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ABSTRACI'

Scale pattern analysis with linear discriminant functions \-las used to examine

the probable fate of sockeye sali~orl fry spa\'lned upstream of Curry Station on

the Susitna River. Scale samples were taken from sockeye salmon collected at

Talkeetna Station, at Curry Station, trom the Tokositna River, and from the

confluence of the outlet from Larson Lake and the Talkeetna River. Fish aged

1.3 aominate the silmples and are used in the analysis. Gro.vth during the

first season of 1 ite (1977) is the most discriminating scale pattern variable.

Scale patterns from fish sampled at Tokositna River and at Larson Lake are

most different. Fish froTIl Larson Lake grew slOVler for a longer period of tline

than did fish from the Tokosi tna River. Fish from Talkeetna Station on the

Susitna River are more like· fish samFled at Larson Lake on the Talkeetna

River. Fish from Curry Station are misclassified as being from Tokositna

River or from Larson Lake more often than from upstream of Curry .Station.

Sockeye salrr,on passing Curry Station are probably not a separate stock, but

are strays from Talkeetna and Chulitna Rivers. Fry hatched upstreaQ of Curry

Station most probably oieor move to the lower Susitna to rear.
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IH'IRODUCl'IOH

The Adult IUladrornous Fisheries Studies of the Susitna Hydroelectric Project,

Alaska Department of Fish ana Game is charc;ed with describing the fisheries

resources in the Susitna River with estimating probable impacts of proposec
!"'."

dams in the upper river. To meet this end, personnel of the Department

conducted extensive field studies on the Susitna River in 1981. Field

sampl ing in 1982 was altered to provide inform~tion not obtained through the

program in 1981. This report, authored by personnel (;f the Statewide Biology

Group in cooperation with the Adult Anadromous Fisheries Project, contains

analysis of this new intormation.

Altho~gh an est imated 2,8 a4 sockeye sulmon (QncQrynchu~ nerka) passed Curry

Station in 1981 (ADFG 1981), no notable fry rearing activity was obserVed

north of this station that year (Bruce Barrett, personal cOIiUUunication).

About 98.5 percent of the sockeye aaul ts caught at Curry Station have at least

one freSI"5'later check on their scales. If the spawn of the sockeye salmon

that passed Curry Station did not rerJain upstream of tl:is station to rear,

then where did they go?

In 1982, personnel 01 the Aault ~D2dromous Fisheries Project collectea scales

from sockeye salr.,on ac:ul ts from tour 5i tes in the Susi tna niver \'/ater shed ana

gave tnese scales to the Statew iae Stock Biology Group for onalysi5. To

indicate possible rearing locations for try, we searched for similari ties and

differences arJong scales patterns 'vllth 1 inear discriminant an<J.lysis.

-1-
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Sample Collection:

Scales were taken f rom esca~ments of sockeye salmon at Curry Stution on the

Susitna River, at Talkeetna Station, at the confluence of the outlet from

Larson Lake. anti the Talkeetna River, and .:It the Tokositna River \V'hich is a

tributary to the Chulitna River (Figure 1) • Sockeye salr:lOn were collected

with fish wheels at Curry ana Talkeetna Stations. Scales were collected from

the left side of the fish approximately two rows above the lateral line and on

tne diagonal rO\-1 ClOl;lI1\'lard f rom the poster ior insertion of the dorsal fin -

(n.WFC 1961).

Aqe CQIDwsitioni.

Sockeye salmon ages were determinecl through visual examination of scale

samples. Scales were mounted ongurn cards and impressions were r.1ade in

cellulose acetate (Clutter and ~'Jhi tesel 1956). Ages were recorded in

European l notation. Because 1.3 tish predominate in the samples, only scales

fran these fish are· used in the analysis.

"'"'I

1 European· formula:·· Nl.II11erals lJreceeuing the Liecimal refer to the number of
freshwater annuli ~ numerals io110"Wing theuecimal are the nurnberof marine
amuli. Total age is tne sum of tJ:::ese two numoers plus 1.

