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~ PREFACE --- 

T h i s  report was prepared for  the Alaska P G ~ ~ E ~  Authority 

principal contractor, Harza-Ebasco Sus i tna  Jo in t  Venture by Alaska Department 

of F i s h  and Game staf f .  I t  i s  one of several regkorts t h a t  will 

provide the bas3 s fer evaluating the proposed Susi tna  Hydroel eetric project. 

The sole purpose of this report i s  t o  specifically address the 1983 a d u l t  

anadromtrs fisheries studr'es crpntracted t o  ADF&G bjf APIA, Other APA 

ctlntv*acled investigators wi 11 evaluate development and operation impacts and 

appra"op1nte migration measuses for  the proposed Susitrrs Hyelrof!l ectr9c psoject 

as pertinent t a  anadromous f f s h  and other resources, 

All questions concerning this report should be directed to: 

f h s ~ ~ a s  W ,  Trent 

Aquatic Studies Coordinator 

Alaska Department o f  Fish and Gam 

SQ Hydro Aqtlatic Studies 8;ogram 

2237 Spenard Read 

Anchorage, A1 aska 99503 
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l .B OBJECTIVES 

1nvests"gatf~ns were conducted t o  accompl i s h  three p ~ i n c i  pahobjectives: 

1. P~orlide ii thbrd continuous year o f  salmon escapemint evaluation t o  

substantiate p~oduc l i sn  and between year idariabiil j ty  cy$ithin sub 

reaches o f  the Susitoa River drafnage ~ 4 t h  major emphasis on the 

Val keetna t o  Upper Devi I Canyon reach. 

2. Define where salmon spawning occurs upstream nf RIM 9?)8.5 i n  slough 

and stream habitats. - 

3, Deternine seas~nhl  d i  stributfon and re1 d t i v e  abundance o f  eul ach~w 

i n  the Susitna River. 

Anadromous fish species addressed %n th i s  repart are: 

EuB achon 

Pac j f i c  Satman 

Chqi wosk Salmon 

Sockeye Salmon 

P i n k  Salmon 

Chum Salmon 

Coho Sia*Irs'ion 

r " , i s & ~  

0, keta 



FB"OF~ P~irly 10 tsr seine 8, 1983, a s tandard sjsrking g f l f  atet rneasiaaring 25 f e e t  

long,  5 P t .  deep w f t h  1.5 inch ( i n , )  s t ~ e t c h  meslk w.~as f ished 

o:nte~ms"tte~t18y a t  t~#;ppso lsrcati~ns i n  the Sosftaaa Rivetq t n t e v ~ t i d a l ,  S l l e s  IH and 

Figure 2-2- 1 according t o  the folloaqing schedule: 

1. Hay LO "chreugh Hay 16 - Once every high t'lde beginn'l'ng on the 

second high tjde sn May 18. 

2. May 17 through May 23 - Once every f ~ u ~ i t h  h i g h  t ide,  

3.  May 24 through June 8 - Once every f l R h  F4igh t i d e  mfnimum' 

A t  eack f i sh ing  lacation the net was released perpendicular t o  the ri'ver 

channel using a 20 ft. riverboat powered by a 775 horo@po\gedep- 

outboard, The net was secured a t  each end by a 20 pound n a y  anchor 

and marked a t  each surface end w i t h  a single I8 in, diameter buoy. 

Set net s i t e s  I1 and I I I  were fished 30 minutes each d u r i n g  each selected 

high t ide .  The only exception t o  t h i s  was n e t t i n g  was temlnated a t  any t ime 

in the 30 minute pers'od o f  a se t  when a visual obset-vation indtcated 200 o~ 

more eu3achan i n  the net. Fisht'srg t ime began a t  S i t e  11, 15 minutes 

Follawing high t i d e  and a t  S i t e  111% 45 minutes preceding high t ide,  Fishing 



F:*om Nay 10 t a  June 8, 1983, a standaje$ sinking gt 11 net mealrurlng 25 feet 

ft.) long,  5 f&. deep wi th  1.5 inch s t re tch  mesh was fished 

sintem$ttently a t  two locat ions i n  'the Su%itraa River intertida'i , Si tes  I f  and 

Figure 2-2-1 according t o  the fol %ow,w?ng schedule: 

1. Hay 10 through May 966 - Once every hlgR tide beginning an the 

second h i g h  t%de on May 10. 

2. May 19 through Nay 23 - Once every fourth high tqde, 

3.  May 24 thr~kcgh June 8 - Bnee every f i f t h  hlgh tide min.?mum, 

A t  each ftshing location the net was released perpendicular t o  "Lhe r4ver 

channel using a 20 Ft.  ~isferbaa t  powe~ed by a 75 horsepower 

o o t b o a ~ d .  The net was secu~ed a t  each end by a 20 pound naify anchor 

and mavked a t  each stlrftlce end wi th  a sr"ng'0e 1,8 in ,  dia~teher buoy. 

Set net siftes 1% and IKI were f i shed  30 minutes each d u r t n g  each select@d 
"k" hNIgie .tide., i he 1dnYj4 exceptrlorr to t h i s  ~ $ 5  nst*tm"iing was termjnated a t  any tinre 

fua the 30 inir lnte perQil-md s f  a set when a vr'sual observation indjc3te.d 2430 

n:t;~*e r ~ i ~ l a ~ h ~ ~ l r ~  n f ~ e ~ t : ~  Fic;hing ti@!@ began at S i t e  1% f i l i d ~ j ~ ~ ~ s -  

,t: f y t i  % ]4tj{*s7*j34-j ii if[;\ $ r ; & ?  2 $ ~ < i  ;jt Sjtp @ . + =  \ 4 "  I ,  2 j - , t";. " 8 I , [ )  7 ; : p i  
I 





t ime d t  each location was rieeard~d tas the nearest minute* The tfme e f  high 

t.idi@ for the Susr'mna Ruisier intertidal was dehemiined by subt~ac t fng  36 

minutes from the 1983 h i g h  tSde tab le  for  the Anchorage Dis t r l l c t  

Plate  2-2-1* Sinking g i l l  net se t  i n  the Susi tna  River intertidal, Adult 
Anadromous lnuesligats'ans , Su Wydrcs Studies ,  1983, 

The eadlaehan caught a t  each set rte"L'iacatisn were separated i n t o  'twc~ 

categnr les : iearnfgrants atid ou t f9 f  grants, The p~*e-spawn i n y  and spakdlifng 

c~) t~d f i : ia ;~  eulaehoi~ v~el-c clasriif>iei?! as inttrigr3ari"i sand post-spap~wing cotld-itior\ 

1 acilon 35 ~ ~ ~ ~ f i i a ~  g ~ a i i b  . Thp pat'; qinal e for p l  ac-i ng pre-sp$%fir f ng ar.1~1 spabfnl rig 

0 s -  P ,"% r** <z " ' i "  " % I t  * " "",%*A $ 1  * ;:c.\i;iaie;:ji . j i :  q'ii3.  fa.:^ i g j i t * ~  ! ; b * i { ~ r ~  c- ~ ~ $ ~ ~ ~ ~ ~ f j ~ e Q \ ~  ' f ~ ~ t ~ j ~  4 

\ *  . ;" f i i jqt;  i; "*;. 



was taken out  o f  the geav It: was nomally damaged t o  the extent t h a t  the 

distinct*ion bet\$een the ecunditfan o f  pre-spawner and spawngr was not clearly 

def$ wdtlve Plate 2-2-21. Ne"ceaught post-spawning eul aehon, hawever, were 

easy t o  distinguish between pve and spawnlog condition eulachon and were 

clasr;5fqied as autm4grarats. All spawnl'ng condd t ion  ciTassdtEicati(ans were 

detem-neid by morphological examination and when necessilrqy by e!r,erting 57 i g h t  

hand pressure t o  the abdominal reglon o f  each fish. 

P l a t e  2-2-2. Removcing eaalzachon from a set net  set, i n  the $usStna River 
Intertidal , Adult Anadror8ous Investigations, Su Hydra Studies, 
1983, 

*.% q 

I ne critrr'la eased t o  classi-fjf the rt~ale spawning developt11e4~t stages was 

sraae;ekfk!at srebjecutiere due to free expul  sioar of m i  $ t among male f t lsh i n  

* C  2 ,s*, 

p".9-n;;cj"wn j ,481 spdgrn i ;:!I coylr;u 4. es,s a he cr* i  Ley? 3 " f ~ ?  1 owed wd , 



Pre-spawners - b r i g h t  coloration and th jck  m i  I t ,  

Spawne~s - dark eo l o~a t i o r r  and watery m i l t .  

Post-sgaw~ers - essentf a1 l y  void o f  milt. 

Female spawning esrrdittan c l a s s i f i c a t i o n s  were detemined by abjeetive means 

by the following criteria: 

Pse-spawners - eggs are not expel led freely. 

Spawners - eggs are expel led freely. 

Post-spawners - essentially vo id  o f  eggs, 

Using a hand held d i p  net  196 eulachon w9ve ccol lecled f a r  sex, age, letigth 

and weight e ~ m p ~ a i t l o n  da ta  a t  Site I1 edther prior t o ,  o~ after set netsing 

a t  "re s i t e .  The m*inimum amount of t ime expended ", obbaain the 100 FIsR 

sample was 0.5 hrs. and the maximum, 1.0 krs, A11 errfitchon caught by d i p  

n e t t i n g  vJere sorted and rec~pded by spawning condition and sex. Age, length 

and weight samples were taken from the F i r s t  16 pre-spawning eulachsn p e p  sex 

caught, 

T'ur age deten~lna-&ion, the two otolr ' ths Psere taken f rom each eulachcan aind 

stab-ed i n  a water dampened paper towel 4n an individually l abe led  v i a l ,  The 

I k 2  g-tfaf; were t.jkefj fi*om Hige of rnoueh fork a-f e k f ~  -i-.ht% . n ~ ; ~ ~ ~ ~ . ; "  

r '  "y a > <  $!P 4 ~ i ; a ~ Y g j ~ i ~ ~ ~ ~ ~ ; ; ; - -  9 peyjsf:eiat.d \"o i icsresc j a  .;t I 



with an Ohaibs, T r f p l ~  Beam balance. Sex was detemi ned bjf rnorphol ngi cal 

examina",-io nand when necessary by exe~tjng sTight hand piressure t o  the 

abdemtnai! region a f  each f l sh .  

2.1.2 Maf n Channel 

The mafn channel reach between RH 4.5 and 60 was sampled daq'lgr fop eulachon 

presence and spawris'ng apeas $porn May 15 t o  June 6, 19633 usin!g a combinatten 

o f  an efeetreshoekfng equipped boat and hand held dip nets (Plate 2-2-3). 

The el ectroshoeklny lanit was a Wsdel VVP-3E Cof ' fe t t  el ectroshocker powered by 

a 3500 wcat"bbio~e1 l" te  generator, I n p u t  i n t o  ttse elecl~rjshockel;~ was 230 vcl t s  

o f  a1 tevnatr" rag current nd the output, direct current 

ou tpu t  @as set-up wim the spr .e4@cttsade wired n hand SI IPP(IP~E~ d i p  

net and the cathode ( -  electrode grounded t a  the boat h u l  I. Activation ef  

the circuit  ranged from Five  t o  10 seconds followed by a 20 t o  40 second 

pause t o  avetd h e ~ d i n g  fish. The most effective o u t p u t  fo r  electroshhtcklng 

eulachan was 1.0 t a  2,0 amps, Rubber hipbaato 2nd gloves wePe warn by the 

eleetrcshacking crew, and a circuit breaker switch wfred t o  the generator and 

in easy reach of the boat operator proarfded addit.iol.ia1 safetjg precautions, 

The crsitevia used fa r  detemining whether a Susitna R iver  main channel $-it@ 

war er was not a spawnaihg area was based on e definition t h a t  f rom a s ing le  

sampling using d i p  net or electroshockiwg gear a spawni$2g avea would produce 

25 vigorous P~~ee-swin~qirng; eulachon wi t h  a t  least t t q ~  05 "Lhe 25 fish $@-En<? 4 

atcn+ r .a:il es w i  t h  an@ fefvia l e i n  spa\dp?ing curid1 ?tion, The b ~ s i  c SOY 1r;"lpI t?:71@r1*t~i i ~ g  

j.): , s  ~ Y I Q C Q ~ ~ ~ ~ _ * Q  i':ai: t . , ~  *found -ii.r &fje Fqjasc; I:[, ADBy&G/$bi )-[ydyc j ~ i ~ j ~ , r " ~ ~  A ~ a d r ~ g ; ~ ~ l j ;  

+ ,-r f3 { 6"; g-1 Q ~ ~ ; ; ~ j a ~ { ;  t a , l w ~ - v  jp3cA;t5 w c i ~ ~ g ~ o $ 4 ~ ~  J f J ~ ~ ~ ~ ) t  
r( 



PIaQ 2-2-3, ElecW~skecking ezlsalasb~n i n  the  loge^ SwiLna River, Adult 
Anadra@ous Investigations, Su Hydro Studies. 

In addit ton t o  sampling the main channel Susitna River For eulachon presence 

and spawning areas, 10 pre-spawning eulachan per sex were collected by d i p  

net f ta~g for  age, length and weight data a t  three da?y intervals f rom May 13 t o  

June 6 1983, 

%,2 Adult  Salmon - 

Foiri* esc,apern@nt man$ *Lori r ~ g  stat ions vjere operated j n 1983 on the 

y I"! VP .. "J"S a t  Incations indicated i n  Figtare 2.-2-2 according t o  the 

schedu*~ Q f n "ri1bl e 2-.2..3 M rilap o f  each escapcaii~nt monit.or?'rrg s t a t i o n  c;1:2 be? 

- ;t,ur4u t- ev it R r.n 'In / J 3 ~ ~ ~ ~ ~ j ~ j * ~ j <  Z e - A ,  



Figure 2 - 2 - 2 .  Susitna River basin  map showing f i e l d  s t a t i o n s  and major 
glacial streams, Adul t Pinadromous Investigations, Su kydro 
Studies, 1983. 



y- rai K3 3 ,c; .F 2-2-1, Operatioar schedules a t  ma$n channel Susi2na anld Yentna River 
eseaper~en-t mani t o r i  ~ , g  statians, A d d  1; Anadrsm~us 
Investigations, Su Hydro Studies, 1983. 

LscaQi on Pevl a3d Sampl i f$g -- 
Sl  te R.iTve? Rfver Wile Segin End 

Ve~stna 
Sta t ion  Yentna 04 6/30 S i s  

Sunshir~e 
Statisw Susj tna 88 6/3 9/11 

"%I keetna 
Stat ion Susi  t n a  103 6 / 7  9/12 

7 % ~  basic gear types were used t o  monitor Susitnit and Yen-tna rl'vers salmon 

escapements. On the Yentna River i ~ t  Yentna S ta t t an  TRM 04) , t k ~ o  1480 

Model Bendix side scarr scjnar (SSS) ccunle:s were deployed in comb-i~ation wi th  

two fishwheels. On the Susitna  rive^ a t  Sunshine Wd aM dfa! kecltna 

(RM 103) stations four fdskwheels were ope~ated  a t  each of these s i t e s .  

Further upstream an the Susiwna  rive^ a t  Curry S t a t j i n  

* I f -I shwheel s idei-e used to i nlercept salmon escapements. 



l6eg$ stered echas on a Model 323, Sony OscS T I ascope. C o ~ n t e r  adg'ustmerrts were 

made when tl!e per*cent agreement between haad t a l l  1 ed osr i 1 1 os;coyae counts and 

SSS coun-ts for a 30 on* more mi~ tu te  period was less t h a n  90 percent. Fmish 

counts registered 009 each eoun"er were apportioned by catch compcrsi te da ta  

fkam a nearkhy fishwheel operated on a scheduled 24 hour a day basis. 

The Cishaheels used a t  Ventna (TRbf 04 Sunshine ; Ta l  keetna 

snd C u r ~ y  (RM 920) s t a t i ons  i n  1983 were o f  a 193% design byk WOF&G/Su Hydra 

Adu'l t dnadromous s t a f f  Plate 2-2-4 Csnstructicn specif ical ions,  



:aa-intenance and d e p l o ~ i ~ e n t  procedures can be found f n  the 5901 Phase 1, 

ADF&G/Su Hydro Adult Anadramou; Ropart and 1982 and Phase I f ,  ADF&G/Su Hydro 

Rdul t Anadromous Repert BDFSG, 1981 and 1382). A77 fishwheels used on the 

project were operated 24 hours a day exeep f l fo  roccasisna'l shut-dmdns for  

maintenance, debris and a t  Sunshine Statjon, lxcessive catches which could 

not alwrtys be processed because o f  safe"ty and man-power 'f i m i  tiations. 

In 1983 a l l  chinoak soekeye, pink,  chum and coho salmon 

caught i o  fishwheels a t  Sunshine Talkeetna and Curry 

RM 120) stations \$ere marked wi th  color coded Petersen disc  or  Flay FP-4 

spaghetti  tags and re1 eased, Plate 2-2-5 and 2-2-5 "%"hie Petersen disc 

t a g s  were used For a l l  chinoak salmon and for  the sockeye, pink, chum and 

coho salmon a t  Curry S ta t ion .  A t  Sunshine and Talkeetna stations F'laj~ FT-4 

spaghet t i  taas were used f a r  marking the sockeye, p i n k ,  chum, and coho salmon 

Table 2-2-2 A percentage o f  the spaghetti  and disc t a g s  ueve numbered t o  

pra~ide da t a  crn travel time 04' species betvdeen stations. A1 1 recaptures made 

at upstream sampl in3 locations were re?e~sed fo l  lowing species identification 

and recording aF t a g  type, cojor and number. 

The n'le",itoiaii;iogy fs?lot$ed for iapp1j~i::g the Pet@rs~.n n i s c  and F~Q:! FT-4 

spaghetti tat;s $5 covered 1 Phase 1, ADFgdG/ Ju i 4yd~o  panadrol.ioris 

* e3 6% p i  , (4PF&C:, 1981 3 , 



Table 2-2-2. Sag type and ~ Q S Q F  cede ~ s e d  a t  St,inshzne, Tal kl~rtnia and Ct!riqay 
statP'ours, Adult h n a d ~ a ~ t a u s  inver;tSgaf-,$~ns, Str IK~gdro Satudi es , 
1983, 

Sampling S6te R$ver 
Mlle Cal or 

Sunshine Stat ion 80 Fi-4jSpagheLt i uhcte and red 
Petersen Dq"Sc pirtk 

Ta l  keetna Station 103 FT-4/Spaghetti 
Petersen Djsc 

E u r ~ y  S t a t i o n  120 Petersen Df SG in t ,  orange 



Pla te  2 - 2 ~ 5 .  Chum salmon tagged with a Flay FT-4 spaghetti .tag, Abui '., 
Anadimmous Investigations, Su Hydro Studies, 1983. 

Sixty ckhinoak, 30 socke:ae, 20 c11urn and 20 coho salmon were sampled dai ly  f o r  

age,  1engt:h anb sex f rom ffshwheef catches i n  1983 a t  Yentna [PRN 041, 

Rk 801, Talkeetna RM 103) and Curry RM 170) stations. T h i r t y  

pink salmon idideb-e a l so  sampled d a i l y  for  length  and sex d a t a  st these s i tes .  

age sanlples obtained f'rorn p i ~ k  salcimn due -to atheir a e r i ~ r l i y  udr 

" "+ raecognized age OF two ye?ai*s. i 4 ~ ~  sampl i prg was accomp' i shed by et;l;.r p?!; t i l e  

rn .f@ t"p"'"d [..a a e ..u scalc"iwam e2cir f f;h 'fomtr.6 ~J-JQ rows ijoi-scjj t.0 tile liy:epaj { j;-{t2 

c l ~  a dj zkc+-#.  elyufiaj  bbestv~.decn *ti le posterj i g ~ , ~ r t i o ~ ~  tI22 it;lyas;i - ; X I (  ; ;I ;,nti ;ail; 

~ 1 ~ f j j ; e l g - E ~ y  *!3"1s~yf,4~6"5 0-f + t ~ p  ;in;ii +f ' jn,  $ $ ' a  121!-1~-~v-$ %, , ,q  fi3pG;sgj*py~ili; f- . .3  V- a* t+, ;L :; iei : I 



ri?*izl-eye t e  fork a f  t a i l  t o  the nearest 10 mm on chinook salmon, and f i v e  m8 

on the o t h ~ r  sai~ncrr! species Sex detc?mi i~at ions iqere made ft-10% mrprp'nof ogical 

examinations. The average ts'me for  composite age, length a~nd sex sampling 

was about 25 seconds per fish. Each fish was ~eieased immedtf altely fa1 lav4ing 

sampl i age 

En 1983, Susl'tna River sockeye, p ink  and chum salmon f;ecundities Mere 

determined f  om sqp 'f  es co! lected a t  Sunshine S t a t i o n  A t o t a l  o f  25 

sockeye, 22 p i n k  and 29 chum salmon were obtained betkieen July 28 and 3 1  for 

lase i n  the ar;alysis. Samples were collected throughout population length 

ranges w-i t h  emphasis placed otz the 540-560 rmn range fo r  sockeye salmon and 

;.he 590-610 m range for chum salm~r, There was na emphasis placed on a 

spec i f f  c l eng th  range when collecting p i n k  galmon. 

mrior t o  egg removal a l l  salmon were measured t o  the n e a ~ e s t  r n ~ ~  ( F L  

weighed t o  .the nearest gra!~ g), In addition, sockeye and chum salmon each 

had three scales removed from the prefetzred area and mounted on gum cards for  

later age de"ien1nation. 

The eggs were removed fsam the female salmon, bagged, plscet:i i n  c o ~ l e r s  anel 

"4- ;, uals~ortei! *-i - to Ti33 ke 2tna b r  Frae?: :19, The; ::o~r1t3 i;g proce2;.; began by b0.i 1 i n g  

a, big@ - eggs or' each : , a ~ i p l ~  FniA 3ppr.oximateTy f i v e  minutes C i ~ c e  eggs 

sryar~leci  "- t ; t,jgfi * $ -  ear:il uthei-  t,he v~ai.. .r was dra* ir,ed ~ f f  8 ~ 4  the g q t ) ~  eo\iri;pyaQed 

3 y  jiieaas 9" a um@*k.r%-i c t:;stilfi~t i p n  methgd. fJ-i g ( g v  ~ t i d  ~~1~~~~ 531 k f i f i i k  -fpgiifir<j .~- i  c:~, 



were derived by filling a 50 milliliter graduated cyf incier t o  the 50 ml 

level w i t h  eggs and counting each egg f n the graduated cyiindier, 

This process was ~epeated thr2e Limes f o r  each female, The! wan number of 

eggs F-om the three sampling tr ials  was n ~ u t  tiplied by the numlber o f  times the 

50 nl graduated cylinder was filled t o  the 50 ml level flor each sample. 

Residual eggs for each sample (those lef t  t h a t  d id  not f i l l  a 50 ml volume 

were individrra'l iy counted and added t o  tlie t o t a l  estimate obtained by the 

voiilmetric t~F;ethod. Tha's can mathemst.iea1 l y  be represented bly the fel foilring 

f o~mul a : 

T o t a l  number o f  eggs i n  sample = A ( Y  

where: A = Mean number of eggs i n  the three 53 ml volumetric sampf ing 

t v i a k s ,  

Y = Number o f  times the 50 ml graduated cylinder was ff lled for  

each sample, 

r = Residual number of eggs from sample, individually counted. 

Sockeye salmon egg diameters were smaller "Lha ppink and churn salmon and 

approximately ooe h a l f  o f  the t o t a l  number of eggs f jlled a 50 ml vof tjme, 

ThereFore, on: y one 56 ml sampling 4-.r3fal p ja  5 pe r - f ~  rmed * T .r.n a l l  

r ! e s p ~ ~ L s  5Sa* the cori i l t iwg procedures itsed wet*@ * I  to tilase of p i n k  and  

chzrm s a l n ~ l a n ,  



In 1983, a l l  known and suspected chinoak sa'irran spawning area!$ i n  the Susitna 

River drainage u~ ;tream of the Chul  i tna River conf 1 uence were kwlce 

surveyed between July 15 and August 9. The surveys were conducts-d by 

helicopter and where passib'ie on foot. Each o f  the spawr~ing areas were 

su~veyed i n  i t s  errtirety except Chase Creek which !gas surveyed far 

the first mile, 

Additional escapement surveys, non-specif i c  t o  chinook sallmcn, were made 

];ear weekly beerteen July 25 and October II cP a l l  probable salnion spawning 

streams and sloughs betweean WM98.6 and 161.0 in 1483. The sloughs were 

surveyed in their entirety and streams t o  standard index areas on for i t .  

Ytle exceptions were Indian  River and Portage Creek 

which were surveyed a l so  by helicopter t o  their upper spawning l i ~ i t s ,  and 

RM l52.4),  Ch-inook (KF1 157 .r-: and Devjl {RIA 161.0 creeks 1 o c a t ~ d  

above D e v i l  Canyon t h a t  were always surveyed by he1 i c a p t e r  "c their upper 

S- 8- i i r i : f ts,  

Tag recovew surveys were ahso  :nade i a  19633. Crew; sur%~@yed selected 

spawning areas between RM 80 and 98,5 for  ? ive t -ngged and untagyed fish, In 

add*! Lion t a g  recovela:! stirfreys were a7 ~ 1 :  cr~ndtrct,ed .in ccgjunctjon i;i i;:h 

- 4 4? w 

i. .* .,+ f l e d u i c ~  slough a;?: stream ~scapcmeyj'r sur.ue!is abogfe @!/ [be asebjs ailfi 

iiM;\gbtiu i t+  o r  f;ag reco i ie r ing surqceys coridi:c*;c2t*j De'loi:! $'@4 ";,%6 t i r i? p i - ~ v  iLy l j  Q PI a& 2 {$ k-i 

8 ?. -i 3 [3 1 , .. , 



811 spawning ground sartiejts i ~ l c l u d l n g  those conducted for  t a g  recaveries were 

p e r f ~ ~ ~ ~ e d  by trained observers o u t f i t t e d  wS%h polaroid sunglasses a ~ d  hand 

h$? b t a l  ly  counters. 

Tab1 e 2-2-3. Location and schedule o f  tag  recovery survejfs o f  sel ecled 
spawning areas bettqeen RM 84 and 98.6, Adu! t Wnadromous 
Investigations, Su Hydro Studf es , 1983. 

Spawni ng Area Lscat ion ---- I/ Bert s d  Frequency 

hnswer Ct-eek 

Questian Creek 
B i ~ c h  Creek 

1 ower) 
*" c r:sh creek 

Clear Creek 
B T J ~  v i e  Creek 
Byers Creek 

Yraubl essme Cr-eek 
C k u l  S t n a  W i v a ~ ~  

Bunco Creek 

Once 
once 
On@@ 

Once 
TP~? ce 

Once 
Once 
Once 

Once 
Once 
Once 

I /  -- L.oca"Liorr designated by viver mile for  tire confluence of the spawning ,-z 
area ar thz junction of i t s  receiving waxers wi th  the Susitna R$v@r m a i ~  .# 

ctdawne"! , 
i. 'h 

.. * : * *  "k 
i. ;r 



betweet? July  13 and August 3 by ADF&G, RegSon 11, Sport F i s h  Ofvision staff 

w i t h  same assistance from ADF&6, Su Hydro personnel. 

The cktnook s a l m o ~  index surveys i n  3933 were performed by helicopter, foo t  

and f n f l  a table ra f t  depending an acceos4biI i ty, A1 1 observers c~nducting 

index surveys wore pofarald sunqlasoes and used hand he ld  cournters. 

A t  C u r ~ y  Stat ion between July 6 and September 9 ,  1383 130 sockeye 

and 667 churn ea'fmon were fishwheel caught t h e n  marked and released wSth 

!arge, individually numbered Petersen disc tags (Section 2.2.1.3). An 

addit ional 13 sockeye asld 13 chum salinon were simi'rarly marked and released 

off t!?e mouths o f  ffosse Slough and Slough 3.1 

August 11 and 14, 1953 respec14velye These fish were captured using a 

s t anda rd  beach seine 60 ft. long, 6 ft, beep, 1.5 i n ,  stretck'snesh 

ID 1983, i i l v e  slougkt h a b i t a t s  upstream o f  Rk-20 weye ir$*,e~sely surveyed for  

marked sockeye and chug! salmon released from Curry SStat,ion 

the rrtouths r;-F !4oose Slough (RM 123.5) a.rd Slough 11 RM 123,5). The study 

slsugks were k!oose (RN 123,s A' (Rbt 124.61, 8A (RM 1%5.1), 9 jRb4 128.3 

1.1 4 3 5  3 The surveys we$-e peviormed beween August 11 and Ocmobe 12 

a t  ml nimum Toutm day i nterital s ,  Ongo-ing .th th 5 vd-!oi-k e~u!~lc?ra*t j pn S U T ~ ~ J ~ S  

f j f j ~ e  and dead siilm~n by species ~2i.e coadrjered be-<w~.\ti J and 

(jz-cuber 8 in tiies,? a?\$ o thzr -  i<!jown s i  nuyiic, between Rbj 4?,6 i 5 4  ,Q seqg+l-i 

- = b a > ~ + ~ a &  B ~ E I  u x. k ;  ' 0 '  & )  s 



I rJent i f icat fan of ind.ividrrally tagaed sockeye and churn sa'l~oln i n  the f i v e  

s*tudy slouphs was accamplished cn Paot and TRw~bgh D C C ~ I S ~ ~ ~ D J ~  ~ s e  of: a 

powered ~iverbarat .  The obse~vers were outfi t ted w i %?I go? (ari x d  sunglasses 

zr~d  ~a l a r i zed  7x35 Bushnel I binoculars t o  inprove observ6"llsn. A record wa$ 

kept of each tagged f i s k  siting. I~formatictn recorded inclluded the date  G!: 

nbservation, f lsh t ag  number, species, sex, be3avior and lolcation w i t h i n  the 

hab i t a t ,  There were two catagc~ries o f  f i s k  behavior recorded for 1 ive tagged 

$3-" ~ t s n .  These were: either a f i s h  was milling (ripening) or i t  was spawnfny. 

Pl3llissg activity was assessed by a judgemental cbserv~tior; of  ther? being nfJ 

' s i g n i f  t can thcauda l  f i n  erosiun, and s p a w l a i ~ g  n c t i v i t y  try t + ~  Fish bearing 

ksi y n i  f i cant'  caudal f i n  erosion or  observed spawning. %i t h i n  sl ough 
e 

1 acations f i s h  sitings were recarded by h a b i t a t  zone. ' T ~ E s ~  zones welz~e 

standardized reaches between major r2+ff '!es aiceas as d~picted f n  Appendix 

Figures 2-6-2 t h r u  2-6-5, Due t a  an absence o f  major r i f f le  groups i n  Slough 

no record was made o f  ind?v:dual ffsh locations irt t h i s  

sTongh, 

2,2,2 ,%,3 

En I983 soclceye and chum salmon *Female carcasses weye cnzcked fr,:. eqc *a *a 

r*etention i n  several slough and mai r, channel spawning k a b i t d t s  briween 

TtI4 98,6 ar,b 164.0. T h e ~ e  v~~jas no gre-r'efingd miniiifium o r  niaxirnb;m oirm~er 

sf* reii12.ie sockeye or  c h w ~  ss'in~c~n s3mplc : in this stc::yji. S a ~ ~ p l  ing i n * t ~ n s f t y  was 

based (jn -tkie p$.?i j 8h-i 1 i t v  -3 03' f 'i stf r r  whenever " g ~ @ a y ; a ~ j ~ e n ~  sijrvei,i crc:~ 

~~ir*.rij l if m d a - a ~ e  &. -43 jn.i;.a~t Fi>3a'!e sockeyf; o r  chuii6 sslrr,ori ~ ~ d a l n ~ i -  t j i i - A  :# 

9 * 

!:<;-;s*ioired i;.2d -fqe t2;jgs h ~ n d  j---1 1jr.d ;pi> 7'b+l-;~l*iial-; *re -, . jX 



f i l  4983, the Bering Cisco escapement i n t o  the Susitna River was not 

speeificai fy sampled. Hweve~., a record was kep t  aP the date and location s f  

each catch made ir~ association wi th  other scheduled sampl ing opei-ations. 

2.4 Data Analysis and Evaluation 

An analysis was conducted us ing  the students f test Oixan a ~ d  Massey, 1968 

and the Mann-Whi tney median test Danie l ,  1978) t a  test a null hypothesis 

tha t  lengths e f  first and second run eulaehon xere not sign.lficant%y 

d i f f e ~ e n t  aqt the 95 percent eo~f idence  levels. 

2.4.2 !Salmon Taq and Recaottnre Es~aaesent EstP"ma tes 

Wdul t salmon e:capewenls t o  Sunshine RF? 80j, Trslkeetna (RM 103 i;nd C L I P P " ~  

sta t ions  were cal eu1 a t ed  us lng  t a g  and reeaptrjre popul a t i c n  

estimation techmiques wi th  the exceptian o f  ehinook scilmorr less tharl 351 ~m 

f n 1 englh which Mere considered separate1 y, Escapements were derived 

accos-dr'ng ta "&he Follewing formula Ricker, 1975 

!&#I7 e innie ; 

m - blurnber of F$c!-t succ~ssfully marked = (numb@? 

o r - i ~ ; ~ ~ ~ ~ a ' i J y  tagged)  6" (tag r e t e ~ ; t i o ~ ~  



c = 'i0ta1 mztmber o f  fish examined for @larks 

ramp1 i ng census 

r = Tota l  number s f  marked lagged) fish observe6 dur ing 

oampl i ng census 

A 
M - ?opoIatiot> estimate 

The 95 pet-cent c~nfs'dence l i m i t s  around N were detemined by using the 

fa1 lowing formula Dixon and Nllassey, 1969 

and; k/ e < 1/N ( r/c 
uPP- I  owe^ 

Tag losses For a19 a d u l t  salmon species except chinook salmon were estimated 

f o ~  each s ta t ion f ~ o m  data  csllected durjng repets'tive surveys o f  spatplning 

ayeas, Data used f o r  t h i s  dete~ms'nation were ressk;r+cPnd t o  those surveys i n  

which  visibility c o ~ r d i t i o r ~ s  allov~ed g c s l t i v e  ident i - f iea t ion o f  shed t a g s ,  t a g  

scarred f f s h  where app j  i cab! e and live tagged f i sh  $*:- . e ~ d j x  Table 2-EW2), 

Tag retention by t a g  type nild tiiggjng loeatiarr was calculated i n ?  the 

So1 3 awl wg njawner: 



where : 

T = Namrber o f  l i v e  tagged fish observed by tag type and tagging 

s la t ton.  

S = Number of shed tags by t ag  type and tagging st i r t ion and or 

when applicable number o f  tagged scarred f is'n. 

R = Teg retention factar 

Chinook salmon t a g  lasses were calculated i n  essentially the siame manner w f t h  

the except$ on t h a t  tag  1 oss i nf  amation from f i  shwheel recaptures were 

f ncf uded i n  the analysis. Survey argd fishwheel t ag  retentfan factors were 

calesslated, ta+ as the OV@PBII tag m t a i $ o ~  

factor fo r  clafn~ok salgsn Appendix Table 2- 

The foiwula lased t o  est imate the number o f  eh9nook salmon length 

350 a~9 and less migrauing t o  Sunshine,  Talkeetna and C a r ~ y  s ta t ions  

v8BS : 

b - number o f  f i b / ?  intercepted at t agg ing  4aca.tion l e n g t h  (FL) 
4" +- 4- $ad ma and less, 



e = number o f  fish intercepted a t  tagging location larger than  

356 m 1eng"i ((Fk 

2 - Pap~lrnttopl estirnate o f  Fish 'fength 350 m a~nd less. 

Escapement Lining by species was detemtned for each o f  thbe main channel 

s ta t ions  thpottgh interpretation o f  f ishwheel catch rate data  wherein the 

mfgration was defined t o  have ' s t a ~ t e d '  , 'reached a midpoint' and 'ended' an 

the date when 5.0 percent, 50.0 percent and 95.0 percent resptectively a f  the 

cumulative d a i ry  mean hourly fishwheel catch was amltained a t  the respective 

s l a t 3  on, 

Adul t salmon age deteminat ion was accampl +shed by standard seal e arralysis 

techniques using a portable  m-irrofiche ~ e a d e r  CS utter and Whi tesel , 1956 

Age classes are descrtbed us ing  Gilbert-Rich notation. By this notation ages 

arc presented in X i,l fornabwhere X i s  the t o t a l  age o f  the ff sh and the 

subscript i+%,  the number of freshwater a n n u l i  p l u s  on;. The addition o f  one 

to the freshwater age actcounts f op  the year spei.t in freshwater pvbior to the 

ruar frjk~fifia*t'i~n the f i- irst annulus. Par example, age 5, fqsk arg those f f s k  
L 

Xl i  , 1 ; ~ 1 ~ 1 2  K a i*etl~!+~n to S ~ S W F !  Iw ";heir f i f t h  year o f  31fe hav ing  micgra#tg:d oi- fimoi*ted 

4- " from r ' y ~ e ~ h ~ l ~ ~ t e r  mar? no @fwjv$ r~nmsne $0 the$ y secnncj ;;<:a r of 1 $ av4icp 



hav?ng speqt ane wfnter ( p l u s  one wfnter i n  which  no annulus was formed) 

rearing i n  freshwater. 

Total age for a d u l t  salmon, as ~eported in this t e x t ,  represents only the age 

a t  which the fish pgturned t o  spawn regardless a f  their freshwater l i f e  

h t  stortes, 

~ Eulackan eges were detemined from otoliths and are not; reported i n  

~ Gilbert-Rick nota t ion  But instead aged as t o  the to ta l  numbeir a f  annuli 

~ observed, FOY e ~ a m p l e ~  eullachon reported t o  be age 3 wauldl act:ual l y  be i n  

i t s  foupth year o f  l i f e .  

yF; v '&# Individual slough escapeiilents o f  sockeye and chum salmon were cal eul a ted !y 6 , .(*ij 

using 1983 observstion 1 i f e  d a t a  and slough survey causts. Slough slapvey .? 
& +  $ 

"i counts were p lo t ted  against data and areas beneath the curves r s r  

" i n  terms of fish-days. Areas were determined using a 

digitize:.. The to ta l  number a 
* '-___ 

observation l i f e  t e  estlrnate t o t a l  slough escaperneslb. For 1983 d a t a  
\ 

individual observation 1 i fe  values were used I n  caf culating t o t a l  escapesnent 

for study sloughs and a1 1 other  1483, 1982 and 198% t o t a l  slough escai;zi~~@nts 

weye calculated using tne 1983 ccsmposi t e  mean observatian 1 i f e  values. There 

were two excgptf ons t o  t h i s  method: 1 when peak slough survey counts were 

less etlan 15 f i s h  and 2) when spclwnticg f l s h  were colantcd an only one surve*y. 

Total slough escapements i n  these cases were calculated by a d j u s t i n g  the peak 

l ive and (Read survey couiat. The adjsnsctment ;+as made as To7 lurgs: 



where: x estimated slough escapement 

A = estimated to t a l  escapement s f  sloughs w i th  peak 

surveys greater than 50 f f  sk 

8 = peak live and dead su~vey  grconts i n  sloughs 

where counts t~talled greater than 50 f i s h  

T = slough S M P V S ? ~ S  where peak l i v e  and dead counts 

were less t h a n  X5 f t s h  ay when f9sIq were counted 

on one survey awly. 

Slough escapement est imates for p i n k  salmon weke made by adjusting peak live 

and dead survey cycunnts. Peak surveys f a r  a species with short spawning 

auration, as exh9'bited by p t n k  salmon, may accaunt Por 80 t o  98 percent s f  

the spawning pepul a t i on  Cousens e t  a I982 lsess t h a n  ideal survey 

condit ions made i t  appropriate t c  use the lower value for adjustment and al! 

peak surveys wei-e incre8sed by a factor o f  1 2  t o  est-fmzate totel slcugi~ 

escapement. 



