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a Determine the seawrsaq! d i  5ts.r.i bu"r,iara and re1 $ t i j j c ?  abundance @if' 

a d u i  t anadromous f i s h  populations w i t h i n  the s tudy  area. 

b ,  DetertriSi ne the ~ e d ~ c ~ a 4  d i  s t r i b ~ t - i o r i  and I*@? ativgk abundari.gr;e of 

selcc'cgd resident a n d  jgvertile anadrornous f i s h  p ~ p ~ ~ l a t i o r t s  

w i t h i n  the s tudy  area. 

c $;V Ch~iriirtcr~i ze 'the sea:;orrri l ha b i  t i i t  requ 5 rcnlen ts o f  se 1 c c t ~ d  

anadromous dnd resident f i s h  species wi th in  the study area and 

t l i ~  -i~iiiuencc o f  nrriristem d i  schsrye or1 tire s v a i  l a b i  1 i ty o- i  

these h a b l l a t s ,  



n r  8 
.ff * a- 

r "*. i 3 h  i ~ ~ p r ~ i ~ ~ ~ i ~ n s  t o  8 - -  CT i J V ~ M  + fl1~9,;a regiri:e can be iistimatcti by 

cj~i.ermifi-i ng the respr;llse i,f t h e i  r ha,k-i to fiaf.ura1 v ~ r i a t f o i i s  i n  

B n n71 sci.g;irge r~ndcr pre-.projece: cond?:"iions, Adverse f l o w  related impacts o*f 

t i le  p c o j e c t  have tire pctcnt.j;al t o  he avoided o r  minimized by developing 

tio.vinstream f lak4 retease schedules t h a t  p r . o ~ i d e  hydrau'i -ic and w a t e r  

c;riai j t y  condi "cans  s u i  tab le  for t i l e  Fi sh speceir?s pi-esent, 

7+ c. Y 

1 h i  r.ziior-C arid associated d a t a  arlaiysis provides i n f o m a t i o n  t o  ass? s'l: 

$$ikh: 

I, Preparaticin o f  the iirlpact statemen?: necessary f a r  a p p l  -ication 

o f  the Federai Energy Regulatory Ccmmi ss ion  FERC) 1 i ce f~se ,  

6% z. D~.i;ct*i pt4on o f  the  e:{i s t i  ng envi  rnriment and the i~iagn-i tude o f  

the rcsaurcc t h a t  w i ?  1 potential i y  be impacted. 



#* P" r- # j 1 -f" $;"'- 2. 3 AiiO I;If;CUSS;(jN OF THC FISH P%ND WfiBIIAmI' fT[jDlES ON THE 
r***aHanb<m@*",4 i;)rr-*wirl,MCi*l--xr--%*M- *"m,W"~icixiu" * , * ~ ~ , , m - r i r r a r r , ~ ~ ~ ~ ~ ~ e ~ - - ~ ~ w , d ~ - " i ~ - ~ ~ ~ * " ' ~ ~ ~ ~ ~ * " * ~ ~ ~ w - ~ - - - ~ ~ ~ ~ ~ ~ - - * - -  

*fht+ cilru.en$; s"r.ai:e of k ~ o s ~ j l e d g @  concf rn iny the if f e  his1:ory a f  each o f  

t , k ~ ~  majar S F ~ C ~ ~ S  r ~ ~ i d e n i t  and anadv.nmous fl'sh t h a t  / lave been fcunci 

iur the S ~ t s i t n a  R i v e r  below Devi'l Canyon i s  discussed iri the  fo l ios+ing 

c ,c\*t"ir~fos. P B P  

Ch-iviook sailirorj, rrlore conirniir;Ijl called k ing  salmon i n  Alaska, are an 

impi~r"r.ilrit spor"ci'. ir;h*ing species i n  the  Cook 1niss"carrii w i t h  use by 

subs? stence F3isher!i?s and incaidenLai ha rves t  by the  carnmerciai 

C'cb~r$pr f * f - ) * $ ,  .i*;r*, E j g 1 ~ r t  2..i depicts the perfodicjty 0:' the v ~ r i o u s  I i f e  

s ta i jes  n-f ch ino~ l ;  sr:'lmon -in rnacu-a-habitat areas t h a t  have beer1 

3 dene j f d  3 j n  &he S a ~ s i t n a  River aabtjve t h g  C t ~ u i  j ~ tna  Rjtaer c~nf ' iuence,  

^5"his +-"i.i"s--hrl .>L\..L i u f i  b the p t l $ ~ ( : u ~ ~ r * %  i l i ~  I * :  ki;iler* phases o f  the 

ci;-$nook srilmori j i f ' e  cycle t h a t  occur *in ti-fe ~ ~ ~ ~ ~ - t i o ~ ~  of Su:itnd bf is jn  

th5.t may bfj af f l2c t r .d  by p r ~ ~ ~ p ~ ~ ~ ~  S u s j  tria f+gdr.o~-f ecrrj  c pro,ject. 





" Y 1 d  2. i ,  L ,  L Adti1 t harvest by spor*t, comi~erciai , and suts is* tence 

fvi f qib m x *  *i !?*f 142s 

'I* he l i a r .~e t ; t  clsl;.irniir:e f s i l  ii~stra'ted i r i  Figure 2-2. Although none c f  %he 

c? ea a.. water tr-i $u tgr" t  es above the Chul  -n" t n a  R"l"iel~ confl uence aTe 

curr*ent ly opan to sport f i s h f n g  *for chinook greater than 20 ir lches i n  

l eng tk ,  same f ish :oigratiny t o  spavjning grounds i n  these tributaries are 

probably harvestad when they ho ld  at the mouth o f  lower river 

t i  iur,fj :gs i)@$hf.fi Rjyei.', blj 11 (jbj cpi.fek, Sheg~l Creek, arlcJ 

O4ontana Creek, T h i s  holding behavior  was commanl-y ob..er?/ed by the r a d i o  

tclen~eti*;i r;i;udie; i n  b o t h  "r.~ 1981 a!id 1302, ( f iDF&G 17$j15, 1'383a)" 
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c6giyl ete  ~s : ; . i i ; l a te  of escapement of ariri-1 chinook $31 mori i n t o  Ute 

'"P f :;i~c;;r:;;s ,*jyc:r fijh:!'itiayc $5 not a v a i  l ~ b l e ,  i nc annual spar% f i s h  aer ia l  

surveil i ;  S n cl eau. i i~a. ter  t r i b i i t a u i e s  have p r o v i  dfjd escapenler~t 

indji;;is (Figure 2-3). These sur7\reys pjere condl.icted d u r i n g  the peak  0-f' 

i i l inoclk  ca!:ocJn spawn-irirj i'cgir: 1977 to 1982, Aerial survey chinook counts 

