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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. 



-- -------- -P-pP--M-p u c i  &.>e -- 
Oce, N O ~ ,  Dec, Jars.. Feb* kiii r , Npr. 



--- Date ------ -------- 
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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 
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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 



- 
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 
-p ------- ~ ~ ~ - ~ ~ - ~ - % ~ % - * ~ * ~ - ~ - ~ ~ - - -  -- 
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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S A M P L I l o G  PEf' l lOO 

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 .  



A d u l t  coho salmon spawning i n  the m i d d l e  S u s i t n a  River have been 

documented almost exclusively i n  t r i b u t a r y  stre~~rns. Ver:y small numbers 

have a l s o  teen observed i r i  sloughs arid a t  mdinsxem sgawnio~g sStes used 

by other species olA salman, Spawning occurs fram August t o  October and 

the  alevins emerge i n  Idarch and April, Coho salmon juvenilies remain -in 

freshwater f o r  up ta three year;, b u t  scale analysis o f  r e t u r n l n y  a d u l t s  

bias concluded t h a t  approxsimai;ely h a l f  o f  the  rq tu rn ing  adill ts  remained 

i n  f r eshwa te r  f o r  one year  and the ather ha l f  for  two years (ADF&ii 

1981b, 1983d, 1983e; Barrett et 59. 1984, 1905). 

Only 472 juvenile coho salmon were captured d u r i n g  the 1984-85 wifitrr 

s t u d i e s  and less t h a n  20 were age 2+ ,  i r rd icat r tng t h a t  ehe m a j o r i t y  OF 

these o lder  fish svf*~3~inte i~ i n  h ~ b i t a t s  below the i?:jddIe redch, 

Coho saii~iion juvenile;; e x h i b i t ;  hdb-i l s  qii-i te s i l l ~ i l d ~ .  t ; ~  juvi i i - i i  i s  chinaok 

saic i i~n.  So .few Juvenile coho were captured cornpared Lo chiriook 

c;aho versus 11,543 c h i  naok t h a t  1 i t % I e  bvas ledr~1ed & b o u t  -tB"~em, Csl;ao 

wt.cne -fuiand t o  e x h i b i t  the same !ilovemenic drld rcsporlses to mains'i:t?m 

cliangi-s arid habi  ti^ s cbrlracteri s t i c s  .;c c h i  iiook, 

The on ly  major d i  f f-'erer~ct! f ourid be-tweeii i -  k orid cohri was hdb i  t t i  t. 

preftr.v4enci?. i:olrci prc-ferred dress w ?  tin gred(.er dc2pth dilc! coverb c i ~ i l ~ i i t . - ~  

- inq  of cii.i;r"i:, f d ~ i !  !  ill /e ( : ~ H ~ ' I O C ) ~  hk+t> 



s h d  "lower, 51 i c j h t l y  illare vp ]oc j%y and cover cons is t i i ?g  o f  rccks i ind 

b o l d ~ r ~ s ,  Beaver dams and ponds were fourld t o  be excellent coho eovf;.r. 

, t a r t i t i o n  V o f  Slough  10 and Beaver Pond arid BOD SPoughi i n  l r id ian  River 

are pr ime examples, ) T h i s  corresponds w i  t h  the f i nd ings  o f  Sucinanek e t  

fur  sidmnies coho habi tak. preference, 

Other h a b i t a t s  and characteristics o f  coho salmon dar i  n y  t he  ~4 (~Ler 

study closely f o i  lowed those out1  ined for  chinook i n  Secticn 4.1.1. 

Since so few f i s h  were captured and subsequently recaptured, no 

population estimates were calculated. 



Resident  and Juveni 3e Anadromgus F i s h  
Project Leader Dara Schmidt 
( ac t i ng  Project Leader, Jan, to Aug. 1485) Stephen Hale 

"F" - task Leader Mi ke St~-aLte:-i 

Go-id Creek Camp Bari Gray 
Chuck  Bianey 
John McDonef 1 
LartAy Dugan 
Dave Sterrt tx 
Roger Harding 
S t u  Peehek 

Datd Analysis Mike S L v ' a t t ~ n  

Carol R e  Hepler 
Rsxann R, Peterson 

Stephen Hale 
Dr8ew Cravd$ar*d 



Fund ing  f o r  t h i s  study was prov ided by the  S t a t e  of  Alaska,  Alaska Power 

A u L h ~ r j  Q G  

We would l i ke  t o  t h a r i k  the following jndividuals or groups fo r  the<t6 

supparst of this  project. 

Air Logistics 

Alaska Rallroad 

Ha r o  l d and  Nancy l a r s o n  

Shannon CarLwr i  g h t  

Big  Three La nc01n 

We a l s o  th~ank tisa i/ar?ous cansuiting agencies on the Susicna hydro- 

el t c r r i c  Project far. providing prrl iminary da tti and helpful comments on 

,the d r a f t  o f  th i s  :<eport,  



- 
i ,Q &ITERP$TURE CITED 

Alaska Department o f  F i s h  and Game ( A B F & G ) ,  1981a. Aquatic h a b i t a z  and 

instrearn Flow project December 1980 - Q c t ~ b e r  1981 S s ~ ~ i t n a  

Hydro Aquatic Studies,  Phase 1 f i n a l  d r d f t  report. Yalume I ,  

Subtask 7,IQ, Alaska Deparzment o f  F i s h  and Gairie, Anchorage, 

Alaska, 

-r=-m 1951b, Adu'l 'c anadromotrs f i s h e r i e s  p r o j e c t  Jurre September 

S u s i t n a  Hydro Aquat ic  Studies, Phase 1 f i n a l  d r a f t  report, 

su/--& *s . b+ 7.10. Eilaskd Depar tmenmof  F i s h  and Game, Ancharage, 

Alaska, 

.--T*r=--"lr;Eca %981c, Juveoile anadromous f ish s tudy  on the Susi t n a  River 

Rovember 1380 - Oceuber 1981), Sus i tna  Hydro Aquatic Studies.  

Phase i f i n a l  d r a f t  report, Slabtask 7.10. Alaska Departmetit of 

F i  sh arid Cariii;, Anchorage, 81 aska, 

a' 
---=-w-u-= fY83a. Resident  ;dnd j i~ver~ i le  anadrom~us f i s h  studies or: the  

Sus.1 x n d  K*ii~t!r bclow Devi 1 Carryon 1982, Susi  t ~ i a  Hydrct A y c j t r c  

Studlec,  iJhalze % bas;c d a t a  repor.",, \ialiAme 3 

Depa rtnient o f  Fi sh a i d  Game, Alschorage, Cil askd, 



'j9fj$3c, - - c ? ?  
--- - a=------ A q ~ a t - i  c habsi La& and i f is t rean;  f 1 ow st i ic i - i  es . L 3 d ~  

Sus-ii-na Hydro Aqua~ic ;  Stud ies .  Phase 2 basic  d a t a  report;, Volume 

4 (1  o f  3 :  Parts I a n d  11 A l a s k a  Department of F i s h  and Game, 

Anchorage, A l a s k a .  

1983d. Adult anadramoils f j sh  s tud ies .  1982. Sus i tna  Hydro 

Aquat-ic Stiddies. Phase 2 f i n a l  report, Vallame 2 

Department o f  F i s h  and Garne, Anchorage, PI]  aska ,  

-*--- 1983e. Adul t  anadromous f i s h  s tud ies .  1982, Siasitna Hydro 

Wqua"cc S t ~ d i e s ,  Phase 2 F i n a l  r e p o r t ,  Valulne 2 (2 o f  2 :  Appen- 

A laska Department o f  F l s h  and Same, Anchorage, Alaskd. 

--a*p #-- ------ unpubl i shed), Susi tna a q u a t i  e s t u d i e s  procedures manual 

(June 1984 - June 1985 Sus-itna Aqidatlc S tud ies  Program. Alaska 

Dep;rrtnlent of F.j sh and Game, Anchorage :. A1 aska ,  

Anderson, 3, , la. R-igler, and  A,&, Hoffmanrr. 1985. Hydraul ic  models f o r  

li? assessing the r e a r i n g  i i a b i t a t  of  j uven i " l  esslnion i n  SIX side 

channels u f  the lower Susitna River. Appendix U o f  Par t  2 i n :  D.C. 

Schriiiiit, S.S. Hale, and D l .  Crawford, e d i t o r s .  Resideot and 

j i . i ~ e n i  Ie inadram~us f-i sh *i n v e s t i g a t i o r l s  May - October. i 9 8 4 ) .  

-2 Susi t i ia  Ayuatjc: SCtudies Pvsogranr. o r  N U  i 0  A'taskd Depdrtmerr-c, 

o f  I'i sh aild Gaeie , Anei~ori ige, A l  ask&, 



Studies.  Report No, 1, Alaska Department o f  Fish zind Game, 

Anchorage, A1 as ka, 

e 
-----=-a 1985, AdtaI t salrnan investigations: - October 1984. 

Sus i  t n a  Aquatic S t u d i e d  Progrim. Report No, 6. Alaski2 Pepartment 

o f  Flsi! arid Game, Auichoi .. Alaska. 

Welane:!, K.J,, and R ,  Madman, 1979, L i t t l e  Sus t tna  River juvenile 

chinook and coho salmon s tudy ,  Alaska Department o f  Fish and Game, 

Divis ion  o f  Spor t  F ish .  Anchorage, Alaska. 

------ K, Hepler and K. Rodh. 1981. Deshka River ch inook  and coho 

salirion s tudy .  Alaska Department o f  Fish and Game, D i v i s i o n  o f  

S p o r t  Fish. Federal A id  Fish Restorat ion,  Project AFS-49, Vsi. 27. 

Duyarr, L.J., D.A, Satorr-itL, arid M, t. S t r a - t l u n ,  1.984, The d- i s t r i bu t - i on  

and relat ive abundaoce a f  juvefiile salmcjn i n  the  S u s i i n a  kiuer 

dra inage above the Chu'litna R i v e r  conf luence. Part 2 i n :  D , C .  

Schmidt, S . S ,  l-isle, U,L, Crawfor.a, and P,M, Sucharlek, edi tors .  

l ies ident  arrd juven i  'i e ar.iadr3umous f .i sh i nveslsigatiilns (!vl.lay - Oc'iobeus 

Susitnir Hydro Aquat ic  S t ~ l d l e s ,  Report No. 2, Alaska 

Department o f  i'ish dnd  Game, Anchorage, Alaska.  

Iii;le5, C.C., dnd D,S. Vit~cerlc-ldnq, edi tors ,  i9 i i4.  Aquatic habit(3-t iitri3 

iiisf;raeaiil .f3 ow I r i v e s I i g d ~ - i o n s ,  Mdy - October 1983 I[) ~ c ~ " s 5 ~ r ~ a ~ f h :  

i -. f i 
~ J :  1 -  , $ 5  , l i y d r ~  A ~ ~ i j a  i c  S t c ! t i i c ~ ~ ,  K::p~~u'r. hi,. ... 

k ; i-i:ii., and [ia!lg?fL / \ f j t : j ~ t ; f * ~ ~ i j i :  / \ l t ~ ( - l l t k ~  



Half ,  5.S. 1983, influence sf h a b i t a t  parameters on c i i  s t r i  buz ion  and 

r e ?  a 'c ive abufldalicg of jwven j  l g  salmon and resicien-t species. 

Appendix F I n :  ADF&G. Synopr;is of ehe 1982 a q u a t i c  studies and  

anil"1ysi s o f  fish and. hahi "era tr.1 a t i o n s h i  ps 2 of 2: Appendices 

Susi tna  Hydro Aqua t i c  Studies, Plrase 2 report. A1 aska Department 

of F i s h  and Game, Anchorage, Alaska. 

Haursen, T F and J,C, Richards. 1985. Availabi l i ty o f  i n v e r t e b r a t e  

food sources f o r  rearing juvenile c h j l n ~ o k  ~ a l l n ~ n  i n  t u r b i d  Susitna. 

lizver habi"ct ts ,  Sus i tna  Aquat ic  S-tudies Program. Reporc No, 8. 

Alaska Depar~ment  o f  F i s h  and Game, Anchorage, A1 aska ,  

~ 4 -  d l  fq6 . . ~ l a l l ,  B, 5983, E f f e c t s  o f  nlair~stem Sus-itnia discharge on t o t a l  

wet ted  2nd backwater surface area a t  selected s t u d y  s i t e s .  Appeil- 

d i x  E En: ADFLG, S y n a p s ~ s  o f  the 1982 aquatic s t u d i e s  and analy- 

s i  s t i sh  and h a b i t a t  relationships 2 o f  2:  Appendices 

Hy3k.o Aqua t i c  Studies. Phase 2 repart ,  Alaska Department o f  Fish 

and Game, Anchorage, Alaska. 

Marshal I ,  R.P,, P A .  Suchanek, znci D.C, Schmidt, 1984. J l ~ v ~ n i l e  sci'irnon 

i-eitr-ing kiabitat, nade'is. Part  I n :  De6, S c h a ~ i d t ,  S , S ,  H d l e ,  D,L., 

Crawford, a ~ r d  P . i k 1 .  Sut:hane%, ed- i tn rs .  Residerit  d n d  juverbl;*i e 

anadrofl~oas f i si! i nvest-i gd ti ons (/Yay October 1983) , Skis1 il;j!Jdro 

B . ~ , n t i c  [/ Siudic?:;, l lepcirt  No* 2 i i l d ~ k d  1 ~ .  O F  F i j ~ ~ j  

rV1 

. A  !!ilr; horagci , A1 a:; kd . 



CRAFT 

MGigiiei'l , J.C, 1969. Rapid cold-branciing sf salmon and e r o i ~ t  with 

7 %qu#id nitrogen, Journal o f  the Fisheries Keseiis~ch Board of 

Canada, 26(10 :2%65-2769, 

Raleigh, k , F , ,  J,B, McLaren, and U.R. Graf f ,  1973, Effects o f  top ica l  

location, brandping techniques and changes i n  hue on recognition o f  

co ld  br*ands in Gen t r a~ch ld  and Salmonid f i s h ,  Tran%act%sns o f  the 

Att;leu3jcaxl F i  sherles Soc ie ty  102 ( 3  

Kicke r ,  W .  E. 1975, Computation and interpretation o f  b i o l o g i c a l  

s t a t j s t i c s  o f  F i s h  populations, Bul lezin o f  t h e  Fisheries Research 

Bodrd 05 Canada, Volume 192. 382 pp, 

Rutki, J D.C, Gray, and 0,C. Schmidt. 1984. The outmigra t ion  of 

juvenile salmon frog] tho  S u s i t n a  River abiave the  C h u l l i t n a  R i v e r  

confluence. p a r t  3 In :  C1.C. Schnid-t-, S,S, Hale, D.L. Crawford, 

arid P.M, Suchanek, editors ,  Resident and juvenile anadromous f i s h  

.investsigatiions (May October 1983). Susi  t na  Hydro A y u j t i c  

S t i s d i e s ,  Report  N o  2, Alaska Department o f  F i s h  and Gdnie, 

Anchorage, Alaska ,  

..-*dm-a----. and i%E. S t r a t t o n . ,  1985. The rriigratjon and grow-th u-F juveni i e  

sa"lmon -in the Sl ts i t r~a  River. tQai-.i- 1 I n :  D O C .  Schiiiicit,, S . L  tiale, 

2nd [ ) , I  ... I;i.'dwf:~rd, k$d i tu r i ,  Res*~cicirlt i r r l i i  ; j i r v t - i ~ i i t +  irriacircjniotls f j s h  

investigations ( ~ a y  - Oc.i:~bcr 1984 , Su i . i tnd  i\qudti:: Sl:~ici-it~~!; 

r . r  

["r.i.<j r.arl!. [(::pu 1.k I{(). A 1 d~ kc: of cs 4 : i f l & 2  iadI81C , 

, ) Ai $4 s k;] 



S~i?f i - id i ,  1 S , % ,  Hale, j , L ,  Crawford, and P.  Suclhanek, edi tors .  

1984, Kesjdent and j u v e n i l e  anadrc~mous f i sh  -investpigations 

Octaber 1983 Sus i tna  Hydro Aquatic Stud-ies. Repart No. 2. 

WIdc-ka  Department o f  F i s h  and Game, Anchorage, Alaska,  

hchanek,  4 and S,S. Hale, 1983. Use o f  major h a b i t a t  t ypes  by 

j lavenirIe salmon and r e s i d e n t  species. Appendix G I n :  ADF&G. 

Synapsis of t he  1982 aquat- is  studies arid analys t i s  a?! f ish arid 

habi%ae relationshi ys (2 of 2: Appendices Susi tna  Hydro Aqua t i c  

Studies. Phase 2 report, Alaska  Department of Fish and Game, 

Anchorage, A1 aska. 

-.--- K,P, iYiarrrha11, S,S.  Male, dad D..C. Schmidt .  1984, duven-ile 

sa-lmon rearing sui tabi ' i  i t y  cr j te r ia .  Bart. 3 i n :  D O C ,  Sshmjd't, 

S,S ,  Hale, D L ,  Crawford, and P.M, Suchanek, ed,itors, Resident  and 

juveni 19 a n a d r ~ r n ~ u s  f i s h  i n v e ~ t i  y a b i ~ n s  (May - October 1983 

S u s i t n a  Hydra Aquatic Scudies, Report No, 2. Alaska Department of 

F i  sis and Game, Anchordye, P,l aska,  

--em*- K.9. Kuntz, and d Q P 8  MsRonell. 1985. The relat ive abus~dance, 

dis'cri bu t ion ,  arid instream f ' lo~d re ldtionshi ps o f  j ~ a v e n i  salmon *j n 

the  laa$er. Susi-Lna River. P a r t  2 in:  D.C, Schmidt, S.5, Mdle,  diid 



Sunder;, K , L ,  and F 4 , j \ i ,  Wsnger. 1984. Resideni f i sh  d i s t ~ r i b t i t i o n  afid 

population dynamics i n  the Susitn;r River below Devil Canyon. Prlrt 

5 I n :  D.C. Schmidt ,  %,S .  Hale, D,i. Crawford, dad  P.M, Suchariek, 

e d i  tars. Resident  and juveni l e  dnadromous f ish investigations 

+- October 1983). Susi tna  Hydro Aquat ic  Studies. Report, 4 2. 

Alaska Departmert o f  F i s h  and Game, Anchorage, Alaska, 

*---a-wm and S,D. Pechek, 4985. Resident Fish distribution a ~ l d  l - i f e  

h i s t o r y  ' n  t i l e  S u s i t n a  River below Uev.il Canyon. Part 3 i n :  D L ,  

Schmidt ,  S.S. Hale, and D L .  Crawford, edi"r.ars. Resident and 

juvenile anadramalas f ish invr;sp:igat-ions (May - Octi~ber 1984 

Susi tna  Aqua t i  G Stladies Program. Report Ns, 7, Alaska Department 

a f  F j s h  and Gaine, Anchorage, Alaska. 



APPENDIX A 
I U J * % # M _ ? ~ ~ * . " _ V ~ ~ ~ ~ r U 9 U i  

JUVENf L t  CHiNQOK SALMON CAKH [DATA 

14 1 jijTER 1984-85 



Apoendi x F i  gure - 1 Juvenile chinook salmon catch k-ates at. S lough  22 by p a r t i t i o n  
and sampling per iod,  winter 1984-85. 



5 1  15 i 9  14 9 @ 18 2% 7 19 3 $4  20 2 9 1  98 2 

t4OV DEC JAM FE@ MAR APR t&AY 

i983 







4% SAMPbiNG PERiCIDS TOG 
GLQSE TOGETHER 

S L O U G H  10 
CW1NOOK -- I- P 



&s N C S ' ~ '  S A M P L E D  

pf' NO C A T C H  

-* z* (3 
@ = A L : = a z -  L ~ L G & ~ L ~ ~ ~ : ~ ~ ~ ~ , ~ J ~ & ~ L  c&*h-w* m-mat* ,& 

%Ql 8 I3 16 3 0  3 30 6 19 2-7 9 i6 8 1 1  22 ' 3  12 :?8 2 16 
oe "s NOV BE c 4 A tv F E B  b8+ A APR ig;~,gy 

1384 E 9 8 3  

S&bj?P$, I i i " l$G r 'F r4 fOt )  * 



C
 P

 U
 E

 
( 

n
~

in
n

~
v:

f B
ra

u 
d

a
y

) 



2 5  42 16 4 3% 28 8 i l T 2 5  6 220 G 01 21 2 3 19 3 I Q  

OCT &QV DEG JAN FEB %4AR A m  MAkf 

i984 

S A M P L P B ~ G  PERIOD 



% A M P L & N G  PERiOD 

[Continued). 



