
- - - - - - - - - - - - - - - -
,t,ppofldh: hble 1-2 (Cont!:'IuedJ.

Relative fllnlng pre~sure If) • 8.0
Total Population Spawncra

Population of ...
Age Clan Age III Sp.fffien Percent

lind Older (Age V of Tot.,l
II III IV V VI VII VIII Fish .. 01 der} Population

Natural Instllntaneoos
Mort,li ty (M) .'0 .4' .H .77 .78 1.06

Natural Survival (S) ... .63 .8' .4' .4' .35

Fhhlng Mortality IF) .36 .24 1, 18 2.111 1.17 2.38

~rk/Rec.pture (RIM')
Ratio .04 .0' .14 .24 .20 .26

Tote 1 Instantaneous- More-lit)' (Z) 1.26 1, 20 1. 35 2.92 2.5' J.It.,
w Total Mortallt)' (An+FI .72 .70 .74 .95 .92 .97

Total 5lJrvlval (Sn+F I .28 .30 .26 .0' .08 .03

NlJIIlbers of Fl $11 Yellr

1982 11363 ~602 29011 2ltSII 11 )Ii '21 180 11795 .289 36
1983 11353 3211 1390 m 133 89 H 5595 ••4 1
198. 11363 3211 970 361 41 10 3 11596 41. •1985 11363 3211 970 252 20 3 0 111156 27> •1986 1136) 3211 970 252 ,. 2 0 Itltli8 267 •1987 11363 3211 970 252 ,. 1 0 41147 267 •1988 '1363 3211 970 252 ,. 1 0 11 .... 7 267 •1989 11363 3211 970 252 14 1 0 14 ....7 267 •,.90 11363 3211 970 252 ,. 1 0 4""7 267 •1991 11363 3211 97. 252 14 1 0 4.,.7 267 •



Appendix Table 1-2 (Contfnued).

Relative fishIng pressure (f) • 10.
Total Popuhtlon Spawners

Popuhtfon or ...
Asle Cleu Age III Spewners Percent

end Older (Age V of Totel
II "' 'V V V, VII VIII fhh " 01dt.r! Population

Naturel Instantaneous
Mortalfty (H) .90 ... .17 .77 .78 '.06

Keturel Survival (5) ." .., .8' ••• ••• ...
Fishfng Mortalfty (FI ... ••2 1. ..7 2.68 2.21 2.97

Hark/Recapture (R/H' l
R41tlo ... .0' ." ." .20 .2'

- Tot.l Instantaneous

• Mortality (Z1 1.35 1.38 1.6" 3."5 2.98 '.03-... Total Mortality (An+FI ." .7S .8' ••7 .., .98

Toul Survival (5n+f1 .2' .2S .,. .0' .0' .02

Nulbers of FI 'h !!!!
'982 11363 ..602 2... 2..5.. 113.. m '80 11795 ..289 ,.
1983 11363 293.. 1156 "2 78 57 • ..797 707 15
'98' 11363 293/t m '" '8 • , 3918 '" •1985 11363 2930\ m '" 7 , 0 3822 15' •
'98' 11363 2931t m '" , 0 0 3819 "" •1987 11363 293.. m '"

, 0 0 3819 '" •1988 11363 293.. m '"
, 0 0 3819 '" •1989 11363 293.. m '"
, 0 0 3819 '" •'990 11363 293.. m '"
, 0 0 3819 '" •1991 11363 293.. m '"
, 0 0 3819 "7 •

- - - - -
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RELATIVE RATE OF FISHING PRESSURE (1)

Appendix Figure I-I. Sustained yield of Arctic grayling for different levels of fishing pressure.
The f value represents multiples of 6.05 hrs per mile of hook and line sport
fishing per year.