3,9 RESULTS AND DISCUSSION 

I n  1983, etelackon entered the dntertldal reach o f  the Susitna. Rlver i n  two 

distinct migrat ions. The first  mjgration began an o r  about May 10, peaked on 

Miay 14 and ended sn May 17 determined by set net and d i p  net  clalckes (Tables 

2-3m1 snd 2-3-2 The second eulachsn migration began sn May 19, peaked on 

May 23 and ended on June 6, approximately, 

The " j r s t  migration of eulackon I n  1983 was considerably smaller i n  magnf tude 

than the second migration. The h ighes t  d a l l y  set net catek o f  i nm ig~a i l t  

pre-spawn1 ng and' spashmi ng condition eulacken i n  the first migration was 3.7 

per net mfnute fished CPUE) recorded on May 93 while i n  the second 

mig~a t ion ,  there were three days whe~e dai ly  set net catches were higher wi th 

CPUE's recorded o f  11.3, 13.0 and 3,8 an May 21,  23 and 26, rcrspeetlvely 

P la te  2-3-1). The highest d i p  net catches o f  f naigrants preamspawners 

duping the f i rs t  n i ~ r a t l ' o n  were 2.2 and 1.7 eulackon per clip net 

recorded sn Hay 13 and 14, respcctlvely. Du~r'ng the second migsatiow the 

highest d l p  net  catches of pre-spawners were 4%,7 CPUE and 49.0 CPUE on May 
4-7 t' . I, 

- -  ,: b~tJXt3 C,,* era -* -. C +@- 

21 and 23, respectively, An estgimats@"j . ." t o  -- 74: ,times mo$e eelalachan 6ktered 

the Susitna Rive r  4 - i  the second nr 'grat ion than i n  the f irst  mdgration besed 

on an 1neerpret;atl'on a f  ce-t net and d i p  net CPUE \ralues Tables 2-3-1 and 



-- ixrj 

; z b j  22..3-..1, ttelachon set net catches Sn Susitna River intertidal, Adult  Anzdromoaas I~vestigatiirras, 
Su Hydro Studies, 1983, 
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"' J - E~kIa~Plon catch d i v l d e d  i n t o  in-migrants and o u t - ~ i g r a n t s  wherein in-firfgrants ilr~clude both pre-spawners and 

3~ 
spac.ir?ers, and out-migrants represent pest-spawners 

--- CPUE = Mean %umber of In-Mi grantsdMet Minute 





~ i n  the two periods from May I? 50 I4 (ffrst mSg~ation) .td !.lay 25 t o  31 

( s ~ c a n d  migra t ion ) ,  Post-spawning eulachon catches were made f ram May 17 t o  
\I- 

19 (first migrat ion and from Mag, 26 t o  June 8 second mi g r a l i ~ n ) .  TI?@ 

largest pcrs1:-spawning eulachon catches were recorded f rom Ray 26 t o  31 a t  an 

averi;ge BF 2.0 CPUE in the set nets and 4.2 CPUE i n  the d i p  nets 

2-3-11, 



Sex compasitr'oo data (not weighted by CBUE) collected From d i p  net caught 

eulacken a t  RH 4,s indiec" p~h.g-spawninq mles $1; 198; were mare lar4mrogs 

-:,ha@ Penales i n  the f f  rst %ig~at?;on (May 10-13) and pre-spawning females weye 

Rat-e numerous than males i n  tFa seccind migrt tSt~n (Way 19 - June 81, The 

t-espective gale t~ fam%le rat-ias were 1.8:P and 0.8.1 :Tab?@ 2-3-3 

Camgar~tiv~!l y , amoisg spawn-ing cendit-fon eulachon the male do female ratios 

were 6,2:b i n  the first mig~'ait i0~1 pnd 25.9:1 i n  the second miigration. The 

jncrease etf males t o  females: 1n spawning constitfon sndtcale tha t  indivfduali 

~naie eulachnra pipen earlier and spawn aver a 'Isnger period Lhain their female 

caunterparts . A probable advantage of ma1 e eul ackan having a longer spawning 

l i f e  t h a n  female eulaelt~n ~ o u l d  be t h a t  the eggs released by a f a a l e  wauld 

have a higher chance a f  being fertilized by avaEilable males due t a  the longer 

~ G W  ,,IW Individusl males are i n  spanns'ng eandition campared ta  Females, 

l a b l e  2-3-3, Somarizats'ors o f  sex eompori t ion samples [not wclghted 't2y CPUE 
fro3 eulaehon d i p  net catches a t  Rbl 4.5 i n  1983, Adult 
Anad~omaus Invest$ gations , Sle Hydro Sttbdles , 1983, 

FIrst Migration - 
Deqiel opme~nt Sample Sine 11: F Satrig: e S ;i se M: F 

Ppe-Spe~ncrs 203 110 Ie8:1 1-51 180 0,8:B 
Spawners 3% 5 6,Zs;l 596 23 25,g:f 

4 0 em 465 * * *  Post-Spawceps e9b 4 @ 0 : 1  

Bn;lln) F i  rs t  fnigratinn samples col Sected f PQE 5 JIB-5/17 for pre-spawners, 
%/LO-5/22 for sp8tgncrs and 5/10-5/23 f c ?  post-spawners, 

2 - Second rai g r a t i  an samp'J3 es ca i  1 ectecl Prom 5/18-6/6 for i?i.*e-spa:.znei-s, 
5/23-.$/& .For sp$kjn.rrj 38~4 5/24-6/6 f o r  pr:sk-sp;n;:lei.s. 



age eompesition samples colleeled i n  1983 from pre-sparuming cond%tiolp 

elnlachan (we-ighted by set ne-t CPUE da ta )  Indicate the first migration was 

coaprised of t~~;wo, three and four year o l d  f i s h  Table 2-4-4 and Figure 

Nost o f  the first  migration f i s h  wepe thprte yc.aP olds wh3ck 

accounted f i r  92.6 pe~cemt a f  the males and 97.1 per cent o f  the females 

sampled. The s a w  age groups werre represented 6n the seeond mlgratian ef 

eulac!?on as i n  the first. The t h ~ e e  yesr olds  again were thie mest numeraurj 

repwsenting 92.3 percent o f  the males and 92,f percent of the Females 

sampl ed. 

The! :983 r@su'lts o f  length and weight composl tisn sampll ing o f  d ip  net 

caught pre-spawning ccdndits'on eulachon are presented fn  Table 2-3-4. The 

~esimlts, weighted by CPUE set net da ta  o f  inmigrants, indicate three year old 

fish averaged ?%2 m among the males and 203 m among the females In the 

f i r s t  migration, and 207 m and 201 mit ~espect$vely in the second ml.gratf on. 

The average weights o f  tl:pee year o l d  males and females were 69.1 g and 

60.2 g respectively i n  the f i rs t  m5gration and 67.1 g and 59.7 g in %he 

second migration. The same sine difference pattern was evident among the two 

and BOUT ,year o ld  f i s h  s f  the f l r s t  wigrat ion wherein they were generally 

larger In length aa7d weight than eor~.espending age fSsh i n  the secand 

m i g r ~ t i a n ,  Students T and Mann-Whftney tests established t h a t  these was no 

s$gnificant differ-ences i n  "regtths a t  the 90 per-cent confldewce level among 

the Pir1;-8 aiiid seeond meigi*adiasa female etalachon sampled, Fop the age three 

male euY ; a c h ~ i ~ l ~  both tests established a t  the 99 pet-cent confidence level 

s ign$f ican t  differznees i n  l e f~g ths  whereSn the males were  large^ i n  the f i r s t  

rtl'igratieri than the males in the second awigrstisn, 



* 
%a Length and welgkt sf pra-spawning eonddtfon ffrst  and second mlgratioo eulachon seg~egated by age and sex 

i-:7*7rsi Q j p  net samples =in the Slasitna Mtver jn ter t ida l ,  Adult Wnadromosms rnvestfgalions, Su Hydi'o stud is?^, 
1983, 

-- - - --- - -. - -- 

Sample Raoge 95% Consf, Sample Range 9%X Csnf, 
*;* &- <sm 
r .*-bo 

a #  Sex !%figration Slze ifmits Mean I n t ~ r v a l  Median Size L i m i t s  Mean Interval FSledian 

F me---- -- 
0 E 222:f:~s ;ze - f a?  1 aged and non-aged eul achon, 



AGE ( b )  - AGE 

AGE ( d l  AGE 

F i y i i r e  2-3-1. Age camposition by sex o f  f i r s t  and second (e-a?) migt.ant 
pre-spawning condition eulachon sol 3 ected From t h e  Sus i  tna Ri ver 
intertidal, P.-1~ald Wnadromolar, Inv@stiga.:ions, Slm Hydi.0 Studies , 1.$)83. 



A cornpal-$son of I983 Cock Inlet Ltdal he ights  and Susitna River waterb 

temperaturesc and eulsehon inmigrasst eatches 1s provided i r s  Figwrbe 2-3-2. The 

pre-spawnbng and spawning condf t i o n  eulachon set net catches 

occurred i n  the Strsitna Rfva?~  a t  high t ides ranging from 27.8 t o  31.7 f e e t  

and w a t e ~  t4~myctrat;~res be t~~een  4.5 and 7.5aC. The first a~al aehow migra t f  en 

peek catch was made on May 13 a t  a high .t'l'de o f  29.7 fee t  and water 

temperatu~e a t  6.e°C. Comparative1 y the second migration catches sf 

inmigrants occurred a t  high t ides  ranging from 22.5 t o  38.5 f e e t  with water 

temperatures ranging from 6.0 t o  1Qe5@C Figure 2-3-2). When se!t net catches 

peaked on Hay 23 the h i g h  ts'be was 28.5 fee t  and the water templtzr&ture 8,3'C 

Ffgurc 2=3-2 

W comgarisorr a f  1983 Susitna Rive r  water temperatures and Cook Inlet h i g h  

t i de  heights w i t h  in te r t ida l  set net ca"Lh~@ 5-f f~mfgrant eulachon shows no 

sppa~ent  co~re'liation Figure 2-3-2 The onset of the eulbchsn idgrati ion 

i n t o  the Susi tna River nr%Jr, however, be influenced by wabe t t~eerature,  In 

the Stiklne Rlver (Alaska the eufeehon migrat ian begins w i t h  i c e  $peakup a t  

temperatures below 4'C Flranzell and Nelson, 1983. In 1983, the 3ok~er 

Seisdtna River was substantially free rjf i c e  after May 8, On May PO 

eulachen were just biegr'nning t o  enter the Susitrra Ri'ver and the water 

tempa.~atarrg arras 4 .ROC which would ind ichte a general fy simila~ 

situat-ion as repiorted for" elalachsn i n  the Stikine Rjver t d i t k  an exceptl~n 

t ha t  slightly warfi?ee8 water temperatures were ~ecarded a t  the onset o f  the 

~;:~3rr%El"on 4n the StisiLnia River, 



e= - gure 2-3-2. Err1 aciion s e t  net catches a t  RM 4.5 with .associated water tempefatures and h i g h  t i d e  heights, 
Wdul t Anadromolrs Investigations, Su Hydro Studies, 1983. 



7 t o  gDC, In eke Susi tna  River intertl 'dal reach -in 1983 approx?malely 50 

percent of the set net catches of f i r s t .  migratioss inmigrant elrlachon were 

made between May 13 ane 14 wf  t h  water temperatures ranging beit~deen 6.0 and 

7,5'C. Batring the second migrat ion appraximately 50 percent tsf the catches 

weve ~ a d e  between May 21 and 23, 1983 a t  witter temperatures between 8,0 and 

9.0°C, It can be gene~atlly conclarded t h a t  the major movemn~t s f  elrlaehon 

inta the Sus-itna RSver occurs fol  lowing ice-out between water temperatures o f  

6,O and 9,OQC, 

The results o f  sampling the Susitna River min channel (8M 4.5 - 60.Q 
1983 for eulaehon presence, spawnfng habfta t  and sex cempssition are 

pmsented tpr Table 2-3-5. 

+he f 5 ~ 5 9 ,  migration s f  eulachon which passed through the intertidal reach 

between May 10 and 17, 1983 initiated spawning i n  the Susitna Rive r  main 

channel o8 or* about May 15 and concluded spawni~g an Ray 22, approxfmately 

(Table 2-3-51, The second migration, which  was iotercepbed in the intertidal 

reach fmm May 113 t o  June 6 ,  began spawnjng m'n the Srssitna Rivei- main channel 

stz csp about May 24. Spawning was essential 'Vy aver among second migration 

Tish by dune 6; 

In 1.983 the upper spaw~nr'ng 1 l m i " c f  *first migrat6ltan eulschasn i n  t2c Susi tna 

River me?4u7 c h a n ~ e i  \gas apprcaxfmately RQl 28,s and aaanq f i s h  umF t i l e  seeot~d 

migra t ion ,  RM 50.5 (Table 2-3-5 The 18v-gcsL cancent~ations o f  evlaehsn i n  

" e both ! ~ i $ l a ~ ~ ~ t p a n ~  r~fere ;Fouijti dowris*tyeag! 0-F [{a! 28,$3 t",iffei** I:rjjrfl;st!ncg2) 



T ;  n b A d g e  4-3 2-3-5 ,  Eulachon spawning areas i n  Susitna River rwain channel , Bdu1t Anadromous Investi gat1 ons, 5u 
H y d ~ o  Studies, 1983, 

w. * *  -, 
s% -, d E B  75% gr~vel  4 1% 2 

25% sand 
5$20 9,8 5% 5g97E4WODO6 4 880 1,s S$~%Y s$@d 22 10 2 f@ 2 @ 
5 J ~ Q  12,s S ~ S R Q T ! ~ ~  ~ A C B  7,4 130 1,6 108% e j l t y  sand 88 33 1 80 6 0 eutbagk 
582~ 5 ~ ~ ~ j o 7 g ~ 2 ~ o  %2 100 IA 90% sand 14 -13 8 3 3 43 

10% g ~ a v a l  
5621 15,0 Sl@$07ki35BCD 8,B 130 1,5 60% sand 54 64 8 22 9 0 

40% gravel 
~ $ 2 1  25,s ~17#67@22~6& 'cs 820 2,0 lOOZs%ltysand $7 13 3 5 2 0 

I -* 

ctjtbank 
*g 8 p p  

d- - --2 # V YLr 

-u> 

25,s Sf3@07@22&C& 
X i " "  

$3 120 2,O 100% s f l t y  sand 16 14 0 17 2 0 culbawk 
d, L L  2 3 Sf 7$407&23B&D 
" $ i 3 @  

7,8 130 1,s loaas*leysswd 38 3 z 18 2 o catbank 
sp LC 27*3  Sl7f4QTdl3DCD 7,6 It0 1,O tO8% ss91ty sand 11 28 2 5 3 0 cutbank 
5829 27,7 537p2Q7k4139gR 7,6 150 = 18Q$ si-lty saad 21 47 0 30 2 O backeddy; 

io - 6 % -  

cutbank ' 
if3 9 , ~  ~158$07g15&~~ 8,8 118 1,Q 1001 s$It&@ %awd 6 IS 0 26 5 0 

5223 g,? ~ ~ ~ ~ J @ ~ $ ~ ~ Q ~ ~ ~  7,d BOO 0,5 100% sand &@d 10 14 0 .38 5 0 cutbank 
glm&v@I ml X 

t j @ ? t q  
P 2 1 4 Sl6R87MO9CCD 8,4 160 1,O BO@% si lty $a@& 26 14 0 25 2 0 beach ... --a* J/ ez 22,1 515!4Q7W9@bCB 8,6 PII -a - 16 10 0 34 1 3  

5/23  23 ,@ 517f4~74333~~ 7,8 170 2,O 75% gra\taal 28 21 0 $3 5 Q 
25% sand 

5i24 12,5 SIS~$O%B#I IACD 6,6 - -%a 100% silty sand 3 I1 P 50 10 P cutback 
5825 13,l $15g4o7W12g8B 
;T ,$& 

6*6 8@ 2,O 1Q@% s d l t ~  sawd 2 15 43 69 15 c u t b a ~ k  
a&af ;- . 13,3 SESNO7tBSDDC S,Q 110 1,s %@OX %%It$ ctanad f 4 0 35 8 Q cutbsnk 
Pi",?& "14 15&37P#Q26CC 
% d * % i !  " 

Ted 120 1 fOOZ %$I%$ sawd 4 20 0 20 
L L  "m, 

4 0 
$ 3  $3,8 %%5!$87kB2=WFs 
*- r sa 3 

6,7 108% ssnd 5 12 0 38 9 181 
P3,8 5 15R07@02&6& 7,8 330 % ,O 100% 5.8 I t  5 8 0 8 1 3  gradual slow 
1 4  Y 516B07#3SC@& 8,O 40 3,O lOO% sand ~ k d  6 15 0 19 8 f! gradual slope 

S?* # Q" ,4- - i* 

g~"@v@l 1lt4,)i 
S8&&QT@35860 6,8 tie, - BOO%. sil q %and 2 19 0 85 21 0 - i6 -b  ff 

3; gt+ 15 0 516!4@7k435&3& 7,6 CB m l:W$ s a ~ d  @@d 7 30 8 36 8 
- 9 *-i B r, * -2 

glravol G R ~ H  
-;:. L;"; 6 3-5 S15@37k$35BAD 7,O 920 2.0 1 0 0 % s f l k y ~ z ~ n d .  4 16 8: I4 0 cutbank 

=,,.----"- 



Continued, 

~ep&b Ve%oejey awmI~ =ZP Wale 

-.em 

130 3,O I@@% $9 1ty sasld 2 12 0 32 29 B 
100 em lMX oOIky satnd 4 IS 0 59 9 0 
cm #a BOOX silty sand I 34 0 5C 5 0 

130 1,O 100% g90ty cyoso~d 3 3 0 60 10 0 
130 a 100% s41ty sand 1 8 0 39 8 0 
100 1,s 100% 501t)a sand f 46 0 3 4 0 
150 2,O loor srley sand 24 54 0 50 8 0 
100 1,O 90% $@st4 6 94 0 4 2 2 

10% granvel 
130 1,8 75% gmrrel 0 25 5 0 3 1 

25% $@ad 
140 mu 100% s f l ty  %and 2 39 1 1 3 4 
100 3,O 100% sd Bty sand 0 32 0 7 80 2 
80 1,s 100% sf1  ty $sand 0 47 3 9 7 8 
80 2 , O  100% sdlty s ~ ~ d  8 42 7 4 7 12 

120 4,O 106% st l t  0 25 0 Q 12 O 
180 em 100% sag@& 0 48 2 12 7 2 

Ho%e% 
catb&@k 
back eddy 
beach 

back eddy 
cutbsnk 

g ""I 
df  4 , 

$j/pj 

5/25 

5/25 

SjTs 
a- #*P 

3j r83 
j c; ;< 

iP! tLwt 

5 q 5  
*; / 3&, 
-a , * 
CB f ;' g$ 
"# ,- %. 

< :FG 
bag --%P - > &"> P 
Ei? " 
d, p":y 

60% sa%d 
50% gravel 
100% sdlty sand 

&+ 

100% sBOt and 
gr@v@P edx 

100% sil$ aad 
gravel mlx 

100% sS19y sand 
f00% o l  ley ssnd 
100% s l l t y  sand 
%OOX %@ad 
EOOZ s f l b  sand 
100% s l l ~ g l  sand 
100% s.BIty send 
100% s9lty silnd 

cutbsck 
cutback 
gredlbiel slaiage 
g ~ a d u a l  $loge! 
gradual slope 

gradual slope 



'Beg@ Depth YeIoct ty 

96,2 80 a 98% sr19ty ssasld 0 23 0 7 12 0 back edQ 
2% OP@R%C 

g e 2  7@ I e 5  IOQ% sflt and 1 22 0 I4 $3 0 
grayel 11x 

9,4 78 1,s SW s a d  5 24 0 10 4 0 
5W graicdel 

P1,4 80 3,s 100% sll%;ar saad 3 25 0 2 8 l 
10,8 70 3,s 50% s a d  0 28 0 4 5 8 

50% grrrdai 
10,2 8Q 2,O 50% %&ad 3 82 0 .  P 9 1 

50% grrawel 
9' 8 40 1,s 50% %@d 3 8 0 10 5 0 

50% gr~vel 
t0,O 40 2,O 50% o a ~ d  9 QO 0 0 5 0 

50% gravel 
9,O (111 rlB 100% a l l t y  nand 58 203 96 18 13 16 gradual %lope 

@@ BO,2 1,s 100% sll$y sand Q 29 2 2 I 0  grardual s l a p  - m Q6 100% s a d  and 12 65 95 22 35 50 
g~&.anvrl m i x  

9*8 86 3,s IO@S silky send 14 Q 7 2 
64 5 8,6 110 B,5 100% and 0 12% 1 19 1 cutbank 

gravel %fx 
9 2  90 OeE 100% seley sand 6 37 5 0 4 50 

rinr M m rn 

Bb m 

0 13 0 0 31  0 
fae@ 100% %$l(bfr sand O 30 5 0 3 Cv 

111 lliD lss 106% sflap satld 0 8% 6 6 43 3 cutbank 
BO,O 611 @ 300% sil Q sarsd O 173 130 0 9 13 gradual slope 

YB wu OY) I@% sdlty send 0 49 0 Q ,,, ar 9 
Be2 en (IB 100% sf I%& sand 0 43 27 0 1 2  cutbank 

5 - 
1, f 
"k  

,.-- s-ccj = g f y e ~  f4$3e 
?> 2 
" 8  -- ?crr:p-ra";re r2corded t o  nearest O,B@C; depth t o  ~eares t  20- and susf~lce vcloeity t o  useargst 0.5 ft/sec. 
7 ." 2 
- *  -- :E?;lachan ca6tch: Pre- = pre-spaweers; Sp. = spawweF%; Past- a pas9-4pa~~err 



81 though extent BC u t i  1 l za t i on  was; not dete~m-irred both migrat i  ons penetsated 

the Ventna Rtvev 

A to ta l  o f  62 separate eulachon spawning areas were, identified i n  the Susit~a 

River izlain channel i n  1983. Ten o f  the locations supported first m j g ~ a t f o n  

spanning and 51 a f  t:ie s i t es  supparted spawning e?y second ntigratiorp f ish, A t  

least s i x  crP the ten spawning ar*eas i den t i f i ed  as first migr l~t iors spawning 

areas \$ere a lso  used for spawnirtg by second migration f ish,  Appr~x imte ' i y  70 

percent 0% a l l  the first and second mi gratian spawning area$; *located were 

between W 12 and 27, 

In 1983 the C i  rst  migratf err eulachon spawndng apeas identified weye 1 - , ~ t e d  

i n  mderate surface? velocity ereas near cutbanks where the vdvevbed 

cowpos.ition was mainly loose sands and g ~ a v e l s ,  Yt~e  scl~face vcllocfty a t  

these s i t e s  ranged f ~ o n  1.0 t o  2,0 Pt/sec and riveringed 4.5 f%/ssre.+\ Depths 

averaged 130 cm awd rsnged Prom 100 t o  190 c ~ .  Waterz teaipesatu<eo ranged 

from 5.8 t o  PileC and averaged 3.3@t, 

The spanning areas located f o r  the second ma'grat io~ o f  eulcaehsn i n  1983 we= 

characte~is;%icaIly s i a f l a r  t q  those Identified fap the F- i rs t  migra*$sn. 

Hnwever, overal I the second migsation spawners spawned i n  higher vslacity 

areas and sheared less preP~41,nce towavd areas S ~ P S R O T P ~  of cutbanks. Surface 

velr~cftles at the second r n l g ~ a t i ~ ~ r  eu l?ac!~on spawnfng arass r-anged froin 0,s t o  

3.5 Su:'ec and averaged 2.0 r'l/rje?e. Depths ran~3d  f rom 4$O to 170 csr dnrl 

averaged 100 cm, The  water teo,iilersture~ ranged iSi"0m 6 i~ Zl.4%--3C aild 

ava?~agi?d M,3'@. 



Tka minor variatto:. in spawnirrg habi ta t  u t i l j z a t i o i l  amng flrst migratiol l  

ekblaci~on and second migratlcn eulaehon i n  :t983 was probably due in p s ~ t  t a  

the maplked difference $8, abundance be%ween the Wp migrations. The first 

siligrati~n was a t  least seven ttmes s ~ a l l e ~  'i;lan the second mig~ration. Spaa! 

gas probably less of  a limiting Rctar for f l r s t  migration eulachen than fole 

second migvation fish. Inasirach as the mjerity o f  a l l  spawniing s i t es  usel 

by first migratien spawr,eps were utilized by second mfgratll'crri spawners, 

c ~ ~ k t d i n g  1 ii%ely fareed seeoild ~ l g r a t f  on f Ssh 'to u"L5 I z e  'leiss prefer:-ed' 

spawrrl~g h a ~ I t a i r  or d4c prier t o  spawning as subsequently addressed (P7ate 



f g3 sdd-i t i n n  ts the oisspecte5 u t i  I i za t ian  s f  ' less p ~ e f e ~ r e d  spzkwning habi ta t '  

by s%ecerd migration eulachota, O ~ S ~ P V Q ~ ~ Q R S  made a t  one locat9'orr ind i  cat@ t h a t  

the 1983 second eulachon ~ l i g r a t i o n  4 nto the Susl tna Rivcrr experienced 

crogding %o a 92vel that  introdtreed s t~ess  with associated m ~ o r t a l i ~ .  The 

rrbservattons referenced wePe no"Ld OR Pl~y 224 1983, one day following the 

peak catch of second ~ i g r a t l o n  f i s h  in the intertidal reach. On t h i s  date,  

hundreds of thousands (visual estimate sf eul achan were migrating a1 ong the 

banks a f  4 t h ~  Susltwa W4vev between RW 12,s and 24,3, At the same t lme 

euiachon wlepe spawnlng bet~een RN 17.2 and 18.2. These flish which were 

spawning 94ere nstfceahly t h i n ,  had dull coloration, and f i r 1  e r ~ s i o n ,  inel 

atypical o f  spawning condition f ish. By ccotrast, nearly a1 1 o f  the  second 

migration eulmcbon around and below RPI 17.1 Mere i n  pi*@-spawning conditS~f i  

wf th  f s ~ i @ l b  cs?isa'atisn and RQ ve"awfii~ed f i n  @P(PS~'CHR, J 2ypical eppeaya-anee c f  

pre-spawn4 ng condntlasr f tsh. Atypiea? s f  pre-spawliers however, was that$ 

these f i sh  were crawded neaP sho~e I s  the ewtewt tha t  t h g  snes clasest t o  the 

slirface were h a l f  QUC o f  the w a t e ~  and rolling over on tRe4p sides 

(Plate 2-3-3 The banks adJecen"ct tth.; llacat$on (RH 17,1)  weye litte~ed 

wi th  deed, unspawned eulachon i n  depths up t o  four f e e t  P l a t e  2-3-41. The 

89%) nf  these were fern39 e carcasses, C~mparzntlve? y , where spawnf nry 

was Q C C U T P J ~ ? ~  ah@*~e R# 17,; bepdeen Ri.i 97.2 ass$ 18,2, approximately 80% of 
* * the f i s h  were '; tve, spawning males. The mgsses o f  dead, unspawned ";;ns;"e 

eulachui~ observed -iri the! area o f  kbl 17.1 and the spa&ning a c t j % i i t y  noted ju5.t 

upstrei3nl can n u t  Re lcally ,axpIafaed, However, $:here !izay pessibly be a 

phyt;iaa! c21qjed ia2char-i sm t h a t  causes p~e-spa$;s.nina e~ Jio s top  m i g ~ a t f o n  

a ~ d  t$$e - ehbll  ~ k * ~ t . ; * -  w e u  ~t 3 ~ p a w i ~ I v j a  a i f l s ~ ~  a?i.;ej;iy ~;riucot*ts 'i;ISha 
IrC -' 4 a 

*h - ~ ~ ~ ~ ~ r ; ~ j ~ ~ f ~ ~ ~ ~  ej*f' e *  sbp\lkb a p ~ p p : ~ ~  k b  s q et a !  [13$5:!) jndjc;;te f$;~={; ,f,arj*j etc?riikc$:i: c;:' 
Y 

$ 3 ;  , :A ~ > l ~ ~ f t ~ ~ ~ ' ~ [ ] f *  di!f p i l b f ~ ~  e 1 {:id\{ t$iac i{ct12% n J d'*>ij2[y;f!$2gt a Z i k $  i * ( b ~ ~ a * @  ;"; f ' # :  4 ~ d ~ f i s ' ~  k v  
"'"79 ""F a"" 4 J ! : \A  x *  6 b b " a b * *  



any instant i s  the Funelion s f  natalfty v e n s u ~  m y  The natural 

~eguSaLSon o f  pre-spawning eulachon jnto a spawning area may be toward 

insur ing  ogtpwdm egg fertdl irraticlri, 

16- \ 

C.! *i - r .  - .. . ".>-*. , h a  * X sw.* 



Plate 2-4-4, Dead ~nspatw~ked eu9achon i s ?  the Susitna Riiver a t  RM 1 7 @ 1 4  
Adul t W ~ a d t - o ~ ~ ~ u s  Irsvesta'gatio~ls, Su Hydra Studies, 1983. 

Sex cumg~s1:Lisn ssrnpla'rig of f i ~ " 5 t  and seeand migration eulachon i n  1983 

J'rtdicated t h a t  male t o  female etalachon ratios differ betkgeen spawning 

devel opeenst stages (Table 2-3-6) .  Unweeighted c3tch sarn\>-\ es cel Iected o f  

"* 
1 i r1tsl: migration f i s h  showed rcral e to fern31 e average teaelas far pr~:-fipa~~~jner:; a$. 

2 5 a &  9 :  ajld yos'i.- ,, awners ;lat+ j a ! 5 e , ~ 6 : ] ~ ~  .tile t ; ~ c : ~ t i ~ $  



migration p~e-spawner p ~ t j o s  averaqed 0.6: 1,  spawners 4.7: f and post 

spa\.sneps 3.4:1. The changes in sex ra t ios  a r@ due i c a  differri!nces in length 

o f  spawning %$me betwean sexes wherefn individual males r ipen earlier and 

kemain t n  the rSver longer than Sndividual females, and a strrass associated 

mortality i n  the female population a t  'high' spawniiag densitiels. 

Table 2-3-5. S u m r i z a t i o n  o f  sex cempasition samples collect~ed In the 1983 
season by d i p  ne t t ing  and eleetr~ohocking betweein Susitna river 
mile 4,s and 60.0, Adult Anadragaus Investigatl'ons, Sla Myd~o 
Studies, 1983. 

a /  F i  PS% Migration -- Z! Second Migration - 

Pre-Spawwers 3 16 253 102:1- 1341 2084 Q,6:8 

lipaauna3p.s 1320 70 18@9:1 3730 788 4,7:1 

Post-Spawners 249 Hb 15,C:l I388 403 3,Q:% 

.3/ F i r s t  migration samples ro9 'leeted from 5/10-5/13 fo r  p~e-spawners, 
5/10-5/22 f o r  syawnevs and 5/60-5/23 for post-spawners, 

Sescond migration samples eol lec!bed f P ' O ~  S/1W-616 fo r  pre-spawnet-s, 
5123-4/6 for  spawners and 5/24-6/6 for past-spawners. 

Var4 a t  ions *i w second m% grst *i on eu'B achon sex p a t  P'os beet\q2e2ria spalgns' ylig 
b * devel apmeist; sqi:sges i s  f u ~ t h e r  i 1 l ustraled through Figure 2-3-3, The s@se 

c a t v p ~ ~  i -ti OR safnpl es c; 1 l ected from 1,956 silcond mJ y re! t i nm *F$ s& bet\$i!~en Rb? 





12.1 and 25.1 etsl May 24, 1983 jndicate t h a t  overall, Female eaalaehon we?@ 

move abundant than meles foy a pa t i o  o f  0.8:11. I n  .c~rnprmr~dng subsampla 

collectiasns above and below RM 117.1 where the previously ~efi~renced s t ~ e s s  

asooeiatcd mertality was noted, the data inds'cates tha t  more f lemles were in 

pr-e-spinwing condition t h a n  mles, more males were i n  spawning condt t ion  than 

females and l a s t l y ,  more females were -4n post spawnfng condition than  mle 

eulachon, Whereas the overall mle t o  female ~ a t f o  between RN P2,B awd 25,1 

was 8.8:1 the subsample ratios above RM 17,1 averaged 2.3:1 and below 

W 117.1, 0.421, Differential male and female migration pates, spawning time, 

sexual dievel~pment and mortality :yare p ~ o b a b l e  causes for  "ce ebbserved 

dffferences i n  sex ratios, 

A total af  2267 first and second wigration errlashon wem S L I C C B S S ~ U ~ I ~  aged 

Pre@~ oampl ing  efforts -in 1983 between RM 4.5 and 60. The in fomat ion  has 

been sumars'zed i n  Table 2-3-7 along w i " t  ccarrspoorrding length, weight and 

sex. The data i n  Table 2-3-6 were net weighted by CPUE due t o  variations f n 

$amp8 i ng  intensi-ty and col l e c l i o n  s-ites, The results ind-icate tha t  three 

year s l d  eularholp comprised the major i ty of b$ot migrat ions and two and four 

year old eerlachon wepe p~esent i n  both ~~'Dgratians. The three p a r  old  fish 

sccorrw-ted f o r  approximately 90.4 pe~cent of the males and 95.5 percent o f  the 

Females sampled in the f i r s t  migrat-Ion, and 83.3 percent o f  the males and 

$81 .' percer1"if the females i s ?  the second migr3aticrn sarrrples. As tndicrzted 4 n 

Table 2-3-7, there were nu notable dif ferences i n  the unwejghted length and 

bf.it.ight d a t a  belw-en the samples o f  f i rs t  and second migi-ra t ion fl'sh. 



r,:2p,, dm 
.h f w  h g v - 4 - 7 .  Length a ~ d  weight of pre-spawning cond i i t i o~~  etalachen segregated by age and sex from samples 

co i  lected 3n *%inst %usai lna River i n t e r t i d a l  and main iibianneli , Adul t Anadromus Xnvestigatjons, 5u 
Hydro Stud4 es , 1583. 

Range 

=?" 
I _-- Ael 1 A1 1 308 176-231 206 285-207 206 308 39.4-93.5 64.2 63,2-65.3 64,4 

-. t~c=TiGgnce I ~ t e r v a ]  
f I G 3 r l l i d ~ ~ i * ' i ~  .i.s.%. *-+ o f  a l l  aged and  on-aged eulachon 



observations o f  eul achon densi t t e s  particuP a r i  t y  tyassociated wii t h  the second 

migra t ion  i nd ica te  t h a t  the Susi t n a  River i n  I983 supported an escapement 

ranging in the milliens OF fish. 

f n  1983, there was only a minut- anrount o f  sport f i sh ing  effort was expended 

i n  the Susi tna  Rivev for  eulachon. In the t h i r t y  days o f  ere% sampling 

operations only two parties o f  fishermen were observed dip neltti ng eulacholg 

on t h s  Susf tna Rive r  main channel. Overall, the t o t a l  sport f i s h  catch o f  

eulachon below RW 28 i n  1983 was probably in the range o f  500 t o  2,000 f ish, 

3 ,2  - Adult Salmon 

The estjmsted escaperrents o f  P a c i f i c  salmon I n t o  the Susitna River basdn for  

2983 w i t h  exception o f  chinook salmon are veported i n  Table 2-3-8. These 

est imates should be cansinercd conservatfve as they do not eccount for  salmon 

escapements t o  systems betkees !!@I 6 2nd 80 except the Yentna River 

Ninimum salmon escapements f d r  $he Suoitna R ive r  reach above RW 80 are, 

q u a n t i f f e d  isr sections 3.2,I.i and 3.2.1.2.1 o f  t h i s  report. 

Specific results o f  the 1583 salrr?on escapement work f~llow by order o f  

spectes and rivet* reach, The s ~ d e r  0f presentat ion of saimoi~ specjes are: 

chinoak, sockeye, pjnk, churn and coho sslwion. The river reach diviss'sns are: 

from the intertidal (RN c.0 t o  TaB !<eed~a RM 98.6); and 

aalkeetna t o  Upper 9evt: Canyon (Rbl 161.0 



arable 2-3-8. M-inimum Susitna River salmn eseapemnts for cisckeye, p i n k ,  
chum and coho salmoten in 1983, Adult Anad~omus Imvestigatio~ls, 
Saa Wyd~o Studies, 1983. 

a/ Escapement Estl~ates - 
Year 

Coho Total 

L' Oefiroed as the sumatlow o f  the Yentna River  escapement o b l a i ~ e d  by side 
scan sonar a t  Yenttra S ta t i on  and the Susftna River escapc~merrt obtatned 
by ttG/recapture populatf on estlnates a t  Sunshine StI3t.ion. These 
estimates do net include escape~~ents t o  Susitl~a River t r ibuta~ies  above 
RN 6 and below RH "1 ~exciudinig the Ye~ltna River 

z/ Sockeye salmon escapement estimates do not include first run sockeye 

3.2.1 Chinook Salmon 

3,2,1,1 Intertidal t o  Talkeetna 

In 1983 a percentage sf the chfnook salmon escapement i n to  the Ventnia Rivev 

(RM 28) passed over the two SSS counters and were caught i n  the -twa 

f i  sk\dheel s operated a t .  Wentna PtaUion Appendix 2-C and 2-D), 

FPowevei4, ~ ~ o s t  o f  else escapement had already passed Yenttia Statjars by 

al~ilne 30p 1983 the f'frst day t h i s  s t a t i o n  was Pvrl ll)c operadlona'l (ADF&G, 1982 

%atq Ciris rg!ason the 1983 chl'ncsok salmon eseapem~nt i n t o  'the Vcntna R?vey can 

not be quantffied, 



The 1983 chinook salmon escagemeilt t o  Sunshine Stat4on an the Sus$,Sna 

River was msnjtored. The escapement was an es.timintcid 91,200t f i s h  

23-9 and 2!-3-POj. This estfmake includes 45,300 f i s h  larger t h a n  350 m i n  

Ig?g\gth and % ,700 fish sml ler  than this which migrated along the east side of 

the river, ants 42,000 f i s h  larger t h a n  350 m in length and 2,400 fqsh 

sm8l ler than %&is  which  migrated along the west side o f  the Svni tna River a t  

fables 2-4-9 and 2-3-10). 

Table 2-3-9. Escapement o f  chinook salmon 350 m or  less i n  length a t  
Sul~skine, Ya1 keetna and Curry stations, Wdul t Anedromossr 
Irrvestigatlsns , Su Hydro Studies, 1983. 

Chinoak Salmon Escapement 5 350 

Sunshjwe Stat fan 

East Bank Mest Bank T o t a l  

The ?@asan t91e 1983) chinoak salmon escapement t o  Sunshjne Sta t f  on (RM 80) 

was cornputl~d i n t o  two sub-estimates o f  the number o f  F i sh  which traveled. 

along the east and ggest banlts of the Seisff;na River a t  Sunshtne Sta t ion  was 

due t o  di5ferences i n  t a g  t o  untagged ~ a 2 - i ~ ~ .  The survejts pei-fomgctd on the 

east side aP the Suss'tna River which i s  deftned as the reach between RPi 80 

and 9C,b land the lapper Slisitvia River drainage above RM 98.6 ~*ev@aled an 

overal'l p a t i c  af tagged Ce unuaggecl ciiincok salmon spawners o f  1:15,3, Tag 

u.ecovet*;t saai-v~ys on t.he west s ide a$: -the Sus i tna  R i u r ~  sf' ~4es"ifde ea;ieu.i:l+j 

c,3$" PL4g. -j- bi  &+(: 
u.t a ,, ,, bebeen f{i+i 80 and 98.5, prauidt:!d t a g g e d  u ~ ~ ~ ~ g q e ~  mtios 



Table: 2-3-10. Petersen populatjon estfmates w i  t k  assoe$att?di 9!E"6ccf$dence 
i wterval s o f  chdnook salmon mf grat ioo t o  Sunshl'ne, Tal keetna 
and Cup~y sdat"ions, Wdul t Anadroraus Invest9'gatsi ens, Su Ilyd~c 
Studies, 3983. 

21 Population Estimate Location - 

b s t  Bank Mest Bank Tota l  Sta t ion  StatIan 

- rn = Number of f i s h  marked 

c = Total number s f  f i s h  examlned Par marks during sampling census. 
r = Total number a f  marked f isk observed dur ing  sampl i n g  census, 
A 
N = Population estimate. 

A 
C, 1, - Confidence taterval around N, 

3/ 
--- A11 t o t a l s  are a sumatlaw sf east and west bank values and do not 

represent cal cul sted populat ion estimates. 



bg8s nst sampled equally on the east and west sjder; o f  the river even though 

fqshing effat-:. was $denticail w i t 4  t ~ o  Fishwheels operaeed on each side. Based 
'i 

on these prsibiable factors i t was decided that  east and xest bai~k migrak'ng 

f f n k  should Be treated indapttnden't5y as two separate populations On 

estimt-issg the taqtal r:hfnaok salmon escapemnt t o  RM 80. Tn accamplishing 

th fs  %he tagged ehinaok salmon release data gene~ated on the east side of  the 

Susjtna River a t  RM 80 was combined wi th  tag recovery survey data collected 

frex east  sfde spawning areas t o  coinpute an east side escapement eotimete. 

Tha west side escepement was :ornpgLt.d l a s  the saw manner us4ng west side. tag 

elease and tag Pecovery d&t a. 

From f tshwheel catches a t  Yentna Station ( fm4 04 f t caw be detem%"ned ::hat 

the P983 aigration sf ~ h i ~ l o a k  sa!mbln i n t ~  tRe Yentna River (R9 28) 

9'n t h e  f i r s t  week c f  August (AppalrQix sometjme 8@916re June 30 and end--" 

"able 2-19-3 and Figure 2-3-81. I t  can be furthela cefiel uded tha t  there wa:; no 

strang migrational prefe~ence f o r  chineok salmor! moven;%nt along one bank ar 

the other after June 30. The north bank lentna S ta t i on  fichwhcel intapca~tca 

57.5 per3cent and the south b a ~ k  ffskwheel captured 42.5 percent o f  the 

t o t a l  s ta t f an  catch Appendix T a b l ~ s  2eaD-P and 2-8-2). 

The ove~all t imjag sf the 198% chinook s:l'lrrton migpa t i sn  a"L~unsh1ne S ta t3 ' sn  

(RP4 86) saan be detemjii~el f ram the t o t a l  catch o f  4,532 ftsk i n  the fcul- 

fhshfgheels riparakd a t  t"cs location i3~Ligei:n June 4 and September 11 
hlB -+ ]able  2-3 -b i  w d  Figure 2-3-4) ,  ;kg  migration essentially covered a 31 day 

pey-lod which began orr June 9 ,  reached a midf3aint on S i i t ?~  18 an& c:,rierl c m  

"Y' i -m J 4 me peak jgjyr;;j;fls~ oaccif*rp"$ on J ~ J D ~  ?d$, ~ t : e y ~ r ; . ; .  
*d 8 313**f#,,,6" 5 [,Z> j ' "k  W *  

j;~ i 1 *#a ) , j J 3,7 ~ , k ~ i j i O t ~ ~ i  ~ , a ] ~ i i ~ ~ \  F;) :~Y*  j.3cjlrb i ,>, 



r-i gure 2-3-4. [dean hour .1~8 and cur-u? a t - i  perceilt f $ cb~r%iileei ca tc i :  o-f ch ir:oo!( 
i tr i :r~on by two day periods a t  Ycrtna snd Sjrrshinrt s- tbs t ions,  
A d i ~ ?  i: Anddr~rnous  rnvesi. 'aat+io:i.:, Su i-iydro S t i i d j ~ : ~ ,  ! g R n .  



dail:+ east and nest bank fts:!wheel catches a t  Sunshtne S t a t i o n  fndicate t h a t  

the majarity o f  the escapement traveled along the east  side! o f  the r i v e r  

based upon '90,3 percent o f  the to ta l  stiauian catch bejng caught i n  the east 

bank f S shkgkeels Appendix 2-Dl. The results f rom tag retcovepy surveys 

pe\~fomred upstream of  WM 80 on the east and west sides o f  the rriver indleated 

&e difference i n  interception ratios between the eas t  iand west bank 

fishwheels was primar%%y related t o  fishwheel e f f d c i m c y  whera the east bank 

fishwheels caught  i n  the range o f  s i x  percent o f  the escapement on the east 

side s f  the river and the west bank fishwheels intercepted about one percent 

o f  the west bank escapement. 