-2-
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Figure 1. Map of Susitna River and sampling sites for sockeye salmon in 1982.
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Com}2riSQD of Scal~ Patterns:

Scale Heal:iurements:

Scale impressions were llIagnHieci to 100 l-Dwer and projected onto t:l digitizinq

tablet using equil:ment siruilt:lrto that described by l~yan and Christie (1976).

Data were recorded onto computer diskettes irem the digitizer tablet uncler

control of a FORTP~~ prograr.\ executin9 on a microcomputer. Scale measurements

vlere taken along a stanuarciz<!5 axis Cl[.proximately 20 degrees oft the primary

axis and perpendicular to tbe ~culptured fielu. 'l'he distance between each

circulus in G<:lCLl ut tbree Lcal12 IDttern zones \'Ja5 measured. Tlle zoneu were:

scale tocus to the last circulus of the first freshvJa~er annulus; the last

circulus ot the first f·reshwater annulus to the last circulus of the second

freshwater annulus (the zone of plus gra.;rth); the last circulus of the second

freshwater annulus to the last circulus of the first marine annulus. The

three zones are shown in a photograph of a scale from an age 1.3 sockeye

. salrc.on (Figure 2) • A set ot 11 variables was then computed for each of these

three zones ('rable 1). Only normally distriuutcd variD.bles were used to builu

1 incar uiscrimin,mt functions.

In though all scales were ageu, not all scales were measured. Scales fran

sockeye salmon other tb.ari age 1.3 were not r.leasured. /\lso, no more than 100

randoIll1y selected scales were measured from each sample: 100 is a number

sufficiently large for linear discriminant analysis. If a sample contains
,

less ttan 100 scales trcm 1.3 tish, as liO sanples frcm Curry Station unG frail

'I'okositna River, i)11 usable scales were measured.

-4- ~".
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>----ZONE a

:~~---ZONE 2

>---ZONE ,

Figure 2. Photograph of a sockeye salmon scale showing the three zones
measured.
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Table 1. V<.iriables comFutcd f refa scale p.:l.tterrls for inclusion in the 1 iDear
aiscril'linont luncticn analysis.

---------------------~----------------,-----------------------------------------

Vari able IJi1Iile

liC (i) 1/

ID (i)

'1\10 (i)

FOUH( i)

Se~(i)

1
(j\ EIGlJ"l' (i)I

LIil(i)

rll'::(i)

alIi) (i)

Uk\f: (i)

[J(ll( i)

Ll:;~(;'lH

1/ \"Jhere i~l,2,3.

Description

11lIrliber ofci rcul i in zone (i).

lieasureQsize of zone (i).

Distance frau tne begilminCj at zone (i) to tte
L~conu circulus of z~le (i).

Distance hem tbe beginning of zone (i) to trk
tourtn circulus of.zone (i).

Distance frci:": the be~dlming of zone (i) to tilC:

si:a:L circulus of zone (i).

Dist.:lilce iran the beginning of zone (i) to tr.e
eigntn circulus of zone (i).

Distance bet\-lt.'e11 the Q.lO closest circul i in zone
(i) •

The r;l.:lximLiili uistance bet1;leen b-1O contiguous circuli
in zone (i).

'rile distance fran the _beginnins of the zone (i) to the
tirst circulus ot variable i-lIlJ(l) in :wne (i).

The distance f run the bCgirming of zone (i) to the
drst circulus of variuble (';}'.x(i) in zone (i).

'l'hellllIaber of circuli in tbe first [lair of zone (i).

'l'i1e rork lengtt or the t iSh.