An additional calculation was made at this point to estimate the maximum

sustained yield if catch (mortalities) are limited to individuals VI and

older (approximately 350 mm and greater in length). The maximum

sustained yield under these conditions occurs at f = 1.5 and is

estimated to be less than 100 fish per year. The total harvest of all

size classes of fish older than age II is about 650 fish per year at the

same level of f. By comparison, the maximum sustained yield is 950 fish

per year (which occurs at f =4.5) when all age classes are harvested.

These values assume equal distribution of effort and success levels

similar to those experienced in the field by the ADF&G crews while

collecting this data. If access is not limiting, the distribution of

fishermen will probably parallel the relative densities of fish.

Possible effects of higher levels of exploitation on recruitment are

presented in Appendix Table 1-3 and illustrated in Appendix Figure 1-2.

Under baseline conditions, 36% of the age III and older fish are

spawners. At the higher rates of exploitation, this number drops off

rather rapidly. Although recruitment is probably in excess of what is

required under the current conditions, the projected decrease in the

n~mber of the spawners at the high rates of exploitation is probably

sufficient to affect recruitment. Using the assumptions of the model

and assuming ali near decrease in recruitment following a decrease of

spawning aged fish to 10% of the non-exploited population, the number of

fish caught annually rapidly decreases when f = 8 (48.8 hrs/mile of

river) .

1-16 I
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Appendix Table 1-3. Results of analysis of effects of decreasing spawner populations caused by fishing pressure on t~nty year

catch rates.

Nwnbers of FI sh lit RelatlYe Fhhlng Pressure (0 .. 6.00

Total Number Spawne. s
Totel NlMIIber of of Age VI and Total ClItch All Age as a Percent of

Year Spawners (Age V , Older) Older Fish ClIught Classes (Age III &Older) Total Population

1982 ,.289 646 3083 36
1983 1,.10 139 1..27 ~1

198" 713 ,.6 101" 13
1985 512 2,. 921t 10
1986 ..9,. 18 917 9
1987 "92 17 916 9
1988 492 17 916 9
1989 492 17 916 9
1990 ..92 17 916 9
1991 492 17 916 9
1992 ..92 17 916 9- 1993 "92 17 916 9I-- 199" ..92 17 916 9

....... 1995 ..92 17 916 9
1996 ..92 17 916 9
1997 ..92 17 916 9
1998 ..92 17 916 9
1999 ,.92 17 916 9
200C 492 17 916 9
2001 ,.92 17 916 9
2002 "92 17 916 9



Appendix Table 1-3 (Continued).

Numbers of Fish at Relative Fishing Pressure (f) = 6.50

Tota1 Number
Total Number of of Age VI and Total CBtch All Age as a" Percent of

Year Spawners (Age V & Older) Older Fish CBught Classes (Age III & Older) Total Population

1982 4289 668 3244 36
1983 1291 127 1424 20

0" 622 39 999 12
198! 1f38 19 912 9
1geo 423 14 906 8
1987 421 13 906 8
1988 421 13 906 8
1989 421 13 901 8
1990 421 13 894 8
1991 1f15 13 890 8
1992 414 13 88S 8
1993 1f14 13 889 8

I
1194 414 13 885 8

..... 1995 414 13 879 8
CO 1996 408 13 875 B

1997 406 13 874 8
1998 406 13 (\73 8
1999 406 13 869 8
2000 406 13 863 8
2001 401 13 859 8
2002 399 13 858 8



= .- - - - - - - - - - - - - -
Appendix Table 1-) (Continued).

......" of FI$h ~t Relative Fhhlnq Preuure I fl· 7.00

Total Number Spa",nen
Total Humber of of Age VI end Totll C.tch All Age as a Percent of

Yeer Spalfflert (Asle V & Older) Older Fl In CaUght Claue. (AQe 111 & Oleser) Total Population

1982 4289 686 3395 ,.
1983 1182 115 1415 19
19811 '" 32 983 11
1985 '" " 898 8
1986 J62 11 89' 1
1987 J61 '0 89J 1
1988 J61 '0 841 8
1989 J61 10 19' 9
'9" "9 10 160 8
1991 J06 9 m 8
1992 J04 9 m 1
'99J JO' 9 116 8- 19.. JO' 9 612 9,- 1995 211 9 641 8

'" 1996 m 8 m 8
1997 2S1 1 634 1
1998 '56 1 60' 8
1999 ". 7 ,.. 9
'000 2)0 7 54J 8
'001 219 6 ". 8
'001 216 6 m 7



•

Appendix T~ble 1-3 (Continued).

