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Studies of  juvenile salmon i n  ehe S u ~ i t n a  R i v e r  have been a ma jo r  p a r t  

o f  *the i nvestigiatjons be ing  candlaeted by the Susi zna RIvei- Aqua t i c  

Stud-ies Program, The seupe o f  these s t u d i e s  has been t o  desc r i be  the  

p e r i o d s  0°F f r eshwa te r  residence, growth,  t i m i n g  aP outmigration, d i  s- 

'Cr-ibution and relc?=tive abundance. Only cne r n a j ~ r  i-dintt!r s tudy  was 

conducted i n  t h e  middle reach, d u r i n g  t h e  w i n t e r  o f  1980-81. The 

objectives o f  this s tudy  were t o  deterinir~z the d i s t r i b u t i o n  and relative 

abundance o f  overtsinterirrg juvenile salmon and describe "Lhe kabi t d t  

characteris t ics  a t  reaar-ing s i t e s .  T h i s  report presents the results o f  

the jlaverli l e salmon col d - b r a n d i n g  s t udy  conducted on t h e  Susi tna  R i v e r  

d u r i n g  t he  %inter 1984-85, Two P a c i f i c  salmora species are  addressed i q  

A 4 cnis reporz: c i ~  !nook salmon ( scha) - and coho salmsfi 

(Oncarh,ynchus -s*--- k'i s u t c h  

Previous s t u d i e s  o f  juvenile salmon dur ing 1382 and  1983 here focustrcl on 

em, 

t he  reach of t h e  busitna R i v e r  ahave t i re Chul i r n a  conLFiuerice to Der i i l  

Canyon, the midd le  river (ABF&G 19836, 1983-k; Schinidt et a ? ,  19134 
w* 

ihese s t i i d ies  corrsisted a o f  s la t ior iary  outmigran t  t -dps  a t  

v " 

i ii i kce tna S t a t i o n  (Ri"i103,O arrd sbnrpl i rig a t  mai rlstrm, s i  u u g h  arid 

t y j b ~ t d ~ r y  cj'trs by beach sej  !ipp (2nd e'i ~ ~ " 0 -  l c ~ , u s h o c k l ; n g .  Dr!r-ing t he  19611 

oyjidn-wa ker S ~ ~ S O ~ I ,  iiri irtldf t i  onal s'tudy , the sunjner clji ii bt3ancii i ~ g  s t u d y  , 

w a s  added .iri the ~ ! - i d d l e  i.-each tt:. fureher desc r i be  jwvc i i i  l e  chl :~uai i  3114 

i o i i v  ~d!lii~)(~ ( j ~ ~ w t h ,  i i i . i y~31 ;* i~ ( i  t i l n i n ! ~  and  r.esilurr;e 1 2 ~ 1  c l ~ ~ ; i ~ < ; i f ~ g  l ~ ~ i b i x + ~ + ~ -  

r.of-jdjt;c,fis ( R o c h  and S t r a t ! ; o n  1.985 



i f lvc.r; . t igations o f  t h e  m i g ~ a t i u n  of juvenile salmon i n  the middle reach 

o f  t ho  S u s i t n a  River f rum 1932-84 have .indicated t h a t  a major outmi- 

guealion occurs GP smo'le and pre-smelt j u v e n i f  es of a11 species t c i  areas 

below t h i s  reach, Previous winter studies have no t  provided infarmation 

on t h e  s i z e  o f  the ~ i l e w i r r t e r i n g  populations o f  chinook and coho i n  the 

middle reach or t h e i r  d i s t r i b u t i o n ,  Towards the end of the summer 1984 

cold  branding s tud ies ,  1arbge numbers 01' juvenile salmon were observed 

both  remisinirig i n  I n d i a n  R i v e r  and entering se1ec"id sloughs and s i d e  

ci.iarrn~'i s. Catcher;, recaptures and outmi g r a n t  "cap d a t a  a7 1 i ndi  cated 

t h a t  a large nurnbzr o f  f i s h  were remaining i n  t he  nl lddle  reach, and i t  

appeared they would overw'winter -in these areas. 

As tire a d u l t  chinook escapement i n  the n- idd le  reach has cont inued t o  

r i s e  o v e r  the  l a s t  f i v e  years 1,121 i n  1981 t o  7,180 i n  1984 

e t  a1 19851, and there is no r?2zon why they shoui d n o t  cont lnue t o  

rise (as  t h i s  S C O C ~  i s  r io t  subjected t o  c o i m ~ e r c i a i  fish-ing and very 

l i t t l e  sport  f i s h i n g  takes p lace) ,  knowledge o f  the distribution and  the 

responses o f  juvenlle chinook a n d  coho saCimoo t o  mainstem and rearing 

iiab i t a t  changes i s  rrecessacy Lta properly p la r i  a r ~ d  rrlanage c h i s  resource, 



Juvenile salmon studies were conducted i n  the midd le  Sus i tna  R i v e r  

duri rig the 1394-1985 winter season. Survej/s were conducted i n 

m4d-Qctober, a f t e r  water level s had lowered and s t a b i  1 l ' ned ,  t o  locate  

f o u r  sampl I n g  s i x e s  which conta ined sufficient nufibers s f  juven i  l e  

chinook salmon t a  insure catches t h roughou t  ehe winter. The s i t e s  

selected were Slough SA Slough 10 Slough  22 (RM 

and I nd ian  R i v e r  

2.2 --- Field  Data Gsllectian and Recording 
7--- - & 

Mark-recapture s tud ies  o f  juvenile salmon u s i n g  c o i  d b r a n d i n g  were 

conducted i n  .the middle river from October 15, 1984 t h r n ~ g h  May 15, 

1985, S t ~ l d i e s  were conduc'ted by a ewo o r  three man crew based at: ttle 

Goel d Creek cabin us ing  he1 i copters and snowma,chi nes f o r  t ranspar laxion.  

Eac;i., of the four. rrirrter sotui3y i i t e s  was divided i n t o  "pa r t i t ion ; . "  

i J a r t iS t i on  i ncj wds bdsed on several h a b i  t a t  parameters i iicl ud i  ng water 

d r p t i r s  d i ~ d  cover  types, Edciz .;-it@ contniried *from i:Iiyaee to  i'lve 

parti.tioris (fiyiares 2, 3, 4, and 51, 





- i P# k-cjuye c .  t k p  showing the partitioninq of S l o u g h  22, winter 1984-85, 



- s " pfZD c - - n  --"*i'i,i"E wv pr_ 
h - *A+ - 3iEVi&!ing t he  partitioning of Slough 10, winter X98&-85. 







and released d u r i n g  each sampling tr ip.  Five traps were set, i n  each 

par t i t - ion  f n  the same general area eacn t r ip .  Changing i c e  conditions 
1 

durl 'ng the winter meant traps r e  set i n  a variety of c o n d i t i o n s  

riing-ing from open w a t e r  leads Lo under 40 inches o f  ice ,  Ai 1 f i s h  Here 

marked and held overnight a t  t he  Gold Greek cabin,  and then reieased i a  

the p a r t i t i o n  where they were collected. 
5 

The brands consisted o f  s ing l e  brass le t ters  o r  symbols measuiring three 
I 1 
8 

m~l9.ime"&erp, i n  height which were soldered onto  threaded brass caps. 

