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P TNTRODUCTION

g :
{ The Susitna River vatefshed;vlocated in che northern sector of the Cook
f“‘ \ Inlet basin, encompasses an arsa excaediné 19,000 square miles. Its fishefy
i ol .
_ resources concrribute a major proportion of the Cook-Inlet commercial salmon
Tﬂ . hérves: and provide a recrezationzl base of sport fishing for Anchorags and ﬁh
- surrounding area. The Susitna River, of glacial origin in the Alaska :angé,.is 
| a migrationai corrider for thﬁ five species of Pacifiec salmon from Devil Canjon‘
e, to its polnt of discharge into Cook Inlet (Figuxa 1)». The primary spawﬁing_and
| rearing areas are the clear water lakes and streams in the watershed. e
- Anticipated populatomn developmen; in southcentral Aliska has stinulated
;'_ interest in harmessing hydropower ﬁof electrical energy. fhe Corps of Engincers
; has proposed a dam for Devil Canyon at a site located approximately three miles
§ . . :
;gﬁ above Pdrtage Creek, ;he northern most salmon rearing and spawning stream of the
. Susiina wacershed.
;f‘ . Recent information is not available on the extent of salmon utilizing the
E_. ~ Susitna River and its tributaries bétween Devil Canyom and its confluence with
?ﬁ:" ’ . the Chulitna River. Field investigations conductad by the Fish a;d Wildlifgv
. ‘Service in 1956 document the presence of salmon in the Susitna River ;nd inifﬁur
| tributary streams between Gold Creek znd the proposaed damsits (Anonymous, 195?);.
- 'Anédromous species were not £0und to range above Devil Canyon. To obtain inf@r—
_ mation pertinent toward assessing the impact of a hydroelectfic'comélex at Devil
s - : _
. Canyon, on anadromous fish habitat in the upper Susitna River between the proposed
é“ site:and°the Chulitna River, an inventory program was_initiaﬁed in 1974 to
t o ' .
i Anonymous 1957 Progress Report, 1956 Field Investigzations Devil‘Canyon
é : Damsite, Susitna River Basin, U.S. Fish and Wildlifé Service,
. Juneau, Alaska, 15pp. -
e
‘ _
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Inlet, Cevil's Canyen °rogect, 1874,
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determine spawning distribucion, relarive abundance, migracional timing,
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tative age—length-sex composition by species, and juvenile nursery zarsas.

The following report is a summary of the techniques emploved and results

obtained during the 1974 field season commencing July 1 and extending chrough

September 27.

MATERTALS AND METHODS
An aerial reconnaissance of the study area was conducted Jume 30th to
evaluate the physical characrexiscics of the river, to locate potemcial fish-

wheel sites and a stream survey camp. Construction of two portable fishwheels

" for the project commenced July 1 and extended to July 18. The fishwheels wars

the two paddle - two basket design (Figure 2). The basket frames were construc:ed'

‘from one-inch diameter water pipe and electrical conduit. Each b;sket was 7.5 

feet long and 6 feet wide. The paddle frames also constructed from water pipe

were the same dimeasions as the baskets. Plywood panels, 6.5 feet in 1ength

formed the surface area of each paddle. Herring seine was tied on each baskat.

. and the fish chutes were constructed of plywood. The baskets and paddles were

sprocketed into a 9.5 foot long steel-axlé with bearings.. Floatation was pro—
vided by styrofoam logs shielded by a plywood’covering. Steel axle mounts,
ﬁhiqh were adjustable in height, pérmitted maintenance changés.in-:hé fishing
depth of the baskets. A live box was-actached to the river bank side of rach
fishwheel for holding fish.

Fishwheels were operated from July 23 through September 11 at sites on the
Susitna River. One {ishwheel was located adjacent to the east bank of :he.river
approximatsly 3 miles upsc:eam'from the town of‘Talkeetna; Alasks and 2 second
at a site‘adjacenc to the west bank of the river approximately 2.3 miles downstreano
of the first (Fiéure 3). Both fishwheels weras operated on a scheduled twenty-.

four hour a day basis. Fishing efforts weres not continuous due to structura

3
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farigue in the axles rzsulcing f:oﬁ inferior arc welds and river debris. The
east and west bank wheels were operated at approxicaczly 2.25 and 2.5 reveo-

w~utions per minute, respectivelyf Due to unpredictable fluctuatiﬁus in river
level, the wheels weré fished wichin 2 f{eer of che rivar bottom. Eacﬁ wheel was
equipped with a 30 foot onshove lead anglad approximately 45 degrees out from
the downstream end of‘:he floats. The we#t bank fishwheel was operated at the
end of a slack water section of the river channel, and the east bank wheel was
fished at the terminus of an eddy. 3Zoth fishwheels were positioned out from the
banks by 20-30 foot spruce logé.

Fishwheel catches were fecorded by species and salmon were tagged just
below their dorsal fins with color and number coded 1 inch dizmeter Peterson
discs. ;Buffer‘discs were also applied. Age-length~sex data wers collécted‘for
all species with ﬁhe excéption of pink salmen.  Afrer salmpling, the fish were
irmediately r=lezsed.

- A stTaam survey camp was es:ablished August 1 and maintained tbrough
Séptember 27 at the mouth of Gold Creek approximately 15 miles below the pro-
posgerevil Canyon damsice. - During éhe month of August and September aerial,
bo%t,.and foot reconnaissance sﬁrveys were undertékeﬁ to denoce spawning and
rgaring areas between the canypﬁ and cthe confluénce of the Chulitna and the
Susitpa'Rivers. Tributary streams and sloughs were surveyed for adult spawners.'
Sloughs were also surveyed for rearing fry. Spawning areas were usually sufveyed
week}y, but occasionally unfavorable weather prohibired boat travel or afforueé
substandard éurvey conditions, thus aegating the mdaintenance of a strict survey
schedule. The two man craw’stationed at the fishwheel czmp ;urveYed the section

of the Susitna River from the community of Chase to the Chulitna River.
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Escarement survays werza conducced by a two man team; one individual znuserated

live spawners while the second man counted carcasses- Tagged fish were :acorﬁed
by tag color and when visibility'conditions permitred, also by tag number.
Seining, rod and reel; dip netting, and a minimum of gill netting was.conducted
&uring these surveys to obtain represantative age, length and sex ccmpositibn
saﬁéles of escapement., Seining was the fraferred method employed om the sﬁ:ea:s
and.dip necting in the sloughs. AlI individuals captursd with the excepcion of
ﬁink salmon, were scale sampled, measured (mid-eye to fork of ;ail) to the
‘néarest millimerer, and sexed. The fish were fin clipped to avoid resampling}
/ . :

Sloughs were surveyed in their entirety. Index markers representing survey

termination points were established onm the streams at disténcesrusually one ﬁalf

mile upstream from their confluences with the Susitma River. .Total stream -

escapeament monitoring was not achieved due to manpower restrictioms. Water and

air temperatures were recorded during each survsy, and water discharge data were

taken with a2 flow rod. While a2ll adult and f£ry surveys were conducted by fooct,

‘a Qide beamed sixteen-foot river boat, powered by a 40hp. outboard was employed

.for traveling betwesn surveﬁ areas on the Susitna River., A similar craft was

.used to service the fishwhedls. Logistic support to the field stations was

- . !
accomplished by aircrafc anq railroad.

Rearing fry iavestigatious were conducted in cthe sIbughs; records wera #gpt
on the nuﬁber-of fry observad:_and when practical, a 15 foot minnow seine VQS
fished to obtain fry identification samples. A ﬁortion of the'salmon fry catih
was sampled for species age :and length (tip of snout to fork of taill) cowpositica.

| Climatological observations were recorded daily at the fishwheel czmp. ‘her
weather factors monitored included air and water temperatures, relative water

level and general atmospheric éonditions. A Ryan thermograph was operated from
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September 2 ﬁhrough 7 to monitor the lower Susitna River water temperacuras atc
the fishwheel camp. A second thermograph was utilized upriver during the same
period near the Gold Crgek survey caﬁp.

The European‘for:ula,‘deno:ing age by number of winters spent in freshya:er
followed by a2 decimal point and number of winters reared in saltw;tef, is used
E;r recording age data im this report.