(f) -= 8.00

Totol Number Spawners
Total Number of of Age VI and Total Catch All Age as II Percent of

Veor Spawners (Ago V &Older) Older Fish Caught Classes (Age III &Older) Tota. Population

1982 4299 717 3672 36
1983 99~ 93 1386 18
1984 416 22 945 9
1985 275 9 869 6
1986 267 6 86
1987 267 6 8S3 6
1988 267 6 715 8
1989 259 6 599 9
1990 '176 6 544
1991 167 4 539 6
1992 166 4 531 6
1993 166 4 450 8.... 1994 161 4 317 9,

N 1995 112 4 341 6
0 1996 104 3 336 6

19~7 103 2 331 6
1998 103 2 283 8
1999 101 2 237 9
2000 72 2 213 7
2001 65 2 209 6
2002 64 1 20



--~ -
Appt. dl Table 1-3 (COntinued).

Fishing Pressure If) D 9.00

Total Number
of Age VI and Total Catch All A~

Year Spawners (Age V &Older) Older Fish Caught Classes (Age III & Oider)

1982 If 289 7lfl 3918 36
1983 8:n 75 13If 4 16
1984 ~ J 111 906 8
1985 203 6 838 5
1986 198 II 836 5
1987 198 II 730 6
1988 198 If 5lf1 9
1989 150 II 1f25 8
1990 96 3 389 5
1991 92 2 386 5
1992 91 2 339
1993 91 2 2Slf 9-. 199/j 70 2 199 8I

N <1995 116 1 180 5
-0 1996 113 1 178 5

1997 42 I 1114 7
1998 42 1 98 11
1999 26 1 71 8
2000 16 0 62 5
2001 15 0 61 5
2002 15 0 50 7



Appendix Table 1-3 (Continued).

~

10.00

Spawner ..
Total Number of or Age Viand Total Catch All Age as a Percent or

Year Spawners (Age V & Older) Older Fish Caught Classes (Age II I &Older) Total Population

1982 ~289 760 4137 36
1983 707 60 1296 15
1984 2lj7 10 866
1985 151 3 807 4
1986 148 2 806 4
1987 147 2 623 6
1988 H7 2 407
1989 87 2 302 G
1990 53 1 278 II
1991 51 1 277 II
1992 51 1 216 6
1993 Sl 1 143 9

...... 1994 31 1 105 7
I 1995 19 0 96 ,.

N
N 1996 18 0 95 ,.

1997 17 0 75 6
1998 17 0 50
1999 11 0 37 7
2000 7 0 33 4
2!JOI 6 0 33 II
2002 6 0 29 5
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CONCLUSION

The model demonstrates that in a closed system fishery, where f:sherman

access is not limiting. modest levels of fishing pressure can

drastically reduce grayling population. In reality, a reduction in the

numbers of large fish would probably result in a decrease in fishing

pressure before the population would be el i,ninated. The residual

fishery, after such an event, would probably reflect recruitment by

immigration of stock from other areas.

Although the data collected pertains to the streams that will be

inundated by the impoundment, the similarity in age structure among the

streams (AOF&G 1983, Table 5-3-8) suggests that this data base may be

applicable to grayl fng fisheries in other tributaries of the upper

Susitna basin. The modeling of the available data results in age/class

population structures presently found in exploited grayling systems in

other parts of interior Alaska (Anmstrong 1982; Grabacki 1981).