% i j i  a &  l a s t  y~ar.5 of tht.jsc supsdeys iiavr been very low dug 1:[3 1 im.ibtecl 

y i  s f k i  1 .it\; csused h i c j t ~  ~ a i - . f : r .  c ~ n d j  c i o ~ s  present d u r i n g  <:be peak 

spawning period, 





PB " ' 3 Habitat and e~vironmental parameters dssociateu w i t h  

the s d u l t  phase o f  the  l i f e  cyc le  

niigration, passaye and spawning] 

Duri n g  tile upstream m i  griai:ion adui -t c h i  rinok encountcir eniji ronmental 
""L cpov;di tjons t h a t  may reduce spiawni ng success, Brie most obv%ous 

i n f l  uer~ces arc?; the dai scharge 3 r d  t.einijera ",re c f  the mains.tenr Sus i  tria and 

ci-' the rw/ :a l  tributaries.  By rrroni to$-ing tile behavior o f  chinook d u r i n g  

n a t u r d  v - v i a t i o n s  i n  discharcje and te i~;per ,a t~r t l ,  and by examining ttte 

kjydys~i1ic cond i t i i j n s  a t  ;:he m0u"Li.i of the c lear  water trjbutarje.s, 

-it.isFgi:j; can be obtair ied ' into the e f f e c t s  o f  F low a l t e r a t i o n  un the 

Gggr . -  ., *n" ch *i 9100 k st% 1 erron , 



* - ptrycicr.i! h a h i t a x  j~ararr,eters to chiifiges i n  mGiristem F'lorrr, Temperature 

X ~ 5  < ~ $ ~ t a  " are d i ~ 4 ~  c-,.o!aecl;s:Jd I -  at s e v w 8 1  nlainste~.a tocat-r"ar?is, The  2f 'Fects e : ~ f  

_1 (s 

Til?:pci i w t j  c30urces 41; b i ~ i ~ g j ~ a i  ~ ~ f ~ . r m a t j o n  t h 3 . t  are used t o  

c ~ r r e l ~ 9 . t ~  the e f fec t s  of these  e f i y f  r.o~rrienlal variables on f i s h  ~ n $ g r a * ~ u r y  

behaviiir. The movenierrhof the  *fish upstireain has been mijnitored by use 

c f  Pfshvdheels, sonar and ground surveys, and the movement of i nd i v i dua - l s  

has tiefiri iricjn-i tored by r a d i o  telemetry. Within the  ria-tur;ll var ia t ior i s  -in 

tempera"iurc, no e f fec t  of ';c?mperai.,ur.~l. un f *i sh fiii g r a  t i  a10 was obser*vcti 

durir i t j  the 1982 migration. The influence o f  discharge on t i le  behavior 

of t h e  f*i,ka krj5s do"I""+'- .,;c..Ldb * i,; ar. higher discharge ievc~i 3. &ti i~ igher  

ciischarye level s ,  ai3 inverse correlation e x i  sls .  Upstrean; ~novement o f  

a d d  % cli inorik wi?s 5- i  ovded when peak f l  nws occurred dr i r ing  the i~i i ; j~at ior i .  

AS tiiii~-~gl? chi  riouk id l l i i l j i i  v i e  d l  50 CUTI.F!'I ates w i t i - i  a decrease j n 

tempera ticre, d l  scklarye: :.ariati or! was grt;atej+ 31id i s  be1 i e ved  t o  bi. 

p-a~,,--~ L i t f'a.c.tni-. c g t h e  decreased rate of movernerii;. 7h - j  5 

bchavinr. was a l s o  ots;~v,:i.-i ilurirrg the 1981 chitiook m i g r a t i o n .  S i ~ ~ ~ $ ' l ; i r a  

'S" 2'- ..?' ** . 
$2 !' f LL t5 iiatjf? j,i:i.[j v ~ r ~ , : r ~ ' ~ ; i t f  y~ i ti.i tile2 other. specips of s;l lmon Vdrli d t . i ~ ~ j  

i n  d :-,clirgr> $ 3  : "Iowi-r f j  i ~ w  i ilg ili2c.s nai: ~bc,c:rued ~ n f ~ ~ ~ ~ n c * ~  

E , , ,  !,fit:: b6JP~avi o r  of- ~de.r f t c h i  ~ I O Y , , ~  53.1 l i ~ t ; ; t l ,  



i?ydtsatii ? c  c r ~ n d i t i o n s  supparsting passage nF f i s h  inf,;o t he  mouths o f  the 

c 1 &te4 , r- water "Ci.ii!~tar.ies, Ind ian  R-ivcr and  Portage Crcrtl:c, has been 

ex,;,mined iii d i l t a i  ! (Tr4ihry  lyti?! The i;i"i'iuence of mainstelm Flow on S:hrt. 

pii' 3agrw: o f  t:hSinook salmon jnl:o 'these tr.fkajtarjes was analyzed by 

c::ariri ria t i o n  o f  t i le s t  r*eairc /~~ocll-k~ g r a d  ierl t diltl assc~i:i ;iced wat.@r vel oc i t i e r ;  

i:hc_: tii 5 tarice ? h a t  such v e i  o ~ . i  t i e s  a p e  13 k e l  y occur+ undfi* 

a{ ter,native "iiaws o f  the mair!s"lem S u s i t n a .  T h i s  anafysis concludes - that  

paizagc i n t o  cbese two t r i b u t a r i e s  i s  no t  l ike ly  to be a f fec ted  by i o ~ c r  

f" 1 ~ 9 " ; ~  * 

\d.ii!er! c!rjt:t*!cif!"-r i fig hfrjkr r r~nc :~ .~ t l ' i . , i ; ~~ f1~  of supersatural:ed &i wed gas 6 i. 

iei1c i j i i t ~~ .  <if hyd:*ae!cctr-ic: p r o j e c t s ,  ar iu l t  salnlorl itre iinowr.1 s u f f e r  

s q J d 5 (We i t<;cmp and Katz  39117 Meak:ureraz$:.rPts ~f 

t -  * 
cl i 55:11 b e d  gas concentra i : i c j i l  i~e'low the ilev i I Canyon rap-id,; gave ueaii-irrys 

iji) 2. * I * f V f / l  r b 

t , i 4  1 t " ; A  ;;#f * a  s.ytj,i rxi "a, 1 or1 , L@ve O g*F a~ive urn 1 207, f :;ati~ra-t.*ic~jj 

p i e d ?  c zed f 9  j j [ f f e e t  ppr i3econd ( c f 5 )  ;r t Go 1 ii 

*- a " 6 i:r.i5ft1. ! , y itlyd f i i ~  i.;i!js+iijd o f  j -  

J -  * 1 3 i~rctll~cer/ i ctir 1 5 0-f' 1 3 3 pert:r:nt 1 d.i 3 veld i);i~ +, 

i A!....;; fl ic ~ L , E ;  . v l ~ i - f i  7 * {  j j  -[ibct-e "Ipvgzlr, 

. " 
: J \ f j 1 :  f / : i i  $ 3  c i f  i;il(:;3f 

. * 5 " c :  1 3 f " ;  % *  iig* f\kjki i j t i i  $ ci*-yy\et" 3 { * (  P *  c; < 

i, i " l  
i 

{-.. I)!:, 1 fja; i 9166 j ~rt*h* I I 

, i i j~)%.iJ ~ k \ ; ~ f  :".jcq;lf: pi:-- ;?;q;T:t- ; A - , #  -. 1 1 * : 