) ) \
) I J J ) , B J J ] .J ) I ) ~

, I
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Classif ication {;Ia trices:

Scale Patterns for sockeye salmon from each sample were compared with linear

discrUninant function analysis (Fisher 19361 Dixon and Erown 1976). To build

a single discriminate function, a stepdise procedure was used to select those

scale pattern variables with the most discriminating power. Variables were

added to the function until those remaining could not meet the cri tedan for

inclusion (a F ratio set at 4). To build a single classification matrix for

all stocks, a jackknife procedure was used. 2

Classification matrices were built for a Talkeetna-Curry-Tokositna-Larson

canparison, for a Curry-Tokositna-Larson comparison, anc) for all possible

two-way cOf.lparisons among samples from Curry Station, Tokositna River, and

Larson Lake. Samples fran Talkeetna Station were not used in any three-way or

t\'o'O-way comparisons because these samples coUld have contained fish that

migrated on to Curry Station•

2 A discriminate function is built on scale variables for a.ll sar.lpled fish
but one. The function is then used to classify the stock of that one fish.
Since the stock of that one fish is known, so therefore is the veri ty of its
classification. The procedure is then repeated only with a new fish excluded.
The jackknife procedure continues until all sampled fish are classified.

-7-
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t.CjQ COIDr;ositioU;

Or the 853 ~()c[.~eyc :.K.llllpleLl, over two-tlJin.1s are ~gc 1.3 tish ('rable 2). This

dominance is consistant over all sam~ling sites save Curry Station where ages

are almost evenly distributed. IJowever, the age cOr.lposition of tte iish

sampled at Curry Station is probably a poor estir,1ate of the age composi tion ot

the sockeye salmon ,that passeci this ~tation because the sample is small and

vJas ta~~en over a 59~cJY period. l\lthouqhmore Ush were sampled at:. Talkeetna

Station, tne S':HLlplinCj f.,c:riou i~lon~1 here <..l!::lC> <.lI1U attccts the precision ur

the estimate of age composition of fish that FJ.sSeQ this station as well.

Comparison of Scale Pat,ten:s;

Variaole Selection:

~\

Ilo~t scale lJ,-tttern Vi..lriilllles ill tile cilIllpleLi <.Ire normally distributed (e.9.,

Fisure 3). Each of the two most ui~crirlliri<:ltingvariables (SIXl am.:. HC1) have

sirhilar stanuard cleviaticns in sauflles from Talkeetna Staticn, Tokositna

River, and Larson Lake, but have different means (Table 3). For both these

variables, their distributi'J' _I. tbe sam[:.le from Curry Station is somC".olhat __

bimodal, est;:ecially for SIXl.

--8-
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'l'atJle 2. [.0';: COflltXlsiticn 0:[ sod~eye @lmon samples fran curry Station, 'I'alj~ectna Station, Larson
wt~e ('l'alkeetnc Hiver), anu 'l'okositna River (tributary to Chulitna River).

1.3

Lomt i Ofl 'rota1 1.2 sampleu Digitize.'C! Other Da te Sampled
---------~-----------------------.-------------------------- ----------'-------------------------------

Curry Stc.tial 110 30 43 43 37 7/11 - 8/2B/82

'l'alkE£tta Sti-ticn 378 56 291 100 31 6/7 - 9/9/82

Tol~ositr.a Eivcr leS 86 97 94 2 8/7 - 8/8/82'

La rson/Tu1 f~eetniJ lUO 31 147 100 2 8/6/82
Conil uerlC€

I ---------\0
I Total cl 53 203 578 337 72

1/ SC~le ~ttern variable measureG.
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Figure 3. Frequency histograms of the most discriminating scale pattern
variables used to compare stocks of sockeye salmon from within
the Susitna River in 1982.
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Table 3. I'lean values and standard deviations of normally distributed scale ~ttern variables. 1/

• __ MW •• • _

___________________ _______________. I __ __

Talkeetna St. Tokositna River

- .. _------
Standard
Deviation

Larson/Ta1keetna

Hean

--------------------
Standard
DeviationHean

Standard
Deviation

Curry St.