RESULTS

Migrational Invescigaticms

4 total of 1,015 salmon (Oneorhynchus sp.), wers caught during the period
July 23 through September 11 in the two fishwheels. This total included ;50

pink (0. gorduscha), 568 chum (0. ketz), 244 coho (0. kisutch). 39 sockeve (O;
nerka), and 4 king salmon (0. tschawytschz). Approximately 92 percent of the

total s€mple was c#ughtfin the east bguk ffshwheel. Tables 1 and 2 represent -

the species catch by date, for the east and wes: bank fishwheels, respectively.
Comparison of catch by date between the two wheels indi;ates that a minor proportioﬁ
of,thé fish migration occurred along the weét bank of the :iver at‘the west’bank |
fishwheel site. A graph of the mean hourly catch by day at the east banklfishwheel‘
is presented in figure &; Approximately 76 percent of the pink salmon mig;éti;n

occurred in the seven day period of July 30 through August 5. The chum salmoh'

?migration peaked on August 12 when 10.9 percent of the total catch occur:éd§

\

“approximataly 45 percent of the total chum catch was obtained during the period

of August 11 through 17. The daily catch rate of coho salmon at the fishwheel -
camp was relatively stable compared to that of the pink or chum salmon; approximzraly
52 perceat of the coho catch occurred during the period of August 12 througk

August 24. Sockeye salmon catches were relatively low. Ten of the 33 sockaye

salmon caught were captured in the east bank fishwheel on August 15 and 16. The



Table 1. CEaost bSank Tichwheal catch of salmon “v species Trom Jrly 23 threugh Sectember 11, Savil's Caryon
Project, 1974, ’

" g

Date - No. Hours Pink Chum Conho Sockeye ~ King
Fished Daily Cumulative Daily Cumulative Daily Cumulative Daily Daily
o :
July :
il 23 24 0 0 0 0 0 0 0 1 -
| 24 24 2 2 t 0 0 ] 1 0
‘ 25 24 4 6 0 0 hj g 1 1
26 24 0 5 0 .0 0 Q 1 g
s 7 16.5 1 7 1 1 0 a 2 o
28 b
29 14 1 8 0 1 0 0 0 0
. 30 23 44 82 0 1 3 3 4 ]
P 31 1 ] 52 0 1 0 3 0 0
Auqust
i 1 24 23 75 - 1 2 4 7 0 0
! 2 24 16 91 3 8 2 9 2 9
3 24 8 99 3 8 3 12 1 1
4 24 16 118 6 ' 14 4 16 0 0
o 5 24 1 126 8 22 4 20 ] 0
i -6 24 6 132 6 28 S 25 0 o
§ 7 12 0 132 1 29 ] 25 0 .0
L 8 24 1 133 24 53 5 - 30 -0 9
. 9 24 3 136 18 71 2 32 © .0 0
‘ 10 24 1 137 7 . 78 4 36 -0 g
11 24 3 140 40 “ 118 3 39 o 0
12 24 4 14 61 179 5 45 9 0
. 13 20.5 1 145 18 197 9 54 0 0
.4 24 3 148 48 248 14 68 1 0
~15 24 3 151 21 266 9 7 6. 0
16 24 2 153 43 309 8 85 4 1
- 17 24 1 154 21 330 7 92 -0 .0
R 18 24 0 - 154 Y 347 7 99 2 0
f 19 23.5 1 185 13 360 7 106 a - 0
20 24 0 155 16 378 1 117 2 0
- 21 20.5 a 155 16 362 12 129 3 2
. 22 24 1 156 13 405 9 138 - Q 0
23 .24 0 156 | 17 - 422 8 146 1 a
24 21.5 0 156 15 . 437 .8 154 0 0
25 11 Q 156 8 445 1 155 0 9
- 26. 24 0 156 22 467 5 160 2 0
; 27 24 ] 156 12 497 4 164 1 0
28 24 0 158 3 482 ] 165 1 0
1 29 24 0 156 10 492 5 170 1 0
o 30 24 q 156° 4 498 5 - 178 0 o
‘ 3 24 0 156 14 510 8 - 180 1 G
September
) 1. .24 0 156 19 529 -7 187 2 Y
2 16.5 . 0 156 7 536 5 192 0 0
k| 3 0 156 0 536 0 192 0 2
= 4 24 0 156 3 539 3 195 0 0
; 5 24 0 156 4 543 4 199 0 )
6. 24 0 158 3 546 1 200 0 e
7 24 0 156 1 547 1 201 a a
o 8 24 a 156 0 547 ] 201 0 0
‘ : - 24 0 156 0 547 ) 201 0 C
0 24 0 156 0 847 2 203 0 0
11 13 0 156 0 547 Q 203 Y c
e
Season Total 1,0€1 156 o 547 203 37 2



Table 2,

West bank fishwheel catch of saimon by soecies from July 23 through Septamber 8, levil's Canyoen

Project, 1974,

Date No. hours Pink Chum Caho Sockaye Ling
. fished Paily Cumulative Daily Cumulative Daily Cumulative Caily ocaily
July
23 24 0 Q 0 0 0 0 C 2
24 24 0 0 g Q 0 Q o a
25 24 0 G 0 0 0 0 (1] 0
26 ) 0 0 0 0 0 0 0 0
27-29 0
0 4 0 0 0 0 0 0 9 0
31 24 2 2 0 g 0 0 0 0
August : »
1 11.5 2 4 0 0 0 0 q 0
2-6 0
7 4.5 0 4 0 0 g Q 0 a
8 24 0 4 i 1 1 1 - Q 0
9 24 0 4 0 1 a 1 0 0
10 24 0 4 0 1 1 2 ] 2
N 24 0 4 2 3 0 2 g 0
12 24 0 4 1 4 v} 2 Q i
13 24 0 4 1 5 ‘0 2 0 4
14 24 0 4 1 6 1 3 0 0
- 18 24 0 4 1 7 0 3 o} 0
S 16 0
17 8.5 0 4 1 8 0 3 0 a
18 24 0 4 2 10 2 5 1 3J
19 24 0 4 0 1¢ 2 7 -0 0
20 24 0 4 2 12 2 9 0 G
21 24 0 4 0 12 1 10 0 0
22 24 0 4 0 12 1 n 0 0
23 24 0 4 1 13 Q n B g
24 24 0 4 2 15 2 13 o il
25 6 0 4 0 15 0 13 0 g
- 26-27 0
28 14 0 4 g 15 0 13 0 o
29 24 0 4 a 15 0 13 o] 0
- 30 24 0 4 1 16 i 14 Q 0
31 24 0 4 1 17 5 19 0 0
September
1 24 0 4 2 19 7 26 1 )
2 24 0 4 1 20 3 29 0 c
3 24 0 4 90 20 .3 32 .0 ]
4 24 0 4 1 21 3 035 i 0
5 24 0 4 ) 21 3 a3 ) 1y
-] 24 0 4 0 21 2 40 0 0
7 24 0 4 0 21 1 4] 0 0
8 20 g 4 0 21 0 41 0 ]
Season Total 771.5 4 27 4] 2 0

-10-
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king salmon migration occurred prior to the iastallacion of the Zishwheelis ;nd
only four meobefs of the speciss ware captured at the camp.

The Petersen mark and recapture formula was used to obtain astimates of the
pink, chuﬁ and sockeve salmon populations migréting in the Susitna River aobthok
fishwheal camp (Table 3). The Petarsen and oonfidence limit formulas and thé

pooulation estimaces with 95 percent confidence limits are:

D e {(N=m) (}N-¢)
N=== = b mc (N-1

where

estizate of the population

number of fish tagged in the populacgion
number of fish sampled

number of tagged fish sampled

H O B &
]

]

Chum 24,286 + 2,602
Pink 5,252 + 998

Sockey= 1,008 =+ 224

Insufficient numbers of spawning coho salmon were observed to obtain a

*credible estimate of the populacion. The limited data suggests the coho popu-

lation rauggd'from 4,000 to 9,000 fish.

Théée estimates were baoed upon cummulatcive escapement survey data, on thg
number -of live'untagged to live tagged spawners in the olougﬁs and index are;s
of the streams, collected under "fair, good, or excellent"ISurvey condicions zs
judged by the survey crew (Appendix Table 1). Tag loss and tagging induced
mortality, not considered in compucing the estimates, would reduce by oirect
proportion the population estimatos. However, since spawning ground surveys
revealed no tag scarad fish and tags removed from carczsses usually requirs
pliers, tag'loss was probably min;mal. In addition, tagging inouced mo:taiity~

was also probably minimal due to the capture and mark proceduras used and the
. \ : .

-12-



usual robustness of adult salmon during their final migracrion to spawning zrounds.

Thus, while some positive bias would be incroduced by not including adjustzents

for thesa two factors, it is unlikely that the bias would be significant from a

practical viewpoint.