6 - ;ziZ:ect adui*, or juvsri-r lo cfr-iriook salmon heinw tiie r a p i d s  ~ l i c p e  

9.r - d l <  

* : i j r  gC i c  ik:-.ni: d e p t h  i .;  a y 3 f  i&j f \ j ~ - j  tkanqi aic:d Y.aez, 1982) * 1 h e  r .e*iativfly 

1 OW "* 4-"""" 3 l i i r  I 

 id^^., ~ i l j ~ - j p i l i ; . i o i i  o f  the naturally enatrained dissoluted gas i n  the 

reach of rjver below the rapids  suggests t h a t  hi9ker levels of 

s u p c . r : ; a t ~ i r - a *  t h a t  nray b~ crea-ted by water sp'i! ]age at ei ther  of the 

jiri:posi?d dams would ~13t rli~sipa"ce r u f f  i c ien t l  y t o  reducz t he  hi;zard tci 

c i  t i le r  adu i  t o r  j!ivenihle chpinook si:l!non 3s we'i 1 as othfir spec-les of 

sa 1 n-nsr~, 

I-idbi t a t  r'eijc i rerilrnts for'  cliintlok salrnon spawning i n  the Sus i trra River 

ifiiivi: i i u i  i~eerr es t ab  i -i shed because t h i s  species spawns prirnari I y i r ~  the 

s p *  ~fibut i i r ' ies .  b ;  Howetder, such .information would be useful in assessing i f  

adverse e f f e c t s  o f  t h e  project  can be mitigated through f l o w  regulation 

'in supp;v"cspawninyj /iopuiationr, i n  the  mainstent urrder post-project 

corjdi tsiuiis. 'The lack QF a ( lata base on t h i s  asptict o f  the  ' l i f e  h4;;tov.y 

o f  S u s i i n a  chir iook :t:rcks fan:er the analysis to be limited t o  

1 4 ,p ,,t.f -4 .ab -  a t t i r . c i  g a  1 i ies f o r  t / i e  .;pecies a t  t h i  5 t-i"ne, 



c* 
i .  1.1,3,2 O~her *factors Chat influence the  spapining success o f  

r* 8-  ' , . t r  1!;-iar7ik s2Imon 

"" 
~cjr {*jr; l i tat$cigs t n  .rp.ir:njng by chjnoo!: salnlcn C,usjtrja i j i g c i p  are 

* "  

larfjely uriknown,  fke fnf'luencc ogr t u r i ~ i j i e y  the ! ;esfect. io~ of  redds, 

*i ;~f;u-FFiciei~ t d i  s s i i i  ved nxygen for. 1 ncuba~:fny (iygs ~.esi , i l  i i n g  f porn 

!.he :;@ ttl f ng o f  suspended sen-im~ii-!:, a n d  the cover cir d e p t h  requi r4eroe~tvs 

i,;, c.over+ Fr.o,n pgqeddturs:, !nay 2 1 1  " l $ f r i i t  -khc ab-i'\;+ by o f  ,(.he 

tliiii nstciir Susi t n a  t o  suppor-l- c h i  nook sa'lgiian spaifjni ncj. 



f k @  f'scus o f  the 1981 and  1982 Juvenile Anairornous S~tud ' i ies  was an 

t i  g the r ~ l  ative abundance 95 each specdies and the genet-a'l 

habi t a t  t ypes  assac ia te t l  w j  t h  their  rearing, The genen31 dis t r ibut - ion  

d a t a  has heen used select s p e c i f i c  s i t e s  for more dest,a-iSed 

'i nvcs'ci yaticlns regardi  rig *the s u i t n b i ' l  i t y  of selected habit; l t  areas f o r  

juvenl' l e  chinook sdlrnt~n, avid for. measuring the rebponsf: 05 +tilz?se habi  t3.t 

$reas . t o  ci3anges i n  niainstetn d-ischarge. T h i s  has provided the f i r s t  

step f n  assessing the respoKsr c~f  juiienili. sa*imon t c  inc,remer{t~1 

al.a;eratiaa-1s i r l  f l o w ,  



g *  2-4)* Sunie rearing by yog~,iy of the year 

c;2 j llsa lc r;airggn a I s o  us.sc~ru.rs w i t h  i t ,  clear water t ~ i b u t i l ~ i e ~  ~4f1ere 

"; ; :,inpi r b  :?:cant nuin:,c.y~s of f i s h  are present un ' t i ' i  fa I ' I .  A f t e r  the secorrd 

kjee$: "r r; August, t i j ~ i t  o f  'ckie population appa ren t l y  outm1l;rat.e~ f n t o  the 

i l iainstem C,usi'kr;a i;o ovz-ndinter. Mast of the j i i ve i l i  les that :  cornpose tire 
r (r 

l ~ ~ ~ ~ t ~ ~ ; ~ ~ , i ; ~ ~ r ~ ~  ~ e f  c h i i ~ ~ ~ k  : ; : ~ ~ ~ ~ ~ ~ ~  fr~ff i  i ~ u l z t ~ g e  ' e e + v v f - -  Creek and Indian River, are 

drtpc2nden.l gpnn habi.tili; cond i t-iunls if? the iriains-cern Susi tna  d i i r in r~  this 

!ieu."lod ( l a t e  flugust t o  May rj*F the next year) .  

,,j, \/i:i6 # + ,  rni'e 10J,O, Age 0-i- chinook were col'iected throughcut the suaim~r 

w- i t i . i  peaks :In Jiily dcld September, T h i s  p;-obab1y reflects a gerierai 

-- k;ickk4atcg2 arcas Li.lv9ougi-lout the system. ~ e l ~  Age I+ f m i ~ h  ~ ~ a d @  up &/J 

, 1 f 1 i t  e p i  tb405e .juver:i le chinook sa'lmon whicii 
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i ife ordy dii.i:ei t h a t  direr:Ciy suppili^t t h j s  i lypo-thesis are the 1ol.i nuruibers 

o r  r,cjn-exi steu~i: cz 'cc i~c?~  dirri ng the 1 inl;.ted sanip1 i n 9  e f . f t ~ ~ t  t i r a t  was 

cirrder.tak,en i n Portage arid Indf  an R; ver .  Numbers c;o"/ '1 eceed dup.i ng 

k t rcre i Y H l  cpen water season were a1 so quai  tt. low a1 thor~gh l a r g e  increases 

':RE C S & ~  fk-om ti;ese traibutar$es occurred dur i f ig  i f t ; ~  1981 f a l l  

uiitriii gr;r t i OYI.  