L iqu id  nitrogen was used as t he  cooling agent and the b rand ing  proce- 
I 
i 
I 

i f ~ r e s  were similar t o  tl3sse outlined by Mighe19 (1969) and Raleigh el: 

1975). The eald b r and ing  equipment i s  descr ibed i n  ADF&G (1985a 

duvenile chlnosk and coho salmon were marked w i t h  a d i s t i n c t i v e  brand to 

:igrrisFy when and where they were captured. Fish were marked a t  one o f  

three ta rge t  b r and ing  s i t e s  on ei ther  s ide  o f  the i r  body Figure 61, and 

a b rand ing  t-ime o f  -two seconds was used, Recaptures were rebranded jf" 

they d i d  n o t  al ready i lave a brand a t  t he  brand ing  l ~ c a t i o n  for  "ca t  'tt-jme 

p e r i  ode 

Date, l o c a t i o n ,  b r a n d i n g  symbol, f i s h i n g  e f f o r t ,  and collectors were 

recorded .For each samp'lziny s i t e .  Species, number o f  F i s h  captured and 

branded, and vicambers and symbols of recaptures were recorded f o r  each 

par'c i t - ion .  To.ta1 lengths 0.f 50 j ~ l v e r l i  le  c h i  ~ C I O ~  and coho salniori were 

recortled or:ce ii. month at each sampl $ n g  s i  t e e  
I , 





i i ab i -C~P .  d a t a  -i ni-1 ud i  ng covev+ -type, percent saver, 2nd average d e p t h  

v d ? t h i n  each p a r t - i t i o n  were visraaf l y  sssessed once tgwards  the end of the 

6 i7:e'id seasen, T h i s  was deemed suff ic ient  a s  these paraineters d i d  not  

charige fiiuch over the course o f  the f i e l d  season, 

Si~rface and i n"crgraj/el wztcr teniperatures and percent i ce cover  and 

thickness d a t a  Here collected a t  each p a r t i t i o n ,  each t r i p ,  A t  the 

beginning st t he  s l a d y ,  water temperatures were taken  w i t h  a Diq i sense  

th,-:-moraeter, b u t  continuiny ma1 ftanct-ions forced us to f i na7 l y  i lse 

hand-he1 ci mercury thzrmemeters. Teniyera'cuve d a t a  froin datapods i n  

I!!dian 2f ver arid S lough  10 were used i n  comparing selected h a b i t a t  

uareiables, as the hand-held thermometer temperatures varied g r e a t l y ,  

depend-ing on the  exact  sdmpling l o c a t i o n .  

2 .4  Data A n 9  
- - - &  

T-4 

Ihe catch per u n i t  e f f o r t  ( C P V E  d a b  d is  ca ' lculdted as catcf~ per rii-inrioiii 

t r a y  day, A71  sets were approximdtelq 24 hours w h i c h  was calculated as 

one nrlnnow t r a p  day ,  

isc~i ju l i r t=ion estiroates fur each o f  the wiriter s t u d y  sfr;2s are 

by the ScIldrFeu. [ire Lijuci ( hsi ckei* 1975 v A B P ~ p ~ l ~ i t i ~ r l  

estirrla-i;es -for. the  en t i r e  i963 brood yedr ,jui/ejiiie c h i n u l ~ k  sdliiioi anti 

t;i.ia i. f i ~ r t i  or! o f  .i =t ovo iw i  n tt ri ng #i n t h e  I 1 e r-I viir d b c ~ v e  I'd i kce 1:na 

5cit-t; * I  ilai arc: c,; *l (:ti1 3tc:d by the Petersen mer.hod (\I-i ckcr 1975 :]ivei: ' in 

k{:[".i"/j )* 3 .  



Arr estirnated escapernerlt o f  9,120 adu l  " c h i  nook salmon (95% Confidence 

t-' P- 4 In"ceraa4 6,148 - ! Y , r l i ~  passed Curry S t a t i o n  ( R M  120) d u r i n g  tile sunimer 

o f  1983, Based on peak escapement counts on the  spawning grounds,  93.8% 

o f  these f i s h  spaswried a t  or above the 1984-85 winter studies s a m p l i ~ i g  

s i t e s ,  with t h e  major - ic t j t  g a i r ~ g  t o  Portage Creek (70.8%) and I n d i a n  River 

Parret t  e t  a l .  lS84), 

= = 

!he mean l e n g t h  o f  a d u l t  females past Curry S ~ a C i o n  i n  1983 was 855 nnrl 

(Bdrrett e-t a ? ,  1984), The average fecund1 kies o f  Susi t na  River f i s h  o f  

l,i?is l e n g t h  as determined i n  the 15185 f e e u ~ d i t ~ y  s t u d y  a t  S3ns/?!jfie 

sca t io r j  1s 7,824 eggs (ADF&G 1985 iar3publ i shed  d a t a  T h i s  provides a 

t o t a l  deposited eyy estimate o f  7.82 rn-ilfiorl f o * .  Indiarl  River 

(escapement x mdle:fernaIe r a t i o  x proport'iclrr i n  Iild-ian iiiver x ~ I C ~ J ~ I  

feeundi ty 1.  

k i . t j la i  o f  5 4  juvcini  l e  chi riook salrnc\i? were captured  duu. i f ig 

b$irlcer 1984-.85 s t u d i e s  bey i n n i n g  in mid.->0ctuheu ;ind end i~~~~ l i l m i &  iv~dtf 

d i~ver :?  i e  chiiioci!t were most iik~inndtifit a t  ri iuugir % % ,  wht~re W$r 0.1' ciii:t. 



catch  occurred ( T a b l e  1). Catches were h i g h  i n  ea r l y  winter*, peaking i n  

December zhen r a p i d l y  declining ta a low i n  May (Table  21,  

3,1,1,2 Catch Per  UPS$ Effor t  
- - P w w m P % > # - P m  

Catch rates a t  t he  winter study s i t e s  varied greati3!. Overall s i t e  

ca tch  r a t e s  Figures 3, 8 ,  9 ,  and 10 ref lece the differences i n  

juvenile chinook abundance beween xbe s'titc5, Slough 22 had, by f a r ,  

the h ighes t  catch r a t e s ,  while catch rates were gerieram1'By lowest a t  

l r rd ian  River and Slough 10, Catch rates were hi(jher ea r ly  'io the season 

a n t i  l Janiiary , when they dropped dramatical 1 y . 

Cazrlr rates a t  each s i t e ,  w l " c j n  each par t ic ion ,  a l s o  varjed g r e a t l y .  

A t  Slough  22 and Slough 9A, catch rates were h igher  i n  the  upper p a r t i -  

t-ions, w h i l e  Slough  10 catch rstes were generally higijer a t  t h e  m o u t h .  

Ind ian   rive^ catch r a t e s  were highest a t  Len's S l o u g h ,  xhe lowest s i t e .  

Catrh  raws by pa r - t i t c ion  a r e  shown -ir! Appendix Figures A-1,  A-2, A - 3 ,  

and A-4, 

I i h i n o c ~ k  saiinon juven-i  les exhi'bi ted I: t t l e  grocqth dur-irig t he  winter s t udy  

-Rle mean l e n g t h  irr t he  ;nidd'ii+ ri vzr aT: the eiid of the open 

kvattr. fri.1 ri season was 63 inin. Throug i - i~u t  t h e  win-teu' studies 

M&y) L I ~ C ~  ~fi~i i i : i  lei.lgtlar; . "Lhe c t u i i y  s i t e s  ;ilo?deii ;if] a i i i ~ r Q t 2 ~ l : 3 c :  01' 

~ ; j f ~ ~ ~ % ~ i ! ~ i ~ i ; ~ ~ ~ ~  1, ff'i[ji pe r  ~ ~ t j i i - t h ~  ~ i ~ i c i - ~ ~ b j ~ ~ ~ i  X!"I~? f i ip~~i]  i e f ~ g t - ~ b ~ ~  94iC~'t-) ~ i ' * t ~ t d i ~ ~ l  ?[' 



Tab'ie I ,  Juvenj 1s chinssk salmon catches by site and p a r t S t j a n ,  1984-85 r $ i n & e ~  s t u d i e s ,  
---*m-=---w---- a ~ p - ~ ~ - ~ ~ ~ , * ~ ~ P - - -  ,-.- .'rr--. 