Table 3. Number of marked fish submitted into the populations and the numter
of tagged to untagged fish observed on the spawning grounds with the
resultant population estimares, Devil's Camnyon Frojec:s, 1974.

Number Fish Number Fish Sampled Population
Tagged (m) . (live counts) Estimates
Spacies (Fishwheel) Untaggad Tagged () Total(c) &)
Chum ' 568 3090 74 3164 24,286
" Pink 160 . 732 23 755 5,252
Sockeye ;39' 322 - 13 336 1,008
Coho : 244 130 5 135 R

The populaticn estimatas do not reflect spawning ground densities zbove the

fishwheel camp, but rather only the populations that were susceptible to captufe at

- the fishwheel sites. Significant i;g,returns by sportsmen fishing below the -

" camp in conjunction with visual sightings of tagged fish by Department biologiStS

surveying salmon index areas south of Ialkeetna, indicate that a proportion.of~
the salmon tagged were not destined to spawn above the fishwheel camp but rather
below it (Table 4 and Figure 5). The practical implicatiomns are: (1) either

some marked fish tended to become disorientsd due to disruption associated with

the capture-tagging process and proceeded to migrate downstream finally spawning

in a place different {rom their homestream, (2) both marked and unmarked fish

-13-



Table 4. Racord of tzecad salrnn rezouwaresd taleow the Devii's L=
camp, Levil's Canven 2rojact, 1974,

nyon Tishwnzel

~Figure 5. Reference map of the downstream recovery
' areas for-salmon tagced at the Devil's
Canyon fishwheel camp, Devil's”Canyon

Project, 1974,

SUSLIA RIVER

: Teaging recovery

Species =~ Date Qate Locatien Activity
-~ Sockeye 8/16-18 9/17 Swan Lake Spawning
- Sockeye g/14 9/6 and 9/17 Swan Lake Spawning -

Pink 7/30 8/3 Shaep Cr Spawninag

Pink 8/% 8/18 Clear Cr Soawninag

Chum 8/1 8/7 Montana Cr. #1Tina

Chum 8/9-10 8/23 - Montana Cr. Spawning

Coho 8/1 8/3 Birch Cr. Milline

Coho 8/1 : g/14 Birch Cr. Milling

Coho ' 8/14-15 : 8/22 _ Susitna f. Miarating

Coho - 8/14-15 8/24 Talkeetna R. Milling

Caho 8/11 8/31 Trappers S1. Spawning

Ccho 8/12-13 8/31 Trappers S1. Spawning

Coho 3/9-19 9/1 Sunshine €Cr. ' -

Tokositra R, %
Swan L. Claare Cr.
Chuiitna R. Talkastna Rfver
Trapper's
Slough
Y
Sirch Co.
Sunshine Cr.
Morizana Cr.

r/ Shesp (r.



passing the tagzing sita ware not all destined for spawning areas upstrasm of
.the site and some later migrated downstrzam to spawn in araas below‘the size or
(3) some combination of thesa two situatiouns. In any case the result is that
the population estimates would be over-estimates of actual spawning-abéve the -
tagging site. in the case of (1) above, the population estimates would also bé
over—-estimates of the nmumber of fish migfacing past the sirte.

Chum salmon age samples collected at the fishwheel camp depict the =scape--
ment as being composed primarily of 3 amd & year old fis& (Table 5). Approxi-
‘mately %8 peréent of the chum salmon were producéd from the 1971 parvrent year
stock. The sex ratio waé 1 female to 1.6 males.

'Escapemeﬁt sampling of coho salmon revealed that the prominent age class of
the migrants wés 2.1 or 4 year old fish‘from 197d brood year, and the sex composicion
was‘l female to 1.1 males (Table 6).

Length frequency distributions are given in Figures 6 and 7 for chum and
coho salmon catches at the fishwheel camp. Chum salmon g;eraged 584.0 millif
geﬁers in length and similarly coho 516.3 miilimetgfs.

Sackeye salmon sampled from the fishwheel catches were prodgced from the
.1969 through 1971 parent year (Table 7). Approximately one thir& of fhe sockeve
had wintered one year in fresh waté; and two winters in the ocean prior to theif
feturns as adults to the spawning grounds. Precocious nales (i.l'age) CAmprised
29.6 percent of the sample. The sex composition was 3 females to 1 male.

Rearing Frv and Escapement Investrigations

On survevs counducted to locate potential salamon rearing and spawniag
sloughs on the Susitna River between Portage Cr2ek and the Chulitna River, 21
sloughs were found (Figure 3). Rearing fish were observed in all 21 of these

back water areas. Adulc salmon were present in nine of the 21 sloughs surveved.

-15-
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Tabla 3.

Analysis of chum saimen az2 and sax

Aatz

s

datz by rpercent Trom 2sizceTznt
samnles coilected at the fishwhezl camn, Savil's Canyen Prorsc:, (274
Year
of Age Class Srocd Year Sample
Return 0.2 d.3 0.4 1909 1970 1571 Size
1374 Percent 47.7 33.9 18.4 13,4 33,9 47,7 103.9
, Humber 228 162 38 88 162 228 478
~ Sex Patio Semsle
Male Femz s Size
-Percent 61.8 38.2 iC0.0
7 Number 353 VAT e
Table §. Analysis of coho salmon.aga 2nd sex data by cercent from escapement .
: samples collected at the fishwhesl camp, Devil's Canyon Project, 1974,
“Year 7 —
of Ag= Class Brood Ysar Samola
Return 1.1 Z.0 2.1 1970 1971 Size
- 1974 Percent 19.4 0.8 79.8 79.8 20.2 100.93
Number 25 ! 103 3 - 2k 122
Sex Ratio Sample
T . Male remale Size
Percent 52.5 47.5 100.0
Number 138 125 263
Table 7. Analysis of socksye sa]mon.age and sex data by percent from escaoemant’
' samples collected at the fishwheel camp, Jevil's Canyon Project, 1974.
Yea'.r ~ | o
of : Age Class : Brood Year Sample
feturn i, T.2 7.3 2.1 2.2 19¢3 1970 1971 Size
1974 Percent 29,6 33,3 7.4 14,8 14.8 22.2 48,1 29.6 109.C.
Humber 3 9 2 4 4 6 137 8 27
Sex Ratio Sample
Hale remale Size
Percent 25.0 75.0 100.0
Number - 8 24 32
-16-
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Figure 6. Length fraquency of the chum salmon catch from the
: east and west bank fishwheels, Devil‘s Canyon Projact, 1974.
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Flgure 7. Length frequency of the coho salmen catch from the
' east and west bank fishwheels, Devil's Canyon Project, 1974,
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Appendix Tables 2-5 surmarize the rearing fry and adult saloon demsicies ob-
served ia each of these sloughs.
|  Coho fry populations were noted in 12 of the 21 sloughs surveyed and the
frv aged from seven of these were produ:ed.exclﬁsively from the 1973 parent
_s;ock {0.0 age). Samples collected in Sloughs No. 3, No. 4, No. 5 an@ No. &
were comprised of both 0.0 age.and 1.0 age coho fry (Table 8).

Sockaye fry samples were collected in Sloughs No. 3 and No. 53; these fish
were produced from the 1973 broed stock éTable 9). ¥ing salmon fry ef the 0.0
age class were ohtained only from Slough No. 3 and were produced from the 1973
parent yesar (Table 11).

Fry sampling were conducted on Chase, Lane and Whiskers Creeks. Coho fry

- were found in all three creeks. King and sockeye fry were also found in Chase

C;éek; the results arz presented iz Tables 5-11.

Chum salmen spawuing occurred in Sloughs No. 6, No. 9, No. 11, Wo. 14, No.

16, No. 17, No. 19, No. 20 aud Ho; 21. Spawning densities exceeded 100 fish in

three of these sloughs (No. 9, No. 20 and No. 21}). The peak chum salmon spawning

$

period occurred during the first three weeks of September (Figure 8).
- Sockeye salmon were observed co-spawning with chums in Sloughs No. 9, Wo.
11, No. 19 and No. 21. The highest density of sockeye spawners occurred in

Slough No. 11 with 79 recorded on September 22. Sockeye spawning extznced {rcm

‘the second week of August through the month of September.