( 2 )  The low Flow cunditi3:i; aT t i le  rfissin:.tcni Su:itna Riijer d u r i n g  

i h e  IYH2 open water seasnn reduced the c a p a b $ l i t y  of  juveniles 

Iri pass i r i L c i  the S ~ G L I ~ J ~ S  d u d  t i - i b u t a r ~ l  r n o ~ t h  areas, and 

iL 2nt;refari: f d;'cr~d:,eti u t  i 1 i z a t - i i j n  0-f thec,c haj3i t d l  type: i n  

the u i ~ p w  rriver.. 



[!la3 I i t:ijti?ie d a t a  uu? i'ble a m  j ' j a b i i  it% o f  cove r  at: .;?ouslhr, and tr ibu- 

1;ary iiioi; tl.1~ ' i  n.fI u~rlcr!d by cnainctern Sack up -,i;gyests caver- %av;{ CIecr'ecl~e 
r * i t  1 ,  w-i 'th dcci*easi ng mainstem discharge. Are,%: of brusfi, 

f indercut  bar:ks, l ogs ,  and other types a-F overheijd cover were o f t e n  

di?i.~a l;erc?d under tihe 1982 loud flow concli tfnns, rhesc? candi {:-ions may have 

corii:ributc?fti t o  the 'Inwer nilmher:, i;f juvenil~s jt tkrcse sil:e.; because ijf 

i: L ' C ? ~ ~ V ~ C T I ~ !  ~ c " i ; j ~ i ) n s e  f ?  the lack 0-i: cavi.r*, 



"I- : 5- ,, f? &+'' S " " i r  7 te3 "3 
! ti, ! ~ , , f l :  t i t ;  1 3  ~E.C; '  by ju.jeni 1e chir~ook fn~est fga. i ;e~$ d u r i  r 2 t l  

obta j rn  djs+ t r jbu- t jGg61  + n f ~ j - ~ ~ a t j ~ ~  ~ r e r  the general h a b i t a t  types t h a t  



, r t l j  -tp;bij2aayy 3~fiou~ths + 'Th jr; ;yea @)itgndg?i( f o r  0~43:. a q ; $ j ~  if! 50;;;~; of 

"\ow gradie,i.i  s i f - e s ,  or. less k h a n  50 YeeP. where the moi~.th tblc 

i;u.<"r did ".--v % i r ~  3 or s i~ i ; jgh  had a ri;{.-tivcly steep y a d i ~ n t ,  The 5;urface areas 

0% hthe backw;rier regiopls are- r dependeat U ~ G D  L P ‘ ~  butary f l ow ,  f'i OW 

~vertopying the head of of t hg  s i t e s ,  and the ex ten t  of bacAt4p a t  
L ii t h e  rrro~,'~h. !he juveni  le s t8dy program was designed t o  dctermii~e the  

r4zsyonse trf the surface ares o f  these backv~ater. "zooes" ",I changes i n  

ma? ns*i:enj d i  scharije and tn t e s t  i f  the CPUE ;+as diffeu-;.nt be*r:r;e?cn -these 

zones and oather adjacej?t s f  tes; a t  any g i v e n  ~ 0 i n . t  i n  time, f3.y conrbining 

these "C~U ~0mponenL5,  a n  es+;;mate of i n f !  uerjce oaf rcai ns1:em d l  schai-ge 

an juvenile salmon h a b i t a r  can be made. The analysis o f  th-i: d a t a  i s  

presented 3:: A p p e n d i x  F and i s  user: 8s t.4.. b a s i s  f a r  -l;he fotlow-iny 

discussjen, 





"'" 4 y d a h P @ r  ,&. q u a l i t y  paramcter.~ inves"cgatted w i t h  respec t  t o  juvenile 

chinook disotr+ibut-ion included d i r ro" lved oxygen, c f ~ n d u c t i v i t y ,  PI!, 

arld t u r b i d i  ty, il;.iri ng the opcri iy~ter  season, tempg2rature itnd t idrbidi  t y  

are prijhablj ,  ' li~r ri~d in  f a c t o r s  !:bat i nf I ueme t he  cii s t r i  hu?;ion of juve-I 

aTi l e C%.B i riook, 

Seinpei-;li.ur-o ~ff'ec-t:; the bas ic  metiibo!ism o f  F i s h  2nd the piarmer areas o f  

r: cold b!.!a'ter river systenr such as t i l e  Suc,i t na  of ten  at"cvacut; juvenife 

f i s h  (kp i~end ix  F &here there  were significant thcinnaT d i f f e rences  a t  

i:r:i: ~ n i ~ t i i . i i  of c lear  t r i b ~ t i i r i ~ ~ ~ ,  jilverli 1 Q:? were fr.eqncntl y *found i n  

 he ~,ZJ  ~~~@ p i.a t~ r, 'l"f2 f s may a'i so explain why sorilc s'lougi~s t h a t  h a v t  

w a i . - l ( ~ ~ ~ *  , *  durf ~ l y  i:tre wcni;er $1 :;Q h a y e  hjgher  t j r r j s j~ t ie r ,  of 

j ~ j y p t j * j  ~ f ~ ~ ~ ~ j i ~ j ~ l ~  t j k j \ * j l j g  th+2 v ~ ~ j j 2 [ * ~ k * ~  



- ; g $ f j $  
4 - ,.- d l &  ngt dg2mons-trate any e f f e c t s  of t \ 4 r h i d f - t y  on cht-  I d 3 0 k  

d$-i:ritt i"-infi ( b p p ~ n d f  r.5 ~4nd G ) ,  

- v 2,1.2.2.2 ! ~ r i i i i i < j  o f  outmigrt:tion from "zhc i;ribul:a~.ie$,, 

sJi;ugbjs arid ma i 11s tern a i d  i t s  re1 a t i o n s h i p  

to environmental changes, 

'The tinti o f  olatmigrat i c i ~  and t he  fac to rs  Lh3-t inflkjence outmi r j ra t io f i  

o.f f j l . P  .in ' '  
a 1 tne $us? t n a  sysierir have been investigaseed. fa1 lowf ng 

fa+{; toTbP . prob*~bIy  PI ay sorite r d e  I n  dcterrnining outmigrant t im ing .  

