. Alpine tundra extends above the alder-willow

zone about 1200 m. fl.&é$QM¥k af blé'£ﬁzibémmfﬁ§ils“Séﬁisﬁiﬁénfﬁﬂdra-‘:?
adra
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"slopes of the moumtain Eoethlll: :hreugheut mast cf;ihe area., ,_F
PROCEDURES

During October 1976 and March 1977, moose were capturad alqng the
Susitna River from ité confluence with the Maclarem River downstream to
Devil Creek. They were darted from a Bell Jet Ranger helicopter using
standard techniques described by Franzmann et al. (1974) with doses of
Anectine (Succinylchbline chloride), ranging from 23‘to'29 mg. »AllA
captured moose were marked with plastic flagging affixed with metal ear
tags and with either a radio collar, visual collar, or both. Radio
collars were manufactured by AVM Instrument Camuany (Champaign, Illinois).
These collars yeighed 1.1 kg and were constructed of machine belting
13 mm'chick and 65 mm wide with an adjustable inner circumference of 101
to 106 cm. The belting surrounded the radib components which were

encased in demtal acrylic, making the unit waterproof. Each radioc was

equipped with a SB-2 transmitter powersd by cold resistant lithium batrceries.



sets of numerals, one on top and one on each side, to facilitate identificacion

All radios operated on frequencies between 150.700 and 151.875 MHz. }

Each visual collar (as described by Franzmann et al. 1974) had three

[

from the air. Visual collars were placed over many of the radios to gj

enable observers to more easily pick out the radioed individual from a

group of moose. ‘ - =

When conditioms permitted, 2 lower front incisor was removed froﬁ
each moose fgr age analysis using techniques developed by Sargent and LI
Pimlott (1959). Blood and hair samples also were callected to éid in ‘)
assessing physiological condition usiﬁg methods described by Franzmann et al.
(1875). Several physical measurements were taken when time permitted ‘ ‘§

and general physical condition was assessed according to criteria developed

el

by Franzmann and Armeson (1973). Cows captured in March were rectally

N

palpated using techniques described by Greer and Hawkins (1967) to ;>

determine pregnancy.

syt T iy

add

Radio tracking flights were made ménggézggn a Piper PA-18 Supercub k

. equipped with two three-element Yagi -antennas connected-to-a four band,
12 channel portable receiver manufactured by AVM Instrument Company. &

. Tracking methods were similar to those described by Mech (1974). Radio

loczatrions, vegetaztion type and miscellaneocus notes were recorded for : -5

each observation (Fig. 2). During partﬁfiiisn;“flighﬁs wers increased  5

to approximately every 3 to 5 days to more adequately assess initial

production and survivazl of calves. }
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" Figurs 2. Suzvey form used i record data during radio traiking flights along the

Susitna River. Devils Canyon Project, 1978.

SUSTITNA STUDY

MOOSE RADIO OBSERVATION FORM

o

. Jbserver: Weathef:
Time off: Temp. :
Time On:
Radio # Channel Seen Calves Location Vegeta-tion. Notes
583 ée7=;.o
g§4 4-8-2.0
536 4-10-3.2
' 582 4-12-3.0 )
seg 4-6-2.0
633 4-3-2.8
573 2-9-3.5
576 3-6-0.0
T 1-4-2.5
533 4-12-2.4
340 -11-.5 | - [ - ‘
;78 3-4-3:9
179 4-3-1.9
31 3-3-2.5
33 3-12-1.4
13 1-2-3.8
30 5-7-1.5
75 2-12-4.2
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FINDINGS

Numbers of Moose Cavtured

Thirty-nine moose were captured amd collared duriﬁg October 1976
and March 1977 along the Susitna River in the vicinity of that portiom
of -the river which would be inundated by the comstruction of the proposed
dams at Devils Canyon and Watana Creek. Although thé 13 moose collared

in October were not originally part of this study, the data from these

animals is included in this report. Collaring location and other pertinment

' tagging statistics are summarized in Table 1. Eighteen moose were

fitted wiiﬂmfééldufraﬁsmitters and 21vwnre numbéred visual collars only.
Twenty-seven incisor teeth were collected during the collaring operatiom,
and cememtum layer analysis indicated the average age for females was
6.7 years.with a range from 2 teo 13 years: Yeaflings were gemerally
avoided during the collaring opgra:ion. of 21 femalas‘palpated, 18 were

pregnant (85.7. percent).

Blood and physical measurement data were combined with those from

other moose studies an& were presented elsewhere (Ballard and Taylor, in
prep.). Briefly,'the pooled blood parameters testad were very coﬁparable
to values obtained from other studies of populatioﬁs considered to be in

good condition. Some parameters tested (hemoglobin and pack cell

volumé) from the Devil Mouncain area were lower than those from the
other tagging sites, but it is not known if those differences were

statistically significant since no tests have as yet been performed.

e



Date, locatiom and gemeral informatiom of female moose radic and visual collared

| " Table 1.
vl along the Susitma River. Devils Canyom Project, March 1378.
-
| | Collar Collaring Agectine Cementum
' Yumbexr Date Location Dosage Age (vears) Conditcion* Pregmant**
, )
| 8583 3/18/77 E. of Devil Mtm. 27 mg. - - 6 Yo
‘ 8584 3/18/77 E. of Devil Mtn. 25 =g. - 6 Yes
. 8586 3/18/77 Devil Mtm. 23 mg. 10 4 Yes
BER:EEE 3/18/77  E. of Devil Men. 27 ug. - - Yo
T 8580 3/18/77 Devil Mtn. 23 mg. - - e
8038 10/27/76 Watana o 9 - s
| -8573 3/19/77 Susitna-Watana 27 mg. - 7 Tes
.1 8576 3/19/77 Susitna-Watzana 28 mg. 8 6 —
8022 10/28/76 Upper Watana 29 mg. 10 7 ——
- 8588 3/19/77 Upver Jay Creek 29 mg. 8 7 —
§§ 8040 10/28/76 Upper Watana 29 nmg. = 7 —
o g“’8 3/20/77 Susitna~Tyone 27 mg. 2 5 No
. 5 /9 3/20/77 Susitna-Tyone 25 mg. 3 6 Tes
| 8031 10/22/76 S. Bend-Susitma 27 mg. - 7 —_
Ly 8035 10/27/76 S. MacLaren Flats _—— - 7
8018 10/27/76 Butte Creek 29 mg. 2 & —_
1 8030 10/22/76 W. of Ballard L. 25 mg. 6 6 —_
\} 3575 3/21/77 Lower Maclaren 29 mg. 11 7 Yes
2 Blue  10/22/76 . Oshetna R. — - 9 - —_
¢ & Blue 10/22/76 Susitna~Tyone — 4 - —
]}: 5 Blue 10/22/78 Susitna=-Tyone 27 mg. 6 7 —
‘ 5 Blue 10/22/76 Susitna~Tyone 27 mg. 5 - —_
, 7 Blue 10/22/76 °  Susitma-Tycne 25 mg. 6 - -
'l *1 Blue 10/28/76  Jay Creek 29 ng. 3 - -
450 Blue 3/22/77 Lower Maclarsn R. 27 mg. 8 6 Yas
51 3lue 3/22/77 Lower Maclarea R. 25 mg. 3 8 Yes
1 732 Blue 3/22/77 Lower Maclaren R. 27 mg. 7 7 Yas
li 1_ 3lue 3/22/77 Lower Maclarea R. 27 mg. - 5 Yes
54 Blue 3/22/77 Lower Maclarem R. 25 mg. 4 - Tes
/36 Blue 3/22/77 Lower Maclarem R. 27 mg. 7 7 Tes
| 38 Blue 3/22/77 Lower Maclaren R. 27 mg. 12 7 Yes
© 30 Blue 3/20/77 Susitna N. of Tyone 28 mg. 13 - -
31 Blue 3/20/77 Susitna N. of 'Tyone 25 mg. - 7 Yes
} 3 13 Blue 3/20/77 Susitna Bend 27 mg. 5 7 Tas
L) 14 Blue 3/20/77 Susitna Bend 27 ag. 11 7 Yas
5 White  3/19/77 Jay Creek 28 mg. . - - Yas
| 9 Whice 3/19/77 Jay Cresk 28 mg. - - —_
| .0 White  3/18/77 E. Devil Xt=. 25 mg. A - Tes .
‘1l Whice 3/18/77 E. Devil Mtm. 27 mg. - 7 Yas