Table 2-3-11. Sunma~y sf fishwheel catches by species and sampling 
Iacatians, Adult  Anadromeus Invests'gmtiono, Su Hydro Studies, 
1983, 

Sampl i ng Rjve~ Catch 
Locat ion Mtle Chi nook Sockeye P f  nk Chum Coho 

Ventna 
Sta t ion  04 87 4,648 4,489 $75 574 

Curry 
Sta t ion  120 1,064 20% 589 861 93 

"%a !Re resl.r'sls o f  samplr'ng chinook calman for  age a t  ilentna 

Sunsh-i ne S t a t i o ~  are sum@~arimed i n  Tab le  2-3-12 and F.igure 2-::-5, an 

frIpu a li  P ficierj'c nrjmbeka of sample:s weye cq'1 l@cdted 3.t "enen3 i;tae-isn j ' r ~ j q  [)q 'j i :~  

A i  " ii V dndf j  -- ij.etl2\* tl-jan ~~~~ the ~ ~ ~ ~ p ~ ~ ~ i ~ ~ :  l i i c  i ~ d e j  f j  ~h y j  ; 1 , ~ ~  



- : 2:-p]e 2LS13mH2m 
a - 19 Analysis of' chinook salmon lengths, -in mil 1 isreters, by age class from escapement samples 

col l ected a t  Yentna , Sunshine, Tal k.eetraa and C u r ~ y  staliorws, Wdul t Anadsof~~lotl;~ Investigations , 
Su Hydro Studies,  1983. 



2 % - Wa325, 
s= > 
dl - Faiaa%es, 
r c  d 

-9 #f - Canf i d e n c ~  & nterval  o f  the bleaw, 
-1 /- -- Cain~ssi te of  a1 1 aged and nsn-aged samples, 
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a ,,JU~E i a r y i  2-3-5* Age coiroposition of fishwheel intercepted ch-inook salmon a t  Yentna, Sunshine, Talkeetna and 
Curry s ta t ions ,  A d u l t  Anadromous Investigations, Su Mydr~ Studies, 2983. 



~ seven years old. At Sunshine Sta t i on  1,307 legible scales col lected 

~ fndicated the escapemnt was approximately 85 percent f i v e  ant1 six year o l d  

f l s h  (Figure 2-3-5). The balance of  the escapement sample w!; comprised of 

f i s h  seven, four and three years o ld  Sn ordeen o f  abundance. IUearly a l l  the 

f f  sR sampled for age f rom Sunshine Stat ion were f i s k  that had gone ta  sea in 

their second year o f  i l f e  T a b h  Zm3-P3 

fab le  2-3-13. Analysis o f  chinook salmon age data by percent Prom escapement 
samples cot leeted a t  Ventna, Sunshine,  Val keetria and Curvy 
statlacis, Adul t Arladromous Investigatf ons, Su [ljydro Studies, 
1983, 

I/ Age Class - 
CsllectSan S i t e  w 

2 
Bg 32 42 51 52 6, 12 B L 

Ventna S t a t l o n  15 - 33.3 - 43.3 = 13.3 26.7 13.3 
Sunskfne St:atian . 1307 DiEi Ia5 - 3,9 Q,1 38,9 45;6 PQA 
Talkeetna Sta t ion  664 1.4 21 ,1  0.2 9.2 1.1 32.9 27.9 6.2 

Curry T t a t i o n  71% 0,s 9.1 a 3 @ 9  - 24,4 43.5 18.8 

Length composition da ta  was collected f rom fishwheel caught chinook salmon a t  

and Sunshifie RM 80) shastionr i n  1983. The results are 

xiarr~marized i n  Figure 2-3-4 and Table 2-3-12, The da ta  tndicates a near 

"lnear relatiailskip betbqeen ehirlook sal~glon age and length a"ioath s ta t ions,  

The average chinook salmon length n~easured iit Yent.nif Station \*as 594 rrsn and 

a t  Sunshine S t a t i o r ~ ,  961 nmi. Scx composition d a t a  callec-'esi a t  -these 

s t a * t f ~ n s  f ndei sates males viere more numepout: t h a n  fegnal es amorgy ':h:: tIj.~.ep isrlc$ 



488 6@@ 888 t 288 
Length Cmm> 

AGE 8 

Figure 2-3-6, Length frequency distribution o f  chinook salmon a t  
Yentil~~ t;-tat$on and 'jeilg~th ar;d cl-is=tributjon n-i' *rr 

r*h, 1.:hjinook $6 4mon 3.t Surrsh-inc-, ,:leatvj(ji.i 1933 Aig;Y% t 
L i' ( * s t $  An;ldv'oni;,i!.; 1b3vpr:t jgy$?. . ; . - iorl ,  itly3;.'o Y t i  ,+ 6 , , ,  P 



~ O U P  year tlld fish, and more females t h a n  males among f i s h  Ffve, s i x  snd 

seven years old  (Table 2-3-14 

3,%, %,2 Sal keetna $0 U8~er Devil Canvon 

The 1983 escapement o f  chinook salmon a t  Talkeetna S t a t i o n  

estimated 14,500 f ish.  Represented in t h i s  estimate are IL1,800 chinoak 

salmon larger t h a n  350 m i n  length  and 2,700 f i s h  smaller th{an this length 

(Tables 2-3-9 and 2-3-16 

The 1383 ch'i'nook salmon escapemat a t  Curry Stat ion was an es t tmat~d 

10,000 f l s k  or  about 1,860 f i s h  less t k a n  the eslimate For f a 1  keetna Station 

Tables 2 - 3 4  and 2-3-10 About 9,500 o f  the 10,000 chlnosk salmon 

escapement es"Limtte t a  Curry Stat;on were f i s h  larger t h a n  350 m i h  length. 

The balance s f  the estimate weke f lsk smaller tkan t h i s  l ength .  

Raigratlan t tminys  af the 1983 chinook salmon escapements t o  Talkeetna 

and Curi-y (RW 120) stations have been dete~mined by interpretation o f  

fishwheel cirkches (Ffgure 2-3-7), A t  Tal keetrta Sta t ion ,  the mSgration began 

on June 18, reached a midpo-lnt on June 28 as~d  ended st3 J u l y  21, The 

migra t fon  peaked orr June 22 a t  an average catch rate a f  0.8 fish per 

Fishwht:cl hour. Seventeen miles up river a t  Curlqy S t a t i o n ,  the chinook 

n~igt*aC*icrn begala on June 18, yeached a midpain-t on June 25 and endeal an 

JtdI*v 113, The B~iyhsst d a i l y  catch pate a t  "chis s4te occulared on Sur%e 23 w i t t i  

1,9 fish per fi: shwheel hour belnq recateded (Appendix 2-D 



Table 2-3-14. Sex r a t i o s  o f  male iand female chlwcok salrnan by age frm 
escapement samples col lected a t  Yentna, Sunshl ne, Ta l  keetrna 
and C u r ~  Stations,  Adult Anadramaus Invcstigiat-lcrns, Su Hydra 
Studies, 1983, 

Sample b i u ~ e v  Sex 
Collection Sf  t e  S f  ze Males Fema ll e% RaLSs 

(M: F) 

?fentna S t a t i o n  3 5 5 
4 2 1 
5 2 6 

6 4 2 
7 2 1 

a /  All - 83 58 

Sutqshtne S ta t i on  

T;l% keetna Sta t ion 3 149 149 0 LEI) 

4 62 5% 5 EB,4:$ 
5 226 183 43 4,391 

6 186 66 126 0,5:4% 

7 41 9 32 8,3:1 
a /  All - 902 634 268 2,4:f 



J U N E  3 ULY 

F-igure 2-3-7. Mean hc,ui*'ij and curnulati ve percent f*! shwhcel ctjtcil 0-f chinooi: 
s a - \ ~ W R  by +LWO day perfods at, S'alkeetna and Ckjr.yy s t a t i o n s ,  AiLii!i: 
Ar:aiiroi:~ous I ! sves t iga t ions ,  Si.4 I.iyciro S-[:i.ldiec;? i$is::a 



"I 1933, the imjority of the chinook escapement migrated along the east bank 

of the Sus i t na  Rive r  a t  b o t h  Tal keetna (RH 103) and Curry RM 120) s t a t i ons .  

Approxi~ately 55 percent o f  the t o t a l  1,034 chf nook salmon f i:h;wheel catch a t  

T a l  keetna Stat ion and 55 percent of the total 1,054 fishwheel catch a t  Curry 

S t a t i o n  were made by east bank fishwheels a t  these l oca t ions  

Tables 2-0-9 and 2-0-12). lnseasan catch trends held re la t ivr~ly  consistent 

between the east  and west bank ffskwBaeels a t  bo th  10cattons as in f i imted i n  

Figure 2-3-7. 

The chinoak salmon i n  1983 averaged a migratfonal travel t ime between 

RM 103) and Curry (RM 126) s ta t ions o f  6.4 days based on a sample 

o f  50 fi:;h Figure 2-&-8).  Computed t o  a d a i l y  travel rbate these f i s h  

averaged a net speed o f  2.7 milrs per day between Rbl 103 and In 

comparing mfgrat ional  rates o f  Fish tagged a t  Sunshine Sta t ion  and la ter  

recaptured a t  Talkeetna and C u r r ~ l  stations i t  is evfdent t h a t  chinook salmon 

i n  1983 e i the r  t r a v e l e d  a t  a faster rate o r  spent less t i m e  milling the 

fur ther  they ascended upstream. F i s h  tagged a t  Sunshine S t a t i ~ n  averaged a 

net migration speed f o r  the 25 miles t o  Talkeetna Station o f  1.8 miles per 

day whereas t o  Curry S t a t i o n ,  40 m i les  above Sunsh ine  S ta t ion  their vigra t ion 

vias faster a t  an average o f  3.0 miles per day. 

The resultrs af age samples collected i n  1383 from from 564 and 312 chinook 

salmon caught i n  ffshwheels a t  Taikeetna and C u r l y  (RP! 120 

a y e  sns~rgari zed i n  Tab1 e 2-3-13. Approximate1 y 62 percent !>f the escapement 

sampled fro32 Talkeetna S t a t i o n  kdere f i v e  and s i x  year  o ld  fjsir. The balance 

07 the sanlple was cornpi-ised o f  f i s i . 1  thi-ee, i:tpisr and serei i  years $i: 

r*~$;prc s . 4 ;  y e  r, /\bijcjk 97 pep::eyj*h of the c ~ e -  G a h t ~ a c ~ ~ i ~ t ~ ~ b v i ~ ~ ~ e  5 **~;-.--f* ' ia~?! ;?  "$t5't3ii1 "r5?!,\4::::'ttj;t 



*L" I i - ~ g u r e  2-3- 8, F/ l iqra t io~al  riftcs of chlnsok $ 3 1 ~  Sunskine and Ta l  keetna stations, (b 
Talkeetna and @urrj8 stations and ne and curry stadti on$, hdl,r] Afiadpom~l;q 
Investigations, Su Hydro Studiesp 



Station were f f s h  t h a t  had gone t s  sea -!n t h e i r  second year o f  i f f e ,  The 

remajndey o f  the sample had gone t o  sea i n  their f irst  year o f  l i f e .  A t  

P' r;utqb*y SStatJor~ f i v e  and six year cld f i s h  t-epresented 68 lpercent a f  the 

escape~ient~ sample w t t h  the reaaining 32 percent rep~esented by fish seven, 

thtee and Four years old  i n  order af cantriburtion. Nearly la11 

eccapemenft sampled for age from C u ~ t - y  Station were f i s h  t h a t  had gone t a  sea 

i n  their second year o f  l i f e .  

Length compesi t ion  da t a  o f  chi nook salmon sampled a t  T a l  keelsla 

C u r ~ y  [(RM 120 statlons iri 1553 are presented in Table 2-3-12 arrd Figur: 

2-3-9. The da ta  inds'cate t h a t  the chlnook salmon sarr.ple:l at, Talkeetna 

Statjcrn had about 115 mq less length  "Laan the fish sample3 a t  Curry Stat fan,  

The ckjnoak salmon a t  Taliteefna Stat ion averaged a length o f  626 m and a t  

Curry S:atLion, 743 nlm, 

Sex composi t ian da tzr col lected a t  T a l  keetna RM 103) and Curry (RM i20)  

s%ation~ i n  1953 are presented i n  Table 2-3-14. The sex r a t i ~  da ta  indicate 
L11 on ove~;11 male t o  P~iilr;le r sa t i o  of z.I:1 and I.4:1 respectively for  samples 

col lected a t  T a l  keeina and C b r ~ ~ f  stations. k t  both statjosls there wera 

more females among the six and seven year o l d  f j s k  t h a n  males. Among the 

-5 a* (3 P 8 

h . k r ,  CCIJP zind fSvn year  o l d  rssh males were more numerous than females. 
i 



TALK EE'l'NA 
n = 9 0 1  
R = 626 

CURRY 

9 9 7 a  csnf. iwtsaval 



assigned t o  main ciranne'i stations a t  RM 60,  103 smd 128 and a t  Gold Creek 

( R N  136.7) provided no evidence tha t  chfnook salmon spa)n;;ed i n  the Sus i tna  

Rive r  rnain channel. ltehi9e these crews d id  not s i g h t  any ehjnook salmn 

spawning t h l s  shou! J not be canside 3 coraclusiormary t h a t  chirisok saimon d id  

not spawn in the Susf tna River main channel f n  1983. 

3,2,H,T,2,2 Sl sushs  and Stt-earns 

W t o t a l  01- 35 sI~!jgh hab i ta ts  betk~eerg RM 98.6 and l6i.O were routlne'iy 

s~rveyed fo r  salmon escapements between July 25 and Bctaber 11, 2983. Twenty 

streams were likewise surveyed in t h i s  reach between July 15 and October 8, 

1983, 

The results o f  the sloughs surveyed above RB 98.6 i nd i ca te  a d u l t  chinook 

salmon d i d  ~ o t  use these habi ta ts  in 1983 f o r  spawning er milling. A single 

chinank salmon carcass was located i n  Slough 15 RFl 139.2) on July 2 5 ,  1983. 

Considering the close proxfmity o f  $ i ~ u g h  15 t o  Indian Rlver RM 138,6) i t  i s  

likely this :areass was a wash o u t  from Indian River. 

i n  1983 chinook salmon tdere found i n  1% s%rea~~s  above RM 9B06 Table 2-3-15]. 

k toeta? o f  6,432 chinook salmon wsre enumerated i n  the  peak survey counts of 

these streams. The major1 fy  9 7 , S X )  cf these c,uf i ts  were reccrded a t  I n d i a n  

River ;Rbl 138.5 and Portage Creek Rb! 248.3j. 'rhe remaining nine stl-ea;ss 

:.cc~:riit~d For %,2 percer:i of the t0t.a.i peat: count (Tab le  2.&3-.15 j, 



.- 
l able  2-3-15. Chinook salmen pei?k escapemertt counts f o r  5tream Plabjtats 

above RM 98.6 in order of cen%ribu-t;on, Adull t Anadromoos 
Investigations, Su Hydra Studies, 1983. 

dcation Date Number Counted . Pe~cent  

RN) d Csntri butlon 

Portage Creek 
Indfan Rivelr 

Gheechaka C~reek 

Gold Creek 
Chase Creek 

Lane C~eek 
Ch f nook C~*eb~k 

Mhj s k e ~ s  Cvr~ek 

4 t h  o f  Guiy Creek 

J%ck Long Creek 

3ev%7 Creek 

(Neilsea and Geen, 1981). The t o t a l  peak survey count i n  1983 o f  4,132 fish 

-to PI stubearn kabi-t,ts abojie RM 98.3 probably represents an escapemenat i n  the 

range o f  8,500 f i sh ,  Inasmuch as there has been qo record o f  chinook salmon 

spawnirrg ir* the  main channel o u t h e  Si!si"Ln RRiver abtrife lif4 98.6 inJ there wa: 

il conlpl cite survey of a1  1 suspec tzu and know?? sjlmon *.pawn ; ng q ~ ~ ~ f ~ ~ ~ ~ ~ ~ * [ ~ ~ ~ ;  

abb:jve RFj{ 98,(j i n  1983, '1 would be reasg;na!:*!e t o  assurile t h a t  1,4,5fjo 

/ 1983) csi:a+c?l:r5nt e s t j f r i a t e  131 kee-kna Sti;*kjan (RZ 1113) y;$pr~~;e~*! ;:: J 

+ -  ; + ;  t i ~ ~ a i .  ; , \ ;  ; .+ ' : :>t , t  



and f ish whdck migrated pas t  RF? 103 to oupstream spawning areas. Milling 

behavinr  eha~acterized by - +-?Imon ascending a river beyonid t h e i r  f inel 

spawning designation has been reported i n  several studies s f  Susitna River 

salmon escape~ients. Barrett 1974) repo-ted t h a t  a part ion o f  the a d u l t  

salmon escapement t h a t  reached RM 103 i n  1974 spawned i n  downsiWream spawning 

areas. Radio telemetry observations o f  four chinook salmon released a t  

RM 104 i n  1981 ~cvealed t h a t  three of  the f o u r  f i s h  spawned above RM 103 and 

the renirttning one f i s h  spawned belaw this lacation ADF&G, 11981 

f fve  o f  seven radio tagged chinook salmon released a t  R!' 3103 spawned i n  

t r i b u t a ~ . i e ~  below RM 103, includjng the Ta l  keetnii Rtver 

1982). Chinook salmon t a g  pecovery surveys cor?dirc",ed i f !  Pa'ikeiehn RRiver a t ~ d  

Chu7 4 tna  R t  s r e~  RM 98.5) tribu"iaries this year further rubstantfate t ha t  a 

poption of the 1983 escaperent t o  RM 103 descended "L downstream spawning 

Appendix Table 2-6-4:, 

En 1983, escapement surveys were conducted a t  19 of 26 designated ekinoek 

salmon spawrling index streams i n  the Sus i tna  River drainage (Figure 2-3-13 

and Tab12 2-3-15), Piqe results inds'cate escapements i n  II of the 1.9 index 

streams i n  1983 wei'e higher t h a n  the previous sellen year average dnd rtine of 

these streams supported escapements higher .than any year hetween 1976 and  

1982 jl'aDic - - I 7  Overal'i, the 1983 c i ~ f n o ~ i :  sa11no es:ia~~ment i n  

Sr,:, i t1.b PI ver dra'i nage d sl:reanls was appr.oxfma .tel y $1 x i j i~ rcen* t  r \ i  giiet- 

f l it2fj tile gjsca;jginei,t abierage f ~ r  mihe bn,*r:ffcJu; sF?lien y~!ays (ltJ76-.19:2), 



1 ,  ALEXAQIBER CREE# 
2 .  TAtBCPf2t % Tt% 
3 .  QUARTZ CREEP. 
4. CANUOpi GREEK 
5. RED GFiEEK 
6 .  i.AKE IigEEK 
7 e  PE? ERS CREEK 
8* DESHKA R I V E R  
9** 8QNCQ CPEEK 

10, 
13 
12, 
13, 
14, 
as. 
16 * 
11.. 
18. 

CI-IULITHA M"%ff30E FORK 
GHULTTbJA EAST F8R# 
C ~ U L T T ! ~ ~  R I V E R  
f4OF4OLUkU CREEK 
PORTAGE CREEK 
E&OIAtd RIVER 
B"fEW% CWEFK 
TWOlfShESZaME GREEK 
LANE CREEK 

19. CLEAR CREEK 
2Q. PRAIRIE CREEK 
21. M3NTWNA CREEK 
2 2 .  C40S% CREEK 
23* SHEEP CREEK 
24. a$WBfNA R I V E R  NORTH FORK 
25 ., LlTTLE @ILLOW CREEK 
26. WILLOW CREEK 

* W  * 
p 7 yurt 2- J- io .  S ~ l j  - i t i j a  Ri v;:r basin bq.;i.th ch i  ,ooe; saifnon indcjx s - ~ r e a ~ ~ ~ s  de:i;igpii;, 

Ac i t i l  t i?;nad~oinoi~s [nbes t i g a t > i o n s ,  Su Hydro Sti idj  e:; ,, 1383. 



T ~ ~ J ~  2-3-15 , 1983 escapement surveys o f  chtnook saltaon index streams i n  the Sus i tna 
Wivel- drainage, Adul t Anadramous investigations, Su Hydro Studies, 1'183. 

Survey No, a f  Ghl~jaok Salmon Counted 

Bate Method Condi Lions Lfv@ Dead Total  

APexawde~ Creek 
(bfouth t a  Lake 

@ - "  . ~ u  1 v e ~ i  ne Creek 
f Wl exander Cr. 
drainage) 

S~qkei*  Creek 
(87 exander Cr. 
tip31 nsrge) 

Bunco Creek 

Canyon Creek Excel l e n t  

Cheechako Cveek 
{Devi 1 Canyon) 

Chfnaok Greek 
(8cqf 1 Caayen) 

Excel Sent 
Exec3 1 e ~ t  

Chu31tna River 
( M i  dbl e Fork 1 

Raft 
Raft 

Excel 1 ent 
Excel 1 ent 

Clear Creek 

ExceU lent 

Devil Creek 812 We1 , Excel 1 en$ 5, 

In83 an R f  vet* 

KaqhgSi tna R 4 i  vev 7/18 He1 , Good 
(North Fork) 

Laice Creek 7 / 2 6  We1 , Excel *l en-t ? ,025 

Camp Cyegl4 7/29 We1 , Excel 1 e i ~ t  1,050 
(f.,3ke Cr. d ~ a j n a c j e )  

Skin$] swer @reek 7 4"29 k!eB , Excel 1 ent 2,250 
( L  ake  Cr. drtinaye) 



Survey No, o f  Ch%"~nask %ahan Counted 

Stream Surveyed Date Redhad Csndlt9ons Live Desd Rta 1 

Peters Creek 

Portage Creek 

Sheep Creek 

Talacht~l i tna Rivet* 

W b l  lo\q Ct*eek 
Parks Hgy to Flouth 
Zanyon t o  Highway 

We%, 

Foot 

He1 , 

He1 , 
He1 , 

Foot 8 
Cessna 

He%, 

He%, 

He%, 
R a f t  

Goad 

Excel lent 

Excel 1 ent 

Excel fen@ 
Excel 1 ent 

Excel 1 ent 

Fa i r  

Exeel 1 ent 

Good 
Excel I eat 



k "" 
G -  2-3-17.. Chinoak salmon peak survey escapement counts af $ws*;'Zna River  Basin streams fsorw 1976 to 1783, &iiaiIt 

Anadro~ocas I~?vest igat$ons,  Su Hydro S tud ie ,  1983, 
.---- ---->- P *------ 

--me- 

---- 
s~+-.J-..., L SP 1976 
-- - a- ----., -* w.-'*mm"- 

* .. r 2;%ancjer creek 5,412 
Besb:(6 2;. r @el'% 
+ P f -3 - 

21,693 
-6 

i"t I Cyeek 1,653 B ,065 1,561 1,086 ad 
* .  
: ;.t=ge Etj."" Urr 592 a/ 777 

a t 1 0 w  Creek 833 598 436 324 e l  459 3 1.6 7f/ 
m 

a/  -- - 1,042 
: < . ~ s ; q b j j  R f  yer 

P , $I;? f,.;r+i;h Fork) 203 336 362 457 a /  156 d l  297 - 551 
creek 

.*I 455 630 1,209 778 a/ -- 1,013 527 a/ 945 .;cj3se Cr-eek 
$4pqs2J-  - + a 

%eo 133 283 h/' a/ 262 140 ;6/ 479 
-* 

~ a : i p  Creek 1,445 1 $443 88 1 l,OP4 C/ 
i .,,, - ii 814 887 'FI/ 1,441 
z..m * 9 * : a ~ g k  bgB b/ b/ b4/ - 40 47 - 12 
a i . b  
I -" a; 9 Ae i< i 13 t * j  ~ i i g f e y  577 3g3 IT4 285 a /  422 1,053 1,193 - ? ~ ; t a g e  Creek 702 374 140 190 a /  -- 659 1,253 1,140 P>-a-irie creek 
P" 7 

6,513 5,790 5,154 a /  - 34 1,900 3,844 
"p:"" 

3,200 e/ 
a ,s--d G reek 

" $- 
1,237 769 997 8K4 c /  - - - a! 982 - ;+;;I j d n a  Rjyer  

806 """ 

P - :Last Fcrk) 
p' " 

112 168 59 a/ - a/ - a/ 119 d/ 
ta:-lij"tna Rjvep 1,870 1,782 900 644 a/ b/ 

a! - - - a/ 3,8T6 
C t 3 ~ ;  E 1 tna Rjvev 4 24 229 62 a /  a/ a /  - 
s-30am~jjj]u Cveek 

100 a/ 
24 36 13 37 

b/ 

L : s f f i " = t " S  
;&/ - a/ 27 a/ 

a -  Cceek 53 69 a; 28 
97 

- - a /  a% 
92 95 a /  a/ a /  36 31 - T raiia]ees~me Creek 

'7 a/ 
136 51 58 

- Creek 112 x/ "$98 ."^" 51 
- - a /  r 3  

B~~i-;ei-~ Gyeek 2,280 4,102 1 ,335 
2 p " m & @  

a/  - a/' -. a /  a/ 2,272 
i4LAa. , ,  w P  3,735 7,391 13,931 4 196 a/ 
*- -* 5 " i se17$1$ "P' 

- a /  3,5m 7,075 
% L.e b %4 --a r $!la R i % d e ~  1,319 L ,856 1,375 2,648 2,179 3,101 10,014 

*- - e t *  ;; t y Q 2  
& 44 135 b/ b/ 84 b/ 575 

i ~ t z  b$ 8 ' 5J 16r 8 
-d l &  

57 
k ~ $  Ergyak 1,511 3g5 51 51 51 b/ 

F;/ 
- - 

ce-. - - f49  - - w 
- *-*-.%-*&------P --- -a 

;. * ' ;.!a +pl.t- --- .d a? count due t a  high t u r b i d  w a t ~ r  
&r~*t counted 

-, " 
,- ".;cr c o g ~ t * i n y  condjtjons 

-"Y 

a* - rOup a-P. candilcterl a f t e r  peak spawn1 rjg 
-."- - - m 

# Prn - .  - - * L g 4 : - T . a - d - k  peak spawning count 



Cisin~csk salmon escapemen", t o  index streams f n  1984 ave~a-ageb appuboximately 50 

pzreer~t aor'e fish t h a n  i n  1992 (Table 2-3-17). For the west s idz  o f  the 

Susi tna River below RM 97 the 1983 eseape~~ent was approxinate1:y 60 percent ;J 

sore "Laa tthe I982 escapement. The e3st s ide Stasitna 4ikep fndex streams 

below RH 97 were not surveyed dur ing  t l ~ e  peak o f  spawt~9ng i n  1982 

therefare no comparison casl be made with  the 1983 escapement: data. 

Ya2 keetna R i  ver dra i  nage RM 97-11 index streams i n  1983 supported about 15 

percent less escapement; thain i n  1982. FQP "che Chulima Rfl~er dk-ainage 

(RH 998.5) the escapements were about  430 percent h igher  in 1983 4:han i n  1982. 

t. In the Susitna River reach above Rf9 98.5 approximately 80 percent h t g h e r  . 

escapements wem real i zed  f o 1983 than i n  the previous year, 

3 ,2 ,2 ,%,8 , f  First Run 

The F i r s t  r u n  sockeye salmon escapement i n t o  the Yentna River (RW 28) was not 

lnonitoreci a t  Yentna S t a t i o n  (TRM 04) I n  1983, T h i s  s ta t ion  \*as operat ianal  

*in la te  dune 1984 whlch  i s  a f t e r  f i r s t  Fun sockeye passed thrcarrgh the lower 

Yefitna River, 

Sunshine S t a t i o n  (HN 80) an the 5usitna R i v e r  main chafinei was ~peraeed early 

enough i r t  the r9G3 season f:n pecord the f i r s t  r l n  sockeye salmon @sca;2er~ent, 

An estirna*t<e o f  3,300 Sirst rrm sockeye s a i ~ c n  in-iurated past  this i cc8t ic in  i n  
"-7" 1983 i he 05 pirc:erit conf I iPence .j n$:erijal asroci ;iete?c" wi th thi s estioid-te? kga:; 

r o ~ i f ~ u ! g ~ l  3-E: 3 ,\i0Q 3,7()0 f - [sb (Table 2-3-18) , F;a~~:,i Fj c ! d ~ - ? L b e -  " t a 1 ~ , , ~ r ~ ~ : f 4  I C G  & ~ h i ~ t $ ;  



the migr8t iun essentiaily began on June 6 a t  Sunshirre S ta t ion :  reached a 

midpoint on June PO aed ended on June 19, The peak a f  migration accsrred on 

Jane i 4  it 3.7 fish per fishwheel hour hppendi x Tab1 e 2-D-6). 

fable 2-3-18. Peters~n population est imate -: the Ptrst run sockejfe salmon 
escapement t o  Sunshine S ta t ion ,  Adu7 t Anadromous 
Investigations, Su Hydra Studies, 1984. 

Population River a /  Population - Recaptures 95% 
Estimate Mite for Tags C s ~ f  S dence 

Sunshine 80 
% t a t $  on 41% 

a, Nigratian pel-iod OF first  UP sackeye salmn extended froat dune 5 through 
June 28, 1983. 

I n  2983, the escapement o f  f i r s t  rvri sackeye salmon passed essentially along 

$he east s i de  aP the Sunshine R ~ M E P  a t  Sunshine  Stat ion RM 80). The *>HQ 

east bank s t a t i o n  fishwheels caught  389 f irst run fish and the tvta fishwheels 

operated o f f  the  west s ide caught on1 y one (Appendix Table  2-D-6). 

Age composition data  vlas coilected from 290 first r u n  f i s h  a t  Sunshine 

RM 80) i n  1983 ':able 2-3-19). The da t a  indicated the escapement 

was comprised mainly o f  four (26.9%) and f i v e  (71.4%) year o?d  fish which  had 

yane La sea af ter  one winter =I n f rcshwater (Tab1 e 2-3-19), 



a- 1 

: ah 1 e 2-3-25- AnalJ- .;, is of sockeh~e salmon l engths , in mF 11 imeters , by age class from escapemen"csannp1 es 
cr;!!ec, ed a t  Y e ~ t n a ,  Sunshine ,  Salketrtna and C~rrry s t a t i o n s ,  A d u l t  Anadsornous lnves",igalions, 
i u  !+ jd r s  S t u d i e s ,  1983. 

--e --- ---- - - - ~ - - - ~ - - - - . - " . - s . . . - - ~ * ~ ~ -  - % r n t - * a r ^ P - F Y  . P - * f - - . - r r r r x U n a r U I I ( -  

'3 ., 
R Range LtmSts &sire 95% Canf, l~terval 2' @4:i%ed %an 

hi" i ; I.. I,. I 
, ,, bat, E 1 03: R ge --- ,..- -- - - - - . " . ~ ~ - ~ " ~ m "  - v - w -  P ' m l r r u r l r r u ( - * P m .  

Fjrse ~ u f ?  L - 2 - $30-458 w. 455 1W - -?. 455 " 3 
2 B 50% -5 98 505 548 505 m *Y 588 505 

ALL -- 185 148 355-699 370-650 515 $14 $g?&*S24 ~66-622 525 $1 5 



w Range L S n ~ t ~  Heaw 95% Coftf, I@tem&l -- s i  &kd$ wn 
2s: !cc&$sa Age 

" < d ~ ~ ~ ~ ~ w , < m ~ , ~ - k = - ~ - m U i r i U i r i W I W d - -  

%-. e 

! a r geetwa 31 B a 420 e. 428 **. s) - 420 V*l 

Station 32 13 1 328161-435 365 343 365 * 348 365 

42 101 9 1  3:30-C25 375-500 , 472 496 462-482 1487-505 465 500 

43 17 ev 320-460 rn 355 I )  01) Vr 360 ‘So 

5, 73 58 480-670 480-698 590 568 583,597 550-571 585 Sb@ 
s-. 

4 2 440-570 515-550 521 533 as I 598 933 
41 ALL -- 269 171 320-690 365-690 498 526 4fl'pP*509 519-534 580 525 

4 38 320-680 509 592 -5 16 515 

?c '-*.""dance -,. ,tsllr %ntervat  sf She Mean, 
- < 

' 3  b-f?##* ,- , u s # - @ ~ ~  i te f ~ f  a F I aged and aan-aged samples, 



Tab1 e 2-3-19, Arraiysi s sf sccke~te salmon age data by percent flrom escapement 
samples esllected a t  Yentna, Sunshine, Talkee'tna and Curry 
stations, Adul t Anadromous investigat4'ons, Su t!y,vrJra Studies,  
1983, 

I/ Age Class - 
Collectton S i t e  n 

Ventna Sta t ion I024 0.3 4.7 0.4 66,8 0.9 0.5 22.6 1.8 0.2 1,7 

Sumhine S ta t ion  
Ftrst Run1 290 = taw - %6*9 - - 71,4 [D,9 %,8 - 
Second Run 994 0.1 0,1 6 3 . 4 0 . 5 0 , 1  33.7 1,7 0.4 

Curry Station 8 0 8  5 9  69*6 2,s 0,8 P8,7 IJ  - a 

fe3m'Ees. The fakir y a r  o ld  les averaged a layget* length than  ths fcur 

year old ma~les. The ave~all avepage length o f  a l l  ma;e and female first pun 

seckqe salmesr sampled a t  Sunshine S t a t i o ~  was 515 men. 

Figure 2-3-11 provides a percent comparison a f  the male and female fjrst r u n  

sockeye salron sampled for  age a t  Sunshine  S t a t i o n  WM"i86) -33 1983. The 

cclsparison f ndl'cater theire wsre about an equal ntimber o f  male and female four 

yeay a1 d f i sh  and about 25 percent more males than femal~s among the! F i v ~  

year o ld  f-ish, The o~ep.ai5 male La femiile r a t fo  o f  a l l  aged and non aged 

.Tipst run soekeye sia'lmori sagnpled a t  t h l ' s  s t a t i o n  war 1.3:l Table 2-3-21 

$econd Run 
e 



3 4 G @  
AGE 

3 4 8 4  
AQE 

3 4 8 8  
AGE 

9- r g 2-31 1 Age composition of f i shmheel intercepted sockeye salmon a t  Ventna , Sunshine, T a l  keetne and 
Curry stations, Adul t Anzdromous Investigations, Su Hydro Studies, 1983. 



P- 9 WI TatYe i - a - ~ l .  Sex r ~ t i a s  o f  male and female sockeye  salmon^ by age from 
esetigesetlt samples col 1 ected a t  Yentna, Sunskl ne, f a7 keetna 
and Curry Sta t ions ,  Adult Anadrceous I ~ v e s t f g a t ~ i o n s ,  Su Hydro 
Studies , 1983. 

- -- - - - 

Csllec on S i t e  

Yewtna Stallion 3 52 51 1 51,0:1 
4 698 388 310 %,3:$ 

Sunshlne Stat ion 
First Run 

Second Bun 

f a t  keetna S ta t ion  3 15 

Curry S ta t ion  



Sus4 tna R4 vet* a t  Sunshjne Stgt fon RM 86) by the Petersen mrark/~ecapture 

ntethod (Tabl'e 2-3-8). The 1983 escapement tnto the Yentna River (RM 28) was 

an estimated 104,400 fish Table 2-3-22 For the Susitna Rivcr a t  Sunshine 

Station (RPi 80 the escapement was estimated t o  be 71,700 f i o h  

The migrational tfminq o f  &Re 1983 second run sockeye salmon escapezents t o  

and Sunshine stattons caa be cal cui ated Prom stat ion 

$3  shwheel catches FIgure 2-3- ased on fishwheel catch rates, the Ventna 

migration began on July 14, reached a midpeint on duly 22 and 

ended on August 15. In the Susitrra River a% Sunshine Sta t ion  the escapement 

ms'grakion began on July 17, reached a midpoint on July 23 and ended on 

A~gust 14. 

Fishwheel catches o f  second run sockeye salmon in the Yentna River 

Yentna Stat ion TBM 04) and in the Susitna R f  vep a t  Sunshine S ta t ion  (RM $0) 

indicate a migrational preference by the species t o  passage along the sc~ l th  

bank a t  Ventna S ta t ion  and %Re gas t  bank o f  Sunshine Sta t ion  assuming rnjxed 

stasks and no differential f s'shwheel selectivity, At Ventna Stata'on the 

north t3arrk fishwheel caught approximately 80 pevcent s f  the *ksta? s t a t i on  

caetch o f  4,648 second r u n  sockeye salmon Appendlx Table 2-0-1 

vernal n i  ng percentage f 20% was landed bn the south bank ffshwneel, At 

Sunshine Stat ion, *the two ease bank fishi~bkee*ls caught clpproxl'mately 67 

percent of the t o t a l  7,707 s t a t i o n  catch and -the k s  west bank Fisi lwkeels 

caught t h e  venia5ning 33 percent (Appendix Table 2-0-4), 



Trnble 2-3-22. Apparlloned sonar cou?sls of chbweok, soekeye, p~tnk, chum and 
cohe salmon a t  Yent~la S t a t i o n ,  Adult: Anadromous 
Investigations, Su Hydro Stud ies ,  1983. 

Wpportianed Sonar Coulnts Sampl i n g  Operational UPI*P. 

loea t S an Pe t-4 ~d Chfnocsk Sockeye P i n k  Chum Coho 

Table 2-3-24, Petersen papilrl a t ion  estimates with a s s ~ c i  ated  95% confidence 
Intervals o f  the sockeye salmon escapements t o  Sunshine, 
Yal keetwa and Curry sta t ions,  Adu? % Anadromous Investigatf ans , 
Su Hydso Studies, 1983. 

2J Tal keetna S ta l l on  Curry .Statlsn Sunshlne Stat ion -- 

. = Nt,,ribe~ of f i s h  marked 
c = T o t a l  number GP F ish crxarralned for  narks durtwg sampl i ng  census, 

r = T o t a l  number o f  marked fish observed durifig sismpl irlg census, 
A 
I4 = Poplalat?csn es"t;imate. 

A 

":[; ;, 
> 'l > a ? . ,  



Figure 2-3- 12. Mean hourly and cunru1a"c we pee rca t  f i shwheei ~ c 7  t ~ i i  0f sockeye 
salmon by two day perirtds a t  Yentpna an{! Sunsllifie s l ; ~  t i o n 5  , 
Acltnl t Ani:tdr.omouc, Invest-i ya.tions, Su tiyi!rit S t \ rd i i : s ,  15383. 



Age compositjsn data  s f  second rurs sockeye salmon sampled i n  11983 a t  Yhtntna 

(TRM 04) and Suashine (RFq 80) stat ions are provided 113 Tabla 2-3-19, The 

results +ndicate "ihe escapemefit i n to  the Ye~tna River 1983 

pp.fi118~iIy four and f i ve  122.6%) ye;ir o l d  f i s h  t h a t  had traveled t o  

sea i n  thelr second year o f  1SPe. Also represented i n  the Yen.tna River 

escapement sample were three year o l d  Ktsk, and four 

year o ld  f i s h  tha t  had m i g ~ a t e d  t o  sea in t h e l r  f l r s t  

o r  "L<rd years of I i f e ,  Age samples collected a t  Sunshine Stat ion (RM $0 

the Susftna River indfcate the mag'ority o f  the escapement wa!; comprised o f  

year o l d  fish t h a t  had l e f t  freshwater i n  theiw- 

second year o f  i t f e ,  Three and s i x  yeas o l d  fish represented less than one 

percent of the escapemerit sample from Sunshine S t a t f  on. 

Length data from second m i g r a t i ~ n  soekeye sa'laar~ sampled ad Yentna 

and Sunshqne RM 80) stations in 1983 have been summrmarleed i n  Table 2-3-20, 

The data  indicate the sockeye salmon -in the Yentna Rive r  RM 28 j  averaged 

about 12 am smaller that? the f i s h  sampled f n  the Susi",nrt Rivep. a t  Sunshine 

Stat ion.  The average length  ineasilrvell a t  trentna Stat ion was 494 m $and a t  

Sunskfne Setat%an 506 mmo 

Sex composition da ta  f roa escapeme~t sarnpl i ng  cif  second ms'gration sockeye 

salmon a t  Yentna and Sunshine (Rt4 80 stations are paeesented i n  

%able 2-3-21, Results i nd l ca te  a higher number of males than females a t  bath 

stations, The overall male t o  female r a t i o  o f  the Ventraa R ive r  

escapement sample ca8ctila4Les a t  1.5:9 and f o r  the Sus iQ~~ t2  Rive?r a t  S u ~ ~ s & i n @  

Sta.t;icjn 0,9: 1, 



In 1983, sockeye salmon fearndt t i e s  were detemined for  Stlsitna River stocks 

from samples cel lected a t  Sunshf ne Sta t ion  A t o t a l  of 25 female 

sockeye salmon weye sanpked ;'or. number 2-f eggs betwee~l July 28 and 30. The 

nrean number o f  eggs per female sockeyye salmon was approxtmatt!ly 3,543 and 

ranged i n  value from 2,954 t o  4,792 eggs (Table 2-3-24 

Table 2-3-24, klbmber a f  eggs, l ength ,  weight and associated s t a t i s t i e s  fo r  
a1 l seekeye salmon sampled for  fecundity a t  Sunslhine Statinn, 
Wdul t Anadrorsus invest1 gattons, Su Hydro Studies;, 1983. 