v * f Z ) Phoioper iud,  1 he response t o  the ieng.ti.1 o f  day *is pr+obably an 

a i r ~ k e r i d ~ d  Rehiiviariil stiinulus f a r  outmigration. The out-  

~n igra t iu r r  t i m - i  rig prcDablmy corresponds with optimal starviu~l 

condi.tioris i n  ?;he estuary o r  ocean eiiv-it*onrilen'c and  may 

c~jrrtrsgond t o  p'i a u k  Eon Dl nomr;, 



pis$tf w* 4- - -' )labmi tat corjdi e i ~ ~ i s .  Wa (zer tempera+buy#e clan i0-f; gfnce 

++. ~ i . u  2*3 rate OF d e y ~ E ! ~ r ) m e ~ t ,  atid there,fore a1 t t . r  the outm.j<jra-liori 

3' j g ' j~vq;r \< 12 cfi*i nook, Q i h ~ r  factors th3-t wj 11 j f  feet 

their 6vailaB7e food s u p p l y ,  such as changes irr t i ~ r b f d i t y  ar;d 

*gb ,,ow 2 $"[abjlfty :ywjli a l s o  3"" ecS th~2ir growSth rate  and rrlay 

cause alterations t o  t h e  ori*tm.igration *tir~iir:q as dr'scusseci $ 0  

(2) above. Other e f fec ts  t h a t  are more likely t o  be observed 

j ijcl tirig resijn~15g P of  ;j ijvenj 1 e~ t o  df sc. iav-  ye 

.J D 4 9 w c t u ~ ~ t i o n s  of cne rgla$r-asdem Sus i tna .  The rates s f  

otitmiyra"iian or" juvenile ck-inook have heen posf t j j i *?Ty 

cot-related w-ith the daily rr~ainstc:m discharge meial;rri-emen4ts a t  

Gold Creek (~ppendix H). 



The li982 sL i i 4 i es  x b ini?-,ia'ced an investigation of the !;el e c t i v i t y  a f  

chii-lc;o>q jurreni  it:^ ltvr aqua t i c  invev*cebu.ales at s laugh and t ~ l ' b i r t a r y  

riiotrth s i  tes. Compari sovis were 57 so nrade between tht! invertebrate 

co:nmunity cr,mrjosi.l; ifin of dfffer'eni[. f:ypes of sie.5, These studies 

were designed to prov ide  some in i t i s1  fns4cjh.t as to vihetIl?c?r ar n o t  the 

use o f  $iff(+rent types 0% h a k i t a t  asscciatcd w i t h  t h e  Susjtna R i v e r  can 
" ' 1  i 

{3e exp I a ?  riea i n  terms of ,food t;y~).pi;t a v a i  7 abi 1 j ty and selegi : jv j6 ty .  

-*dr P rr*e r;pecies i:oniposi t i o n  o f  the  inverhehra t i .  romm',inity cf5csimilar a t  

a31 5.i tes examjried ~ r i t k  chi rnnnin'id larvae the dorginant -form prc2sevrt. 

The lar*var;l of -the ch$ronomsid bfdas 3.1 so consgfgj~d f i l  greater numbers and 

iv rq ; i e r~ iy  J u ~ i e n l i e  chinook and t h u s  appearcd t o  be it preferred frjod 

i tem. tio~cver, *food itern s e I ~ ? ~ t i : , . i t j ~  data d i d  n ~ o s g y g e s : :  th;if: 

i nt?f~trt.i!~r-atc communi t y  c$c!:posi t i  on had a ma j o y  i of  1 ueplce on the 

sjfi 4: t v z  & w - , g ,  %,f;io;-s ;jf 5u.1~;j-i / Q  chinook ~dfiii;/.; pc>in t s  3. t~  'iiivepLk!,ra*Le cit!rlj-ij;~i t~~ 

f 9 i n  a t ~ ~ b j v r  factor. iioic,,evi!r, no attemp$; ;#;as mi;de to tire 

jfive;r~,cbf-aiy cojialur!is{;ii.s i,r*c:serri, The r*elal$onsf : ip  b~2kweeg *inijpy-'tpij;qal:cJ 

s 8 4 .  

; ;  anti  p p ;  - raf,eq a?' i i j g l : t * -  : t i I ! @  t : h i j ~ t ? t ~ k  t&iij.l*!yi 

fk;j4tdh~j- :$JJ~Y. 



#- 2, I ,d.2,4 nthet* physical 2nd bjoloyfca I cons$;rajnts 



Coho c,eimon, a l s o  icnokJ;ln as silver salmo~, suppor t  t; suh3;'tantsla'l sport 

fishpry i r i  the Susj"c.na R,iiel- and cnn'i.pibui-.e upper Cook In1e-t 

ci;mmercial fisheries,  Each o f  t h e  freshwater phases of the 1 j f e  cycle 

.L # u f  this species ~ n a t  occurs in a. ;inr$-inn of tfic. Susi,tna has in  t h a t  !nay 

%,%.I Adul t  phase of l i f e  cycle 

fqj  g w 2   tio on o f  adul"czoho sa!rr!on irito the Sus i t nc ;  beg-ins i n  the midd le  of 

July artri cnntlribes t h r o u g h  Sfipterilber. 



Spawning @ Irzeubafisn 





ihc escapr:inenl; a f  a d u l t  coho saliiiotl i n t o  the Si!sitna i s  probably the 

Ir;wp?st r,f $fly of 6;he ? a c i f f c  sa'imnn specties, b u t  a complete g i h C i m a b  45 

not ava j  l a i ~ l e ,  The escapeinent es t ima te  t h a t  vias %ade w i t h  Pe*terson 

+% L fl " s s  pnplj'? a t 1  on ~ s ? f r n ; 2 ? ~ 5  qt dild cur1.y 5 e a t i  

d u r i n g  the 1982 seasGn 4s sttqtla i n  Figure 2-7. ihe nue~bers depicted 

i n d i c a i ; ~  the number of kf'ish p i s " ~ i n g  capture sii:e ,fisl.lwheel s ,  n o t  

necessarily the t o t a l  spawners t h a t  cscspe above these s i t e s .  An 

estimate o f  36,800 coho i n  1885. 8nd 74*8011 i n  13132 *in t j ~ ~ :  Susi-tni! Ftijjeu. 

Has made L-iy ~ ~ ~ b ~ i i i i l ~ g  the!  Yonetna sonar counts w i t h  the Sunshine S t a t i o n  

Peterson estimate. ' T b i i  s; \es'cin~ate 9 ~ ~ 1  rjder the i r i  buta t - i  er, be tlveen rjveu. 

mile 6 and river mile 77 w i t h  the exception of the  Yentrla River5 .  