APPENDIX B 

3 U V E N i L E  CHINOOK SALMOrtJ TAGGING, 

RECAPTURE AND POPijbAIlQN hSTlivlATE DATA, 

WINPER 1984-85 



UP epu 
2% ~46~0 !,S 

ate kpu g 
taa kpu 1 

tg tdf6noj*s 
ZZ y6nat~ 

ue ipu p 
2~ ~if6no[$ 

uepu 1 
'we !pkJ [ 
upgpu [ 
ue ipu 1 
ueipup 
ua i.pu p 
uebpui 



"bi r l ie Schaefe-nethod o f  estimating p o p u l a t - i ~ n  s i z e  i s  gdvei? by ii*i cker - ' (?sib) a s :  

whbri:: 1! = nurnber o f  f i s h  which were marked du r ing  a t a g g i n g  p e r i o d  'i J ( $ 1  and subsequently recaptured d u r i n g  a recoverqy period 
j j e  

M. = aiarnber o f  f - ish marked d u r i n g  a single tay l l ing  period,  
1 

K. = t rd ta l  recaptures o f  f ish tagged  i n  the i t h  period. 
"i 

I: = number o f  f i s h  captured arid examined fo r  marks dur i l?g  a 
j recovery perlod. 

K .  = riumbor o f  marked fish which were recaptured  dur ing  a 
3 recovery period, 

P I .  . - est-Enrate o f  the nun~ber o f  F i s h  available for marking 
2 J dur- i r l~ j  d p e r i o d  (i anti the r1ueibt.r ava4 1 ~ab4 e fur recoldery 

i n  a p e r i o d  (j), 

% - 
ihe d a t a  collected For the estimate o f  the population ~ f '  chinook salmon 
are tabulated by t he  Schaefer ~ilethoci i n  Appendix Tables The 
computation o f  the population estimates are presented i r Appendix l a b 1  es 



Rppeadix Table 9-2, Petersen estimator d a t a  f o r  1983 brood %year chirook 
juveniles f n t h e  midd le  reach dbove Va l  keetnna 
S ta t i on ,  

Total  Estcima$e 
-Me*-.&----- 

0verwir.itering -- Estimate --" 

M = Nu~y~ber oP 1983 brood year 
chi nook rrsavked 1984 summer 
+ 1984-85 w i f i i e r )  , 

C - Catch o f  O+ e h i n o ~ k  a f t e r  
J u l y  20, 1984 + catch o f  
I+ c k i n ~ o k  du r ing  1985 
a t  Talkeetna trays. 

R P. Total  raumbe? o f  O+ chinoak 
recaptured  4 n  1984 + recap- 
:11res s f  %+ ch' inook i n  1985 
dSL keetfia traps, 

N Number o f  chinook marked 
dur ing  1984-85 winter 
s t udy .  

C = Catch s f  1+ chinook 
d u r i n g  1985 at Talkeetna 
xrap,  

K - Number o f  recaptures o f  
1984-85 win te r  s tudy  
branded chjnask, 
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Appsgd%x Tab1 s 8-6,  Camputati sn of t h e  j~svefif 9 e chf nook salmon popul a t l s w  a% 51 ough 4 0, 
1984-85 s inge r  s t u d y ,  

Period o f  
Racevery 

l j b  Oct Nov Dec Jan Fsb Mar Apr Total  

January 7 #OI 6 882 $ 9  8 'a nEI "a 2,516 

February 501 226 232 354 m rza - 1,313 

Ha reh 65 42 177 279 343 m 895 



* -- 
' . - ;~F:C.* : .  ~ b l e  8-2, >at.& colIsc$ed a t  SPsugh 9A fo r  jubenile ci3bneok salwoa rs grsg:i& 6 Schaerer pogs~a",t$on esb;$ma&e, t9B4-85 i;u"r;ts. 

baddy, 
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Appsrtb-Z x Tab9 @ 8-8, Cornputat? on of ~ h s  j u v e n i  l s c%ai nook S ~ T R P ~ I W  populati 0s-1 a% ST s u g h  9A, 
1984-85 w? n t e r  s t u d y ,  
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APPENDIX C 

I C E  TkjTCKNESS DATA, WINTER 1984-85 
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1 i 3-5 ~ . - 8  Q-8 0-6 3 -6 0-6 1-6 3 - 1 2  8-3 0-6 0- 4 0-5 8-2 0-1 HIS o-re 0-24 " 1 O-C .;.-lt+ $-54 Q-18 6-28 8-SB 0-24 48-24 1-20 8-23 - 8  - 3  0-32 0-34 0-14 43-h2 
i i Q--.I; 3-30 0-2 : E F  0-31 HIS 0-8 0-4r 0-3 0-4 0-8 0-8 0-4 0-3 0-3 0-2 64-5 

v 0-3 0- IL  om.s Q :  2-12 N ~ S  0-6 0-6 0-5 0-4 0-8 0-8 0-6 0-6 o- 6 0- a 0-2 



P A R n  

Winter Resident F i s h  Dis t r ibu t ion  and Habi t a t  Studles 

Conducted i n  the Susi  t n a  River Below 

nevi l Canyon, 1934-85 
P b;/ x;chaid h = d eT 



Stubdes o f  selected restdent f i s h  spec jes  were conducted i n  b o t h  the 

below the  Chidl i tc ;& River confluence) and midd le  (be-c~~een the 

Chu? i t n a  R-i t ier  c~ r r f l  l a e n c ~  and Der-i 1 Canyon Susitna River3 d u r i n g  the 

- 
win"ceu o f  1984-85, \ hese s"cdc!ies primar-i l y  c011ected mayemen; and 

h a b e t a  "tda Cam om-esidenz f i s h  wkj i ;h  were r a d i o  t a g g e d  i n  the  spring a r  

s 1' m a i  ~"g:984, T h p  i2ese studjes showed t h a t  mjddle river r d % n b o ~  t r o u t  

oder$td.rintered i r r  the mainstem Susi t n a  River, p~hi le  lower r i v e r  raiflbuw 

trout usually overwin tered  i n  s i d e  channels. Most rainbow t r o u t  

ovewin-tered from 0.0 t n  $,O miles belcw the m o u t h  of t h e  t r i b u t a r y  the+y 

were tagged a t .  Ra:.inbow "rout i n  b o t h  reaches o f  river ove rw in te red  i n  

areas of 1 o@ %a mcderate water velocjlies 0.0-2,5 fps )  and i n  areas of 

sut4face ice,  !do ~ a l n b a ? ;  t r o u z  overw%ntered i n  areas %hatilt haa akscb~rs~ 

i c e ,  t4 iddle  r i v e r .  rainbobv t r o u t  were found i r i  s l i g h t l y  deeper waters 

than lo~deu; r"iw fqain$obi trout, Several midd%e r-lver r d i n b s ~ q  trout 

averwin-tered close zo each other suggesting t h a t  t h i s  spec ies  congregate 

dur l 'ng  the w-i nler. Two pronounced w i n t e r  movements were recorded fo r  

rainbow t r o u t  i n  bo th  re2ches o f  river: orie between mid-Septeniher arid 

m i  d-October drld one between iii-i d-December and  mi d-Jdnuary . blast rai nbciw 

?,rout b e g i n  to migrate f rgm t h e  iiiains~~em t o  t r ibutaries  d u r i n g  breakup 

i4ay. L.ower river b u r b u t  spawned betweeri i d c e  January and e a r l y  

February. F o u r  s;~awn i ng  i s i t e s  a t  the i'leshi<a Rjver idere clr,c::menced. 

Severdl r;.d io tagged J n r o i ~ d b l  y spdwiied I ri tire rnd i ns-tcrr~ Susi tn;: 

ii i v ~ r  betweerr RPi a ,  ii ki4 92 .0. 6~iy~bui l  s i l c l~~ ied  hot!? d prtc- a n d  

nijst-:.p"iwi;jtrcj i n i g r a ~ i o n  oaf up c i ;  20 iiijie:;, P#!c1r2-itor.ii1!j C I ~ L C I  $ ~ ~ i t - ; ! - j ~ : ~ t  : i ~ ~ i ~ ! c :  

9 '* 
J - * J J  j , , *  I : I  KPI / j : / 9 t l  

4 ; -  { &  , 6 i , ld-4 li.iiwi<; - ;*[;o{ :*\*"j i]/ri < j t " { )  i d ; \  h i  1 8 lit*& 
ii 

. i r ~ ~ l  i * '  ~ / ~ ~ r d a i :  r * , \ j : ~ " " "  1 ,t<ar iicd ,,'" 
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M2p a f  the Susi-tna River and I t s  main 
tr1 butarPes betbhjeen Cook In9 e t  and Devi 7 
Canyon. 

Movernent of four r ad io  t agged  rainbow trout ii.1 
"the Sus i tna  R i v e r ,  September 1984 t o  March 
1985, 

Moven~ent o f  f i v e  radio  tagged raicbow trout in 
ttlp. S ~ s . i t n a  Riiier, September 1984 t o  April 
1985, 

Meveaent o f  seven r a d i o  tagged b u r b ~ t  i n  eke 
Deshka Rsi ver RM 4 0 . 6 ) ,  September 1984 t o  J u l y  
1985, 

t4ovement o f  three radio  tagge? burbo t  i n  the 
Sus i tna  River, September 1984 t o  April 1985. 

Movenaen"cf f i v e  rzdaio tagged burbo t  i n  the 
%usistna Rjver ,  September 1984 t o  June 1985, 

Age-length re la ionskips  f a r  burb0. t  captured 
i n  the %usdiLna River beetween Cook Eulet ar-nd 
Devi 1 Canyon, December 1984 through Februdry 
3985, 

Movemenz o f  four rad-io tagged rai n b o ~ ~  ttrout in 
the Susi t n a  River, September 1984 t o  May 1985, 

M i n t e r  mc-ivement o f  s' ix rad-io t a g g e d  rainbow 
t r o u t  which were tagged  dtariny the spring o f  
1984, Septembet* 1984 t o  May 1985. 

M i n t e r  movement o f  s i x  r a d i o  t aggea  rainbow 
trout w h i c h  irrere tagged dur ing  the s p r i r l y  o f  
1984 i n  the Sus i tna  R i v e r ,  September 1984 tc;  
Play 1'385. A l l  excep t  uric ' f i s h  was t agged  i r i  
Portage Creek. 

Movemeni; o f  f o u r  r a d i o  tagged ra-jobow t ,~*out  -in 
the S u s i t n u  X-ivcr, September 1984 t o  May 1985, 

i"l~r\cc:iiient o f  f i ve r a d i o  t a g g e d  !!rcL lc  gray/ 3 rig 
i r i  i;ijp ; K-ivpv* 8 s : $ 1  

- "' ( 5  r r i : i i f *ud r *y  j,yt2cJa 



1 Slsmmary o f  h a b i t a x  d a t a  collected a t  Slesi tna 
River radio tagged rainbow t r o u t  relocations,  
January and February 1985, Al.1 rainbow t rou t  
were captured  i n  the  lower Susirna R i v e r  i n  
1984, 

Summar~i o f  habi t a t  d a t a  ~ 0 1 1  ected a t  Susi tea 
River r d d i o  tagged b b r b a t  re1 a c a t i o ~ :  , 
December 1984 t o  February 1985. All bterbot 
were captured i n  the lower Sus i tna  River i n  
% 984, 

Summary of h d b i t d t  d a t a  collected at Susi tna  
Hi v e r  r a d i o  tagged burbo t  re1 ocat ions ,  J a n u a v  
arld February 1985. All rainbow trout were 
captured I n  t he  roiddle Susi tna  River i n  1984, 



4" summary o f  t agg ing  d a t a  f o r  r a d i o  t agged  ? 5 
rainbow t r o u t  captured on t h e  Sus i tna  River 
between Caak I n l e t  and t h e  C h u l j  tna River 
conf 9 uence , September and October 1984, 

A-2 Summary of  the t a g g i n g  d a t a  fo r  r ad io  t agged  
rsinbrjw crout  captured on the Susi icna k- i ve t  
bet;deen the C h u l  i t n a  K %  v e r  csnf  7 uense and 
Devi l Canyon, September and October $984, 

A-3 Summary u f  "the t a g g i n g  r f3 ta  f o r  radio tagged 
A r c t i c  grayling captured on xhe Sus i t na  R i v e r  
betvdeen t i  Chu 1 5 tria RRi ver ""con$] ueace arid 
Devi l Canysn, September and October 1984, 

A-4 Summary a f  the t a g g i n g  d a t a  f o r  radio  tagged 
b u r b o t  captrrr"ed oil the S u s j t n a  River between 
Cook i n l ~ t  and Che C h u l - i t n a  R i v e r  confluence, 
Seutember and October 1984, 

A-5 Radin tagged lower S u s i t n a  River rainbow t r o u t  
h a b i t a t  measuren~ents taken a t  t%iei r 
reloct;t.ionr; i n  January and February 1984. 
F i s h  were tagged  irl 1984. A71 b u t  r a f n b ~ w  
*trout  739-2,3 were be1 ieved al ive a t  xhe t i m e  
h a b i t a t  measurements were taken.  

8-6 Radio tagged b u r b o t  h a k i  t a t  meascrements taken 
a t  their re foca t= ions  from Decembei- 1984 t o  
February 1985. F i s h  were tagged  i n  the lower 
S u s i t n a  R i v e r  i n  1984 and a71 f i sh  were 
believed a l ive  a t  the t i m e  h a b i t a t  
measut-emenxs kgere taken ,  

A -.. 7 Radio tagged R'T) middle  river. rainbow trout 
h a b i t a t  G ' B ~ ~ S U  ren-sents takefa a t  the i r  
relocations i n  January dnd February 1985, 
Fish were tagyed i n  1984. 

/$& 1 Resident f i s h  catcli jtei u n i t  e f f o r t  (CPUE 
selected tes on the Sus-I Lna F%j v e r  ~tr1d 7 t~ 
ty.*. i  bu tFay j  es betweeel Cook I1l'ke-t and Dev i  I 
Ciinyucr , iJoiren~ber 1984 t o  F'ebruaimy 1985. 



The 40wei* and m ~ d d l e  Susitna R i v e r  Resideiit Fish Stuc ies  wizre initiated 

-jn .i-9p L9if+a $al l  o f  1980 to determige the k -e la t l ve  &bundance &nd distribution 

3-f r e s i d e n t  F i s h  i n  those reaches s f  river., Bebeen 11480 and 1984, 

sarnp14 ng e f f o r t  inias primarily dorie dur-i ng t h e  open-water periods, 

mid-May to mi d-October, However, sbudies were a1 so conducted du r ing  :he 

win"ser s f  1198(1-81 and 1982-83 (WDF&G 198Lb, 1983s These s t u d i e s  

pr-irnarily documented b u r b o t  (kota  --- ---- ' iota Linnaeus) distribution, re la t ive  

abuvrdarrce, a ~ ~ d  sgspected s p a k ~ n i n g  areas wii t h  the use s f  baieed hooks or 

trotlines, i t  was d i f f i c u l t  t o  sample resident f i s h ,  o the r  than b u r b o t ,  

e f f e c t i  vri y w i  13-1 stcrrldard filethoas because o f  w i  nter cortdi l:i ons sklrh as 

i c e  cciier. C A : ~  frazil i c e  ( s lush  i c e ) ,  TQ better  understand the winter 

d i s t r i b u t i o n  of  important sportf i s h i n g  spec ies of resldent Fish ,  a r a d i o  

taggi r rg  program was in-i"cl.ated i n  the  f a l l  o f  1981. Since Lhat t i n e ,  

r a d i o  t agged  ra inbow trout -Sam...v Salrno Ah, qa-i LP----w-m- rdneri Ri chardson d n ~  burbet have 

been s ~ ~ c e e s s f i l  l y  monixored otier the w i n t e r s  of 1981-82, 1982-83, and 

liDF&G 1983b, 1983~; S u n d ~ t  and Pechek 19853, I n  addition, 

sererd l A r c t i  c y ray i I ti  ---w---w-7 "rhyrrial lus - arct icus  --m---, Pcl l l  us) were rnort4 tored over 

the  winLefe o f  1982-83 Scverca'l sampl 1 ng t r i  QS condlicted 

d u r i l g  those wjnters a t  r 3 i i 0  taggczd f i s h  relocatiofis, however, yielded 

I im-i ted h a b i t a t  d a t a  on tiieir win1;er rear5[;9 dress. Orcause wsi1j te:r  

ccl.dring h a i l i t a t  Cid t d  byere I .iiiijG:d, riany more res idi?rll Fish were rilcjic; 

tagyeti  i r ~  the Fa i I o f  19811 c~id surveyed Inore frer.luer~~ly j n  the wiriter' uk 



w a  ! a  b e t t e r  answer quest ions  concern? n y  t he  averwi n t a r i  ng d i s t ~ i  b u t i o n  and 

h a b i t a t  o f  res-i d e n t  f-ish, the  1984-85 winter s tudy  had t he  follobging 

object-j ves : 1) t o  describe thtt d j  s t r i b u f : j ~ n  and i ~ a b i  %tit assoc-iated 

i.li"c hyerw. in ter in t j  r a j ~ b o w  trout j the S u s i t n d  River (between 

CQak I n l e t  and t h e  Chu71tna Wlver c o n f l ~ e n c e  (2) e s t i m a t e  the  response 

o f  rainbow troug. averwinterfng h a b i t a t  a t  selected s.i tes r a d i o  tagged 

fish relocation s'i tes j  t o  hydraui i s  changes d u r i n g  the w i r l t e r  pc:riod, 

Although =the primary i n t en% o f  th i s  s t u d y  was t a  n ~ o n i t a r  the resllonses 

r a d f s  t a g g e d  rainbow "c.out, over t h e  winlei- i n  t h e  lower Siisi tna  

Rive r ,  bio' iogl 'sts  were unable t o  capture  many ralnbow trout large .nough 

r;o accaimriodate radi:, t d g s  dur ing  en@ fa1 1 u f  1984 in  t h a ~  rei.cil o f  

river, Therefore, some rd'inbow trout we1-e r a d i o  t agged  d u r i n g  t h ?  f a l l  

o f  19a4 i n  the niiddle Sus i tna  Rsi\rer (between the Chulitnd R'iver 

cu r r f l uen~e  and Rtlv-il  Canyon) t o  increase the sample s i ze ,  irr acidit ion, 

several rainbow .trout wlijch were radio  t a g g e d  i n  the s p r i n g  of 198$ were 

moncitored t h r o u g h  the winter t l r ~ t i  l the batteries of tlleir radici t ags  

e x  r Severa 1 mdddle r iver Arct ic  gra.yl-i ng dnd lower river [ lurbot  

were a1 so ~ a b . i o  eaggtci i n  clie Fa1 1 o f  1984 us ing rbadio  t a g s  1 over 
- 

f uorr! pi-evioecs yedr:, of u*ad'io -Laygi rig e f f o r t s .  I llese f - 4 ~  8 2 a9 $0 

mlsrri r-ouiid . through the \ ~ i  n~ter o f  1984-85, Re1 &ti ve di~liriddnce s t u d 1  e i  

were a 1  so (!uric? al: racilo tagged hurboi; re1 ol:a : ions to de-i:et-'mj ne I n c a t i  ~ r ; s  

arid tiin'inc; rvr :$pdwitiny af b~k-t)(~i ;@ 

-[L%j :; r-ep~irt pv-iniau''! l y  addresses w i u t e r  res ' ide f i t  f n j  sir irtd)(:;.s w h j  i;h \?jerme 

cor~ilticrrri f rnai i\lovc?rnheim 1, 1984 to i i p r ~  1 3 , l g f j 5 ,  ? .7dj  0 

9 te i cnrcj:ry jnicni t o r i  nej do  t d  *fr70r, i;i :ih !.i;ggi.. tl. i rr ~csbit.c.iiibc+1 (11. ~c:b~c~r , 

- ; frvorri c;ijc I .  j f  : a  - :  ?$.: p r j ~  ti[ plljy 1 (J:; fj + y"; lRu>( i t  



d a t a  are presenter1 t a  the end o f  Flay because kiredk~ap was ' l a t e  i n  1985, 

i iav inc occurred an igay 24 ( R & M  1985 I n  addition, wintzr moni tor ing  

satxi &re presented f r o m  severa l  m ldd le  river ra iobow t r o u t  r a d i o  zagged 

du re ing  May and June 1984. 