(~an

Standard
DeviatiooI'lean

Variable

'1H01
FOUR!
SIXl
EIGlrr1
HAX1
HINI
NC1
ID1
UClll

I
..... T.'J02
'I FOUP2

SIX2
EIGlfl'2
Hi\X2·
lUN2
UIl'.J(2
Ne2
ID2
NCB2
'IH03

. FOUR3
SIX3

·EIGHT3
I'lAX3
l'lIlB
UlAX3
Ne3
lD3
I,Fl~G'llI

NOn

42.6
64.6
83.9
96.6
30.7
6.2

10.9
125.8

3.4
20.5
2fj.7
26.1
8.4

13.4
8.2
2.9
4.9

51.7
1.9

30.3
62.7
97.6

133.8
26.4
9.5
8.9

22.6
357.3·
576.4

10.0

5.2
7.9

10.3
25.4
4.2
1.4
2.0

22.3
1.0
4.9

20.0
31.9
25.4
2.6
2.0
1.8
2.1

22.8
1.1
7.2

11.1
13 .9
16.6
5.3
1.6
5.5
2.4

40.6
35.5
1.3

42.2
64.7
84.5
91.0
29.6
6.4
9.9

118.7
3.1

22.2
37.5
31.2
17.8
14.4
8.1
2.9
5.6

62.2
2.3

30.8
63.1
96.4

131.0
24.3
9.3
8.9

23.6
362.3
565.1

10.5

6.5
10.3
13.2
36.3

4.6
106
2.1

22.7
1.2
4.6

17.8
32.7
35.4
2.5
1.7
1.9
2.2

23.4
1.3
5.6
9.5

1103
13.4
~.3

1.7
5.5
3.4

47.9
43.2
1.7

46.1
71.9
93.9
98 .6
31.6
7.1
9.3

125.6
2.7

21.6
38.6
31.9
15.3
14.7

9.2
2.B
5.3

61.9
2.2

32.0
65.7

100.4
135.7

25.4
9.6
8.7

22.9
361.3
574.3
HI.1

6.7
8.8

1105
41.8
5.1
1.9
1.9

27.9
0.9
7.2

19.2
35.4
34.2

2.9
1.9
107
2.3

26.6
1.2
6.2
9.2

11.5
13.8

4.8
1.5
5.2
2.6

38.:,;
26.4
1.3

42.2
64.5
83.8
97.9
29.9
6.0

10.7
123.9

3.3
20.6
36.5
25.2
5.5

13.1
7.9
2.8
5.3

54.0
2.1

29.0
59.9
93.4

129.3
26.0
9.2
9.5

22.9
;:;Jv • ~~

57S'.7
10.4

5.3
7.1
8.8

19.6
4.1
1.3
1.8

19.4
0.9
4.1

14.4
30.8
20.3
2.3
108
1.8
1.6

16.9
0.9
6.1

10.7
12.9
15.1

4.6
1.6
4.9
2.4

3(:.3
27.9
103

----------~----------~-------- -------------------~---------------------------------------- -----

1/ Based on 100 fish sampled at Talkeetna station, 43 fish at Curry Station, 94 fish at Tokosi tna River,
and 100 at the confluence of the outlet from Larson Lake and the Talkeetna River.



Classification l\iccuracy:

The overall accuracy of the four-wayraodel (all sar.lples included) is alrr:ost 50

percent (Table 4). Fish frora Larson Lake are r.1.ost lil~e those from Talkeetna

Station wbile fish tram Tokositna Hiver arc morc unique. Fitjl) trem Curry

Sr..i.ltiun L.lre l110lit otten 1lli.~~duti:..;iLi(~d Litl l)ein~j trom either 'I'o.~ositna River or

Lar.son Luke anu are miscli,lss it ieLJ morc otten than not. CueGssinq at the

origin of fish ar.lOng four stocks would produce 25 percent accuracy; the

accuracy ror fish from Curry Station is little better than guessing while

accuracy for the other samples is tvJO to three times better.