S t a t i s t i c  

Standard Standard Error . 
Mean kda t i r sn  of t h e  

Number o f  Eggs 25 3,543 530,;iP $86, % 2,954 - 4,792 
25 513 36,8 7.4 465 - 575 
25 1,979 495 , 4 99,B 1,425 - 2,775 

The ~ e l a t $ s ~ g s h i g  between l eng th  and the number o f  eggs per femle sockeye 

salmon was detemsllined ustng regression and correlation analyjf s wa t h  the 

rgoul t s  o f  these analyses presented i n  Figure 2-3-13. The ca~re la t ion  

between the twa vaviatbles 3s 'good' 19s indicated by a coeffic$znt o f  

car-ye1 a t  + an value o f  0.73. Replacing l ength  wi th  weight as the 

i wdependenl variiatlle a1 $0 provides a "oodd'  I Inear relationship ' 

portrayed i n  Figure  2-3-23. 



w ii 

l=. . .h 3 .,, G dLQ , 2-3-13. Nurrber of eggs f o r  socke~le salmon saniPIed a t  SunshNine Stateion as a funct ion of ler~gth and weight, 
Adui t Anadromous Invest iga t ions ,  Su Hydro Studies, 1983. 



Sitrrftna River scicke~#e salmon fectlndities can a1 so be predicteld by u t i l  < z i n g  

the following mu1 t i p l e  regression equation: 

\$her$ : Ye = predicted number o f  eggs - length measurement 

X2 = weight measurement 

and: c o e f f i  tlent o f  delemina&i an 2 = ,6f 

corkel ation caef Pi cf  en$ 

Any further analysis c f  these data f o r  the purposes a f  predicting egg 

depositian should prcv"e fo r  rsockeye salmon egg vetention. P k l s  infomatian 

-is p r ~ v - i d e d  f ~r report section 2,4. 9% should also be noted, f o r  further 

analysfs, "Lat i t  was assumed theye was essentially no dtfferences in 

fecundit ies between Susitna River sockeye salmon stocks. 

Analyses are a1 so psovbded f o r  sockeye salmon fecund4 ties segregated by age. 

Th is  i n famat ion  i s  presented in Appendix 2-F b u t  because o f  "che small sanple 

sjzes should be considered as informative and no t  analytical f n  nature. 

3,2,2,$,2 S~awnins Ground Survevs 

3,2,2,1,2,1,1 First Run 

In 1Sj03, Papa Bear Lake and Vts inlet st~easn \.rere surveyed t o  provide ,tag 

rec;.f3tu~e dasti. for determining the Pi rst r u n  socltcye salnlai? escapement " t ; ~  

PL ,L .* n " S U ~ , ~ ~ E I ~ S ~ Q  j r t g t , ~ ~ i ~ ,  Papa Bear Lakc? ;jnri f t s  j~1e.E: setpc.a:r: are 'locat;g.i flje 



Ta? keetna Rf ver watershed (RM 99.1) as shalsn in Figure 2.~3-14. The tag 

recovery rresul ts are provided i n  Tab?e 2-3-25. 

The inlet stream s f  Papa Bear take wss the only apparent area where first  run 

seekeye salmon spawned in 2984. Tag recovery collecttons and g r ~ u n d  ztrrd 

aerial escapement surveys o f  other Susi tna River tributaries; in associatSon 

w j t k  other work reported in k c t i o n  3.2 provided na infomat*io:! a f  first rcln 

escaperent spawn3 ng el sewhere. 

Figure 2-:$-I&, Best5 nat ion o f  f frs t  run sockf2ye sa inon tagged at '.iinsi!=ine 
$Lation on the Susitna R i v e r  in 1983, Adult & t 2 1 d r o d ~ ~ u s  
In\~@r;eigstiori& SU t i y d r ~  Sdtadfes, 1983, 



Based on escapeil.e~t st l~veys cenducted a t  Papa Br~r bake and iCts inlet stream, 

f t r s t  TUB scleke;ee sg'irian reached peak spawning between the secand and fourth 

uacks o f  duly 1983 fable  2-3825 On the dune 23 ar:d 30 !bwveys of this 

are%, nearb a l l  the E:";il;h obsa~:ved were holding oW the mouth o f  the Papa 

Bear l n l ~ t  stream with the exception ef ene f i sh  w h i r h  had ase:e~ided the inlet 

stream. Or? July 19, a relatively 1 number of fish 50-100) were 

h ~ f d i n g  off the math af Papa Bea~ bzkc i n l e t  stream and approximately 1300 

fish had i~scended the creek and wew active5y spawning. 

Tinb ie  2-3-25. Escapement surrey eaunts o f  tagged and vntagi~ed first pun 
sockeye salmon tagged cat Sunshine Station, Aldpilt Anadroirtous 
Investigat4ons, Su Hydk*o Studies, 1983, 

Sunshine Tags 

A ~ g a  ~f ver Survey Tag ed Untagged Tata! Ratio 
Surveyed H19e Bate Conditicns (r c ) .  Ic/p) 

Papa Bear Lake 97.1 6/29 @sod 134 676 810 6*1 
Papa Bear Lake 97.1 6/29 Excellent 0 1 1 0,O 

Inlet Styeam 

Papa Bear lake 99.4 6/30 Excellent 22 149 17% 7,8 

B ~ y d  Bear Lake a/ 99,1 7/19 Poor - 
Papa 9eap Lake 9 7 , l  7/19 Gaod 128 1175 1303 1Q,2 

In- let  $tress 

..=, ' I  Ccr,?luence o f  s t ~ a a n  ar  reeelving syssten wS t k  Snasltna River mainstem, 
" - 

F ish not srei~veyed FOP t a g  P ~ C O V E T ~  da3t  3. Wpp~oxim~?tely 50-100 sor:icej#e 
salaion were milling a t  the lake fnlet, 

2"" .:'" g;jis ji. r ;  mb 2 "., 'a 6 & , ,ar pl;. iaiji<:f% g~--t,g;y" Br  85 IK;, < 5 j t p - i a q = * t  ;,A w9 + g*, g f $J ?< *; $vt ;!& + :f3 ., 
d"" 

6.. :. 



T'hsse surve,ys weve perfon~ed excl usi re1 y t o  provide t ag  Tecoverjf da ta  f er use 

fn  calculat-lng an escapement estlmete t o  Stinshine Station RM801. 

results have been tabulated l'n Wppendjx Table 2-6-5. The tsig t o  untagged 

r e t j o s  recorded  fa^ samples greater than I0 f i s h  ranged fro% 1:!?.3 ", 1:18.%. 

Generally the highest rat ios  wepe vrccnrded dn the Chulitna R i i ~ e ~  drainage 

(KH 31,8) and the lowest in the Talkeetna Wtver dralnage 

The four fIshwheals operated I n  the Susitna River  i n  1982 a t  Palkeetna 

gk& a to ta l  o f  12 Pisst pun sockeye sa'tran betigwn 

Appendix Table 2-D-9 Filur o f  the 1 2  f'ish wgre caught f n  

the t ~ d o  day P ~ P S ' Q Q ;  beween June 21 and 22. Two o f  the 11 f i s h  catlgirt were 

re~aptures from Sunshine S ta t lon  RPII 80). The f i rs t  recapture a t  RM 1003 was 

m?ade on June 13 aC a f i s h  t h a t  on dune 9 had been released a t  RM 80, The 

second recapture occurred an dune 16 o f  a fish t h a t  had been tagged four days 

gay1 4er Suwshf ne Station, 

No est imate was aade s f  the 3983 escapement o f  Pfrs",run sockeye sa l i~an  t o  

Talkeetna Sta t j an  RM l03) due t o  the lack  s f  recaptures a t  Ciar~y lit3"Lon 

and the absence? o f  f i rs t  run f isk spawning areas above RM 103. The 

f i v s e  run sackeye ra'l~3ilon that  o~igrated t o  Talkeetna Stat ion .in 1383 were 

probably mf4 1 i ng  fish which spaimed belo&! 8b4 1903. 



The two fis'lsnheel s a t  Cupry Stat ion [RH 120 on the SusfQlna River Tan 

cawtlnltofssly betdeen June 9 and July 5 ,  1983 w5thou.s: making any sock~ye 

sal~an catches Appendix Table 2-13-12]. From this observation 1:t can be 

concluded t h a t  f l r s t  run  sockeye salmon d id  not migrate t e  s p  ahlove @+ 120 in 

1983, 

The 1983 escapemnt a f  second run sockeye sit'lman t o  Talksetna Stat ion 

is estlrmated a t  appreximsllely 4,200 f l s h  and e l  k u r ~ y  Sta t ion  

(RM 120), 1,900 fish [Table 2-3-23 The 95 percent eonfidience interval 

associated with these esttmates are provided i n  Table 2-3-23, 

The mlg~ational t iming a f  the 1983 escapements t o  Talkeetna 

Cad~ry (RM 120 s ta t ions  have been detemfnrsed f rom an analysp's o f  the 

$1 shwheel e:a$ch data Section 2,4,3 A t  Pal keetna f t e t i a n  the second run 

migration nf  soexeye salmon beg8n on July 15, reached a midpoint on August 1 

and ended an August 18, The peak rfir'gration occurred on August 3 wi th  41 f i s h  

being caibght $p. the four  Pishrheels. Upstream a t  C u r ~ y  Staitr 'un, the 

migrall'csn began sn July 17, reached ?a midpaint on august I: and ended on 

Figure 2-3-15 The peak catches were @lade on August 2 ,  12 and 

3 Ten f i s h  piere laaided each o f  these days i n  the tatro s ta t ton  fisknadheels. 

S a s ~ d  on fishwheel catches, 1983 second run fish had no strong pveferenee to 

mfgra$;.s"on along -the east a r  west banks o*F the Susftniz R4ver a t  Talkectna 

Stet;ati e~n ( API 103 1. The pr'ef erenee a t  Curry S t a t l  RP4 KiZt3) i i p  1983 vlfas 

*tclwaac:lc; e3s-t bank,  Ahnut 80 perc~:~~!; :f F;he ~ ~ a ~ ~ ~ o ~  ~ d r : R  war; ~+%t.le by ($1;. 

{":$&btty& """""$if f'$"""*".""$' " 
n w ~ a ~ , , i ,  , 3 ~i isat$t!  1 . 



1 1983, a Wttal s f  0 second run  sockeye salmon were rBecaptured a t  

Talkeetna (RI.9 103) asrd Curry (RM 126) stations that had been earlier tagged 

8% Sunshine Statton Wnothep 17 recaptures were made a t  Curry 

Ststtion frw releases a t  Talkeetna Statton.  The migration timlrag o f  these 

fisit has been graphed in F u r  2 3 6  In csmparing the alvepagFs travel 

tSmes bettween Sunsktne, Yalkeetna and Curry stations it appeaPs tha t  

m i g ~ a t i a n  speed inc~easzd and/or mi  I1 ing behavior decreased the further 

distarrce fish traveled upst~eam. The average net speed tt.alveSed between 

Sunshjne and Talkeetna stations was 2.4 mpd, between Talkeetna and Cupry 

stat:"ono 3.0 mpd, and between Sunshine and C U P P ~  stat ions 3.8 apd 

(Figure 2-3-16). 

Age co~posit5on date o f  second run sockeye salmon sampled a t  Talkeetna 

(RH 103) and Corry (RH 126) stat ions i n  1983 are presented i n  Table 2-3-19. 

The results indicate the majority al' the escapements t o  both locations were 

four  and f j v e  year old f i sh  which had t ra~~eled t o  sea after spendtng one 

winter  in freshwa&er. Also rep~esented weve three year old fish which 

accounted f o r  less t h a n  seven percent o f  the sample from each statSon. 

Length a!easa~emnts cnl lected fmm secand P-un sockeye saY mon a t  fa1 keetniz 

WM 120) stations are siim~arized i n  Table 2-3-20, In 2983 

the second r u n  fish averaged about 28 mgn larger lengtt~ a t  Tialk2etna Stat ion 

than a t  Ct~rry Sta t ion .  The average length measlared a t  Talbeetna Stat3'on was 

509 ma ad a t  Gaarr9y Station 381 mme 

Resc l i ,~  nf sampling second m ig ra t ion  socit,ey@ salmon for sex a t  TaIkuetna 

; j , ~ d  [:~iyw (Rbi JJ,33 s.taf:ions are? ;epov'iij~(j i y i  % i u i j \ ~ ~  3 2 ;.3-.:j"J ;jrtig 



B o k a  
Fjgure 2-3-'5. btean hourly and cumulative percent f i shwhee'l catch of socdtcye 

sa'lmotl by two day periods a t  T a l  ke;?tna and Curry s t a t i o n s .  
iidul t Anadromcsass Ln~esd i lga~ions ,  Su liycfr~ Stud4 es  1-98:3 cb 



Range $ - 27 

Fiagre d- + 2-3-16. Migrational rirtes sf sa!:keye salm Sunshi;.e and Pal keetne stations (la) 
Tal keetna and Curry staf,ions and aad Curry s ta t toas ,  Wdul t Anadrowus 
Invest igat ions,  Su Hydro Studies, 8983. 



Table 2-3-21. The data  indieate there were a RIgher number o f  m l e s  t h a n  

Felnrales i n  n e a ~ l y  e v e y  age class sampled a t  both stations. The ave~all male 

t o  female sex r a t i o  a t  Talkeetna Sta t ion  was %.6:1 and a t  Curry Stat ion 

1,6:1, 

En 1983, there was no inclusive sampl lng o f  the Susi t na  Rivet* win channel 

for  sockeye salmon spawning. Project crews assigncd t o  madn channel 

escaper r l t  mcn3 tor ing s f  tes a t  Tal keetna 

did  not observe any main channel spawnjng by tthis species i n  1983. The 

stream and slough survey ecew based a t  Gold Creek located a single 

spa~ning s i t e  t h a t  extended along the west bank o f  the Susitna River main 

channel between RM 1%8,6 and 138,9 Appendix f ab l e  2-6-1). T h l s  s i t e  was 

located on Septembes 15, and on tha t  date i t  supported approxirn8tely R ?  

spawning sockeye salmon. W map depCeting the l a ca t i on  can be found $11 

d AppendixTable2-G;@ 
1'0 

,' 

W ttsetal o f  20 stream h a b i t a t s  weve ;urweyed r'n 1983 f a r  sockeye salmon 

betiween FtB 98,6 and %6B,O, Tile ~ s s i ~ l t s  L P * ~  presented i n  Append4 x 
T ! ab le  2-G-3. A single socka~ye salmon was observed i n  indian Rsiver 

sn As~glas"L9, T h i s  \gas the only sockeye salmon observed i n  arly S & R S - ~  t n a  R j v e : ~  

strear8 B.riabkitat -in 1983, I@ cat3 be concluded "il-aat snckojre ssalmorl spcrvjrting &id 

fiat occtjrb s-tpeafri l jabJata$s above Rpf \jG,[< 19@'3 LA n 



A t o t a l  o f  79 sockeye salmon were aonitored t a  4eFfna the average number o f  

days a single fish could be visually seen i n  sloughs Hoose RW 123.51, 8W 

and 11 (RW 135.3 The results, presented in Table 2-3-26, 

indlcate c8iffe:e"ence existed between the observation l i f e  o f  male and femalz 

sockeye wherein gene~ally, the individual mle sockeye salmon spent less tt ime 

tn a r;lioclijh hab i ta t  than thg individual .. female, The contbined average 

observation 15fe o f  both male and female sockeye salmon was 8.1 days in Moose 

Slough, 13.0 days i n  Slough 8A and 14.5 days ?n Slough 11. The differences 

between these numbers can be pclrtial 'ly explained by djfferences $n v i s i b i l  i t y  

i n  these sloughs (Ffgure 2-3-17 The lowest average obse~va t ion  i l f e  was 

recorded I n  Mooso Slough,  the slough which had the highest frequency o f  

~ e s t k i c t e d  visibdlities. Gsmpa~atively, i n  Slough f l  whe~e t h e  average 

observation l i f e  was the highest, visibility was &he 1 e ~ s t  restriet@d. The 

problem a f  restricted visibi!ity however does not limft the usefulness of the 

da ta  fo r  eosnputing t o t a l  sockeye salmon escapement t o  slough habi tats.  The 

abservatian l l f e  surveys ia.erqe conducted dui-Ing the same time t ha t  regular 

escapement '.aunts were conducted w i t h  both crews eracoeantcrl" ng s i  m i  I a r  

v i s i b i l  it:;! ccaddltiours. For  example, several times the Susi t n a  River b~eecked 

the head sf  Moose Slough and restricted f i sh  ~ ~ i r i b i l i t : ~ ~  When t h i s  occurred 

?.he crew aaklng individual gish abservations weve o?ken uniable t o  locate f f  sh 

prevlous'ly idenltiffed, A t  'least some o f  the pteet8dausly ident-r'fied fish bdere 
a n ,  probabl 3 4  present but  no t  vr'si b l  e and therefore cons4 dg?r.d abseri.t, i h~ crew 

4 * a q <  ccrndwctlrrg escapeanent cr~crarts encnrrntered t i l e  sanle CQnnzi L 8 nns anc9 reg-! s rr2reti 



4mblc 2-3-26. Sumary a f  mean number o f  days individual soekeyre salmon were 
observed in sloughs ["loose, 88 and 11, Adu'lt Anadrowus 
Invest4 gations, Su Hydro Studies, f 983. 

11 35 0.5-39.0 13,O 28 2,O-40.0 17.2 55 0.5-40.0 14.5 
RM P35,3 

Mean average = $1.8 



crsrresgondiss(i resul ts with the counts r e f  leeting the presence of less f .ish 

thin were prhibabl y p~esent. 

The avepage nbservat io~i  l i fe o f  a sockeye s.ilin?sn using slaugtl habitats i n  

1984 was 11,8 days determined by areraging the observation 114Pe mesns from 

results reco~ded a t  sl~uyhs Moose and 4% {Rfl 135.3) 

Table 2-3-126 This estimate w f  l l  subsequently be applied w i t i r  the regular 

escapement count data t o  calculate the escapement to sloughs other t h a n  

Noose, 88 and 11 between RM 98.6 and 161.0 %heye respective! peak survey 

counts exceeded 15 f i sh .  Escapement t o  sloughs Moose, 8A and 11 will be 

detamined i n  Section 3.2.2.2.2.3.2 by us-ing the respective slacgh 

abserviltlon 1 i f e  est imate 1 a! eon junctf on wi th  the respectf ve sl ough 

escapement count data.  The mathematical method far ealcij'iatirrg t o t a l  

escapement respectfve slough h a b i t a t  can be found in Section 2.4. 

In 1983 beatwee8 57.1 and 76.4 percent, a f  the sockeye salmon rnsnitared fo r  

observation 1 i f e  i n  sloughs Moose 17M 123.51, 8A (RM 125,1) and '11 

initiated or  completed spawning in the slough o f  f i t s t  recorded entry, 

Tehle 2-3-27). The remainder 23,6-42.9%) d i d  not  spawn. These f i s h  either 

departed the slough or  dled from bear predation or  stpanding, A t  least one 

o f  the seven sockeye salmon mnitored i n  Woase Sluugh s p a w ~ ~ c l  elsewhere, a s  a 

F i s h  observed its Moose Slioasllk i r s  mid Augushwas l.ster found i n  mid September 

at: Slough I% where It WBS observed "L have spaword. OF 55 sockgye salmon 

manpi tored 1 r^s Slough 11. onG> f i sk experienced pre-spawning mortal i t y  by be i iag 

stranded i n  a reiff lee A t  sloughs House arld A *there ctlei*e no recordeai 

maratal 'i ties associateci wiat"h strancl l  ng, 



Tab1 e 2-3-27. Percentages of ssck;?ye sa7~on moni li7reai fq2s obscervatian 1 i fe 
t h a t  sparqned by Acabitat zDnc in slaughs Moose,, 8A and If ,  
Adult A~adromaur Investigations, SLI klydm Studies, 4983. 

3/ 
peecent 

Slough Pe~eent Spa.2ning LocatP'on - Ron- 
w$&k RH n Spawnt ng by Habitat Zone spawning 

a/  - 2/ 
ciBm 

1 2 3 4 5 6 9 GI*b 4 /  

RM = River Mli'e 

3 T o t a l  sample for a l l  sloughs equals 914 Flsh;  actually 77 individual f i s h  
were m~n$Qered with one Individuis? occupying both Moose Slough and 
Slough 11. 

Habitat zones deflned i n  Appendix Figures 2-6-2 th~ra 2-G-5, Adult 
Anadmmous Invest* igat i  bns , Su Hydro Studies, 1983. 

Includes milling ff sk and a l so  beav k i l l ed  and sther non-spawillng 
ms~talities, 

In the process nf monitoring sockeye salmon f a r  observa tSo~ 1 i f e  a record was 

kept of where these f i s h  spawned iw sloughs Moose (RK 123,5), 88 (RM l 2 5 , % )  

Table 2-3-27 A t  SloiagR ?,I \$here $2 3pa:vnirrg 

'fish were monftared, approximatstly 86 percent cP thesn spawtbeci i n  the mfddle 

*;lc Kn Slaugil 8A, the preiiamr'prate spab~ning Grea a zone 3 (Appendsix 

F.icgcrre 2 a d a G a - 3 ) .  And a t  >l:;ioose Slough, h a l f  of the suc!<e:yc i a l j l ; ~ ~  sgi.,rb~er'l f i .1 



W to ta l  of 35 slough habitats betwen RM 98.6 and 161.0 were su~*veyed In 1983 

s or sockeye s~lmail. The results are provided in Appendix fzble 2.6-2. 

The fo?'lowing 1% sl~ugkts were found t o  contain sockaye salmon i n  1984: 

1, Slsasgh 38 6 .  Slough 9A 

2. Woose Slough (RM 123.5) 7. Slough 10 

3. Slough 8A 8. Slough 11 

4 Slough i3 (kY 91126.3 9. Sleac;h 17 (RP1 138.9) 

5 Slough 9 PO, 

11. Slough 21 (RM 1141.1) 

The seckeye- siilmcsn observed i n  these sloughs were constdered sec~nd ittn 

escapement as determfned f rep fishwheel catcher; atrd tag re1 eases a t  TgS keetna 

(RM 103) and Curry (at4 "!O) s ta t lons  (Sectton 3,2.2.2.1). 

Sockeye salmon spawned i n  a l l  but three of t h e  olaergh: listed above. Sloiryirs 

9 ,  9A and 10 we~e: no"Loss$der^ed spawning areas. 8e'iat.ively fet.! f i s h  we\*@ 

seen these sloughs and t t tose obs@:pved were not pal'ped-up ap. engaged t n  

spa~dnf ng [Appendix Table 2-6-2). 

!he "sqttal peak c c u ~ t  of sockc:yt% salmon &Q slough haki",*ts ab$sve RM 98,@ irl 

1983 was 558 fisi? less four  fish recorded i n  peat4 counts QF sloughs 9, 9A and 

1 V  (";'ao!~ 2-3-28). T h i s  t o t a l  peak crt i :~*t  of 558% n0.i: reprcs@!lk tcd:s'[ 

!; c Pj [7fejAlq2 f; 6 ; ~  ~ ~ Y ~ ~ Q ~  d ~ ~ ~ ~ r , i ~ t e ~ ~  , elf ~ r 1 . s ~  , b * ~ Y J ~ % ~ -  i l  i i  es c;? pe:tj;~a;-i~ tlu:? - 
k* tL3 



v a r t ~ b f l l t ~ f  ir: spagarfng t im ing  an3 duration. A peitk count i s  a t  best an 

escapep&nt ii.dex (Cousens, e% a1 ). 4 mo~e pel $able e s t j r a t e  of' escapement t o  

slough habitats can be ~btigined by developing, for each slough, a spawaer 

abundaneg cupve expressed 4n number o f  1 i ve  fish days and then  calculating 

zseapement an the basis o f  %@an obser~at ion  l i f a  data prolrlided in report 

Section 3.2.4.2.2.3.1. These calculations have been sccsaplished in 

Tzble 2-3-29 f a r  s'Ior!gks, Moc~se, 8A, 11 and 29 where the. peak survey counts 

exceeded 15 fish, The escapemnts t o  sloughs 38, B, 17 and 191 were computed 

by mrr?tipIying the ves~ac t i ve  peak ou~vey count Ply 9 ,  This value 

represznts the s lamat i~n BI: the value a f  the estJm&ed slough escapement 

dfvfded bjf *the s u s ~ ~ a t i o ~  BP the toral peak su~vey count f c ~  those sleugks 

with a peak sras%e~4 eoirr'll sf more than  49 f ish.  

Table 2-3-28. Soekeye sslmsn peak survey cahinta o f  slough habitats above RM 
98.6, Mul t Wnadromus Issvesti galions, Su Hytaro * Stud1 es , 1983. 

Date tSve Dead FoQal 



T 6 C ! & , i ,  -%I@ ??jmsmp~ - Total 1983 sackeye salm:n slough escapements betwgen FPI4 98.6 and l61,k), Adult 
Aiaariromoigs In\test i gat1  ~ n . 5 ,  SU Hydro StQdies , 1983. 

Rfvsr  ~otal $4 s h  - " Peak Llve4ead t4ean Observs@Jon - 2' Slaugk t of Tatbl 41 
@& sf Curry -. 

Slough g5le Days %u~*vey Gaune !,i f a  4h Day8 E~eap~rmat  Sl ougbh Escap nd Stst4 on Escapeaent 

: P - i - .-= - 8csber o f  &fish  days werqe caleulatad f a r  sloughs that. had peak survey counts . 25 fiish. Refer t o  Section 
2.4 for detailed da ta  analys la procedures, 

- - *  > ,, iota! slough escapement i n t o  sloughs Raving peak live-dead survey counts o f  515 f i s h  were computed by 
zuPtip1ying the peak live-dead slanrey count by 1..9. T h i s  value represents the sumation o f  the 
~ ~ ~ z i n i a ~ t e d  slough ascaperneat dltrided by <the summation o f  the peak l.ive-dead suvvey counts fo r  a11 sloughs 
!::idtk peak survey i)b43@&5 2 50 f-ish, 

> .  ,J " 

2."" ;#-J$)% 
-a- C~lrrjf S t a t i o e  sockeye salmon escapement was approximately 1,900 Bf sh. 



In 1983 the to t a l  sockeye escapement t o  the slough habi tats above RR 98.6 was 

appvcsxfmately 4,U60 ffsh as calculated by the mannep previously described 

(Table 2-3-29). About 93 percent o f  this escapement occurred i n  sloughs 11, 

21 and 8A =in ar4etR a$ cawtri$ut$an, 

The est3~at:ed escapement o f  sockeye salmon Lo sl ough habt tats 

above a4 98.6 i n  1983 i s  eppreximately 44 percent less thifn 'the same yeaP 

estimted escapemnt f ,900) t o  the Susitna River a t  Curry Stabt ian  (RM 8131, 

The approximate 860 f i s h  dffference pepresents a combiniltian o f  several 

factors. An unqleantlfiable number o f  milling f3sh reached Rivl 120 which 

spawned below M 98,6 Appendix Table 2-6-5 A percentage of the soekeye 

escape~qent spawned i n  the Susitna River main channel above RM 98.5. The! 

1,900 f i s h  population estimate for Curry SStation has a 95 percent confidence 

.Interval o f  i ,582 t o  2,311 f f  sh. The observation l j fe  and peak survey cournt 

data Rave same uerdef.ined levels of error, While at I o f  these* factors 

ccntrs'buted t o  the 800 f i s h  di f ference between the estimated t o t a l  slaugh 

escapement and Curry Stat ion escapement estimate, the two factors most l fkc ly  

t o  have the greatest inf luence aye the percentage o f  f f  sh whish migrated t o  

P% I120 and then spawned below WM 98.6, sad the 700 fish eanf jdence level 

spread on the Gur~y  Sta t ion  escapement estimate, 

Assuming the Ewc 1983 escapement estimates o f  second migration sockeye salmon 

t o  Cut-ry Sgttt ion (WM 126) and slough Isahs'tats above RfLf 98.6 are accurate and 

t h a t  less than 100 sockeJte salmon spawned i n  the Susitna Rtver main channel 

a R 8 5  i n  1983, the best  esCin?ate o"inlI1 lin aact lv i t y  a t  C~u,*r:i ScatJon 



I s  t h a t  approxis~lalely 39 percent o f  the 1,900 f i s h  escapement t h a t  ~eached 

th ts  s t a t i on  Tn 1983 spawed belo&: RM 98.6. By the same analy!sis about 72 

percent 05 the estimated 4,200 f i s h  t h a t  reached. Talkeetna Station in 1983 

were prpobiah'fy milling fish t k a t  spawned belrsw RM W.6, 

En 1983, a to ta l  o f  56 female sockeye salmon carcasses were sampled POT egg 

retent ion for  four  slough hclbjtzlts between RM 98.6 and 161,0, The ~esu l  ts 

presented i n  Tab1 e 2-3-30 i nd ica te  an average retention of approxiyatel y 250 

eggs per female? from combined samples a t  sloughs Moose 

RM 125.5), 11 (RM 235.3 Nearly e l l  the Pemales sampled 

these sl~ughs had completely spawned. Appraxtmately 79 percent o f  the 

females had retained less than 25 eggs each (Figure 2-4-18). About seven 

percent o f  the sample were from f i s h  t k a t  had retained more than 1 ;000 eggs 

each, 

Table 2-3-30, Egg retention o f  sockeye salmon a t  selected slough hab i ta ts  
between RM 98.6 and 161, Adult Anadromous Investigations, Su 
Hydro Studies, 1983. 

Egg Retention 

Slough I /  Samp'l e Mean bledi an Range 
w i t h  RM - --- Size  

Woose Slnugh 
RM 1 2 3 , ~  a a ,  0 (C- mm 

S l o u g i ~  88 
RM 125,1 2 B,O J19 0 
Sloca3gh 11 
RH 135,3 33 384,1 1,s 0.~3542 
Sl r j~ lyh  21 
Rbf 14 1 , 1. 20 62,7 LO Om858 $3 



SOCKEYE 
n SEi 

mean = 249..2 aggs 
median 3 2.6 8 4 ~  

range (3-3542 

Figure 2-3-18. Percent frequency a f  egg numbers re,tairied by female sockeye 
salmon sampled i n  slough habi tats above WM 96.6 i n  1983, 
Adul t knadromous investigations, Su Hydro Studies, 1983. 

3 ,2 ,3  Pink Salmon 

escape men^ estimates Far Sus i tna  River pink salmon were obtained f o r  Yentna 

and Sunshine stations i n  1983 Table 2-3.-22 and 2-3-31), 

The 19143 pink salmon escapement t o  the Vsntna Rive r  ( R M  28) based upcjn &ha 

sonar counts a t  Yentna S t a t i o n  (TRM 04) was approximately 60,700 f ish (Tab le  

Daily and cumulative SSS counbts f o r  Yentna Seat loo are presenecd i n  

/kpoens,jf 2-6, 



Table 2-3-31. Petersen population estimates w$ t h  asseciated 951 eonf idence 
f ntevval s of pf nk salmon migration t o  Sunshine, T a l  keetna and 
Curry s t a t f  ons, Adul t Asjadromous Invest i ga l ions  ,, Su Hydro 
Stud3 es , 1983, 

li 
Population Estimate Looation 

Parameter - 
~ Sunshine Sdatfon T a l  keetna Sta t ion  Curry Stat ton 

e = Total number e f  f i s h  examined tor marks durlng sampl ing  census. 
r = To ta l  nilmbei. o f  mal-ked f i  sk obse~ved duping sampl i n g  census. , 

N = Population estimate. 
A 

C, I ,  = Canfjdence intekval around N, 

~ F the Susftna Rfver a t  Sunshtne Station the escapement was 

~ estimated t o  ba 40,600 f i s h  as determined by the Petersem m e t k ~ d  (Table 

~ The 95% sonfl'dence interval For ths's est imate  was computed a t  

~ br tween 37,400 and 44,400 f i s h  . 

~ Table 2-3-11 and AppendJx Table 2-D-3 Daily fishwheel ca-tches 

~ ndf ,ate tbte m4gration began, reached a lpridpoiplt arjd ended cn Ju ly  14, 26 and 

~ /Atagus'i: 15, respectaively (F-iguare 2-3-19). The rnigratiai~ peak oi:c\rr~ed on 



ma- 

Figure 2-3-19. Mean hourly and c u m i ~ i a t i v e  percen t  fighwheel catch o f  p ink  
salmon by t\v:wo day periocjs a t  Ventna and Sunshine  s t a t i ons ,  
Adul t Rmiidror;lous I:nvestigatmiosis, Su Hydro Sttad-ies 1953. 



Ju ly  24 w i th  298 ptnk salmon caught 9"n the twa fishwheels for  an average 

catch rste o f  6 . 2  f9sh per hour, P i n k  salmon shuged little migrational 

preference for either the novth OP south bank. The n o ~ t h  biank fishwheel 

Intercepted 59.4 percent o f  the pink sillrgan and the south bank fishwheel 

captured the remadning 41.5 percent Appendix 2-D 

A t  Sunshine Statson fishwheels intercepted 3,085 pink salmon i n  1983 

Sable 2-3-11 and Appendix Table 2-0-6 Based on these catches, the 

m i g ~ a t i o n  began on July 20, reached a midpoint OF. July 30 and t e m i ~ a t e d  on 

Figure 2-3-19 The peak fishwheel catch occurred on July 25, O f  

the 3,885 fisk intercepted a t  S~slshine Stat ion,  92.6 percent were captured by 

the east bank fishwheels, 

data  assoclaled w i t h  1,126 Yentna Stats'cn fTR% 04) pjnk salrrron 

samples and 987 f i s h  from Sunshine Sta t ion  RM 80) a-2 sugmarized i n  

Table 2-3-32 and Appendix 2-E. The average averall lenycks a t  Ventna and 

Sunshine stations were 426 and 429 m respectively. Females t Yentna 

S t a t i o n  wetwe l a  oigtaller i n  l eng th  t h a n  males whSle Sunshine Sts t ion  

females averaged 12 m less t h a n  males. OF the 1,126 pink salmon sa~plesl a t  

Ventwa S t a t t o n  535 were males fake a male t a  female sex r a t j ~  o f  Q,9:1 s ~ d  503 

of *the 987 fish sampled a t  Sunshine Stateion were males fes. a sex rat-is 

Table 2-3-32). 



~ ~ k % a  r* 
- a& * e  L-3=32* bnalysis of p i n k  salmon lengths, i n  milliineters, Prom escapement samples collected a t  

Yen tna  , Sunshi  rre , Ta l  keetna and Curry s t a l i  ons , Adul -t b\nadr~mol~s Invest igat l 'ons . Su Hydro 
Studies, 1 9 8 3 e  

----,-- 

- ii Males. 
pi" 
- EebtaSes, 

-?! Cjnfidence Interva! of the Hean. 



July 29 and 31. Fecundities averaged 1,475 eggs per female and ranged from 

1,125 t o  1,975 eggs Table 2-3-33 

Susitna River p i n k  salmon fecunditdes appear t o  be similar to other Alaskan 

and Canadian stocks. McPhail and Lindsey report  large? females m8Y 

cantaln up t a  2,600 eggs. Morrow 1980) l fsts  the fecundity range between 

800 and 2,006 eggs wi th larger females generally containing more eggs. 

For the pjnk salmon sample@, l e n g t h  and wetght were excellent indicators o f  

the number o f  eggs per female as illustratei by correlatlan cse!ff ici@nts 

QP 0.93 and 6,87 respectively in the two regression analyses shobqn i n  

Figure 2-3-20. The greale& p ~ e d i c t i v e  preciss'sn came from a mult9ple 

regresston i n  which length and weight were both used as independent 

variables. The equation o f  the lisle had the form of: 

Y, = 3288,81 + Tl,fS 

where: Y = predicted numbers o f  eggs 
C 

xI  = l ength  measurement 

x, = weight tiieaswrement 2 

2 and: cseff ieient s f  delevminatdsn r ) = U.93 

Given the difficulty i n  collecting weight values f rom large numbers o f  f'ish 

i n  f i e i d  situaticnr and the small dt f ference i n  multiple and  lengL4 

regr.eso*iosr r2 factor?;  2: verjl good estimstc o f  p ink  saltvitrn fecurjditicis carr be 



Table 2-3-33. fq~rnber c f  eggs, l ength ,  weigh t  snd associated !;tat1 s t i e s  fo r  
fall pfnk  salmn sampled for  fecundity a t  Gunsikine Stat ion,  
Adult Wnadromous fiivestiga.tians, SU k4ytydr0 Studiels, 1983, 

Varfables 
Sampl t! Standard Standard Error 
Size Mean Deviation sf  the Mean 

Nurnber o f  Eggs 
Length (mj 



L E N G T H  ( m m  



~ b t a i  nee' by rrsing a ?e~gth/num$er e f  eggs re~ression 5s i 1 ! u s t r a t ~ d  i n  

Figure 2-3-ZQ, These valuer; asstrse t h a t  there i s  essen2ii;lly no difference 

hi fecundities s f  Susitna River ptnk s a l ~ o n  stocks. 

The 1983 pink salmsn escapement t o  Tafkeetna Sta t ion  RM 103) was estimated 

t o  be 9,500 fish, The 95% confidence i n te rva l  wss calculated a t  8,900 to  

10,100 fish (Table 2-3-31). A t  C r y  S ta t ion  (RN 120) the pink salii~on 

escape~ent  i n  1983 was 5,5PO f.ish, about  4,000 less than the TalkeeLrra 

Station est fmate (Table 2-3-31). 

Thc four f-ishwhests a t  Talkeetnia Station t8f.f 103) i n  1983 cbught a total o f  

2,213 p i n k  salmon wi th  64.6 p ~ ~ c e n t  of the  catch made by the ego kiest bank 

F i  shwheel s (Table 2-3-11 and Appendix Table 2-0-9). Based on F i  shwheel catch 

rate intelpretatian, L̂Ile pi:ik salmon migration begax an July 23, 

simcltaneously reached a midpoint. and peak or: Ju ly  33 and ended on August 8 

k4; (Figure L-3-21]. The peak catch rate on duly  33 was an  average 3.2 fish per 

hour, 

A total o f  589 pink salmon u,:ere intercepted by "Le tw :~  fishwheels a t  Curry 

i n  1983 (Tab le  it-3-li arid Apoendix T a b l e  2-D-*lf! 

i.iigr42tcon began and  tennina-ted on d ~ i l y  24 and  Auqust 1 2  14:i"r.h t h 2  peak and  

nid!,oint ca tch  bett l ;  aeciir i- ing nt* Ac~girs-i 2 .  O f  31  l pink sa!mol.- ;ap"ir~r~;.i a r  

C a r ~ i  St;!t;or, 54.2 percer.t were intercepted by f-hc east  f i s h b ~ l - i e ~ ?  aud  
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gure 2-3-21. islean hcilr.ly and cu i i i u l a t i ve  percent - fisiitqheel c a t c h  :I$ p i n k  
sa!mon by tvdo day per iods  a t  ialkeetriii  and Curry s l i i t i o r~s ,  
A d u l t  Anadr-olnous I n v ! i s t i g a t i o n s ,  Su tijiir-o Sti.id-ies, 1983. 



I n  1983, based on "Lagged f i s h  recapture d a t a ,  pink salmon averaigeti 3.9 days 

travel l i n g  be t~een Sunshine (Rt4 80) and Talkeetna (RH 103) stations o r  5.8 

miles per day (Figure 2-4-22 The travel time bbeeween Ta1keet:na and Curry 

(Rb! 1120) s ta t ions ,  based on 85 t a g  recaptured ptnk salmon a t  Cl~rry Sta"Lion, 

was 7.1 miles per day. The minimum recorded tirne between these two stations 

was one day and the maximum, fourbee  days. Curry S t a t i o n  captured 26 

Sunshine Sl:ati3n tagged pink  salmon whjch computed t o  an  upstream migrational 

speed of ? , 5  mi;es per day between the t ~ ? o  stations (Figure 2-3-i22). 

A t o t a l  o f  674 and 391 p i n k  salmon were sampled f o r  l eng th  FL) and sex da ta  

a t  Talkeetna ( R M  103 and Curry RM 120) stations in 1983, respectively 

(Table 2-3-32). A t  T a l  keetna S t a t i o n  approximately 8.4 percent more females 

~ t h a n  %ales were sampled fo r  a male t o  female sex p a t i o  o f  0.8:X ra t io .  The 

d a t a  indicates females averaged 2 va less i n  l e n g t h  t h a n  the male samples. 

A t  Curry S t a t i o n  only 1.8 percent mare males were sampled for  a 1.0:1 r a t i o .  

Hale and  fema!e p i n k  salmon both  averaged 425 mm ?'n l eng th  a t  Curry Str; t ion 

i n  1983, 

3.2.3.2.2 Spawning ----- Ground Sul-veys - 

3,2 ,3 ,2 ,2 ,1  Main Channel 

I n  1Ei8S, no sampling crerrs were assigned the d u t y  oS a.sess'ing t he  S u s i t n a  

i l i v e r  a~a in  chdj~nei f o r  adu1.t  saimlin spawriiiiy a c i i v i  t y .  Personnel ass-igned t o  

l i ~ n i r l  channel escapement moniti:r ing a t  ' T a l k ~ e t n a  (RN 103) and C u ~ r y  

stations i n  a d d i t i o i l  f.o :he Fo'id Cree!: stream a n d  slough survey crzw i'outid no 

p i n k  salrnon spiivtninq i n  thr a~;h-i"n channr.1 ak~cv.- RM 98.6. 



( a  P4!~rnb@r of Days ~ B W B ~  m p t ~ r m  ( b )  N u m b ~ r  of Day e B@twc@a Capturer (c) N u m b ~ r  of $ray@ Batwaefi csptorga; 

Fjgiire 2-3-22 Migra-tional rates of p ink  s a l ~ ~ o n  between ( a )  Sunshine and  T a l  keetna s t a t i o n s ,  ( b )  T a l  keetna 
and Curry sia t i o n s  and c )  Sunshine and Curry staaions, Adul t Anadromous Invest1 ya t i o n s  , Su 
Hydro Stirdies, 1983. 



I n  1983, 35 s lough hab i ta ts  and 20 streams were surveyed f o r  salmon presence 

between RM 98.6 and 161.0 (Appendix Table 2-6-2 and 2-6-3). 