- " - h - " - * w - - . * - - e F - - - - - - - p - - p  - ~ * ~ ~ P ~ z l * . I  "*x.-4.- 

Locazi on Par"e; ti isn Catch ( I %  1 % Total 

Indian River 
Len" S$% sugh  
D,O,D, Slough - 

Beaver Pond S 1 ,  -- 378 
T o t a l  1,m 
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kOCA$I$N AND SAf4PLIMG PERiOD 

_ * - - I-" *-,*pp 2 
;qb;. - *& .  4 =i 41 , . - n R , ~  chinook salmon mean lengths aad range o f  lengths by s i t e  and sampling 

p e r i o d ,  winter 1984-85. 
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m, Pvvei iminary 1985 outn l ig ran t  trap d a t a  shows i~ mean leilgth o f  78 mrn 

lay edrly dlarie and 89 mm by l a t e  Juine ( A D F & G  1985 iavlyiebiished 5 t ~ t a ) .  

F-igure 11 a l s o  shows a slighe d i f f e r e n c e  i n  ' lengths be!:ween Portage 

Creek and Ind i an  R i v e r  stocks, Ind i an  River f i s h  averaged dpproximately 

8 mq larger than their P o ~ t a g e  Creek coun te rpa r t s  (Portage Creek i t s e l f  

was n o t  sampled. However, F i sh  at. S lough  22, a lmos t  6 miles above 

Ind ian  River, are a l l  believed t o  be Por"cag Creek fqsh). Juven~lc? 

c h i ~ o o k  lengths f r o m  Slough SA and S lough  10, a mixture o f  bo%k Indian  

and Portage F i s h ,  fell i n  bemeen the Por tage  and I n d i a n  means, 

3. i. 1.4 ---- B r a n d i ~ g  and  recove2 
----c-.--+ 

A "Lt t l  a! Off134 juveni4e chifiooic salmon were c o l d  branded between 

October 15 ,  1984 dad A p r i l  30, 1985 Of' these, 3,265 were 

l a t e r  recapturec; (Tab le  4), All b u t  two o f  the recdpcures were made a t  

t h e  :ame s i t e  ~dhere ti12 f i s h  uere r j r ig inia l ly  branded and released, i?ne 

f i s h  ~das branded and released i1-i Slough 2% on November 15 and recaptured 

ax the niouth  o f  Slough 10 ori March 30. The other feish was brantied 

lioverriberb 16 i n  lridian River and recaptured a t  the niou t l l  o f  Slough 10 o n  

Fcbrcliiry 6 ,  iiecdptilrt? rrttes vlere i l i g h e s t  r the recapture period 

Inliriediately fol lowii ly  t a g g i n g  per'iud then s-lowly clecline!f to almost 

n o r h i n i l  i r !  May. 
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f4arch a n b  April and recei ved f i ve brands.  Acetua! t a g g l  ng and recapture 

d a t a  a r e  presented i n  Appendix 8. 

A LuLa? o f  38 branded chinook were recaptured a t  the ou tmigran t  traps a t  

' la lkeet i la S t a t i o n  by August 5,  1985 (1985 prelintinary d a t a  of these 

F ish ,  25 were from the summer 1984 cald brand ing  s tudy  and 13 were From 

the  w i t i t o r  s tudy .  The m a l o r i  t y  o f  these recaptures k~~3r~2 from t h e  summer 

c c i d  s t u d y  a t  I nd ian  River, The actual  d a t a  i n c l ~ d i n g  b r a n d i n g  

dad recapture d a t e  and branding and recapture l oca ' t ion  are presented i n  

Appendix Table  5-1, 

Popw i a t i u n  estsimates vrere ca!cla'laiea For the winter stijdy ~i C ~ S  us ing  

the Schaefeu. method, The t u t a l  estjma'ces p14ds a monthly breakdown by 

s i t e  ere giver? i n  TaBle 5. The largest popa la t i c~ns  were present a t  lnast 

t;i tes d ~ i r i r i g  ear ly  vi jnster, October I Decenrber, then fell sharply f o r  the 

r r a l a i n d ~ ? ~  o f  the win'lws, Slnugii $A had  he largest population for* -the 

wiriter w i t h  a0 estima-ted 14,216 Fish, Sicjugh EO hii.' the ic;west 

p o p u l a t i o n  t d j  t h  an estimated 8,577 f 1% h .  Papu1at ion estjinates pdere 

ca-/i;uldccd s;epard cely f o r  of "r;i.ie ind-idn Ri yer p a r t i  ~ , - j o n s  ar; 

4- L I ~ C  */A t h i  TCI, D. 0 D.  5 1 ~ ~ ( j h ,  hild %1)0 feiq vmttcap ti4 res .  c6tj-f i dence 

~ - Antervdls itre prov idei i  \ ~ j  tk Schaefer es t ima te ,  1 lie Schaefer 

are given i n  Appendix l3, 



Tab la  5, Pasrpulatior~ sstiraates ci%lculated by s i te  end man"l; R f o r  chinook sahman u s f n g  t h e  
Schaefer ~ie%i;od, 7 984-85 ~i nees s t u d i  e s ,  

Location Oc t Nov Dac Ji3a f5b Mar $ 4 ~  r Total 

Slough 22 3,466 2,775 2,842 4,817 &'I9 548 598 72,442 

t ndl an W.l".,lac 
s = s v - z  

Bsavar Pond 306 225 179 7 4 s  22 N/E HbP % 804 



f o r  xhe en t i r e  1983 brood year rind 1,,98 million fish ( C o l e  1.L6 - 3.74 

m i a i l i o n )  Far t h a t  p o ~ t i o n  of  the  t o t a l  which overwinter i n  the middle  

reach. T h e  rs"eimated percent of 1983 brood year  juvenile chinook 

oiieraa!interir~g above Ta1 keetna S t a t i o n  d u r i n g  the 1984-85  win@@^ ds 

ua 32 m b  Sf ace ".,he Pe'tersen es t i rn i i te r  g i v e s  .the maximrim 1 ike ly  ~ l s t i r n a t e ,  

the estimated percent overir~interi ng shoal d he a aii  naimum val u p ,  Data 

used i n  these Petersen estimates are given i n  Append;& Table B, 

3,1,2 Coho Salmon 

An estiinated escapement o f  761 a d u l t  coho sainion (95% C.1,  425-1,551) 

rjassed Curry Sqtdt-,ior! du r ing  t h e  su,limer- o f  1983, Based on peak escdpe- 

i i le r~t  counts on the spawnicg grounds,  90.9% o f  these f i s h  spawned d t  or 

above t he  l"a4L3-5 w i n t e r  studies sampling s i tes ,  w j t n  the majori ty ty~oirlg 

t o  I nd ian  R i v e r  (82%) Kar re~ i  e t  a l .  1984). 

ri-' A coho Fecundity s tudy  was conducted j n  1984 a t  Signshine S t d t i o n ,  ihe 

fecundity f o r  an averi.g&. Sengr-h female coho a t  Curry Station 

ww was determiced t o  be 2,800 eggs (Barrett e t  a l .  1985). !his produces a 

toba! depos'r ted egg es-timate ahoke Curry of  1,01 m i  1 "I i on .  