The overall accuracy of thethree~way ~ooel (Curry-Tokositna-Lar~on) is aDOut

62 percent (Table 5). i\ccurucy in cla::mityinq Larson Lake ti::;h and rl'okosi tm.l

Hiver tish is much higher t1lc:H1 th,"t lor Curry ~::tc::tion fish. Cuessinc.l the

origin or fish among three stock~ would produce a 33 percent accuracy, a level

not even attained tor tish irem Curry Station. 'l'he r;;erccnt offish from Curry

Station misclassitied is split about evenly between the Tokosi tna. River and

Larson Lake.

The overall accurc::cies of the tWO-Wily f,louels· is about 70 percent for

Curry~okositna.(Table6), about 69 percent for Curry-Larson (Table 7), and

ubout b 1 percent tor Tokositna-Larson (Table 8). Cuessingwoulli prouuce an

accuracy ot 50 percent; all t.\vo-vJay moclcls, esr:ecially the To~~osi tna-Lar son,

aiscriminate wich accuracy nillch higher than 50 percent.

-12-
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'l'dule 4:. FoiJr-iiay jackkfiife classitication matrix from discrir.lina.nt allClysis of scale
r.ar.terns on sockeye solmon of age 1.3 sarnpleu trCf;l escat~ments at Curry Station,
T.:llkeetn.d. Station, TakositIta Rivers, and LarEDn Lake in 1982.

---------------------------------------------------------~-- -----------------------------
Actual Gr0Lp
of Ongin

Sample
Size Classified Grou~p of Origin

-- .------------_.------_.
Talkeetna St.

rl'all~(;etau St. 100 •43
-

Lc::. r son/talKffrna. IUD .20

'1'01:05 i tna i:iver 1)4 .oe
I..- Curr:/ St. 43 .OUw
I

Lcr50n/Talkeetna

.28

.46

.ou

.33

Tokositna R. Curry St•

.15 .15

.13 .21

.67 .17

.26 .33

Overall classiricationaccura~l= .495

l!ou:: Unuerlwf:C: iXGi::ortions represent prol:Qrtion correctly classii ied.
All otLEr f'rul-ortions are misclassifiea.



'1'001(; S. '.l'nrE:e-\vilY jad:knite cL.l~sitication TilUtri;;;: [nXil uiscrir;iillc.llt itll<_lysi:.;
or bCcile l:AALterlili ull sockeye salmon at age 1.3 setf.lLJleu trcfll
e~cur.efllents at Curry Stction, 'l'okositna Hiver, anLl L;:;rt:on LaJ~e in 10£;2.

Actual Croup
ot Ori'jin

Sample
Size Classifieu Grcup or uriyill

I
.......
.p-
I

Lan:on/1'a11~eetna 'l'okosi tIla H. Curry St.

[.(;. r :;,on/TalkCetllo luD .n .ll .16
--

'i'OKosi tllGi niver ~.i'; .13 .66 .21

Curr~' St. 43 .40 .35 .25

Overall·classif ication ~lccurciCY = .616

l:ut:e: Ulll••cr lineu uroLDrtioo5 rC::L,re::-;ent i.,rOrorticll currect:ly cldo:sir ie<.o.
III otiil::r to[({.onions are uisclassit ied.. .

) ~ \
I J I I J J J ~ ~ ) ] , I J J ] ~ ... ~



) J ] i i 1 J j 1 J j B ) 1 J 1 J j
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'l'",ule 6. 'l\io-\iC.iY jacf:knife calssifica.r.ion lLlatrix fra.\ <liscriminant
analysis 01 swle [--att€:rns on socb:~ye sal.rlon ot a~]e 1.3
sahlUleo rrun e~t.clilents at Curry Si.:c.tiun, 'l'okoEitnu
H.ivcr, ':>11U Lan::on Lal:c: in l~2.

i>ctl...lC.l Grcllp
or Origin

Sill"r,le
Size Classifit'O Group of Origin

I.....
ln
I

'l'okosi tna H. Curry St.