A t o t a l  o f  14 p i n k  salmon were observed i n  6 o f  the 35 sloughs surveyed above 

R1.I 38,6 i n  1983. The m a j o r i t y  o f  these fish (50%) were observedl i r !  Slough SO 

(RM143.0) while the remaining 50% were i n  sloughs 8 (RM124.71, 8A 

(RM P25.7), 15 (RM 137.2), 49 (RM 129.7) and 21  XI% 14 of 

f i s h  were considered milling not. spawning p i n k  salmon and consequentially 

p i n k  salmon slough escapement i n  1983 was reported as zero f l s h  (Appendix 

Table  2-G-11). 

A t o t a l  o f  1,329 p t n k  salmon were counted i n  the peak survey counts of II  

streams between RE1 98.6 and 161.0 (Table 2-3-34). The majori ty  (88.1%) were 

observed i n  I n d i a n  River (RM 138.6) and Portage Creek RM 148.9). The 

penlaisling 11.9 percent were located i n  the other 9 s t ~ e a m s  surveyed. I t  

should be recognized these counts da not represent t o t a l  pink salmon 

escapement but  provide a measure o f  r e l a t i v e  abundance. 

Peak spawning o f  p i n k  salmsn i n  stream h a b i b a s  i n  1983 occurred d u r i n g  the 

f i r s t  and th1i.d weeks o f  Arrgust (Table 2-3-34 Based cn he1 i c o p t e r  and f o o t  

surveys of Indian River RM 138.6) and Portage Crzek (RM 148.9 

salmon spawning ot.;urred between August 4 and  27 i n  50th ai' these tributaries 

(Fi~t-cr'e 2-3-23). 



r_ap GRBUtgD SURVEY OF 
THE Z ~ ~ T R M ~  

a 4004 WE&ICOPTER S U R V E U a  --- TO UPPER SPAWNING 
L I M I T ( A p p r o n . 1 6 m i . ) .  

DATE 

e m -  HELECQPTER S k B B V f W F  
TOTAL DRAINAGE.  

GROUND S U R V E Y  f R O M  
MOUTH TO SS'PANDAR9 
i N D E X  POINT (Agprox .  f/4 mii.). 

DATE 

-s 9 v-iaiire &- 2-3-23. Peiik p i n k  salmon ground and he1 icopter survey counts o f  (a )  I n d i a n  River and  (b )  Portage 
Creek, A d u l t  Anadromous Inves t iga t ions ,  Su klydro St lad iBs,  1983. 



Table 2-3-34. P i n k  salmon peak escapement counts f o r  s t ream habitats above 
RM 96.6 i n  order' o f  contribution, Adu'l t Anadromous 
Investigations, Su Hydro Studies, 1983. 

Stream 
Location Date Number Counted - Percent 

I /  (RM) - L i v e  Dead Tstat Cantri bu t  ion 

Indian River 

Portage Creek 

4 t h  o f  Ju ly  Creek 
Lane Creek 
Lokder HcK:enmSe Creek 

5th o f  July Creek 
Gold Creek 
L i  t t l  e Portage Creek 
Chase Creek 

Jack Long Creek 
SkuU "ieek 

TOTAL 1,254 65 1,329 160,O --- 
!+! River Mile 

I n  1983 chum salrson escapements were monitored i n  'tile Y~ i? ina l i i v e ~ .  (RM 28 j a t  

Yentna Stlation (TRF! 04) a r ~ d  the  Silsi tna River a t  Stinshine S t a t i o n  j~ i%$  800) 

(Table  7-318)~ T h e  Yentna River escapement deternlik7ed by SSS co!!ntcrs &a; 

2ht4i i i i i i i :~ig t.0 bi? 10,800 F i  $11 j^hbie  2-3.-2;). The :Ir!si *tila R j v c y  p s c a ~ ~ ~ : ~ ~ t ; ~ ~  ms 



Sufishint? S t a t i o n  was an  est imated 266,000 f ish derived by the Petersen 

Table 2-3-35. Petersen population estimates with  associated !35% confidence 
intervals o f  chum salmon migration t o  Sunshine, Talkeetna and  
Curry stations, Adul t Anadromous Investi gaticlns , Su Hydro 
Studies, 1983. 

I /  
Populat ion Es t ima te  Location 

Parafrreter - -= 

Sunshine S t a t i o n  Talkeetna Statjan Curry S t a t i o n  

- m = Nut~ber o f  fish marked ( a d j u s t e d ) .  

c = T o t a l  number of f i s h  examined f o r  marks d u r i n g  sampling census. 
r - Tota l  nun~ber o f  marked fish observed d u r i n g  sampl i ng  census, 
A 

N = Popul3tion estimate. 
A 

@ , I ,  = Confidence interval around W ,  

The migrat ional  timing.: o f  the 1963 okun: sa ln~on escapements i n t o  the Yentna 

a t  YenLt2a S t a t t o n  TRM 04) and Susi tna River a t  Sunshine 

80) can be determined by fishwheel catch rate d a t a  

[Append$>: 2 - 0 ) .  Fronj t h i s  infoni:atSion baste the  mi yra t io r :  at Ycn'cna Sta t ' ;on  

k1egi7" an 3trIy l 5 ,  reach a maidpaint. un July 30 sttd erldeci on i\ugui; 23. 



Sunshine S t a t i o n  the onset o f  the n i i g ra t i on  began on July 212, reached a 

midpoint i n  August I and  ended on September 2. 

A comparison o f  the inseason 1983) fishwheel catches a t  Yentna (TRM 04) and 

Sunshine J R M  80) indicates the chum salmon escapements passed these locat ions 

i n  two d i s t i n c t  waves (Figure 2-3-24). The bimodal migrat ion recorded a t  

these locations may be related to :  (1) differential commrcial f i s h i n g  effort  

i n  Cook Inlet;  ( 2 )  stock separation such as t iming  differences between stream 

and sloughs spawning stacks; and 43) v a r i a t i o n s  i n  river discharge levels 

which caused mig ra t i on  cesss t ion  aod or altered fishwheel catch efficiency. 

A p re l im inary  treview o f  the 1983 commercial salmon f fsh ing d a t a  f o r  Upper 

Caok Inlet  indicates t h a t  Fishing pressure was re la t ively  s t a t i c  between 

ear ly  July and ear ly  August except for  an e i g h t  day period beginning and 

ending o r  July 17 and 23 when extra fishing t i m e  was g iven  t o  the i n l e t  d r i f t  

net fis!~erman. This e x t r a  fishing t ime  resulted i n  'very strong'  catches. 

In  f a c t  t h e  highest 1983 chum salmon catch in the Ceijtr-a1 District  d r i f t  

F l e e t  w3s recorded on July 20 a t  approximately 123,000 f i s h .  Sockeye, pink 

and coho salmon were a l s o  caught a t  seasonal high levels d u r i n g  the July 29 

t o  23 com@,rcisi openings (Ruesch, peps. comm. 1. Prel iminrmry results o f  1983 

tag  recovery da t a  i nd i ca te  t h a t  chum salmon averdged a 10 day travel time 

between the in l e t  f i s h e v  and tbe icrwer (RM 26) Susjtna River (Tarbox, pers. 

cony. 3 .  1% i s  ",herefore l ike ly  that the dramat ic  drop i r ~  inseason ehuri~ 

r,aln~on catches at: Yentna and Sunshiiie s t a t i o n s  were a t  least par - t ia l ly  

inf1uenc:ed by commercial fishing i n  Cook In le t  as the f i r s t  migrat ion wave a t  

Yentna and Suoshfne s t a t i o n s  ended i n  the f i r s t  week o f  August a b o u t  11 and 

16 days c-espett<tleiy af ter  the  peak ccjmine~*c.ial catch. In teriy:s of whether an 

ia f l s rcne3i~g faci::,r of ctrum .;almcn ; i l igrat fon tqij:; l;.tai:ip s8~y;;-1,-~~;fn~i,  lthtti-c! 
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unfortut ia te ly  was no concerted e f f o r t  made t o  collect t ags  from carcasses 

from either sloughs or  streams entering the Susitna River above Sunshine 

S t a t i o n  nor were there any spawning ground surveys performed i n  the Yentna 

h i v e r  drainage fcr a d a t a  base t o  accurately determine this. However, stream 

and slough escapement were conducted i n  1983 upstream of Sunshine S t a t i o n  

and the d a t a  indica te  chum salmon were not  segregated by time o f  entrance t o  

these h a b i t a t s ,  The surveys indicate t h a t  chum salmon were abundant i n  bo th  

h a b i t a t s  d u r i n g  t i re last  week of July i n  1983. I t  cafi therefore be surmised 

t h a t  the f i r s t  migra t ion  wave t h a t  passed Sunshine  S t a t i o n  bet\nieen July 22 

and Augus t  7 was comprised o f  both slough and stream spawning f i s h  a s  the 

second mig ra t i on  wave d i d  not began a t  Sunshine Sta t ion  until after  the 

second week o f  August. The second migration wave t h a t  passed Sunshine 

S t a t i o n  may gel1 have been exclusively slough spaw,~ing Fish b u t  there i s  

i n s u f f i c i e n t  d a t a  t o  provide confirmation. 

The  t h i r d  potential agent influencing chum migration i n  1983 a t  Yentns 

(TRM 04) and Sunshine (RM 80) s ta t  ions was river discharge levels, A p l o t  o f  

the 1983 Yentna R i v e r  (RM 28) and Susitna River USGS provisional f l o w  d a t a  

f a r  the months o f  July and August show that  both river systems ixeached peak 

flaws i n  the f i r s h w e e k  of August (Figure 2 -3 -25 ) .  T h i s  was the same t ine  

f i shwheel s catches decf ined a t  Yentnn sand Sunsi~ine stations (Appendix 2-D) , 
- - 
(he sonar counts a t  Yentna Station also declined i n  th i s  period. I t  appears  

t ha t  high w a t e r  flows i n  early August may hare caused a temporary delay i n  

the ckriinl salmon m3(lrations a d  Yentna and Sunshine s t a t i o n s  and cori-espondiiig 

dec% *.ir~es "i w s t a t i o n  f.iishwhe~7 catches, At bodb s t a t i o n s  when f 1 ows r e t ~ u y n ~ b  

t o  pre-t l i  q h  wat~rrr levels chirnl salmo!? c l i t c i l cs  increased iil i:he C i  skawbeclr .:ria 

c/2t3 ~{jrfigr". 5;"f~jte ~ c ' j ~ ~ a r  CQ!;~~{;S i r ~ ~ y ~ ~ i $ , p ~  a $  '{t2~ty~;a f*?,;jt.ld- s a I "n: 



D A T E  

F i g ~ r e  is-3-.25.. Provisional &ischarge d a t a  from July 1 thb-dugh Augast 30 f o r  
the Susitna and Yentna rivers, ?,d:il t Anadromcus 
Investigations, Su tiydra Studies, 1983, 

Fishwheel catches reco~ded in 1983 a t  Yentna S t a t i o n  TRM 04) infIicale chum 

sairnorl had set-on? migrational preference fat- the south 0,. rjig.-th bciik of 

the Yentna River (Cb! 28) a t  tnis l oca t ion  (Appendixes Table  2 - ~ - 1  2 - 0 ' m ~ i .  

ri3;j ~ J F I ~  ktcA , ,rr't:i;l S$:atmicn f i  sirldliee'i ca$r<]ht a p p r ~ x  ii:rs r tile sai:]~ niil~b;lr- 

.Pa ' 4- ., il * a .. a 'i 59 (50 22;) 35 g:;jirgill. by t*ilp noi-th bsi2i; s;il%v!ipQ 1 i - h  h 4 j  "*i.: I,3I ~@;i-3~;y+~~~ :* * k 



i n  t3e S u s i t n a  River a t  Sunshine S t a t i c n  (RM 80) approximately 96 percent of 

the s t a t i o n  catch was made i n  the  t ~ o  e a s t  bank oper3ted f ishwlheels and the 

remaining f o ~ r  percent o f  the catch was made i n  the t w o  west t a n k  wheels. 

T h i s  wo~ld i rd<ca te  a s t rong  migra t i c : ia l  preference c f  chirm sa'mon a t  

Senshine Scat ion t o  p~ssage a l o n g  the east s ide  o f  the river campared t o  the 

west s ide  based o? the assumptions t h a t  stocks were mixed a ~ d  fishwheel catch 

e i f  iciency rcmai ned constant,  

Age composition da t a  was coi?ected from 553 chum salmon a t  Yientna S t a t i o n  

fTRM 04) and 1 ,043 chum sa'imor! a t  Sunshine S ta t j cn  RM 5 0 )  1 1983. The 

results hac;e been presented f n Table  2-3-36. The m a j o r i t y  o f  the escapement 

sampled a t  both stations were five and four year o l d  fish i n  order of 

abundance (Figure 2-3-~26). Other ages saiilpled included f i sh  2hree and s i x  

years old.  These ages accounted f o r  f ess t h a n  three percent o f  the t o t a l  age 

sample from each s t a t i o n .  

Table 2-*5-36. Analysis o f  chum sa'lmon age d a t a  by oercent Prom escapement 
sampl es  COI lected a t  Yentna , S~insk~ir 2 ,  T a l  keetna and C l ~ r r y  

w 

s ta t ions ,  Adul t Anadrontotts Ini3ect. 3 t i o r ~ s  Su Hydro SWddies, 
9983, 

Ypntna S t a t i o n  553 3 .=.. 7 3 *- 45.1 5h,3 0,4 
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i'iqure 2--2-26. Age cemposi t ior i  o f  F i  sk~wheel intercepted cht@,n salmon a t  Yentna , Sunshine, T a l  keetna 
and  Curry st ir  t i ons ,  Adul t Unadromouj I n v e s t i g a t i o n s ,  Su Hydro Studies, 1983. 



L e n g t h  ronipasi t e  d a t a  fro% (1983) escapement sampl i n g  churn sallnon a t  Yentna 

(TRM 04) and Slinshfne (RM 8 5 )  s ta t ions  arz  preseqted i n  T a b l e  2-3-37 and 

Appendix Tsbfes 2-E-13 and 2-E-14. The d s t a  i nd i ca te  ch salmion averaged a 

s l i g h t l y  ~~rnaller l e n g t h  i n  the Yentna River t h a n  i n  the Susiitna River a t  

Sunshine Sta t ion .  The respective aver-.je lcngtbs were 593 mm and 595 mm. A t  

Yentna and  S u s i t n a  rivers sampling l o c a t i o n s  fenla i e  chum salmon were about 20 

t o  30 mm larger i n  l eng th  t h a n  the males. 

SEX ra t30  d a t a  collected i n  1983 f r o m  Fishwheel caugh t  chum salmon a t  Yentna 

TRI4 04) and Sunskine fRi"l8) s t a t l o u s  are summarized i n  Table 2-3-38. A t  

both s t a t i o n s   ales were more numerous among the three, f i v e  and s ix  year  old 

f i s h  sampled, and -Females ou t  numbered males among the f o u r  year o l d  f i s h  

sampled. The chum salmon  alp t o  fem2le sex r a t i o  without respect t o  age was 

computed t c  be i ,3:7 and fo r  Sunshine S t a t i o n  1.0:1. 

Fecundit%.is 0% 27 Sus i tg ia  Ritet- female churn salmon were deter~nined from 

samples co!!ccted a t  Si tnshinn S3:ation (PW SC) between Ju ly  29 and  31, 1383. 

The  mean fecundity kiss 3,189 eggs per fema!e rbun salmon and r a n ~ e d  i n  number 

froin 2,478 to 4,336 eggs ( T a b i e  2-3-39). 

i ; ~ n e i - a l l y ~  tire 5;reati.r the l e n g t h  ~f a female szimoil t11e mo:-e egyc i t :  will 

qui^itain. Th i s  ;~l.;tior:sizip i s  apparent  from the churn ;;iiocn sample ce!leri~~ii 

3t ~~JQS!~IISP jr:r ( ~ i b f  80). A r*egr.essior? a f  l e n g t h  \.jjl:h the n~nibe:. i:ggs 

i ~ p y  { ~ m ; ; ~  i p i ~ '  t2-j jc  a17 * ;  ' , * ~ t ~ ~ ~ j i : p ~ ~ i j p  ( I +-% z : 3 0  

- " tr r *-. 

" " f 6 9-j i 8;  ; ; '*$' *".-.J -.? a Ajsc; * I : ]  t ; \ j t $ l * # b k  : ) * 4 ; " h ; 7  : 
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i !:I t L-2-37.  Analysis of chilni salmon lengths, i n  mil 1 ineters, by age class fro81 escapement s?mpl es 
* - col!scted a t  Yentila, Sunsh ine ,  [alkeetna and Curry s ta t ions ,  Adu' i t  P,nadrornous Inves'c'irjiitions, 

SU Hydro Stud ies ,  1983. 

----a*- --Fx-pna---- ---- r 
1 f 

n Range Limits 95% Conf, Interval - Wedian 3 1 
~ ~ i : ~ c ~ ~ a ~  j I_____ ---?'. --lya" 

c ' I l t e  C $  a53 PI - M F F H F" 1 f 

* i 

3 ; ?  95 .- ?i F r i . I O -  die @ b a 2' Conf inence Interval oq the ~ e a n .  4' iompos i te  of a 1 l aged a n d  non-aged sampi es . 



R 

5 0  

Q 

y = -2389.9+81.9(x) 
r 2 =  .69 
a = ,83 

20 

LENGTH 



l ' ab ie  2-3-38. Sex ratjns o f  male and female chvm salmon by age Fram 
escapemen? sarnples col lected a t Yentna , S u n s h i n e ,  Ta! keetna 
a ~ r d  Curry s t a t i ons ,  Adul t  Anadromous Invrs t iga t i c sns  , Su Hydro 
Studies,  1903. 

Szmof e Number Sex 
F 

7- 

Co!Hection S i t e  Agt. S 7" ze Males Feerra I es Rat? a ----- (M: F) - 

Sunshine S t a t i o n  

T a t  keetns S t a t i o n  

Curry S t a t i o n  

Irrcl udes a4 1 aged and non-aged samples, 



4" Table L-3-39. Number of eggs, l e ~ l g t h ,  weight and associated s t a t i s t i c s  f o r  
a l l  chum salmon sampled f o r  fecundity a t  Sunslhine S ta t i on ,  
Adcl t Anadromous Investigations, Su Hydro Studies, 1983. 

Sampl e 
Sire Mean S t a n d a r d  Standard Error Range 

Deviation o f  the Mean 

Number o f  Eggs 27 3,159 462,O 88,9 2,475 - 4,076 

Length  j;~rnj 27 61'9 43.1 823 524 - 708 

Height j g )  27 3,565 783,3 3i50,8 1,225 - 5,475 

retztionship between weight and fecundity which a1 s~ 5as am 'excef lent '  

correlation coefficient fac tor  ( r  = 0.84). 

Util + z i n g  both 1 ength and  weight 3s fndependent predictor var3ables the 

following multiple regression equation was derived: 

Y c  
= 15.38 + 3.25 (x,) + 0.33 ( ~ 2 )  

where: Y c  = predicted number o f  eggs 

x 1 - measured l e n g t h  

X 2  = measured w~inht 

and:  c o e f f  l etent a$ detet*mj f;at-{or4 

cc~fficient of corre la t ion jr) = 0 , ~ s  



U t i  l izaiion a f  t h i s  d a t a  f o r  predict ive purposes mus t  include a n  adjust#xent 

fcri- egg retention, This informatioil, f o r  chum salmon, i s  provided i n  Section 

3.2.4.2.2.3.3. I t  should  a l s o  be noted that  i n  calcuiatiing chum salmon 

fecundfties i t  was assumed t h a t  there were essentially no stiock d i f fe rences 

i n  nunlher o f  eggs per individual female f o r  S u s i t n a  R i v e r  stocks.  

Churn salrcrn fecundity da ta  was further reduced f o r  analysis by age ::itss. 

This  information i s  presented i n  Appendix Table 2-6-15 b u t  due  t o  

i n s ~ f f  icient samples s i z e s  shou ld  be coilsidered i n fo rmat ive  and n o t  

analyticai i n  nature. 

In  1985 chum salmon escapement estimates were obtained for  the  Susf tna R i v e r  

c k a n n e h t  %a1 kee"tna RM 103) 3 r d  Curry (RM 120) s ta t ions  by the Peiersei: 

markjrecapture method (Table 2-3-35). By Chis  method the escapement t a  

Taikzetns S t a t i o n  was estimate:! a t  50,400 f i 5 h  a ~ d  tc. Curry S t a t i o n  a t  21,100 

f i sh .  The 95 percent confidence limits associated t c  these estimates 

calculated a t  45,500 - 55,200 a d  19,200 - 23,500 f i sh ,  r espec t i ve l y .  



Tn 1483, chum salmoc fishwheel catches a t  f a l k e e t n a  S t a t i o n  (RM 103) totaled 

2,457 f i s h  and a t  Curry S t a t i o n ,  861 f i s h  (Tab le  2-3-11). Catches were 

nearly equally distributed between the east and  west  bank i'ishwheels a t  
- 

T a i  keetna S t a t i o n  (Figure 2-3-28). !!2e two east bank Fishwheel s z a ~ i p h t  47.3 

percent o f  the s t a t i o n  catch an.? the tiqo west bank f?shwheeis laeded the 

remai~ing 52.7 percent. These catch perce.!iagrs i n d i c a t e  churr, szlmon had a 

slight preference f o r  movement a long  the \$test bank a t  this location. 

UpsWream a t  Curry S t a t i o n ,  chum sal~non were more numerous along the e c s t  bank 

t h a n  the west bank [Figure 2-3-26). The  eas t  bank fishwheel caught 68.4 

percent o f  t h e  s t a t i o n  catch. The ~emaining 31.6 percent was landed by the 

west Sank fishwheel. The reported preference af c h ~ m  salmon f o r  raigration 

a long  the west bank a t  Talkeetoa S t a t i o n  and east hank a t  Curry S t a t i o n  

should be considered t i a l i d  assumit~g no stack di f fe ren t ion  o r  difference i n  

catch efficiency between e a s t  and west bank operated fishwhee!~ a t  e i t h e r  

st:iisn, Probabi e factors i n f  S~encing chum salmon migration along a 

particul sr Sank preference are v e i  o c i  t y  , channel corrf i g u r a t i o n  and w3 t a r  

depth. 

The results of sampling the 1983 chum salmon escapewents t o  Talkeetna 

(RM 103) and  Curry (!tM 1%) sttaticns f o r  age ase i - ~ r j v i d e d  i n  Table  2-3-36.  

Th@ d a t a  ir tdicate the esczpements t o  b o t h  s t a t i n n s  vlere comprised fieariy 

R X C ~  1 1 ~ f  ~ e - 1 3 ~  of  i?vn s;d for j r  yea r  o i d  i i s h  by respective or*der 

(Figure 2-.1--26). T h r ~ f i  2nd s i -  yeat- old churr: salnwn viere represeil*ted 3% 3 

n!iniiiial leiie'i a t  T a l  keetna S t a t i o n  anri re re  no t  st a l l  pl-eseilt i n  

iisc&pein.-.iii- s3-!pI ed z t  Curry S1:ation. 
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I n  1383 chum s a l i ~ a n  tagged a t  S u n s h i n e  S t a t i o n  ( R M  80) were r ~ c a p t u ; ~ - e d  tit 

RFi 103) aod Ctir-ry JRM 120) stat-ions. Recaptures were a l s o  made a t  

Curry Sta t ion  o f  fish released s t  Talkeetna Station. The results are 

provided i n  Figure 2-3-29. The da t a  indicates chum saimon mi grhated upstream 

a t  an average ra te  o f  3.8 mpd for  the 23 miles between S ~ n s h i n e  and Talkeetna 

stations, Betweer1 the 17 miles from Talkcztna t a  C u n - y  station~s the average 

migrat ion speed was less a t  3.6 mpd. The overall travel rate between 

Sunshine and Curr;~ s t a t i o n s  was an average 4.7 mpd. The d a t a ,  ~ r i t h  outliners 

removed, would i n d i c a t e  t ha t  generally chun sa'l~ion ascended a t  a faster rate  

between T a l  keetria and Curry stations than i n  the 23 miles reach downstream. 

(Figure 2-3-29). 

Length composition da t a  collected i n  1983 a t  Tslkestna (RM 103) and Curry 

(RM 120)  s t a t i o n s  are provided i n  Table  2-3-37 and Rppendix 2-F. General'ry 

the %ale chum saiman sampled a t  t!ieqrl stations were a larger lenoth t h a n  the 

females, The average chum salmon l e n g t h  measured a t  Talkee'cnd S t a t i o n  was 

606 i ~ m  l-nd a t  Curry S t a t i o n ,  614 mm, 

4"' sex composition (1983) d a t a  col lezted f rom esclperilent sampl i n g  o f  the  Susi t na  

R i v e r  n ~ a i n  channel above Yaikeetna (RM 97.1) are p: ovided i n  Table 2-3-38. 

- B ine n~ale 'to female chum salmon sex r a t i o  computed Tor Ta'lkeettla S L a t i o n  

(f{ f !  103: a t  1.5:1. Upstream 17 mi irs a t  Curry S ta t i c3  *the r a t i o  ~ jas  

1*9:1&. 



N u m b e r  ~f Daya Betwrkaaan Capturrsa: 

7q Feliqr*atior!ai rates of cllun~ saln~orl between a )  Sunshine and l a 1  keetna sta.tions, ( b )  T a l  keetna 
a n d  Curry sea-t ions and  ( c )  SunzHine and Currv stations, A d ~ l  t Anadramogs I n v e s t i g a t i o n s ,  
5; ;:;t;r.u 5.cua1 es , 1983. 



:!,2,4,2,2 A i o o  Ground Surveys 

3 , 3 , 4 , 2 , 2 , 2 , 1  M a i n  Channel --- 

In 1983 no inclusive main ctianne'I spawning ground surveys #Ere conducted. 

However, s i x  main channel chum salmon spawning areas  were found by the stream 

and sf  ough sir vey crew sta"iioneb a t  Gold Creek (RE4 137). E\ l i s t  o f  these 

spawning areas are provided i n  Wppeadix Table 2-G-1. !$laps o f  these locations 

are provtdeu i n  Appendix 2-6. 

She s i x  m a i v  channel spawning locat ions identified i n  I983 were found between 

RM 115.5 and 138.9 (Appendix Table 2-6-1). The spawning was recordtrd between 

September 9 and Gctober 1. The s i t e  suppor t ing  the highest  number o f  

spawners w a s  located downstream o f  the mouth  o f  Slough 11 (RM 136.3) a t  

RM 136.1 (Appendix Figure 2-6-9 A",his location a t o t a l  o f  $77 c h u ~ ~  
\ : 0 ~ 3 -  

salmor were observed on Septesber 9 and 17, 1983. The numbers o f  spawning 

chum salmon observed a t  the ciher f i v e  locat ions ranged Prom 4 t o  56 f i s h .  

In 1983 a "Lot51 c f  20 streems were surveyed fo r  salmon presence beedeen 

RM 9e.6 and 161,3, The results are provided i n  Appendix Table 2-6-3. 

Seven s%:t*eams above RN 98,6 were found ts esnta i r~  chum salmon iw 1983 

1 Tab% e 2*-3-40 keak spawning ground ccrrntr; rubsiant$atr?lcl a min*[nlum 

Js,e4X) of el;capeiti~nt j,. ,&lx f ish j n t ~  these i;ttS@ams. The aajo:*$d, j s r  

.( 8 ish e w ~ r e  cauaeed 43 i ~ d j a n  River (RM 198.6) and Portage Creek { ~ $ f  ]i$b8c9j, 



Table 2-3-40. Chum salmon peak escapement counts f o r  stream h a b i t a t s  atcve 
PH 98.5, Adult  Anadromous Investigations, Su Hjrdro S'tvdies, 
11983, 

aui7lber Counted 
toca t i  OD 4s-s.-- Date Stream RM) I/ L i v e  Dead T o t a l  

- 
--- - .  - -b 

Lane Crelek 113,6 8/15 4 0 6 

k o ~ ~ e r  b1cKenmie C~eek $16,2 8/15 J. 8 1 

5th  o f  July Creek 123,7 8/5 6 C 6 

4 t h  o f  July Creek 135 ,Q 8 /27  943 5 148 

IndSan River 138,6 8/27 287 435 722 

Jack Long Creek 144-5 8/ 12 L 0 2 r? 

Portage Creek 148,9 -- 8/26 424 102 524 

f OTlett 863 542 1,411 

Ll River M i l e  

~ In 1983 fewer chum salmon were enumerated i n  Indian R iver  RM 138.6) by 

~ helicopter thali were actually present based on a comparison o f  what. was 

~ coun"id do the ground i n  the f i rst  m i l e  o f  stream and the aer ia l  counts by 

~ helicupter o f  the t o t a l  16 m i l e  ?each o f  stream f r o% the mouth 

~ Figure 2-3-30 Considering 16 m i l e s  of stream weye surveyed by air and 

b 
- ' *f*J B <y i" \%#* st~earn mite, 1% colrtd be conclindcd, aside from aer4a'l counts providing a poor a 5' 
\? '9- ineasure sf Ind4an River 2scaperi~nt~ ;..list the f i r s t  mile reach o f  Indian Riveis & * ~ 'ic: 

i n  1.983 was an essential chum s~lsncn spawning hab i t a t  o*f possibly more ~ l v e  

~ than the remaining upstream reach, 

~ P~r-tage Creek Rbl 148.91 irg 1983, more chtlrn saimot? nci.e c.juzli:eii by 





quarter nlile reach jfrppendix 2-6-3). From a comparison o f  the timing 

d i  f ferences between the ground and he1 icopter counts, i t  coul ci be concluded 

t h a t  the f i r s t  quarter mile reach o f  Portage Creek i s  mainly a migrational 

corridor and the majority o f  the fish enumerated i n  this roach on the ground 

counts were f i s h  t h a t  spa- -:d upstream Figure 2-3-30). I f  the  first quarter 

mile reach o f  Portage Creek were o f  similar spawning hab i t a t  value as the 

upper stream reach the  d i f ference i n  t iming o f  the peak counts would not be 

as apparent  as illustrated i n  Figure 2-3-30. 

For ?985, the chum salmon escapement counts o f  stream habi tats above RM 98.6 

provided a basis t o  deternine when spawning occurred. From theis infomation 

base chum ~ a l m o n  spinwn2d i n  stream hab i ta t s  from the last week o f  July 

through the second week of September (1983) w i t h  the peak o f  spawning 

occurring between the f irst  and last weeks o f  August. 

3,2,4,2,2,3 

3,2,4,2,2,3,% Observation Ljfe - 

I n  1963, a t o t a l  of 67 chum salmon were monitored fo r  observation l i f e  ir! 
1 

sloughs Moase (RM 123.5), A' (RM P24.6), 8A RM 123.E), 9 (RM 128.3) and 11 

f2M 135.3) The results are presented i n  Table 2-3-41, 

Tl~e avevagt? observation l i f e  c f  m chtlrn salti;on f n  a slough \ l a b i t a t  was 6,9 

days as detei-mified From the r e s u l t s  of f i v e  sloughs strjdied in 1983 (Table 

2-3-dkb). kio~qevcr, obs@ruast!sn i i f n  3verages t ~ a r i e d  i~ej;wee:j sloughs t2i?d 

I,e$v::;;(zr: ~i;:]!? h~i ,d  *fci.fii)if chum sij'[njcna ! r ~ j q t  p;{i3iijpje r+$tt*fa k ; . a b ~ t t 4  -..r, ;:ijig;alf- w , , ~ , : i  ,, t i , ,  4; i '  a 



Table 2-3-41, Sunrmary o f  mean nunlber o f  days individual chunl safmao were abserved 
i n  sloughs Moose, A ' ,  8A, 9 and II, A d u l t  Anadramous Investigations, 
Su Hydro Studies, 1983. 

Bales Fema 1 es Comb i ned 
S l  oush --- m,. -1 --,-- 

- 

1 1 Mean a Range Mean itange %ea ra 
7" RW --- n n 

(days ) (days) bays ) l[days (days) 

3.1 13 B,5-E5,5 4 - 8  16 IBS-33[ga5 9,7 29 %,5-30,s pcI.-zcparr 7,s 
RM J.35,3 

Mean Average f i e 9  

observation days i n  Slough 9 WW 128.3) whereas i n  slough 11 (RM 145.3) the 

average was 7.5 days. In these same sloughs the averdge observatian l i fe  o f  

maie chum s a l ~ u n  was less than that  recorded of female chun~ zalman. The 

difference i n  ciium salnron observation 1 i f e  bet~deen sloughs can be p a r t i a l l y  

a t t r i b u t e d  t o  var ia t ions  isn the visibility of fish i n  the sloughs. For 

example, as shown i n  Fjgtare 2-3 - )31 ,  visibtlity i n  N83 trsas restricted ira 

Slough 9 much a f  the t ime  chum salmon \$ere present and i t  was here Lhat chum 

salmon averageti "Lhe la\.sest observation l i f e  of 4.1 days, i n  those sloughs 

.jijcf.i as S'BntSjg;rh 4 where u8estp.icted v i  55$i 1 i ty cond*l were 0 f " t ~ n  e:>c~gipted 

u a n  

~ 3 %  dj f - f j cu ]* t  jcjca&t: f$sRi. Ehj. ~ c ~ e p 3 1 ' 1 ~  to leci; ~ i ~ ; ~ ~ g . p v ; : $ i ~ ~ i  

i:im:> , "=:*s- r~~~~ cg s*ccopdg+d i pa $ii:l:;c j;;kb2{ $#<3 *-A g , a : t \ p  - X iq t.8~J3t5i+'t 



d i f f c r e o ~ e s  i n  the average stream l i f e  of chum salmon between sloughs, wi th  

s t ream l i f e  be ing  def ined as a measure o f  the number o f  d a l ~ s  a f i s h  i s  

physfcally present i n  a h a b i t a t  w i t h o u t  regard t o  visibility. However, a 

limitation o f  the observation l i f e  d a t a  i s  tha t  influences of v i s i b i l i t y  and 

stream l i f e  can not be separated wi th  a relatively small sample o f  fish such 

Data 

Figure 2-3-31. Periodicities o f  r e s t r i c t e d  v i s r ' b i l  i t y  t i ons  and churn 
salmon l i f s  observations i n  1983 a t  sloughs Moose, 8A and 11, 
WduF t Anadromous Investigations, Su Wtydru Studies, 1983. 

I n  1983, not a l l  the f4si.i mani"cord fo r  oobgervatrjon l i f e  were con*fjrurned 



r~jonit~ored were observed ait one time o r  another  t o  be spawn in!^. A t  Moose 

Slough (RM 123.5) only one o f  the seven f ish monitared spawned. I n  slougl: 9 

RM 228.3) and I I  RR 135,3),  71.4 and 79.3 percent o f  the f i s h  sai;+pled 

respectively were observed spawning. The h i g h  percentage o f  non-spanners i n  

Moose Slough can be a t t r i b u t e d  i n  p a r t  t o  milling a c t i v i t y .  I D f  the seven 

f i s h  monitored s i x  were c l a s s i f i e d  as milllng f i sh .  Two of these f i s h  la ter  

spawned i n  Sl oagh 11. 

Tabla  2-3-42 i n  comktnation w i t h  Appendix Figltres 2-6-2 thru 2-6-5 summarize 

where the chum salmon monitored for observat ion l i f e  i n  1933 spawned wi th in  

sloughs Moose (RM 123.5 and 11 (RV 135,3 

most obvious finding was t h a t  chum salrrron generally had a h ighe r  preference 

towards t!>e lower slough hab i t a t  zones For spawning tljan sockeye salmon. For 

example a t  Slough 11 approximately 90 percent o f  the chum salmon spawned i n  

kabi ta"czone 1 a ~ d  d *#hereas about 85 percent of the sockeye salmon spawned 

above h a b i t a t  zone 3 Sectfan 3,2,2,2,2,3,1 

In IN83 a t o t a l  o f  35 ~ I o u g h ~  hab i ta t s  above RPI 98.6 were sirrveyed far  saimn 

presence. The results are prese~ted i n  Wppendix Table 2-6-2. 

Tv ie~~ty  three 0% the 35 sloughs sturvey~d above RM 98.6 were fount1 t o  caritain 

c!\uttj si~lman f n 8983 "Fable 2-3**43 Eighteen of these sloughs were used f o r  

spawning. Sloughs 38 (RM 101,~4), 5 (RM 10T.$) ,  GA (RI4 112.3), 80 (RW P21,B) 

aricj 18 (pH $33.8 wtirae covrsidered to  be only a i i j l f l r g  areas based 

6b$f>tl,f:(;! 43f r p b " . e ~ - e - i . . e + p  ..,, ~ c l : , ~ t : ~ ~  and  *#paweiiny ac::itiiy, 



Table 2-3-42. P~rccntagcs o f  chum 5 ~ l m a n  monitored f o r  observat ion l i f e  t l ~ a t  
cpawoed by hah i ta t  zone i n  sloughs Moose, k g ,  ;BA, 9 and 11, 
Adul "L~nadrmous  Investigations, Su Hydro Studie::, 1983. 

------- '"."-PI -- uU_- 

Percent 

Slough Percent Spak~ning Locations %1 ,- 

w i t h R M  n Spawning 21  by H a b i t a t  Zone - spawn4 ng 
a d  - 1 2 3 4 5 6 7 

31 - 

I' RM = River Mi te  

Habitat  zones defined i n  Appendfx Figures 2-E-2 Lhru 2-6-5, A d u l t  
Wnadro~ous Investigations, Su Hydro Studies, 1383, 

Includes milling f i s h  and a l so  bear killed and other non-spawning 
mortal f l f  es, 

'The highest concentrations o f  spaming chum salmon ~lrere *found i n  sloughs 11 

(22,9%), 21 16,JX) and 9 between the second i~eek of YSugers",asl th52 

l a s t  week of September, 1983, Spawning peaked i n  these habi ta ts  be,h+cen the 

7 *  re ia t  4 bz'eek 0°F August nxid "Lhe f i r s t  week nf  Septembet- {Fiiyu~~e 2-m3-a3i? aa8 

Appendfx 2 - G  



Table  2-3-43. Ch~i31 satmcn peak escapement counts fo r  s i o u ~ h  h a b i t a t s  above 
RM 98.6, Adult Anadromous Investigations, Su Hydro Studies, 
1983, 

Date 
Number C a ~ n t e d  

ti" ve 8eiad~ T o t a l  

TOTAL 1,007 460 1,467 

In 1983 the to ta l  peak spawning count s f  chum salmon Po s?ough habitats above 

RM 98,6 was 1,457 fish less 12 f i s h  recorded i n  peak counts o f  sloughs 38, 5 ,  

68, 80 and 10, (Table 2-3-44 This count a f  1,455 f i s b  represents an index 

0.f the tlstal escapement (Cowsens ei. in3 , ), An estimate ~f the t o t a l  spavsnincj 
11 19 p;capemenl: hiis bea., y:*o\rided i n  Tabie 2-3-44 o f  2,g51) f lsh.  it~.ls astiinat<? 

ye F,li4 "a 2- k#,;li - c: gr t- L~ ; j f>~j i f l .  14 percent r j f  ~3: jrfi3+ted cbwfi i;<{:u~ii e s ~ i i ; t e ~ c n m ~  t o  Cur'>*;!; 



.- s 3 " " t " e -  i s o ! e  2-3-44-. t o ~ a  8 1483 chum salmon slough escapemenebs hetween RM 98.6 and 161.0, F d u l t  
Anadromous Investigations, Su Hydra Studies, 1983. 

RBuer Tota l  Fs" sR -.- l i  Peak Live-Dead Mean Obaarvation 2 "Dugti % of l o t ag  3/ % o f  C u r r y  - 
S ~ o u y h  M i  ?c Days Survey Caitsnt LjQe f n  Days Escapement StaughEscapement S ta t l snEscapement  

l/ -- !lumber sf fish days were calculated f o r  sloughs t h a t  had peak survey counts 15 f i s h .  Refer  t o  Sect ion 
2.4 f a r  detailed d a t a  analysis procedu~es. 

2/ ew - iata.1 slough escapement i n t o  sloughs h a v i n g  peak live-dead survcly cocct~ts o f  15 f i s h  were computed by 
mu1 tip?yi'zrg the peak l ive-dead survey count by 2.0. T h i s  value represents the sumnation o f  the 
est!mated s9oagh escapement divided by the suamation o f  the peak live-dead survey count2 for  a l l  sloughs 
w i t h  peak survey counts 50 fish. 

m * 
B 

2 1083 C~frry S t a t i o n  churn ss'imon escapement was approximately 21,190 fish.  



a ---- SLOUGH 2215 

-@SLOUGH 9 

DATE 

q f l ~ H  
SC*- F i g u ~ e  2-3-32. Chum salmon live counts by d a t e  i n  stouyks 9 ,  11 and 21, 

Adult Anadromous Investigations, Su Hydra Studies, 1983. 

~ A of 21,100 f ish .  I f  abou4t 3,000 chtrm salmon spawned tnJfybGbvdqAlg~ .r P 

;*@&''.p 
slough kabietats above KE"1 98,Q thevt about 18,000 o f  th,? 21,000 chtim sa'lmon +&-._,, 

II 

* -  -1 O which migrated t o  C U ~ I ^ : ,  Stat jan ;nc'[\~cBed f i s h  iqkiebr vJere ss ! i l n g  atqd laei;er 'ce?~piib 
ivt lfiw""/ 

spai.br:ecf i r ~ l o p ~  ,JH 98,6, 2nd - f i s l ~  wf l ich entered and 5:lak4ne~i f a  Su$ i t ,~ la  Rltbjcr i 



I n  1983, a t o t a l  o f  229 female chum salrcon carcasses were sampled for  egg 

retention i n  I2 sloughs artJ one main chanoel spawning habitat between RM 98.6 

aild 161.0 (Table 2-3-45;. The average egg retention from a eisinposite of 

tl.cese san~ples gas 114.1 eggs per female. The median retention was 5.9 eggs 

which indicates nearly a1 1 the females sampled had completely si],ai-rncd. Less 

t h a n  four percent a$ the females sampled d ied  r e t a i n i n g  mcre t h a n  1,000 eggs 

each (Figere 2-3-33), 

C H U M  

mean = l l - 4 . 1  eggs 
madion = 5-0 





The 1933 escapement o f  coho salmon i n t o  the Yentna River (RH 28) was 
- 

monitored by SSS caunter.s located a t  Yentna Statjon (TRM 04 he escapement 

bias approximated tfi be 8,550 fish Table 2-3-22). Daily coho salmon passage 

rates are presented i t 1  Appendix Table 2-C-3 and Appendix Figure 2-C-1. 

