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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. 




























































































































































































































































































































































































