The spreadsheet program used in the analysis allows very rapid changes

in assumptions and output of usable information with relatively little

programming effort. Projections can be made given any reasonable set of

assumptions concerning harvest, recruitment, management strategies, and

other aspects of the population dynamics of grayling, with minor adjust­

ments to the model presented.
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APPENDIX J

Age-Length Relationships for Arctic Grayling and Rainbow Trout
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INTROOUCTION

Age-length curves and reyressions were examined for Arctic grayling

to determine if the growt~ nf the population in the proposed impoundment

area above Devil Canyon was significantly different from that of the

population below Devil Canyon. Preliminary analysis of 19B! data had

indicated that such a difference might exist which. if true, would have

relevance to proposed mitigation strategies for Arctic grayling in the

impoundment area.

Age-l ength curves for ra ; nbow trout wefe a1so ana lyzed. The Sus Hna

River basin is near the northern limit of the zoogeographical range for

rainbow trout and it was hypothesized that growth rates of the Susitni'

popuhtioIJ may be low, compared to that of other populations. If growth

rates are low, the Susitna population may be limited in its ability to

absorb impacts associated with the proposed hydroelectric project.

METHOOS

Scales taken from rainbow trout and Arctic grayl ing captured and

measured during 1981 and 1982 were aged. logarithm;c {Y = a + b In(X}}

and Hnear {Y = a .. bX} regressions of age versus length were then

calculated for both spec;es. Arctic grayling were divided into three

9rouPS by sampling reach: Cook Inlet to Chulitna River confluence,

Chulitna River confluence to Devil Canyon, and Devil Canyon to Oshetna

River confluence. Since there are no rainbow trout in the impoundment

area except for a transplanted population in the High lakes, rainbow

J-l



trout were divided into two groups, above and below the Chulitna River

confluence. Data from 1981 and 1982 were analyze". Each year's data

was analyzed by reach separately for comparative purposes and as a check

on sampl iog and aging procedures. Selected slopes of different

regressions were tested for equality (Dixon and Massey 1969).

Large catches of rainbow trout and Arctic grayling were most often made

in May, June, or September and to compare rainbow trout captured in May

with other rainbow trout captured in September only by year class would

give biased resul ts since most growth occurs during a sho.rt period in

the summer. Therefore, data were entered by month for each age class of

fish. For example, an age 1+ grayling was entered as 1.0 years of age

if caught in May and 1.2, 1.4, 1.6, and 1.8 years of age if caught in

June, July, August. and September respectively.

RESULTS A~) DISCUSSION

Arctic Grayling

log regressions of Arctic grayling age versus length generally fit the

data as well or better tha'l linear regressions (Appendix Table J-1).

Although slopes and intercepts vari ed somewhat by reach and year, all

the log regressions are very similar and differences are probably due to

chance. Growth rates of Arctic grayling in the impoundment and below

the Chulitna River confluence are nearly identical. Comparison of

slopes (growth) of the log regressions of Arctic grayling captured in

1982 in the impoundment with those captured between the Chulitna River

J-2
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Appen~ix Table J-l. Results of regression analyses between length and

age for Arctic grayling and rainbow trout captured
on the Susitna River. 1981 and 1982.

y

I
Inter-

,2Area Slope cept n Std Error

I
Arctic Grayling

~ Impoundment, 1982 141.0 84.0 282 .90 14.9
Above Chu 1; tna • 1982 160.8 23.9 398 .83 27.4

I Below Chul; tna. 1982 139.8 74.9 62 .88 24.8

Impoundment, 1981 155.2 42.6 382 .82 18.4

I
Above Chulitna, 1981 117.0 47.6 65 .93 19.0
Below Chulitna, 1981 152.9 62.6 209 .87 23.5

I
linear

I I~oundmeflt. 1982 29.6 144.5 282 .85 18.3
Above Chu 1; tna • 1982 45.6 54.6 398 .86 24.8
Below Chulitna, 1982 47.7 68.3 62 .88 25.2

I Impoundment. 1981 33.2 119.5 382 .81 18.9
Above Chu 1i tna • 1981 44.8 71.1 65 .91 21.2
Below Chulitna, 1981 38.2 101.5 209 .87 23.6