A t  Sunshine Sta t ion  jRM 80) the coho salmon escapement was est imated t o  be 

15,250 f ish i n  1983 (Table 2-3-46). Th is  v s l ~ e  was derived us ing  

confidence i n t e r v a l  o f  13,450 t o  17,600 fish (Table 2-3-45). 

Table 2-4-46. Petersen populatton estimates wi th  associated 95% can f lde~ce  
intervals o f  coho salmon migration t o  Sunshf ne, T a l  keetna and 
C u r ~ y  s ta t ions ,  Ad@! t Anadromous Invest-igatisns , Su Hydro 
Studies , 1953. 

I/ Population E s t i m a t e  iocatian Pa rameter --- --- ---IT_- -fup 

- rn = Hur:lbe~- of' FFf sh nar!stt$ ( a d j u s t e d )  

r: - To;-a- ?;umber ~ f '  +Fjrlr qxamf:~ed for  marks dtrrir:g sampl irlr3 c:142s:jsc 
9") r; 9' To$;aS ilu;gt~r+ 0.1' f j  517 n b 5 e r v ~ ~ i  d r3~ -  i ni; k ; ; rg  a, .+ &4 .; j 1 j ng : ~ t t ~ ; i  '; + 

4 

a"; fji; -i: -j f 4 qq < *;- *: a v ,, s W .  ., $, Oa!a~:*$? c,, cG 1 az ~-t;~l:-;t!tbt-tt,:l &, . ;iiLsJy$;; ; 



i n  f 983, 574 coho salmon Here intercepted by the two fishwheels; operated a t  
1 * rentna S t a t i o n  (TRM 04) and def4ned a 59 day migrat icnal  period (Table 

2-3-11), eased on these f-ishwhijei catches the nligratioll began on Ju ly  7 ,  

reached a midpoint on J u l y  27 and extended through the las t  operat ional  day, 

September 4. The migration peak occurred on approximatt~iy July 23 

Table 2-0-3, Also  based on fishwheel captures, i t  was deternrined t h a t  coho 

salmon were more abundant  along the south bank where 53 perpcent of the 

fishwheel catch a t  this  s ta t ion  was recorded (Figure 2-3-34). 

By iilterpvetation nf  fishwheel catch s t a t i s t i c s  i t  was fouad t h a t  the coho 

salwon a i i g r a t i ~ n  t o  Sunshine S t a t i o n  (RM 80)  i n  1983 began on July 2 3 ,  

reached a midpoint oii August 5 and was esssntjal l y  complete by August 25. 

The migration reached A peak cn August 4 (Appendix Table 2-D-6). From 2,254 

fishwheel captures i t  was determl'ned t h a t  coho salmor! migrated primari ly  

a long the east bank where 82 percent o f  the intei.ceptions a"r,eRis s t a t i o n  
- 
table 2-3-11 and Figure 2-3-34). 

She d i s t r i b u t i o n  o f  fishwheel catch per. hour as s function o f  t ine is  

illastrated i n  Figure 2-3-34 and reveals a d i s t i n c t  bimodal patcern i n  the 

cchs salman catch curve f o r  fishwheels located on bath hawks sC the  r j v e r  a t  
* a  Yentnil (TRM 64) and Sunshine (RM 80) statiocs. l n i s  pattern i s  a l s o  a p p a ~ e n t  

f s ~  dkre f i sh~!bael~  located a t  Ta'i keetna (RM "n3) and Cut-~y 

w- (i (tzigor5e 2-3-35), inrec possible expIandt1'on'; may serve 'to explain t l ~ j s  

df sty$ bution. Tiley are: 1 delayed ~esyonse %a coho salmon catches i n  the 

[;o~i; igaSet connne?*r,4s8 PisRciily, 2) stock di-fiererpces i n  m3gratiaiizal t i i r i ing o f  

coho saitlvaas! and 3)  aBE:e~*i?iion in rnjgratdonz? igavcmentp. i n  re5panse ti! a 

V r j  " r  I 1 tjn\-*i at ion  i f r  !;e84sonal ssis$ Qfia R$ g:rey f;i .:kra~~cs, '[n ~TPZ\I es-i rig f:i l(l $bj\~;j;;(:q[ 



F-igure 2-2-34. Mean hoar'ly nsvd cuinrr latr 've percent f ishwheel catch i.f co!ro 
salr.::,r~ ;P: two day periods a %  V~s r tna  a:13 Slanshii~p sj:pattons, 
R d u l  t !\vsailro:rra!;s 1 nvcr; i.3 ga Pi oiis , Su Hy:frc? S t i id  i e s  . !5383, 





catch f i gu res  i t  cac be seen t h a t  the low catches occur an approximately the 

siine days,  kugust  9 and 10 a t  a l l  Four sampling stat ions.  Differentti11 

migratiorlal r a t e s  fo r  individual stacks and low catches as a result o f  the 

c m e r c i a l  f i shery  would result i n  low points i n  the fishwheel ca t ch  

d i  str i  but ion a t  t ime  interval s corresponding t a  coho salnon mig ra t i ona l  rates 

beedeen s ta t ions .  Th is  however, i s  n ~ t  the case and by examir~ing 1983 USGS 

provisional Strsitna and Yentna rivers discharge d a t a  i t  can be found t h a t  

peak flows fflaading conditions) occurred on approximately August 10 and PI 

i n  both rivers (Figure 2-3-25 These peak f l ows  correspond csxactly t o  the 

low points i n  the fishwheel ca tch  per hcur ci l rve and  wotlld seem t o  be the 

mast pf atasible explanat ion t o  the bimodal catch d is t r ibu t ; ion  a t  these 

s ta t ions ,  

A partion o f  the 1983 coho salmon escapement pass ing Yentna (TRM 04 

Sunshipie ( R M B O )  stations were sampled t o  i d e n t i f y  populat ion age 

composition. Results ape surmarized i n  Figure 2-3-35 and Table 2-3-47. Caho 

salmon migra t ing  t o  Yentnc~. S t a t i o n  were compj*ised o f  80.4 percent four year 

o ld  fish, 16.1 percent three year o ld  f i s h  and 3.5 percent f i v e  year o l d  

f i sh .  A11 coho salmon sampled here spent a t  least iane w i n t e r  rearitlg i n  

Presht.rator and 80.9 percent migrated t o  sea in their ;  t h i r d  year o f  l i f e .  

Interestingly, 2.6 percent of tile sample d i d  not oareminter i n  the ocean 

enufronnient insleati returned l'r; %he f a l l  of' the same yeat: they ?y%rrate?d t o  

sea, A2 Sunsha'ne. Stintlon 516 coho sa l t~on scales @$ere collected from the 

es capenrent Table 2-3-41 Qr' these scales 63,3, 35.9 ai.id 0.8 perct:wnkes 
.uj u repvesentled fobr*-  t h ~ ~ e  and f i v e  year o l d  f i sh ,  respectivzly .. i lrt; nlajn?*f*by 

of' the ~(3)13 salmon samplefj, 63,l p%14cent, outmf gvaled $n l:ireir t l r f r d  Y@;R;* (19' 

1 f<: 
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"If s r l ~ u r e  2-2-36. Age composil;i~n af f ishwheel intercepted coho salmon a t  Yentna , Sunsh ine ,  Tal keetna and 
C~jrry s ta t ions ,  A d u l t  Anadromovs Inves t iga t ions ,  Su Hydro Studies ,  1983. 



l eng th  ( F L )  and related age information was a l s o  collected fro01 a subr;ample 

o f  t h e  coho salmon escapeinent a t  Yentna (TRF! 04) and Sunshine (Rb 80) 

stations i n  I983 and the results are s~imrnarized i n  Table 2-3-48. The meail 

l e n g t h  o f  a l l  ccka salmon measured a t  Yentna Station was 528 m i  The 

cornpasite mtean ierugth o f  a l l  coho salmon mea~irred a t  Sunshine Sta t iu ;?  was 523 

m. Sex composition relative t o  age f o r  coho salmon collected a t  Yentna and 

Tifble 2-3-47. Analysis o f  coho salmon age d a t a  by percent from escapement 
samples ca"r9ect.ed a t  Yentna, Sunshine, Talkeetrra and Curry 
s ta t i ons ,  Adul t  Anadromrpus Investigations, SI; tlqfdro Studies, 
1983, 

a /  Age Class - 
Collect-!on SjLe n sl.ltv-.uQU- p - I I I  

32 33 4 c& m, 44 
*.e- 

54 

a t  3 ITp  
Sunsh5ne S t a t j o n  516 35,9 a 8,% 63,1 em 8,8 

Tal-.eetn2 S t a t t a n  231 39 ,4  - 0,4 60,2 - .pl 

Cvrrj! S t a t i o n  47 46%8 6p - 53,2 IId - 

1/ G i  1 bert-Rich Notation 
1- 

S~nshine s ta t ions  i n  4983 indicate that zsles were consistently more abundant 

than Fema!es f o r  ii11 ages a t ,  bcth s i t e s ,  w i t h  overall sex ~ . a Q i o s  a f  2.3:X ar,d 

1.2: 1 *in the above s t a t i o n  order (Table 2-3-49). 

*YP r h e  cnbjo salv~cmn escapement ta Tal keetna S t a t S r n  ( R N  103) was approxlt~~iitel  y 

2,450 faji;h 1903 jW[ahl.e 2-3a-f4f<), ?,.ti C:jtqrj$ Sr.at*icpn 320) etlg2 ;~5r:ap~\ifi;t?j~ 

Fh,, ,, i: vs&:, ~ - , ~ $ j q l a ~ e ~ i d  $$! 820 ib:Oi~cg ~ ; ~ ' ~ ~ ~ ~ r . ;  ($j",l,", 22..::-.4fJ t% oijiAj! ; ~ ~ ~ ~ ~ g i ~ ; ~ ~ ( ; t ~ ~  +jiil.;[$(y&- 



-a _ - 
tgc:e 2-3-48 - Analysis of coho salmon lengths, i n  millimeters, by age class from escapement samples collected 

a t  'fentna , Sunshine,  Tnl keetna and Lurw s t a t i o n s  , A d u l t  A~irlrun:ous Investiga ; ions, SU Hydro 
S t ~ d S e s ,  1983. 
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an unitnown number ~f m i 3 1  i n g  f i s h  which returned downstream t o  spawn below 

the respective stations.  

8s depicted i n  Appendix Table 2-D-9 and Figure 2-3-35 fishrvrheel catches 

jndica te  the 1983 coho salmon mig ra t i on  a t  Talkeetna S b t t i o n  fRM 103) began 

DIP Jafly 30, reached a median on August 14 and was essentially complete by 

Table 2-3-449, Sex r a t i o s  o f  male and female coho saImsn by age from 
escapement samples col lected a t  Yentna , Sunshi  ne, Ta1 keetna 
and Curry s ta t i ons ,  Adul t Anadro~~ous Investigations, Su Hydro 
Studies , 1983. 

Sex 
Collection S i t e  Size %ales F e ~ a k e s  Rat$ o 

--- P C - -  

!+!: F 

Yen tna S t %  t i on 3 58 s3 15 nrP 2*3: 1 

Sunshine S t a t i o n  3 185 110 75 1,5:P 

4 327 179 148 %,2:% 

Cr!i.tBy S t t a t  i o n  3 3 22 36 6 2,9:1 
4 25 97 8 2*1 : l  

a /  All - ""$ $2 48 24 ;: * (1 : 1 



Sep+-e!ck.~r 7 .  The migra t ion  peak was on August 16, From the ill lt$c.tration of 

Pisilwheel catch rates portrayed i n  Figure 2-3-35 ccjho salmla.3n were anre 

abut:dant along the west b a n k ,  where 69 percent o f  the fishl~heel catch a t  this  

s l a t i o n  was recotebed, 

B t  Curry S t a t i o n  (RE 120 the 1983 coho salmon fishvrheel m?'glpatfon stai-ted 

on July 28, was m-id-way through on August 12 and virtuallj, c~mplete by 

September 2 (Appendix Table  2-D-12 and Figure 2-3-35 The pealk of %igra t ion  

occurred on August 15. From the 93 Fishwheel captures i t  i s  apparent t h a t  

coho salmon were -emore prevalent along the east bank, where 63 percent oF the 

fishwheel catch a t  t h i s  s ta t i on  occurred (Figure 2-3-35), 

Recaptures o f  coho salmon tagged a t  Sunshine (Rt4 80) and T a l  keetna (RM 103) 

sta t ions i n  1983 prcvidz the basis  for  the migrational t im ing infomat lon 

which i s  portrayed i n  Figure 2-3-37. As illustrated, cohc salman required an 

average o f  17 days o r  1.4 mpd t o  navigate t h e  d?stance o f  23 miles betareen 

Sunshine and Taikeetna stations.  Bet~aen Sunshine and Curry (RW 120) 

s ta t ions ,  a 40 m i l e  distance,  the average travel t ime was 21 days ov 2.0 mpd. 

The 17 mf les  between lalkeetria and Curvy staatians were trave-[led by cahd 

salmon i n  an average o f  three days f o r  c rate o f  5.7 mpd, 

Twr! hundred t h i r t y  7aone and 47 coho salmon ii~"ct-ceptud by f i shwkeel s located 

3-t  Talkeexna (814 103 and Curry (RN 120 s t a t i o n s  sanlplgd Fnr age i n  

1983. Results are summarized i n  Table 2-3-47 and Figure 2-3-35. i h c  sa81ple 

collecked a t  7zalkeetna S t a t i o n  segregated t:o 60,6 prycent four yea; u'ld i i s h  
* 

ri?id J9,4 irt2rceilt three ye8r ~ ' l d  f-isi~, mrajorl"i.y QP t l i e  coh;i s;~!rr:~n, Q3,2 

*rs 
~ s ~ ~ ~ ~ ~ ; ( ? ~ ~ x  iljaiqr$$ftd i n  their. $:i!.irz? yd:;]~ 5-jf;'b & t ; ; ~  ; a - p s j ~ k + ~ ' i - ; f : t  -:? 



I @ I  N u m b e r  o f  Ow@ 8@4w@en C a g t u ~ i ~ a  

U" I - r g i - c  %--3-:37. M<gra ti anal rates o f  coho sal;non bieweer? Sunshine arrd Tal keetna statt ons, b )  lalkeetna 
a n d  C u r ~ y  s ta t i ons  c<nd [c Sunshtne and G y stat l 'c ins, A d t r l t  Anadromous I n v e s t i g a t i o n s ,  
Su Hydrcr Studies, 1983. 



S t e t i 3 s  ~Jerc co~prised of 5 3 , i  and 46.6 percent Four and three year o ld  f ish,  

respcictibleiy. & g a i n ,  t i c  l a r g e s t  poi*%:ion, 53.2 percent, migrated t o  sea i n  

ttieSr t h i r d  year o f  l ife.  

a n t  associated age da ta  were a l so  cot lected From a subsample o f  

the  t:oRc. saisar: int,kccepted a t  T a l  keetna ( K M  103) and Cur;y (RFf 120) stations 
.- 

i n  1953. !he resuTts o f  these 3easurements are presented i n  Table 2-3**48 and 

iippen2-ix 2-E. Coho salmon sampled a t  Taikeetna S t a t i o n  averagied 528 IW~ f o r  

a1 1 sai-pies and s t  Curry S ta t ion  the w a n  l e n g t h  was 522 ma 'icy a l l  samples. 

The number a f  males was consistently greater than the number o f  females f o r  

e l l  ages iit both Talkee-tna a;ld Curry .,vslatio~!s and as shows in!  Table 2-3-49 

male "L female sex ratios for  a l l  $eish sampled #ere i . 7 : i  and 2.G:1, 

;especefvefy. 

91P 4 

I ticre 83.; no aperaticfial Stssi tna E i  v ~ t r  i n channel spawning SQruQy I>mgr%m 

.in 1983. i4sw;avc?~, wk;ale csnd!ic.ting s i o ~ g h  st~esm ~ y r v e y s  one main 

channel coho saiwon spawcing si te  was located s t  R!4 i S 1 , 1 .  As illustrated 43 

.4ppend$x Fisui'i. 2-6-8 t h i s  sj te  was &ppros$ma&Iji 153 y a i * d ~  ~p~~~~~~ frm 

%+ @ofif j uence sf +t:-i ~f Creek. 1 % ~  c ~ h q  sajni~fi  objer\ieb nstap pedd 

s.itcr; kg?*.;- 08 c c t ~ ~ ~ e r  1 (Api;3ndia T,i>le % - G - l i j ;  



heti.reen Juf y 26 an6 October 8 w i t h  the resu! ts 1 isted in Appendix 

Table 2-6-2, 

Coho salmon were observed i n  three o f  the sloughs sur-veyed i n  1983 a1  t h o l ~ g h  

t h j s  preseprce Mas not cogsidered t o  represent spawning b u t  rather only 

m i 1  7 ing  a c t i v i t y  (Appendix Table 2-6-2 

,Streams t r f b u t a r y  t o  the Susitnla River above RM 98.6 and helow lSl,C were .---- -\ -__, - ------ --- 

a l so  surveyed regularly f o r  coho salmon i n  1983 (Appendix Tab le  2-6-3). Ten 

streams yere found t o  have coho salmofi and were, as shgwn i n  Table 2-3-50, 

ranked i n  order of importance by percsnt carltribution o f  peak s u ~ v e y  counts. 

biSi skers Creek (RH 101.41 and 1 ndian River (RM 138.6) suppor ted approximate1 y 

72 percent of the coho salmon spawning, based on pesk survey counmts. These 

counts do not  represent t o t a l  escapemcts i n t o  tributaries but were index 

eouats used t o  establish relative abundance, 

S u ~ v e y  ~ b s e r v a t i i l n s  indicate coho s a l ~ o n  sptlwnirag a c t i v i t y  tin streams yeached 

a peak between h e  F l r s t  week 3F September and the f i rs t  week o f  October i n  

1983, At. Whiskers Creek (Ri4 101.4) peak spalhinlng aesurred durirrg the l a s t  

two weeks of S~pteniber  Appendix Table 2-6-51. 

Figure 2-3-38, i t  was zleterni2ii?ed tha t  peak spawning ~ccu i * red  he:*e duping the 

second wee!( of Sept:f!i~bei~~ approximate!y, Also, 4s shu;ili; i n  tii!s f-i!qure the 



-mmm, GRQCBbb0 SURVEt FROM 
MOUTH TO S T A N D A R B  
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fzr; e 9 -s ,-lfFa 4 *, 2-3-38 Peak coho saimofl groirnd and he'! icopter survey counts o f  a )  I n d i a n  R i v e r  and  (01 Portage 
Creel;, adul  t Anadromolss Investigations, Str Hydro Studies,  1983. 



Table 2-3-50. Coho salmon peak escap~ment counts For stream h a b i t a t s  above RM 
38.6 i n  o ~ d e r  o f  contribution, 83ult Anaaromous Investigations, 
Su Hydro Studies, 1982. 

R-! veta Survey Number Counted -- - Pereew t 
&ti 1 e Bate Metf~ad Live Bead Total CantrfbutPon 

Whiskers Cteeek PQT,4 9 /24  Hel. 110 5 115 49,1 

lndian River 138,Q 9/10 Hel. 53 0 53 22.6 

Gash Creek % l % , 6  9/19 Foot 18 1 19 8,% 

L, NcKenzie Creek %16,2 l O / l  Fast 18 (4 18 7 , %  
Portage Craek %45,9 9/25 Hel. 95 0 15 6.4 

Chase C~eek POQ,9 10/1 He1 . 5 I. 6 2 J i  

4 t h  of July Cr-eek 131.0 9/18 Foot 2 1 3 1 , 3 

Slash Creek IP1,2 B6/2 Foot 2 Q 2 8,9 

Lane C~eek i 13 ,6  9 /19  Foot 2 0 2 0,9 

Jack Long Creek 144,s 1011 Nel. % 0 1 0,4 

TOTAL 226 8 234 106,Q 

No provision \$as made t o  e s t i g a t c  Bering c i sco  escapemen"c s ascertain 

thed r m i r a t i o n a l  t im ing  characderis'tics i n  1983. Wowever, inc idental  t o  

a d u l t  salnlon studies, f ishwheel catches of Bering c isco were vecarded a t  bath 

Yev~tna (TRN 04) and  Sunshine (RP4 80) statlens (Table 2-3-51). 



Table 2-3-51, Sumat-.y o f  11583 Ber ioq  c i sco  intgrceptions by 1ot:ation and 
gear type, Adul t  ~nadFomoos ~nvestigations, Su Hjrdro Studies, 
"9983, 

Sunshine 80 F i  skwheel 8/28 9/10 29 
S t a t i o n  

----- - - 'U*1--- XI. .- 

Main 101,O- Giltnet and 9/15 10/6 9 
Channel P31,%. E l  ectrashscker 

A t  Yentna S ta t i on  (IRM 04 fishwheels intercepted 24 Bering c isco i n  i983. 

The first  capture was recorded on August 20 and the last capture on 

September 4, tile l a s t  day of fishwheel operation a t  t h i s  s t a t~ ion  

(Appendix Table 2-D-3). T k ~ r e  i s  i l i s u i f i c i e a t  i n fo rna t ion  a v a i l a b l e  t o  

define any rajgrational t iming characteristics. Host Bering c isco  &!ere found 

t o  migrate along the south bank wflere 67,7 percent o f  the stations fishwheel 

captures nf Bering c i s c o  occurred. 

SunshSne Sta t ion  ^ishwheels, operational from June 3 u n t i l  

September 11, Intercepted 29 Bering cisco i n  I983 Append1 x Tab1 L. 2-0-6 

The f*!rst recorded f-ishwheel catch was on August 28 w i t h  catches conta'nuing 

.-tn titi se ougki September 10 (Tlab'le 2-3-51), Berjng eisce, exhibited an a S * f i n l  k%y a"- 1; Lk \* 

rnigabat<cin alorzg the east bank a H t l r 1 s  z;.ta';a'on ~3s ev4ideaced 0:; 86.2 i?;*t.ca~\I; 

r i  P' " 

<fj(: I 0~cur r . j f ig  i n  eayt h;:~k i ' j ~ i r ~ j j ~ i ~ i , ' \ s ,  



3,3,2 $a1 keetna t~ Oevi 1 
7%-- 

3.3,2.1 --- Main Channel E s c a ~ c n t  Monit . *-=--- 

There was no program desi yned speci f i c a l l  y t o  monitor Bert ng c i  sco abundsnce, 

migrational characteristics or spawning a c t i v i t i e s  Cn 1983, A1 1 in fomat io r !  

pertaining t o  Bering c isco  was gathered incidental t o  aduljt salmon and 

resident and juvenile studies.  

Tal keetna S t a t i o n  (RM 103) f ishwheel s ,  operating from June 7 through 

Septembei '12, intercepted f i v e  Bering eisco i n  1983 (Table i!-3--51). The 

f i r s t  fishwheel capturr was recorded on August 30 and the l a s t  on 

September 10 (Appendix Table 2-3-9). S i t y  peereen ((3 a f  these captures 

occurred i n  east bank fishwheels and 40 percent ' 2 )  i n  west bank fishwheels. 

No age, l eng th  o r  sex data  were collected f rom the Bering cisco intercepted 

a t  th ts  s ta t i on ,  

Curry S t a t i o n  (RM 620) Fishwheels were operational from June 9 t h rough  

September 14 i n  1933. There were no recorded captures o f  Bering c isco  i n  

this t ime period a t  this ststion (Appendix Table 2-D-k2), 

Whi le, conducting ~ e l a i e d  resident and juvenile studies, Su Hydro biolag lsts 

captured or observed nine Fiering cJsca betweela September 16 and October 6, 

1903. Ei!ght, Bering cisccs were electroshocked or y i 11 netted i n  maain channel 

si tes bepdeun Rbl l01,O and lo2,X. The n in th  Ljas e1ec"croskecked n;?ar the 

ce :~f l~~ence  o f  Fourth o f  July Creek (RM 131.1) nn October 6, t4one o f  t:he nine 

Beyiu.ag <:'i$#co captured i n  the fila~in chafir.ie1 b:eu*e * i r l  .;g~~tarri~:~j co ied i i ,* i~n  d;:, iilil 

*" i? 
f sf" f-; f b *  + 
i, $ v~#~.~~ata47Be; @ 



All references t a  1983. and 1982 a d u l t  anadkamous da t a  mentioned i n  t h i s  

su&%irr*y are from the ADF&G, Phase I (1983 and Phase 1%: 

Anadrsmous Fisheries reports. 

I n  1983, two migrations a f  eulachon entered the Susitna River*. The f i r s t  

migration was intercepted l'n the intertidal reach between May 10 and 17 and 

the second migrat ion from May 99 t o  June 6 .  

The upper limit o f  eulachon migratiorr in the Susitna River for  the (1983) 

f irst  smiyration was approximstely RM 28.5 and for  the second migration, 

RM 50.5. The 1 argest eul achan concentrat ions during bath mS gra t ions  occurred 

downst~*eam of the Yent~a  RS ver confluence 

The f i s s t  e~iachon migration i n  1983 spawned -in the Susjtna Rives main 

channel betweesa May 25 and 22. Second migratiarl fish all so spawned I n  main 

channel river hab i t a t  b e t ~ e e n  Miry 23 and clune 5, Fish o f  both migration used 

simi lisr spawnfng hab i t a t s .  The must comRJon spawning areas %tire near eroding 

banks wheso boat*tom substrates included ranccrnsaleldated s i l t y  sand and gravel 

deposits, No evlachon spawning was found t o  have occurred if1 any c l e a r  water 

trii bu*tary or slough hab i ta ts ,  

IYI 1.$383, the C i  r r t  and second eul action nii gra t8  ails 3 n t a ~  the Sur; 4 tila R$ i*fi,k- +T b c:i-- V ~ C :  t L 3 



Er~lachon f n  the f i rs t  migration (1983) averaged larger l e n g t h  anid %eight  than 

eul aehon f n the second migration, S i  g n i  f scant d i f fe rence  i tl 'length occurred 

a t  the 99 percent eenfidence level betlqeen ffrs t  and second migratton 

euhchon, 

Sex compositian samples (1983) from RM 4,s t o  60.0 established t lha t  the fit-st 

migration was comprfsed o f  more male eulachon than female eulachlon by a r a t i o  

o f  f.2:1. The second migratjon supported more females than males by a r a t io  

o f  0,6:%, 

IPP 1983 male etilarhons i n  bath migrations ripened earlier and remained in 

spawning condition 1 onges t h a n  fernal e eul achono. The l anger ma9 E spawn.ing 

l i f e  was apparent 9'n sex r a t i o  samples collected o f  spawning and past 

spawning eulachon where @ales were more riunlclreus t h a n  females by rat>ios 

rangjng from 3 . 4 ~ 1  t o  P8.9:1. 

Stress essacl'ated mtsrtill i ty wwa observed among second mi gratioil 

female eulachon i n  the area o f  Rd 119 a " c  ttime when 'high-spawning densities 

were noted upstream. 

Spor t  Fa'sh'ing effort far eulachcn on the Susitna Rives- was minimal i n  19tB3, 

The estimated 1983) harvest  was i n  the range o f  500 t o  2,600 fish, 

l!iie f '%r~ t  ml'y9-atjon oaf eulackon ifato the Susitna River in 1993 amounB@d to 
'%W 9 sna@t:w%sere i n  ti-)@ u.ar%ge o f  several httndred thousand f jsh. sgco;lgj 

P 1 1 6  4 q \ * a + * *  ~ r ~ l t ~ t i i  W : ~ S  PIO~:;I!BQ~J~ lavagrr i n  mag~itt.sde sn 4, + a , ~ ~  a rangg? o f  s:l\i~;.;q~'i ~ ~ j * ~ ~ v ; t ~ ~ ~  

"$; ? 
o ,,7 a 3 , 



4 2  Adult  Salmon 
-A 

The fit-st year of the ADF&G Su Hydro .Aquatic Studies Program, Adult 

Anadromous investigations was i n  1981. I n  t h a t  year, second rur? sockeye, 

p i n k ,  ekum a ~ l d  caha salmon were monjtored t o  deternine the escapeme~",keturras 

t o  Susitna (RM 2 6 ) ,  Yentna (TRM 04), Sunshine (RM 801, Ta i  keetna (RM 183) and 

RN 120) s ta t i~ns .  The escapements were monitored with SSS culrnters a t  

Susl tna ,  Yentne, Sunskige and T a l  keatna s ta t i ans  and add1 tianai l y  by 

taglrecapture methods a t  Sunshine,  T a l  ksetna and Curry stations. In 1982, 

the second year o f  operations, chinook and f i rs t  run  sockeye salmcrn 

escapements weye addi tianal ly moni tared a t  Sunshine, Tal keetna cnd Curry 

s ta t ions using the tagPreeapture method, Other procedures used t a  q u a ~ t f f y  

adul t  sslanon escapesents a t  the ff ve sampl ing stations i n  1982 were the s a w  

as those QslPoged i n  1981, 

En 2983, the ' ihfrd year o f  aperatjcln, Susitna S t a t i o n  (RM 25) was deleted 

from program For reasons defined i n  the Phase I!, 8 d u l t  Ansdrarrtous Fisheries 

repart, 1982. The SSS counters a t  Sunsktne and Talkeetna s ta t ions  were a l so  

deleted as a method for e s l % ~ a % i r c g  escapement because of the duplication o f  

effort agtd proble~rs w'ith SSS counter use f n  the Susitna l i i v e ~ .  (ADF&G, 1982; 

'Thompson and Barre%%, 1953). 

The cBollui~4ng shlbsections provide a suiraatq5f of tuur I983 adul"Lsa1mon 

4nrestigattons i n  the Susitna and Yentna r i v e r s  and provides a compariscn 05 

t.kese results ~~Itia tI>ose abtamiwesl $8 i98P and 1992, 



4,2,1 Ck~inaok Salo~sn 
9 ~ l a 9 ~ l a . - s - . - -  

4,2,B,% I n t e r t i d a l  t o  Talkeetna 

Xrr 1983, the chinook salmon escapement t o  the Srisi tna Rive r  a t  Sunshine 

Stat ion (RM 80) was mani tored. T \ I ~  (1983) escapement t o  the Yentna River 

fRH 28) was only partially monitored due t o  a scheduled la te  start up d a t e  05 

S u ~ e  36 a% Yentna S t a t i o n  

An es t ima ted  91,200 chinook salmon escaped t o  the Sus i t na  Rivc?r a t  Sunshine 

Sta t i on  (RM 80) i n  1983 (Table 2-4-1 Tile escapement t a  this station i n  

1982 was about 42 percent lower a t  52,900 f i s h  (Figure 2-4-I), The 1981 

escapement was only partially mcnitored and no estfmate o f  the to ta l  

escapement was made for  tha t  year, 

A t  Sunshine Sta t ion  (RM 80) chinoak salmon migrated o i  ,r a langer per iod o f  

t ime in 1983 thaw i n  1982 Figure 2-4-23. The inigration ir: 1983 began on 

June 9, reach a midpoint on June 18 and ended on July 9. Ig 1962, the 

~espeet?v<$ dates were June 18, 30 and July 9. 

Chinook salrnon age samples were cobi lected i n  1983 a t  Yentna TRE "I) and 

Sunshfne (RH 80) s ta t jons .  brr .insucfficient sample was c n b t a i n ~ d  at Yentna 

S t a t i o n  La def ine spec i f i c  resu'ts. A t  Sunshine S t a t i ~ i r  o*f 1,300 fish 

~a:~?pled,  six year o l d  fjsh were dominate 45%). A.t t h i s  s t a t t on  f r r  1981, 

four year o ld  fish were the most abundant i n  1982 again was s i x  

y+?ar a ld  Fish (37%). I n  a l l  three years a t  Sunshine f-&aQian, f i s i l  t p i t a ~ e ~  

e!?ro?agR sewen y FJY!? old  were sampled and nearly 31 'l were f i s h  $$s-c: had ;lf~r~e 

-in 4:hejr ; ? c ~ n d  year Oef l i r - i f e ,  



Table  2-4-1. Escapement by species and sampling I o t a t i o h  f o r  1981, 19E2 and 
1983, Adult  hnadromous investigations, Su Hydro Studies, 1483. 

Samp! $ ing Escapement - I! 
Location Year --- --- 

'/ Pink Chinook Sockeye - Chum Cfshe Total  

Ventna 1981 31 - 139,400 36,100 19,800 17 ,kOOO 212,300 
Station 2 982 113,800 447,360 27,800 34,100 623,060 

1983 104,400 60,700 10,600 8 ,E390 184,800 

Val keetwa 1981 - 4/ 4,800 2,300 20,800 3,300 31,200 
S t a t i o n  1982 10,900 3,100 73,000 49,100 5,100 141,200 

1983 14,500 4,200 9,500 50,400 2,400 78,300 
- 

caQb Escapewent estjrnates were derived f ram tagirecapture popui ation 
estimates except Ycintns S t a t i o n  escapements wbich wer*e obtained ir~sing 
side scan sanar, 

Second rue sockeye salmon rscapenlenl es t f  mates. 

Ventna S"caSeion sfde scan sLin3r eqrlipment was not operatinsla1 on the 
dates required t o  est-inate the t o t a l  Yentr~a River chinook s a l ~ ~ o n  
escapement, 

Ckin~ak sal!non were not  mrtni tored fa r  escapement i r s  E98Z. 





- .  
+ i .;.r;:.z 2-44?. M i g r a t i u n a l  timing of chinook sinlmon based on f ishwheel catches a t  selected 1 o c a t i  00s 

an the Sus i tna  River i n  i981, 1982 and 1983, A d l u l t  Anadrornous Investigations,. Hydro 
St,udies, !983* 



"?:.inook sa!~;~r :  measured f a r  lengths a t  Yentna S'tat:ion (TRM 04,) averaged a 

'longer i e n g t h  a t  594 m i n  1983 than a t  513 mm i n  1982. A t  S i l ~ s h i n e  Sta t ion  

chinook salmon averaged longer lengths i n  1983 t h a n  i n  1982. 4;ferage 

lengths were 707 mm and 751 mm i n  1.982 ano 1983 r.espectively. 

!~i 3983 a t  Yentna (TRM 04 and Sunshaine (RM 80) stations b o t h ,  more %cia 

chinook salfnon were caught i n  the fishwheels t h a n  females. Respectke male 

ts femalk vratjss getee %,3:1 and 1,2:1, Maks were a l s o  more Rumeraus t h a n  

females i n  1982 a t  both stations by ratios o f  6.4:1 and 1 .2 :  1 ,  respectively. 

In 1.983, chinook sa!mon escapements were monitored i n  the S u s i t n a  River main 

channel a t  i a i  keetna f RN 103 and Cuvry (?M 1ZC s ta t ions  (Table 2-4-1). 

Apprcrx imate~~ 14,500 f l s i ~  reached Talkeetna S t a t i o n  i n  1983, about 35 percen-t 
a * i:?gtlerq than the  IW82 escapement level o f  10,900 f i s h  Figure 2-4-1 

Ct i r~y  :<tat.ion the 3983 escapement was an estimated 10,003 fish. The 1982 

esci tpeme~t t o  this s t a t i o n  rvss btigher a t  approxfmately 11,300 fish. 

$he pq" d ~ a  chinook s a l n ~ n  migrat ion a t  Talkeetna (RM 103 

statf ,795 oceutared b.:twg?en 'the second bjeek a4f' June and the t h i r d  tqeek of Ju.1~ 

( F j g u ~ ~ ?  2-*4-2). The midpclint o f  t h 2  migrat ion at, ?aIkeet,oa S t a t i o n  gt\s 

reached on June 28. X r i  998.2 a-d 198Z t i l e  midpoint bates \$ere Jtine 25 and 

%jury 4, i*!?spertively. Ilps"cre8nl ;?";uury Station LEqe c k i n ~ o k  satmoir rbiyr,,tio!.c 

1,q * 13 9 QE?" " $ ; I  198",r@ache[i a nlidpoine the fourth k~eek of an t R t 3  2 K a '  a 20 i 

ih:? mjdpc.$iie Wa., r,.acb one day earlier* J 24.. sod i n  *kw? 63:s 

' i ;.n . j : j  f >  3 ,  



O f  chinook salmon sampled f o r  a?+ a t  Talkeetna S t a t i o n  (RM 103) i n  1983 f i r e  

y e s r  o ld  f i s h  were the most numerous comprising 34 percent of the sample. In 

contrast dur ing  1981, four (30%) and s i x  (30%) year o l d  f i sh  were equally 

abundant  and o u t  ranked a l l  other ages. I n  1982, four  year  o ld  fish were the 

mast numerous 36%). Almost a l l  chinook salmon sampled fo r  age i n  1981, 1382 

and 1993 a t  Talkeetna Sta tSon had migrated t o  sea i n  t h e i r  riecond yeai- o f  

"%if* 

A t  Curry S t a t i o n  five year o l d  f l s h  o u t  ranked a l l  other ages sampled a t  34 

percent. I n  1981, four  year  f i s h  were the mast nuinesous, comprising 34 

percent o f  the sample. I n  1982 i t  was the six year  o l d  f i s h  a t  31 percent. 

Nearly a l l  the f i s h  sampled i n  a l l  three years a t  "hi s t a t i o n  had traveled 

t a  sea i n  their  second year o f  1 i f e ,  

Chinook salmon sampled for l eng ths  a t  Taikeetna Station (RM 103) i n  1581 

averaged 626 mm compared t o  710 1 % ~  and 642 rng i n  1951 and I382 respectively. 

Upstream 17 m?ler 3 t  Curry S t a t i o r~  (RM 120)  chirlook s a l m a ~  averaged longer. 

l e n g t h s  i n  1383 t h 2 n  f~ 1981 o r  1932. The average l eng th  measured was 666 

mm, 725 mu and 743 ma 3in 1981, 2382 and 1983 ~.ec,pect ive iy ,  

I n  1983, males were lilore nt!n:erous t h a n  Fra~iales among the chfnaok sampled a t  

Taikeetna (RM 103) and Curry (RPf 1213) s ta t ions .  T h i s  a l s o  occurred i n  1381 

and 2982 a t  these ( 4 4 * X ~ h t - S R p  J ~ a  , ~ n s .  Kespectibve inale to .FeinaIe r a t i o s  a93 Ta'!ket%t*t~a 

S ta t jo t?  watCer 2,6:E (1981 ig882) 2nd i . l : l  (1983). &t Cui-r.y r b a f o r ,  

ih:lse i-atios weu.f?: i ,9 :F.  (198W), 2.3:P (1982) s.rd 2,4:1 (li'8:l). 



I n  1983 and a l so  i n  1981 o r  1982 no chinook salmon spawning h a b i t a t s  were 

found i n  the Susdtna River m a i n  channel above RH 98,6, Also there were no 

slough hab i ta ts  above P.M 98,6 used by chinook salmon for  spawning i n  1381, 

1952 o r  1983. Chinoak salmon spawning above RM 96.6 occlarlrerl in stream 

h a b i t a t s  i n  a l l  three years. In 1983, 20 streams \.rere surveyed and 11 

supported chinook salmon. i n  1981, three streams were surveyr?d f a r  chinook 

salmon and  a l l  three served as spawning hab i ta ts .  A t o t a l  o f  '19 were 

surveyed f n  1902 and 13  were found t o  have chinook salmon. 

The two most utilized thinaok salmon spawnjng areas above RW 98.5 i n  1983 

were Indian Rivep  (RM 138,6 artd Portage Creek (RM 148.9). These were a l so  

the  two  tos st u t i i  {zed chinook salmon spawning streams i n  1981 and 1982. The 

peak numbers of f i s h  recorded i c  Ind ian  River  were 422, 1,054 and 1,393 f i s h  

respectively f o r  years 5981, 1952 and 1983. A t  Portnge Creek, the respective 

peak counts for  these years totaled 659, 1,253 and 3,140 fish. As indicated 

the chinook sa'imclr! escapements t o  Ind ian  River and Portage Creek were h i g h e ~  

i n  1983 t h a n  i n  1981 a r  1982, 

In  1983, chinook salmon escapement surveys were conducted 19 designated 

S ndex sltveams scattered throughout the Susf tna River drainage. Escapenrent 

counts averaged abou t  s i x  percent h i g h e r  i n  1983 t h a n  the b~rzv$otas seven year  

average 2nd 50 percent i l iqhep . than i n  1382. The largest percen4r; 

in~:reases i~ierci recorded i t )  the Chuf i t 8 3  River drainage ( ~ f d i  38.53 and rjpper 

",njsi tfia Rh*ik4e;- reach above ; i @ , C ,  Se\iei-ai c i l i  izouk saj;~..ng spa$:;\f rrg arclsis .i n 

3 j ;  g p t ka f i  'in yb;&inr be{,:b;eerl jggi;t; ,!,iii 'i'P4' L ,,a tb L . 



4,%,%,1 First Run 

f n  1983, an  estimated 3,380 f i rs t  run sockeye salmon migrated p1as"Luunskine 

StatF;n (R# 80) which  i s  43 percent less than the 1982 escapegent o f  5,800 

f i sh .  From s t a t i on  fishwheel catches, the 1953 migration was dlefemined t o  

have begun or: June 9, reached a midpoitrt  on June 13 ar,d ended on June 21. 

These dates are a l l  t h ree  days later  t h a n  the respective d3tt.s for  1982. 