Escapement survey counts conducted in the clear water tributary streams do

not reflect the total number of spawning salmon in these streams, but only the

population density by species within the index areas (Appendix Tabie 5). On

Fourth July Creek and Lane Creek salmon spawning was not considered signmificant

above the index markers as the bulk of spawning occurred well below these markers.
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Table 8, Age and length samples. of coho salmon fry collected at Slouahs No.1, No.3, Ho.5, No.6, No.9, Ho.l0,
No.15, No.16 No.17.and to,20, Devil's Canyon Project, 1974, ; . ) '
' ' — 0.0 Ade Class . _ 1.0 Ane Class
Sample Percent — Mean Standard Parcent - Hean Standard
| Slough o, Date Size Composition lLength (usn) Deviation  Compusition Length (wm) Deviation
3 8/18 8 0.0 o ~ | 100.0 97.1 9.2
9/2 8 87.5 54,6 4.2 : 12.5 105, -
4 8/21 8 12.5 53.0 - 8.5 106.7 5.2
5 9/5 6 66.7 61.2 2.7 33.3 96.5 12.0
6 9/9 18 83.3 59.1 , 4.6 16.7 83.3 1.5
9 8/9 8 IOO.D 56.1 4.2 0.0
10 8/16 4 100.0 59.7 5.7 0.0
. 8/19 4 100.0 58.5 0.5 0.0
8/21 8 - 100.0 63.5 2.7 0.0
14 8/6 4 100.0 52.5 5.3 0.0
8/30 8 100.0 59.2 8.7 0.0
15 86 8 1000 49 .4 2.8 0.0
8/19 8 100.0 50.6 3,3 0.0
16 877 8 100.0 42 .1 3.3 0.0
8/19 8 100.0 53.9 4.0 0.0
17 6/8 8 100.0 49.9 4,1 ‘ 0.0 |
8/21 8 100.0 51 4,3 0.0 ,
20 8/2 8 100.0 55,7 6 0.0 |
8/8 8 100.0 55.9 4.5 0.0
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Ta?ﬂe~ 9. Age and lenqth samnles of sockeye salmon, fry- collected at S]ough No. 3, Slough Nb.5 and CT=‘e Creek;
S Devil's Canyon Project, 1974, o _( .

0.0 Age Class

Area Sample Percent ~  Hean Standard .
Surveyed Date Size Composition - Lenath (nm) Deviation
Slough No.3 8/22 2 100.0  60.5 0.7

: 9/2 8 100.0 61.7 4.3
Slough No.5 9/5 8 100.0 54.9 7.3
Chase Cr, 8/21 1 100.0 h8. -
‘ 8/31 2 -100.0 57.5 6.4

Tab]e 10, Age and length samples of coho salmon fry collected at Chase, Lane and Whiskers Creeks. Devil's -
Canyon Project, ]974

0.0 Rao UYass ~ 'lﬂlﬁge't1ass

Area - Sample' ' Percent Mean “Standard Percynt Mean Standard
Surveyed Date Size Comp051tlon Length (nyﬂ __DPsviation Composlyion Length (mm) Deviation
Chase Cr.  8/16 10 100.0 68.8 10.5 0.0

- 8/3 10 90.0 ‘ 63.1 8.6 10.0 125.0
Lane Cr.  8/28 1 100.0 50.0 - | 0.0
Whiskers Cr. B/5 26 100.0 51.8 6.8 0.0
8/2 3 100.0 56.6 3.7 0.0
6/30 5 100.0 55,4 6.9 0.0
9/7 8 100.0 59.0 4.0 0.0

Table 11. Age and length samp]es of king salmon fry collected at S]ough No. 3 and Chase Creek, Devi]'s'Canyun
Project, 1974,

. , 0.0 Age Class ‘ T , ' T
Area | - Sample . Percent -~ Mean ~~  Standard . -
Surveyed _Date Size Coumosition _Lenyth () ~ Devialion
Slough No.3 8/18 5 100.0 . 57.0 6.0

e N e RS e e R e e e e e e e e e R R e e e P ow e T A e ey M b R e e e R e e

Chase Cr,  8/15 3 1000 5.6 10 1
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Number of 1ive fish X 100

" 4.5 4

~1.5 4

5.0

4.0

3.5~

3.0 -l
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“[Tigure 8. Chum salmon escaperent. surveys of Tive individuals in Sloudhs No 9, l

~ No. 20, and No. 2] Devil's Canyon Project, 1974,

. 11, No.

17,
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optimum spawning ares.

Pink salzmon were found ia Indian River, Fourth July, Lane, Portzge and Gold
Cfeeks.l/ The major geak of pink salmon spawning occurred duriag the first
_:hreé weéks of August (Figure 9). Chum salmen also spawned in these streams
w;th the axceprion of Lane and Gold Creeks. Chum spawning occurred primarily
during the last two weeks of August and the first three weeks of September. -

Coho salmon spawned in Indfan River, Fourth July, Portage, Whiskers and
Chase Creeks. Escapement survey data suggeéts:the peak of spawning occurred
during the first two weeks of Segprecber.

Surveyors did not observe sockeye salmon spawning in any 6f the tributary
streaﬁs although one unspawned carcass was found on Chase Creek. iocal‘;esi—'
dents raport thatlsockaye spawn -in Chase Lake located approximateiy one quarter
mile above the index ares.

The peak survey counts of pink, chum, coho and sockeye salmon in the sloughs
and within the index areas of the streams are sresentad in Table 12. BRzsad upon
these taw data, the minimum population of sélmoﬁ by speciles spavning, in thé

Susitna River watershed between Portage Creek and the Chulitnma River, is as

follows:
Pink Salmon 1,036 .
Chum Salmon - 2,753
Coho Salmon 3a7
Sockeye Salmon 104

The peak stream index counts presented in Table 12 do not represent the

absolute salmon abundance 1in these streams, but only a portion of their pesak

abundance levels. The author suggests that major spawning occurs well above the

index markers on Indian River and Portage Creek, and contends that the index

marker on the latter stream may represent less than 20 percent of the streams

v

' 1/ One spawned pink szlmon was observed August 16, im Gold Creek, 100 yards adove

its confluence with Susitna River. Local residents reported that 16 pinks
were spayning in the canyen of Gold Creek, during the first week of August.
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~.Table 2. Peak chum, pink, coho and sockeye sa]mon escapenent survey counts, Devil's Canyon PrOJect 1974.
Pink Saluon surveys Chum Sa]mon S rveyy
Area : Density Area Density
Surveyed Date Live ~ Dead Total ‘ Surveyed Date  Live Dead Total
Indian R, 8/19 483 99 577 Slough No.6 8/28 1 -0 1
Fourth July Cr. 8/16 133 26 159 Slough Ho.9 9/5 466 45 5
Portage Cr. 8/18 183 35 218 Slough Ho. 1} 9/17 19 14 33
Lane Cr, 6/9 81 1 82 Slough No.14  8/30 2 0 2
Total 880 156 1,036 Stough No.16 8/19&430 2 0 2
' . Slough No.17 9/13 12 12 24
: Slough Mo.19 9724 0 4 4
Sockeye Salmon Surveys Slough No.20 = 9/5 101 6 107
Slough No.21 9/18 205 463 668
Area ' Density Sub Total £oe 544 13562
Surveyed Date Live Dead Total Indian R. 9/10 102 3419 531
. . Fourth Jduly Cr. 9/11 300 294 594
Slough No.9 9/58%12 8 0 8 - . Portage Cr. 8/18 265 11 276
Slough Mo, 11 9/22 79 0 79 Total 1555 1198 2753
Slough No.19 8/21 3 0 3
Slouah No.21 9/18 13 0 13
Chase Cr. 8/16&21 0O 1 1
' Total 103 1 104
Coho Salmon Surveys
Area g Densit
Surveyed Date [ive Dead 1 f“r
Indian R, 9/10 64 0 64
-Fourth July Cr. 9/M1 26 0 26
Portage Cr. 8/18 150 0 150
Whiskers Cr, 8/39 27 0 27
Chase Cr. 9/1 40 0 40
0 307

Total 307
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Chur salmon aged from escapement szmples collected on tha spawnizg grounds
were approximately 36 percent three and four vear old fish produced from the
1970 and 1971 parent stocks. A summary of the age and length data collectad by
stream and slough are outlined in Table 13.

Age samples.ob:ained from coho salmon spawning in the tributary streams in-
fer that the escapement was pradowminantly four year olﬁ fish‘(z.l age) iroﬁ the

.1970 brood year. Table 14 presencs a summary‘of the coho salmon age and length
datza collected by stream. Sockeye salmon age data were collected in Sloughs Yo.
11 and ¥o. 12, the r;sults are summarized in Table 15. A majority (64.3 percent)
pf the sockeye had spent one winter im fresh vater and t;o wintars in the ocean )
p:ibr to their return as adults from the 1870 brood year.