] B
t E *Condizlon was determined by general appearance and ralative amounc of fat over rump and
o tibs. Scale of 1-10, 10= excellent. See Franzmann et al. (1974) for critaria.

| H *Qnly cows collared in March and palpatad arz included in zhis columnz.
]
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A total of 270 observations were recorded for 18 radio ccllared'

moose between late October 1975 and mid November 1977. One radio collared

USRS Y

moose was found dead two veeks after collaring. Tku&Jﬁﬂmm&&mE#&;ashJ¥as

s e A PR R

undetermlned we suspect, however, that it vas-»

Another

moose was lost from the sample when we were unable to relocate it after

P B T 33

one month of tracking. Its loss was attributed to a fiéigg'tfaasmztnéé;

Movements

Radio-collared moose occupiled areas ragging’frcm 21 km? ﬁo 520 km?
(Table 2). Significantl& smaller areas we;a océupied in the rugged -
terrain between Jay Creek and DeviIS‘Canyon~thanvea3trofvJay Creek whersa
the terrain becomes more open and level. The correlation between the

number of sightings and size of range for each moose was r = 0.50.

Observed locations and de:ailed movements of each radlo-collarad moosa

are presented in Appendix I. A brief descripcion of radiced moose

movements follows.

Devil Mountain Area : -

Three moose (#s 8583, 8584 and 8586) were radio-collared on Devils

Mountzin on 18 March 1977, approximately 3 km north of the Susitna River

(Fig. 3). All chree remained in the vicinity of-their tagging;}qca;ion'“““““i“

~“yntil- spring when #8583 moved 8 km east. Both #8584 and #8586 remained

on their winter range through April. 4t the end of May, during the peak
of calving, #8584 and #8586 were located 10-11 km to the southeast on

the other side of the Susitna River within 2 km of each other. Three

e



i B Table 2. Range size, number Sf locations and minimem owumber of river crossings of

radio collared moose along the Susitma River. Devils Canyon Projece,
: Mareh 1978.

.' ‘Collar Number of Range Range Total . Minimm aumber

Number lLocacions Length km. Widech km. Area k:m2 of river crossings
. 8583 12 11.6 4.8 30.9 a

8584 12 17.7 4,5 37.3 3

8586 : 10 17.7 5.3 30.9 L

8589 2 s e — -

8580 3 — — —r -

8038 19 14.2 9.3 51.3 Q

8573 14 14.8 7.9 47.6 2

8576 12 6.9 6.4 20.8 0

8022 18 24.8 17.2 180.2 1
: 8588 11 13.5 8.2 39.9 1*
Y 19 17.1 6.4 49.9 0

5578 17 14.3 5.5 32.2 1
© 8579 : 10 30.86 11.9 173.2 2
- 8031 26 16.1 12.1 74.7 0

8035 23 62.3 154.0 373.4 Q
. 8018 18 65.0 18.7 520.1 2

8030 24 55.5 21.2 415.8 2

8575 20 103.0 10.5 291.4 0

270 Toeal Ave. range size 148.1 2 15 Toral

* Cow obsarved omn island.

Corralation between number of sightings and size of range for each moose = .30.

!
“



Figure 9. LOCZT10N ana uenersl Kange Jlze IOT Xadlo-lLoLiidarea MmOoose Al

ulg wae

Susitna River near Devil Mountain. Devils Canyon Project, March 1373. )
#8580 = B3 , .
= 8584 = (D ' . ] o .
#8583 = D2 | °14/
#8586 = e :

™

——.



VA‘
days later #8584 wasiteen with two new calves and #5386 was seen with

one. Number 8583 was not pregnant when palpated in March. She remained
on the north side of the river within a 3 km radius of her April location.
Yumber 8586 lost her calf within two weeks and remained through the fall
within 6 km of her calving location. Moocse #8584 lost one calf within
the first two weeks and the other pricr to the first week in July. She
was found on the nofth side of the river om 28 Jume and on the south
gide on 5 July where she remained through the fall. All three moose
re¢ained at elevations below 950 m during the time they were monitored.
Some seasomnal fluctuation in elevation occurred just prior to calving as
#8584 and #8586 moved down from the south facing slope of the riverbank
and érossed the river to calve. Seasonal home ranges for all three

moose appeared to be small, probably not in excess bf 20 kmz.

Watana Creek Area

Three radios were placed on cows along uppe£ Watana Creek in October.
Two of these females, #8040 (Fig. 4) and #8022 (Fig. 5), were collarad
together. Both moved to lower elevations as wianter progressed and
remained there untiliJune. Number 8040 was seen with twins on 8 June
but on 16 June the calves were missing and were never seen again.. The
cow returned to upper Watana Creek and rewmained within a 2 km radius
throughout the fall. Number 8022 cfaveled considerably fazrther than
#8040 as she crossed the Susitna sometime in February and returned in
March. On 1 June she was seen in the same vicinity as #8040 on lower
Watana Creek. On 16 Jume they were again found in close proximicy. Her

movements indicated no distinet migration between winter and summer
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Figure 4. Location and General Range of Radio Collared Moose Numbers = al
8038, 8040 a7 8573 Along Watana Creek. De:ls Canyon Project, |
March 1978. =i . atH . 4

8573 = RN
8038 = [TTIITIT]
8040 = 5
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ranges. Number 8022 was never seen with a calf. During the calving

season she was found in four differemt locatious.

Number 8038 was collared 5 km south of Big Lake. During all 19
observations this moose was between 600 m and 950 m elevation (Fig. 4).
Although she was observed ﬁith a new calf on 26 May, when checked again
on 31 May the calf was missing. From Jume through fall she appeared to

move constantly, and ranges used throughout this period overlapped that

of winter observations.

On 19 March three females (#s 8573, 8576 and 8588) were collared om
the north side of the Susitna between Watana and Jay Creeks. Number
8576 moved less extensively than any of the other radio collared females
(Fig. 5). She was observ;d 12 times, all on the north side of the river
within an area of approximately 28 lm?. When last observed om 30 November
she was within 2 km of her tagging lécatiou. Female #8588 also‘wingered
along the north bank of the Susitna. She moved to an island in the
rﬁvar in early June and was observed again on the north bank on 8 Junme
where she remained chrough_November (Fig. 5). Number 8573 wintered
along the n;rth shore of the Susitna and crossed to the south bank
during calving season (Fig. 4). She was never observed with a calf,
although it was determined that she was pregnant when collared. GHowever,
she was not visually observed between 26 May and 3 June. She remained
on the south side of the river until July when she returned to her
collaring location. She stayed there until 30 November when, after a
moderate snowfall, she moved to lower elevations near the mouth of

Warana Creek.



Figure 5. Location and General Range of Radio éolla'.r'ed Moose Numbers'
8022, 857€7mnd 8588 Along Wata:a Creek. #®wvils Canyon Project,.
March 1978. - R




Susitng Bend Arec

Movements were more extensive for those moose collared east of Jay
Creek. Number 8031 was collared in 0ctobe:il976 on the north side of
the Susitna ﬁear the mouth of the Tyonme River. Two others, #s 8578 and
8579, were collared in the same vicinity in March 1977. Number 8031 was
observed almost exclusively between 600 m and 950 m in spruce habitars
along the north and west banks of the Susitna (Fig. 6). She was never
observed on the south bamk of the river. She had a calf when tagged
which survived the winter, but she was never observed with a calf the

following spring. No seasonal range preference is discernible from her

meovement patterm.

Number 8579 was once found 30 km from where she was cqlla:ed (Fig. 8).
She wintered along the Susitna and crossed to the mouth of Goose Creesk
in May. She returned to the anorth side and.moved to higher elevations.
near the headwaters of Coal Creek during calving where she remained
through Novémber. She was not located during June and was not observed
with a calf im July, although it had been determined in March that she

was pregnant. She remained in the high country through November.

Cow #8578 wintered in the same vicinity as 8579 and then crossed
the Susitna to the mouth of the Oshetna River (Fig. 6). She never
returned to the north side and spent the remaining summer months and
fall inp an arez of approximately 7 kmz, west of the mouth of Goose

Creek. Number 8578 was not pregnant when collared in March..