2 , % ,  1 Re1 a t 1  ve abundance - 

Sarilpl j o y  s'i tes were C B ; I O S , ~ I !  i n  conjunsticko w i t h  %he r a d i o  taelemetv;v 

stcitjy. Durc ing  t he  winter o f  1984-85, r ad io  t agged  f-isi? were located i n  

the mainsrrjrn Sus i tna  R ive r  between RM 6.0 $0 KM 150,1, i n  add i t i cn ,  

1 
siampl i n g  was done i n  the Deshka River ' *  [river mile RM) 40,6, t r i b u t a r y  

r."kver rrniles 0.0 - 29.51 where severka'i r ad io  .tagged burbat were 

foiind, F i g u r e  1 shows a niap of the Susi tna  River between Cusjk irilt?t and 

Uevi '1 Canlyan and  ? t s  principal tributaries thei-el'n. 

2 , 1 , 2  Radio eelemetq 
------=--= m 

Sc.iec:tiorr o f  r h d i o  t a g g i n g  s i t e s  i n  the lower S u s " ; ~  i;$ver d u r i n g  the 

fa31  o f  1.984 were based on reside8ad f i sh  d a t a  cs'l IecGted -in 1981 and E932 

(AUF&G 198Lb, 1983b). Priinary ef for ts  t o  capt,ure rainbow t r o u t  i n  the 

rriainscern S t ~ s i t n a  'icre focuserl a t  the  ma~iths sf the Deshka River, W.illow 

6 i e O ) ,  Sheep Greek Sliluyh RM 6 )  Montana Cure?< 
6 -  

rtil itceiria / t i  v c i  ( K M  9 i , 0 ) .  / l ie upper raeaches (11; Sheep Creek 



Sarrrpl"ing sh I t es  were chidsen i n  conjuncticin w i t h  'the ripdio telemetry 

s t u d y .  Dur ing the winter a f  1984-85, radio tagged f i s h  were located i n  

the mainstein S u s i t n a  R i v e r  between RM 6.0 t a  REvl ICiG.E, i n  addix ion,  

sanlplic~g was done i n  the Deshka iiiver' [ r i v e r  m-ile R M )  40,6, t r i b u t a r y  

~"." j  i i ~ r  rnj 'l TRM's) 0.0 - 29,5] where seveubaci r ad io  t agged  burbat  were 

fociiid, Figure 1 shews a [nap c i f  the Susiena River between Cooic 1rile-c and 

Uevi l Canyon and  i t s  princFpal t r ibutaries therein, 

c dL -i ecstior of  rad-ict cagying s i t e s  i n  the 'iuwer Sus i tna  R.iver durdrig t l ~ e  

f-&%I 1 of " d984 kdere based on vuc?:sident fSsh d a t a  c~llected i n  198% and 1982 

(ADFhG 1981b, 198Jb Primary e'ii'orts to capture rainbcw t r o u t  i n  the 

nlaoirisl;&a Susi tna  were focused a t  the inotrths o f  tlhs Desklkd R jve r ,  W i  l  lo^^ 

EIL1 9 !.itlie Wi i low Creek (RR 50,5 Kashwitna. River (RN 

0 Sheep Creek S l o u g h  (KM 56,% Mzsn"crraa, Crkeek 

$ " 
# "  

I a l kea !:ua R %  ve r  kdZ Y7,0], ihe iapp2r reiictteq o f  Sheep C r  





Goose Creek (RM 72,U 2nd Montana Creek were a l s o  sampled f o r  rearing 

raeinbow trout, E f f o r t s  t o  capture b u r b o t  sfor r ad iu  tagg'irlg were facused 

a t  the mouth o f  the  Deshka R i v e r  a l t h o u g h  backwater areas -the 

mainstem were a1 so sampled, 

Selection of r a d i o  t a g g i n g  sites i n  t he  middle  Susi tna  River dur ing  the 

s p r i n g  f a i l  e=f 1984 were based on resident -fish d j s t r i b u - t j u r i  d a t a  

ctil leoted dirri ng the 1981, 1982, and 1383 operr-.water f -i el d seasons 

ADF&G 998%b, 1983b; Sunde t  dnd Cdenger 1934 Primary e f f o r t s  t o  

capiiure and radlcr t a g  rainbow trout and A r c t i c  g r a y l i n g  i n  the maiilstenr 

Sussi tna  were .focused a t  the mouths o f  Whiskers Creek (RM 1 0 i e 9 j ,  Lane 

Creek (KI.4 113,6 Fourth o f  Ju ly  Creek (RM 131. k lna ian  K1.~t.r 

dad Portdye Creek Some rai nl2ow rl;rout re a4 SO 

L & u ~ ~ I L  and r a d i o  t ~ i g q e d  i n  t he  upper re8ches of Four t l~  o t  Jii*Iw Creek, 

Ind-iart R i v e r ,  and P~artdge Creek d u r i n g  May and June 1984% 

2 2  Data Cavlleeeisn 
-*-=-----.rr--w- 

pP ..: ,: : d e n t  i - i  slr were captured C1ukP.-i ~ C J  t/1e vaii r l L t i r  0-I- 1984-85 $J X K I O ~ I  -i r i k ; ~ ,  

i ju r#bot  s e t s ,  C J  Gj 11 nel,s were a l so i r !  seve ra l  areas,  

liilweverb, no f i s h  u:2re captured ,  Catch iarrd I -~ iu i i ig i i cd I  ~ E d r d  ~ e r ~ :  a i  50 

r,dken f rcjln ~ ; p o l * t ~ T i  sherorerr C.1 s k i  rig fov-  b i s r b c l ~  urt the  i)t.shka Ri t [u r* j  rig 

the ttjj ntc2a*, 



b i  rjl ey i c a  l d a t a  ( age ,  l e n g l h ,  sex, 2nd sexual mat uri ty ) werti col 1 ecteei 

as o u t l i n e d  i n  WDF&G (1983a), Otoliths f o r  age determinat ion were t aken  

From burbet zampl i ng mortal i t i e s .  

l-iab.i ~ a r ;  pariaineters were measured d %  susyectrd barba t  sphwrli ng areas. 
--s 

i hese parameters included mean column wdcer velocity, water depths, ice 

thfckness, the  presence or absence o f  slush i ce ,  substrate type ,  and 

general water quel 'ity. S p e c i f  is klabi taz d a t a  col l e c t i o n  metkiodalagy i s 

summarti zed i IB ADF&G 

2,2,2 Kadi o be1 emetry 
=------7 - 

Most  rainbow trcjut; and A r c t i c  grayling w h i c h  were r a d i o  -/zagged i n  1984 

Prere captured by boa t  e'lectrofishing or4 by hook and  1ine 

3- iables A-1, A-2, and A-3) ,  Burbot w h i c h  were r a d i o  t agged  were captured 

by ooa t  electrofgshjny or hoop fret (Appendix Tab le  A-4) ,  Scales were 

take3 from rainbow t r o u t  and A r c t i c  grayling t o r  ag lng  purposes, 

H a b i t a t  parameters were nrrrlsured a t  r a d i o  t a g g e d  f i s h  re locat jon siLes 

dur*ir:g the vdiir'ter o f  1984-85. Dur ing  ground survqs  'in December, 

<!dr~i;ary, dnd Fehruauvy, r , $ d i ~  -taggec! f i s h  were located LO w i t h i t i  a 

fourc-foo t l - rad ius  dnd  habi  ?;at medsurernenls werc n~ade  IS c l t~ t.16: 

.~ ign i? . ]  as j)i)ss*i b j  e;!. ildf?l'lia*L ptlraniecers ineasured were tlir sdn:c as "ti lose 

tii :;ell d i btr r6i,ot ydlijrl i n y  s i tes, 01* u*i rig t l ~ e  g rbmund su r*vi?y , Li-ir. f d  Le of 

7 8-% ;QL.h E a c i j t ~ ! i  r'arilo tagged f i sh iqas a l so ~eterrii.i;led.. 



E q  i pmen t .- iu;\ab,ai_-w-P, 

Racido telemetry resejving equipment used i n  t h i s  s tudy byas developed by 

Sinmi .%h-?oot, incorporated i n  \ l a~couve r ,  Washington, Receiving equipmetit 

consisted af a l ow  frequency rad io  "caackl'ng r e c e j  V ~ Y "  (M~de l  

RF-40) and scdnner Model SR-YO),  and a f oop antenna Model LA-40 

Radio transmitters manufactured by Srriith-Root Xiic~rparated and Advanced 
rn lelernetry Systeri~s (AT$ OF Bc"ce1, r"i-innesota) were used .in the 1984-85 

.F@, 

s t u d y .  iwo types oif r d d i o  Lags were used: interna'l arld external,  

Jnterrral r a d i o  t ags  were p r ~ v - g d e d  by bcrth Smith-Root and ASS while 

e x t e r n a l  vad io  t ags  were provided by ATS, Smith-2oot r ad io  t a g s  w ? t h  a 

s i x  a r  a nine m o n t h  l i f e  expectancy were implanted i n  b u r b o t ,  Advanced 
&"- let ernetr;~ Systems' r a d r ~  tags w i t h  6-11 month  ! i f e  expectancies were 

implanted i n  rainbow t r ou t  and a l s o  several b u r b o t  when t he  s u p p i t y  o f  

Snii th-Root tags  wds exhausted. S i  lice past  eFforLs to i n t e r n a l  l y  rita-io 

t ag  Arctic gray1 3ng have Failed ABF&G 1983~ RTS'  external p*ad-io tags 

were axtached t o  this species, 

5mmi cha-Koo& t r5nsmi  $ ter s  Model P40-58Qk 3v vdere identical t o  thsse used 

1 R previuils resident. f l s k  teleirietry s t u d i e s  ADF&G 1983b, 1983~)~ 

Stai tit-iioc~t su*ar~ilniEters [.aced i n  the 1984-85 s t u d i e s  hdd i~uise rates of 

0.5, l i i ,  or 3,0 jJull;es per. seccarid VJ$ tl.1 the O , 5  pps r'adeio \:ag.; 

hdvaifiy i; 1 i f e  t:xpeclancy o f  n4 ite elantlrs bdh i  le the o,chers hl,ti 3 1 i 4 ' ~  

~::pcctancy of" 53;; nionths. / \di~diic~id TC?I C I I I C ~ ~  5y 5 ceins nte?-.na] ~ y ~ ; j ~ j ~ u - ~  

3,. 4 
* : (Pioilel 10---35 a.:i2rbe i d e n t i ~ : ~ i I  tii i.nusc i~c<2,?cj j d11( 1~02+i! 
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5usnl;rcr %eleme%r;t stindies wirh pulse races betvyeei? 1,0 and 2,4 p g s  

(Sundct and Wenger 1984; Sundet and Pechek 1985), 

TIE Adljanced TeP ernewry Systems ' externiil r ad io  t a g s  Model RS"ji625 

were ased were the same 2s those used i n  1984 sunsner studies (Sundet and 

Pechek 3,985), The power source for the transmitters wa:; a E,4 vo1-t. 

mercury batter;, prov ld8 ing  1 i f e  expectcinciies o f  90 days,  The p t f l  se r a t e s  

Fur these tags  were 2.4 pps, 

w - 
I ransmsi t e r  .Frecjuenci es used 40.60O-40,770 MHz) were tile same range as 

used l n  1983 and $984 sumqer s tud ies  Sufidet and Wenger 1984; S u n d e t  and 

Pechrk 19851, Ail  r a d i ~  tags were immersed i n  c o l d  kdater I a 5 " 6 j  for 48 

l2ours t o  ensure xhey were t r a n s m i z t i n g  proper'iy b e f o r e  they were 

implanted i n  f i s h ,  

Eased on personal  corrsnun. c a t i o n s  w-i t h  Carl Burger USFMS) and experi encu 

gathered $ram t he  previoids three y e a r s  o f  r a d i o  telemetry studies,  the 

minimum f o r k  l e n g t h  o f  rainbow t r a u t  and Arctic gray1 i n g  r a d i o  tagged i r i  

the siirnlnsr and fa*H o f  3984 was se t  o t  380 mn: (ADF&C 1983b, 1983~; 

C" ->uirdet acid b/cngcr 1984 i i i i l ~ t n u m  10~a- l  le;.ng"ih o f  bu rbo t  GI, be: raad i o  

tilggpr? war, set  a.t 525 inin. 



&ere aizached i n  2 s . i ~ ~ . i l d r  iilanner as  detaching Petersan discs  

!Sund+?t arid Pechek i385 Before surgery or a t t ach i r ig  exzernal t a g s ,  

f ' i sh  were anesthet.ized w i t h  MS-222 ( t r$ca . ine  methdne sull 'onate),  

After r a d i o  " c g g j n g ,  t he  f i s h  Bqere placed i n t o  a l ive  box and he76 

u p r i g l i t  u n t f  1 they regained t h e i r  equilibrium, The f i s h  were then h e l d  

overnight  whenever possiblk? fo r  nl,servation. The f o l  lowing ddy  the 

sutures kiere checked and the "Lransmitterh ssiynal was tested befare 

releasing each r a d i o  tagged f i s h  viealp their  p o i n t  o f  capture, 

Kio'logists r a d i o  tracked f ish aver the mainstem S u s i t n a  betkgern RM's  0 ,0  

and  l54.0 p r i m a r i l y  by f ixed  wing a i r c r a f t  or 17~1icapLer d u r i n g  the 

w* in ter  a f  1384-85. Aerial r a d i o  t r a c k i n g  wds done u s i n g  methods 

described i rr ABFi(16 ( 1 9 8 1 ~ ) .  Radt Q t r a ck i  ny conduceted betweera! Sep.ten~ber 

and freeze-up (mid-October) 1984 was done by boa t  or f i x e d  w i n g  

h i  r c ra f t  approximately every 10-14 days,  Bet!breen freeze-up and l a t e  May 

1985, rad io  trackifig was dorlc by f ? x e d  ~ ~ i n g  aircraft o r  kel-icop-ter every 

20 days ,  

Add4 t j o n a l  i y  , t racki nrg %? i g h ' t ~  wet*& ~ ' t : g ~ l  ~Y'IY iiiade aver6 the De.jtika iii v e r  

(TRM's 0.0 to 29,5), F-ixiicl wi i ,g r a d i o  t r ~ a ~ k i n g  was a l s o  durlii 

ijccas'i otia 1 1y o v f r  variotis ' t i  i d  such d~ Kei2tn~1 R i  vet% 

" Creek, I :  b " w  F o u r t h  al' , i u ' i y  Cuac;el:, due! P ~ ~ ~ ~ t ; f i ~ i ~ ; j ~ ~  

i, P-ee k , 
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Wheli lie1 icopters were used f o r  tracking, *i'-i SIP vdere p i  rrpoi n t e d  afid 

hdbi  tat da ta  were ofeen col lec'ced a f t e r  1 andi rrg a t  the1 P re1 oca t ions .  

Occasional l y  , snowg1-ilob.i les were a1 so used dur ing  the winter t o  p i  n p o i n x  

r a d i o  Lagged f i sh .  



3,0 RESULI-S 
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3 , l  Lovier Susidna River - .----- 

3 , 1 J  R a t n b s ~ ~  Trout  
-----arw,Zs.77m 

4 pakinbow % r Q u.t: were r a d i o  t agged  i n  che lower river between September 

6 and October 1 2 ,  1984. A summary o f  -their capture, bialng ' ical  , and 

radicj  ~ ~ d g g i f l g  d a t a  i s  presented i n  Apkendix Table 8-1, During intensive 

surveys to r a d i o  t a g  rainbow trout i n  t he  upper reaches o f  several fast  

s i d e  tributaries such as Montana Cr2ek d u r i n g  September 1984, only  three 

rainbow t r o u t  large enough t o  accclmmodate a r ad io  t a g  were captured and 

r a d i o  tagged. I t  was believed t h a t  mast o f  t h e  rainbow trout laad 

outmigrated these trikiiraries t o  tche mainstem Susi  tna becaiise o f  a r'l ood 

i n  l a t e  A u g ~ ~ s t  b e f o r e  the t a g g i n g  surveys commenced. It was hoped t h a t  

a number o f  rainbow trout could have been r a d i o  t agged  ' n  their  summer 

rciarsng e a s t  s i d e  t r ibu ta r i e s  so thei r  f a l l  oictm-igrat jon would have been 

better  docirmentcd. I n  %he3i r sunimer r e a r i n g  areas, he be1 -ieved r a i r r b o ~  

t c ~ ~ l a t  could be r!iouue easily arid rc&dlly captured then a f t e r  they 

o v t ~ i i i  gi*a4teei and d-i zpevsed i n t c l  t h e  mai ilstern. 5undet and Pechek 

-fur*thi.r cli sc~jss overall cii t::hes of' these survejis. 

-r- ) rnr- rerna-ining seven 1o::~er rSiver i-ainbow t rou t  were captured a n d  r d t i i u  

t agged  kitstweeir hM (19,s ;ind RM 06.0 w i tl-i fa i r r  fT ish  bein9 captured i n  t.t\t: 

ns-tcni o r  $:'tie ckidrinel o f  t h e  S i ~ s i  tna. R v :  2.~76 ti-urec: f j  cg-! fjk- u i  

3 t b  niou ths. 



Two 05 ?;he ten r a d i o  tagged rainbow t r o u t  y ie l ded  little d a t a ,  Rainbow 

trout 609-2.0 was Fauoa fur on ly  one week dfter and w i t h i r :  0 , i  m i l e  o r  

where f t  was t a g g e d  and released. Because %his f j sh  was n o t  found 

d y a ? n ,  the ba t te ry  o f   its u a d j o  t a g  vdas ~elieved t o  have expired soon 

a f t e r  "%he f i s h  was released, Rainbow trout 939-2,J was pinpointed on 

!January 14 d u r i n g  a ground survey and was be1 ieved dead a t  t h a w j r n e ,  

After  i t  was t agged ,  it moved consistently downr i ve r  dnd  was found a t  RM 

9,6 i n  mid-darluary (FigLtre 2 

Figures 2 arid 4 show t he  w i n t e r  movements o f  the  rairlbow t r o u t  wh-ich 

provided good restrl"es. Two o f  the  three rainbow trout 689-1,3 and 

620-1.2) w h i c h  ?.izre tagged  Sn the upper reaches 05 east  side lributaries 

renidirled ' in  those t r i  bu%arSies f o r  a t  leas t  two weeks b e f o r e  outmigrating 

t o  the mainstem Sus-iWna. T h e  remainjoy rainbow trouc tagyed i n  ci 

t r i b u t a r y  (599-1.2) moved i n t o  the mainsten! Susi t n a  soori a f t e r  t a g g i n g ,  

By ear ly  October, ,111 three o f  Lhese ra inbow trout were fuland i n  the 

masasten Sus f tna ,  

A f t e r .  m u ~ i r i g  i u j to  the rt~alnstern Susizf id, the three rainhow trout wh- i ch  

k~cre r a d i o  Lagged ?[I t r ibutaries,  as wel'l as thr?  o-[.tier; F i v e  sui:ccssl.'ul l y  

i*adei o tagged rai nbaw r;rout sht!o\tded vsr i  a b l  e cao\ierne,!ts, Se i  x o f  .the ei gtlt 

rirciio tayg6:d ra-i nbow trout sllowed a gwel-dei downstream movement. ~b 

three o f  ~ h c s c  -Fish (ii99-1.2, 650-1,.$, 660-1.0) t~ue :~ ' iwdl  l y  mo\/ing hack 

-r ~;fir*i v e r  dirri n c ~  t h e  w l  v! t:;rb. i wo F i  ski 002-=% 63 a f ~ d  630-*1, , 0 

;r ; gh'iiy riow::ri v e r  for the w ?  nr;er nnc! ancit.i:er 6Lfsil- l . 4 1 ilia v e:j vqti ti i tl (y 

c!ow;iri u ~ r .  (;!&,il m-i i e:) bt--i-'i;rc ha] d-i rig. '~~~~ rbtynd2 j 



Figure 2 .  Movement o f  four r a d i o  t a g g e d  rainbow trout i n  the 
q ,us~z i la  R i v e r ,  Se12tember 1984 t o  March 1985. 



c- 620-1,2 rnorjed 5 1  i y h t l y  upriver, !he rfidw.lmum upriver movement by 

t he  e ight  successful l y  r a d i a  tagged raiilhow t r o u t  &as show~ri by ieainSovd 

t r ~ u - t  6 3  v ~ h i e h  moved 5 3  miles, T h i s  f j s h  a l s o  e ~ c h i b i t e d  the 

maxirflum downri ver movement (20 m i  l es 1.  