Individual maps were‘ccmposed for sixteen of the twenty-one sloughs sur-t

véyed (Appendix Figure 1-14)., The primary salwmon spawning areas and the rela-

tive surface composition of the bottom substrat:z in these ' sloughs are denoced on

the maps. Warm water seepages (springs) were observable in all but six of the

'sloughs (Yo. 1, No. 2, ¥o. 3, Yo. 4, No. 5 and No. 8).

Predation on spawning fish by raptors and carnivorous mammals was relatlvely
1ight on tbe streams and sloughs surveyed. Bald eagles were observed feedlng on-
salmon in Indian River, and Fourth'quly Creek. Brown beaf sign, although spérce,
#as cbserved on Slougns No. 9; No. 20 and No. 21. Black bear sign was noted‘oﬁ
Chase Creek, Whiskers Creek, Indian River and Slough No. 9.

Historic Information

- Historic informatrion obtained by the stream survey crew during interviaews
with local residents suggest that "10 years ago-Sloughs Yo. 12 and No. 13
supported 'larze’ spawning populations of chum salmon, but in rescent years

rechannalizacion of the Susitna River near these sloughs has de=-watered major
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Table :13. Analysis of chum salmon age and length data by pércent.fﬁom escapenent samples collected at Slough
No. 9, Slough No. 20, Slough No. 21, Indian River, Portage Creek and Fourth July Creek, Devil's
Canyon Project, 1974, '
Area Sawple Age Class _____ brood Year Sample Mean Standard
Sampled Size 0.2 0.3 0.4 0.5 7968 1969 19707 19N Size Length (mn)  Deviation
Slough No.9 39 35.9 46.2 17.9 0.0 0.0 17.9 46.2 3.9 40 579.2 35.9
~Slough Ho.20 20 50,0 40.0 10.0 0.0 0.0 10.0 ‘ n0.0 50.0 20 500.7 19.3
Slough flo.21 36  52.8 36.1 1.1 0.0 0.0 11,1 361 52.8 40 563.7 385
N Indian River 20 65.0 20.0° 10.0 5.0 5.0 10.0 20.0 65.0 2 579.0 1.9
?‘ M --"-‘—_--"'—"-“f" ---------------------- R TR R A T e M % T R e SR e L S e e R P R e L e T AR st RS SESEm A
S Portage Cr. 13 46.2 46,2 7.7 0.0 0.0 7.7 46.2 46.2 13 559.2 4.2
23 26.1 47.8 26.1 0.0 0.0 | 26,1 47.8 26.1 25 591.5 39.2

Fourth July
Cr.
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Table "'14. Analysis of colio salmon age and length data by percent from escabement samples collected at Chase
Creek, Indian River, Portage Creck, Whiskers Creek and Fourth July Creek, Devil's Canyon Pro-
ject, 1974, SR ‘ :

Area Sample Aqe Class Brood Year Sample Mean Standard

Saupled Size T.T 20 2.7 3.7 1969 19/ TN Size  Length (mw)  Deviation
Chase Cr. 7 n.o 001000 0.0 0,0 1000 00 16 534.9 43.4
; Indian R, 13 7.7 0.0 9.3 00 00 923 7.7 24 081 53.1
Portage Cr. 16 6.3 0.0 81.3 12.5 12.5 8.3 6.3 28  519.5 Ta9.2
. bhiskers Cr. 5 0.0 0.0100.0 0.0 0.0 1000 00 10 510.6 485
| Fourth July 4 0.0 25.0 50.0 25.0 26,0 £0.0 250 5 6§38.0 8.9
h Cr. : : :
S — |

!V Table 15. Analysis of sockeye salmon age and Tenqgth data by percent from escaperent samples collected at
: Stough No. 11 and Slough No. 21, Devil's Canyon Project, 1974,

Area - Sample Age Class Brood Year Sample Mean Standard
Sampled Size 1.1 1.2 2.1 - 1970 1971 Size Length (um) “Peviation
Slough flo. 1} 14 - 28.6 64.3 7.1 71.4  28.6 20 524.2 60.4
Slough No.21 - 1 0.0 - 100.0 0.0  100.0 0.0 - - S
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portions of the spawning grounds.” Last year two chums were observed by a loczl
resident in Slough No. 12. It was further reported that "ia Slough No. 13 chum
and sockaye-salmon spawned in 'high' densities in the mid 1960's, but ia tﬁe
last five years the nﬁmbers of fish have declined, possibly due to ﬁigraticnal
barriers (beaver dams) prohibiting the salmon acbessibil;:y to portions of the
spawning grounds.” '

"Large" escapements of king, chum and pink salmen in Gold Craek wers obsarv-
ed by!the residents of Gold Creek in tke 1960's, but "in recent years only 'low'
numbers of salmou, primarily pinks, have spawmed ia this sﬁream!"

An "unnamed" creek, an east side tributary stream of the Susitna River at
Sherman, Alaska was repor:ed by residents to have had its "last 'large' escapé—
ment-of pink salmon in 1966. During the summer of 1967 the sﬁream.de—watered in
all but its 'upper’ séccion. Spawming salmon have not been observed ia this
stream since 1966." In 1974 during the months of July and August stream flow
was sub-surface in the first ons hundred yard section of the stream; surface

flow occurred at the mouth of the stream in early September.

Climatoioeical QObservations

Climatological data were éollg;té&'daily, at approximately 1800 hours, at

‘the fishwheel camp from July 23‘thfough September 11 (Table 16). The maximum

‘and minimum air temperaturas recorded were 75°F. and 48°F., respectively. The

maximum recorded water température was 62°F, and Minimum 48°F. Atmospheric ob-
servations conducsad during the 51 day period indicated that six days were
cloudless or had cloud cover not e;éeeding 5 percent of the sky, and nine days

wvere completely overcast. The Sus}tna River level fluctuated a maxirwem of 3.3

feet from July 24 through Septembe& 11. The maximum tweaty-four hour period

fluctuation in the river's level deccurred om August 27 and 28 when the river

rose 2.3 feet.
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Table 16, Climatological observations at the fishwheal camp, Jevil's Canyon Prgjecs, 1974,

Date Time - Air Temp. Water Temp. . Water Guage , Cloud Coo
(MiTitary) (°F} (°F) (feet) {percart
July
23 1850 68 58 - 90
24 1920 64 58 1.8 50
25 1800 . 66 58 1.9 90
26 1800 72 62 2.0 20
27 1900 70 62 1.9 10
28 -1800 75 62 1.8 20
29 1800 - 67 62 1.9 3
k'] : 1800 66 62 1.7 g3
31 ' 2000 65 62 1.8 95
August .
1 1800 ‘ 88 61 1.8 80
2 1800 : .68 61 1.9 20
3 1800 66 - 58 2.0 90
4 1800 ' 70 . 61 2.0 20
5 1800 74 62 2.1 30
1 1348 64 ' 61 2.1 100
7 1955 _ 60 58 2.0 100
8 1950 60 : 58 2.1 95
9 2000 59 56 2.3 20
10 1945 64 - 58 2.1 50
1) 1800 66 , 58 1.8 10
12 . 1800 o4 T 56 1.5 100
13 2035 60 57 1.3 30
14 1925 &6 58 1.3 20
18 2000 68 60 1.3 20.
16 1930 62 60 1.5 100
17 1800 : 66 62 2.0 70
18 1800 66 58 1.9 40
19 1800 -7 62 o 57 1.9 70
20 1800 68 ' 56 1.5 5
21 1820 67 55 - 1.4 1
22 1800 56 51 0.9 5
23 1800 62 Y | 0.4 20
24 1810 49 - 47 c=0.1 100
25 1800 56 49 -0.4 30
26 1800 54 49 0.4 1€0
27 2030 52 49 0.1 100
.28 1750 57 52 2.4 70
29 1800 57 53 2.9 100-
20 1850 ' 58 54 2.5 70
N 2115 55 55 2.4 20
Septamber :
1 1735 56 54 2.5 ico
2 1800 60 54 2.4 20
3 1745 65 56 2.3 Q
4 1800 56 54 2.2 0
5 1915 52 51 1.8 5
] 1830 - 52 49 1.2 10
7 1800 56 49. 0.7 20
8 2020 48 43 0.3 9
9 1700 52 , 43 g.1 30
10 2000 53 48 -0.2 93
"N 1750 52 : - 43 -0.2 =
20~



Thermograph readings of Susitna River water temperatures from Sepcamber 4

through September 1l at the Gold Creek and fishwheel stacions are prasentsd in

 Figure 10. The data suggests significant diurnal warming and nocturmal coaling

of the river at the fishwheel station but relatively low fluctuation in daily
water temperatures at Gold Creek (Figures 10 and 11).
Water flow measurements recorded on Indian River, Lane, Fourth July and

Gold Creeks are as follows:

Indian River 71.1 c.f.s. (8/6/74)  Lane Creek 12.5 c.f.s. (8/16/74)
~ 217.6 c.f.s. (9/2/74) 34.8 c.f.s. (8/28/74)
Fourth July Creek _8;6 c.f.a. (3/9/74) Gold Creek 40.5 c.f.s. (9/4/74)
75.7 c.f.s. (9/1/74) :

These streams were at Or near peak flood stages during the period of August 28

through September 4.