Figure 6. Location and General Range of Radio Collared Moose Numpers ™ —
. 8031, 8578 and 8579 Downstream from the V!acLaren River., Devils
Cany'cm, Pro;e :z:-, March 1978.
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Number 8030 was collared very close to #s 8031, 8578 and 8579, bﬁt
h;r movement patterns were totally dissimdiler (Fig. 7). She moved south
across the Susitna River 'and wintered along the drainage of the Tyone
River. By 10 May she had moﬁed 2 km to an island in Susitna Lake and
was observed there with a calf on 30 May; She remained with her calf

through August in the vicinity of Tyone Village and returned on 5 October

to within 1 km of her collaring location.

Mbclaren Rtver Area

Two females, #s 8035 and 8575, were collared along the Maclaren
River. Number 8035, collared on 27 October 1976, moved 59 km during
November and early December to the mouth of the Oshetna River where she

remained through March (Fig. 8).. On 22 April she was observed returning

" to the vicinity of her tagging location. She was observed om several

- occasions in this area without a calf throughout the summer and fall.

By 22 November she had returmed to the mouth of the Oshetna River, 30 km
from her previous location. During April 1977, #8575 migrated 103 km,
the longest movement recorded during this stu&y, frdm the lower Maclaren
River to Sucker Lake south of the Glenn Highway near Tazlina Lake (Fig. 7).
She was pregn#nt when collared in Méfch but was never observed with a |
calf., This moose rémained near Sucker Lake through May and moved 11 km
north to Tolsona Ridge during June where she spent mosﬁ of July and
Augusé. She returned once to Sucker Lake and made one trip tec Lest

Cabin Lake, but both times moved back to Tolsona Ridge. On 30 September
she was observed mcving pack towards her tagging location on the Maclaren.

By 3 October she had returned 82 km and was within 9 km of her: collaring

location.
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Female #8018 was collared in October along Bucte Creek. She was
accompanied by a calf and remained in the Butte Creek vicinircy through
January (Fig. 9). On 7 Febfuary she.and her calf were observed across
the Susitna, 43 km away on the north side of Kelley Lake. She wintered
there with her calf and began moving up the Maclarea in April. Oun
30 May she was seen with a new calf which was observed until 10 June.

By 12 July she had returmed 30 km in the direction of her tagging location

and rema2ined in the same vicinity she had inhabited the previocus fall

through November.,

Radio=collared moose movement data were supplemented somewhat by
incidental observations of visually collared moose. Eleven additiomal
river crossings were documented and possible migratory directions were
identified (Fig. 10). The second longest movement during chis study
occurred when the moose wearing visual coilar #80 was found near Lome
Butte, 84 km southeast of her tagging location at Devils Mountain. Of
the moose collared west of Jay Creek, she alone showed any migratory

movement of significant distance. Collar number 60 was tagged in March 1977

" just north of the mouth of Tyome Creek and was found 78 km to the northwest

between the Nenana River and West Fork Glacier in August. One moose,

#10, collared along Butte Creek in October 1976 moved down Watanz Creek

' to the Susitna where she was found in August.’ Another, #67, was collared

near .Susitna Lodge in March 1977 and was located in November at the

headwaters of Jay Creek.

Habitat Use

Habitat types being utilized by collared moose wers noted during



Figure 9. Location and General Range of Radic Collared Moose Number 80183 ,
: Along the Maclaren and Susitna Rivers. Devils Canyon Project March 1973.
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radio~tracking f£lights, and observations were categorized in nine groups

(Table 3). Because spruce is the dominant vegetation over much of the
study area and is widely variable in density, three categories were used

to describe it. Oneé hundred and seventy-two habitat obsarvations of

- radio-collared moose were noted during tracking flights. Seventy percent

of all observations were in spruce dominated habitats. oose were most
often (29.7 percent of observations) found in medium spruce areas where

trees ranged from six to 15 m high in stands of moderate density.

Calving took place primarily in open spruce areas, most oftenm at
lower elevations where stands of trees four to 14 m high were interspersed
with openings. Eight calve#, Including one set of tw;né, were born in
spruce habitats while oune cow gave birth to a set of twins in alder
dominated habitat. Alder and willow areas at and above timberline were
utilizedbduring the rutting season until late in the fall when snow

depths approached one meter.

Betwean Devil Creek and Watana Creek, radio-collared moose remained
throughout the }ear ;lmost exclusively at the lower spruce dominated
elevations. Moose collared along upper Watana Creek were cbserved mora
often in willow—-alder ccmmunities except during late winter whem they

were generally found in spruce habitats at lower elevations.
DISCUSSION

Movement patterns of moose are nighly variable. Studies. throughout

North America (Edwards and Ritcey 1956, Houston 1968, Goddérd 1970,
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Table 3. HNumber of observations of radio collared moose ﬁn vegetation types élong the Susitna River between

October 1976 and December l977$ Devils Canyon Project, March 1978,

" Collar Total Open . Medium ° Dense Spruce/ Alpine - Riparian

Number Slghtings "Spruce* Spruce’  Spruce Hardwood** Tundra Alder Willow Willow Open

8583 10 4 2 1 3
8584 9 5 2 1 1
8586 7 3 4 _ |
8589 ; 1 _ 1
8580 2 1 1
8038 13 5 4 1 1 1 1
8573 10 6 1 1 1 1
8576 .12 3 8 1
8022 8 1 o2 3 1 1 1
8588 9 2 3 1 o 1 2 ;_
8040 10 1 | 6 1 2 !
8578 12 6 | 1 "1 2 1 1 ;
8579 9 1 1 02 1 2 1 1 ;
8031 11 1 7 /2 B 1 : g
8035 12 3 3 1 1 1 3
8018 11 3 2 1 2 2 1 :
8030 11 2 3 6 5
8575 13 3 3 A — — Y _— n —_ '

72 43 51 26 7 7 16 11 10 1

Percent L .
of Total  100.0 25.0 29.7  15.1 4,1 4.1 9.3 6.4 5.8 N

*Spruce categories include both white spruce (Picea glauca) and black spruce (Picea mariana).
¥*llardwoods in this cacegory include aspen (Populus tremuloides) and birch (Betula papyrifera).
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LeResche 1972) suppoégﬁthe hypothesis that movement gétterns in moose

may range from being sedentary to éeasonal migrations of great diséances;i
Peterson (1955) believed that many moose spend their whole lives in an
area of 32-800 kmz, This appears to be true for many of thé moose iﬁ

the Susitna study area. Nine of the 16 moose radio-collared and tracked
for 13 months aloug the Susitna River occupied areas smaller tham 52 a2,
All but ome of these were collared west of Jay Creek where the river
valley is fairly narrow and is surrounded by mountains.

LeResche (1974).found that home range seldom exceeds 5-10 ka
during a given season. Because radio-collared moose‘were‘only monitored
for 8 to 13 months during this study, data were inadequate to allow
computation of seasonal home range sizes. It was noticed, however, that
several of the radio-collared moose were found repeatadly in areas less'

than 10 km? in extent. Others appeared to be more nomadic, particularl§

those collared in the eastern portion of the study area where they

wandered across areas up to 50 kmz during the spring amd summer.

Areas of low elevation are often inhabited by both migratory and
nommigratory moose during winter and spring (LeResche 1972). This was
apparent in the -Devil Mountain area where #80 was collared. Between
March and September 1977 she moved a ;tfaight line'distance of 84 km to-
the souctheast while a cow collared at thé same time in the same location
reiained within 11 km of her collaring site throughout the year. This
was .also true of the wintering area between the Tyone River and Gocse
Creek to which many mocose migrated considerable distances. Number 8031

remained in this area throughout the 13 months of this study.