'l'cikosi bkl r:. ~t} .7U .30
--

Curry St. . '13 .30 .70

CNeraU cla:::,sif icatic:n accur2cy = .701

ilow: UIlC,erl1nc;u £irotvrt.icllS repres~nt t,r0l-Drl:lCn correctly classirieu.
Hi ctl,(;r l[ljL;Cnic.I~' are l,iiscJ.abSldl:-U.



TaGle 7. '1\10-\';<.\1' jacl.:lmife calssification llIatrh: 1: raj ciiscri;"imnt
~nulysiG of scale patterns on sockeye salrnon of at.:ic 1.3
SdflliJleu t rLin eSCar€I.lents at Curry Station anu Larwn Lilke
in 1982.

l'.ct\JQl ercup
or Oriyin

SaLiple'
" Size Classifieu Group of OrigHl

Lar bC,n~l'alKeetmJ.

, Curry St.

lUO

43

Larson/Talkeetna

.72

.40

Curry St.

'J"• ..:.U

.60

I
I-'

'"I
OVerall classit ication accuracy = .GUS

iJot:c: Un~rl ineO prol.ortions rel-,re~nt ljrc,portioll currectly classH ieU.
lUi Gtuer l-,r0i:0rtions are rl1isclassit it.>u.

) \
/

J ~ I ) ~ J t I 1 » J ~, ) J J !
'.

I J
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)

'l'~U.le U. ':..'.:c,-'::<.J/ jcJckkniLe calssiI iQit10il i;,c<tri;~ t ((Ail l.i~;crilliil1allt

::,.21:. :""1::" at sCClle h:atterrcS 0n wci:eye salH.on 01: uSC 1.3
",~.,!..J.(;,-, J:[I...Ll (;~cal:eh:elits at '.l.'o;;,uGitnu niver anli Lc:.rwn
L2.,;·,: in 1~2.

j~tual Gr~)

Or (lrlsin
Salilple
C;ize Classif ic.-u Gr0l.Jl1 of Ori<;111

u.rwn/~·al~i;;E:t.rL.l

'1'ol·:o::,i LlJ5 •.•

lUO

%

LarbOn!'la1Keetna

.84

.22

rl'okosi tna R.

.16

.73

I.-.
-....I
I Gverall clLlssitication accuracy = .809

liot\::: Ui,lkrll:::::'':'' l)rq.oniom, rerrese:-nt l>rc'l:-crtion correctly classit ieu•
.fo-Ll cc,,::[ erq-Grtiom; are iniscldssit 121:..•
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The scale patt.etn variables SIXl (length to the sixth circulus in the tirst

zone) and HCl (number ofcirc~li in the first zone) have the most

ciiscriminating po\/er (Table 9). Uov<:Jriable appeared in ull five models, but

SIXl appeared in four and NCl appeared in three. Botbvariables accounted for

much of the observed variation in in scale patterns, . and both had their

greatest independent effect in the Tokositna-Larson two""\'lay model. The length

or the first zone (101) aid not appear in any discriminant function. About 85

percent at the scales from Tokositna River had eight circuli in the first zone

\'lhile about 97 percent from Lurson Lake had ei9ht, yet there is little

difference in aVE:rage t>ize o[ the zone between sami:Jles. Th.erefore as first

yeur fry in 1977, tish in'fukosi tna Hiver srf;.~" raster for tl. shorter I:€riod of

tUne than did their counterparts in Larson take.