. DISCUSSION AND SUMMARY

Fishwheels operating in the lower portion of the study area provided migracional

timing, age?length—sex composition and abundances levels by salmon species.

Chum and pink salmon dominated the catches. The major pink salmon migration

occurred during the last week of July and the first week of August, and correSpopdingl;

for chum salmon in the second and third weeks of August. Three and four year

o0ld fish comprised 81.6 percent of the chum salmom catch. Coho salmon were

-

abundant in the river from mid-August to mid-September. Age samples indicated
that coho escapement was predcminately four year oid'fish.

Twenty-one sloughs were identified and surveyed for the first time; fearing
coho fry were observed in twelve of these, and spawning chum salmon in nine of
the sloughs. In four of the sloughs sockeye salmon co—spawnéd with chum salamon.

Pink salmon spawned in Indian Rivér, Fourth»July, Lane, Portage and GoldA

Creeks; chum salmon also spawned, in these streams, with the exceptions of Lzane

and Gold Creeks. . ST T
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Pink salmon spawned primarily during the first through chird weeks of iug-
ust. The major period of chum spawning in the streams.occurred from mid-August
to mid-Seprember, and during the first three weeks of September in thé'sloughs.

Spawning coho salmon were recorded in Indian River, Fourth July, ?or:agg;

‘ﬁhiskers, and Chase Creeks.

An estimated 24,286 chum, 5,252 pink and 1,008 sockeve salmon migrared at
tﬁe‘fishwheel station as determined from the tag and recovary program. The cono
salmon population‘was estimated ta range from 4,000 to 9,000 individuals. Tag‘
raFurns from chum, pink and sockeye salmon spawning belcw the fishwheel statién
éuggest that a ;ignificant but unknown proportion of the salmon. captured in tﬁe N
fi;hwheels were milling fish and not migrating to spawning grounds abovg the.;
tagging station.

A minimum of 1,036 pink, 2,753 cham, 307 coho and 104 sockeye -salmon spawn-—

ed in the streams and sioughs of the Susitna River between the Chulicnma River:

tributary and Portage Creek as determined from pezk slough and stream index

escapement counts.

Twelve of the slcughs surveyed were barren of spawning salmon. Although

Slough No. 10 is included in these, it contained a relatively abundant popula:ién"

of_:earing‘coho fry, during the momth of August. Springs are‘?revalent in this

éiough, and the surface stracum is composed of apprcximaﬁely 95 percent sandyk

ﬁilt and 5 percent cobbles and boulders. The author suggests that the sloughq

has the potential to support ‘a2 spawning populatipn of chum_salmon,‘and i:'woul§

bé feasible to weir a portion of the slough and force spawn a doner stock of

chum salmon above the structure. ' , .
" The water levels in the sloughs are maincained in part by the Susitna

River. Stream surveyors noted less rearing Iry im the sloughs during low water

v , -32-
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periods, but significantly higher densizies of fry milling in the confiluences of
the sloughs with the river. Physical access imto the sloughs for the escapement
was considered optimum during the period of August 28 to September 7 which

coincided with a flood period om the Susitama River. Reduction in the water flow

- of the Susitna River in the last two weeks of September resulted in less than

adequate accessibilicy for the salmon into the upper spawning pools of Slough

No. 21.

Significant gravel displacewert occurzad in the streams during the late
August-~early September flood. A portion of the plnk salmon spawn may have beeq

destroyed as a consequence,

A continuation of field investigations is required te provide additiomal

information necessary for evaluating potential increases and decrease in fish-

eries habitat resulting from the construction of a hydroelectric complex on the
ﬁpper Susitna River. Mdnitbring the physical,‘dhemical and biologi¢al proper-
ties of the sloughs during spring, summer, fall aﬁd winter ssasons would providé
qualitative data for determining the critical components limiting producticn in

»

resident and anadromous fish populations. Assessing water qﬁalicyjdirectly

) below the proposed Devil Canyon dam is imperative prior to establishing standards

acceptable for migrant and rearing fish. The following studies are required: 3
1) Mouitoring seasomal fluctuations in,éa;gr Eemperatures, dissolved
gesses and suspended solids in the Susitna River at Chase and Gold
Creeks.
2)  Mouitoring seasonal’changes in relative water levels, pH, D.0., and
water temperaturss in the sloughs. |
3)  Repetitive adult spawner and fry surveys in-the slcughs and strzams to

detarmine seasonal and annual deasity and distributiom fluctuations.

1

-33-
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4)

5)

6)

Inriver spécies sampling to decermine annual fluctuations in zbundaznce
levéls,‘ agé compoéition, and migrational patteras of adult anadromous
fish pdpul‘ations in the Susirtna River north of Talkeetna. |
Monitorin'g food ¢ycle relationships inm the sloughs as relate to fry
preductien.

Composite sampling the bottom substrarte in the sloughs.
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escapement surveys, Devil's Canyon Projact, 1574.

.~ Chum Salmen Surveys

humber risn camdlea

Area . Survay {live counts) Ratios
Surveved Nats Conditions Untazced taaced (r]) total (c) (c/r)
Souugh ¥o.6. 8/238  Fair 1 0 1 0.0
STough No.3 8/10 Fair 1 0 1. 0.0

8/16 Faip 2 o 2 0.0
8/29 Fair 125 4 129 32.3
9/1 Fair 324 7 331 47.3

9/5 Good 458 8 466 - 38.3
9/12 Good 187 1 188 188.0
9/17 food 37 0 37 0.0

STough fa.11 9/10 food T 1 27 27.0
9/13 Good 20 1 21 21.0
9/17 Fair 18 1 19 19.0

/22 Fafr 10 1 11 11.0
9/27 Excel ] n 1 0.0
STough No.14 8/30 Saod 2 o 2 0.0
STough Mo.16 8/19 “Fair 2 °o 2 - 0.0
Slough No.17 $/§ Good 14 0 14 0.0
/13 Excal 12 0 12 0.0
9/24 Fair 3 0 3 . 0.0
STough No.19 8/21 Fair 2 0 2 0.0
STough Ho.20 8/21 Gocd 2 0 2 0.0
9/5 Good 99 2 101 50.5
9/9 Excel 56 0 56 0.0
9/13 Excel 20 0 20 0.0
9/18 Excel 1 0 1 0.0

$lough No.21 9/11 Good 206 Ty 215 23.9
9/18 Good 197 8 205 25.6

9/24 Good 40 3 43 14.3

Indian R.  8/6 fiood s o 6 0.0
: 8/7 Good 5 0 5 0.0
8/8 Good 7 0 7 0.0
8/17 Good 58 0 58 0.0
8/19 Good 338 5 343 68.6