‘Edwards and Ritcey (1956) noted that increasing snow dépths above
timberline triggered moose migrations out of the high country to their
wintering areas in the lowlands. Their observations have been supported
in Alaska'by Rausch (1958) and LeResche (1974), both of whom concluded
that the £all migration in Interior Alaska is closely related to snow
conditions. Snow depths along the Susitma River during the winter of
1976-77 were below mormal until late March. They appeared to be greatar
along the easternm portiom of the study area than west of Jay Creek.
Shortly after accumulated snow reéched its maximum depths, most collared
moose east of Jay Creek either migrated short ﬁistances where a considerable
drop in elevation was possible, or made long éreks to their wintering
areas, gradually moving to lower elevations. Except for #80, those west
of Jay Craek showed no tendency to migrate at all. R;dio collared moose
in this area may be rgpreSentatiQe of a sedentary population, but it is

recognized that data collectioms over a l3-month period which includes

A<
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subnormal sdow depths are inadequate to accurately assess the migratory
nature of moose along this stretch of the Susitnma River. If data from
this small sample are representative of the moose population currently

inhabiting this st:eﬁch of the Susitma River, comstruction of the Devils

Canyon dam would have a highly detrimental effect on the populatiom as
the dam would inundate a major portion of the winter habitat presently
available. Destruction of this winter range would substantially reduce

the carrying capacity of a major portiom of the Devil Creek drainmages.

Some of the possible migratory routes representad by data accumulated

thus far are illustrated In Fig. 10 znd others are illustrated in Appendix I.

The relative significance of esach of these is unknown at this time,
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although it is apparent that a substantial number of moo;e migrate to

and utilize the area near the mouth of the Tyone and the Oshetma Rivers
for winter range. Coady (1974) noted that the depth, density and hardness
of suow are appreciably lower in‘coﬁifarousAand deciduous tree communities
making them more favorable to méose under stress from severe winter snow
conditions. The lower, spruce-coversd reaches of the Wanﬁna Creek

Valley are probably critical forithe majority of moose inhabiting this
area during a severe winter. A major portion of this area would be
inundated by construction of the Watanma dam. Additional observations of
moose during normal or severe winter condi;ions are necessary to determine
the importance of this area as winter range. If this area is used as
winter range during more severe winters which would gormally occur in

this area, construction of the Watana Dam would substantially reduce the

carrying capacity of this portiom of the study area.

Present information indicates moose depend heavily upon the river
bottoms and adjacent areas for winter habitat both zbove and below the
Watana and Devils Canyon damsites. Lack of adequate wintering' arsas in
the lower Susitna Valley has been z major limiting factor to moose
population grcwﬁh there in the past (Chatelaim 1951). Most existing
winter range is along the major rivers where periodic flooding has
caused rechamneling of the main stream, allowing riparian willow to
colonize the dry stream beds. Regulating the flow éf water from the dam
at Devils Canyon could have a highly detrimental effect on growth of
riparian vegetation downstream to the mouth of the Susitna. It is
possible that maintaining a steady £low of 8,000 to 10,000 cu. fr./sec.

Zrom the Devils Canyon dam would effectively prevent the flooding activity



that presently occu:._periodically. This could creasa a shﬁrt—CEfm
abundance of winter range along the riverbanks :hatdg;ght last 30 or
more years. The net.long-term effect could well be a negative one,
however, as it is suspected‘that the present natural £looding activity
of the Susitma River produces favorable conditions for browse production.
Without thesg annual floods, these r}périan areas could become mature
stands of hardwoods after 25 or 30 years and provide little or no winter
forage. Research on riparian vegetation habitat types and associated

moose usage downstream of dam construction 1s essential to determine

potential impacts on moose populatioms.
CONCLUSIONS

The emphasis of this telemetry study focused almost exclusively on
the north side of the Susitna River upstream from the Devils Canyon dam

site. Informationm on migratory routes and annual movement patterns was

nlzmlted by :he small sample of radlo—collared moose (18), many of which
were observed for less than nine months. Moose which were collared in
October 1976 were monitored through the winter of 197677 which was

considered to be mild. Informatlon perti1ent to ldentlelno cr"t’cal

Wwintering areas is most approprlately -obtained- durlng winters ofhigh to
severes snow depths 'as moose tend to congregate In greater demsities on
the moét vital ranges as snow dépthé increase. Acquisitiou.of moose
movement information downstream and on the south side of thg Susitna A
River is essentizl in order to evaluate the full effects of the prdﬁosea

. hy&roelectric project. Dowastream effects on moose would be expected to
be significant since vegetation composition would be altered substancizlly

as a result of regulated warer flow.
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Appual moose harvests within the immediate drainages along the
upstream portion of the Sustipa River have averaged 146 moose since 1974
(ADF&G, unpublished data). Approximartely 475~SOQ s@ortsmen participate
in moose hunts in this area each f£all (ob. cit.). BHow significantly dam
construction might reduce or increase this level of activity is difficult
to project with the limited data available. Construction of an access
road to the Watana site would substantially increase hunter prassure in
the area, creating a corresponding increase in total man days spent
hugting; The quality of the hunting experience would probably decline,
however, as well as the rate of humter success. Dam construction and
maintenance s;hedules are projected on a basis of a dam life of 100
years. ILf impacts of the project reduced local moose populations by 50
percent. this Qould amount to a corresponding loss of harvest of 7,300

moose during the life of the dam.

Construction of the Devils Canyon dam would flood a 45 km portion

of the Susitna River having a surface area of 7,500 acres (USF&WS,

,,‘-:-mﬂ—""" T e,

1975). The.rivérbanks alen§“5§;§ par;ﬂ@a.efithe Tiver T .are gemsrally ~3
steep anduéggzi&e margggal;i;xitac for n@@se;NJThe low density of moose

Wy o Sy Sl T T e

tracks in this area throughout the winter of 1977-78 indicates that
little utilization occurs during winters of moderate smowfall. Since
water levels in the Devils Canyon reservoir are expected to remain

[

fairly comstant, low mortality rates associated with ice shelving and

steep mud banks would be expected.

Construction of the Watama dam would result in inundation of 43,000

acres along Watana Creek and the Susitna River. Approxiamtely 35,000
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acres sustain moderati to heavy utilization by mocsé“auring an average

winter (USF&WS 1975). Much of it supports moderate moose densities .

during the spring and summer seasons as well. The preliminary movement
data gathered thus far from radio collared moose indicate that mocse.
from several surrounding areas of Fhe Susitna Basin migrate across or
uﬁilize this portion of the rivér during some period of ﬁhe year. The

Alaska Department of Fish and Game recorded observations of 2,037 moose

during their fall 1977 sex and age composition counts of these areas

. (ADF&G, unpublished data). LeRés;he and Rausch (1974) concluded that an

~

. observer generally sees between‘43 to 68 percent of the moose in an area
&uring an aerial cemsus. Using 50 percemt to extrapolate roughly, the
resident population utilizing this,portipn of the basin probably falls
between 4,000 and 5,000 moose. :Randém stratified counts wéighted with
an accurate sightability.index afe needed to accurately assess numbers

of moose.

Effects of the comstructiom of the Watana dam on these moose populations
could be substantial. The resident”nonmigrgtdry segment of the populationm-
N\

could be eliminated. The immediata loss of a major portion of the

winter range along Watana Creek and parts of the Susitma River to flooding

would have the effect of reducing the carrying capacity of the habirat
at higher elevatioms used only during the warm seasons and mild winters.
‘The Watana Reservoir would be'87 km long and may during some seasons

prove to be an effective barrier to migratioms. The resulting disruption

of movements to traditional breeding grounds may adversely affect productivicy.

Increased mortality of neonates during post calving movements. might
occur. Since water levels are expected to fluctuate as much as 78 m,

ice shelving could beccme a significant cause of mortality as well.

TT_17
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Calving is a common Siéurrence in these portions ofﬁgge study area. The
loss of calving habitat notwithstanding, fluctuating water levels would
convert the presently timbersd slopes from the Watana dam site to the
Oshetna River to enormous mud banks. Calf mortality from slipping

downhill or getting stuck in the mud could become a common occurrence.
RECOMMENDATTIONS

Collection of baseline bi;logical data and completion of resource
assessment Iin the area affected by the proposed hydroelectric project in
far greater depth than this study is an essential prerequisite” to understanding
the possible impacts of the proposed action (Appendix II). Identification
of moose populations, movement patterns, and habiﬁat use dowastrsam and
on the south side of the Susitma River is essential to predict both
negative and bemeficial impacts of the proposed prject. Habitat studles
should be conducted concurrently to determine seasomal usa and degree of
dependency of populatioms on habitat to be impacted by the project.
Alternate areas suiltable for habitat rehabilitation to mitigate range
losses should be invgscigated as well as suitable methods for habitat

enhancement.
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APPENDIX II
Wildlife Studies

Introduction

The proposed Susitna Hydropower Project will have impacts on several
wildlife species which either reside in the project area, use the area
for migration or other seasonal purposes or use habitat downstream which
will be altered by the stabilization of water flow. The following
individual proposals comprise an integrated program to provide information
needed to predict the impacts of the Project on wildlife arnd to provide

a basis for making decisions which might minimize those impacts.’