In surc!1lary, sampled fish from Tokositna River ana Larson Lake are the r:lost

different, Eish sampled at Curry Station are more 1 ike To~;.ositna and Lar son

Lake dsh than cneyare unique, anG fish samplec.i at Talkee.tD.a Station are more

like Larson Lake fish thtin any other. Differences (or the-lack of

c.:ifrerences) among samples are due to gro.."th between hatching and the lilinter

ot 1977-8.

DISaJssIOU

Scale pattern analysis is usually employed to separate the components of a

.mixed stocKi for the stocks Hithin tt:e Susitna, scale pattern analysis is used

to show sUnilarities. As such, linear discrll~inant analysis provides

-18-
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'l'aule so. i·JO;..,t i-v.iCL:La. :::~le j,.atterrl variublcs in linear ciscrimillc.nt functions accorciing to tt!e nwaler
to tnt.: nUd:...::r CL tUd:::L tlIey occur in five f.1ouels unu to tedr strengtb in the three- anl.i two-~'Jay

(dO(;21~.

I:'ive loUf::l::. Four Louels '1'im::c l'1OUels '1\10 lloLJels One IbUel

SIXl 1£:1
F()UK3

LU;G'l'H
EIGll'l'2
j. !l0-:1
ilH12

H\X2
SIX2
IJC3
roo
nUG

l;ost SI~-~l 2.3.(;
l.e"t: I;Cl 13 .:..

Curry-~okosiDic-Lc.r~on Curry-Larson Curry-'l.'okosi tna

47.6
33.3

F-rc.tio

SIXl
nCI

Variable

Tokositna-Lar~on

18.0
4.5

F-ratio

SIXl
LEI:Gl'i!

Vc:riable

9.0
5.7

F-ratic

LIGliT2
r.1~{2

Variablef -r.::.tio 1/Vd.riuLJle
P()\'ler

I
.......
\0
I

1/ F-r2tic on resiaucl vGrial~es.



"necessary condi tions" to sha.... \'l!lat happens to fry spawned upstream or Curry

St:ation; it does not provide definitive pro01:. Our analysis does sha.v that 1)

scale patterns of sockeye salmon passing Curry Station in 1981 are more like

patterns an scales of fish taken from the escapements to the Tokositna River

anc.: to Larson Lake than they .:lre uniquean<..i 2). scale patterns on scales from

Larson Lake and Tokositna laver are distinct Eor the 1977 year class. From

these two facts (and other information obtained in 1981), six bYfX)theses as to

why no fry are found above Curry Station are possibly true:

1. Sockeye salmon adults that SI;2Q.\'l0 in the slo.ugb~-Yb'stream of Curry station
are homing to this area. anu their rryrear in lakes and slouoos in both the
Chul itna and in the Talkeetna \'later sheets. If true, fry filust move down the
Susi tna to the tributaries then upstream. Imprinting must occur after
spawning and berare fry move out of the main river and upstream in the
tributaries. Fry select a Vlatershed in which to overwinter according to which
siLie 01: the Susitm they travel along as they move dlklnstream.

2. Sockeye salmon. adyl tD that EWlli1 in the sl.o.J.mUs L.Wll.QJlL.Q.L.C.un::L-.s.t.wlli.n
are strays frorneitber tile ChiJlitna or the TaH;eetna watersheds. anel their fry
rea r in 1 akes or slQughs flOW ing into either the Chyl itna or into the
.'J.£ilkeetna River. In either case, imprinting must occur after fry enter the
tributaries.

3. ~ockeye salmon adylts that s~'dn in the sl~s IJPstream of Curry Station
~re str9;ls irem either toe Chulitna or the 1'g.ll.c.e.tca watersheds. and their fry
arc cisriLaced QO\'lnst.I~m to become Q~heck fisb.

4. ~J::Keve salmoo a~u.J..t.~L.thQ.L~.n_.i.lLthc~.\..\OlliLWl;'j.t.r.e.wliL.Qf CUrrY StMtj,Ctl
s;;r c; St t' iJy~ llyn eU~.L..tl:&-.C.b.W..i.trli.l-oL.t~-'l'ill~tnaYlQ.t~~1UL-'ill.l..Lt.tleir try
~t'yiye i~..u pl,JJjlbers. i[ at uU.