E ? g h t  of' t h e :  terr r a d i o  t a g g e d  ra inbow "Lra \were g r o ~ n c !  surveyed d u r i n g  

mid-January or Februarq)i. A t  this time, ralinbow r;mur 739-2.4 was 

pi npa-i n t e d  and be1 i cved deiia, Tke reniai a i  ng seven f i  sh were bel i eved 

alive when ye-olrnd surveyed, Four u f  the f i s h  609-1,3, 

630-1 .O, 640-1 "4) were f u ~ ~ n d  i n  side channel s iipproxiinat~!ly 200 feeL 

wide and  i n  wd te r  depti'ls under f o u r  Feet  Appendix Table  A-5 

remaining three rainbow t r ~ u t  were found  i n  the  mdinstem Susi t r ia  i n  

aatrrs betwe-n k,5 t o  20.0 f e e t  deep* One o f  the seven f i sh  beliebed 

599-1,2) was Pound i n  open-water dur ing ii ground survey, a s  well 
* d as  rr~ach o f  t h e  w in te r ,  [he remaining s i x  f i s h  believed alive when 

ground surveyed, were Pound under i c e  cove r ,  I n  a d d i t i o n  t o  t h e  t i m e  

when the  ground surveys oeeiarred, these s ix  f i s h  appeared t o  hdve  

raemained tinder ~ C Z  G O V ~ Y .  for  much o f  the winter. A summary o f  t h e  

hak3ixdt: ciat,a ~ o l { e - , t e d  t the r e ' t s ca~ ion  sites o f  the szvew rainbow 

trout iieliciiec~ al ive i s  presetited in Table  2, S p e c l f i c  mebc~lrcacnt:~ a t  

t,<dr;ir r -dd iu  i d g g r d  /'i re l a w  t ~ U I I  are p~.e~et!.tt?d i f :  Appeildix !"able A - 5 ,  

Drsri n y  1 e d r i  i I r rig r sevei i  r ad i  0 "igglid f j  ~h f -i ~ i i  i i i~ved  

Gi2-tw~;uri 30 and 2UO i cc c clii: i 1 c i i ~  ii::>~;:mf:lit wchs di! t i 'c tcd 1- LWO i 15R 

(660-1 *I3 i!rrd 1 3 9 6 U e 2 .  2 )  . ild-iriiii.iir i r aou t  739-2. wdt; detri-;&i; iieti Lo be dc;ji i 

iiii t v.a i ribow -;rbou i. bibil- l fi was be 1 i l;.\;e:,i ii 1 i vi. .;i iicc2 i c ir;tii T * ; ~ C : ~ I ~  111 ~ ~ c n t s d  

1 A * 

t ~ p ~ - ~ w : y ~  *is<) ~~~~ jt-;scB + !  - !  ge;jr v;,ijls 5;" (17,ipv.-gt - j  i- *v  iu : 62 1 :- 3 1; 1 a 3 I ; t) 
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t a g g e d  rainbog t r cu t ,  None o f  t h e  rad-io tagged rainbow t r o u t  were 

cdp t !~rc id ,  b u t  seven non-spawni ng b u r h o t  wigre captured i n  mi d-Januar<y 

near rainbow t r o u t  640-1,s a t  RM Y6,O (Appendix Table B - 1 ) .  

faurteevi river b u r b o t  vdert. r a d l o  t agged  i n  the lower river betweer1 

September 14 and  October 17, 1984. Most 8) of these f i s h  were rad-io 

Ldyyed a t  the Deshka R i v e r  (Rk 40,6  Anolher t i~ r ee  burbct viere r a d f 8  

tayged i n  the nlalns-tern S u s i t n a  close t o  the Deshkl: R i ve r ,  Appendix 

-7 

Table A-4 lists the biological, capture, and r a d i o  tagging d a t a  o f  these 

*Fish, h i t v ~ l e  dirtin were provided by four. o f  the r a d j o  " c g g d  d u r b o t ,  

lis40 f i s h  (610-3,6 and 629-3,O) apparent ly  d i ed  soon d f te r  t a g g i n g  arrd 

the i r  movement r's n o t  further d?%cussed, Fsr ansther 619-2.2), t he  

radio  tag' s b a t t e r y  dpp$rer, t ly expi red soon a f t  n r  d e p l  syment (F-i gures 4 
e P 9  

and 5)* i l ia ,  remaining f ish (770-2,4) w h i c h  y l e l d e d  Iim-ited d d t a  was 

recaptureti by a syortfishermafi 2,s ni~:~t!is a f - t e r  be ing  r a d i o  t a g g e d  arid 

released (FG~urz 4 

fi.ie - xerc bt i f8 i iot  ~ h ~ ; l i c ~ d  v d r i a b l e  movenierits, t e n  r d d i o  

cawed burbo"chhowed an ups*tr.eiam rlnvemerit be- ween 0,4 m i l e s  arid 30,2 

y $ ~  \ m.im[es (Figures 4 t o  6 ' 1 ~ 4 ~  miix*irraurn rdoldns.r.-.~d~rn rnovetiieaat bqas exhibited 

tp+~ burhi,c 659-2,0 whj sl! niovrd dov.inr i veu. 39,9 in'i ? 6:s a f t e ~  dsct~nd-i tic; the 

Qii%klkd / I !  V E ~  (Figarc:, Li aiid 5), 
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Figure 5. Movement o f  three r a d i o  t agged  b u r t o t  i n  the Susi tna  
Rive r ,  September 1984 t o  April 1985. 
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669-1,8, 760-%,9 migrated 22 tp,e upper reaches of the Drshka River w i t h  

af the f4sh b e i n g  found a t  TRtd 0,7 of' Moese Creek on February 5. 

Moose Creek *f lows  I n t o  g h e  Deshka R i v e r  at TWPI 29,5 o f  the Deshka R i v e r ,  

i w i ,  other radsiu t agged  burb0.t: (650-3.0 and 739-1,0 s p f e n t  much of the 

winter; :]ear TRlN2 ,0  o f  the Deshka River ,  Burbat 659-1.0 a l s o  asc2nded 

t h e  ripper reaches o f  the Deshka R i v e r  af te r  spending 1.5 months a t  TRR 

Piicrve~ient d a t a  were a l s o  sol i ec ted  on fjve rad10 Lagged blarbot which 

imernained i n  t he  majnstem Generally d u r i n g  the wirlter 05 

15134-85, arle F i  s h ( 64.9- 1, move0 upri vcr, arlotker (749-0.7) remai r1e6 

reltitiveiy s t a t i o n a r y ,  while t he  remaining three b u r b o g  (610-0.5, 

639-3,0, 930-1.0) moved downriver t o  the lower reaches o f  the Susi t r ra  

R-i vei- @ 

SaelKl *i n q  t r ips  conducted f rain a l l  d-December t h r o u g h  February showed. most 

(9 o f  10) o f  the rad io  tagged  b u r t o t  t h a t  were ground surveyed were 

a l i v e  alid h a b i t a t  d a t a  were collected near each pad i l l  tagged f i sh .  

i$ur.ito~ 629--3,O was be l  ieued dead d u r i n g  a. g round survey on Jdn~rary 16, 

Seven OF the nine f i sh  be1 ieved a1 ive \tdhen ground surveyed moved a f t e r  

i c e  d r i i  l i ny aver thel~i. Meanwhi I f ,  the rernainiriy tFwo f is t)  6&%.9-$,0 dnd 

.;!rrvyyc.d vdere be' l ievcd a i S i v e  becaitsr: tt-icy had recesltly or i l f t c r .  

sampl i n y  aic;i/ed a p r i  :era 

H j b i  Lax, ;!lc.;lsiiremei~ts taken d t  14 racii t dqyed  blorbot r6.l uc;i c i  oris s ~ ~ i ~ ~ \ ~ ~ ~  

i - ) ~ t . ~  c r  i i y  found i n   lo^\! watt:: ~c:iocit i i ; : ;  j c.i~.p?;l~:, i l i  /,!it> 

[)<,.F' ..,~kg\t. t 16 -* F I -L~  9 / : * f - *  - r,? (ffjc; j , ,  diii! ~ , / < ~ ~ * ~ \ i ~ ~ ~ - *  t ~ k ~ j / ~ j ~ ~ ~  



lrsairzstern. Wo~dever, f e ~ ~  areas i n  tkie Deshka R i v e r  are be$ ieved  t o  exceed 

6.0 Fee t  i n  water depth d u r i n g  the winte;-, By compar-ison, t h e  lower 

ma-iiistzm Sus-itna River has many areas w h i c h  have winter lqaier d e p t h s  

yredter than 6,Q f e e t ,  The radio  t a g g e d  b u r b o t  were a l s o  generally 

found under solid i c e  cover,  Tn t h r e e  ins~ances ,  radio  t a g g e d  burbat  

were found near open leads b u t  s t i l l  under ice. In one instance, a 

r ad io  tagged b u r b o t  was found under o.ierflow. Table 2 p resen ts  a 

sarnmaipy o f  habi"cia da ta  a~llected a t  the t-aclitr t d g g e d  b u r b o b  relocation 

si tes.  Specific h d h i t a t  measurements a t  each reloca- ion s i t e  are 

presented i n  Appendix Table A-6, 

Dur ing  ground surveys, b u r b o t  sets and trotlines were set svernight near 

several radio  t agged  bu rbo t .  A l t h o u g h  none o f  the r a d i o  t a g g 5 d  b u r b o t  

v4ziek.e captured,  33 un tagged  burho t  were captured i n  vary1 n y  stages o f  

sexual ma tu r i ty  Appendix Table 8-1 

By May, on ly  one r a d i o  t agged  b u r b o t  760-1,9) was f o u n d  i n  the upper 

reaches o f  the Deshka River. Dvric iy  a grouna survey i n  l a t e  June, the 

i 5 d d i @  t a g  0-f th i s  f i s h  was found alorig h e  skoals  o f  the Deshkd R-iver  a t  

KRM 2325, I-t appeared th is  f i s h  d i e d  some t'ime i n  liati. April, 

KioI oq?cai charac te r i s t ics :  sexus'! d e v e l o o ~ n ~ n t ,  a .  i e n ~ ~ t h ,  and sex: . - - -  . - . - . - -  ..""--,-,., . --... . - , -&.~A" . " , ,& ,~ , , . , ,~ - ,  LLL',, .. * - - a -  --A & --w-... *I--,." I-.X Ol*ilaX1."l- 



ve 7 oe f 3:) esnduct:j v i  t y  
b ~ a ~ e  :> i c e  s7 L J S ~  ($ps) substrake temp "C DO mg/I umhss,s"cm pi4 



ary e8. In a d d i t i o n ,  b u r b e t  cit~h ai::! bjo l i iy ica l  d a t a  obtained from 

a sportfisherroan ;at t h e  Deskka R i v e r  who recorded his catch  d a t a  :ran 

9 a t e  November t a  mei d-Deeernbei* 1984, 

lakver river pre-spawning burho t  were captured f r om November 25 to 

January 16, Post-spawned hurbat wei'e f i r s t  captured on February 5 a t  

TRM 0,7 o f  ivlutase Greek. 811 bu rbo t  captured a7:ter February 5 were post-  

o r  non-spawners, Several nen-spawners were a l  so captured  before Febru- 

ary Sizmpcling %ocatCisns and catch per u n i t  e f f o r t  (,C:PUE) o f  a l l  

h u r b o t  captured d u p i n g  the winter o f  1984-85 are  presented i n  Appendix 

Table 8-1, 

Between Navember 25 and  Februar,y 8, 63 b u r b o t  were sexed by rkecropsy and 

x & J @ ~  r sex~ial f ~ ~ a t u r i  tl cis kqerg.e recarded Appendix Table 8-2 , Fif ty- three  

o f  the 67 b u r b a t  wei-e aged, Ages ranged from 5 t u  12 wi th  ayes 7 

6 (15,1%),  8 (15.1% ar;d Y (15.1.%) ccomrrising t h e  m a j o r i t y  o f  

the sample. Lengths o f  aged f i s h  rarrged -From 405 rnal t u  740 rnnl i r2  ~ o t a i  

Appendsx T a b l e  B-3 Figure I 'i13ustrates t h ~ :  average 

l e n g t h  a f ~ d  range o f  l eng ths  f o r  each age c lass  o f  b u r b a t  sampled between 

December 1.984 and Febrtla ry 1985, 

(if .i@hc; 53 busbut; aged, 35 F i s h  wepi.  yn+- ou. post-spawners. fl q h t  o f  tjie 

pre-  CJT p ~ ~ t - ~ p d ~ r i e r ~   ere males rangsing f r<~m 405 nun to 740 mni 
?- 

c.!i~ump;iss*i r i g  I:ge c;'! ashes 6 t o  I I . I -  uemd i n i  fig 27 pr+t:- or p i x  tea- 

spabdnl ,ig d;ji?d ierrrd l e.: ranrjcd froln 36O mil t o  18Ci iiim (?!.) i!:iri i+ricoii i~>osscil 

e s 2  

j - :  5 ! 2 ,  1 regnajnjrr$j l i l  hrjrhtjl:  dgi'd w-r8p fujfl~.~Si,dwrici ' :~. 





Five nsn-spawners were males r a n g i n g  i n  l e n g t h  f rom 420 nm LQ 665 mm and 

age From 5 t o  8 years, The 13 nun-spawning females rangeti -in l e n g t h  

from 400 mrn t o  705 mm and  age f r om 5 t u  12 years,  

3 ,2 ,1  Rainbop4 Trout  

'Tk~ir-teen rainbow "&a& &were r a d i o  tdgyed i n  the m i d a l e  river dur i r ig  

September and October 1984 and thei r  movements were moni tored over the 

wiriter of  1984-85. Anather 15 rainbokd trout wh'ich were r a d i o  t a g g e d  'in 

May or June '1984- hav'irrg -Functional r a d i o  t a g s  a t  xhe beg inn jng  o f  the 

winter s tudy  (Fdovember 1 ,  1984 were a l s o  monitored over the winter. 

Ciipture, bio :ogica l ,  and  r a d i o  t agg ing  da ta  f a r  "Lhe rainbow t r o u t  r a d i a  

t agged  'in the f a l l  o f  296% are prov ided i n  Appendix Table  A-2, Capture 

da t ;  Fur the rdinbow trout whish were rad ia  t a g g e d  dur ing  the spring o f  

L984 dre reported i n  Sundet and Pechek along k i t h  ~ o n i t o r i n g  d ~ t a  

bet~deen May and  November 1984. 

i - i t t l e  useful d a t a  vdere collected from s i x  rdd-ici t dygec !  f i ~ h  nianitarud 

o v e r  the wlnter because they vdere determined or believed dedd d u r i n g  the 
~ "* 

f a l l  o f  198li or t he  wirgtesn o f  1984.-85, Iwo o f  these F"sh 598-1., 6 dud 

670-%,%) probab iy  d i ed  be fo re  Mavembei- 19E4 arid tiieir f d t e s  are d i s -  

( I ; I Q J S E ~ I ~ ~  4 la Suisde$ and Pet:trg:k 



was believed dead d b f r j n g  a late ddnuary grown s su rv  ((Figure 8). The 

rrrria.ininy rainblsw t r o l a ~  719-1,6) moved upriver durSng l a t e  Sepdtemkler, 

b u t  t h k n  slowly nlovgd back downriver and was believed dead dur inc an 

::arly February g round  survey 

0- 

rhcr other 22 rainbow trokdt were determined or believed t o  be alive 

dur ing  the w i n t e r .  A i l  o f  the 22 r ad io  t agged  rainbow t r o u t  had 

omi;migrated from t r i b u t a r j ~ s  to the mainstem by ear ly  October, 

Overwintering movements of these 22 r a d i ~  tagged raintrow t r o u t  crjn be 

placed i n t o  three categories based on the distance t he  $1 sh o?@e;;.wi i ~ t e r s  

i n  the Sus i tna  Ri-der from t h e i r  Susitrla R j v , , ~  t agg ing  s i t e  3r frou the 

~rioutl-ls of the tr-ibutsrfss -in which t h e y  were tagged .  These c a t e g ~ r i e s  

dre :  (I) nedr i t h i n  4,0 miles),  be t~een  4,l m%%e: i'.g"ad 

15,O miles), and over 15,O miles), 

Movefrserits o f  the 22 u*alnbow trout whicbt were determined a r  be) .  eve" 

alive ar ;  prilv-ided i n  F t y u r e s  8 re 12. A 1 1  o f  t h e  22 f* ish over.wintered 

i n  the mainstem S u s - i t n ; ~  b j i t h  1-4 o f  21 f i s h  u;ier.:a*intertng near the i r  

Susitrra R i v e r  t agg ing  si"ceis crr the rii~uths o f  the t r ibutar ies  where the-y 

2 were tagged ,  Fjve o f  the rad io  tdgged rainbow t r o u t  606-1.9, 620-1.2, 
4,. 4 -f- - f+*  ~i . i . - l  .O, /u . j l l  ,2, 710-1.1; ovc? ib~- i  i l l e r ' r d .  between 4. X and 9.5 .Ci nli 'I es  om 
.L ~ n c i  r Si r i i  trla iliver tc iyy i r ig  ioc i r t iun orb the inouths 



F igu re  8. i%orement o f  four radio tatgcjed r~a in l~ow tr0u.t i n  t h e  Susitrra 
3 I t -  R-iv;:r, Scpterwk~e~ 1984 tc:] May i4d.1. 
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I lgure 9. % i n t e r  m~vfment c f  s i x  r a d i o  t agged  rainbow trout w h i c h  were t agged  d u r i n g  
A L[le s p r i n ~  0-f 1984, Septernbk 1984 to May 1985. 



o f  t t i e  t r i b ~ z a ; ~ i e s  whetme :he;.?/ were tagged  (Figures 9 ,  10, and I I  

realdining two r a d i o  zagged rainbow trout ( 0  zind 75'3-1.7) were 

Found up to 50 and 94 m i l e s  from where t h e y  were tagged  a t  i n  l a t e  

Because Lhesc.: two F i s h  moved downriver. so r a p i d l y  

arid -Far, it; appears they were -irijilrea d u r i n g  cap tu re  or tagging, It 

a l s o  appears tkiese two f ish healed and attempted t a  move ba,ck upriver, 

Moth f . is ia appeared t o  have d i e d  i n  ea r ly  or ld t e  February,  howevei-, 

becarlfje t h e r e a f  tet6 they e i  t h e r  moved dokrnriver o r  rema7 ned s t a t 1  onary , 

Only two o f  the 2 1  i-adio Ldgged rainbow t r o u t  659-1,8 and  749-1.8) 

i!ve:winl;ered For more t h a n  two months upstrearn o f  the i r  midewOctober 

f o c a t i  o~as, 

While t he  2 1  r a d i o  t a g g e d  rainbow t r o u t  were f o u n d  between R M ' 5  42,O and 

151.0 from September 1984 t o  May 1985, the m a j o r i t y  o f  these i'ish Mere 

generally f o u n d  i n  several specific: sections o f  the mairistern, D u r i n g  

th*is time p e r i o d ,  e i g h t  a-f the 21, rainbows were found between KM's 146.0 

Figures 10 and 12 Four f i s h  were found between R P l k  135@Q 

arrii 140.0 (F1:gur;e 11 and t ~ 3  f i s h  were Found between K E b l ' s  97,0 and  

100.0 ( F l g i ~ r e s  8 d n d  9 ) .  