Based on f ishwheel catches essential l y the enti re 1983 f i r s t  ruln escape~ent 

migrated p a s t  S l~nsh ine  S t a t j o n  (RM 80) along the east bank of the Sus?tna 

Rive r  a t  t h i s  location (RM 80). In 1982, the same pattern was evident w i t h  

99.9 percent o f  the t o t a l  s t a t i o n  catch being made by the two eas t  bank 

f i  shwheel s , 

I n  1983, the First r u n  escapement intercepted a t  Sunshfne Sta t ion  

comprised o f  '21 percent f i v e  year o l d  f i s h  and 27 pe~cent  four year  old f ish.  

In 1982, the returc was agprciximately 90 percent Five  year cld f i s h  and six 

percent four year o l d  F i s h .  First r u n  sockeye salmon sampled a t  Sunshine 

S t a t i u n  i n  1983 averaged 23 m smaller i n  l eng th  a t  515 mn: than i n  1992. Sex 

compssif i o n  samples from the 1983 escapement indicated there were more males 

t h a n  females by a r a t i o  uf  1.3:1. I n  1982, females ,dere more numerails by a 

mafe ts female r a t i o  of O , 6 : % ,  

In 1!983 fiv4st run of sockeye salmon m i g ~ a * t l n g  pas t  Sunsh-ine Sbtation [RW 80) 
il 1 1 1 -  spawned as i n  I982 i n  the Saikeetna .:iver d ~ a i n a g e  (RR 97.1),  spec~t~cafly i n  

9,- (.ire in le t  sSt.easiz O F  Papa Bear Lalit:. Pea!( r,po;.ining i n  1963 occ~r;*ed f r i  

; p t1.r~ ; anrr - f~ l jy i .k  lg2ciic sf Jt:i-y, * ..:,.. ., I' l,f]c: VJF:~~; 



occilrk-ed sametime bett.ieen the  t h i r d  week o f  Ju ly  and the ?F.ijrst week or' 

August. No other areas abo-de RM 80 were found t a  ha\ie supported f i r s t  rur! 

sockeye salmon spawning i n  198% o r  1983. 

Based on fishwheel catches a number o f  f i r s t  run f i sh  migrating past  

Sunshine S t a t i o n  extended upstream t o  T a l  keetna S t a t i a n  (RM 103) i n  

1482 and 1983, These fish were not documerlted any furtirer upstream i n  the 

Susitna R'n"vet* than  WM 103, The f i r s t  run f i s h  which reached Talkeetna 

S t a t i o n  in 1982 and 1983 were considered milling f i s h  that  l a t e r  descended 

and spawned i n  Papa Bear Lake inlet  stream. 

4,2,2,2 Second Run 

%R I983 the minimum second PUB) sockeye salmon escape~iiep" return t o  the 

S t re i  tna Ra'ver dra inage  was 176,000 f i sk  (Table 2 - 4 - 2 ) .  Comparative 

escapements i n  1981. arid 1982 were 273,OCQ and 265,000 fish respectively, 

Escapement ~etarris t o  S u s i t n a  River tributarjes below Rii" 80 excluding the 

Yentna Rhter RH 28) were not monitored i n  1981, 1982 a r  1983 and therefore 

these -h"Jsh weye not incltrded iri the above es$s"mates, 

E r a  lg83 ancl 701;. the two previous years (second run  sockeye 1 man 

ec,eapemeriuts were nlonitored i n  I!!@ Yentv;a Riitgp (RM 28) ai: Yentna StaS-$on 

(TRi4 04) ;and ijttsjtna Rives a t  Sunsh ' lne  S t a t i o n  (414 80). The 1983 esc:aperr,ent: 
'-41 * to Yentna R ive r  was an est imated 104,40Ci fish and a t  Sunskji-2 S t a t i o n ,  !1,700 

4: : * % 

' - 4  ) 1 hese es~;~pp?.~~:n6~~s vtce*e 1.h~ Ii f:wf;siq \ P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $  c; 5 rh . # a  t ~ ~ ~ - ; c :  



monitoring began i n  1981. The 1983 return was approximately 25 /percent and 8 

percetlt less t h a n  " L h e  escapement levels rc.glstered i n  1982 o f  139,400 f i s k  

and 1982 o f  113,800 respectively Figure 2-4-3 1. 

Table 2-4-2. M i  ninium S u s i  tna River salmon escapements f o r  sockeye, p i n k ,  
chu~? and coho salmon in 1981, 1982 and 1983, Adult A~sdromous 
Investigations, Su Hydro Studies, 1983. 

I/ Escapement Est imates - 

2p Sockeye - Pink Chum Coho "S"o%a 1 

1/ - Defined as the summation o f  the Yent~la River escapement obtained by sjde 
scan sonar a t  Yentna Stat ion and the St rs ibn  Rtiver escapement obtained 
by tay / re tapture  population estimates a t  Sunshine S ta t ion .  These 
eslimst@s do oo"Linc1ude escapements t o  Susi tna  River t ~ l b u t a r i e s  above 
RM 6 and below RM 77 exciudirrg the Yentna River (KM 25 

Seekeye salmon escapement es"Limai;es d9 t iat  include ffrst r u n  sackeye 
salmon, 

The m i g r a t i o n  timings of the I983 second yea? sockeye salman escapements t o  

Yeatna (TRM 94) and Sunshi i~e (RM 80) staeicns have been compared with those 

f a r  <years 1981 and 198% i n  Figure 2-4-4. The 1583 escapement returns t o  both 

stations rcachgd midpoints i n  '&he Faurth w2ek of July. IR 1981 3nd 1982 the 

nligration midpotnts a t  these s t a t i o n s  were reachg2d rn  the same week except a t  

Yen$i:a St:iCicel % n  1981 when i t  occurred i n  the t h i r d  ~qeeic o f  July. 





SECOND R U N  a' 

DATE 

- - 
L- -ii %I* P* 

I;JT~ x-4*-4. i4Jligr*ational t jming  of sockeye salmon based on fishwheel catches a t  selected locations un 
"he S ~ j s i t r i a  ftjver i n  1981, 1982 and 1983, Adul t  Anadromous Tnves"cgations, Su Hydro Studies, 
X983* 



and a t  Sunshine S t a t i o n  (RP1 80) o f f  the east bank. I n  1951 and 1982, the 

same migra t ion  p a t t e r n  was observed. 

I n  1983 [second r u n )  sockeye salmon escapements reaching Yentna (TRM 04 

RM 50) stations were mainly (64-68 %) Four year o l d  f i sh .  I n  1981 

and 1983, the majority s f  the returns weye f i \ce years old.  

Nearly a l l  the sockeye salmon a d u l t s  sampled a t  Yentna and Sunshine s t a t i s a s  

i n  1981 through 1983 had s ~ o l t e d  i n  the i r  second year  o f  l i fe .  

'in 1983, the male t o  female sex rat io o f  second r u n  sockeye sal~mon sampled a t  

Ilent,.~ Stat ion (TRM 04 was 5 and a t  Sunsh ine  S ta t ion  (RM 80) 1.3:1. 

These ~nat%os i n  1981 and 1982 were h,2:'9. and 2 ,B :L  and Ia,0:$ and 0,9:1 

respectively by the sane s t a t i o n  srdev. 

In 1983 a study rtras i n r ' t i a t e d  t o  evaluate Susitna R ive r  seckeye salmon 

fecirndit ies, Frcm 25 samples collected a t  Sctnshice Sta t ion  RM 80) i t  was 

delermit~cd that Pecundities ranged from 2,950 t o  4,P90 eggs and averaged 

3,450 eggs. I t  was a l s o  found t h a t  length and weigh"lr@la!tionskips t o  

fectindP ty were "gild as dete3mincl.d by correlation caef f ieients 

and 0.78, ~espectrvely. 

IP 11JU3, eseizp@r?rents 0.f second run ~ ~ ~ k e y e  sal~i~cn  ere monitored j n  the 

St!siatna Rii~er ,.at Tslkeetna (RM i03) and Cui*ry (RM 126)) s ta t jans ,  Tkte 2983 

~?~ j cage~~ t ; i i ~ k  Pa ~ i i l ~ $ \ e t u ! a  C;taLa!9il \?as d1-i esiiniated 4,20() f i sh  eiia! Qjppit 

P~ Ldi : a j07 tx  c5 1 1  "p,r fkjrfheE* r i v * c r ~ * - ~ s c ; ,  
" #  t,gi)(: pist) j i ' , ]~:~ ~:,'.bd'' " 2 '3 



escapements were lower t h a n  i n  1981 but  h i g h e r  than the  1982 estimates 

( F f g ~ t r e  2-4-3), i n  1981 and 1962, Talkeetna S t a t i o n  received 4,800 and 3,100 

f i s h  escapemetits respec t ive ly .  A t  Curry StatSon the escapemeats were 2,800 

and 1,300 fish, re3 jectively. 

i n  1383, the (second r u n )  sockeye sa?mon escapement t o  Talkeetna {RFI 103) and 

Errrry (RH 120) s t a t i o n s  began earl r'er t h a n  -in 1381 o r  1982 [F iggre 2-4-4). 

I n  a l l  three years the migratcon midpoin", st these stations occurred betvieen 

the four th  week o f  July  and the f i rs t  week o f  August. 

1~ 1983 the second r u n  escapement migra t ing  pas t  Talkeetna S t a t i o n  (RM 103) 

showed no particular preference t a  movement along the east o r  west  banks a t  

this location, In 1983 and 1982, siniilar results were recorded wi th  easc and 

west bank Fishwheel catches i n  @ash year being about equal, Upstrearr! a t  

Curry Stat ion  (RM 220) the migrat ion prefeiaence in $983 was toward the eas t  

bank as 1~ 1981 and 1982, 

The 1983 escapements o f  second run f i s h  t o  Talkeetna (RW 103) and Currgi 
- (AM 120) statdons were F i s h  three, four,  f1"vt. and s i x  years o ld .  !he 

majorfqky (56-72 5;) orT the f i s h  sampled a t  these s ta t ion? ;  was fou r  year) nl-cis. 

Eri 1989. and 2382 the majority (32-71%) was f i v e  years aids. l a  a17 

-tkrec years, 90 percenaur more o f  the second run  ;* g r k t j c  c ~ - \ ~ -  sa'imon s~rng.1 ed a t  

Ta l  keetna arid Curry stations were F i s h  which 22ad eniq~ated t c  sea i n  iljeil* 

second year a f  l i f e .  



1592, sclc!;ttye salrnail 1~ngtkrs  a t  these statiorrs averaged about  50 slm longer  

due mainly t o  higher percentages o f  f i v e  year old f i sh  t h a n  f n  1933. 

In 1983, sockeye salmon second r u n  males were more abundant  than females a t  

T2l kaetna (3 i i  103: ar:d Curry ( R M  126) stations. The reepect ive rtltSos were 

1 :  a 6 ;,; 1381 femlcs \rere more numerous t h a n  male!$ and i n  19bL, 

males were ~ O O P ~  ~ U ~ T " ~ ~ P " O ~ B S  a t  these stat4ons, %Ire mde t o  Fengale ra t ios  a t  

Talkeetoa S t a t i o n  i n  1981 was G,6:1 and i n  1982, i.3:1. A t  Curry Station the 

respectire ra t ios  were 0.6:1 and 2.P:I. 

Pltairi cl3annel spawning by second r u n  sockeye salmon occurred ir: 1983 a t  a 

siny:e location along the Sus i tna  River west bank betveen RM 138.6 and 138.9. 

A t o t a l  ~f 11 socgeye salmon were observed spawnjng a t  this location 0% 

September 15. No othe: spawning s i t e s  were found i n  1983. Spawning was oot  

docume~ted i r i s  .$RE Sus-n" t n a  RP"ver mafn channel %'n 1981 o p  1982, 

I n  1983, styeam habitat's above RM 98.6 were not occupied by spaadning sockeye 

sa?mon, The  same occurred i n  1981 and 1982, 

Sockeye sairr~an iti 1483 were rnoni"ttqe:! f o r  obse~vat ian l i f e  a",hr@e s l ~ u g h  

ha$$ +-. . .a-p L ~ w . ,  aibnve Et+ 998,5, The r9su.i t s  ind ica te  f i~a ie  and fem;sle socL.gya safmon 

averaged Zi,S days O F  observat ion t ime. Generally less ~bservsdfon time was 

rr:cc~cied $9 sIatigi-7~ %here u i  s i  b i  'i i t y  w~ls res t : * i c t~d ,  A num5ep 0-f *bk#e sockeye 

salina~i moaitoop.ed d i d  l~oi: spawn i n  t i le  slough of Ti ;st recorded en(;rk%-ye Sanle 
'" "( sjla%df!pld :*'I s~:.!her*e 3 1 ng ether 31 hati and othcj-s d i  ~d "L.~B B 4 k. 4 bc--  .- 

i?i+eda tsi 3y ~-kray\ci 1 !l;j9 



Sercqd r g n  S O C ~ Y Y P  sainon oicupied l i  s lough h a b i t a t s  above RY 98.6 i n  1983. 

'$ " iriey spawned i : i e i q h t  o f  the re  siai_lghr. I n  1881, 12 slcuqhs were cccupied 

2nd 9 or these were spawning areas. I n  1982 the respective ntimbers where 10 

and 8 ,  Pesk sockeye salniot~ corrnts i n  s l ~ u g h  hab i tae t s  i;: 1'38.3 t o t a l e d  556 

f i s h  ~ h i c h  was lower t h a n  the peak countq o f  1,242 f i s h  i n  1981 and 607 f i s h  

Fn 1985. I t ;  a l l  th-ee years the n a j o r i t y  o f  these f i s h  were counted o t  

siouqh 11 [ R H  135.1). 

The t o t a l  1953 sockeye salnsri escape--23-t t o  s l ~ u g h  i ~ a b j t a t s  f above RM 313.6) 

was estimated a t  1,603 fish t ls ing same year  observation l i f e  and survey count 
lp: d a t a .  I he 1981 and 1382 respec t i~~e  escapene~ts were 2,178 fiish and 1,488 

f+f=$ ~ i i b j e t t  t a  the assumptjon t h a t  sockeye salmon aver-3g2d the same 

% * 9 n-n - observdt inn r:'e i n  i ~ e ; i  and i982 a s  i n  1933 (Appendix Tables 2-6-9 and 

2-6-19: f 5 



The Yentna River (Rbt 23) escapement o f  p ink  s<?frnan as defined by SSS located 

a t  Yeniria S t a t i o n  (TRM 04) was 60,700 f % s h  i n  1983. P h i s  i s  ,apprcxin;ately 

1 , 7  times greater  than the escapement o f  36,100 f is" in 1981, In 1982, t h e  

dominant year nf  the t w 3  year cycle, the escapement was 447.300 p i n k  salmon. 

Sunshine S"Ltioi3 [ R H  120) recorded a escapement o f  approximatelj, 40,500 pink 

saleron i n  1983. This bjas less t h a n  t h e  1981 escapement of 49,500 f i sh  i n  

(F igu re  2-4-5) The 1982 escapen3ent was 443,200 p + n k  salmon (Table  

Z-&-I 

". 
Tne midpoint o f  the p i n k  salmon m i g r a t i ~ n  a t  Yectna S t a t i o n  I Rk 04) was July 

26 i n  I983 Figlrre 2-4-6. i h f s  compares t o  dates of July 23 and duly  10 i n  

1482 2nd 1981, respec.tively. A t  Sunsh-il?e S t a 3 0 r ;  (RE.: 80) $$e m i d p ~ - i n t  o f  

is-igration was reached c?n July 30 i n  1983 and siiows T i t t l e  variat:ce by 

?ompar$son t c  ktlgi ist 3 and  august 1 migrat ic j f i  nidpei;:ts ici 1982 and 1981, 

f-especi-ive!y, $6 -iiiustra.te:! $9 FFgure 2-4-6 the doqinant yea r  riin of pink 

salrcloti f tt !.9S2, itas miich tigiiter mf gratio:: timing eonstr%in',s t h a n  eitiier 

1983 or 19B1 at both  Yentna end SiAns&ine stations, 





DATE 
--?re 7 - b  -5, Mijjrr;tianai t in$- iny f p i n k  salmon based on faishwheel catches a t  selected locations on the i + t;:;J - * 

r"i 

2usi"in 2"iVer i n  1981, 1982 and 1983, Adul t  Anadromous Investigations, Su Hjfdro Studies, 
1983 * 



Length  [FL)  measurements t a k e n  from p i n k  salmon a t  Yentna Statian i n  1983 had 

me;n valctes of 432 mm for  males and 421 mm for  females. These lengths  '-#ere 

noticeabl; imalier. than the those recorded i n  1981. I n  1981 avgtrage lengths 

f o r   ales and females were 478 mm and 471 mm, respectively. A t  Sunshine 

Statiorr ( R M  SO) males and  females arerayed 435 m and 423 8 1 % ~  rer;pectiveiy i n  

1983. These average lengths arc  similar t o  those recorded i.i 1932, 441 mi3 

and 423 i%m "2;"sr sales  and fe~8 'Ees  and smaller t h a n  1981 fish k ~ j b i t ~ h  %uler=a~ded 

average lengths o f  445 mm and 443 mm for  males and females, respectively. 

The male t o  fenale sex r a t i o  o f  pink salmon sampled a U m n t n a  S t a t i a n  

(TR!-1 04) i n  1383 was 0.9:1. T h i s  i s  similar t o  the values recorded f n  1982 

and 1981 w h i c h  were 0.8:1 and 1.0:1, respectively, For pink  salmon sampled 

a t  Sunshine S t a t i o n  (RM 80) the male  t o  female sex z a t i a  was 1.0:1, 2.8:i and 

C.8:1 i n  1983, 1982 and 1981, respectively. 

Fecundity studies were conducted in 1983 only, From the 22 samples cnllected 

a t  Sz:nsi l lne.  S t a t i an  (RM 8 0 )  i t  was deternijned t h a t  p i n k  salmon fecunditses 

ranged from 1,125 t:, 1,975 and averaged 1,475 eggs per female. It wi i s  a9 so 

cotlcl uded t h a t  the correl a"r.ion between l e n g t h  ai-id fecundity and we igh t  and 

fec i nd i ty  was excellent as indicated by cot-re1;tioii c o e f f i c i e n t s  (rf o f  0.97 

and 0.87, respectively. 

4.2.3,; Ta l kee~.na To Upper 
-rrr*m--usnarra--na .,,o.rur~"n*%-- 



salmon t o  Curry Sta t io t?  ( R N  120) ivas est i tnated t o  he 5,500 f ish  i n  1993. 

T h i s  con-;2aras t o  gtalues of 1,000 and 56,800 i n  1981 and 2982 (Vi lb l t  2-4-1 and 

Figure 2-4-5 

The p i ~ k  salrnan migrational m i  dpaint i n  I983 3s detemiiiined f rorit f i chwheel 
*a* 

catches occurrsed an July 30 a t  ialkeetna S t a t i o n  (RM 10311. This  i s  

approxima:el:r one w e ~ k  earl ier  t h a n  the  idp point of August 6 recorded i n  b o t h  

I983 artd 198;i. T h i s  p a l t ~ l r i ;  i s  repeated a t  Curry S t a t i o n  RM 120) where the 

1983 p i n k  salmon migration midporne o f  dugust f i s  approximately one week 

earl ier  than the midpoints recorded i n  ?981 and 1982 [Figure 2-11-6). 

I n  1983, based an tag recapture i n fo rnat ion ,  p ink salnoc requi red an jverage 

o f  3 .J days t a  t rayel  the 23 m3 le  d is t~r ice  beetween Sunshine (RE 83)  a ~ l d  

- T s i  keetna (RM i03)  s ta t ions .  i his compares t o  average times o f  2.6 aays and 

7.4 days recarded i n  1481 and i982, respectively. The distance of 17 m i l e s  

be"is\eo TaSkeetna and Curry (RM 120) s t a t i o n s  was travet1,pd i n  an average of 

7.1 days i n  1323, 10.0 days i n  1982 and 6.0 days i n  !98i, The longer time 

required t o  mfgrate bet wee;^ Sunshine  and Talkeetna sfatf ons an& T a i  keetna ar;d 

Cur-rjf sstttions i n  1982 rnay be a t t r i b u t e d  t o  between year diffgrenc;es w a t e r  

temperature o r  wate r  velocity o r  a combination of both. 

P-ink zalailon measured Cap l e n g t h  Fi. 1 a t  -31 keetna (RH and  Curry ( ~ $ 4  i?Qj 

9" I) 1 '+a :;ta$:fi;ns ii; 1983 averaged 4-27 and 1125 nim, i*ei;/2ectjbaly, 

to pinkt iaiauir ipiig"ih ~ 0 1  rectei i  1991 3982. lengtils f'r3;- m,;i-s 

&r:d ;-erna?es \$?-6;fi;?n e { i + f i l  i;;g of .dc1: 0 t h ~ ; ~  f a r  t j ) ~  ;)in;{ I;;~!R:GI: ~ a i ~ i i ; ] ~  

s [ 9 G Z  arid i1Tj53, 



LaP !he ii~ale tct feniaie r.atio o f  p i n k  salmon sampled a t  Talkeetna Sta t ion  (RF% 103) 

@as O.8:i in 1583. In 1951 and 1952 howevel*, males were equa'ly or more 

abundag:t t h a n  females as evidenced by rat ias  o f  1 and l e O : l g  

respectively. A t  Curry S t a t i o n  8F1 1?0), the male p i n k  sa11mort ;$ere as 

equally 8bilr;dant as females i n  1983 w i t h  a %ale t c  female sex r a t i o  of 1.O: : .  

Comparatively, i n  i 98 i ,  males were less abundant than females by a r a t i o  of 

r?,8:1 and i n  i982 males were srlore nuseyaus than females by a raqtio o f  2 . 5 ~ 1 .  

in 1983, 14 pink salmon were aboerved i n  siocgh hab j td ts .  811 o f  these \@ere 

cansidered mii ! ing not spawning f ish .  I n  1982 however, an est i iaated 297 pink 

,- 3a:mon % @ spatqnec! $8 s l ~ i r g k  hab i ta ts .  The majority o f  these :paidned i n  slough 

11 (RH 135.3) (57.2 percent) and Slough 20 (RM 140.0) (25.2 percept). In 

1983. an estimated 38 ~l in4 ,  salmon spawnzd 3n  Slough 8 {RN 113.7). Th is  

regubesents t k 2  entii-i-e pfnk  salmon r-scape~ent to s l c u g l ~  h a b i t a t s  i n  1981 

(Appendix Table 2-6-11 

Streams tr*ibi!tary t o  tQe Sus i tna  Rive r  t a t w ~ e n  EM 38.6 an6 461.0 srrpportcd 

the majnrity o f  the pink sdlmon spawniag i n  t b i s  river reach i n  1983 and a l so  

i n  is1 arid 1932. FGP c ~ r n p a r a t i ~ e  parposes the peak p i n k  sai~~?:or si~t*vey 

coach ?fa 81 1 stream; :.rere tatal'ied 8nd a s";+camr. rejativ5 importar:cr was 

r a ~ k e d  by The percent cnntributfon t o  rhis to"t1,  l o  1983 " L ~ i s  t o t a l  was 

1,329 p ick  ss]mon and r+e majoi- i ty (83,i percent)  of ehese f i s h  were observed 

$0 i r ld ian  River- (Rtil 138.61 and Portage Creek (RM i-:.(i1. Conjpat*ativeiy, i n  

19fi2 zhjs "ot:,al was i:oi!sfdcraSiy largeis a6 2,655 p ink  st.ii;rcii. fi t~i-::1 of 372% 

pink, s;jtncan weye obseiavcb ;!\;ring pea); sur;devs 198: orill; C i i a ~ e  i : - s - 2 ~ ! o  

2 4 fit;; s; Y*.).. 1 . ' .  ( i r j  .S) ;:r;:j I.gi~e Cyee!< coni;!yi c:ed njr7-p $fia;l ten  perter,? c t f  A c 8% I ,: 

a - /I ' >;el p;x:d:~ t:3i36C$-z;, q 5% p ~ ; d ~  r$inijy; b i ~ ~ ~ s  qp tg 2% a 

-.1 
* ' $  '; h > i . ' :  < 



"Ltal  ;R 2352 and the># were: I) Indiail. River (25 .9  % j ,  2 )  F r t u r t k  u i  July 

Greek ( K M  131;1) (24.6 %) and 3) Lane Creek KM 113.6) (22.4 % 

Peak o f  p i n k  saln~on s p a ~ q i ~ i n g  i 3 - i  streams based on survey counts occurred frrjn 

t he  f i r s t  xo the t h i r d  week of August i n  1983, t h i r d  t o  fou r th  vdlnsk o f  August 

i n  1981 and from the second t o  t h j r d  week o f  Augus t  f a  1982. 

4,2,4 Chum SaT~on 

I n  1983, cfium salmon escapement t o  the Susitni! River drainage tdas a minimum 

27% ,000 Fish (Table 2-3-2). Not included i n  t h i s  estimation were escapements 

t o  S ~ l s i t n a  R i v e r  tributaries below RM 811 wi th  exception a f  the Yentna River 

(RM 2 8 ) .  Campared t o  1981 and 1982 ~seapements o f  283,600 and 458,000 fish 

respective'!y, the l983 escapement was the lowest o f  the las t  three years. 

Chum salmon escapement estimates f o r  1983 were obtained For the Yenena River 

F - 9  8 f i e  jith 48) a t  ilentnz Shatiiin IRM 04) ai?d Susi tna River a t  Surlshine S ta t ion  

(%M 801, The (1983) escablement retui*ns tn Yentna and Sttnsktine stations were 

iiri es tigated 10,823 and 266,000 f i sh r-especqtive! y (Table 2-4-1). 4s 

ifidic5tcd by these numS?rs the Yenen, River supparted about four  percent of 

the ::snai~? :j(:$ c,=st*isateQ esca~ernent ,a the two s t a  ' t 4 ~ i 7 ~  



perrenr less tha~, the 1982 escapement o f  27,800 f i sh .  Tile S l i s i  t n a  River a t  

Sujyshicie S ta t ion  (RM 80) supported a 1983 escapement nearly ide lnt ica l  t o  the 

1961 escapement o f  252,900 f i s h  and about 60 percent o f  the 1982 escapement 

level o f  430,409 f i s h  (Figure 2-4-7). 

The 1981 "Lhraiigh IS83 timivgs o f  the chum salmon migrat ions  inito the Yentna 

River (R1.i 28; zit Yentna S t a t i o n  (TRM 04 and S L I S ~ ~ Q ~  Rjver a t  Supshine 

S t a t i o n  (Rill 80) are i 1 lustrated i o  Figure 2-4-8. The chum escapement returns 

t a  Yentna aad Sunshine stations generally peaked earlie? i n  1983 than in 1981 

o r  X982 as determined fvom fishwheel cstches, 

I n  1983 a bimodal chliin salmon migratZon was recorded a t  bath Yentna (TRH 04) 

and Sunshirre fRM 80) statinns, Tgo Factors a t t r i b u t e d  t o  this event, The 

first  \gas. additional fishing "Lime i n  the Caok 1 ~ i i . t  d r i f t  ne"Lfishe'cy ~ h i c h  

resulted i r r  seasrsnally ' h i g h '  catches. The second was ' h i g h '  *;lo\+ events i n  

the h e n n a  (RFI 28 na rivers ki:hich caused a temporary migrs t ion  

delay.  

T':e chum sti1r;isi.l escspemergt "s Yeettn SSatiorr (TRM 04) i n  1983 e x h i b i t d d  no 

p a r t i c u l a r  preference t c  mig ra i i sn  a long .the nor th  a r  south Sank as indicated 

by statto!? fishwheel catches, i n  1381 alid 1982 the major i t * )#  nf  the 

escapement misrated o f f  t!~e north bank based on the c a t c h ~ s .  

'"I Is ig -3  j*' I n  is813 f i v ~  hiear o ld  f i s h  :\i-re doia*ir;ate 5 i  - ,b,j fojlowed by fcur ,  three 

8 s i x  ,yedr o l d  fisti ai' chum s$:mij;; returfis to  Yentna (I'~p4 04) 

, (i$,9 rioj g;ta*l*iorlt;e ' f ~  1981 <irla , 4.162 #-* F f ~ _ i l / - -  aieao;- f i s l j  S ~ X Y ; ~ .  ;iomii.rni,;y 

I * (ct;.-tjj".:! ti-$t>$?*- y f / k - + ( ~ * ~ ~ ~ \ ~  401 lf j i ; isi?j  i -k:~ ;-i:.rC - : i t ; % ; ? -  ! q ; t  * "*.s" E " 
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Su5itni :  Rjver i n  1981, 1.982 and 1983, Adu l t  Arladromous Investigations, Su Hydro Studies,  
%983 * 



Sex conpasitian sampling c f  the 2983 chcm salmon escapfment a t  Yentna 

(TAM 64) anti Sunshine (R% 80; stit",ions provided male to fem,ale ratios o f  

!.3:1 and 1.0:l respertivrly. I n  1982 the sex r a t i o s  were i den t i ca l  t o  those 

recorded i n  1983 a t  these st3tions. I n  1981, t h 2  respective ratios were 

l*,B:1 and 0,8:1 a% kenti-ma and ~~~~~cisia%+rse stat.itr;sns- 

Specific information regard ing  Sus i  t n a  R f  ver chum salinctn fer:undi t i e s  trtero 

co'llecteci i n  lit83 only. The d a t a  collec~ect from 2 chu~s sainlon s a ~ p l e s  a t  

Sunshine S t a t i o n  (RM 801 provided the Fol lctw*ing infomatxian: I ! )  the average 

female ckun: sailnnn contained approximate'ly 3,200 eggs, 2 )  fecundi t i e s  r a ~ g e d  

from 2,475 t o  4,075 eggs and 3) l e n g t h  and wetght @{ere bo t f~  ' h i g h l y '  

cori-el a t e d  t o  fecund1 t y  . 

Escapegent returns c f  chum salmon it: 1981% 1982 and 1783 wt . -e  monitored a t  

S u s i t ~ l a  R i v e r  main channel loc8tions i a l  keetna (RM 103) and Ctlrry (KEl 120: 

5 +  .a t ~ - . %  #t2ns (Table  2-4-1). The  1983 escape~ent ti? - iillkeetnj S t a t i o n  was 

approxiiriateI:: 50,400 f i s h  aild t a  Curry Stat ion,  21,100 f i sh .  Talkeetr- .  

Sta t i on  sustained apprcximately a three percent h i g h e r  eszapsment ~cturi l  i n  

1953 t h a n  i n  1992 QP 49,ICO F ish  anQ a 140 percent h i g h c ~  return then i n  1981 

66 20,83g f j ~ i ; ,  3j)stiv~i:f;1 a t  c c r p ~ j  . i t a t i c q  $he 1983 er,cd~ei?er!t about x3 

gerqcef~t icaser t i jsa 2.982 : -+ikj-n af 29 ,4Qri - 2 i  s ! ~  p e \ * ~ ~ t  kl i yhcr- t h a n  

%?;e 13131 i c-k,grrt cf  15,100 f'sich (gjgu!-gf 2-L ! .aeT) r  



\.ifre gener-a1 l y  abundant  a t  both  main  channel s t a t i ~ n s  i n  1981 , 1982 and 1983 

d u r i 3 g  the month o f  Augus t ,  

9-sed on fishwheel catches chum salmon migrated i n  higher numbers afang the 

west s ide  o f  the S u s i t n a  Rive r  a t  Talkeetna S t a t i o n  (RM 103) t h ~ a n  alonq the 

east s iae  i n  1383. At Cur~*y S t a t i o n  (RM 120) most o f  the escapeinent migrated 

aloi tg  the east s ide  o f  river a t  this l o ~ d t i o r ~  t k a n  o f f  the west side. The 

same trend occurred i n  1981 and 1982 a t  both s t a t i o c s ,  

In  1983 the escapement returns o f  chu33 salmekl t o  T a t k ~ e t n a  (RM f(33) and Curry 

s t a t i o ~ s  were mainly Five year o ld  fish (63-72%) compared i n  1981 

and 1982 t o  faur year  o ld  f i s h  (84-87s). 

Chum sitlmon were measured fo r  l e n g t h  a t  T a l  keetna (WM 103) and Curry 

s t a t i o n s  i- 1981, 1982 and 1983. The lengths, gent$rally averaged around 

600 mm d t  thc two s t a t i o n s  i n  a l l  three years. 

Irri 1983 chum salmon mdes werz more nutnevous t h a n  fei~~ales a t  Talkeetna 

s t a t i o ~ s ,  The same was fo~dwd jr 1981 and 198% a t  

both s ta t ions .  The male t o  female sex r s t i ~ s  a t  Talkeetna s t a t i o n  were P,3:I, 

I.9:P and 9.5.1 i n  1981, 1982 and 1983 respectfvely. At Curry Stat ion the 

respective rat<ios were 1.,1:1, 1.1:1 and lS9:le 

Plain channel syaw~ ing  by c!~um salmon was found i n  six at-eas of tire Susitp\a 

Ri VS?* jn  1.983, The I ~ c ~ t j o o n ~  were d f  s*Ly$ bcjted b e t b ~ ~ e n  gf4 ,C a(jBj 1$8,9, 

q S  (n,r*,na A 
6\ [,here ltjere four arc;:; i d e n t i f f e d  betkdeen 129,;; and i j b . ~ ,  and  



$982 n h e  b e a t i a n s  were Found between RH l l 4 , 4  and f48,2, %h$tair.r channel 

spawning occurred =in the month o f  September iit a l l  three years. 

Chum salmon spawned i n  seven stream hab i ta ts  above R["f 98.6 i n  1983. The 

highes t  numbers o f  f i s h  were recorded a t  Indian R i v e r  (RM 138.16 

and 2982 b a t h ,  e i g h t  stream h a b i t a t s  served as  chum salmon spawning habi tats .  

The h ighes t  escapement counts were aga in  recorded a t  Indian River* i n  1981 and 
1 

1952. Tile peak chum salmon escapement count for  a l l  s t re~m hab1f:ats i n  1951, 

1982 and 1983 was 245, 1,748 and 1,411 f i s h  respectively. 

Peak o f  chum salmon :pawning occurred i n  stream hab i ta ts  above RN 98.6 dur ing  

t h e  i i;$rd and fourth weeks o f  a u g u s t  i n  1983. In 1981 the peak occurred 

betwee;; the second week o f  hugust t o  the second week rrf September and i n  

1982, d u r i n g  the last week o f  August and the first week o f  Septembei2. 

In 1983 chum salmon were monitored for  observation l i f e  a t  f i v e  s lough 

hab i ta ts  above RM 98.6. The mean average observatjon l i fe  o f  chum salmon 

occupying these s!o~gR hab i t a t s  wds 6.3 days. Less observat ion time pes f ish 

was recorded i n  the study sloughs where vSsibility was poorest. The 

restricted visibility periods were direct ly  related t o  %hi :"lows I n  the 

Susttna Rfq~er, b40t 311 o f  the chta~~ rno~jtored fss- ~bserpfatloa~ ' ' f e  i n  i983 

sp~.:!ned i n  the slough o f  fit-st reccrded entrya For example a nurnher of chum 

salmon e;thich entered !!.loose S'lobfgh (RM 123.5 were later found suaiming i n  

other slawgti hab i ta ts .  



these were used for  spawning. I n  1981, 20 sloughs were occuipied by chun: 

salmor: and i n  19;32, 17 sloughs riere entered. The l a r g e d  nunlbers o f  chum 

salmon spawners were recorded a t  sloughs li (RM 135.3) and 21  (RM 144.1 

1983, i n  1981 these sloughs were 8A (RM 125.1)  and 11, and far  1982 s loughs  

21 and 11. The peak salmon escapement count for  a l l  s l o ~ ~ g h s  h a b i t a t s  

surveyed above RM 38.6 i n  1983 was 1,467 f i s h .  This compares t o  2,596 f i sh  

i n  1981 and 2,244 fish i n  1952. 

The 1983 chum salmon escapement t o  slough h a b i t a t s  (above Kd 98.6) xas an 

estimated 3,000 f i s h  calculated fl-am same year obsel-vatism liife and survey 

count data .  The 1381 escapement t o  slough habitats was about 4,500 f ish and 

fo r  1982, approximately 5,100 f i s h  based on the assumption t h a t  shum sainon 

hair the same average observation l i f e  i n  *those years a s  recorded i n  1983. 

(Appendix i a b l  es 2-6-12 and 2-G-13), 

4,2,5 Coho S~lrnsn 

The minimum coho salmon esclzpement i n t o  the SusiQna River basin was 24,000 

i f s h  i n  1983. In 1981 and 1982 the minimum escapements were 37,080 and 

80,000 coho salmon, respectively. These escapements are considered minimum 

ji3f~es because tliey do not include returns t o  systems between RW 0 and 80 

with the exception of the Yentna River RM 28) (Table 2-4-2 

4,2,5,9 Intertidal La Ta lkeetna 



17,200 was one ha l f  o f  the 34,000 coho salmon escapement recoirded i n  1982. 

The numDer of ho salman migrating t o  Sunshine Sta t ion  (RM 80) was estimated 

ta  be 15,200 rrsh i n  1.983 aga in ,  the smai lest escapement compared t o  1981 and 

1982 values o f  19,800 and 45,700 f i sh ,  respectively (Table 2-41-1 and Figure 

2-4-91. 

The coho salmon migration i n  1984 reached a midpoiili  on July 29 a t  Yentna 

TRM 04) based on Fishwheel catches. T h i s  i s  four day!; earlier t h a n  

t h e  Guly 31 migration midpoint in 1981 and 6 days earlier :than the 1982 

migration midpoint o f  August 2.  A t  Sunshine Sta t ion  RN 80) the August 5 

coho salmon migrational midpoint i n  1983 was also the earliest: recorded for* 

the three year period. In 1981 t h i s  d a t e  was August 12 and i n  1982 August 

20 (F igure  2-4-10). 

The majority of  the 1983 coho salmon escapemerat sampled a t  Yentna S t a t i o n  

TRM 041, 79,1 percent, were age class 43 f ish. T h i s  was also true i n  1981 

and 1982 whrln 82.9 and 66.8 percent o f  the sample, respectively were age 
I 

class 4, fish.  Age class 32 coho salmon accounted f o r  a l l  but a few percent 
eJ1 

o f  the remaining coho salmon sampled f o r  age 1983 and a l so  i n  1981 and 1982. 
I 

Coho sa'lnion sampled for  age a t  Sunshine Sta t ion  (RM 80 were a l so  

predomjnantly (63,%%) age elass 43 i n  1983. Again, this i s  a l so  the case i n  

1982 and 1982 whei~ 65.1 and 50.1 percent o f  the sample were age class 43 

f ish,  

Leuijtks of" age class 4 coho salmon, the pi.edurneinant age class,  collc~e~tt~cii 3 

ot Uerrtna S t i i t i n n  (TRM 04) i n  1983 averiagrd 543 ~311 Cor males arpci 538 rjrij for 

$" f 42tj)a a] @ s) ./gtjQ . m a l l - .  coha s ; i " ~ l ~ ~ ~ ~  ei;jmplcd {(t i :; i; tyc,iiin wpyt? snliij 



VEh!TNA SUNSHINE Tb4LKEE"T MA GUBRRV 
$'TAT 1014 $-TAT! Of4 $"\""AT 1Cj s*rK6aiON 

yub-tqt :2-4.-(3. F"lG?dmurn $!is i tna  R i  ver csR~a saln~carr escrtpen~eni:s f o r  196% 9 3.9?$2 
and 1983, Adtl1 dtv 8sia~frr~mou:; 1 r rk~est i  gai:i (an?;? Str i lvtitvo S tuiPbii.c., 
19133 



r e  24-10 Higrationa! t im ing  o f  coho salmon based  or^ Fishwheel catches a t  selected loca t ions  on the 
Susis tna  River i n  1981, 1982 and 1983, A d u l t  P.nadromous Invest igat ions,  Su Hydr; Stud ies,  
1983 
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averaging 541 m and fenales were larger averaging 540 mm i n  l e n g t h .  Those 

f i s h  sampled i n  1983 were smaller than the coho salmon measured i n  1982 when 

the average size f o r  males and females w a s  549 mm and 544 mm, n ~ s p e c l i v e l y .  

At Sunshine S t a t i o n  (RM 80 age class coho salmon averaged 53!) nwn and 540 

mm for males and females, respectively. The 1983 coho stalson samp!ed f o r  

l e n g t h  were smaller t h a n  those sampled i n  b o t h  1981 and 1982 when males and 

Females averaged 541 m and 542 m and 564 and 551 m in l e n g t h  rtespective'iy. 

The overall male t s  female sex tqatSa was 2,3:1 a t  Yentna Sta t ton  

1983, There was Fewer males present i n  1981 when the sex r a t i o  wlas 0.9:1 and 

males were mare numerous '10 1982 by a sex r a t i o  a? 2.3:1. Males were more 

abundant tha.1 females a t  Sunskjne Sta t i on  (RM 80: i n  1983 by a n  overall sex 

r a t i o  of 1.2:1. This was also the pattern exhihs'ted i n  1981 and 1982 when 

t h e  sex patios wepe 1.2:1 and 1.4:1, respectively. 

The coho salmon escapement t o  Tail keetna S ta t ion  ( R M  103) i n  1983 was 

estimated t o  be 2,400 f i sh ,  Th is  was the lowest escapement recorded for the 

three year perlad the escapement was monitored. The esciapemen"t r'n 1981 was 

3,300 coho salnaa and i n  1962 approxdmately 5,100 F i sh .  The 1983 escapement 

o f  coho szlmnn t o  Curry S t a t i o n  RBI 120) was approximately 800 f i s h ,  Th i s  

cornparel; t o  198% and 1382 escapements of 1,100 and 2,430, respectively 

(Table 2-4-1 and Figure 2-4-9 

The c13ho salmoii ~r~igratioar a t  'ialkaetna S6i;atiun (l@i 153) beodrr nrr J~P'P)~ 30 $11 

p O r s  
"[ 983 a '[ti ; 5; $1. , -I O O ~ " ~ + ~ \ C ,  ~ ~ ~ i * ~  jer* $.h;j.;! tiat? a),!jytjjc$fiia t:;i fiuq?lt9t 5 ";;!I' il:a: ;i<i 



i n  both  1981 and 1982. The migrat ion reached a median approximately the same 

time, Wugust 22 i n  both 1983 and 1982. In  1981 t h i s  p a i r t  wa? reached about 

two weeks l a te r ,  August 26. A t  Curry S t a t i o n  RM 120) the coho salmon 

migriitioa begsn and reached a midpoint earlier i n  each successive ye8r as 

depic ted i n  Figw~e 2-4-10. 