9/10 Fair 176 6 182 30.3

Fourth July 8/2 " Fair 2 o T2 0.0
Cr., 8/9 Fair 14 0 14 0.0

9/1 Fair 200 4 204 51.0
9/11 ood 290 . 10 300 30.0

9/16 Good 128 3 131 43,7

Totals v 3090 73 3734 7.8
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Appendix
Table 1. {centinued)
Pink Salmon Survavs
+ Numbey Fish 7 =leq
Area Survey (11ve counts) Ratios
Surveved Date Conditions Untacoad rtagged {r) tatal V¢ (c/r)
Indian R, 8/2 fzood 27 1 28 28.0
8/4 Good 15 ] 16 Q0.0
8/6 Good 60 3 63 - 21.0
8/7 Good 7 i 8 8.0
8/8 food 128 ] 134 22.3
Fourth July
: Cr. 8/2 Fair 93 .2 55 27.5
.8/9 Fafr 133 6 139 23.2
8/16 Fair 131 2 133 88.5
Lane Cr, 8/4 Food 28 b 28 0.0
8/9 Good 80 1 81 . 81.a
8/18 Rood 68 1 69 -69.0
9/8 food 1 0 1 - 0.9
Total /3¢ 23 /53 ~32.8
Sackeye Salmon Surveys
Number Fish Sampled
Area _ Survey {1ive cnunts? Ratios
Surveyed Dats Conditions Untacaed Tacoad (r) Total (¢} ~  (e/r)
No. 9 3/9 Fair 1 ) 1 g.o
\ 9/1 Fair 3 Q 3 g.0
9/5 food 7 1 8 8.0
9/12 ficod -7 1 8 8.0 .
9/17 Good 4 1 5 5.0
9/23 Fair 1 0 1 0.9
No. 1 8/9 Good 2 0 -2 0.0
e - - B/16 Good 19 1 20 20.0
9/10 fiood 67 "3 - 70 _23.3
9/16 fheod 57 3 ] 29.0
9/17 Good 68 2 70. 0 35.0
9/27 Excal 56 1. 57 57.0
No.19 8/21 Fair 3 Q 3 . 0.0
9/18 foed 1 0 1 0.0
No.21 /1 Good 8 0 8 0.0
9/18 Good 13 0 13 0.0
9/24 Good 6 (1] 6 . 0.0
Total 323 13 EEE . 25.8
- Coho Salmon Surveys
: flumber risn Sampled
Area (Tive counts) Ratios
Surveved . Jate - Conditions Untacgeed . Tagged {r) oTal tc) (c/7)
Indian K. 3/7 Sood. . 3 [} 3 0.0
8/8 fiood 9 qQ 9 3.0
8/17 fiood . 6 0 6 0.0
8/18 Good 17 b} 17 0.0
9/10 Fair 84 0 84 0.0
Fourth July 9/11 Soad 22 - 4 26 6.5
Cr. 9/77 Good ‘9 i 10 10.0-
Total 130 3 135 27.0
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Téble 2. Escapement survey counts conducted on Sloughs Na. 1, No.

2. No. 3, No, 4, No. 5, No. 6, No. 7 and No. B, Devi)'s Ca

1

nyen Project, 1974.

Temperatyre : T s oaam Adult Salmon Densit
Slough : - Time . Survey No. Fry E‘ i:; ";' ﬁ'-ﬁ ‘Cé Chun ' Sﬁ%keye
No. Date (M1itary) Air Water Conditions obsepved ¥ O w & v Lfve Dead Total Live Dead Tot:
1 8/18 1520 59 58 Fair ¥ X 0 0 0 0 0
2 8/14 1230 65 60 “Fair s T o 0 0 o 0o
3 8/18 1235 67 54 Fatr 600 X X X x x 0 0 o o o
9/2 1320 60 51 Fair 600 X X X 0 0 0 0 0
4 8/21 1430 64 58 Fair 25 X 0 0 0 0 0
9/1 1615 57 58 Fair 1 0 0 0 0 0
5  8/4 - - - Fair 200 0 0 0 0 0
8/16 1015 - - Fair 200 0 o 0 0 0
0728 1300 57 52 Fair 0 0 0 0 0 0
9/5 1930 0 56 Good 1000 X X 0 0 0 0 0
9/8 1400 72 53 Fair 0 0 0 0 0 0
9/21 1600 50 51 Fair 0 Q 0 0 0 0
6 8/16 1045 - - Fair + X D 0 0 o o0 o0
8/28 1330 57 52 Fatr - ] 0 1 0 0.
9/8 1430 72 54 Fair - 4 0 0 0 0 0
9/9 1845 54 56 Fair 500 X X 0 0 0 0 0
9/27 1530 50 50 Fair 0 0 0 0 0 0
T ane . nizs 66 62 food 500 X o 0 0 o0 0
g/28 1430 60 59 Rood 500 X 0 0 0 0 0
9/8 1500 72 61 food - 0 0 0 0 0
9727 1530 56 51 Excell 15 0 0 0 0 0
8 . 828 1520 62 53 Fair 50 X X X o 0o o 0 0
9/ 1530 59 -5 0 : 0 0 a 0 0




Appendix

Table 3. Escapement Survey counts conducted on Sloughs No. 9, No. 10, No.11 and No. 12, Devil's Canyon Project, 1974.

ik

Fry Species Identified
. . . % o dE K & Adult Salmon Dens;y_‘(
emperature _ : et 3 um ocke
$lough e o F— _ Survey No. Fry £ £ 8 ®23¢3 ’
Na, Date  (Military) Air Hater - Conditions chserved ¥ © wun & = wn Live ODead Total Live Dead
9 8/10 1100 60 53 Falr - ] 0 1 0 0
8/16 1430 - - Fair - + X 2 0 2 0 0
8/29 1245 58 9 Fair - 129 12 141 | i
9/1 1300 &8 52 Fair - 331 28 359 3 0
9/5 1045 51 44 Good - 466 45 5N 8 0
9/12 14" 58 44 Good - 188 39 507 a 0
9/117 1300 56 52 tood 0 37 363 400 5 0
9/23 1200 81 47 Fair 0 0 361 361 ] 0
10 8/16 1030 60 51 Fair 2000 X X X 0 0 0 0 0
8/21 1700 50 42 Fair 200 X X X 0 0 0 0 0
an 0900 57 4] Fair 15 X. X X 0 0 0 0 0
. 9/5 0920 5 40 Fair 0 0 0 0 1] 0
@ 9712 1530 50 42 Gooad - 0 1} 0 0 0
1 9717 144% 57 43 Good 0 0 0 - 0 1] 0
9723 1000 47 46 Poor 150 X 0 0 0 0 0
n 876 1000 58 42 Good 0 0 0 0 0 0
8/9 1125 4 43 Good . 80 0 0 0 2 0
8716 1600 - - food 0 0 0 0 20 0
8719 1700 - - Goad 0 0 0 0 40 0
8/29 1045 55 44 Poor 0 ) 0 5 19 0
9/1 1700 57 46 foor 0 0 0 0 14 0
9/5 1400 61 46 Poor 0 2 0 2 17 0
9/10 1120 54 10 Good 0 27 ] 28 70 0
9/13. 1600 - 60 14 ficod 0 21 5 26 60 0
9/17 1530 59 44 Fair 0 19 14 KKk] 70 0
9722 1015 49 45 Fair 0 1 12 23 79 0
9727 1100 52 44 Excel ) 0 ] 1} 12 57 3
12 8/12 1300 51 43 Good 1 0 0 0 0 0
8729 0930 . 5% 12 Fair 0. 0 0 0 0 0
9710 1055 82 4 Excell 0 0 0 Q 0 ]
9/13 1545 60 .- 50 Excell 0 -0 0- 0 0 0
9/17 1520 59 46 Excell 0. 0 0 0 0 0
9722 1000 49 14 Excell 0 0 0 0 0 0
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Table A. Escapement survey counts conducted on Sloughs No, 13, No, 14, No. 15, Ho. 16, No. 17.and No. 18, Devﬂ'ﬁ Canyon Project, 1944,

’ ’ . , - Fry Species Identified
- . ‘ g -

; ' Temperature o o ¥ L8828 Adult Salmon Densit
Slough Tine . i"F{ = Survey No. Fry £ £ L PEIFE Chum So%keyg
No. Date (military) Afr Water Conditions observed -0 @ @ x 9 Live Dead Total Live lcad.
13 . 8/6 0930 57 41 Good , 400 X X X 0 /) 0 0 0