3, I,%, 3,. Catch 



DRAFT 

JZF 
i d b a d  C C ~ O  viere captured i r i  Sloughs  9N dnd 22 Table  61, Catches were 

i- i ighest i n  earu'ly win te r ,  October-January, then r d p i d l y  dec.reased t o  a 

low a f  only  8 i n  May (Tab le  7 

3 , % , 2 , 2  Catch Per  Unit Effort 
----*- ----a 

Catch rates at. the winter s tudy  s i t e s  were relatively constant .  The 

catch r d t e s  a t  s i tes  w h i c h  contifined sohas ranged between 0 and 3.4 

f ish per  minnow t r a p  day F igu res  12 and 13). Cohos were present d u r i n g  

every sampling period a t  Slocsgh 10, t he  only s i x e  where this  occurred. 

Coho salmon Juveniles exhibited l i t t l e  or no increase i n  l e n g t h  over the 

cok~rse o f  t h e  winter s tudy  Figure 14). The mean l c n g t h  i n  the midd le  

river a t  the end o f  the  open water season was 56 mm Roth and S t r a t t o n ,  

1985). Dliring the kjiinter, mean lengths a t  the  stiray s i t e s  showed a n  

'in:;r.ease 04' approximately 1 nim per mon'cil, By mid-!flay, t i i e  mean l e n g t h  

was around 62 mm, PreIiminary clutrn-iqranr -crag; daxa from Pal  keetna 

S'it~tdicrn shovd mu60 lengths 0°F approxlmatcly 69 mr;l i n  ear ly  Jtane and  79 aim 

in la te  June, 



Table 6 ,  JuvenFie cohu salmon s a t s h e s  by s f r e  and p a r t i t i o n ,  1984-85 w i n t e r  studies. 

f rsc ia"  an W-i vsr. 
Len's Slough (TRM ) 54 (24)  
O.O.D. Slough [TFIM- ) 195 (57 1 
Beavev Puns $1, (TRR-~  -a $ 55 ___pn__L_i 125) 

To ta l  2% (47%j 

7 
8 
6 

"ii5 
63 

Total Tm 
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4 - , - -  - 5 ~ ~ ~ w e  4 e t juuen;12 coho; ~ 3 , I ~ j ~ i j  catch by j j t e  and da*kc, 1954-85 wliater studies, 
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.7- re5erssed (!able 9 h e :  one exception was branded and r e l e a s e d  7~ 

l t idiau? i!ijikr on i"4ovember 15 and recap'curi2d i n  S l o u g h  10 on F e b r ~ a r j  b, 

' [ f ie  r n a j o r i t ~ j  ~f the r e c a p t ~ r e s ,  l i k e  the catch, ~ c c i ~ r r e d  p r h r  to  

Degeuibe r 

Two branded coho were r e c a y t u r ~ d  ax the outmigran t  t raps  a"cT~1kt :e tna 

Sta*Czion by July i6, 1985, Both of these f i s h  had been branded i n  l i i d i a r ~  

Ririec d u r i n g  the winter s t u d y s  ~ n i :  011 October 26 and one r,n Marc?: 14, 

and were recaptur2d on J b l y  9 and 13, respectiveljt. 

Dischdrge i n  " i f @  midd le  Susi  t n d  River average approximately 2,100 cub ic  

f e e t  per second dur ing  the wirrte*' s tudy ,  rangsing from a h gh of 

5,600 ii; i n i d - l l r t o b ~ r  t o  a i c w  o f  1,600 i n  A p r i l  ( i i S G S  Provisional Data, 

A f t e r  the  dlschargr has redtaczd t o  below 4 , O L O  c f s  

(bsua*j 1 c p c  + . - a c  i g i n  earl y-Noveaiber) , our  ubser.r/atiol;s suqgest t h a t  

Sus i tna  River; j a r f a c e  waxers had 1I"rle e f - f e c t  on the  s l o u g h  am:'. s i d e  

ciisr~nel k~abi cii i d i The $1 ougn 1 eve1 s, water te,;,perature: arid 

phyipi ochziiii c a i  parametkrs i ~ r e  gcavernelj pri~nari l y by t h e i  r ground\ ;a t i ; r  

icarcmiis and ii-i r terri~erdtlares, the exception being wher 1 acal i c e  ddrimi ng 

arid slat;=i ny occilrz, overflowing F , * ~ Q U < I D  moc-th areas a n d ,  d u r i  ny crxcils 

per iods ,  aed6!nal ! y overstoppi ng I $ 1  augh th i s  occurred i YjougF 8A 

dijr.j ilcj t i re  w i  n ~ c r  (.I-f 198%- 1983 



Date 
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NQV, Dec, Jan,  Feb , !\?a r , Apr . ~ i n ~  
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Fiqdre 15, Ycan Sus'iqtria RSvkr  discharge by inonti.!, wl i r t .?v .  
1 <484-85 * 



14836,; i t i d r e h a l l  1983; Estes e t  a l ,  1984 Yllc following s e c t i o n  wil l  

provide aa overall v iew of the  b d s j c  h a b i t a t  characxer-is-tics w h i c h  

occurred a t  the s tudy  s i t e s  d u r i n g  the 1984-85 w i n t e r  s t u d y ,  

Basic hab- i ta t  character is t ics  w h i c h  changed l i t t l e  or n o t  a t  a l l  over 

the  course o f  the winter s tudy are  summarized 1-1 Table 14,  These 

charaesterist$ss incll..de coil(?r, water depth, artd ve luc i t y ,  Ccver rbnged 

f r om rinnu t o  boulders and insladed debris and a q ~ a t i c  \legeta-Lion. 

Average water d e p t h s  ranged Srorn 0,s Lo 5 ,Q f e e t  i n  the various 

p a r t i t i o n s  w i t h  velocities ranging from 0 'so Q , 6  f e e t  pe r  second ( f p s ) ,  

Cover s u i t a b f l I e t y  .Far chirlook and csbaa salmon was ealculatesi f o r  each 

partiuion u s h g  t h e  c r i t e r i a  outlined i n  Suchanek e t  a.1, 1984. These 

cri"cepia do n o t  take i n t o  account w i n t e r  v a r i a b l e s  including water 

qua4 i t y  pararrieters, " e ~ e r a t u r e s ,  and l c e  cciver o r  f i sh  behavicr var i -  

dkles i 116% imd-ing reduced feeding arrd a c - k i v i  r;y d u r i  ny x h u  win te r .  e d / -  

culati td cover  suit:abil*it ies ranged from poor  to e x c g i l e n t  a t  Slough 22, 

poor t o  goad ax  Slough 10, fa'ir. t o  excel 1ell-t a t  Slough 3A, and -Fa i r  t o  

excellen-t 3%; Ind ian Wdver 

Ice cover bus:; z: h igh ly  vai-iablti kdb i  t a t  character1 s t i c  d u r i n g  the iriinter 

s:"tejdy at most of the parljl;jcjgts, Percent ice  cover .is c losely  related 

ambicn-c a i r  reli~peratures~ watcr vc I ( ic ivy  dwn:k.r d e p t h ,  

P-,*t**it;ons ;+*ith hiyh,eia v e l ~ c i t * i e s  had less j ~ e  c:ov~.!~, nei:pei.* p d ~ - . ~ i t i ~ ~ i ~  

F:;c: iil0r.e icf:; cover ,  dild ~ ' i s i r l q  +nri i ~ i h ie r i ng  i r i r  Leniperiitr.i;-is iiect-ed$i.ti 

, i i s  I :: c r y  p "i y i'i glares l i~, 1 / , 143 :, c~mA jL9 s i - i o ~  O t" ?"' 
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F-igi~re 1.7. i c e  ::over [!resent a t  Slotagh ii) by yar*l,it-iorl anti 
sal i lp l ing periciti, winter 11484.--85. 
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F-igurr. 18. Ice cover preseril dt Slough YA Sy p3rtition ;inti 
zarr!lj l i 119 t, i iu4i od , w-i titer 1 984-85. 