5. b siqntfican.t...lli.llr:ber of socke~re s41won adult~L.t.batr:qf;js CurryCJ;:.ation pre
stra;ts t rum eitber CDe ChUl itna or '.I.'cilkeetDi:l Biyet's aru.l "to not SW\:lO rilbove
Cut't';t Station, out moyebacl) dOVlDstt'eam to enter thei.LD~l streams.

6. Socls.eye salIDonadults that SWVlO uw~-Of Curry Station are a SElwrote
stock whose try rear in an at'ea not samolea. Neither tile 'l'okositna River nor
Larson Lake are rearing areas, but some area that has a heterogenous
environment with parts similar to both these areas.
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Although all six hypotheses are possible, some are more probable than others.

The distance betvleen Curry Station and the To}~ositna River and Larson Lake

make the first hypothesis rather improbable. Sockeye sal~on fry tend to

imprint the memory their natal streams early. ~ long migration down the

Susitna River then up either the Chulitr":l. or Talkeetna Rivers before

imprinting is rather improbable. Also, the long journey through mvift \'later

is not conducive to try survival, anu natural selection is a<;rainst such a

stock occurring•

The last hypothesis is unlikely as well. Scale patterns on fish taken at

Curry Station sha.v these fisb not to comprise a unique sroup, but two groups,

one with scale patterns sWlilar to patterns on fish from Larson Lake and one

,."i th patterns similar to those on fish from the Tokosi tna River. 'l'he

e}:i stance at a single rear ing area that could proLlUce such a group of scale

patterns is not likely.

'fhat Ush moving past Curry Stu ti un are strays aUlD tbe Chul itna and tbe

Talkeetna watersheds is more probable than these fish being a separate stock.

The estimated numoer of sockeye salrr,on passing Curry Station is only 2.1

percent ot the sockeye salmon IXl,ssin0 ~LU1sbinL' Station (!lDFe 1981); sinCE: the

rish passing Sunshine Stati0n cunt&in all Lish migratiny to the Talke~tna.,

Chuli'Cna, and the uEJstream Susitna lUvers, the small portion passing Curry

Station coula easily represent strays.

-21-



\'1hat is the fate of "the spawn fror.l fish passing Curry Station? Again, the

distances involved would mal<e pa ssage of fry down the Susi tna and up the

Chu~itna or up the Talkeetna Hivers LU1likely. 110re probably, fry would move

dcwn the Susitna River to overwinter in sloughs, move Qut to Cook Inlet as

O-check fish, or die. ~ny one (or all} of these three situations could have

occurred in 1977. Whichever is the "case, the result is extremely poor ~

production f rom these fish. IUl O-ched~ fish represent only 1.5 percent of

returning adults (Bruce Barrett~ personal communication), and survival in

river sloughs along the lower Susi tna River must be substantial if the 2.1

percent of the spawning stock above Curry Station is impor tant to the

productivity of the Susistna River.

FiSh passing Curry Station could have turned around and migrated back

downstream, but this is not probable. Such a switch in direction would

inflate estimates of escapement above the fishwheels at Curry Station although

the estimate of the number passing the fishwheel would be correct. Yet peak

spa\ol11ing counts (a conservative estimate of the number of fish) in sloughs

above Curry Station in 1981 are 1232, almost half the fish esti.ma ted passing _,

the Station (ADFG 1981) •.

t-lost probably adult sockeye salmon passing Curry Station are strays ~ran the

Qlulitna and Talkeetna Rivers and are not a separate stock. £.lost of thes fish

spa\'l11 in sloughs above Curry Station, and their fry either move dO\vn to the

Lcwer Susitna River to overwinter and/or die.

-22-
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