I
Rainbow Trout

I
~ Above Chul i tna. 1982 271. 3 -104.5 132 .84 34.5

Below Chulitna, 1982 167.5 50.7 35 .76

I
Linear Above Chu 1; tna • 1982 57.0 36.4 132 .86 32.2

I Below Chul itna, 1982 42.0 103.0 35 .82 39.8

Above Chul; toa. 1981 50.5 73.6 92 .66 39.4

~
Below Chulitna, 1981 62.4 43.5 92 .81 37.6

~

~

I J-3



and Devil Canyon revealed a statistically significant difference

(t=3.71, df=676, p<.Ol), but this difference is probably not bio­

logically important as 1981 data suggest the opposite trend. The growth

rates of Arctic grayling in the Susftna River basin are very similar to

those of other interior Alask~n populati~ns (Appendix Figure J·l).

Rainbow Trout

Available rainbow trout length-age data from the Susitna River basin fit

linear regressions as well or better. than log regressions (Appendix

Table J-l). Growth rates (slope If ag-/length regression) of rainbow

trout captured above the Chulitna River confluence were not

si9nificantly different in 1981 than in 1982 (t • 1.10, df = 220).

These data were poc1ed and a regress ion 1i ne computed for campa ri son

with other rainbow trout popu1ations (Appendix Figure J-2). The Susitna

River rainbow trout were the smallest for any given age class of the

populations examined. However, the slope (growth rate) was comparable

with the other populations except that of Kootenay lake.

J-4
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Appendix Figure J-l. Comparisons of age-length relationship of Arctic
grayl ing in the Susitna River with growth rates of
Arctic grayling in other regions of Alaska. Figure
is adapted from Armstrong (1982).
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other systems. Figure's adapted from ES ( 981).

J-6

•



~

~

I

I

I

I

I

I

I

I

I

I
I

I

II

•

LITERATURE CITED

Alaska Department of Fish and Game. 1977. Rainbow trout life history

studies in the low~r Talarik Creek - Kvichak Drainage. Federal Aid

in Fish Restora:ion. Vol. 18, Study No. G-II.

Armstrong, R.H. 1982. Arctic g"ayling studies in Alaska. (Draft).

Alaska Cooperative Fishery Research Unit and Alaska Department of

Fish and Game, Sport Fish Division.

Dixon. W.J .• and F.J. Massey, Jr. 1969. Introduction to statistical

analysis. McGraw-~ill Book Co., New York.. 638 pp.

Terrestria 1 Environmental Specia 11sts, Inc. (T. E. S.). 1981. life

history and ecology of selected fishes that occur in the Susitna

River. Phoenix. New York. 59 pp.

J-7



•
~

n

"
•
•
•
•
•
f

I

I

,

APPENDIX K

Evaluation of Arctic Grayling Spawning and Rearing Habitat and Notes on

Salmon Spawning in the Impoundment Study Area of the Susitna River.
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ARCTIC GRAYLING

INTRODUCTION

The objective of this study was to document Arctic grayling. Thymallus

arcticus. spawning and rearing habitats above and below the proposed

impoundment elevation (PIE) within the eleven major tributaries of the

impoundment study area (Appendix Figure K-l). Inundation of the lower

reach of each of these streams below the PIE will result in the loss of

existing lotie Arctic grayling spawning and rearing habitats. Therefore,

the degree of continued spawning and rearing of Arctic grayling pre­

sently occurring in these streams will depend upon the quantity,

quality, and availability of habitat above the PIE.