Figure 19. i c e  covevk p r ~ s e r ~ t * ~  a t  l v j t i i a r ~  River by p a r t i * i , l o n  and  sauipl i n g  
per-; md , wi n t e r  :1984->:35. 



@he perceuit ice  cover present a% the four w i n t e r  s t u d y  s i t e s  by 

p a r t l t o n  and F i g u r e  20 shows t he  average mean a i r  temperatures as 

rec~rded. a t  the Sherroan Weather S t a t I a n  a t  RM %29,2 R8f4 CmkurS t a f ~ t s  

Preliminary Data, 1985 Except i n  %he p a r t i t i o n s  w i th  near  t o  

con:inidal -5ce cover, peaks ana traughs i n  percent i c e  cover closely 

followed !ow and h igh  a i r  temperature peaks and troughs. Valid surface 

water  temperatures were cb ta ined  only a t  P a r t i t i o n  X V  i n  SIough 10, Prom 

a cun t i  auous teinyeratu~e recorder, Surface ra ter  temperirtrires f o r  th i s  

p a r . t l t i t l : ~  are p1a"cted fo r  the  sampl i n y  periods i n  Figrlre 2 i i  and closely 

correl a t e  liti t h  the inean a1 r temperatures observed a t  th2se t inles, 

Ice thickness a t  the 'Four s i t e s  was l i ighly  var iab le ,  r a n g i n g  Frorn 0 to 

4-8 inches. Mast partirions had t h i c k  shelf i c e  a l ~ n g  their  perimeters 

w i t h  a $=trig of  ice r a n g i n g  from open water to s i x  inches "Lhick o u t  

towards the? center  or main channel, Ice thicknesser are reported i n  

Appendix Yabie C. 





Previous v d i o t e r  s t u d i e s  af juvenile salmon -in t h e  middle \-each o f  "Lie 

Sus i tna  R-iver were b;isicc;lly designed t o  gather ivafarmation d e s ~ r i b i r : ~  

.t 8 olei r presence, relat ive abundance, and biistrj but ion .  Da ta  were 

col lected on these variables and on many s i t e  assuciated h a b i t a t  

characteris t ics  i n c l ud ing  eaider, water d e p t h ,  ve ia r i " cy ,  and water 

qua ]  'r!, 4 (ADF%G 198la,  1981s). 

During t h e  1980-81 w i n t e r  s tudy ,  w i t h  the rnajority o f  *the sampling 

(minnow t r a p p i n g )  occurred betneen J a n u a ~ y  15 - April 3 0 ,  1481, This 

s t u d y  found t h a t  j u v e n i  le  ch i  nook salmoq were the most a b u n d a n t  species 

overwintering i n  the midd le  reach o f  the Susitna River and juvenile coho 

salmon were secoi2d0 

Adul t  chinook sa1mon spawnjug -in the nliddle Susi trja R4veu3 h d ~  been 

documented o n l y  i n  ~ r l b u t s r y  streams. Spawning i n  this redch occurs  

fieom July to September and  the a lev ins  emerge i n  March arid A p r i l .  

Chinook salmor juveniles reinair1 'rn *frcsi.iwater ' lor u p  to  two years,  but; 

scale analysis o f  ch.lnook r e t u r n i n g  to the S u s i c n d  River has concluded 

t h a t  the overwkielm~ng fi~a,jari t,y o f  these f i s h  ren~ained i n  fr.esi.1 water for 

" g 3 Q "  uric yt?ar (A!SF&G L L J U ~ C ,  1903d, !983b; Bcir*rett el. a1 1984, 1985 

no Age 2-1. chinook have been observed i~i t h e  Sus i  tna i i i i~e? i i u r i n g  

prt~viuu: i  s-~rnci ies. s t ~ i j p ~ r t s  the i dea  tlriai: t vdsr j a  o f  



juveni l e chi ,look rema1 n one yearb 1 freshwater, b u t  i s no t  concl US-' \/@ 

as the hypathesis ou',lii-~ed by RQ",~ sand S t r a t t o n  (198!5) coocerriirs a 

large riurnber. o f  juvenile5 ~ u t m i y r a t i r . ~ ;  2s 0+ f i sh  w i t h  a e h i g h  

mortaTii;y ra te  may s t ?  i l  occur; 

Fvre\diorrs s t u d i e s  o f  d.jfPeror;t: aspects of  the l i f e  h i s t o r y  o f  juitl-nile 

chinook salmon i n  Upper Cook In le t  t r s ibu ta r~v  strearns Laave been r e p ~ r l e d  

by Delaney and Wadman (1979 Delaney e t  a ! .  1$81!, ADF&G 

1983a, 1983b), Wale l'd83), Suchanek and Hale (19831, RoLh ei; a l .  - e 

(%98;4), Bugan e t  a l ,  (1984 Slachanek et a.1, 

Roeh and  S t r a t t o n  (].9SC;), Suchanek e t  a Anderson e t  

and  Hansen and  Ljichards 

Di s t r l  b u t  loci 

Chinoak salmon Jusdeni ies 1~ t he  i n idd le  reach appear t o  belong t o  o7e o f  

t.do b a s i c  groups:  ( 1 )  those t h a t  ~ p a r ? d  a p ~ r t i ~ l f i  of tlieir First sljalmer 

i n  the midd le  reach, then m i g r a t e  ou% o f  chis  reach b e f o r e  winter; and 

thcse  w h i c h  spend thelr  e i ~ t i r e  f i r s t  y e a r  ral th ' in the  midd'le rcbach, 

'Ihe fkrstr, g r o u p  was r epo~ted  cJrr irl Roth and S"cra-l,ton 1985, and  t h e  

second gretrp * i s  -ti.r. subjecuof  th.is repor*l;, Wilich o f  these *two yr~uys  

i s  t:tie riiost i r  ,,ortanl; *in respect t o  rciturning ad~a'i ts i s  n o t  knowui a t  

p i : * i s  r:irnc. /<nowledye o f  t h e  inrpiartirv~ce of in iddle  rl.ivt?l; r f ? d r ~ " d  j u v 1 2 r i i ' i ~ ~  

t o  C ~ I F .  ma iril;enauice o-F. Sti:;i tnd  R i v e r B  ';t!lclts ' is ijceded t o  asses5 post -i :,]:a 

f " ~  tl,l 1 RiF!a t"': ! 2 3  0 



b i i t h i n  t h i s  second group  are eua sub-groups: a )  those which remain an 

ent i re  year  w i t h i n  thei r  na ta l  t r ibutaries  b e f o ~ e  beg inn ing  "cei r 

ssa4 ti ny n; igrddi i~ la  and  b )  those  w h i c h  leave thei r  n a t a l  tr-ibutaries 

b u t  overwinter i n  s lough and s i d e  channel h a b i t a t s  i n  t h e  middle  reach. 