Gerit2ra l l y  , [!lost o f  the  r d d i o  t a g g e d  r a i  ribow trou't :iiorii tored over the 

v?  nier o f  !984-1985 moved t h e i  r lnaxilnum d i  stdnce between nlid-Septrn~her 

drid i a i e  Plovenii~eu* 198l4, A nun~bc.ir o f  r a d i o  t i jygcd * f i s h  a1 !io dppeareci t o  

nmv2 b e  1 a t e  i)cc:iiirber and mi d- januar j i .  in add1 t i o n ,  t i le few 

;dinbiii.d :,rc~ut w i t h  ? . d d i ( j  5 f t i f i ~ t i o i l i ~ g  jil the f:$ijj~e;iir~:t:l 

J j ir i.,, 1 .  i ;. Al~rj i . 



piqurp :!,us Wp{fiteu; inovemeril: o f  s i ~  ; idd . i~ :  Liiycj~)tf rd inhow "tr~ui w/ric;ir 
weye ;:acjqed d u r i n g  .the spr.iiiy of 1>YX4 irr idhi,. St is i l ivrd It i v c v ,  
Sep terntier.. 1984 to May 1985. A1 l cxcf:p t oncJ F l  slr .vii.rss taggel; 





DRAFT 

Dur i  ng ground stArveys cnndt~c ted  10 Jau;uary and Februtiry, d d t a  Were 

cnl lecteb st 29 f i s h  r@loca.tiofis f rom 23 different  r ad io  tagged rainbaw 

t r o u t  which wet-e determined or believed t o  be a ? i u e .  Dur ing t hese  

reiucal.icin s u r v e y s ,  a l l  of the r d d i o  tagged rajnbo~ trrou-& were found  iri 

the mains-iem S u s i t n a  rand generally i n  waters o f  low t a  n~oderate 

ve - loc i t i e r ;  and  u f  moderate depths, Most  r a j  a b a ~  "Lr30u$ 

re! acatl 'ons were a t  areas uP f c e  cover, however, ten re1 o c a t i o n s  were 

L I E  

w i t h i n  200 f e e t  05 open leads. i ab le  3 summarizes the h a b i t a t  daqta 
. = 

c01 Iec+ted. a t  the  29 f i  sk relncations w h j  l e  speci"ic measurements taken 

a t  each fish relocation s i t e  are presented i n  Appendix Tab le  A-7, 

O f ten  two or mar% r a d i o  tagged  rainbow trout were fakrnd w i t h i n  100 f e e t  

of  each other when ground surveyed, S.i tes where r a d i o  t agged  f ish were 

found t o g e t h e r  were: RM's 135,4, 139.5, 146,4, 147.0, and 148.3, Also, 

i n  one i i i s t i i i i ce  a t  KM 1ki7.0, a r ad io  tagged rainbow trout 

found 50 f e e t  *from a r a d i o  tagged Arct4c gray1 i n 9  

I lnr i r ig  -ice a u ~ j e r i n g  a t  the  r d d i o  "cgygd iir-dinbovu trout relocalion s i t e s ,  

n;ovexnenSt was detected a t  19 0.5 25 s i t e s ,  Sarnpl i v l y  was done a t  severa'i 

of xhe relocdtion s l  tess Nofie 07F ihe r d d i u  lagged F i s h  were cap-Lured, 

i~owever , 1 rion- tagged f*i sh r e  captured. Three bijrbodt were 

captured near rainbow ir'c~iat 629-1,0 dnd ovle bu rbo t  was caprirred near a 

riy! nkjow t r o u t   el leved dedd 598-1.6) (Appendix 'rtihle R - i  O ~ I P  ra  -i nh)c~vd 

t.r~cac was c a p t u r e d  by hook arid l i ne ii t Rb1 146.4 arid rrear ramirlljovd trnrjt 

6 6 7 . - j W 4  ;ifid 7[;7.-2.:; e a r l y  Febrr4ar.y. 





D u r i n g  ground surveys, hab-Ita"crneasuremen.t;s were a1 so taken a t  %he 

relocat.ions a f  six r a d i o  tagged rainbow t r o u t  w h i c h  were determined or 

be4 *ieiied dead.  These f-i sh were *found i n  1 -i tt4e or no w a - t e ~  

Tabl e A-7 ) , 

3 ,%,2  A r c t i c  Gray113 
-aem----a*---- -+.% = 

F i v e  A r c t i c  gray1 in9  were r a d i o  t agged  i n  t he  roiddle r*iver 00 September 
-3 

L I  or September 26, 1984. Appendix  [ a b l e  A-3 gresei9"c t h e  capture,  

biological, and r a d i o  t a g y j n g  d a t a  o f  these f i sh ,  

Min~er nrovemen'cs o f  three o f  t h e  r ad io  tagged A r c t i c  glyayl i n y  

629-2,2, 639-%,3 contrasted w i t h  the movements o f  t he  renra-ining tka 

608-2,4 arid 740-2,3 'Ihe three .fish moved ra l i i d ly  

d~~wrir'!ver (between 36,6 and 63.6 miles) I n  the ma-instem Sirsitna R i v e r  

i~rir~~ediaLeiy a f te r  the*i y. t a g g i n g  drld release a t  the m o u t h  o f  I n d i a n  

R e ,  'The other  two f i s h  rernained r e l a t ive ly  s t a t i o r i a r y  i n  the 

~:;airistt.;m Susitna River, just downr;iver f r o m  their  tagging s i t e  a t  

I l~r; nloutii o f  Puu*tdye Cr*rc:k Oile o f  the f ish  wb~ich moved rap id l y  

downrlver (610-2,4 d'i so became re1  i i t i ve ly  seat ionary  a f t e r  rnu\ji rig 36.6 

niiles f n  %U days, 

3 l . j ~  of l,h<a Arcr ' ic gray1 i n9  vdhich moved r a p i d l y  iiuwnr-iver. 429-2,2 dnd 

-4 " 6.3$..-2,3) p r o ~ i  tjeci i 14Al c. d a t a  heciiuse t he  i ia  zter'l es of tl2ci r rad'i o tags 
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Diarjng w i u i t ~ r  ground ~ ~ i r \ / & y ~  beginning i n  mid-January, only two of t he  

f i v e  Arctic grayling's r ad io  t a g s  were functs'aniny. In  mSd-January, 

/Arctic grayling 660-2.4 was found dead under solid *ice,  b u t  Arctic 

gr*ay l ing  740-2,s was found alive a t  RM 147.0 and 50 P ~ ! e t  from rainbow 

trout 613-1.0, Dur ing  ice drilling, the Arc'tic g r a y l i n ~ j  moved 35 f e e t ,  

h a b i t a t  moas~arements taken near A r c t i c  grayling 740-2,3 cra January %i 

included: waster depth - 2,3  fie, i c e  -. 3.0 S t ,  slush -- 0.0 fL veloci ty  

- 0.3 fps; s u b s t r a t e  was 60% cobble and 40% gravel; water quality was pH 

= T,4,  DO - I4,S mg/l, conductivity = 228 utnhos/cm, wa9ter temperature - 
-6,2"C, 

No !lab-i t a t  d a t a  were collected ne2r A r c t i c  grayling 74.0-2,3 d u r i n g  Takr  

ground surveys, b i ~ t  on Febr!:ary 5 t h i s  Piish was pinpointed a t  the same 

Irdcat.ioo where i t  byas i n  mid-Januar*y ( a l o n g  *the east shore of an 

On Februilkeby 22E( ,-it w3s folanci 0.4 miles upr- iver  of t he  garljer 

l o c a t i o r l s  *irt the east  chi;rrtrel o f  thc: Susi t r ia  River -in a deep back eddy 

and near open-water, 



F ~ N  pract-ical and eaff.icien% methods have beeri found t o  sample r e s i d e n t  

f i s h  populations i n  the S u s i t n a  River d u r i n g  the wiilter. B a i t e d  

"trttlinea brave beet2 found t o  be e f f e c t i v e  f o r  capturing burbox b u t  hoop 

n e t s  were determined as t o o  difficult t o  sex and  electrofishing i s  

'impcsslble. Wlnter s tud ies  -in o t h e r  areas o f  Alaska have found g i l l  

nets  t o  be e f f e c t i v e  f o r  samp~iny f i s h  populations otkier t h a n  burbet 

(Bendock 1981, 1982, 1983; Hallberg 1984 A ' l t h o u g h  g i l l  ne ts  were se t  

i n  *$he Sus i tna  River d u r i n g  the winze r  o f  1984-85 t o  he1 g iielermlrie the 

abundance o f  r e s i d e n t  F i s h  a t  s p e c i f i c  s i t e s  [ r a d i o  t agged  f ish 

t-el g c i ~ t j  ons *these t ~ f f ~ r t s  failsd. Phis f a ,  lure can be a twr ibu ted t o  

several Fac to rs  encountered irr prev ious  Susi t n d  River # in ter  studies 

(winter o f  1980-81 These factors included: 1 )  wdter Loo shallow, 2) 

vgaf;er velocity was t o o  grea t ,  and 3 t he  presence of slush or frazi'l 

ice ,  Winter  y i l l  nett ing i n  other rivers h~is probably succeeded because 

those waters  have deep p o o l s  w i thou t  s l u s h  i c e ,  

W f ~ i  l e  o r  resident f i sh  i4Dundance s t u d i e s  i d r g e l y  failed, winter 

ifinvelrier.rt pattervis oaf select resident F i  s i ~  in t h e  Sus-i tna R i v e r  have heeri 

better understcrod t i i rogyh the  lase o f  rildio te:lemet:rby. By u s i n g  r a d i o  

teieme"r.r:y, d a t a  hdvsi d l 5 0  beell iindi r e c t l y  gathered un the  abundance drid 

bll;,bLital: ~ ( j y t d i t i ~ n ~  a /  select, ~ v e r j ~ I ~ l t e r i l i ~  Su:* i t na  R i v e r  resident i'i sh. 

i;Jqsi 4e these d d t a  w- j  1 1  be d i  sc[l- ,s~d -!atper for  eacki r'es-iderrt f i sh  spec i c s  

: i:k;dSied d ~ r i  ny f;h.cl v d j  n t e r  u-t 1484-85, several general concl tis'iori'; cdn be 
1 

mdde ;ifI:~r ~x; imin+ini j  L I I ' ~  tk~c d ~ c s  col it!i-tcd dwr-inq t h ~  frills arra w ~ n t i . i * ~ .  

rY"kE411 \,gh;f).-.SJs . 



gvera7 1 resident f i sh boa t  el e c t r c f  i sh i  ng catc,hes have decreased bexneen 

l a t e  September and Qctobel-. 1982, 1983, and 1984 a i - though  

csonducf;4i i i t je~ increased, "C~lereby increasing the ef.ficiency o f  ,oat 

e 7 L  g [ADF-'&G 1983b; Sundet and Wenger 1984; Suildet and Pechok 

19851, Since v;i;ore f i s h  are nloving ou t  a f  t r i b u e a r i e r ;  i n t o  the nairstem 

i n  trie f a l l ,  i z  i s  believed each year t h a t  catches would inc laease 

instead rdf decrease i n  October. iioidever, water cl ari t y  i ccreases sub- 

s ' tan 'c i%?ly d u r i n g  this t i m e  and f i s h  may move i n t o  deeper wate iz  f o r  

cijver., Habi ta"csu i  tab3 1 i t y  s tud ies  shew Chat some species o f  mai nsterr; 

SusiLna River r e s i d e n t  f i s h  are founo s i g n i f i c a r i t l y  more often i n  t u r b i d  

water t h a t  provides cover thari c lear  water areas  S~chaflek e t  a ] ,  1984 

I n  1.984, t t a r h i d i t i e s  a ~ p e a r e d  t o  be less d u r i n g  Oetcbrr than i n  other 

years (1981-83). Er: October o f  1984, even boa t  electrofishing i n  k a t e r s  

s i x  feet  deep az  normal produc t i ve  areas such as the mouth a f  Pcrb-aye 

Creek f a i  fed t o  catch inarty residen-t f i s h  dny spec1 es conlpariid t o  

Septeil~ber catches, 

Other suppor t  for  the assumy"c,ior; tha t  f i s h  move i r l t o  deeper rnai ?s"ic?ni 

wa"cers as t u r h i d i t i e i  decrease a re  provided by r a d i o  t a g g e d  fish, and  

hook and 1 itle d a b a ,  Radio t a g g e d  u=air~boinl t r o u t  and Arctic gray1 i n g  WE?@ 

p inpo in ted  i n  October o f  1983 and 1989 arid i n  a1 4 cases, these f i s h  wer3c 

i ~ u i l d  i n  water yaszciter than s ' i i  f e e t  ceep.. Anylis^ig i n  Octobel- a t  the 

irioutkrs u l  product ivt: t ldle r i v e r  t r ibutaries such as Portagt: Creek has 

s?ioi;iri tha ra r;li nbciw c u t  and Arc% t gray1 i ng are cap ti~rr.ci rilort! 

J -in d c ? ~ p  wdLer d u r i n g  Ll~c day.  Avlgi i ! ly ci.ic.ci.re!i t i t s t ?  

E yhkr.  d l ~ r j  09 di' i ik tlriin ciur-i ng the  day ,  -inciicat-l u i j  f ; h  rrinvf: ; b ~ i $  

j t  ;incj j o t 0  eiir: ~ h o ~ ' i ; . ~ ,  "li?ii \ *  0.i" 



irioveinerie h d ~  been d~cumrri- tcd by c h e r  s tud ies  w i t h  f i s h  u s i n g  darkness 

d~ cover fo r  feeding purposes Campbe! 1 and  Neurier 1985). 

Previous ADFAG winter stuaies have i n d i c a t e d  t h a t  r a d i o  t agged  f i sh  may 

seek spec iw f i c  overwintering areas, These areas are $91 -ievei: t o  have  

upkdel i i n g  s ince  h l  yh couicluct'ivi t l e s  were recorded (ACFL;G 1983b, E98Jc, 

1983d; S u ~ d e t  and Wenyer 1984; Sundet and Peckek 1985). Duririg t h e  

w ~ n h e r  of 1984-85, however, h i g h  c o f i d u c t l v i t i e s  %ere recorded a t  a l  i the 

r a d i o  t agged  f relocation s i tes  i n  the mainsteei Susi  en& irrcl l tdiny 

those s i t e s  where f - i s h  were b c l - i ~ v e d  t o  be dead,  i n  addition, ~of i 'L r01  

rardairiskem sm i t es  a t  Gold Greek RM 136.7) and a t  RM 1 3 3 2  were monitored 

i:~-ir:-r d month f rum Becernber -to Fe/~ruary. A1 1 conduc.iivi'i-ies tdl;en a t  

these two s i t e s  were a l s o  high ( 1 6  excess o f  200 ~:mhos/cm Although 

t he  r a d i o  t a g g e d  f i sh  may klave been i n  areas o f  ugwel!ing, we only  

sampled the upper layer o f  the waters c~lluni~!. I n  future  s tud fes ,  a 

~i i s i f e r e t i L  surnpt i i ly  niuthr~d shciuld be irlcorpcriited ro exam-ioe the wa te rs  

imm~+dia'c&iy of f  a r  i n  the  substrate. By samp1iny she upper water 

culurrin, dny upwe'] l i rrg  was probably diefiusc;d i n x o  $he nlain body o f  water 

t?~cr-eSy nlaki ng i t  :rndt: : . z ~ ~ ; d b i  L 

d i tliotlgh Per4 res i cient f-i sh othi?r  tha:? bra ,*@bo t Ilavt: been captuuqed bj, 

v ~ < t i i i t i i ~  samp i i ng i n  Lhe 5usi tria K i  vet- i r ~  , J.Y8iibA85, Lhe:;e cdpturee d a t a  

3 ~ d  C.:SV'IC i d  l jy i b L k l i l i )  i;ay;;ed Fish dirta zlggei;t *cz:j'icient f is11 seel< c e r c a i i l  

~ F ~ C A S  1.0 r;v;i.vwi iltt!r (i.\ilF&G 19f331.,, i903c, 1,YD:ld j . (,lt'~:,:.rl r a d i o  t c jgged  

.f' j &. bB w i s  sf c-ne %pec ic . i  are :'o!~r;ci w i + h  f i s h  o f  t i l e  c;c;mc ar!d other r;pi.::ie~, 

c iuiriije~~' j X /  A I dtjkd, ; 1 t j ~ j  [ . k i t h  N ~ i r i . / t  /iiii 



s' 
i ourid several f i s h  spec$ es i nhaba e ing  same win-teri rig areas Bendock 

19131, 1982; Bendock and Burr 1984; Wallberg 1984 Bendock suggested 

th- i  s " z o h a b l t a t i o n "  may occur because few svi t a b l e  overwintersf ng a raas  

@ x i  st a n d ,  t h e r ~ r n r e ,  f ish are concentrated i n  cereal n areas. Hal 1 berg 

(1984) has Pound several differerlb species i n  the same area dur ing tile 

win te r ,  however, he d l  3 not fi nci any 1 arge concentra4t4ions o f  resident 

f i s h ,  These studies, ho~~ever,  ident i i i i e d  seve ra l  prassi b l e  causes w h i s h  

l i m i t  areas wf~ere: resident f i s h  car! ovew%ntes, i hes~!  are: 1 

deiiths, 2) deteriorated water quality - law DO, dnd 3) framil 

-i cg* Anchor i c@, cover, and wdter v e l o e i  t i e s  are a l  so be1 i eved t o  '1 i m i  t 

oi /er~*i  nter areas Macju'lek and Needh2m 195%; L~eeclham and Jonos 1959; 

Lhapiiian dnd Bjornn 1969; Cdmghe'!l avid ldeuner 1985 Principal  f a c t o r s  

which probably a f f e c t  -the ovekwintering o f  nria .: S l i s i t na  River r es i den t  

f i s h  are the presence o f  slush and anchor i c e ,  h i g h  wate r  v e l o c i t i e s ,  

a~ailabie covcJr, and the dewatering o f  side channels, Since there i s  

less arickor. -ice formation and a greater number 0%: large s i d e  channels, 

available cover and h i g h  ~uatt-r ve lo~ i - t i e s  &re  probably the c r i t  ical 

''1 K t i  factors "car  n ider~d in le r ing  i n  the lower r v T u r b  i d i l y  f s  

blil i egecA t;o be a l e s s  =iitrparbtant f a c t o r  i n  determi  nf ng i2verw.i nteri ng 

h i ib - i t a t  f o r  resaden+ Fish, kr'rnter mainsqtern turbiditdes iare generally 

~ i n d e r  5 nephel ometLv.ic un i  ti; NS'Uks) arid resident f j sh  are believed tc? 

l;ei:.ic deepel- arei?s or areas uridera ice  f a r  cgver, 

j1.t i.jmei d$jrju:g the p~jnl;ers of 19t13v-Bl\ arid 19t(SaI.851 ex?.g?irsjvo -Tljnndi,jans 

f. ot ilrichor .ice aaid sl i~sks i c e  has  be:era observed % n nsi dcj 1 e t f r6~  

1 -  * 

v ~ Y . ,  ; . ~ l ~ p ~ : j a l  1 y dhigs 2 /)i4 l 2 0 , 0  - i i U S I I  j ~e 1% k~i : ; "~ r~;ikji,~.te;i";; ;iilpL~L j rs 



t h e  - func t i cn ing  o f  f ish 911 4s ( l d c k  1938 i n  Armstrong 1982),  Anchor i c e  

disrupts and decreases t h e  areas o f  overwintering, and  i s  suspected to 

increase olrerwiritering L ~ u u * L  mortal i t y  [Cerven 1973; Meedfaam dnd Jones 

P " "  19591, ~ s n c e  anchnr i c e  i s  n o t  found under ice cojier, i r !  i eh - - -  - o f  

groundwater, or i n  water depths  overx 6.0 f e e t  Karl Schech, pers, comm) , 

"ikese are the types af  areas where rpc4dent: f i s h  ma:y prefer to 

overw l  nter ,  

Although there $5 l i t t l e  fni@1Ci w da t h ,  S u s i t n a  River res iden t  f i s h  

rfi0rta1 i t i e s  are  probably hf gheuc dur ing  the winter than the sumnier. 