2,2.1,3 H a b i t a t  and environmental parameters associated w l  t h  the 

adu l  t phas2 o f  t h ~  14fe cyc+] e 





ri hl k d i  scharge and teml~era~t!irs d a t a  toll e c t i ~ g  laas desci4ibc;c! prev.iously 

f a  p" f i The plo&s or* mean d a j  ly  d i  %charge and t@mpeu.alu.i.@ 3r.e 

rj 1 f+L j ; ~ e d  J d ~  +. ~ i j a j f ~ s * t  l.kie fl~~qernent o f  s a l r ~ ~ n  10 Append :?: F"'igi;re tI.-2, 

Withfn the natural var ia t ions  i n  temperature, no e f f e c t  on coho 

migrations was obsc;r\ied d u r i n g  1982, The influence o f  discharge an f i s h  

behavior i s  apparent ad ti.,@ hjijher djscharge levels, An fnverse 

cc,rrclilt-ion x t  t . d F r ~ ~  peak flows occurred derrFng m i g r ~ i t i ~ n .  Peak 

f l uws a1 rnt~:cld a decrease 4 n temperaQirr@. Th 1 s re1 a t i  onshi p was 

obse?*vari d u r i n g  the 198% c n h ~  rnjgration as we1 l i;nd c , i m f l a r  e f f e c t s  have 

been observed wi th  the o-ther s;j:ecies.. W.iebin the range of fiovis * that  

occt;t*red dur i r iy  i i r r ;  mqiyyat ian,  no infaiuence om the befiavior of t h e  f i s h  

a t  the lower  2nd of the f low regime pdas 0bser:ed. 



a.rTte?qi use the sni<~iier tribu4tar*fes f o r  sjia9drifilg f r r  aldditfon to the 

naJor. iribuli?^rles. Gash Creek, a small .tu.-ihutary near river mile i 11 ,5 ,  

L " 

F136 r e ; * + l l  , g i i r  **ed; i #can t  numbers of spawn i n g  coho dur4ng 1981, illid 2982, This 

creek f'[c*dr, thpouc;ir a culvert under i;h@ Alaska P,ailroad. Dewatering of 

id ;.ijt b-, ,,, s i be-~ i l a r ;~e l  duri ny i e T y  low fl70\1: per1 ods cnui +l pci"Lentia1 1 y block 

This poter~lial has not been qwantatively citarrrined y e t  Llower a "I 

McKej~zie Creek and t4hjskek.s Ct-eek afso  have substantial numbers o f  $,6h8, 

Substra*ee statjl j-py a t  -the iW-- l i c t ~ t h  o f  these streams has been addressed by 

s tud ies  by R and 14 Consultants 

o - . k ~ r  i ~ . r ~ ~ t ~ l k  + t  P'nf?rienc~$ iif d i ~ ~ ~ l v e d  gas supersaturation nn salmon a d u l t s  

i n - i g ~ ~ ~ r _ i n ~  into Ukt!!'l Canyon has been dl'scussed previously under chinook 

sa'iman $ 5  not  repeated iie;)-~., 



*> f fw w't c* 

+?,J . , , j *  f t,jt;rer 9f$c*caps $ha & 
- 

?ara i uence the spawn3 ng success of 

c a k ~  salmon 

t u r b i t i i t y  an ",he sg j lcr ; t j~n  of red&, the s~f focat j i j l .1  of rgdds by 

suspecded sed-irrient, and the cover or dep+th ,*equirements l:o provide cover 

2: -* , d  a t  ray  1 ! im4 - t  the a b i l i t y  04 the mainfistem Sus i tna  t o  

f2:a,orf; s a f  B coho salmon spawning, i c e  pmcesses must be a majar  concern. 

btJyyyu i l l y  eFb*hP t h e  i c e  farlnatian [ J ~ O C P ~ ; S ,  channels can become delvdittered arid bed 

5cuur*! ng rnsy occuka i n  isolated areas, intragravcl ternpei5atuv'es may vary 

:jrea"cly i n  a short  period o f  tirrie arid !:jay adversely aFfec:t egg or alevein 

S U I * V ~ V ~ " ~ ,  An understanding of the e f f e c t s  tha-i: i c e  prcjcesses have on 

flew patterns i n  potential spawnlag s i tes  and on ~4in ter  thermal 

C ~ ~ P ~ C ~ P ~ * ~ S * ~ ~ T : : : " ;  e ~ ; $ e n t f  31 fo  de f i  7 ifliil;s tt $pawnirlg urlder current 

f l ow  coffdf*t jons a y  uf ld@)s u*@yu'\al:gd c~nditfons, 



v 1 coho 1 0  yrok~ak;ly erirerye from the gravel i n  the< r na ta l  

cYe?ar pdater tr-ibutar-ies i n  Mavch or Pipi-?'I, From this  time u n t f 1  they 

ou-kmigrate in'to Cook Inlet,  they are ac t ive ly  feeding anci are dependent 

upon sui"Lbble habi ta+t  .For+ reedring, i\ge (O+ coho apparently spend ?;kc 

&2t .+, * 
I ic..;r) tna monl;!rs aFt~iyl enlzutyence j r t  the  v i c i n - i t y  o f  the i r  natal  areas 

(bZor*row 19013). Tirey apparent1 y begi il redl s-tv.3 but i  ng downstrean! shctr*kly 

a f te r  this  i n i t i a l  per iod  and arc collected i n  em;r17 nun~bers a t  habi8tat  

s i t e s  as.;or,'?i..ed w i t h  the mainstem Susttna (Figure 2-0 Rearing by tiir 

young o f  tire year a l s o  occurs k i i t h i n  t i le  clear water tr.$bvLaries w i t h  

9 jow.4f- i  
f cant ntfrnbers pre;@rit u n t i l  laate faS1,  A t  Llris time, apparently a 

~ i - j h s t a n t i d l  portinn nS the pupu l i tR t iuns  ol!trr~igrat~s i n t o  the mainsi;em 

S u s - i t n ~ .  From t h i s  p e ~ i o d  u n t i l  Flay o f  the nex"c,ea,rlr, some o f  the 

j ~ v c ? p i * i  lr-c; t h a t  * iri Pori:acia d L  Creek and lnd iar i  R-iver and other 

ci:icir v:ater tri  btrtarles a ~ c  dcgeriderri-, upon hab-i t a t  condi ti or rs i n  the  

mai gjr$sfg :;us $ tna, 



Re l a t i  vet Ak~undanee Key 



pl c t ~ e !  * The uuiinigration of these older  fish W ~ S  &ayrsic!erab,Iy more 

recjul ar tilri~iigilout the  sumer i;nan other spec.i~s of sirlmon (Appendix 

t r a p p i f l y  ei;for"is that rjcctaihrad a<: slougi.rs and i r i b u t a r i e s  dur ing  "tie 

].:Jfjb arid 1982 open water seasons ind4ica(-ed a substantial dt iPference r'n 

catct i  be lwe~c l  the yt$ars. 'ffris f o l  lowed a s f  m i  i a r  pat tern for 

chinook juveniles; possible hypotheses as to the cause were djscussed i n  

4l1t: ckjnaak scj?man s$ctfsn, 

Varfiiticins i n  t h e  distribution of coho f r y  w i t h f n  the specqific habi-ta"r, 

;i'res drrd ~ ~ i c ~ i b l e  C;IUSES lire addressed i n  the following secation. 