Prev ious  winter s t u d i e s  and s p a t  sampling d i ~ r i n g  this  vdinter s tudy  have 

Zndicateci t h a t  1 , ,tie overwintei-Ing takes p i a c e  i n  the ma in : j t~m 9usi"cna 

River ( A D F & G  1981~~ 1983a, 1983b 

Uusirig the end o f  Lhz  summer 1984 cold  bra i?ding  s t u d y ,  large numbers of 

juiderlile chinook were s t i l l  presen t  i n  I n d i a n  R-iver and some sloughs j n  

ti.? middle  reach zind outmi yranSL t r a p  catch25 had fa1 len "&o z e r o  ( 2 0 t h  

and S t r a t t o n  19853, ir~rd.idrr R i v e r  catches were h i g h  b u t  sloitdly decl ined 

T ~i;*, i  7 rnei d-Decciriber, i ken, ca"ch.hes i n  the uppermost s i  t e  

sharp ly  and catches i n  the two lower s i t e s  TRM 2.4 anti 1 , 9 )  rose 

sha rp ly ;  By the middle o f  January3 ;:atch rates a t  a l l  three site: 

dropped tu a very law level ( 1 3  - 3,0 .Fish per t r a p  ciay) and remained 

a t  t h i s  level or lcwer fur t he  rest of the  season (F-igure 21): 

During t i s i c  same p e r i o d ,  catciles i n  the tvra sloughs downs-treanl frarn 

1ndi:n R i v e r  rose (Figures 8 d n d  9 1 ,  T h i s  c b a l ~ ,  combined w i  t h  the Pact  

t h a t  a chinook and  a. coho branded fv; Ruve~nber ir: Indian River ayere 

riijcaptwred i n  January and February -in S l o u g h  90, -ind-icatcs tha-t  many 

juver i i  lc c h i  rjook migr'aF:ed n b t  o f  i r ~ d i a r ~  R i v e r  betweer1 nlicl-ileicernbc?r and 

- '7 
~ 1 - i  dp-Jantl % r y e  (;atch~.s 2 i: 3 / sarripl i ng s f  ::es dru~ lped drdliiatbj <:;A] /J I  df'tf:t* 

midh-J;lnuary, p o s s i b l y  ind icz t t i i r y  t h a t  th-is outiiri!rr*irticrr; o f  jrlveilI"/i;c, wts l ;  

iicj i, con f i  r i ~ r ?  !:o l rid-i art R i  V ~ P ,  DU t U C C I I ~ Y . ~ ~  thrljug1-1ouCL i;!ri? !ilai ad  1 (j r-i V P ~ , .  



J A N  

F4gure 21 .  Plot9 o f  t i ~ c  c a t c h  rates dl: Ir~d.i;ari Rive!. veuasus ice  
cover and  a i v tempev8alt ire b,y s i  tc aud  :.alnpl i r ~ q  \,i+r-ioii ,# 

wifmtev. 1984-85, 



The recapture nf a. S l o u g h  22, November branded f i sh  a"iS'iougk 10 i n  

March a l s o  lends suppart t o  th is  hypothesis. 

The reason o r  reasons fo r  t h j s  ~qovement o u t  of I n d f a n  are n a t  known b u t  

several posslbf 1 -i t i e s  graphical l j  presented  i r r  F i  yure 21,  As has 

been shown i n  Results Seet ior i  3,2, percent ice  cover and a i r  temperature 

are closely related, Mhen b o t i ~  a re  compared t o  the catch rates  a t  most 

s i t e s ,  t h e  catch ran be seen t o  closely f o j l o ~  the peaks and t roughs  o f  

these two parameters. T h i s  i s  especlaliy %me i n  I n d i a n  River where 

water. .temperatures q ~ i i c k i y  reach t h e  f recjning p o i n t  i n  ea r ly  winter arid 

the O,I - 0,%'6 water temperature changes whish can be caused by a i r  

zerflperature ci-laages are re1  a t i v e l y  milch larger than  would be expected. 

Durqrtg this per iod  when the larye juvenile movement occurred i r a  Upper 

Zrrdian R-iver, a i r  temperatures had just r i s e n  from their f i r s t  extreme 

' 7 0 ~  o f  the season -10 t o  -24°C i n  l a te  November 2nd ea r ly  December), 

the most i c e  cover t o  daze was i n  glace,  t he  season 's  First  heavy 

snowfa1 1 was c~ccurring and the pho"coperiod was at i t s  lowes-t p o i n t .  As 

eer?iperatures approdched the second extreme low t r o u g h  o f  the season i n  

l a t e  December and ice cover remained high, t h e  juveniles were irt tile 

process o f  leavir lg  the lcas~er areas o f  I n d i a n  River. The tep;:jerdtuu'es 

then r o x  and rer~ained i l igh  ~ i n t i l  rnid Februdry,  when the coldes t  weather 

o f  the  season occurred and v i r t u a l  iy a i l  of t h e  s i t e s  were i c e  covered, 

D u r i n g  t h i s  warmsing period i n  r lan~idry,  i t  would be expected  hat catches 

x ,  1 sWl I:L"s ~ o u ' l d  i r l e r ~ a ~ e  due t o  increased a c t i v i t y  by the fish, h u t  

- v i :; vr;i j  fill-f. ~;f!c: case, Orlly 5: r ; t r~h 5-i ,:e ca ic i i es  -i rir:rcd:;ud dvld i i id i r t i~  

i.=i y6.r. ~a ~ ; C [ I ~ C ,  ~ ~ r l t - i  y l ( i + j  fd! 1 . 3 ri ti?r+es';*j riq p o i  ~ I L  o i '  t idrz r'r:~jii 
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*$, i,ne b Yiovghs below ir isl fan i s  el.le tha-t d ~ r i r l g  this. and subseqiicrzr, 

samp41ing t r ips  t h e  recapture rates decreased. Thls cou ld  be caused by 

ei ther  sr b o t h  o f  the  following: a I ~ r y e  number o f  new f i s h  moved into 

t h ~  sampling s i t e  iar a large number o f  fish moved our o f  the si lmyling 

s i t e .  Either case, combined w i t h  the aforementioned diita, a l l  tend 'Lu 

suppor t  the -idea of a large midwinter juvenile moverneri o u t  o f  I n d i s n  

R.iver and w f t h i n  the middle  sCiver  j tse '  2a, The ex ten t  eaf this  modenlent 

downstream cannot  he assessed a t  this t ime,  b u t  future w i n t e r  stud-ies 

u s i n g  Mlere srites and s i t e s  further dowfis'treairn should  help clear  up rhese 

questions, 

Another niovement wb~ich 7s believed t a  have tdken alate a t  the s lough  

s l t e s  over the course OF tire season was movemet- ' between p a r t i t i o n s .  