8/9 1025 . 51 43 Good 400 X X X 0 0 0 0 0
8/12 1230 - - - Good © 400 - X X X 0 0 0 0 0
- B8/29 0900 54 48 Good ' 200 X X X 0 0 0 0 0
9/10 1030 51 4)  Goud 0 0 0 0 0 0
913 1530 62 52 Excell A | 0 0 0 0 0
9/22 1000 49 48 ) Fair 0 0 0 0 0 0
14 8/30 1515 66 62 Good 500 X X 2 0 2 0 Q0
: 9/10 1000 5 44 * Good . 100 X X . 0 1 ] 0 0
15 B/S 1350 58 46 Fair 2500 X X X 0 0 Q 0 L]
8/19 1025 58 18 fair 2500 X X X 0 0 0 0 0
8/30 0930 60 51 Paor 1000 X X X 0 0 0 0 0
9/2 0900 55 52 fFair 0 0 0 0 0 0
9/6 0900 - - Good 0 0 0 0 0 0
9/9 1120 58 42 Good 0 0 0 0 0 0
9/18 1000 45 44 Good 0 0 0 0 0 0
9/24 1500 87 19 Fair 0 0 0 0 0 0
16 8/8 0930 52 46 ~ Falr + X 0 0 0 0 0
8/19 1130 66 52 Falr 1000 X X X 2 0 2 0 0
8/30 1020 64 53 Poor - . 2 0 2 0 0
92 1030 54 52 Poor 0 0 0 0 0 0
9/6 1130 59 45 Excel) 0 0 0 0 0 0
9/18 1018 45 44 Excell 0 0 0 0 0 Q
9/24 1445 58 50 Excell 0 Q 0 0 0 0
17 8/8 1445 58 44 fiood 300 X X 0 0 0 0 0
8/20 1030 55 46 Fair 200 -0 0 0 0 V]
8730 1215 62 48 Poor - B 0 8 0 G
972 1100 53 16 Fair - 1 1 12 (4] 0
9/9 1200 62 44 Good - 14 .9 21 0 ]
9/13 1400 60 1 Excell - 12 12 24 - 0 ]
9/18 1030 © 16 46 Excell - 0 13 13 ] 0
9/24 1400 58 48 Fair - .3 1 10 ] 0
18 8/8 1555 52 19 Excell 400 0 0 0 0 0
8/30 1230 63 50 foor 0 0 0 0 0 0
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. Table 5. Escapement survey counts conducted on S$loughs No. 19, No. 20 and Ko.' 21, Devil’s Canyon Project, 1974,

Fry Species ldentified
[7]
>

1= -

Adult Salmon Density

. Tenperature o o £ 1828
Slough Time ‘~ Survey No. Fry £ £ 8 pPec%3y _Chum ; Sockeye

Ho. Date  (Military) Air Hater Conditions cbserved < 3 w &TE & [iveDead Total Live Dead
19 8721 1200 - 50 43 Falr 100 2 0 2 3 0
8/30 1415 - - Poor 0 [ 0 0. 0 0
9/5 1940 56 A0 Poor 0 0 0 0 0 0
! 9/9 1230 64 40 . Fair 0 ] 0 0 0 0
/13 1345 60 44 Poor 0 0 0 0 1 0
: 9/18 1100 47 42 Good . - 0 0 0 ] 0
} 9/24 1100 48 44 Fair - 0 4 4 0 0
20 8/9 1650 57 52 Bood 1000 0 0 6 0 o
8/21 1340 60 52 Good 1000 ‘ ‘ 2 0 2 0 0
8/30 1310 70 52 Poor .- § 0 5 0 0
972 ' 1130 56 sl Poor - N K] 2 4] 0 0
9/5 1900 57 46 Good - ‘ m 6 107 0 0
9/9 1300 61 46 Excell - - B6 7 93 0 0
9/13 1315 85 48 Excell - 20 ° 5B 78 0 0
9/18 1115 LA9 45 Excell . - ] 61 62 0 0
9/24 1145 51 446 Excell - 0 34 3 0 0
21 29/ 1000 b2 A4 , Good - 215 296 511 8 0
" 9/18 1230 - - Good - 208 463 668 13 0
9/24 1200 bl 47 Good : . 43 395 438 6 '0

9/26 1045 52 44 Good ' 125 b { X Present
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(ﬁ. ie 6. Escapement survey counts conducted on Indiam River, erth July Creek Jack Long Creek Portage Creek Lane Creek, Whiskers Creek and
Chase Creek, Devll's Canyon Project. |974 )

<

o Temperature . Survey’ LT Salmon Oensity

Time FI~ —  Survey Dis tance Kin PRk Thum Y oo SaCKE

Stream Date (Military) Alr Water Conditions (Miles) ﬂVE‘De—hg‘T—'T m ve Dead Total [fve Dead Total [ive Dea
Indian 82 1400 67 53 Good 0.1 2 0 2 28 0 28 0 0 0 0 0 0 0 0 0
River 874 1900 - - &ood 0.1 0 ] 1 16 0 16 0 0 0 D 0 0 0 0 0
8/6 1500 - - Good 0.5 0 o0 0 63 0 €3 b 0 6 0 0 0 0 0 0
8/7 1600 - - Goad 0.1 0 o0 H 8 o 8 5 0 5 3 o k] 0 0 0
8/8 1730 86 . 52 Good 0.5 0 3 3 ¥ 0 134 1 0 1 9 0 9 0 0 0
8/17 1350 58 53 Good 0.5 0 o 0 39 18 57 58 2. 60 6 0 & 6 0 0
8/19 - - - Good 0.5, 0 0 0 51T 1 63 128 o 128 4 0 4 0 0 0
8719 . - ~ Good 5.0 0 3 3 483 94 577 343 33 3% 17 0 W 0 0 0
9/10 1320 64 49 fair 3.0 0 0 0 0 0 0 182 349 563} 64 0 64 0 0 — 0
9/10 - - - Fair 0.5: 0 0 0 0 0 0 92 120 212 2 0 2 0 0 0
- 9720 1130 55 48 - Poor 0.5 0 0 0 0 0 0 20 149 169 o .0 0 0 0 -0
Fourth 8/2 1500 61 55 Fair 0.5 zZ 0 ¥ L1 0 54 2 a 2 0 0 0 0 (1] 0
July 8/9 1450 62 - 56 Falr 0.5 0 0 0 19 0 139 14 0 14 0 0 0 0 0 0
¢r. 816 1320 68 60 Fair 0.5 0 0 ‘0 133 26 159 16 Q0 16 0 0 1] 0 0 0
8/29 N1 58 50 Poor 0.5-- ¢ 0 0 0 0 0 43 10 o0 0 0 0 0 0
9N 1030 57 54 Falr 0.5 ] ¢ 0 0 0 0 204 23 227 0 0 0 0 0 - O
am 1500 60 48 Good 0.8 0 0 0 ¢ 0 0 300 294 5N 26 0 2 0 0 0
9/17 1100 58 49 Good 0.5 0 0 0 1] 0 0 131 279 410 10 () 10 0 0 0
- 9/23 1100 50 47 Poor 0.5 . 0 0 0 0 O 0 2 145 147 6 [ 7 0 0 0
pPortage 872 = 1430 62 53 Fair 0.5 2 0 2 200 0 200 2 0 2 5 0 5 0 0 0
Cr, 8/16 - - - Fair , 0.5 0 0 0 183 3 2)86 265 11 226 150 0 150 ¢ o0 0
9/3 1300 60 50 Poor . 0.5 0 0 0 0 0 0 20 b 26 I 0 3% 0 0 0
9/16 1500 58 45 Poor 0.5 0 o 0 0 o 0 0 17 W 0 0 0 0 0 0
9/26 1130 48 44 Poor 0.5 0 0 0 0 0 0 (1] 0 0 0 0 0 0 0 0
Lane - 8/4 1500 70 52 Good 0.5 0 ] 0 28 0 28 0 0 0 0 0 0 0 0 0
“¢r, B9 1640 - . -  Good 05 0 o0 0 @8 1 8 0 0 o0 0 0 0 0 0 0
8/16 1138 68 52 Good 0.5 0 0 0 69 5 14 0 0 0 0 0 0 0 0 0
8728 - 1445 ] 48 - Poor 0.5 0 0 0 9 3 12 o0 0 0 0 -0 0 0 @ 0
9/8 1518 63 46 Gobd - 0.5 0 0 0 1 1 F4 0 0 0 0 0 0 0 0 0
Jack 9/16 1310 56 46  Excell 25 0 0 ] 0 a 0 0 0 a 0 1} 2 0 0 0

-~ Long ' : ; o
L . .

m\iskers 8 8 1018 - 63 56 Poor 235 0 0 0 Q 0 1] 0 0 g 0 0 b [\ ] 0
Cr. 8;30 1308 62 5% Poor - .35 ] 0 ) 0 0 0 0 0 0 27 0 - 27 0 0 0
91 1a4Q - 86 - 4§85 - Poor SR | 0 0 0 1] 0 0 0 0 15 2 17 0 0. 0
Chase 8/16- 1135 66 61 Poor- 1.0 0 Q ¥ 0 0 0 0 0 0 ] 4] b] 0 1 1
Cr. 8721 " n - Poor 1.0 0 0 0 0 0 0 0 0 0 0 0 ) 0 } ]
8/31 1415 64 50 Poor 1.0 0 0 0 0 i} 0 0 0 0 13 0 13 0 0 0
91 1w 1 -50  Poor i 0 o ¢ 0 0 0.0 0 0 4 0 4 0 0 0

L
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