2 2:. 2,2 i!abai t a  t and envi rbarinienata'i fac tors  associated wJith %the 

J' ~ia-r i  i L  l e  phase o f  the l i f c  cycle 



w, B e e 1 s-t i~~"g5 addfpq**- . - .  ws3;ng the response u f  juvenfle coho t o  main~ te r i i  d i s -  

" X  charge changes vere s i m i  1 ar to those For chi nook juveni  1 e s t u d i e s .  -3 

I*.ng, r; f- o f  r-i vcr4 above tklc; Chul i t ~ a  i o r l f l  ~errce was *i nver;tf gal;ed (45, -: :-q 

dzs igrlated t iabi t a t  lucatians at the ceauths o f  tributaries and sloughs 

-that had r e l a t i v e l y  h igh  ca tch  per u n i t  effort rates dui-iilg the 15181 

i r ivestiga"cions. Ffve other s c i t e s  were se-!ected i n  *the !*each of river 

below the Chul i trja c$nf'iirence3 1 fir:re prinlarily based on t ~ i g i ?  ca t ch  

rates dt i r i  nq t przvious siiasorr and the log3 sti  ca'1 convenience of 
i/ X 

sdnlp l .i ng. I he response o-f the physical ha b i % a t  compor~en"i:aas heen based 

on the F o l d  Creek gaging station of the U,S,G,S, f o r  the upper reach of 

river. 3rd the 58nrg:jkSn~ s t ~ t i o n  for: the Tc~wev., 



.hd.~i)g!s I;? i3ahjta.c- $3 refmiectcd by fipljgltdix Figures 1.'-7, 1:-8, and F-9, 

increase w i th  the decreasing backwater zone. 

7)if 5 i j i2 l :  i ) y ~ i j j d ~ ; ' d  a ~ ~ r y  91211f ra7 i l l t " t / j ~ t j  of e s t i m a t i n g  the loss or cqain 

0; brahi e a t  used by ;juvenile ccjho, The advantages ~f this ncthod f ncicCe 
@ * r@qr;nr?ng a relatively lobs level of r$esources so a reiat~iweiy large 

nt~ntijer o f  s i t e s  car] be s;sn~pled,. The cviltuat*icirt aF h a b i t a t  value a t  a 

particr:? a r  s i t e  -is esti ir iated based on the  actual observed d i  s t r i  but-iorr 
%% o f f f i s h  a t  the s i tes .  { h i s  eliminates the  problems assric-iated wi"ch 

;1 i silributian beirrg in-Fluejlced by other fac:tors such a!i n;i y r a t f ~ n ,  

proxiniity t a  nai;i:i a r e a s ,  etc, The b iggest  d4sadvanl;age o f  t h i s  ap- 

proach f o r  coha i s  t h a ' c  micro-hablt8-i- changes wi th in  the zones t h a t  

nr:ci;r w i t h  flnvr w s i i  l n o Q ~ r o v i d z  i"i?y e f  Pect on the h a b i t a t  ava-i labi l  j t y  

' i r ids i i~s  cilI atejd. Oh~ev*r;at-ior:5 0.f the ef fec ts  of di;charbge on awai 1 - 
ab le  r:c?teu arld the apparent dependence of coho salmnn on this cover  

suqgej t t h a t  t h i s  component of h a b i t a t  nay be an important f a c t o r  that 

- FA-,.,- t r i i s * : p i b u t j o ~  0-l juuen*i je sairllon. 



-+ r e;nyc2viat~r2 a f f e ~ , t ~  tjle b a s i c  rae$abgl ism of these 5pcc;es; Harmer water 

f ~ . ~ q u c ; n & l y  acts  35 an attractan-to these fislr, T h i s  may a l so  be a 

fact;jr i n  the d e ~ s j t j r . ;  of juvenjle coho observed fpl ~ 1 0 u g h ~  tf1a.t havp 

Marmer temperatures dur: YICJ the w i  nter months Because o:F grounQ'waLer* 

i nS9 uenc~s ,  

T~ F*bj .i d i t y  rnay a l so  aT.F~?ct  the distribut-ian o f  the species, prov id ing  

cower f rum predat ion ,  bu t  a1 .;it g grimarhy production, faad 

avai lahi lWi t y  a ~ d  probably foeding e f f  icierrcy, Coho salcran juvenf ler, 

appear -to be found i n  c l c ~ r  water as c~pposed eo t u r b i d  areas and were 

rnos"Cabudan t i n cl car wateu. t r fbu ta~ ies ,  The trilsatary m o ~ i t h  hab i  = t a t  

w*i t k  low va;^loc.i t i e s  c ~ e a t e d  by mai-phological pools or by Sacked up water 

.Fro% the mainstem, o f  ten had su i~s t an t i a l  numbers of coho juveniles when 

there was av~~lable cover i n  +&-; , ire.  fnrm o f  cr~g~ergeitt vecjetatr'an, Y f  cover 

was low i n  the lower p ~ s l s ,  concentraliorrs were of ten  found i n  the 

f a s # t e p  kjatler% o f  t h e  trf hulary upstream af ma? nstera influeurces, 

Since cover piqs not taken i n t o  account in the analysis of the hab i t a t  

ind.iccs, t h i '  pref~fe.nc@ ~ O Y ~  'the portjans o f  tile study s i tes  t h a t  d i d  not 

have vdater backed up from the mainstea was thc dcf!~inant influence on the 
J r *  ndi*J &at ~ a l u e f  pro jec ted  [AlJpekdices  F and  G 

P+ P I  P ?*L I ~ ~ ~ d : ~ 2 ~ 2  1 t i i ~ i r ~ g  of t1 t j t i r ; - igv~t1+~i t2~ bfrot~~ tlw! t r ib t~-~-" '  .,dries, s i  !:ugh5 and 

aa-i nstem and *i "i srl .latiorr:;l~ip t o  ~t:!vi ronmentgl changes. 