I n  Sey~ernber, large numbers o f  juveniles were obse. led a t  the mouths af  

clear~iriitter sloughs arid s ide  channels, By !mid-October the  j u v e n i l e s  had 

slowly dispersed w i t h i n  tkese s i t e s  and the  major eoneentrbii~ns were i n  

areas w i  t h  more cover  and groundwater sources Ro th  and S t r a t t o n  $985 

T h e  daP;a presented ir i  App~ndix F-igures A-1,  A - 2 ,  A-3 and A-4 indicate 

there was movement w i t h i n  the s'toilyhs ( e  a t  S lough  8A, F i s h  t h a t  

were concerjtrated i n  Partitions I I  irnd V d u r i n g  l a t e  November* nllivera i n t o  

P;irT;itiort l i i  dur ing  Oecemkrer). A l t h o u y t r  the di l t i i  are n0.t covrclusjve, 

t h i s  observation cou ld  easily be proved or d isp roved  by b r a n d i r ~ g  i.-isl-1 

from each p a r t i t i o n  w - i t h  ui~ iqui? brands .  Orlce a~ ja - i r i ,  t i l e  reasons f o r  

thl: inoiiemen t are ria t known b u t  could  I ncl udcr titiiijic+v.a-iut.e, c u v ~ r - ,  

i te i l i i c k n e s s  phul;opev*S[jd, d n d / ~ i * ~  Food stai~lJ2,y , 



In erirly iM.ay, as, t h e  days became lange-!,., water and a i r  temperatures 

increased,  i c e  cover receded, and Fish becaale mere a c t i v e  prior to 

smn1 t i p i g  i t  was expected t h a t  catches would iricrease, ei~pecial l y  iit 

.zar"s;t ior is Irl the  Isasaer sectisl-is o f  the si-bes, As can be seen % n  P- 

Appendix Figures A-1 ,  A-2, A-3, and A-4, this  d i d  occur, only ne t  i n  %he 

magni tude WE had expected. The major i ty  of juvenile chinook had l e f t  

"Lie s i t e s  preicar t o  t"lss "iime. Peak catch rates a-t the outroigrant traps 

occurred socat after the traps were installed, and very few juvenile 

chainauk ~dere captured d u r i n g  the coded w i r e  t a g g i n g  program i n  June 

(ADF$[; 1985 unpublished d a t a ) ,  a g a i n  indicating t h a t  t he  majoi- i  t y  o f  

.Fi sk due ta  same unexplained b i ~ l o y i c a ' l  or physical  f a c t o r ,  had l e f t  

before !rvGedkicp, 

Perhaps th is  i s  a su rv iva l  response w-i.th respec't t o  t he  severe con- 

d i t i o n s  ihlhich prevail -in t he  upper middle reach and i t s  tributaries 

d u r i n g  breakup, where the ma jo r i ty  o f  t h e  s loughs  and s i d e  channels are 

breached and scc-hired by i ce ,  debr i s ,  dnd h i g h  f l o w s  zo the p o l n t  where 

ariy f j s h  n o t  i n  the subscrate would  most l i k e l y  be killed, kihatever the  

reasan, 3-11 d a t a  i r ic l icdtes t h a t  the inajority of' the 1+ ch-iriouk 

oratmi y rat-icn f r o m  tile ni iddle r iver  tnok place b e f o r e  breakup .  

f is  i :, Cliii! c i ise w i t h  t h e  ~ n a j ~ r - i t y  of' cu it! wafer "' r IC;JIL':, w' i r i t e r  y ~ * o w l i l  i s  

t I q 1 0  r~lative to c n a t  actiieved d u r i n g  the s i  Ji:ven'iii+ 

cxlj rjcjoic j 11 ~:ilc ~ 3 - j  dd-1 g? :-)*eack\ t & e  Spgsj &nd 1C-j v@r e;~hB~.i i i!;eal 1 -i tt:4 62 G'P" 1 1 4 - 1  



gvowlh  d u r i n g  the winter of 1984-85, W I t R  the except ion  o f  Partition I!! 

a t  Slough 22, an a b u n d a n t  -Food supply was availablt: a t  a l l  s i t e s  

throi lykiou~ t he  w i n t e r .  l i t  DOD S lough  i n  I n d i a n  River, the rocks vdere 

literally covered w i t h  la rva1  and  p u p a l  stages of a q u a t i c  irisects. 

( P a r t i t i o n  PV shrank .La sfngle  yoo; approx-imately 28 f e e t  i n  d-iameter, 

completely cut o f f  from the rest  o f  t h e  s l o u g h , )  Fish stomachs examined 

occasional l y  t h roughou t  the season were always found to con ta in  i n s e c t s ,  

From mid-Apri  l on, large hatches o f  a q u a t i c  I n s e c t s  were present a t  a l l  

s i tes  and s t i l l  little increase i n  'ierigths welee recorded, In mid-May, 

when the wSinter  sampling was c~ncluded~yruwth of juvenile chinook saim~n 

was s t i l l  extremely slow, 

After mid-May, some f a c t o r  at* f a c t o r s  occurred wfi ic l i  tslggered a 

tremendous s p u r t  of growth by juvenile chinook. By e a r l y  June, f ish 

z, $ - riom the midd le  river iyhich averaged ayprox-irila-&ely 64 nun j n  ear ly  

October 1984 and 70 mm i n  mid-May 2985, were pass ing  the  l a 1  keetna 

oiitmiyrdi-it traps avevaging 78 mm and by the  end o f  June were averaging 

89 f l - i ~ ,  T h 4 5  i s  a grow1:h 05 6 rnrn d u r i n g  the seiien morlth @ i n t e r  s tudy  and 

t i iei l  a growth o f  19 mm i n  just a l i t t l e  over one m o n t h  i n  the spring, 
-5- r i i i s  imi~iies a huge increase -in t h e  amownr, aF a v a ' i l a b l e  preferred food  

supplies coupled w i t h  the jricreased a e t i v - i w  [of the;&? f i s h  brough-% on by 

i f i ~ ~ . & d t i ~ ' d  wa l e r  temperatures and pkiotoperi o d ,  
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available to the  juvenile s6lmon shrinks, thereby concentra t ing  the f i sh  

and  making them more susceptrrhie to predators,  A'ithough i c e  arid snoN 

cover do replace # t u r b i d i t y  as  a source o f  cove r  from te r res t r i a l  preda- 

Lars, juvei2ile f i s h  are s t i l l  vulnerable t o  these predators t h r o u g h  operr 
.-* 

le8dr. ihe most act ive and successfu9 terres t r ia l  predaiior observed 

d u r i n g  t h i s  s tudy  was the d i p p e r  --- Cinclus -*-- mexjcanus Dippers were 

cbser\/ed throughou: the w f n t e r  at, almost a l l  open wa3;er areas o f  the 

Susi  t r la R i  ver ,  Co!?centra"Lions ~f d i  ppers were obsei-ved 51: p d r t i  t ions 

contain1 ny large numbers of '  f j s h  and were frequently observ4.d captur ing 

juvenile f i s h ,  

A species o f  shrew was a l s o  found t o  prey upQn juvenile salmon, On a t  

least three occdsioi~s ,  shrews were Found i n  rninnow traps which had been 
m t  * se t  w i t h  a por"cion above the w a t e r  surface, [he ooly remains o f  the 

f'rsk were pieces o f  heads  and t a i l  i, A l  though no shrew preda-iiofi on 

juvenile sallnon au ts lde  o f  rriirinow traps Has obcerved, i t  i s  be1 leved t o  

OCGU Y e  

Other $er~-estr-iaS prertarars knokn to prey upori f i sh  a l s o  occu r  wi t l ; i n  

th is  are&, inc fud i rzg  m i n k ,  marten as-rd o t ter .  However, no evide i lce of 

juvenile salmon predation was documented For these spec ies.  