This program will not answer all questions. It is designed to provide
an acceptable basis of knowledge in a limited time period using presently
avallable teclmiques. Emphasis has beenh placed on species which are

likely to be most adversely affected by the project and are of greatest
interest to man.

The design, timing, manpower requirements and funding levels of the
individual projects have been coordinated for efficiemcy. No single
project can be conducted by itself without comnsiderable change in design
and increase in cost. TFor example the moose study is the core of the
entire package. The wolf, wolverine, bear and caribou studies are
dependent on the moose study for manpower equipment and logistic support.
The moose, habitat mapping and vegetation studies are also dependent on
each other as each will influence the design of the others and their
results must be compatible for final data analysis. If one project does..
not produce rasults at the proper time other projects will be delayed,

reducing the quality of information and increasing the overzall cost of
the program.

Title: Habitat mapping and vegetation studies required for analysis of
the effects of the Susitna HBydropower Project on wildlife.

Obzectlves. To. prepare a vevetat*ve type map of areas within and _adjacent .

€0 proposed impoundments, alcng transm1551on corridors and along
the downstream f£loodplain.

To identify key moose browse species and determine the comdition
and trends of selected moose habitats.

To determine the effects of altered water flow on key plant species
and map areas where substantizl vegetation changes will occur.

Background: Most impacts of the Susitnaz Hydropower Project on wildlife
will occur through loss or alterationm of habitatc. Where habitat is

- totally lost to a population through inundation or blocking of migratioms

it is necessary to know the importance of that particular habitat to the
population and the availability of altermative habitats. Where habitac
will be merely altered, it is also necessary to know what elements
within that habitat are important to the population and what changes

will occur in those elements. Direct studies of wildlife species can

[



delineate a population and tell us where various compoments of the
population are at different times and to a certain extent why they are
thers. However, wildlife studies must be accompanied by habitat studies
if we are to determine the full significance of habitat alteration to
the population.

This project is not an actual proposal. Several of the studies ocutlined
here could be expanded to meet the needs of other disciplines. Therefore,
this is a statement of information needed to evaluate the effects of the
Susitna Project on wildlife. Actual study proposals should 'be developed
to provide this information on the schedule outlined.

Procedures: A habitat type map of the proposed impoundment areas, all

drainages flowing into the impoundments, access and transmission corridors
and the downstream floodplain should be prepared during the first two
years of the study. This map should be of sufficient detail to permic
delineation of specific habitats favored by moose and must be accompanied
by sufficient ground truth data to identify the distribution and abundance
of moose browse species. In order to accomplish this it is essenital

that the principal investigators of moose studies work directly with the
habitat mappers.

Studies of the effects of water table and influence of watrer level
fluctuations on vegetation, particularly moose browse species, along the
floodplain of the Susitna River should be initiated immediately. A map

of areas where changes in flow caused by the dams will alter the vegetation,
either through changes in soil moisture or by allowing plant succession

to occur, should be preparad. Emphasis should be placed on areas of

high moosa use such as the lower Susitma Rlve

Detailed studies of vegetation in lmportant moose wintesring areas should
be conducted to identify plant species used by moose and quantify their
presence, use and trends. Study areas would be identified from data
collected under the moose studies.

Schedule:
FY 78 Habitat mapping, effects of water lavel studies
FY 79 Habitat mapping, effects of water level studies
FY 80 Map areas of expectad plant composition changes.
vegetation studies on moose winter range
FY 81 Moose winter range studies

FY 82 Moose winter range studies
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Title: Impact of the Susitna Hydropower Project on Moose Populations

Qbjectives: To identify moose subpopulations using habitat subject to
direct and indirect impact of the Susitna Hydropower Project.

To determine the seasonal distribution, movement patterus, size and
trends of those subpopulationms.

To determine the timing and degree of dependency of those subpopulations

on habitat to be impacted by the Susitna Hydropower Project.

Background: Several subpopulations of moose occupy habitats that may be
inundated or substantially alterad by the proposed Susitna Hydropower
Project. Limited studies conducted in 1977 identified ome subpopulation
which occupied the upper ends of tributaries north of the proposed
impounidment areas during spring, summer and fall, then migrated to the
Susitna River bottomlands during winter. Similar populations almost
certainly occupy draimages to the south of the impoundments. There is
also strong evidence that riparian habitat along the mainstem, which may
be significantly altered by the stabilization of water flow, also

serves as winter range for several subpopulations of moosa. These
habitats may be critical to these populations in severe winters. Other
subpopulations may be nonmigratory and use areas to be affected all
year., Some migratory povulations may not rely on the river bottoms for

Seasonzal range but may migrate through them on their way between seasonal
ranges. .

The degree of impact will vary depending on the subpopulations size,

~ status and degree of dependence on altered habitat and the nature of the

habitat alteration. Many factors must be considered including: the sex
and age composition of members of the subpopulation using the habitat
(often pregnant cows or cows with calves are more dependent on lowland
areas than bulls), the overall range of the subpopulation (some members .-
of a nearby subpopulation migrate up to 60 miles indicating that reductiomns
in moose densities could occur over a vast area), the availability of
alternative ranges particularly during severe winters (habitat alterations

~ which may be relatively insignificant in normal or mild winters may be
“Mdev;statlng when heavy snowfall makes alternatﬂve ranges unavailable)

etc.

An adequate assessment of the potential impacts of the Susitna Project
on moose requires a thorough understanding of moose populations using
the area. This information must then be related to a knowledge of the
habitat and the elements within that habitat that are necessary for

moose. This study is designed to provide the necessary informacion on

meoose. It i1s essential that certain habitat studies be conducted concurrantly.:

A habitat map of sufficient detail to delineare types selected by moose,
covering the impoundment area, surrounding drainages, transmission
corridors and the floodplain of the Susitna River to its mouth, should

be prepared at an early stage of the studies. Detailed browse studies
should be conducted at sites selected on the basis of use by moose to
identify important browse species, measure the degree of use and identiiy
other elements of the habitats that are important to moose. The role of
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the water table and spring flcoding in maintaining moose habitat below
Devils Canyon should be determined and maps delineating areas where the

alteration of the flow will resule in vegetation changes should be
prepared.

This moose study and the habitac studies outlined above should be closely
coordinated as each will influemce the final design of the other and all
are necessary to relate habitat changes to moose.

Procedures: During 1977, 12 moose were radio collared and 14 others
were collared with visually identifiable collars. These moose were
tracked from March to December 1977. Under this study, tracking of

those moose will be continued, to further delimeate the ranges of that
subpopulation.

Additional moose will be radio collared in drainages along the south

side of the proposed impoundment area and in riparian habitats along the
mainstem below Devils Canyon.

Each radio collared moose will be relocated regularly. For each relocation
the exact location, habitat type, activity of the moose and association
with other animals will be recorded. N

A random stratified census and seasomal sex and age composition counts
will be conducted on subpopulations most likely to be -affected by the
Susitna Hydropower Project. Concentrations of moose will be mapped
throughout the area whenever the opportunity arises.

These data will be used to identify subpopulations using areas to be
impacted, to detsrmine the seasonal ranges and migration routes of each

subpopulation and to estimace the size and composition of those subpopulations

most likely to be impacted. Locations of moose will be overlayed om
habicat maps to determine the degree of use of certain habitat types as

well as specific habitats. This information will be analyzed by subpopulation,

season, sex and age class and reproductive status. Areas likely to be
altered by the project that are critical to a subpopulation will be
identified and recommended for more detailed vegetation studies.

Schedule:

FY 78 Radio collar moose, tracking flights, composition counts

FY 79 Tracking flights, composition counts, random stratified
count. Review habitat map and map of downstream areas to
be impacted and identify data gaps. Identify areas Zor
detailed vegetation studies.

FT 30 Replace radios and radio collar new moose to f£ill identified

. data gaps, tracking flights, composition counts.