Coho salmon migrat ional  rates were slower i n  1983 than 1981 and 1982. The 

rate s f  travel betkfafe5n Sunshine RR 80) and l a1  keetna was 1.4 mpd i n  

5983 compared t o  rates o f  4.0 and 5.3 mpd i n  1981 and 1982, respectively. 

"Ti s was a1 so true .For the coho salmon migrat ional  rate between 'Tal keetna and 

RM 120) stations. In 1983 this distance was travelled a t  a rate o f  

5 , 7 m p d .  I n 1 9 8 1 a n d 1 9 8 2 t h e ~ a t e s w e r e 1 1 . 3 a n d l D . O m p d ,  respectively, 

Fwm a sample of the escapement passing Talkeetna S t a t i o n  RM 103) i n  1983 i t  

was delemiined t h a t  age class 43 f i sh  represented the largest por t ion o f  

those f i s h  sampled, 60.2 percent. Th is  compares wi th  54.8 percerrt age 43 

f i s h  i n  19811 and 41.6 percent i n  1982, Age class 32 coho salmon were the 

dominant age class i n  1982 when they totalled 59.0 percent o f  the sample. 

The Curry Stat ion (RM 120) escapement o f  coho salmon generally were similar 

i n  age class composition t o  those sampled a t  Talkeetna Stat ion.  In 1983, age 

class 4 ,  f i s h  contpriscld 53.2 percent o f  *the s;ample compared t o  68.9 and  46.0 
ar 

percents i n  1901. and 1982, re?spectivrtly. Again, age class 32 coho salmon 

were tihe dominant age class i n  1982 representing 54.0 percent o f  those Fish 



the samples col'lected a t  these s t a t i o n s  i n  1981 and 1982 and com~pared t o  1983 

information the most n o t i c e a b l ~  deviation occurs i n  1982 when age class 3? 
.e' 

coho salmon ranged from 30 t o  50 mm larger t h a n  the age class 32 fish sampled 

i n  1983 anld 1981, 

The overall coho salmon male t o  female ~ e j ;  r a t i o  a t  Talkttetna Station 

i n  1983 was i .7:1.  Th i s  cor ,~ares t o  ra t ios  o f  1.5:? and 1,5:1 i n  

1981 and 1982, respectively. A t  Curry S ta t ion  (RM 120) the ove~all male t o  

female sex r a t i o  i n  1983 was 2.021 and compares t o  r a t i o s  a f  2.0:1 and 1.3~1 

in 1981 and 1982, respectively. Generally, m8les were more abundant t h a n  

females a t  these rampling s i t e s  f o r  the three years the escapement was 

sampl ed. 

One main channel coho salmon spawning s i t e  was located i n  1983. Th is  s i t e  

was found a t  FM 139.1 approxiaately 150 yards above the confluence o f  F o u s t h  

o f  July Creek. No ma in  channel spawning s i t e s  were located i n  1982 while t n  

1981 a sfngle spawning s i t e  was identified a t  Rk! 129.2. 

There wras no coho salmon spawning a s t i v i t j r  kreported i n  slough hab i t a t s  i n  

1983 or 1981. The only documented coho salmon s+a\.ming s lough habstats 

occur.r.ed i n  1982 when spawr~ing ac t i v i t y  was observed r'n S'lougb 8A 

Coho salnr~n migra t ing  t o  the Upper S u s i t n a  Rive r  RM 98,7-561,O 

punimari ;!y stream spaw~revs . Peak stream survey ccrlnnts represent on1 y a 

portion oF the escapement f o r  tha t  stream and arc used as a index  of relatjve 

aiirarrdarlc4:; arid not an i n d l  ca t i  on of to"t I steu.er?in eccaps:i~ent, 



For comparative purposes peak stream survey coufits were tnt:a! led f o r  a1 1 

streams and t h e  percent contributian of each stream co this tofdl was used t o  

rank t h a t  streams re1 a t i v e  importance for  each year surveys wtere conducted. 

From t h i ?  i n  1983, a low esca!>ement year ,  only two streams cotntr ibuted more 

t h a n  ten percent t o  t ire t o t a l  peak stream survey counts. 'ihelse tributarits 

were Whiskers Creek ( R K  101,4 and Indian Rfver (RM 138.6). This  compares t a  

1981 and 1982 peak stream survey c o u ~ t s  where five streams i n  ckach o f  the twa 

years comprised 2are t h a n  ten percent o f  the t o t a l  peak survey counts. 

Peak cilho salmon spawning i n  streams, based on survey counts, rjccurred 

from the f i r s t  week o f  September t o  the f i r s t  week o f  Octobigr in 1983 and 

comparatively, d u r i n g  the second and t h i r d  week o f  September i n  1981 and from 

the rccond week o f  September t o  the f i rs t  week o f  October in 1982. 

Bering c i sco  were not specifically sampled i n  1953, a4 t h ~ u g h  in";omattion 

obtained incidental t o  other F i  skery studies were recorded. Bering cisco 

were initially documented t o  occur i n  the Susi tna River during August o f  

1981. The escapement was monitored f o r  migrational t i m i n g ,  relative 

abundance and popul a t i a n  meristic information a t  Susi tna Rfvi 26),  Yentna 

fTRN C 4 ) ,  Sunshine (RM 80 and Tal keetna RM 103) i n  1982 aod 1982. Bering 

CISGO were not  k n ~ w n  t o  oeeur above RW 203, approximately i n  either of these 

yeaps, 

Zw 19635., cs>r~cur~era$t t o  ma1 n channel sampl ing E9eri;n~j c i s i o  arisbl-e td~jgeci.  * ' f $ ~  id +. 

j;?ifjy*\Qg ~ j ~ f i Q g ~ * ~ f f l  qlj$rj@:ridpd j l ?  j,gfi:? 3lt:lqtjqki jg\i-iyj 4b:h;:,f1g\i?j ?ifi*[@ ;-iJ<::** 



Frobable  successive year spawning i n  Sus-itna R i v e r  Bering  cisclo stocks was 

reparted i n  the Phase I I  , ADF&G/Su Zydro Adult Anadromous Report, 1982 

(kDFErG, 1982). T h i s  proc;.!-il i t y  i s  further supported by the relcapture ;.f a 

Beriny cisco i n  Lower Cook inlet i n  August o f  1983 which had be!en initially 

tagged a t  Rtil 77.0 on October 5, 1981. Th is  individual was caugcht i n  August 

of 1983. A necrnpsy cF the specimen revealed t h a t  i t  was a grav id  female. 

Scaie analysis indicated the age o f  t h i s  individual was sl. The possibility 

e x i s t s  t h a t  t h i s  female Beriny c isco  spawned as many as two t imes and was 

prepared t o  spawn a g a i n  i n  1983, 

The known distribution o f  Bering c i sco  i n  the Susitna River was also extended 

i n  1983. A single Bering c i sco  was captured a t  4 t h  o f  Ju ly  Creek 

on October 6 redefining the upper limit o f  this species i n  tne 

Svs i t na  River, The previous known upper  l i m i t  o f  the Bering cisca range was 

RM 101.9 based on a single capture here i n  1982. 
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APPENDIX 2-A 

SUSITNA AND YENTNA RIVERS 

SkMPbEMG LOGAVIOKS 



gio?end$x i li F jgure 2-A-1. Yesitna StatSon w$ t k  sonar and f ishwheel 1 ocations def incd ,  Ada1 t fifiadromous 
Investigatiows , Sui H,ydro SSItdies, 1983. 



Appendf x Figure 2-fa-2. Sunshine Statiola with f ishwheel locations def dned, Adult Anadromous 
Investigat ions, Sta Hydro Studies, 1983. 



Appendix Figidre 2-A-3. Ta'lkeetna Sta t ion  with f ishv~h~el  .elloations -defined, Adult Anadrowills Xnvestigations, 
Su Wjtdro Studles, 1983. 



.l;oe.?dix * a  F i ~ u ~ r ;  2-A-14. Curry Sta t ion wi th  f ishwheel lacations defined, Adul t. Anadromous Investigations, 
Su Wdro Studies, 1983. 
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DIPNET AND ELECTROSMOCKER 

EULACHON CATCH 



&Aspp9sdk TabEe 2 - b g .  md a%ec&rosbocker cagchea of  ~rrlaebon i n  the  Sblsieaa gives 
wain shaanael, bdule Aacadsamua Xavcstigatioae, St3 Bydro Btudigs,  19&3, 
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SONAR 

1 ,  DAILY YENTWA STWT$Q!i SONAR COUNTS 

2, FIGURE OF DAILY AN0 CUMUkAf IVE PERCENT 
QF SONAR COgNT% BY SBECIES 
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A d u l t  badaornous P%lvsweiga%io~rs, SEI Hydro Studies ,  1983, 
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r* . dr*:" + .  G 2 : a o -- i a b  - I , -  2-5-4, Sector d i s t r i b v t r i o n  o f  nor th  bank sonar counts, a d j i ~ s r e d  for debris, a t  Yentna 
S t a t i o n ,  Adu?t  Anadromous Iqvestigations, Su Hydro Studies, 1983. 





","&" -6 I: 7- F- - .,.-.,, 5J : :  a', I E  21-~-5. Sector distribution o f  south bank sonar  counts, adjusted for debris,  a t  Yentna 
S t a t i o n ,  Ada1 t 8;ladr~rnous inttestigations , Su Hydro StudSes, 1.983. 
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APPENDIX 2-8 

DAILY FT SHUHEEL CATCH DATA 





l a" +. y&Kz~s 3 24@@ 1 89 8 m5 23 23% 5 250 I 87Q Q 2 6% 43 3921 
231 <,eyj I 24,Q -@ 49 11 M 6 2%2 4 254 % 172 Q 8 69 23 39M 
; 1 Z$,@ 
. $ a # - -  

@ 59 1 853 16 2578 10 264 5 177 Q 2 63 M 39M 
3> *;>$ 

4- - 1 Be@ 0 49 16 % 9  19 2597 25 289 4 18f$ Q 3 66 67 4Q51 
wy at - d353 

J u  2 Zh,Q Q 89 9 898 24 %21 19 308 4 $85 Q X l  77 67 4118 





Togal Gage& 

GBiaoak Se~beye Fiuk C B m  C@Bo HiacsR$ansous Bli 8pac ie~  
rL": M S  

; :  EQ, QP e"&lsez Beg ha 
w -  s&zfr"bn %auks Daily @$am. Daily GP~B, Bsdi.Py Grsan, Daily Cm. Daily Gw. CLI~Q Other em. Daily G l g ~ a ~  







Q 0 
0 8 
@ @ 
0 8 
Q 6 

0 Q 
0 @ 
Q d 
P B 
3 4% 

0 4 
5 9 
4 13 
7 28 
6 26 

3.3 39 
36 69 
29 98 
88 $16 
%Q 236 

%2 148B 
13 161 
m aos 
23 221 
23 269 

8 257 
13 270 
88 288 
24 322 



T@g&l c & k ~ h  
Chhaak B@ck@y@ Pi&ka Ghm C o b  Hi@e&3ulaa@@a# AIL 8psei-e@ 

b rn 



: *z$q&y?c 
sJ *-a- 3w 4 2 4@,0 Q 87 2 M33 0 44B 5 755 2 *%4 1 2 2Q3 XI 10726 

\i"br T(r v- 2 &a,o 0 87 s a 3 4  a absa 1 157 Q ~4 2 Q 205 8 10~24  
$$38%Q 48,@ 

- 2  gg 
Q 87 4 4 4 Q  1 44s  2 759 2 %6 1 2 288 12 8@7d6 

v + 6, d * 6 ~ ~ b $  9 t$ge@ 0 89 41 l&44 2 M86 9 768 2 %8 4 B 213 22 1@7&6 
f* 2 5 *a g-3 
. 1 48,O Q 87 3 647 0 4488 2 77s 1 572 1 1 2% 5 PI $0799 

?qs"$'q $'- .>, * .tsda 2 48*@ Q 87 1 a 4 8  1 44~89 5 77% 2 574 2 1 21 8 82 $a791 















%2 283 
8 221 
19 Z M  
e 2& 
%3 269 

1% 2m 
45 2M 
1 287 
Q 287 
a sea 













ZataP Gagcb 
Chbook P%nk Gbw &be H&@c@X%anc~@@ A%$ 8p@c%@c 

*- g&.Zf&g$ &-J * 0% &%@el Bgriag 
%*&es2o %@ass DaLlg Gga, Daily G m ,  Daily IGm. ~ p l k t ~  am. Dal'Ly C m .  @keg@ B)kb@e?r C m ,  DaiIg G Q ~ ,  

LxzT 













6 2SQ 
2 aaa 
4 2% 
6 262 
2 264 

11 108 
4 BaB 
a aaa 
0 117 
3 12a 

























J-" ;; $9, 
$. a -, e&L.d t a4,o ~ 0 7  0 37 Q aao 0 252 Q 29 o a 8 Q la13 
C J C - - j  *e- 
;d:*%e:~~$ 1 2bSQ 0 $77 6 37 Q 118 3 233 0 29 Q 1 9 4 1019 
', s>Q ""3 " - . 4 t 243sa 

X 4 8 . U  

Q 477 o 37 1 211 I 25% 0 29 0 43 9 a noxs 
; t2-&/ %ps 2 24,O 8 477 0 37 Q 2 l l  0 2% 1 30 0 6 9 d IQ26 

"3 ".P : 
L 1 2 4 ~ ~ ~  o 477 0 37 o a l e  o 2% Q 30 41 0 9 0 1 0 ~ 0  









NOOK SALMOhB 

) ~ a t c  f i  prr Eff crf Crrteb per EPfarP 

I B s~~;c -a~ :x  . i- figure 2-0-1. Migrational t i m i n g  of chinook salmon, based on cumulative fishwheel catch per hour 
a t  selected sampling locations i n  the Susitna R i v e r  basln i n  1981', 1982 and 1983, 
Adul t Wnildroniaus Investigations Su Hydro Studies, 1983. 



k~>ocncii:: F i  glare 2-8-2. M ig ra t i ona l  t iming o f  second raki sockwe salmon, based on curnulati ve f f shwheel catch 
per hour a t  selected sampling '9ocations i n  the Slasitna River basin in P981., 1982 anri 
1983, Adult  Anadrowus Invesla'gations , Su Hydro Studies, 19133. 



> ~ e ~ : d i x  Fjgt~t-e 2-D-3. I4igrational t iming  o f  p i n k  salmon, based on currsulatjve fishwheel catch per hour a t  
selected samp'lsing locations i n  the Susitna Rives basira i n  1981, 1982 and 1983., 
Adult Anadu.rtmalas inilest4i gal jons, Su Hydro Studies, 1983. 



i;r:;end.ir, F-Igure 2-D-4. Migrat iona: tinling o f  chum salmon, based on cumulative fishwheel catch par a t  
selected sampling locations i n  the  Susitna River basin i n  1981, 1982 and 1983, 
Wdu'lt AnarEmmfi!!~ rgls:tz:f;;L,f$::, 5.; :iy2yz $*_~$$L)c ;  193 -  



: v :-::-~:-+;~l g- -- L* s i g f3 ~ ~ n ~ f i ~ e  * q Ls 8 2-3-5. Migra t iona l  * t iming o f  coho salmon, based on cumulative f ishwheel ca,tch per hour a t  
selzcted sarnpling locations i n  the Susittaa River basin i n  1981., 1982 and 1983, 
Adu4 Anadromous InvestigaL$ons, Su i-lydro Studies , 1983. 



Appendfx Table 2-0-13 . @,iigrational t iming by species a t  mair, channel 
sampling locations on the Yentna and Susitna rivers 
based on ctdmu'l~tive percent e f  Pishwlieel catch per 
u n i t  sf  effor t ,  Adult  Anadromous Invelstigations, Su 
Wyd~o Studies, 1983. 

Cumuiative Percent s f  Ffshwheel 
I/ Catch Per Untt Effort -db 

S t a t i o n  Specie; Year OX 5% 50% 915 X 100% 

Tat keetna 

Curry 

Yentna Sockeye 6981 6/28 7/10 7/18 7/38 8/27 
2nd t*un 1982 6/27 7/18 7/24 8 / 6  9/5 

1983 7/2  7/14 7/22 8/15 914 

S~nshfne 1st run  198% - m a  m e =  --- "dB est, ms I(8*=- 

198% 614 6d19 6/13 6/21 6/28 
$983 6 / 5  6/Q 6 /  13 6/19 6 /28  

Sunshine 231d run 4981 6/29 9/ 16 7/22 8/6 914 
198% 711 7/20 7/27 8 / 3  9/13 
1983 6/30  7/17 3/23 8/14 9J5 

"Id keetza 2nd run 1981 7/7 7/23 7/31 a/ 26 S / i j  
1982 7/8 7 / 2 7  8/1 &tq8 919 
1983 -'w 

f f l  2 j 7/15 81 1 si /$j 



appendix Table 2-8-13, Continued. 

Guinuia re Percent o f  Fl'shwheel 
I/ Catch Per UnSt Effort - 

Sta t i on  Speci5s !ear 5% 50% 

Ventwa P i n k  f 98% 6/28 7/10 7/30 8/24 8/26 
I982 717 7/23 7/29 817 8/28 
1983 712  7/14 7/26 8/15 9/4 

Curry 

Sunshine 1981 7/4 3/26 B/ 18 9/5 9/15 
I982 6/24 7/29 8/7 8/21 9/28 
398~3 7/10 7/22 811 9/2 9/11 



Appendix Table 2-D-13. Continued. 

Cumul a tt ve Paycent s f  Fd shwkeel 
Catch Per U n i t  Effort Ji 

Sta t ion  Species Year OX 5% 50% 415% 

Sunshine 198% 
1982 
1983 

Curry 

I/ Ba" eupon which  greater than o r  equal t o  0, 5,  50, 95 and 100 percent o f  - 
the cumulative catch per u ~ i t  o f  effort  occurred. Unit e f f o r t  i s  
defined as f ishwheel catch per Raur. These dates were d e f i ~ ~ e d  only for  
salman escapements which h- ;*e monitored f ram star t  t o  compl estion. 



APPENDIX 2-E 

LENGTH FREQUENCIES OF 

p'f :400~~, n SOP'W bhcYE, FINK, Ci4UP.I 

AHD CON8 SALFIOR 
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Appendix Figure 2-E-2. ieng-th Frequenc ies  o f  chinoc~k salniiin by f 
fishwheel catches at: S:inshine S t a t i o n ,  A d u l t  

s g e  Rn3dro;noias i rivsi;i:i cjhf:i ons , Sri Hyciro St i ic i : 'es , j3t43a 
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P Appendix Figure 2-E-3. L e n g t h  rreq~encies o f  -- chinock saimcn by sex From 
f i  sk~whee! catches a i. i a1 keetila St? t i o n ,  i?,dil l t 
R n d d r o m o ~ ; ~  I n v e s t i g a t i o n s ,  Sw Hydrc S ? j r l i e s l  1983. 
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Appeni; -1% :'f gure 2-E-4. 1-ength frequencies o f  cfjiilook salmor: by sex fro131 
f i s i ~ w h e e l  catches a-t Cur-ry S i a t i o n ,  A:!.ilt 
Aiiad:*ornot.js I n u e s t i  g a i i  ofis. Su Syd;-c Stud ies ,  1983. 
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Appendst x 1'1 sure 2-E-5, Length f requevlcies of sockeye s;llmon b.y sex f r i ~ i 3  
f i  ~fik,~l"lee'l catches at \i' .atria S t a t i o n ,  t\*dul t 

" IP"? c"% 9 Anaciromous Ini/es'tigat'jns, Su P$c$iRc, S tud ias ,  k : $ t * ~ b 3 '  
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R=5t B 
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'"Ea n-- r 3 ~  
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Cippend5~ Fi$ure 2-E-6. Lergth frequencies of' scckeye ?ae!i;loi! by s ~ ! :  f;ow 
I:-i si7t$l?erl c a t c h ~ s  d t  5u.n.i-i ne Stat i c ~ i - ~ ,  . : \ r ' , i~ l  t 
/\i-ialiroin(.iis ~ r i v ~ ~ ~ j ~ j ~ t : - ~ o n ~  Su k!ycj:*t~ $ * L : ~ I ; $ ; ~ : ;  a lG$:3a 



FEMALES 
n =  131 
a=52e 

jt" :ij~s..c. :* 1- i guro  2-E-  7. Let;y*ch f re  j-:efici e 5 0-t sot ;k i?~e sa! men ~y 5~:: ~*r~ufgj 

f.i'%hwheel catches a t  Ta 'ke ia tna  '-a S t a . t j o n ,  Fida~It 
ki2a*drornc\as iav. ;s t*igatjoj is ,  i!!tdy;, e;. j-L~&:j a 
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"" 6"s z = w $  

Pip~endix  Figure ?-E-8. l e n g t h  frequencies a f  sockeye salmor; by sex Frvril 
f' ishigheel catches a t  C3rery Sta t i on ,  Adri1.t 
Anadronrrlas Investigations, Sia hjydr-c E;i;udies, 1983. 
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!\!~pen~j x Figure 2-E-9 E.ength Frequencies cf p r l i ~  . -1rnon by sex frniti 
"f'i s [ ~ \ ~ ~ ~ ~ ~  catch".:$ a t  fr-:r,tn2 i'.tatjnn, AdimJ ut 
Xnitdrurnsias :nvesl--;ga-tlor;s, St? Hydro S-tudier;; ?QE33.. 
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Append-ix Figure 2-*E-EO. Length fr*equencies o f  p i r lk  ssicion by se!t "Fro3 
fjshw1teeI catches a t  Sunshine S t a t i o n ,  Adult 
Anadromous I n v e s t i g a t i o n s ,  Su Hydro Studies,  15E3. 
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Appendjx Figure 2-E-12. Length fjeequencies o f  p ink  saFmun by sex from 
f ishnheel catches a t  Tal keetna S ta t j an ,  Acjul :, 

Arrzdroinons investigatfo~s, Su [-iydpgl S? ' . ! i d j cs ,  i983.  
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Appandix Figure 2-E-12. Length frequencies of' p i n k  salmon by sex fron? 
T~SDWE.ICEI catches zit Curry  Stat ign, Md.11 t 
An;idromous Investigations, Su Clydro S t a d i e s  , 1983. 
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Apgeuzdi Figidre 2.-E-13. Length Frequencies o f  chum salmon by sex fro!% 
fishwheel catches a t  Yentna S t a t i o n ,  A d u l t  
P~nadromous Inuesl i  gi l t ions , Su i4jrdro Studnies, 1983. 
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itpperidix F i g u ~ e  2-E-14, Length frequent les of' chum salnrnrn by sg:x f rorr: 
fisk~vdheel catck~es a t  Sasnshtne S t a t j o n ,  A d u l t  
Rnadromous l:nvestiga tion:;, Su Hy($ro S taidaies, 19E!:,ia 
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I\[.rpeu:dvi x F i  cj~arr 2-E- 15.  Length f r3af;enc i es ci f  chum sal nron by ssnx fa-om 
-Fishwheel ca tcbies a t Tal keetna StaCi oil, Adul t 
Anadron~ous Tnvrjstig;nt-ions, Su l-iydn, $itiladicls, ZS814. 
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Appendix Figure 2-E-16. Length frequencies of chum salmon by sck F p ~ n l  
f i shwi~ee l  catches a t  Curry S t a t i o n ,  Adw! l: 
Anad~oniol~s i t ~ * ~ e s t i g a t i o n s ,  Su /.&d~i3 S*trid fes ,  'ig83. 
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Appendix Figure 2-E-17. Length frequencies af coho sairncn by sex i - ' r ~ m  
fishwheel catches a t  Yentna S t a t i o n ,  A d u l t  
Anadrornolns Inv i l s t iga t  ions ,  Str Hydro S tudles , l!i83. 
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Appendix Figui-e 2-E-18. Leny-th frequencies o f  C G ~ O  salmon by sex from 
f-a"%h~~heel cai,shes a t  Sunshine  S t a t i o t i  , Adul t 
Anaciromotns Snvezt igaxions , Su 'rf:/diPo Stuc i ies ,  19873. 
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Appendix Figure  2-E-19, Length frequencies o f  coho satmon bjr froin 
o? fishwheel catches a t  1 dikeetna S t a t i c n ,  &dul i 

Anadromous Investigations : Su Hydro St i jd f rs ,  12ds a 
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&pper;dix Tab1 e 2-F-1. Regression analysis o f  age class '2 and '2 soekeye 
sal~ferl Pecundities as s function o f  1engi:h ar;d weight, 
Adul t Anadromorts Invest$ gat1 ons , Su l jyd~ai Studies, 
1983, 

Age Class 4, Sackeye Salmon 

No, E g ~ ~ l h e r r g t h  No. Eggs/UeigRt 

- 1654,%9 iC,21 " Y 1752.91 + 0.92 " Y 

Standard eppar o f  estimate 464.59 Standard erraf a f  estimate = 386.26 

Caeff jc lewt o f  C~e f f i cden t  o f  

de lem in~ t ton  dete~mf natlsn 

Co~kelat ion eoeffictent (r) = 0.57 C s ~ ~ e l  ation c o e f f l  c i  ent 
Sample size = 17 Saaple size = 93 

Age C t ~ s s  Ei2 Sockeye Salmon 

No. Eggs/Wcight 

Standard eprar s f  estbnate = 572,49 S t a n d a ~ d  erPtq.::r s f  estiadate = 295, $6 
Coefffi%:$ent: oF CaePPi c-l ent s f  

determi na t l  on determination ( r  2 )  - 0.74 

C o ~ r e i  a t ton  coe f f  I c i en t  Cor~~Satian coe f f i c ien t  
Sdsple sfze = 8 Sample s i ze  = 8 
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Appfndix fab le  2-F-2. Regression analysis o f  age class 4~ and "I ckuig salmon 
feeundittes as a function o f  length and wes'ght, Adult 
Anad~~lriorrs Investigations, Su Hydro Studjes , 1983. 

Age Class 4% Sockeye Salmon 

Na. Eggslbength 

C o r ~ e i a t i o n  coefficient f s j  = 0,86 Co~rel a t =i 01'4 coef f  9 ~ " j n t  
Sample size - 16 Sample s i ze  = 16 

Age Class 51 Sockeye Salmon 

No. Eggs/Length No. Eggo/Ueight 

1344.94 + 7.82 ( x )  = = Y  %756.!C + 0.38 ( x )  = Y  

S t a ~ d a r d  error aP est imate = 210,0% Standard epysr o f  estfmate = 21336  

Caef f f t % . i  evrt s f  Caef f f  c l en t  o f  
dete~mf wstion detevmi nat ian 

Cor~eT a t  fan coefficient C o ~ r e l a t i s n  cae f f i c t  snt 

Sample sdze - 41 Sagple size = II  



APPE!qD ZX 2-G 

1,  SLOUGH AND STREAM LOCATIONS $Rot4 Rb! 98,6 TO 161,2 

2.  OBSERVATION FIFE SLOQGHS KITH HABHIVAT ZONES DEFIiNEB 

3, HAINSTEM SUSITNA RIVER SPfiNNlNG SITE F4APS 

4, MAINST EM SUSITNL X f  VER $PA&HING SITE TABLE 

5, ESCAPEMENT SURVEYS OF SLQUGMS AMD SVWEAbqS 

6. fAGGED/UMIAGCsED RATIOS FROM SPAWNING GZ3UNO %UR\/E\(S 



A~;~end- i  x Figure 2--6-1.. Sl okagh loca t ions  and pr.imat*y + t r i b u t a r y  streainrj "rhc 
S i s f  tr?a River from the  canq?'I tdence o f  the Tril i<cel:r.ra and 
G!]u? i tna ri vers t o  Upper Cevr' 1 Canyon, i\c\nsT *i: ~ n a i ] ~ ~ ~ ~ i t ~ ~ ~ : ;  
'nvgjstd gattons, Su Ilyalro $i !;riciiics, 193:4. 
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'..;~s::dix Figare 2-6-6. M;la%nstem Slisitna River chum sa lm~n  spawnlog areas a t  RM 115.0 approximately, 
Adult Anadvomous investigatiogbs, Su Hydra Studies, 1983. 



4ppendix Flgure 2-6-7. Mainskern Susitna River chum salmon spawning area a t  WM 119.0 approximately, 
Adhi3 k Anadromous Investigations , SLI Hydro Stuudies , 1983. 



T%;ienciix FSgtlre 2-6-8. Mainstem Susjtna Rtver chum and coho salmon spawning areas a t  RM 131.1 ilgprcaximately, 
Adul t  Anadromous Investigations, Su Hydro Studies,  1983. 



9tgpr"ndir; Figidre 2-G-9. Mainstem Susl'tna River chum sialman spawn in^ areas a t  RM 136.1 and 136.8. 
approximately , Adult Anadrw%us Investigations, Su klydt-o Studies,  1983. 



6 P# r-3 s- * 4 4 ?# 
, i~,.;-ilU ,, Figurn 2-6-10. Mainstem Susitrra River chum and sockeye salmon spawning areas a t  RM 138.$6 t o  

138.9 approximately, Adult Anadromous Investigations , Su Wydro Studies, 1983. 



;r?gpend i x Tab1 e 2-6-1. Mainstenr Sirs i t n a  R-i ver salmon spsm$ng locations and survey resul ts , Adul t 
dnadromous investigations,  %u Hydro SLurdJes , 1983. 

n z s  'mp ".*I -.,--- -- 
S S ~ G J  te3 ce  hega I Osee i*thod Chinook Sock~ye P ink  Chum Coho 

* S ~ S , Q  507t42iHQt48C6 9P 82 V% sua 1 308 ya P&$ 0 0 0 20 0 Low mlnstan Flms egpsged ckun %a%mo@ 

119,3 $16&:"29U04COQ 9619 V$%usB B/8 mb %re rI% 0 0 3.7 8 Ci%um abscsved spawn$ wg OVGT red&% fn  ~ ~ $ @ f $ m  
water, La% turb+dffiy and watck f lw a?%@d&d 
hagh visfbCI"8y of $pfra$notm? watsr, 

%3%,% S83&09@33OAB 2 Vdsual 208 yards 0 Q Q I 2 Spawning occ~xsr~rcd 190 yards upslr@am @a0 Fourth 
sf daty Greek, Fiab holbjng avev rcdd%, 

:36,5 S28H31MG2888 9 / 9  disual 50 yards 0 0 0 -1 18 O Th%% ml~st@m sdde channel descrlb~d 
mlnstcm sf de ehawnel zane I IH sf Sl~ugh 11, 

9/17 V%suaI 50 yap&% f. 0 0 67 0 5pawn4ng +in a 50 yavd long pool, 

%26,8 S20t332V32Bh.fi 919 O%s~~al IfJfj a ~ ~ ~ ~ 4 %  Q 0 0 12 O Chum %were spawnfwg alang bargk upst~..ea% %ran the 
msath of G01d Creek -. f~csh l~y  mrted CRUB 
sslmw carga%s found ow BBge saw b ~ w k ,  

;p~,$ to ~o9$43~* k d t , . D C R  Ph* 8/15 Wlsual 1/41 sl3e 6 1% 0 56 8 Chum qhnd seckgye observed spawntag along rbver 
1 ~ 8  e 9 bank upsLraam o f  tha math of lndlan R$csei a8d 

Stsu~k+ 17, Law mdnratcm water $ 1 ~  end law 
i &arbidJty atItma& fay hfgh visib3t$ty n t  the 

r a ~6 5 tllne c f  sightbng. 



ssp_ ei;dix -*-kla : c % u ~ ~  2-6-2 Escapeg3eni: siavvey counts o f  5usltna R?jver sloughs betwee8 Chuliloa Rltfer and Lower 
Devjl Canyon, Adult Anadromous Xnve.tlgations, Su Hydro SQudies, 1983. 
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Chinooi: salrnori spawriivlg ground surveys of selected spawning areas and s e s ~ ?  tan& 
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9/11 1 Excellent 0 1 1 6.0 0 1 1 0,O 8 St fi 8,  Q 
f 

Gaud % 2 
G Q Q ~ ~  8 
f xcsu lent 2 
Ciaad 1 9  
Excel tent 17 
Excel len t  23 
Excel lent 15 
Excel 1 en$ 13 
Excel Bent 11 
Excel Bent 1 

Excel l so e 
Ezcei 'ieut 
Excel  tent 
Excel tent 
Exeel Bent 
&xce"ti"e~%t 



( . _  " X _  - 
+,lc..rtc~-l i- i r  ur @ I s  ;i ; 8 b t 2  2.. . & ,  Pink ssln~ori spawning ground surveys o f  selected spawning areas and rcsul t an t  

tagged t c  u;rtagyr?a! rat ios,  Adul t  Anadromous Invest1  yaticlns Su Hydro Studies 1983. 

TALKEETOIA TAGS CURRY TAGS 
~ ~ ~ ~ , - " * ~ w - - I u . ~ " ~ " ~ ~ # ~ w ~ # U  

; ~ b . + . , r ~ e k ,  c7,2 1 8/16 Excel lent 45 441 4 10,8 2 466 468 234,O 1 467 468 458,8 1 8/22 GsaB 10 57 69 6 ,7  
t 

S i S  Excel 3 en$: 0 5 9 0 ,,O 
8/ 15 Excel Befit 2 27 28 28,O 
%/a2 Excel lent  4 2 4, 28 7,O 
8/29 Excai OerrL 0 12 12 0 ,0 

- -ib& Hci<pnajz if 6 , ~  Exeel lent 9 16 7 l , T a f 2  
i", v e  R Excel 1 evat 1 3 4 4 -0 

Excel 3 ent 6 1 1 0,8 
* .  

t 
: I i::ig:- P o r t a ~ c  7 8/22 Excel l ~ s n t  f! 6 6 8,O 

r"q;bel 1 8/29 Excel lerrt I f 2 2,0 

81 i3 Good 3 6 9 3,O 
8 1 2CI Exce 1 "ail$ 8 G 6 8,O 
8/27 Excel &#I$ 8 4 3 0,O 
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: a e 2 $ 7  Churn salmon spawn i ng grounti sur\rejjs nl' $el  ec-ted spawr;$rrg dress irnd  rest^? tant  
ztagyed t o  untagged r a t i o s ,  A d f ~ l ~ :  Anadrornous irsve:;t#igati ens, 5u tlydrcl Studies, 1583. 
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9/18 Excel lent 

1 lot8 Excel ken& 
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Goad 
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&8/3 Excel 1 en/;" 
I. ad8 Excel Bent 
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:sw!pit&jx ";2k+ : 2  t f - i G s e a p  . Caho salrilun spa i~~o ing  ground surveys iif sc?r-.cted spawning areas and r~ !gu l t a r~ t  
tagged .to antagged ?a t i o s  , 8du'i-t Anadromuus Tni~est igat ions,  Su Hydro Stud,ies, 1983. 

Excel lent 
Excel 3ent 
f xca'! 7 err& 
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Excel Y ant 
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Excel len% 
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fiQw'-. , v-ndix Table 2-G-9, Total 1981 sockeye salmon slough escapements between RM 98,6 and 161.0, Adult  
Anadrogious Invest1 gations , Std ksydr~ StualS%es, 1983. 

&Bver %aka0 F i  sh - Peak Llwe-Dsad @@an Obserwotf on - " Slough % of Taga1 % sf C L Q Y P ~  - &if' 
Sl augh @l 7s D@ys Sgrvey Count hf fa f @  D ~ 4 g  Eaeapem~ne $1 @ugh Esaape~~nk S%e$% QW Es~apegmn% 

SP 23 

l l , b  1 95 

asp 0s - 
I f  *b  21 2 

3I 8 - 
t I , @  4,620 

3/ 1 9  - 
1'1 d3 42 

I f , &  63 

14 - Mu~et. of fish days weye ecalculated f o r  sloughs that had peak su r rvq  counts 3 15 fIs61. Refer t o  Section 
2,4 Pol- detailed d ~ t a  analysis pr~cedanres. 

%-/ !deal-, observat-ietn 16fe values were computed f rm 1983 composite observation data.  

iatal slough escapement i n to  sloughs h ~ v i n g  peak live-dead survey counts uf ( 15 f isk ,  :gBre computed by 
mialttgalyinig the p e ~ k  live-dead survey count by 3.8. This value represents the sumsnaU,n QB the 
estisated slovgh sscapement divl'ded by the 3umatQon o f  t h e  peak 1 ive-dead survcey rcpunts fos  a l l  sloughs 
w i t h  pelat: surve~g counts 2 50 fish. 

Lp -#-%f-s - I Y ~ A  Cur$-y Sta t lo i?  sockeye salmon escapement was iapprexlmately 2,800 f isR. 



3ppendix Table 2-G-10, To ta l  4982 soekeye salmn slough escapc?men%s betweefi RM 98.6 and ZhiI,O, kidteld: 
Wniddromous Inssestigaticns , Srr Hydro Studiies , 1983. 

RZver Taka1 F$ sh - Peak Live-Dead Wean Observclkfon - 2' S l ~ u g h  1 04 Vseal I b of Cupry 
Slaugh 3e Days Survey Caunt Life fa  Days Escsps,ww% $1 ough Eseepe~enk %&at$ on E$@ap@m@@k 

" d J-' Mrra~ber af fish days were czaleulated f o r  sloughs that had peak survey counts > 15 fish. Refer t o  Sectdon 
2 .$ F c r  d e t ~ f  l ed data analysis procedures. 

3 9 
3 Hean observation 1 i fe val  ues were computed from 1983 cmposi te observation data .  

31 - Total s lough escapement i n t o  sloughs having peak 1 ive-dead s u ~ v e y  counts ( s f  2 15 f i s h  were computed by 
nralt iply~ng the peak ilve-dead survey count by 2.5. This vaiue vepresenks the sumatdon o f  the 
est-!mated s j o ~ g h  escapement ddvlded by the sunn~aeion of the peak live-drqd susvey counts for  a l l  sloughs 
w i t h  peak survey calarpts 2 50 Bi she 

&; 
-L.' "li'8 2uul-y S t a t i o n  sockeye salmon escapement was approximately l,SOPi f i s h .  



Append?x Table "r&-ll, Estimated pf nk salmn sl ough escapemlents fay* 1981, 
1982 and 1983, Adult A~zadromsus Inve~sti gations , Su 
Hj8dro Studies, 1983. 

R t  vsr Paak Live-Dead f/ S?ough I oQ Tstal 3P % of Curry - 
Year 590raliqlF-r HZ 1e Survey Coune Eseapernifst Sf @ugh Ese~pemnt Stag% an ksaapmd~ik 

1984 8 f'"d3,7 25 38 ilQ%O,O 
TOTAL 25 38 186,O 

Peak I f ve-dead survey eeoutts repmsent cbunts of spavml ~g f d gh ye 
@7i'19ing .Fish were not emsidered in the analysis, 

Slough escapement was calculated by mu1 t i p l y i n g  peak l ive-dead counts by 
I*?, 

Curry S t a t i o n  p i n k  salmon escapements f o r  1981, 1982 and 1384 were 
% ,000, 58,800 and 5,500 f i s h  respective1 y. 



Appe~dix Table 2-G-12. Tota l  1981 chum salmon slough escapemerrts between RM 98.6 and 1SI,O, Adla l t  
Wnadramous Investl gattons, Sk: Hydro Studies, 1985, 

R3ver ~ a t a \  ~4 sh - Peak Lgvcl-Dead Hesn Observation - 2' $laugh % of hotal % of Curry .- 
Slough Hile Days Survey Count LlCa t a  Bays Escageaent SO ough Es~apawnd $%at4 OF Escsp~rmnt 

3 i 
2 M~mbei- csf ?f s h  days were calculated f o r  sloughs ehlt hind peak survey counts 3 15 f lsh. Refer t o  Sect io~l  

2,4 f o r  detailed da ta  analysis pr~'akedu~~"a~grs, 

F4ealt observatioil 1 i f e  values %ere computed Prom 1983 compost te  observation l i f e  data.  
2 P 
2' T o t a l  slough escapement i n t o  sloughs having peak live-bcad survey G O U R ~ S  o f  1 5 5  fmlsh  ere c~mputed by 

iliuitiplying the peak l ive-dead survey count by 1.7. t h i s  value represents the sum~nmzrtion a f  the 
estimated sToeigh escapement divided by the sumatian o f  the? peak live-dead survey counts "or a l l  sloughs 
:::$%h peak surrey ccoute 2 550 fish. 

&* 1 
2 1982 Ct4.lrr.y Sta t ion  chgrn salmon escapewnt was appraximateiy 13,100 fish. 
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-Ih p sn Appenci"*f.r ! 80 ! e  2-6-14, Evaluatfon OF chinook salmon Pete~sen disc t a g  lot;% 
based on Pishte'heel recapwures and spc?w~ti:ng gmtt!sd 
surveys conducted be*v#.\.eeen Sunsk: ne Staj!ir~n and Dsv f 1 
Ca~tyan, Adul t  Anadramus Investigations, Su Hyd~o 
Studfes, 1983. 

Overa? I 
Peg~eplt lag 

g4-b  3 dt~eel Survey F l  shwheel Survey Ff sb\qkeel Survey Rete~ticln 

Appendix Table 2-6-95, Evaluafia~ s f  t salmon t ag  loss f o ~  a l l  specs es 
except :hi nook sal ranon based on sparwni ng sra~v4 :;+s 
condue ted be"l4een Skins h i ne S t a t  l on and Deft? l Ca~yt tn , 
Bdul t Rrrad~amnsus Investigat;!sns, Su :4.ydr~ Stud: es 
2983, 

! 4 ~ ,  af Tagged e7JP. 

1 at31 
Yagg-1 wg fag  Type F i s h  P4o, Shed No 4? Percent f og  
F ta t j o f i  Exan$ nod Tags Tags Retenttan 
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