The rriost tibundsr-it ;ri~d probably the mosl: successfuel predator  tsde observzd 

i s  ~ i i  d q u a t  it: one, t he  s i  i rn j i  sculpirl --mp.-m Co ~ c c ~ s  -- cc~qr.:~-i;ris w-A--.. .----to- Slaii!iy zcutp- in 

4 r * ~ .  tourld i1:roilgiiioi.it ?.he j t n a  4 av i  l;h h i  y lies t conct2tr tr.ai:i oils 

; i f i s  i c  i n i ;  r i ouglls and tr-i b!j car4 cs ~311 Lrhi  11 1179 II i $1 n i i ! t l h i ~ i  o 



f i s t !  (P ,DF&G 1981~). S c u l p i n  were captured  incidental l y i  a t  34 1 sampl sing 

s i t e s  t h r o u g h o u t  the  winter. Sculpjn were a l s o  observed, b o t h  i n  minnow 

traps and lyiuig on t he  substrate,  dead w i t h  juvenile ~ a l m o r .  f3-;p*.lding 

fuunr t i ic . ikk  rrrorul;l!s, The f i s h  had dppareulz] j /  choked strat-- ; t r  on a 

juvenile salmon t h a t  was t oo  large for i t  t o  handle. Scu ip in  predat ion  

C O U ~ ~  be an important  fac tor  i n  w j n t e r  survival  of jr~vgnile salmai?, 

especia-1 ?y  the smal l e r  f i s h ,  

Other u.es4'den.t; f i s h  spec ies  are gresenx i n  the middle reach o f  the-  

Susitna River, b u t  few have been docun~en-teci i n  the  sloughs and 

t r ibutaries d u r i n g  the  inter (Sunder: arld Wenger, 1.984; Sundet and 

Peshek, 1985 A 1 t h a u ~ h  "ceese f i s h  do n o t  appear t o  be a th rea t  t o  

juvenile salmon i n  the  shdllorer sloughs and s i d e  channels, species such 

as bt r rbot  and rainbow trout would present a large threa t  to any 

ijopuiatiian 3 f  juvenl I E S  uverdintering i n  the nia'instern. 

ifre p o p u l d ~ i c l r r  esz.iiiraces calculated f o r  the winter sampluiny s i tes  a l s o  

show a nir~verrient o f  jui/en*i?ci F i s h  d u r i n g  December and Jdnuary. The 

population dt. Beaver Pond Slough (IRM 1.1.5) gradtral l y  decl i ned  d u r i n g  

ii!overirber ar;d Dr:ciimijr:ie the13 dropped sharp! y and c o n t i  nued to decl i ne for  

isiicJ rves i, ui: the s cudy - Meanwit 4 1 c;, the yoplr'l ir b-i on a t  Len ' s S-1 uugh 

1,. '3) was ii'i so dec l - i nzg dinr-I rig Noven~Dc:r, h u t  iaade a sl!avbp -iricf{?ace -i 

Dcr..iinbcr d t  ;:he same 4;irnc u f  t h e  sharp doz.is:2dse a t  Oedyct* /Jont- S 1 t-Juqi <, 

l t ~ e r ! ~  <4!1r*;!l(j t ~ ? ~ r ~ ! ~ ! i l r ~ y #  2he ~lapt!-lal;"i~2f!:: a t  43-1 I ~*!JE) 5 j Lt-;s c i t 1 ( ~ l ~ / ~ f ~ 4 . j  : ; k ! r j \ w [ ) j \ ~  



popei la t ions - i i i  xilc sloughs yere general l y  s t a a l e  d u r i n g  Piovemijer and 

December. Zn January, when indiarr R i v e r  f i s h  were outrndgri i t ing,  c s t c h  

?-a  rat.,^; &,a . rose at " i h e  s lough  s i t e s  hut population es t ima tes  d - i dn8 t  

5 ) ,  Then i n  laze January, the catch  rates and population e s t i m a t e s  f e l l  

c,harpIy, hnd-isat i i jg t h a t  "new" 'fish had rnoided i n  o r  the ""o d" f i s h  had 

inoved s l u t ,  Catch rates and popul  a t i o f i  es t ima tes  cont inued t o  dee7 -iae 

unti l a small Increase was observed i n  Ap r j  1 ,  411 i n d i c a t i o n s  are t h a t  

%I?%- inaJ;orirtj{ of t i re f ish i n  the middlz  reach sedistribuied themselves 

downstream d u r i n g  December and January, and t h a t  t he  major i ty  o f  tnese 
9- - 

f i s h  moved below o u r  stlady area, The addition o f  more sai i~pl ing s i tes  

between Curry and Talkeetna i n  tile 1985-86 wir;ter s-cudj  i d i l l  h e l a  

p i n p o i n t  the extent of t h i s  winter redistribution. 

A1 ~ikou3 miiinstem d i  scildraye has l i t t l e  d i  rcct e f f e c t  on s l o u g h  arid 

'cr ibutayv rearivry areas d u r + i n g  the major? ty o f  the winter, major e f f e z ~ s  

occur at ~-inler ~ d h i c h  car] be p iaced i n  several caeegories: pre 

-i.'r.eezeb-rap, f reeze-up, w=i step., and bredklap. 

, . 
f r e ~ ~ z o G - i ~ j i  t iri: i t~itlni~ritiil  iii - i ~ i ~ r r . i ~ i - ~ ~ ~ i i ~ ~ j  wlr t i t i  slough rirouths 

cIoseo dud f i s h  clcc.c:i ;s posc,l ' i?l~. l i i g h  fIoi^is just p r - l o r  to  

fr t . i?c?--up c3 1 :IN f j  sh a lon~jc~r .  dc ress  pe r iod  1 : ~  ct i rmLd"i  i i  :I Q U ~ ~ S  ( i t:,, 

;-jo:i$ 2.") bdh*i j l ! ~  -f*j~b$d:; ~ l i ~ r ~ f f ~  the!;  p t : r j t i d  



ulsr<iny fka@eze-up, !riainstem flows 2r.e r c ~ n * ~ i n u a ~ l y  6hdflgj:r.q w j t k j i i  specie 

f ' ic at-eds due to local  ice damming :ind s'cagirty. Some :slough; and s lde 

char3nel s ? r e  overflowed, making these areas uninbiab1'table. D u r i r l y  

Nuqenibrr a t  S"lough 22 ,  the s i d e  channel i-t c o n n e c b  t o  overflowed z t  

le8sX: o f  tltree t i m e s ,  fo rming over 20 incl-ies of overflaw -ice over the 

entire aauth and 400 f e e t  up the s lough .  

Du6""9 ! i i y  *- the winter of  1984-85, f l o w s  were basically s t a b l e  w i t h  a limited 

aiiiount o f  s t a y i n g  rela*tecl  t o  anchor ice Formation, ice diamming, and srjow 

'[gad occurring. A more detailed description o f  w i n t e r  . ice processes i s  

given i i i  the R&M 1985 Surnrnary Ice Report unpub l ished), Staging 

occurred d u r i n g  February i n  the Slough 10 drea due ts a heavy snowfall. 

bii i ter ~ a c k e d  up over 2,000 f e e t  i n t o  Slough  16 r d i s i n y  the  average dep th  

i n  most p a r t i t i o n s  by aypri~xirnake'iy two =Feet. Al"chalagk th is  proviaed d 

larger wet"cd dhabi tab1 e a-rea, water xemperawures were much col dex. than 

tl.idt r ~ a r r ~ a l l y  f o u r ~ d  i n  the s lough and no liarga i n f l u x  of fish occurred, 

Ice damrning, s l a y i n g ,  and  s lough  overtopping d i d  slot O G G L I I ~  d t  d n y  sf' the 

sampling s i t e s  t h i s  w i n t e r ,  b u t  "clris a c t i o n  vrcu ld  probably  f l u s h  any 

.fMisli d t  the s i t e  dowiistrcjm Snto the mainstem, as the pr ime reasori fur 

ehe f i s h e s  p~-esence - in the s lough  (warmer water \qsuld n ~ \ q  be absent, 

w - 
i he severe ~ ~ 3 n d - i  tions occurring d u r j n g  breakln~z 2;nd the F i s h ' s  response 

hdve been discussed i n  a previt~us sec l i on .  














































































































































































































































