FY 81 Tracking flights, composition counts, random stratified
counts. :

FY 82 Tracking £lights, composition count, start £inmal analysis
of data. '

FY 83 Tracking flights, complete analysis of impact of Susitna

Hydropowar Project on moose, write final reporct.



Cost:

$220,000
$210, 000
$180,000
$210,000
$175,000
$ 85,000
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Ticle: Mitigation measures for lost moose habitat.

Objectives: To identify and evaluate measures for enhancing moose
habitact.

To locate areas where moose habitat enhancement would effectively
mitigate loss or deterioration of moose habitat resulting from the
Susitna Hydrepower Project.

Background: Important and perhaps critical moose habitat will be totally
lost or reduced in quality by the Susitna Hydropower Project. The
proposed moose and habitat studies should quantify this loss and its
resulting impact on moose populations.

Moose tend to favor subclimax ranges. In recent years several agencies
have recognized a potential for emhancing habitat for moose by setting
back plant succession through artificial means. The Alaska Department
of Fish and Game, U.S. Fish and Wildlife Service and U.S. Forest Service
have all experimented with suchk techniques as mechanical crushing,
prescribed burning and fertilizing. At present these techniques have
not beem fully evaluated. ’

Such techniques are probably effective only in certain types of habitats.
In some cases it might be possible to fully mitigate the impact om a
particular subpopulation of moose. For example, i1f an effective tachnique
can be found to maintain willow habitats on river bars without periodic

flooding, impacts on subpopulations dependent on downstream habitat
might be kept to a minimum.

In other cases where critical habitat will be completely destroyed it
might be possible to make altermative habitat available to the affectad
subpopulation of moose. However, thare will likely be some subpopulations
for which mitigation measures will not be possible. In these cases the
loss to human users could be ofiset by enhancing the range of ponulatﬂons
of moose away from the Project area.

In order to assess these possibilities it is necessary to evaluate the
various techniques and to delineate habitat where these techniques would
have a positive effect on moose.

This project is designed to provide information to assess the feasibilicy
of mitigation and to initiate long term studies which would direct

acrual mirigacion efforts. Evaluation of these long term studies will
take many years. The need to complete the long term studies will depend
on the results of the feasibility study.

Procedures: A complete review of potentizl moose habitat manipulation
techmiques will be made. Areas which have been experimentally mzanipulated
in the past will be visited and the quantity and quality of potential

moose browse produced will be assessed. Information gaps will be idencified
and 1f necessary further experimental manipulacion will be recommended.

TTR1



Data from the habitat mapping, vegetation and moose studies will be used
to identify areas where habitar manipulation might offset adverse impacts
on each of the subpopulations of moose that are identified.

Schedule:
FY 79

FY 80

FY 81

FY 82
FY &3

Preliminary review of tachniques and ldentification of

areas of past experimentation.

Evaluation of success of previous manlpulation efforts.
Identification of data gaps. Recommendations on future
experimentation.

Continue evaluation of manipulated areas. Initiate
manipulation experiments to £ill data gaps.

Evaluate techniques. Identify potential areas for mztigat;on.
Evaluate techniques. Identify potential areas for mitigatiom.

$§ 5,000

$ 20,000 :

$275,000 (actual cost will depend on results of FY 79
and 80 studies)

$ 20,000

$ 20,000
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Tirle: Impact of the Susitma Hydropower Project om caribou populations.

e emee

Objectives: To identify subpopulations of caribou in the Nelchina
Basin. ’

To determine the seasonal ranges and migration routes of these
subpopulations with emphasis on traditional migration routes
across proposed impoundment areas and potential alternative routes.

To determine the availability of suitable altermative seasonzl

ranges to caribou subpopulations that might be isolated from traditional

. ranges by the proposed impoundments.

Background: The Nelchima basin has been the most important sport hunting
area for caribou in Alaska. Although caribou numbers were reduced from
a recorded high of 72,000 to a low of 10,000 the population is presently
increasing and 1s now estimated to exceed 14,000 cariobu. Proposed
management plans state that the population will be allowed to increase
until it oumbers 20,000 caribou.

Caribou traditionally have used a variety of ranges on both sides of the
Susitna River and varying numbers have crossed the Susitna at least
twice a year. Major crossing locacions have been recorded in areas
which would be affected by the proposed hydropower project. Because
caribou frequently migrate long distances and may periodically overgraze
one range and shift to another, it 1s necessary to examine the status of
caribou and identify altermative ranges over a large area.

Range studies conducted by the Alaska Department of Fish and Game haveﬁ
shown that the most desirable winter ranges remaining im the NelchinafJ
basin are locatad in the Clearwater Mountains, Chunilna Hills, Susitna
Uplands and Monmahan Flats. Most of these ranges are north of the Susitna
River while historical and recent calving and summer ranges exist south
of the river. The preferred lichens south of the river have genmerally
declined and have not shown substantial recovery even with lowered
caribou populations. . Meanwhile, the Nelchina population has used this
area to a greater extent than the other portioms of its range. A portion
of the winter range exists east of the Richardson Highway in the Wrangell
Mountains but movement into this range may be affected by the recent
construction of the oill pipeline from Prudhce Bay to Valdez. A1l of
these factors make it likely that the ability to cross the Susitna will
remain critical to the well being of the Nelchina caribou herd.

To determine the extent that the impoundments will affect this movement

is difficult. Other migration routes may be used in addition to those
already shown in the literature or sufficient range may be available to
the east to support the proposed population level. It 1s also possible
that a separate but smaller population exists north of the Susitma which
may increase to fill the available range in that area even if the existing
Nelchina population were confined to the area south of the proposed
impoundments.



Procedures: Caribou on both sides of the Susitna River will be radiocollared
during the breeding season. Monitoring flights will be made at a relatively
low intemsity (approximately monthly) throughout most of the year to
determine if more than one population exists in the area and to determine
seasonal ranges of each population identified. More intemsive monitoring
flights will be made during the periods of precalving and postcalving:
movements and winter shift to determine present migration routes and the
timing of migration. It will be necessary to repeat this procedure for
several years to determine variation among years.

Traditional migration routes will be determined by mapplng ‘trails and
will be compared with prasen: routes.

Potential altermative ranges will be identified and evaluated using the
modified Hult Surlander method of range analysis. "These ranges will be

compared with Nelchina ranges that have been studied for a number of
years.

f"" "

Schedules
FY 79 Radio collar caribou, mcnitor movements. Conduct range
analysis. :
FY 80 Replace inoperative radios, monitor mévements.
FY 81 Replace incoperative radiocs, monitor movements.
FY 82 Replace ingperative radiocs, monitor movements.
FY 83 Monitor movements. Repeat range analysis to determine
trends. o -
Cost: ) ) B
FY 79 $120, 000
FY 80- -$.95,000
FY 81 $ 95,000 _
FY 82 - $ 95,000 . . s
FY

83  $102,000
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v Title: Effects of the Susitna Hydropower Project on wolves.

Objectives: To determine the number of wolf packs and the number of
1 wolves in each pack that inhabit areas to be directly affected by
P the Susitna Hydropower Projec:.

] To determine the proportions of each pack's territory thac lies
b within areas of impact.

. To determine the location of dens, rendezvous sites, hunting areas
L and the other essential activity areas of each pack in relatiom to
b proposed impoundments and construction activities.

j% To determine the dependence of each pack on prey populations that
P may be adversely affected by the Project.

1 Background: Wolves are of considerable national concern as evidenced by
g recent newspaper and magazine articles. They are knowmn to inhabit the
{:a entire project area and information on population size and movements is
[ needed to determine project impacts. .

Studies in other areas of southcentral Alaska have demonstrated that

\ some wolves have home ranges as large as 2,000 square miles while many

}; packs have territories ranging from 200 to 600 square miles. It is

' known that the immediate project area may contain five or more wolf.

o packs. It appears that some of these packs use the Susitna River as a

4i territory boundary, and inundation and associated development could have

! a dramatic influence on them. These packs depend heavily on moose

populations that use the impoundment areas. In addition other studies

&E have shown that any human disturbance relatively close to a2 wolf den may
cause abandonment of the traditional site and perhaps reproductive

failure.

ggr Procedures: 7Two to four wolves will be radio collared in each pack

whose territory is believed to include potential impoundment areas and

[ coustruction sites. The numbers of wolves in each pack will be determined,
P each pack’s cerritory will be delineated and the degree and nature of .
o use of potential impact areas will be determined through repeated relocations
- and observation of activities. Specifically, all den sites, rendezvous

}} gites and favored hunting areas will be mapped. These data will be used

- to determine the degree of dependence of wolves on various areas that

will be impacted by the Project.