Mac? u i ek a n d  Meedkfam (, I952 found 50% o f  marked troid"cditid d u r i n g  t he  

1950-51 winter a t  Csnvlet Creek, They a t t r i b u t e d  most  o f  these 

moi-i:al i t i e s  t o  dewatering o-f s ide  channels where most or' the trout 

cjvertqi ntered, Needham and Jones a1 so be1 icved h i g h  winter 

iriorttilltlej of' f i s h  were due  t o  physical c a t a s t r o p h i e s  such as  f i ooas ,  

eiitr*apnier~t urlder col i apsed snow banks, and dewaleri ng.  K e i m i e r  

a < 

sfoutid t i iat  phhys~ ca , cr;t&stropkies eausea more trout mortal "lt-ies than the  

l a c k  of food syailatlljly+ 

1 ::t2":1k1obg T r o u t  



t a g  a number o f  rainbow trout i n  I984 t o  i nc rease our knowledge of 

rdairlbow trc;rlSt pupu ia t i ons  on the lower river,  few large f i sh  Here 

cd[jtured. E i q h t  rainbow t r o u t  were successf u'l l y  r ad io  t agged  i n  t he  

Pa1 1 o f  1984, however, and the-ir mavernents were r n ~ r \ ' i t ~ r e d  ove r  the 

wVin$er, These d a t a  added considerably t a  our kraowiedge o f  l owe r  r i l~er  

rainbow trout overwintering h a b i t a t ,  

Rainbow t r a u t  i n  the lower Sus i tna  River a r e  suspected o f  moving o u t  o f  

easi; s f d e  t r ibutaries i n t o  the mainstern beginning i n  late August, This 

rnovemerit i s  believed t a  be triggered by t y p i c a l  la* eseaso  f l o o d s  

c ~ ~ l p l e d  W I  bh rap-idly decreasing t r j b u t a r y  d i  sctlarges beyirininy shor t ly  

a f t e r  the f l o o d i n g  S u n d e t  and  Pechek X985), I n  1984, d f l o o d  occurred 

between Aiagus." 20 and 30, Sampl -ing i n  e a r ly  September i n  -the upper 

reeches 0f several o f  $:!9e .;maLl1er east s i d e  -&r.ibu"arles such as Montana 

Creek f a i i e d  -to cap tu re  many rainbow t r o u t ,  S-ince water levt?ls r a p i d l y  

decreased a f te r  t he  ld te  August f l o o d  and a ps4maref Faud suurce o f  

sdlrr~ari eggs wa: lici longer avai ' lable because - f e ~  d d u l t  salmon were ' l e f t  

i n  'ci.iese .iributarwies rrftep Sep-tetnber L, i t  js i i k e l y  t h a t  a i!u:nber af 

r a l  nbovd ttrot~t outrni gr*uLed these tri butai-I  es  t o  the ri,di us tell] Susi t n d  

dur-ir;g l a t e  Augu;i: t o  e a r l y  Segternber. i t  i s  probable t,l!iis olctrll-igsacion 

occurs, iiowe~er, .from mid-August to iirid-October, i2l.i s theory  i s  

* * suppor tkd by rr,ovemefli d2aa 0; '-a ihre;e r ad i  u tdgi ted rxi nbow tr*our. l ircse 

tjjyee? f j e h  .bL. r(icijcl t agged  i n  L t l ~  upper" reai:hes i f  c . 3 5 ~  s i4- i~.  

a- i,r s-s s ibui,3rfes 4n early Scpternber 0-l' 191.34 arid c; i 1 tkrree i'l sh iaovt2d otic iit' 

+ 1# I" " i-,r.i bu-tai., by ear  l y Dct~he r~  O P P  0 k LS-icse 1- 1 $1)  fit?+\ 

ciu ~ i l i  j y : * d ~ e d  d:.. ed;ljt i i r j  tiij ~-S~~~.LC:IIILI:I'. 



Crr~ri ng Septernb~r, s p o r t  f-ishei-men' s rainbow " t r a ~ t  catchtts generd l  1 y 

increase a t  xhe mouths of east  s i d e  tributaries.  High  cabshes Q$ 

ra inbow trout have been observed o r  reported a t  t h e  mouths o f  Kashwi tna  

River and f a 1  keetna R i v e r  u n t j l  mid-+October when slush -ice f 19svds down 

those rivers Roy Bloornfield t2nd Earle Foster, p ~ r s ,  comn~, I n  1Y84l, 

fewer  rainbow t r o u t  were captured a t  these "Lributary mouths t h a n  i n  p a s t  

l e  Foster, pers, eomm,). One reason for  t h i s  difference ma: 

)lave been ti3e extremely h i g h  ?dater dui-lng the f l o o d  i n  l a t e  August ~sI' 

1984 w k ~ j c h  flushed most o f  f i s h  o u t  earlier than a laarma9 fa1'8 

f l ~ o d ,  

Tag-anad-recdpture d a t a  a 1 so show sonie l a 1  keetrra Mi ver rainbow trout 

outa59ra-Ce f r o m  t h a t  t r l b u t 2 r y  (Sundet a n d  Wenger 1984 1-d I s u n k r ~ o ~ i n  

why these f i s h  w ~ u i r f  rl~ove atit o f  this t r ibu ta ray  ssince several lakes  such 

as Mama and Papa Bear lakes are a v a i l a b l e  f u r  ovewintering. 

Fet~ I&rcje rainbow t r o u t  are  suspected o f  ou"iraigrating t h e  l a rger  west 

sjde tribuGcar%es such as  the Deshkd R i v e r  i n  the fa13 Sundex and Pechek 

* C f - g  i Jd , ) ,  Some slnal'ier r a i n i ~ o n  g r o u t ,  however, a re  believed to outmigrate 

the DesFika R i v e r  i n  t h e  f a l l .  

A f ~ t  e r9 reacl-ii n y  the nlai zist::ra Susi tria Ki ver- r n the fa1 1 , inovrrrient d2i.x of 

cad io  *taggod rai  ribow i r . ~ ~  C. rrruuli lorued ovrk* i.llr*ee w i n te ibs  s i ~ v w  thrr-(; i-,wc; 

t.j4ii..i'erenz i n i g r a t j o n a i  behavicru*.-s o f  a~~gsl.i~i:ttcr~jny i:acuu. forq lower ujve:i 

1 I A ~  /ippatox?nlsLc:ly h a i i  04' the  i.adici i;dygt?i! a r k  I:Y.OU~. 

i > ~ ~ ~ r l . i j f i t i ~ f ( i . ~ !  *a I tehf: irj,) iilst:?m ni:;ar [ . t j ~ -  [;r'il;utrir:y wi1er.c: were: is.iigk2:'c! 
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priobab'iy " t ie t i ,  sumnrer rear.;ng a n d  na ta l  t r i i ~ u t d ~ r y  W D F & G  1983b, 1983~;  

Filgcarrs 2 and  3 ) ,  T h e  other ha l f  o f  the rad io  "cagljeci f i s h  generally 

o v e r ~ ~ i n t e r e d  between PO and 20 miles downr iver  of their  t a g g i n g  s i t e s .  

i.ower river rainbow trout appear t a  prefer t o  overwirlter i n  s i d e  

eharne'ls rather thaii the mdinsiem Susitna. Durin:g the  inter o f  

1951-82, the two living rad io  tagged rainbow "crout g~ inpo in ted  were i n  

s ide  chancels (ADF&G S983bj,  In January and February o f  fb985, four 0-f 

e i g h t  raddo tagged  rainbow "erout were pinpointed i n  side channels, One 

o f  the e- igkt  f i s h  ir: t h e  mainstern p inpo in ted  d u r i n g  winter of 1984-65 
e "  &as believed dead, fhese side channels were $08-3QQ f e e t  wide t q j t h  

waters  probably ao greater t i ~ a n  f o u r  Peel; deep. Measurements taken a t  

wf vrteu. r a d i o  tagged f j s h  relocations show rainbow t r o u t  are Pound mosL!y 

irr areas of law to moderate water veloc.iCies and depths ADF&G 198Jd; 

Table a ) ,  i n  two cases, huwever, r a d i o  t agged  f i s h  were pinpcsinled i n  

areas o f  deep water Appendix Table  A-5 Only one a f  the n ine  r a d i o  

t agged  rainbow t r o u t  p4r ipc in t sd  and be1 ieved a1  i v e  aur-ing t he   inter 

ground surveys has been if] an area a f  ope11 water (ADF&G i383d; Append ix  

El sewheru, few studies have de'ternl-ined t h e  c ; v e n ~ i n t e r l  ilg ri;quf r~nients ~ - f "  

r h i n i ) ~ ~  * L Y * o u ~ .  SLbd ~ C . S  llave shown, however, tha t ,  ra l i~bow .trout prefer 

t o  overwir!teu i n  1 o f  i c e  c o v e r  arjtl stjggest rainbow .J;P'OWI: 115% 

5" #fif -3 .. ace i r:e as ; ;srcri-c:ct h e  co\i:!r Plac i u i ek dnd il'eedh;!iri 195% ; fiit:k:~jjjdjij 

~ I I C  ( I O E I ~ S  1-959 , Cilapsnd1.1 dnd H j l ~ r n r j  ! iih9) found w i  nl:c1,aq crjr/c.u* !.:as 

*irn6jnr2tdrj-l jri ilolibiiiy at~eu*l~tjnler*in~j f - i ~ h :  es/~tjr:,ial jy r;ubistr~cct d ~ - p ~ ~ ~  \&jj ti: 



large rucks, S ince much raf t h e  subs%raWte i n  the l o w e r  Susai.tna River i s  

conrpased o f  sand arid grave l ,  areas of' surface i c e  t . ~  water 

velocities &re probably very  1mpptrlc;nt f o r  t h e  succer;s o f  overwintering 

ra inbow t r oux  i n  "9.hat reaez"~, OLher sag!msn.a"d studies have Pound the  mean 

kiater ve1ocit.y as  the most c r i t i c a l  parameter i n  the selection o f  an 

overwintering s i t e  (Uichers 1978 

Between September dad Apre i l ,  lower Susi tna R.iver r;l-inbow tipout show two 

g~i-unounced mainstem alvverrlents v ~ i t h  one occurring near early  October hnd  

&nother near l a t e  December, Other enan these t=ime per iods ,  rai nb0v.s 

t r o i i t  appear relat-ively sedentary i n  t he  winter, The early October 

nloveriien=t 1 s dtsri ng Freeze-up and probably occurs heca~ise f -i sh are 

seek ing an overwlnte i - iny  area*  Studies conducted i r  the middle Susi t na  

Rjvek- sI3ow a similar movement ADF&G 1983~; S u n d e t  and Pechek 1985 

Chapman and 5Jornn (1969 a l s o  found t h a t  a downstream movemer!% occurs 

c i u ~ j l i g  the  fii'l? f o r  salmonids, Bjornn 1971) a l s o  ind ica ted  t h a t  a 

dol;nstreaiil movement dur ing  or preceding winter d i d  n o t  occur i f  

s u f f i o i e n d  p ~ i n t e ~  cover w a s  a u a l s i a b l e ,  While i t  i s  unknsvdn whae extenx 

-freeze-up has on Sower river Slrsi t~ Klu2r v+ar ribow t rout  popula t* ionc -.r i t  

w c ~ u l d  dpliear t h a t  i t  has  ari e f f e c r  from obset-vlny t i le f a l l  inoveaier~f.~ o f  

some of the rardio tagged ra-inbow truuct, D u r i l l y  freeze-up on the lowe:? 

Sus i t ; . ; a  I<.iirer, slush i c e  usiiaiiy begi i is to f l o w  irr e a r l y  October, an ice 

I~ridge ur;~aa-i 1 y farms by *I a te  October and 30% o f  clie i riwer ru t  verd i s 

frozen over  i;.y late iiuvernbeu" ( R & H  1981, !9Li;', i"3133, 1989, iiIh5 
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temperatures usually d r o p  below -2SUC f o r  t h e  f i r s t  t fn le  i n  the wi r i t e r ,  

A l d ~ h o u g h  i z  ? s  unclear i f  a i r  temperatures are responsible f o r  t h i s  

increase i n  a c t i v i t ~ l  ;y, Logan (1963  found t r o u t  moved mre i n  Decembek4, 

Januarjt: and February vwl-$en .temperatures were low and surface ice was 

present,  S t r a t t o n  (1985 fehlnd thae  juveneile chfnook salmon are more 

act ' ive d u r i n g  warmer a i r  "cr~peratares refer t a  p a r t  1 o f  this report 

Beginn-ing i n  eI3r iy  !day, lower r i v e r  ra inbov~ trout beg-iil t o  ml'grate f r o m  

the rnainstem Susi tna 8-i ver i n t o  ts i i~utar ies  for  summe!P rearing 

1981h, 1983b; Sundet and Pechek %985), Unfor"iuna%ely, i t  is  unknown 

when the e x a c t  spring movement occurs from the  mafnstem since a l l  o f  the  

rad io  t ags  dispensed i n  1981, 1902, and  1984 i n  lower river rainbow 

t r o u t  ceased funexiuniny before A p r i l  s f  t h e  Following years.  

Tag--and-recapture d a t a ,  halvever, shows that  raf nbow t i p o u t  continue t o  

n i i g ra te  from the mainstem t o  t r ibutar ies  t h r o u g h  lare May AU&&G 198Eb, 

Same May and June "La ~~eirovern'es have been made 30 m i l e s  

upriver o f  their t a g g i n g  s i t e s  suygest?nq tha t  some lower river rainbow 

trout: rriaki! exster?s'ive spririg upriver migra t i ons ,  

i oHer S U S ~  u~i' burbat  have been --omsr~only -i':>und d u r i  ncg the ui~xiaer i n  the 

i:ilrk~i d niair~steln  an^ ' i t s  ao j  acenl; sloughs anci s*i de channe"1 s ADF&G X981b, 

3 Sljndet arid Peclrek 1985) . Burbu t  diU'E d ! $0 kflc~kd,ln t o  r*esjt/e j f >  t f l e  

< t t ~  rtk Q ~ I ~  w Y e  F4-iver d u r i n g  the suinmeu'. Pa , t  s C ~ d i r . ~  I lc j~e  

" 1 : ; k i ~ ~ r :  thdi: i;rirbot &re f o ~ ~ n d  i n  h igh  numbkrs 3n ci:aai--b/,ll:i!r* ;r.i~,~::.,i~~i.i.. 



S U C ~ I  as Al2xander creek RM 10,1) and Deshka River RM 40.6) d u r i n g  the 

spr-ing, f a l l ,  and winter. Few r i d u i t  b u r b ~ t  have beer! Captured i n  

Alexander. Creek o r  Deshka River i n  t h e  stammer and o d y  thesa near t he i r  

m o u t t ~ s ~  Past suffirner catch d d t a  s h s ~  t h a t  a d e f i n i t e  c u u . ~ e ~ l d % l s n  e x i s t s  

Liestween b u r b a t  numbers and L u r b i d i  t y  i r i  t he  Sissi tna R i v e r  (Hale 1983; 

Simchailek and Hale $983j, Pag-and-recapture da%a arrd stait l ies el sewliere 

show b u r b a t  a r e  re1 akivel  y seden"say d u r i  ng the summer ASF3G 1983b; 

Sundet and Wenger 1984; Forraw P98U), 

Afkt!  rearing .in t he  mainstem S a s i t n a  and i t s  side channels d u r i n g  the 

sirmwrer, 3 pronourjced mi y rdt - ion of"  buvdbort occurs .Tram these mainstem 

areas 71.11;;~ l4Pexancier GPeek and Deshka Rlver i n  the falcl  ADF&G 1981b, 

23838,; Suiidet aoc! Pechek 1985 Data ca'llected i n  1981 shows th is  

movement begins a t  Alexander Creek i i i  mid-August and a t  Deshka River i n  

l a t e  Augus t .  D u r i n g  these times, a d d  t burboe  were Sound up t o  TRM 4,0 

o f  the Alexande~ Creek a r ~ d  TRM 4 , s  0.f the Oeshka Rtver ,  S f  ace b u v b o t  

s p d w n  dure jng  the  wiliter, t h i s  movement i s  probab'iy assoc ia ted  w i t h  a 

pre-spawnfog migrat ion.  

Cr.t,ch d d l a  troa t he  Cleshka River i n  1984 suggests t h i s  !noveinenst beyan i n  

ea r ly  St.ytggtbeu. a r  e;rlier d u r i r l y  t h a t  year sdn11:~l i n g  was not  done i 

J u l y  or August  o f  i5t14) Sundet arld Pechek 1.9135). Sorokin (1971 

bi,r+bot i ~ ~ u v e d  fnto ,.ake Oaikal t r - ik ju tar - ies  i r i  the F a l l  d s  water 

.t.empeuwatuI*cr dl~~~i'ilr~icilerl I0 to 12°C. 



t h a t  yea r  suggest t h a t  8 number of s u b - a d u l t s  (betvieen 200 and 390 mm 
- ) move t o  the s p a ~ n i i r g  areas w=ith ad t i l t  b u r b o t .  llioe c l a s s i f i c a t i o n  

05 sub-adu7 t s  and a d d  -is was determined by t h ~ i r  relat ive spawning 

rndtcdridty, Since 1982, approximately 85% o f  burbot  greater -than 390 ail3 

';ii IL have been found  t a  be spawners ADF&G IY84b, 1983~; Appendix !able  

8-2). Although burbo t  i n  t he  Sus i tna  Hiver have been fo~and to be 

cqrable 8 o f  spawning a t  410 min TL., a. much lower percent:rye of f - ish under 

390 mn! TL spilwn than those above 390 mm, From ear ly  September go 

m-id-October of' 1984, blirbot catches a t  the Deshka. R i v e r  were composed o f  

57 t o  64% sub-adul ts. Dur ing  these time periods i n  1984, burbat  catches 

50 i n  e a r l y  September, 121 i n  l it@ Segtenlber, arid 103 i n  
'"-s 

early October) wieh approximatzly the same effor t .  !hie catch p e r  iaiiit 

however, war; the highest i n  e ~ ~ r l y  Oci~ber ,  A sfrnilar 

seasonas/ *iricre;ise i n  cazch and GPUE was found 'in 1981 (ABFlbG 198lk 

Qthes s l i~d i e s  biave Found a sjmSPar seasonal sincrease in b u r b o t  calches 

d u r i  ng h e  oper;-water season, Hal 1 berg 19841, samgl i n g  i n  the mainstem 

Tanana River near the m o u t h  of  the Chena River  from meid-Jut:e t o  ear ly  

Octaber-, captured 50% o f  h i s  seasonal b u r b o t  catch d u r i n g  early October, 

He :peciiI a t e d  h i  s catches increased because o f  freeze-up, betwee!: 1 dte 

September and early OcWbeer, which forced burbo t  to relocate f rom t;anle 

s s Tanana R i v e r  sloughs and s6ide chanriel s IrlrLo the mains'tcm 1 anarla. 

Tilereby, nl;dkIng tbrern i:lau.e conclcnlralcd and suscept,?hlta *for t r a p p i n g .  

The o v e r a i  1 btjr?bo'c sex coinposi t i  vri YYeY3 t h e  year:; Itat, sii!jwn $'errid] ;: 

bir r t o t  are@ ifiocrcr numerous tlran mal cts i n Lhe S~us  i tria Rj uer. fjt? t\dg:pfi Ja$)t$]m 

d s l d  *p:@f- d , ~ ,  bui.l,ui: sex  r a t i c s  kc7ti:e f "itict~i;:l:cr.ir bc-taveeri 1: 1. -[~j i.::',(l \,. 1- 

s $1""" & f .ina:ib, i.,iuC:; / \ [ J / ~ ~ F J C ~ . ~ X  F"ic!!j~-i ' M-.;:). 



Since Liurbo't. spawn under the i c e ,  r;cl b u r b o t  have been observed spawning 

' I  the Sus i tna  River, By systematically sampling t h -  siiine area over 

time and observing r a d i o  tagged b u r b o t ,  however, several spawning s i t e s  

a t  "r,he Ocshka River have been doe~imented. Spawnir ,y  has occurred a t  

TH4's O,o, 1.9, 2,0, and 24.5 (la>F&G 1 3 8 3 ~  Untjj t h e  pdjnter of 

IiY84-iY85, b u r b o t  were believed t o  only  spawn i n  the lower reaches o f  

the Deshkd River, Dur ing the wincer  of 1984-1985, %pro r a d i o  t agged  

burisof, ascerrced t he  Deshka River and apparent ly  spawned a t  TRI1 24.25, 

 rot? ines se t  near the T4adio t a g g e d  btrrkot a t  TKM 24,5 fin mid-Januai-y 

captured several non-tagged b u r b ~ t  w h i c h  #ere close t o  spak;ninge F i g u r e  

14 show a map o f  .the? arsla a t  Y'KM %4,5 o f  the Deshka R i v e r ,  Maps o f  t h e  

other 0eshk.a Rfver s i t e s  vdher-e bcarbot have spawned are prov ided i n  ADF&G 

(1983~)~ kdhil s not  bacurnenteb, b u r b o t  s p a k ~ n i n g  probably occurs a t  other 

areas on the Deshka Rr"vet- as  well. 