METriOOS

Stream surveys were conducted above and below the PIE on eight of the 11

major tributaries within the impoundment study area during 1982. Three

small, steep gradient tributaries, Cheechako Creek (RM 152.5). Chinook

Creek (RM 156.8), and Devil Creek (RM 161.4) were not adequately

surveyed due to time constraints and study priorities during the 1982

field season.* Therefore, these streams have been deleted from further

I

• A foot survey, conducted at the mouth of Cheechako Creek and along
the lower mile of Devil Creek indicated that very few grayling were
present in these locations. Habitat was assessed to be poor in the
extreme lower reach of Cheechako Creek. whil e good to excellent
habitat was identified in Devil Creek. During aerial surveys above
and below the PIE, several fish passage barriers were observed in
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Appendix Figure K-1. Proposed Susitna Hydroelectric impoundment study area. 1982.



Data collection methods and detailed individual stream descriptions for

Arctic grayling in each stream. Specifically, presence of preferred

spawning habitat characteristics (gravel substrate and stream velocities

Evaluation of spawning and rearing habitats were based on stream

gradient, substrate type, stream flow velocities and observations of

indicated the presence of adequate rearing habitat for these life

stages.

Presence of juvenile and adult Arctic graylingrearing habitat.

spawning habitat. Based on previous observations. the presence of

slow~flowing and backwater areas and/or observed young-of-the-year

grayling (fry) were the criteria used to identify the presence of fry

ranging from 0.8 to 3.3 ftlsec (Tack 1973» andlor observed use of

habitat for spawning by grayl fog were the criteria used to identify

discussion in this section of Appendix K. Investigations of the eight

tributaries studied [Fog (RM 176.7), Tsusena (RH 181.3), Deadman

(186.7), Watana (RH 194.1), Kosina (RH 206.8) and Jay (208.5) Creeks and

the Oshetna River (RM 233.4)] were limited to the reach between the

tributary mouth and a point five miles above the PIE on each stream.

I

I

I

I
I
I
I
I
I

I
I

I
the tributaries investigated are presented in the Procedures I'anua1

(AOF&G 1982) and the 5u Hydro Basic Data Report (ADF&G 1983: Volume 5).

I

l
I

Cheechako and Chinook creeks. One barrier. a large waterfall 0.5
miles above the PIE. was identified in Devil Creek. The inundation
of barriers below the PIE on each stream by the proposed Devil
Cany~n Reservoir will not affect the present inaccessibility to the
upper reaches of these streams by Susitna River fish. Spawning and
rearing habitats above and below the PIE were not assessed within
Cheechako. Chinook. and Devil creeks.

I K-3



RESULTS

Arctic grayling adults. juveniles. and fry \,'ere observed scattered

throughout the study reach of all tributaries investigated. Because

Arctic grayling fry have been found to spend their first sunmer near

their hatch site (Tack 1980). the observations of fry indicated that

spawning had taken place above and below the PIE in all tributaries.

Fur";hermore. all streams contained suitable habitat (gravel substrates

and medium to slow stream velocities) assumed necessary for successful

spawning throughout their surveyed length. Actual Arctic grayling

spawning was not observed because of turbid water conditions during

spri n9.

The observation of fry, juvenile and adult Arctic grayling along with

the i dent i fi cati on of spawni ng and reari ng habi tats with; n the study

reach on each tributary indicated that Arctic grayl ing of all 1ife

stages were supported throughout these reaches.

Large waterfalls located within the study reaches of Deadman and Tsusena

Creeks presently prevent fish passage from the Susitna River to the

spawning and rearing habitats located in upper reaches of these streams.

The waterfall located in Deadman Cre~k would be inundated by the

proposed Watana Reservoir, eliminating this fish passage barrier.

However, the proposed Devil Canyon Reservoir will not inundate the

waterfall above the PIE on Tsusena Creek but will limit the amount of

available habitat below the waterfall. Potential spawning and rearing

habitats above this barrier will remain unavailable. likewise. the

K-4

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I

-



habitat in each stream these barriers. A more complete disCIJSS;On on

hydraulic fish passage bar~iers may also limit the use of available

within str~ams above and below the PIE. Most notable changes within

DISCUSSION

Spring 1983 field studies located active grayling spawning areas .
These data will b~ reported and compared to the information of this
appendix in the FY84 AOF&G report.