{ .
(J Dependency on various prey species will be determined by scat analysis
and observation of hunting behavior and kills. This information will be
} R used in conjunction with dataz from the accompanying studies of prey
] species, particularly the moose study, to estimace indirect impacts on
wolves caused by a reducticn in prey availability.

] .
1m} Field activities and manpower for this study will be integrated with the
moose study. Wolves frequently will be tagged and relocataed at the same

- time as moose. Full funding of the moose study is required for the
§ successful implementation of this study.
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Schedule:

78
79
80
81

82
83

78
79
80
8l
82
83

Radiocollar wolves, monitoring flights.
Replace lost radios, monitoring flights.
Replace lost radios, momitoring flights.
Radiocollar new wolves to £ill data gaps.
Monitoring flights.

Monitoring flights.

Monitoring flights.

$55,000
$36,000
$29, 000
$40,000
$25,000
$13,000
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Title: Effects of the Susitna Eydropower Project on black and brcwn/grlzzly
bears.

Objectives: To estimate the numbers of black and brown/grizzly bears
using the area to be lmpacted by the Susitna Hydropower Project.

To determine the dependenc? of these bears on aresas to be impacted,
with emphasis on identification of denning areas and seasonal
feeding areas.

Background: Very little is known of either brown or black bear populations
in the Susitna Basin except that brown bear densities appear to have

been very high for several years. We do not know how many bears inhabit
the area or how dependent they are on the Impoundment areas. Studies
should be conducted to estimate bear numbers In and surrounding project
area, determine whether the same bears are resident or whether a larger
number have a seasonal dependency on the area, and determine the location
and extent of denning activities.

A major problem with any large comstruction project is the actraction of
bears to camps and construction sites. This usually results in threats
to human safety, delays in construction and destructiom of bears. If

areas of bear concentration can be identified and avoided during ccnst*uctLon,

these problems can be substantially reduced.

Procedures: Bears will be radiocollared in the project area. Movements
in and around the area will be monitored. Den sites and concentration
areas will be mapped.

Bear numbers will be gstimated through marked/unmarked ratios observed
during spring and fall composition counts and by racording all bears
seen during tracking flights.

Field activities for this study will be closely integrated with those
for the moose and wolf studies. Full funding of the moose study is
required for the successful implementation of this study.

Schedule:
FY 79 Radiocollar bears, monitoring flights composition counts.
FY 80 Monitoring flights, composition counts.
FY 81 Monitoring flights, composition counts.
FY 82 Monitoring flights.
Cost:
FY 79 $95,000
FY 80 $57,000
FY 81 $50,000
FY 82 $35,000
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Ticle: Effeéts ef the Susitna Hydrepower Projeet'bn wolverine;

Objectives: To determine the population status of wolverines using
areas to be impacted by the Susitna Hydropower Project. '

To determine movement patterns and identify habitats of seasonal.
importance to wclverlnes..

Bacgground: Less is known about the wolverine than any other big game~
species in Alaska. Threatened with extinction throughout most of its
range in the Scandinavian countries, parts of Russia, the continental
United States and Eastern Camada, it is still comnsidered relatively
abundant in Alaska. Studies in Idazho and Sweden indicate that wolverines

have exceptionally large home ranges. . Records of males moving 15 miles
in a 24 hour period are not uncommon. ‘

The Talkeetna mountains on either side of the Susitna River between Gold
Creek and the Maclaren River presently support a healthy population of
wolverines. Although their demsity is not known at this time, it is
probably as high or higher there than.in any other portion of their
range in Southcentral Alaska. Because the welfare of this species in
Alaska is of both mational and internatiomal concerm, some intemnsive
efforts to determine the status, distribution, and movement patterms of
wolverine in the project area are warranted. ‘ ‘

Procedures: A limited number of wolverines will be radiocollared and
tracked in conjunction with other telemetry studies in the area. Home‘
ranges, movement patterns, and seasonal habitat use will be determined-

by systematic relocation of radioecollared animals.

A systematic aerial survey of wolverines and their tracks will be made
in conjunction with wolf studies to determine the distribution and
aumbers of wolverines using the area.

These data will be used to estimate the number of wolver.nes using the

impoundment areas, determine the degree of dependency of certain wolverines -

- om ‘those areas “and identd fy specific areas of importance to wolvarines.

Schedule:
FY 79 Radiocoliar, monitoring flights, ceasus.
FY 80 Radioecollar, mounitoring flights, census.
FY 81 Monitoring flights. "
Cost: : A
FY 79 $30,000
FY 80 $25,000

FY 81 $10,000
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Title: Distribution and status of Dall sheep adjacent to the Susitza
Hydropower Project area.

Objectives: To determine the numbers of Dall sheep inhabi:ing mountains
"adjacent to proposad dam sites.

To delineate the seasonal ranges of the sheep population.

Background: A relatively isolated sheep population inhabits mountains
adjacent to the proposed dam sites. While there will probably be little
direct impact on this population by the proposed project, there is a .
possibility of adverse impacts from human disturbance as a result of dam
construction activities and increased access.

Procedures: Aerial surveys will be conducted to determine the size of
the sheep population and to delineate seasonal ranges.

Schedule:
FY 79 Aerial surveys.
FY 80 Aerizl surveys.
FY 81 Aerial surveys.
Cost:
FY 79 $3,000

FY 80 $35000
FY 81 $1,000
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Title: Distribution and abundance of furbearers and small game in the
proposed Susitna Hydropower Project impoundment areas.

Objectives: To determine the distribution and relative abundance of
furbearers and small game in the proposed impoundment areas and
determine the degree of use of those species by humans.

To determine the dependence of furbearers and waterfowl on downstream
habitats which will be altered by changes in water flow.

Background: Little is known about the distributiom and abundance of
either furbearers or small game. In order to assess the potential
impact of the project om small game it will be necessary to conduct a
basic biological reconnaissance. It is known from data collected
incidentally to other projects that the Susitna River Basin provides -
habitat for large numbers of fox, wolverine, and river otter. All three
of these species-are highly sought by trappers.

Stabilization of water flow could substantially alter aquatic furbearers
and waterfowl habitat downstream.

Procedures: Limited aerial surveys will be conductéd to determine the

presence, distribution and relative abundance of fox,“otters, beavers,
ptarmigan, waterfowl and raptors. Om the ground observations will be
made in conjunction with.the nongame project.

Trappers and residents of the area will be interviewed.

Surveys of aquatic furbearers and waterfowl will be coﬁducted in downstream

"areas of probable habitat alteration that will be ldenqified by studies

on the effects of water flow on habitat.

Schedulea:
{_ FY 79 Surveys in impoundment areas, interviews.
) FY 80 Surveys in impoundment areas, interviews.
FY-82 Surveys downstream.
“FY83 0 v Surveys downstream.
Cost:
FY 79 $35, 000
~FY 80 §35,000
FY 82 $25,000

FY 83 ~ $25,000



i
| ——

Title: Distribution and abundance of ncngame species of w1ldllfe in che
area to be impacted by the Susitma Hydropower Project.

Objectlves°

'To determine the occurrance, distribution and relative

abundance of small mammals and passerine birds in the proposed
impoundment areas. :

Background:

~Little 1s known about the occurrence, distribution or

abundance of small mammals and both resident and migratory passerine
birds in the Project impact area. A limited recomnaisance should be

conduczed.’

Proceduras:

A literature search will be conducted. Surveys from the

ground will be made and limited trapping will be dome. Portioms of this
study will be coordinated with small game and furbearer studies.

Schedule:

FY 79
FY 80

Cost:

Literature search, initiate surveys;
Complete surveys.

$7,000
$8, 000
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Trrle: Pradics Projeus Izpaces

gbiecetveg: Detar=inn tie .dizscs =, imdfzecsz, and magniouda of effaczs the
Devils Camycm/Wartana prsjecs w21l Bzve on 3= Susizsa Rivyer Rasizn Ffishewlas
and otler dralpages prioT &3 coustTmellon approval. .