Our3ing the w i n t e r  o f  1982-1983 and 1984-1995, b ~ ; r b o t  prc-re believed 

kmte spawned a t  the four s i t e s  ir! t he  Cesl:ka Rfver be t~~cen  mid-Jaouary 

and e a r l y  F e b r u a ~ y ,  T h ~ s c l  : i ia tes are chiaracterized by law "L o d e r a t e  

vsa-~er vea o c l  l4 es 0.0-2.1 fps)  and depths (0.2-9,O f t )  l~ver  a sand .to 

cobble  subcLrai;e. The h igher  v e i o c - i t i e s  and ciepths riere recorded a t  the 

Inrer*Fac;e o f  "tile Deshka R i v e r  dnd the mainstern Susf t n d .  P o i n t  s p 2 c i f i r :  

(Idtin c01 I u c ~ c ~ ~  at r a d ' i ~  -Layg~!d bur?j~r.t reel o ~ a t i ~ i ! ~  '; n n i l  d-Januaiy 985 

sjinge:;'t -d * sorrie buu.bai: -;ray spawn i n  rrpper r*ccac!~es o f  t he  Deshkd R i v e r  -i ta 

depths as inw 6% C1,Z 'ice%,, kJhi"1~. paq-t  ... conducl-i v i  1:y rai.iidi ncjs hdve 

j j !ii:euc d j  spyoven as doc-\:nreil $:i rii i  areas o f  u~jwel l i nq ( r e f  pi.* i':o 

/I - C, - ,< .  , P * ) l j 3 t f i  cn l  1cc::r.d i n  iag:j5 a-tD m[@j 21!4$ (J.? L l i ~ ~ ~ j j l < ; i  / l- jy(-h:- 

j . : ~ . j i j ~ i ~ ~ t ,  { C  T I C C ; ~ ~  d i ,  i J h &  \ P o  111 l i j t l  
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Ce~iTka R j  ve r ,  recorded w i  nter  ~ ( a n d u c t i  v i  tj' ~ e a d i  ngs  have been 1 order 

(betweer1 58-68 umhos/cm colapared to L O 1  umhas/cm a t  TRM 24.5 

-5- 19d3c; Appe?dis !ab;e A=&). Some other ~ i n " i r  Deeshka. R i v e v  con- 

ducs iw iv i t i es  h d v e  been higher (83 umhos/cn), b u t  those were taken 

o f  1982-83) a t  t he  interface o f  the Deshka R?ver  and the mainskern 

Susi zna (ADF&G 19836 

Burbox are a l s o  believed t o  spawn -in majnsteril Sus jbna  Rive r ,  

SupporeL f o r  t h i s  r~ypotilesis i s  pruv-ided by radlu  tagged burbat .  Since 

approximately 85% c f  b u r b o t  g8ier 356 r r m  Y1_ are spawners f o r  a given y c ~ r  

(ADF&6 b983c), and b u r k o t  raf?io b a g &  a r e  a 1 1  over 525 mm, -it .is l i k e l y  

t h a t  several o f  the r i i r l l o  tagged fish monitored over the w i n t e r s  of 

1981.-.82, 1982-83, and 1.964-85 spawned 411 ",he mainskern Susi t na  R-iver 

AUF&G 1983b, 1983c Eleven successful iy r ad io  t agged  v d ~ b ~ t  tagged i n  

1981 o r  1982 rernained I n  -i212 majnstem betkqeer? R M k  1.9,0 agrd 89,6 from 

January t o  February, whi 1 e f i v e  successful 'iy r a d i o  t agged  blarbor, i rr 1984 

rseinained i n  t he  mairistern b e t ~ e e n  RM's 1?,0 and 92.0 d u r i n g  th is  tinie 

period. Several of t he  f l s h  monitored i n  the winter of 1984-05 may have 

ini y raeeb o v e r  20 irii les to the lower reaches o f  the Susi: tna R i  vrr 

13,0) t o  spawn, One rad io  tdggrd  b u r b a t  n ~ ~ n i t a r ' c d  over the wzinter of 

1981-83 mag have rnc~ved 113,0 mi i c s  to spawn i t  1 26.0 

iiiinrpari son of '  r a d i o  tsgged bi i rbot  moil iecori rrg da  li: between yedrs show 

tkldt e x t e n s v e  rnains",erri spawn*ing rnrjy occilr between i:M'r. 7 l l . O  - 92,O. Irl 

d l  i i.irrei5 win"ccubi of moslitorlrig r a d i o  t a g g e d  bu rbo t ,  seine riid.10 ragged 

I :  c $ 1  i a T h i s  area -is chdrdci.clr.i-/c-d 1~y "li11*gi" 

l-~clidi* i u i  ti-:@ ri wer l 4 l r - j  ci.1 prov ides rriarjy back edd  i es. Wd t e r *  ~ i e j i lm i i s  dive 



yeileraliy mcderate t a  deep and water ~ e : o c i t i e s  rarigir~y f r om 0,0 "i au 

estimated 8,0 Fps. It] .t-,h9se areas, p o i n t  s p e c i f i c  nleasurfm~nts "Ltaken a t  

r a d i o  tagged b u r b o t  re1 oca t jonc  suggrswspaavni r ~ g  occurs i n  moderate? y 

deep waters ki i ' ih 1 i t t l e  water velocity ADFlhG 198:3b, 1 9 8 3 ~ ~  1983d 

A number of burbat  have a l s o  been found under 57u5h  ice vdkere the amount 

o f  $va?Iable water I s  under tws feed, 

AItklouyh bur to t  spawning has been observed t c  occur elsewhere ax areas 

of open-~ater SorokWi n 1971) ,  oLir observatt'ans sugget;"cSusi t n a  burhot  

use syawni~y areas wf th  a'ce cover, i n  Januarj! and February, the lower 

S u s i z n a  Mjver and % k s  t r l b u t a ~ l e s  are over 95% i c e  covered, 

After spawning, rad io  tagged Sl~s i tnm R i v e r  b u r b o t  show s. definiee 

t l isel-sal ,  li;ita fr-ioai t t ie  % i n t e r s  of 1.981.282 and 1982-83 show a slirjhcc 

dowrrstuearn movement (0,5-!,0 mi i es (ADF&G 1983b, 1 9 8 3 ~  eieanwi~i 1 e , 

da%& *fr~nl tihe ~ l ~ t e r  o f  1984-85 shcjwed one burbat. 559-1,Oj ascended 20 

mi lec and another  (669-1 3) 6 miles o f  the Deshkj River  a f t e r  apparen t ly  

spawning, Another Pisk moved 2,O miles d o w n ~ ~ i v e r  a,r~d Snto 

the mainstem. lither stud":cs have reported va r i ab l e  posL-spawni r.in 

movements blacCr%mn~ari observed art upriver pas&-paawfssy r u n  

 hi Ie Sorokirr (1971 ') clhr;i.rved a downrivi:r post--pawning movemunt. 



have been observed captured by sportfishermen a t  the mouth o f  the  Oeshkd 

River i n  Sate tqay, b u t  i n  most cases, these fishermen were f i s h i n g  near 

the  interface (Sus i tna  and Deshka R i v e r  waters). Since b ~ r b o t  are light 

l i k e l y  most a n d  temperature sensi e i v e  ( S c o t t  and Gr03sman 1973 

b u r b o t  [[lave OUZ eef clear  ~ a t e r  tr-ibutaaies as I c e  cover  decreases and 

water  temperatures increase. 

4,2 Mjddle Sus i tna  R i v e r  
=-ap----- 

i4ost midd'ie river rainbow trout rear dur ing  the summer i n  clear-water 

:;r.ibu"car?es such as Fourti! o f  J u l y  Creek (RFvi l3l.a I nd ian  R i v e r  (RM 

138.6), and Pot-tayu Creek ( R H  148,8) Sunder  and  Wenger 1984; S u n d c t  and 

PecheEt 1.985) Eegirani rig i n  ea r ly  September, rainbow t r o u t  s t a r t  

o u t n i l g r a t i n g  t r ibu ta r i e s  Lo the mainstem Susi  t r id  R4 ver. f o r  

averwinterl'ng. By October 6 o f  bo th  1983 and 1984, al'l u f  the r a d i o  

t a g g e d  rainboiv trout were found i n  E h e  riia-irrstem Sus-i tna .  The f d l ' i  

outmi grn-iion f r om the  t r i  biitar'ies appedrs t n  be corre'la"ld *to a decrease 

-in bubacy wd ter  d i  scharye (Sunder. and Pechek 1985 Id0bdei~s~, oChej* 

factors  such as ph!~toper.iodism, and riecl *i n i  ny wtlter tempera Lures dnd 

f clod sou r c ~ s  fcilr s y a w n i n ~ j  sa'!r;lcln were Fgund i n  a i iddle  rii~er. trihutdries 

oT;,c.r SepLt.~tjbc.f 1 rii,-y contriL~ul;c: t n  tirfs u u C n i i y r e d ~ i o n *  S-tudiies done 

*C I Jifl I+Y811 suggest t he  r a i l  i t  Frvrn t u . i b i ~ t d r i ( i ~  i s  c ~ ~ ~ i p l i ~ t t '  

kJrr f 0 tu* i b u t j  r*y ~ w ; r  te r  tc:ilper*a curails dec l l !t i?  t o  ZU(: a ~ ~ 4 ~ ~ d P ~ 4  dfld f-"Fe.i,:i1i2k. 

1 l":g: 
: J c * 8 S  . 



i+'lonj . . . I ~  YP" d a t a  over tkrree years  show a b o u t  ha1 f 24 0646 successful %g, 

radia  tagged ra-inbow t r o u t )  middle  river r a i ~ i b ~ ~  t r o u t  ~ ~ e w i n t e r  i n  the  

asa.inslem S u s j  tna Riverq between 0,0 and 4,O iriiles from their  S u s l t n a  

River t a g g i n g  s i t e  or the mouth of l~he Erl'bucary where they were -tagged 

[ADFbG 99831s; Sunde t  and Pechek 1985; Figures 8 t o  12) ,  Only e i g h t  of' 

46 r a d i o  xaggerd f i s l s  successful i y  mcnitsred over three years mi y ra ted  

over 15,O mPbies to an u v e r w i n $ e r j i ~ y  s i t e ,  

Oflee rainbow t v n r i t  ouzrnigrate trfbintilries irr the f a l l ,  the general 

inovernent 15 dobdnriver, A srria'l? pereerrtage o f  r a d i o  tagged rainbow "erour 

f rorn 1981--85 (EO,8%), however, blave ovenfintered above or a t  the 

tl-d butargf mouth wher*e they Here found  In  m i  d-September, Bjornn 

suggested t h a t  a downstream movement preceding winter d=id no t  occur i f  

suffjeient winxer cover was local  l y  ava i l ab l e ,  

b4osi rri%ddle ri ver rainbow trout overwinter i n  the  ma1 nstem, however, 

several viid-iu t agged  fqish have been found t o  overwinter d t  the inou~h o f  

I n d i a n  Klver o~ i n  side channels such as Gash Creek Side Channel 

' t e e '  3 13ddc; Sunbet and bjechek 1985 lil c o n t r a s t ,  'Eo~er r j v e r .  rairlbo\.r LLr~ut 

c~ver~t i  i n t e r  more ofteus i n s j  de ctaaiiinel l; thara t he  n~ai  nstean Sus =i vit, 

iiawever', i n  the  lower- river illany rnvre side channels are  a v n ' i l a b i e  For 

civer-!*li nter-i ng t-lribi: 'i ii the mi ddl  e ri ver .  



DRAFT 

win4;e;. g round  surveys to pinpoint r a d i o  t a g g e d  f i s h  and therecifter 

collect habl%at d a t a  h a s  been a lack o f  I c e  cover % a  the areas where t he  

J- r-ish were l oca ted ,  Bet~een November dnd mica-January most o f  the middle 

rlver has remained open wdter  and t h a t  i s  where most o f  the r a d i o  t agged  

f i s h  have o~ilrwiutered, For exdmple, i n  mid-January 19813, 14 o f  9-7 

radio  t a g g e d  f ish t r i a t  PJere located  were vfourrd i n  open-vliter rareas, 

a, 8 ,  i$tiereby preverrei ng b i o i  o g i  s ts  from mak-i ng. precj ~e h a b j  t a t  aleasurements, 

biheri f i s h  were Found i n  open-water areas,  only est imates,  or general 
15 

obse rva t i ons  could be nidde or) thei us  overwintttri rig habl  t a t ,  ! hese 

general obserwati~ns, however, found t h a t  rai ribow t r o u t  are! f ~ u n d  i n  

areas w i t h  no anchor i c e  and i n  e j - t he r  pools or r i f f l e s ,  Also, d u r j n g  

yzlst winter studies,  a f t e r  mid-January b a t t e r i e s  o f  r a d i o  tags began 

expi ring t rom rai nbaw trout r a d i o  tagged du r i  ng the  previous open-wdter 

period. -[herefore, fewer  f i s h  were avrai labie "c cool l ec t  p o i n t  s p e c i f i c  

c%a-ta d u r i n g  rn.Ed-~ln'Lclr ground surveys when mast of the river i s  f rozen.  

Bestween slush i c e  (- in ear'ly Clciober and  f reeze-up (mid-January ) , most 

friil-iiidl~: reiver ra'inba\?g t r o u t  protalsly use water depth over a subs trazt? 

w ~ ) I  rack as t he i r  primary corer, Lewis (1967 c i ted  i n  Chapman and 

BJornn IN9 al so -found t h a t  P ~ S  t h  % h e  ofese% o f  winter adti1 L raj  ~ " a k ~ o ~  

trout iii~~rtl i n t o  deeper wdter*, 

Uuu+-i ng rrrci d-w'i r r  i;rr inriierr riros i u f  till: r 4 i  v e r  -i 5 t dci ~ k r  ri30rn Janurlrir 

a~ici  Febrau$nry 985 : ~ ~ A ( S { ) ~ S L  middle rr-iver r*ainbow t r o u t  gjrc!fcr to 

cve1~1*,j!1ter d i  fj"Yaeas 1.indr.r s~irbface ice  td i t l i  l c j w  Lo inoi!idrdti? \ q t ~ i : t : h +  

i i ; . loc - i l * i i .5  ((1.0 i:o 2.5 P f ~ s j  {irld !noci~i+~jLe wkii.e; d t : p i * l ~ ~  3 6 
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Over thraee ~ 4 - i  rlters, radi  a t a g g e d  r a i  nbuw ~ P O U  t ha:re general i y 

C ~ V ~ I - I P ~ ~  ntei-eb IT; eertai  n sect lgn% s f  time middle r=i vcr.., These s e c t i o n s  

are: RMs 95-101, 110-115, 128-140, dnd 144-153, i n  a l l  c(lses, a major 

t r i h u x a r y  1s located w i t h i n  these sections, The upper .three sec t i s ins  

h'ie character-ized by deep pools awfF bedrock banks, a1 t h o u g h  some c;ently 

s l o p i n g  shares are  present i n  these areas, T h e  lower section 9's 

coinposed 0% sev~t-a1 m i l e s  o f  b a t h  the lower and middle river, Between 

RM 983 and RM lQIeO, t i7ere are several channe'ts between i s l a n d s ,  and 

belrjw Ri"l8.5 t he re  are more channels b u t  the water d e p t h  i s  greater' 

than  the  area above WM 98,5, Since several Whiskers Cveek rainbow trout 

have avew in te red  i n  the area  just be'iuru the  G h u l  i t n a  R i v e r  canf luence 

( R M  98.5), th is  area wouIcd apgedr t o  be an ~ v e r v d i n t e r i n g  area f o r  

rainbow t r o u t  s tacks  ~i t h a t  tributary. 

During the winter. a f  19816-85, a number o f  r a d i o  tagged rainbow trout: 

were found wal't;hi,i EOB Feet o f  each other .  T t , i s  suggests tPiat m i d d l e  

river rajnbow trout congregate school ) d u r i  ng the wi n t e r ,  

Altl tough s lush  i c e  and  arrchor .ice i s  common i n  the  middle  river i n  t he  

weinter, n u  r ad io  tagged rainbow Lrou t has been fourid uver d i l ~ h ~ i i "  ice and 

riritier s l u ~ h  'i ce tlur3$ rly k4-i f l t t i i -  survey s t  

As ~i tl-I l i?cder ri ver ra inhow t*r-ov-i- two pranorani:ed w i  n t e r  rnovtiinen'ts Gccur 

fob- i f r iddle  rive~r. t r o u t ,  i .r8 dddi t i on ,  midd le  r i v e r .  rad-iu telemetry d d l ~  

*;iiowi t h e  spvdirig nrigrcai,ior~ I'roin the ~na~iiisLerrr t.0 ishe i:i-ibutdr--ie:~* 



 st middle river rad-io tagged rainbaw t r o u t  show same mc3vement betweer, 

f p i  d-Seprembe~ and msd- October and aga in  between mid-December and 

ms d-t*lanuarjt, The f arrner mavemesm"c 5 d u r i  n y  the 5eg-i nrr i ng o f  freeze-up 

(vsual ' ly  early October, N&M 1985 f ,  and probably occlars because f i sh  are 

moving t c  s u i t a b l e  a v e w l n t e r i n g  hab i t a t ,  While f reeas-up begins i n  the 

:neiddie river i n  ea r ly  0s"ckr rwkeri sl tish -ice Flows, the major i ty  sf the 

mladle r i ve r  js n o u r o z e n  over wiLh supface i c e  until l a t e  December 

( K&M 1981, 4.982, 1983, 1984) ,  Dut-j n y  mi d-December, a i  r temperatures 

idsua14,y clrc~~ below -30°C for  the f i r s t  time i n  "Le winter. T h i s  

decrease i n  temperature progresses i c e  Format ion and may be the cause of 

the  increase i n  rainbow trout a c t i v i t y  i n  December ( refer  tu s e c t i o n  

$ % % e l  ~ O P  further de ta I1s  

,Cprlng movements, 04: r a d i o  tagged f i sh  show most  rainbow %rout beg4n an 

upritdeu- m i g r a t i ~ n  Frorri the mai~istem Sus-itna t o  cjear-water tribertaril!s 

&In early May. Th i s  inovemerit i s  EIbfing or just preceding breakup, 

However, some r a d i o  t agged  rainbow t r r j u t  appear t o  b e g i n  m i g r a t i n g  as 

ea r ly  a s  March ( A O F & G  LY83c; Sundet and Peehek 1985 Sever-al f % s h  

iijunsi",~v.ed - i r i  May 3 f  1984 moved 10 miles upr-iver ir: a few days 
n a 

and Pechek L985 l h l s  strung upriver. movement, i n  May i s  probably d 

spawning L Ovle o f  -the f i sh  w h i c h  moved r a p i d l y  upr'ver -in May o f  

1984 Has rGecript.ured artd forjod t o  he i i  pre-2spatv.nr'ng ?ema'le P ~ ~ R ~ Q W  ~ e ~ ~ ~ ~ , a ~ .  

670-1.41 



u n -i 2 the winter o f  1984-85, 1 i t t l r  d a t a  had been collected on overw in -  

"bring midd le  Susi  t n a  R%ver A r c t i c  grayling. Insights t o  the factors  

y~verning the svemiritering distribution and h a b i t a t  o f  these s tccks  of 

~ a ~ c t ' l c  gray? -i ng were la rge ly  interpreted pfrorn ca.tch per u n i  t e f f o r x  

and tag-and-recapture d a t a  gathered d u r i n g  t h e  1981-#84 opea-water 

per4ocl.;. lhefje d a t a  suggested most middle  river A r c t i c  gray1 i n g  

uverwfnter near t h e i r  summer rearing tributaries w i t h  the m ~ o s t  iriiportant 

of these tributaries b e i n g  Ind ian  River and Portage Greek (KM 

148,8) ( A D F A G  1981b, 1983b; SundeSt, and bdenyer 1984; Sunder  and Pechek 

1985). These d a t a  ah; well as d a t a  From one r a d i o  t agged  Arc"iis 

gray1 i n g ,  a l so  sugges-d Arctic, gray]  i n g  beg in  outmigrating f rom the 

upper reaches o f  tributaries to the mainstem S u s i t n a  i n  l a t e  August and 

a l l  are i n  the mainstern by mid-October. Schal lock (2966) speculated the  

out rn jg ra t ion  or' Arctic gray1 i n y  i n  t h e  Zhatani ka River slowly begi f is  i n  

mjd-July. Meanwhile, l a c k  1980) found t h e  Arctic gray1 i n g  outmigration 

from the upper Lo the '!$lyep. reaches u f  %he C-hena River 4s l a t e r ,  dnd 

~ p r e a d  aver a relat ively larye Cirne period Septelilbilr xhroilgh December 

'Tack hypothesized t h a t  A r r t i c  gray  1 i n g  rnoved crut o f  brig streams because 

water depths g r e a t l y  decrease and o u t  u f  spr-i ng-fed slreaa~s because of' 

Tack i n  Ariiistroiig 1982). A f t e r .  reaching t h e  

mcljristenl S ~ s i  t n a ,  inas": Portdge Cieei?k f-i s l i  were bc.1 i eved  to overwir~l:er' 

/jrtpjer:n KZ/i $41,0 drld RM :1.52,0, and most ind' ian R ' i ve r  f i s h  v;erc! k~el*ieced 

o v e r w i ~ f i ? ~ .  clear t h a t  'cr i t iutdry.  How(:ver, some 1983a-fi(l 

taq.-ond-arer; ;~p i;u re d a t d  si~cjc]es-tcd t h a t  . 1 o i ~ g  diiwrls tredir! i n i  tg""?ll-i ail L O  



i:~v@r:girjteping areas occur f o r  gome Ind ia r i  K- iver arid P o r t a ~ e  Creek 