basically a function of stream gradient, discharge, substrate, and

morphology.

river where they were hatched (Tack 1980) and have been shown to return

to the same summer feeding station yearly (Schallock and Roguski 1967,

AduIt Arcti c grayl i n9 are suspected to spawn"" in the same sect i on of

•

proposed inundation of Fog, Watana, and Jay Creeks below possible

All reaches of tributaries studied contained suitable spawning and

rearing habitats above and below the PIE. However, the quality, quanti­

ty, and accessibility of these habitats varies considerably among and

an abrupt change in stream gradient and a change in stream gradient

pattern, respectively, changes the quality of the available spawning and

rearing habitats (AOF&G 1983a). Habitat differences among streams are

streams above and below the PIE occur on Oead~an and Kos;na Creeks where

fish passage barriers in the study area is presented in the AOF&G Basic

Data Report, (ADF&G 1983: Volume 5).

I
I

I
I

I
I
I
I

•
I
I
I
I
I

I
I
I

I
..L...
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•
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I

ADF&G 1983a). Spawning and rearing habitats above and below the PIE on

all tributaries surveyed are seasonally used by Arctic grayling which

probably home to these speci fi c areas each sprf ng. However t after

reservoi r deye1opment I Arctic gray1; n9 wh1 ch had homed to the reach of

tributary below the PIE will be displaced. The !.uspected invasion and

use of spawning and rearing habitats above the PIE by these displaced

grayling will likely affect the grayling population presently homing to

habitats aboYe the PIE. Although these effects cannot be predicted at

this time. the lotic habitats above the PIE cannot be considered as

replacement habitat for habit,t lost below the PIE.
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SALMON

Cheechako and Chinook Creeks. located within lower Devil Canyon at RM

152.5 and 157.0, respective1y. are the only tributaries of the Susitna

River within the proposed irr.poundment areas presently known to be used

by salmon for spawning. Although unconfinned sightings of salmon have

been reported near the nMJuth of Jay Creek, RM 208.5 (USFWS 1959),

stuoi e' conducted by ADF&G duri ng 1981 and 1982 (ADF&G 1981, 1983:

Volume 2) have tentatively placed the upstream 1imit of the salmon

migration in the Susitna River near the mouth of Chinook Creek. RM

157.0. The constricted river channel of Devil Canyon above Chinook

Creek creates a fish passa~e velocity barrier which prohibits further

upstream migration of fish.

AOF&G Su Hydro staff initially documented chinook salmon spawning within

the Devil Canyon reach of the Susitna River in the glacial/clearwater

mixing zones of Cheechako and Chinook Creeks on August 4 and 5. 1982,

respectively (ADF&G 1983: Volume 2). On August 6, 1982, ADF&G Su Hydro

Aquatic Habitat personnel measured streamflo~ velocities and depths

associated with holding chinook salmon within the clear-water plume and

mixi ng zone of Cheechako Creek (Appendi x Fi gure K··2) . Although actua 1

spawning was not observed at this time. a semi-dewatered chinook salmon

redd was observed along the \oIaterls edge apprOXimately 150 feet down­

stream from the mouth of Cheechako Creek, indicating that spawning had

taken place during a higher discharge period (ADF&G 1983: Volume 2).
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Appendix Figure K-2. Chinook salmon holding area near the mouth of Cheechako Cr ek in the Susitna
River at RM 152.4 (GC S32N01E33CCB) August 6, 1982.
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Subsequent surveys on Cheechako and Chinook Creeks during August, 1982

indicated that salmon used only a small portion of the habitat above the

mouth on each stream. Several fish passage barriers within Cheechako

and Chinook Creeks prevented salmon access to the upper reaches of these

streams. Most of the lower reach on each stream was characterized by

turbulent. high velocity whitewater areas and spawning habitat appeared

to be limited.

Additional investigations are planned FY 84 in the Devil Car.yon area of

the Susitna River to further document the extent of salmon movement

above the Dev'il Canyon dam site, RM 152.0.
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