Sackzzound: Susitz=a 2dver Basgiz iovestigaticns t©3 daca hzve 20t generated
suificient datz to pradics the Impacss of this project on tie aguaric eco—
system.. Sciemtt e lirerzture is zvallabls on the ecalogieal effacss of
Aydzoelect=ic d==s which have been comst=uczed in otlewr areas,

rocadure: This study culmdzmazss zll previcusly cuclimed scudiss. 4g
evaluation of datz obtaized frum the propeosed fisheries relaced bialagiczl,

. habirat, soclo-eccnamic, zmd reczeardconal studies will be ccmbined winh

otier emgizmegering and dasign studies. A pradictive m=odel of che agquazic
ecosystem Wikl and withouz tie hydzoelacszic prouject will be comsezuctad.
Comzerns will not Be lizited to fishexies; secondaxy effacts and chw hmams
will be affaczzd will 3lss be zddressed. Iaformasieom regquired iz this
analysis includes seasonazl 1ifs history Babicat requirzmenes of the exdstizg
aquatic commmmiry, -a thorough umderstanding of the intezwalacionshiss bef-:ea"
physical, chemdiczl, and biologiczl ‘ccxpomenzs of the habizzz, amd zrzczeaciomal
and sgeio-sccmomic values. Project emginesring and desig ::cdel.s will also -
be requized, especizlly chose comesrmad with sedimesmrzazicn, tamperazure,
dissolved gasses, disciazge, and otler ralaced paysiochemical charzaczaristics.

Litaratere searcies and various projecs dasa will be comcizmwpally amzlyzad oo
fzsuzz all souztas of perfinenz datz azz izncludaed.

T 7% L.-a* aturs Tasearch.,

TT 80 Liferamrre Tesearsh, analyze dacza,

7T 8L Lic ;z;u:a :aéaa:ch, zmalyz=a data.

Tz 83 Litarzarure Tesezr=h, analyze datz, predict Izgaces-
Cose: N

Iz 79 $§ 5,000

7 80 $ 5,000

TT 81 $20,000 ’

FT 82 $&8d,00Q

Tz 83 $a0,00Q

Y
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Tirle: M =garive Measures foxr l[ogst Aquatic Hapizac

Qbieceive: To idenrily and evalnmate tie Devils Canyon/Wacanz Dam project
fisheries wmitigarion requirements and Implamentarlonm casts pricr to
comstEuotion appToUval.

Backzoound: Crislczl habdkas for various life history stages of agquacic
species could be elimminaced or reduced in qualiczy and quancisy by tie Susitna
hydropower project. For ex=mpls, regulaticm will resuls in decseased flows
dovnstrezm of tis dams durizng tis summer monrcis whislh could allz=daara
critdcal Tearing azreas for salmonidd Z7. The proposed aquacic and ralacad
Babirar studles should quaneify the losses arnd resuleing iowacs on the
fisheries. Thdis activity is designed to provide information to assess the
feagihiliry of mitigation and to indicate. long term staddles which weuld
ddzect aczual mirdgarion efforts. Evaluarion of these studias will zo beyond
phase I 1Z chae project ls deemed feasibla.

Procedrze: Amalyzs all project daza collected whdch ralace to the Iisheries
and aguacic habiszar of the Susirtma River Basiz and other Izpactad dradnages.
Conduct special studies where necessary and amalysa. Conducz lizerarurs

rasearch to obtain agquatics imna:* datz relating co extsting and proposed
ﬁyaace.act:ic projecss.

Conduct pralimi=ary siks surveys which include racommazissaacs and topogrzphic
analysis. Detailad site surveys and amalysis will begin in the last o=
Tears of tils study.

Schedule: : o
1
T 79 Prelizinary sica surveys.
Raconraisganca and topograptic amalysis
Conduces lisararura researcld and revisw.
N\
. -~ ‘
7 &0 Comeinue pralixdfary site surveys.
Analyze data and idencily peoremrial aress Zor =dizizzcion.
Coutinue lizeratura search and raviaw.
Revort on findings.
FT 81 Detailed site surveys.
: " Analyzs surveys.
Conziznuae lizaracurs search and revisw.
- FT 82 Contcimie lizeracusa ‘search and review.
7 &3 Cometizue detailed sica surveys and lizaracurs saazcl and

reviaw.

Report on £indizmgs.



Cose:
FY 79 $26,000
TY 50 $10,000
 FT8l*  $60,000
FT 82 $50,000
. Fr e  $60,000

* Agsumes $10,000 per sits survey.
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Tiela: Plam of Scudy Dm::.ng and Afzar Commlericn

(Biecrive: Develop a plam of stzdy to monitor the effeces of the projecs
to tie aquacic ecosystexms dxriang and after csmplacton.

Procscdura: This ongoing acziviiy will de dependant cn the Zaasibilirsy
rasults. Tha dagz generarsed foom all of the pre—esurhorizarcion studias w1l

pTovide the gzound work Ior this plan. Tlaxdhilicy =musc bBe bulls imes chds’

plan wnedl tie regsults of the bilological and detzilad feasibilisy scudias
ars zvailable.

Schedula: Complaca plam wirhis ap addiszional 14 monchs after complasion of
the detailed Zeasibiliry studies.

Cost: $50,000
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SUMMARY

During October 1976 and March 1977, 18 ;adio and 21 wvisual coi;ars
were placed on moose aiong the Susitna River from the mouth of the
Maclaren River downstream to Devil Creek. Radio tracking flights over
13 mon:ﬁs ylelded 270 observations of radio-collared moose. Visual
collars were located 43 times. Movements were slight for radio-collared
moose between Jay Creek and Devil Mountain, génerally within 48 kmz.

One visual collar from Devil Creek was seen near Lone Butte, 84 km east

of her tagging location. Movements of moose collared east of Jay Creek

were substantizlly lomger, and migrations up to 103 km were observed.

Radio-collared moose were found most oftem (70 percéntf'in spruce dominated

habitats during all seasons. Seven of the eight cows that had calves

gave birth in spruce vegetation. The bend of the Susitna River from

Goose Creek to the mouth of Tyone River was identified as. important -
winter habitat for moose from many areas of the Susitna River drainage.
Lower elevations along the Susitna River were found to be important as

both wintering and calving areas for resident populatioms, particularly

on the south side, east of Stephan Lake. Collared moose crossed the . .

Susitna a minimum of 26 times during this study, 15 of which were actross .

that portion which would be inundated by dam comstruction.

Movement data gathered over a period of only 13 months are insufficient
to accurately delineata separate moose popuiations. Evidence to daia
suggests that moose from many portions of the Susitna River drainage
utilize habitats adjacent to or porticns of the arsa wnich will be

flooded by dam comstruction. Intensive vegetative studies and rasearch
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on movements both upstream and downscream are needed to adequately

{ assess the impacts of the proposed comstruction (Appeadix II). i
BACXGROUND

Feasibility Qﬁﬁ&ies on providing hydroelectric power from the
Susitma River to the railbelt area of southcentral Alaskz have been
t . conducted since 1948; Potentlal dam sites were ldentified by the U.S.
Bureau of Reclamation, tﬁe'Alaska Power Administration and thg Henry J. Kaiser

l . Company. Proposed hydroelectric projects have included from 2 to 12

'( ‘ dams within the Susitna River basin, along with associated maintenance

facilities and transmission lines to Anchorage and Fairbanks (Dept. of

{ Army 1973).

The Devils Canyon-Watana dam system has been selectad by the Army
Corps of Engineers as the most viable of several altermatives (Fig. 1).

This system would theoratically provide 6.1 billion kilowatt-hours of

iVs electrical power annually from a dependable capacity of 1,568 megawatts

(Army Corps of Enginesrs 1975). The Devils Canyon dam would be a concrete
structure 193 m high, and the Watana dam would be a rock £ill impoundment

L rising 247 m above the river bottom. A 103 km road from Chulitna to the

i

f Watzna site including a 198 m bridge across the Sustina would be counstructad
L} for transporting materials and personmnel to the dam sites. Five hundred

lJ eighty=-six kn of transmission line corridors, 57-84 m wide, would be curt

across the mountains between Anchorage and Fairbanks. Warehouses,
] vehicle storage buildings and permanent living quarters would be erscrzad

g at the dam sites. The total projectad cost of complecing this project