7-j sh  (5ur;dct and Pecnek 19851, Several  of ~ h e s e  Fish were recaptured 

q u i  Qe a d i  st;ince dow9p.i v e r  s ~ g ( j e s ' & i  ng  fie ovei-~ii .linter3 nlg area i n "Lhe  

;riiddle r iper  may be near S l e u g l ~  6A 

addition of d a t a  From F i v e  r ad io  t a g g e d  f ish rn~ni1;ored over" the 

w h n t e r  Q F  1-984-85 pcavided support t o  b o t h  be'iie2fs t h a t  some middle  

v.3 ver Arctic gray 1 i ng stocks overwi n t e r  near thei r surner rearing 

t r i  bujzary whi l e  some stacks move f k r  duwnstream to overwinter, SupporL 

f o r  b o t h  theories are provIrled by p a s t  A r c t i c  graylins s t u d i e s  

A r n i ~ t r o ~ i g  1902; Tack 1972, 9988; Kol 'land liolmes, pers, ctlmm. 

o f  the 1384 r a d i o  tdgged A r e t i c  grayl1:rg ave~-w l r~ te red  near their  

t a g g e l  ng si =tes ( Portage Creek kdh19e the a t h e r  three fish 

% r ~ d i a n  R j v e r  ffioued over 30 ml les  dswnriveie t o  avevk,~inter near o r  be.10~~ 

e- ialkeecna, Al'chough one o f  the f ish tagged a t  Portage Creek was Pound 

dead d u r i n g  the  winter, tblese two f ish apparen t ly  selected t o  overwinleu' 

I n  the ma-instem Saasltna betv~een RN $.47,0 arid RM 148,8, "Slhls ared i s  

characterized by having a large island (referred by loca ls  as Fa t  Canoe 

Island) i;l the cerrter of' the streairlbed ~ i ' l i r  shai low shorelines, s teep 

bedrock banks along the east  dnci west b ~ ~ r ~ k r :  o f  -the malrlstem, dild deep 

poo l  s a long  the east  and wc!st bdujks l n  the mairrsti$iil, i3ecausc the shodls  

of Lkc i i - i a : i d  a r e  s ~ ~ s p ~ ~ c r r b  o f  i rav ing u p w d  l i n g  and D e c i ~ ~ ; s e  oF -the deep) 

poolf. Iri %kc ma*instein, Lhwis area was prevlausly t h o : ~ g h t  to  be capable c ; i  

h;u.bou**ing a s ' j zedb le  popu i a t ' i o n  o f '  o v e r w i i ~ ~ e r i  ny f 'isin S\!rlslc?i: and  Wteiigek* 

1984; surrdet &rid iQi?~hek 1985) , Ti ilci? a rrurni~er ~ f :  i J a  j ii!jo~fij i y c ~ u  td ~ 4 i - j  j 



k e r e  raa io  t a g g e d  i n  1984 a l s o  overwintered i n  t h i s  area, t h i s  hypothe- 

s $ s  appears t o  be true, 

A l t h o b g h  no A r c t i c  grayling y o a n t  s p e c i f i c  d a t a  have been collected a t  

o t h e r  middle: r j y e ~ .  $reas durirrs the w i n t e r ,  i t  i s  probable other A r c t i c  

grayl..3ir(g s tocks  olierwinhe~' ir: otiler sec t i ons  af  the middle river w i t i ,  

habi - t a t  similar t o  t h a t  fsirnd between RM 147,O and WM 948,0, 

While it: appears rnany m6icid'ie river Arc t ic :  gray1 "in ooverwinter near their 

summer reari ng t r i  blstaries, ssiiera.1 Sus'i tna fii ver recaptured and r a d i o  

t;.,qged A r c t i c  yrayl $rig have been found f a r  downriver caf t h e i r  t agg ins  

s i t e s ,  Taa hypotheses e x i s t  f o r  t h i s  phenomenon, Either the f i sh  were 

injured d u r i n g  cap tu re  or t a g g i n g ,  thereby causing  the^^ t o  driflt. 

downriver,  or a ribtural f a l l  outmigration ovev. large dis"cances occurs i n  

a short Lime p e r i o d  d u r i n g  September or Octobe~.  Unfor t t ina te ly ,  i t  -is 

d i f f  i c u ! ~  cu prove  i f  ei tker  o r  bo th  of  these hypotlleses are true, l n  

p a r t  studfes,  we i.lai/e toisrid "Lat  cciuring r ad io  t a g g r ' i ~ y  efforts  I n  the 

c ,pr- iny.  f ish a r e  naturally mov-ing uprfvtir arid afly sudderl and 3cr13 

mouernen t dowririver c,f thei r tagg.!ng s i  tes  ?no- i ca tes  these F j s h  were 

j n j u r ~ d .  injiiries are  mos"Lfeteen detested w i l l l i n  ill days c ~ f  Carjyirig. 

Y e  i r ,  u r i l i k e l y i  bitj~dever,  hat a l l  thr.t?e o f  t i l e  f i s h  r a d i o  t d y g e d  i n  rile 

fa13 o f  19816 were injured so there lnay be an extensive downs.treanr 

i i i igraat ' ior i  occurring f o r  rniddie river A i - c t i c  grinyl i n g  i~ the -fa*] 1 ,  Othc:r 

A!l\ska s t u d i e s  have !;hop$ti A r c t i c  y ray l i rig can rnolic lai~cje d i  starices re la-  

~ ? v < i y  riu-irk!y to o!if:rvdi n t c r i n g  ar'ecjs West, drrd gii~kiddk." 1.$1[35; Rut Ic i i ld  

? "  

i ~ L I  1 ~2 :; p r:& m t : * ~ j i ~ ~ f i ~  S t ~ i d ?  e:; hiave shcrwrr these "1 a rye rrioverncnt,~ ty i i 3  c< i  i i g 



occur From smai l muskeg streams such as bdhiskers Creek c;r small grlavel 

art& macanf;ain streams (such $5 I n d i a n  River) to suitable larger 1-iver 

ovefi~ln-tering areas (such as  the Susitna. River) .  Pas t  sl:udies (1351-84 

may have fa.iled t o  deter*;nine lang dl'starrce rciovements o f  A r c t i c  y r a y l i r i g  

hesar~se the f a11  downriver migration appears to occur \~e!ry ququl 'ckl,~, and 

8 n  + ,-\, c.d7r7:ng uyr%ver migra'tian occurs under the ice or d ~ r j n y  brQeaklap 

, "  , ! -: .-:. eff i c i  ent open-water sampl i ng occurs, I t  ?: t: unknown, j'loiiever, 

*hi:! ; G~:. ,:die r h e r  stocks f rern Ind ian River or el sewhere eiouid r n ; g ~ ~ i " L  esc 

?-- 1% downstream when "apparentt ' '  gaod avemj n ~ e r i  ng Rabi t a t  e x i  c t s  4 n 

areas near Rlvl's 547,0, 136.0, 133 ,6 ,  and b25,O. These areas are 

charzcterized by deep v ~ a t e ~ s  w l t k  areas of slow t o  moderate watr!r  

ve loc i t y . .  Such adreas provide m-iddle river rainbow t r o u t  w ' i t i i  apparent  

by su l table  ovevllrinterdng h a b i t a t  ( refer  t o  Section $ , 2 , 1 ) .  
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t e G l  sd.., +b-- -  .ark the viirious consu l~ i i l g  agencies work ing nc t he  S u s i t i ~ a  i.iydro- 

z l e c t r i c  Project f o r  k le lpfuf  comments an a d r a f t  of .this report ,  
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RADIO TAGGED FISH TAGGING AND HABITAT DATA 
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,<;; > t r ~ c l " *  i Tacl e it-, t Si:t~~ias\ $' ef ,,;qi f ig  ddad  f o r  6-b-4' qd r 8;. Lagged r a i n b ~ ~ t  t r o u t  c a p t u r e d  on the' S u s i t i - ~ a  K i  ver betayeen Look i n?e& aswd %he 
CDU'; i $:;a 2;Xtcer c, -.qPri C . ~ @ E - F ~ %  S:;atember aria Q G $ G & ~ ~  P 984. 

-*---...----.".-.,"- ---*----- *--"*--- .-sw-p-"---n-p--. ---------."-"m.=-7m*--. M-~---m--~--p-.- -'"-9.-- 

Hethob 
Age Ca p lu  r 36 

R-i ver Date Da te  
3 Gaptu red He1 eased 

N. E-. Montawa Creek 

E, F, L i  kt 1 e \Vf 1 %ow Creek Q B svger tnou&h 1 
M e  L, %'eep Creek 

E, F, MalwsLem - E a s t  Ch5nnel 

j-4, Montana Creek 

E, F,  #43 ins t e~2  -, E a s t  Channel 

E, F, Montana Cb-eek 

E, %, Madnstem - East  CI2anne1 

EeFe b i z i n s t e ~ ~  - Eas t  Chdfinel 

E,F, L j t t l e  Wilaob% Creek [upper  mouth) 





Lacat i  s t 2  

&jethod Captured 
Age Captured 3 r d  Re? et$se~ 

R j  V ~ G  Date Date 
M i  le GapLvsed Re1 eased 

Postage Creek 

indi8n R i v e r  

Ma% crastem 

1 ndf an R% ver 

Mai nstem 

-- = Mot Aged 
F- S $c = s$ec'&scfi shing 

I -  - q - 3%;32:, and 
- = H ~ n n  l$et - k'J 



LLPOL S%!OC 9"0% Jan $8 eqkisaa "N'H $$e%~ SIY 

Lk/Ok g./]k 9"8$ eyqsaa "N"H Z66 h i Sf V 

g.;t~t % LBO S O"8L msasu iqd "A "3 ZS bB % 3003-q3 

6ZjS 0"b @8% A~A ~qqsgq "h! "g! $gGg $ :ksag-qq a :mc - 



*r 5.. ---n;it~ *J+ habit A-5, 8eubao **~eac$ - b _ ~ l  1 3 ~ ~ .  ~'*uiiet- re~nbm% CPBLA%: ha$ikd% =a~gd~"emeots taken a t  &haft- r~Boea t 'E~ns  i n  January and Fcbrusry 4984, Fssh @are tapgm! fw 198&, A 1 3  buff, 
z=z:nbc~g ttrout. - 3 9 - 2 - 3  wars 5aiisrasct a l i v e  a% tQae Lime h a b t k i i ~  read'ings bvere taken, 

- id1 open eqatas so no sps68 $ 1 ~  
measurernenb caul d be $B%.BW, 

F % s h  f a t s  nas u0ka4mae 

a?;--zao 3 $ 5  S t s e  Ghaqre? 46,% ", ~30,k;r 4-5  1-5  0,s 0,8* sand -0*3 860,O 6,8 
a~proximntelg 
%OOS w3de 

65:- r ?L a r a "  s a E stat G S ~ M ~  1 k 9 , 5  c %2C@e0 8.5 2 0.0 %,9 sand -0"2 39SQ0 6,7 2Q0,G F$ ~ C W  an 0p6h lei& 

- - hstii-refad mkasuremenis oacakse meter dfd f i o P  nark, 
- - csvmen: gr no meazesanents Laken, 
c = %is3  ~ ~ I $ e : ~ e ~  c9adTS, 



Rei  fi%%&&Z 

Doshke R $ we 5- 

&z6ake 2$ks - 
R i v a r  

shka R i  * 

f-$%&@ Cg-@ei: 2> 

a @ ? 9 b u ~ a r y  
of t he  3aahm 
River  af TRd 29.5 

Eke shkz Wt va 
kciose C~"e8ki 3 

a t~E$~:ar> of 
k ~ h k t  Zbve: 86 
-"i 8 I&% 29,5 

oa&rl:a R i t r g ~ '  

Mahnslsa 

&E 4 rsatea 

8eshka i?-Tivar 

9 t sRka  F?f rsr 

on 3416 % w n d  ct FB-t I S ,%  
located l@Q,OB , fsm burktf  
659-1,0 and ?S,OVra% aw 
ope0 143636 

locat& 2W,QD Below t h e  1/15 
lsca83on 



sa6$c t h p g e d  i-": 1 m; & d i e  r-; r s inbon  ts-c;.ui ha~$ta$: msesue*man&z. $,,akei-: a& t h e i r  s@lu<:skf ons i6: $anuarja and Fsbruas'r 8984,  $$ sh aers tagg?ed 7983, 

ac-6 2% 6 - 0  SO ft. -from W Y  g r a y ~ j n ~  
740-2.3 

7 2 - 2  366 7,7 50 f e  Braxi Kl' rainbor* 
667-1,C mas 75 f &  $ram BR 
open lead 

0-9  2.7 2 - 2  a,o cobble 

4-6 2.6 O,Q 83.9 subble$cobb%e 

3 5 0 $F,"ssand,Bcs.sbbls 

12,s 232 7 - 0  50 $$ fro% an ape@ Bead 

7 2 - 0  la7  7,0 50 6% from an open 3,,dB 
IW d t  away on 1122 from % i P I  
locatiosa, 

Wi ;  i ns tea 

61;,9n 280 3'-2 F ; $ ? 4 : f t f s w ~ i - b a R T r a i r a S c w  
769-I,& and 200 ft f s m  an 
opesa l ead  

a$,!? 225 7-0 &O 68 $8-om an opm Bead 

" "? 2 - 6  256 9 , 2  100 f i  d r ~ m  an  Qpen Faad and 
$0 Pt Fso~n i?S rainboel 770-1,0 



3 95 2,Q i n  an ope$- l ead  dnd 50 BL 
f s a ~  RI ~&4n%oa 7Q7-%,3, 
probably a l i ve ,  

:+c7-* k 
Id- a ?  : i a -  6 i l ~ % & ~ t  " 4 f , 2  c - 2 5 , C  3-5 2 , o  a,@ o,2 rulb?e/c~bbic -0-1 12,B 293 7,5 $O f e  from W% rainborn 613-9-0 

nard 425 FI h8"om an 0638Fr lead 

'40"0* 0,0 @,a P,S* cobble 

belmv Slough 30 $ n  open lead, 
prebabl y al  d ve, 

Gel - 145 7,4 Sn an  open lead and 50 %% t ra  
RB sai  w b o ~  6667-8 -4, psababl y 
ai- iva, 

-2 * 
13-7  - 0,0 1 -8  2-8 3 -7  Q,2 suhbl e O..Q 1 3 - 4  $ $ O n @  6-6 $ a ? d s v e d d @ a d o n l i 2 a b u t $ a %  

proved alive because 36 moved 
opri~t.sr, 

-'I- - 2  'P 25 :-'a< agt.i;,n ! 3%,5 - -800,0 5,2 1.8 O,Q 0,9 suhbleicobb%c Q,Q 7$,6 2423 7,C 100 Bt 'from dn open lead and r= 

50 Ce B s m  rafnbwd $59-1 -5  

$35,4 4, 8 - 8  4,3 2 , 2  0,0 I , 3  cobble4graveP -*,3 10.6 286 7 , 3  308 F& f r s m R B  r a % w b s ~ 4 ~ $ 8 - $ ,  
and 200 Be froan an opan Sead, 



rec Gpel-; 
: 0 1 

Esc:r S i  te  Cabgered t481r'enent a l ~ c 8 e j  
Fre;t,it;nc; D r t ~  DeserQp$'!os Et%bTR*j t c )  g i ~  f t )  - [ f p s  B Substrats 

5: 5-; , I  p i2l Ma4 nssem E- 0-0 9 3,P 0,O 0 - 4  cobb 1 a 0, O 14,3 236 6,6 o~ east  %ank pps, 3-0 

7..5-1,? : / 2 3  i r s r  nst-etn a 3";s 4: Q,O 3 - 0  

--- --- -- -- -.- -..-- ---..- ---- 
5 - ~ ~ t i  eE:ed  measurswc, tc  oecajsc meter 3 t 0  woe nark, 

- = btb c a ~ a n a n t  or n+scsur~n%nts  gaken becwuze @."open WCZ~.GS OF nte%,ers were fiat tvorking, 



BURGOT RIOLOG~CAE, CHWRAC?EW&STECS ANE RESIDENT FISI4 

CATCkI DATA 



b z - i e  2-b G - .  -L ,- . ae:ats f: $% cakc  par a4 lo ; r i  JCPUE: 6t se.-;rc:c;c zi t s s  ran %be Susf knc R b w r  ano %$a tr$b~t&ri@& beCep0a~n Cook @ale% and k v i i  Chnysn ,  ' -wmxabe&. 1964 &a 
izp *r,i-.r ", f in-  - ec. k *:a** 

h s w ~ e r s  oo" %uhmsss of 8nanzbers of Total WUE CPUE 
Passt- khan- Mua?$@ir; Far For 

Ketnoa Sgawnc;;~ S~B$?;'RCF"L Spa~asa-s Qthst Number o f  kB P Qeithar 
0@.-e(a) 07 Captured Captured Captured Species of Haurs Burbok Specjss 

W "TRB Srmpied Gcture* Pi F 83 F b! B Catch Gear Fished C s p t u r s  GpLursd C~m$>e8?t s 

5 2 2 ~ L g 2 3 5 c 2 z s  a", ts 2 r f .%at- " rc  8cwer rf ~ B F  burmi. 

neas RH busbot 650-3,Q 
neas RT burbot 650-3,8 

RF b u r b t  668-1-0 and 734-1,0 w5.s 
%oca%@d Paear hoere on B / %  2 
near  RT burhot 66&-$,8 and 760-7 

3 12,o o,a near Wf bartbittt, J40-0,2 

wear RX burbox 649-1,0 



h~mbers of & u h r s  sf M u s b r a  n$ T ~ 6 8 3  C,PUE Cl%E 
Pr e- Bast- &on- Ma~ba ti. T >r 6 or 

t+e%Waod Spsmers Spaveiners Speaness Othsr tqumbar 05 A l  l O ~ h c s  
D&s8 $1 of  Captured Captured Captured Spacfss 0% Hours Burbo*~ Spec$@$ 

~ozsti orz nwaue~i 3dmp7ed p 3 f K F M EF Catch Gear- Ffshsd Cap%urL& &~eus"ed  fohtiaents 

2 Bb,O 0,8 oeas &ST rain$@@ k r a u t  =@-1,3 

2 48,Q Q e @  n e w  R% aainbmv t rout  &Q2-P,Q 

_i - - L 
*-- 

~ - c ~ p g ' e  a i d d l a  cives- I-*?& trout 

cha3fie: 3.C -8 1&2$~85 T R. 

Q, rB 
0,o w a r  RJ rainbow tssut 640-P,O 
Q,O 



Adumbers o f  Etiub't:ess of S4armbers of T o t a l  CkVE CPUE 
Pra- Post- gilaka- B m b s ~  %OF For 

RC Woa 5p a ~ n e  r 6 Spa&aers Sy amners Otlaer !4ussber of A l  l Other 
G;;azals) of Capcured Captured Captured Specfes 05 M Q T ~  Wkl;rbo$ Spec$~s 

WM/TW Samp1s& b p t u r e *  N % H F W F  Catch &as Ffshad &~ptrsr@ Spdesrsd Comen6.s 

wear WT rainbow tssuk 6%8-%,I 
and 769-1,8 

Q o  Q near RB rninba* t r ou t  613-8,0 
0 - 8  804 667-9 - 4  
0"O 

0,O (leas RT saiisabow! t r o u t  599-1,3 
0 ,  Q and 718-f,O 

-= <;!I i; ~ J i j  see 
35 = burbat see 
* # , * ; . - 
$3- -1. sad 3 $fie 



QpJ 
r"""SSC" 3 a,, -1 

G LS 
Oob; 
OL ir 
059 
G b+f 
$8" 
(39 g 
88L 
$0 k 
so &, 
OUB 
$69 
069 
599 
099 
st9 
5' 
SO9 
089 
SLS 
59s 
8%% 
OE5 
O&$ 
8E% 
$ZS 
OtS 
5LG 
S bS 
0 84 
0 bS 
0697 
0637 
58$ 
59% 
09% 
SO41 
80+ 

a ig J~A &g/a 4~ ad wqbe> pa~nqdeg aBy yq6tja~ speuo:] 
A-~eqwq LJ~/J~A $8 gs ea~y s3Qg 5. jo ero &% bprso2 



yazi?'i No* Fseaa Range 0 5  %o'La3 Pdo, Hean Range of To$aB No, Mean Bafiga o f  
Ace ca sh I s ng%h 3 m g e h  o;rC f t s h  X aogtb l s n g r h  sf Cish Percaaat t angkh I sng th  

ta*gFfi ;?  5 ca 5atzp-i EG .%rj j :ma) 5amp i eaml (ma) [FI~X) SampF ?at$ Frequency %; 6-om % f 8 