4 U 

[hcjpe ;re ~a[;i& d a t a  avai?a$?e *that indicate (;hat j u v c ~ i  le soit0 strlmon 

i i ~a~y  43~I:mlgrate e$.rl i e r  if densitie-; are l i f ~ h n r  2nd 4 41 winter development 

rates a1.e rt :$her (Har~;man e t  3'1, 1932). The rate of ouetmigration of 

jui/:%ssi7e cohii i n  1982 had statistical 1 y significant b ~ i t  madest 

carre Iatinns kdi t h  the da i  ly mainstem d i  $charge rneasure~rlents; a t  Go1 d 

Creek (~pper ld i  x H )  , Juvin*i Te coi;o salmon outmigration was mcire even1 y 

dis t r ibv4ted  t h a n  ca thov s l ~ e c i e s  thr.licryilolahk the pe,+iod the outmigrant  trap 

discsmarcqe before s u f f j c i f i n t  fresh water growth occurs has suggested to 

other invest:ioa-lors possible value i n  regulating f l @ w  (Wartman eC 3 1 .  

c. .a 

19G2). [he s i z e  o f  the  in t l iv idua l  and behavioral Per;porrse to 



consistent pattern. 

-a l 

i he qua1 i tia"r_i\!r i n v e r k i  yaticii~ conducted has estsbl isi?ied the! p r i m a ~ y  

s 4 a  f '$ 
I .ed by juveniq1e salmon b u t  Further s tud ies  would be requiuled 

ti! provide any quantitative comparisons ol: hi lb' i tat and inver"crt~*te 

c~rrmlurl.it$es t g  gainsterti f l o w  a1 teraeions, R ~ l a S i ~ y  %Food avai1ab.i I i.t6y to 

fjuvenile coho requiremc~ts \;auld a1 so require additional Znvestigati~r, 

2,2.2,2.4 Other physi ca'i and b io log ica l  co r~s~k t~a j  ots 

As w i t h  the other salrnon jureniles, the d i s t r j b t j - t f o ~  and abundance 

juverri l c crrho salmon are unduubtedly i n f l  U P D C ~ C :  i)y many otiil?r 

[dai=a@jctei s ,  b o t h  physica l arm! biological, Predation by other f i sh ,  suc:h 

dij rii:'! 1~ Vat-den and burbot ,  :iiai/ effa_ct.ives1y restrjs'r. thpj r $3 si ; r fbuoic l~ 

t u  areas o f  heavy cover, 7hey may a l s o  csrnyetg f o r  foori re:.scurces w * j t I ~  

otiwr .;pecic:, such 35 chinook javen-iles, which may i n  turn r a f f ~ c t  .* .4 *c 3 

the i v. rriic:ro-krabita !: preference (Hal 1 avjcd Knight 1931). 

~ j . p ~ ~ @ Y I ~ ~ ~ ~ i ~ ~ ~ i *  cl+i2rhead crjvc!r may be re'! ;\.,"iG4 to p rcdn t  ion by suiart 

p j ~ ; ~ ~ ~ ~ < j ~ y 3  $ :dLa*A j ]  /"\p[a:t* I i r r  it*: ~ > % Y T I S ~  g u l  I:;$ ailc! i<4!3(~fj:;hk?rs* 



2,3 Sockeye salmon 

6 - 
i hi sockeye :;a*lmun, a l so  referred t o  as red salmon i n  Alaska,  I s  the 

" $ most impartant carmnercial salmon species -in the  Cook I r~ le t  auza, ir. 

also coni-ributees ?r: 3t-1 imporstant sport f ishery, The disi;r$bution of f:he 

f i s h  s r~ec ies  by 1 i fk thistory s t a g e  i n  macro-habitat areas that have been 

i d e n t i ~ F i ~ " J i n  the Susitni-l River drainage i s  depicted i n  F i  yure 2-4, 

i ' h i s  repart ddiscussczs the? Fresh water phases of the sockeye saln;on8s 

1 i f e  cyc'ie t h a t  ciccur i n  dh@ porticn nf the S u s i t n a  basin t h a t  m8y be 

i;cied by the pr5opclsew i~ydrociec-tric project. 

2.3,1 Adul t  phase o f  l i f e  cycle 

In Cook i n l ~ t ; ,  two d i : t f i i ~ t  j g  0' sockeye salmon ciln be 

observed. An e a r l y  migratl'cln t h a t  bc.gqin.; ir! June i s  folloc.ied by a July 

'OI" 1 @fgra. i - inn,  i nc ear ly  micji';ltior~ wdi: thuu;jhl: t o  be pk%finar.i l j i  assoc ia-led 

w i t r i  thcf  i;c~;jj River, Jgb; :;l:ijJ ie:; . t ; h ~  ',usj=tri;l River. den*t- i . fhied a 
r.v ;r:iai 1 e a r l y  m i g r a t i a n  i n t o  the Ta1 ktlei:na River tlusainayc. i he commercial 

a * 
bjarvgact u a of Susij;na S~OCI(  f f i  pyjrn;ar-ily k~ - 6 fi ECL$,LC~ a t  the l ate: run ~ h j ~ h  

is thg: 1 arger o f  t ; i ~e  two.  

2,3.1,1 kciiiit i.ia;*ves'c by sport and  coe~lnr?ri.ia! Fi5her.i~:; 
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7 3 9  2 . 3 , -  L D l  sci;zrge : wa tci. qutil i ty , aod temperattire 

re i a-tionshf pzi w S t h  ddul  t sockeye salmon migraticn 

The '~;lm-i:-ig ui' sackgkye sdlmon migrations i n  "r,e Stisitna R$v@r have keen 

f j  !&i "kh f i  a fit/ j'&j j g j i 3  le l i i  i r4ye  , sf  ajj 1 a r t o  kkia 

presented earl -ier for chiriiioii and cello. TI.rese mov.nls;nts arbe i l *lustrated 

i n  Appendix Figure 8-5 and the analysis is described i n  Appendix E, The 

peak of the sockeye migration i n  1982 irlvfrsely cau*-elateb wi t ! ]  
6 ,  r 

d4i $charge, i he mii?iements iippear t o  decrease as df $charye fncredsg-~ 

i ircreased rnovefilent occurs as d i  scharye clecp'easg?s, 

fic~c:f, fi; tlot d illdjol" *factor  f o r  sockeye salmon w'i$R 

p s r h a p ~  the except i cia 0.F CIiase Cmek. /\'I P k ~ r ~ ~ g l l  ~~capel i lent  was nai; 

docurrrented -irr Chase Creek i n  1982, earlier studies JACIF&G 3974) 

t s ~ ~ q : ~ j r ; e ~ t ~ d  :;oi:kcyc salri;ian s p d ~ n * i r l y  10 t h  is dr*asi narju. The problems ~ * f  

access in'a %he &%a1 Zer etrihnCar..ie; ~ " t l owey  mains kern f"\ r.iws is addressed 

by a r2por.t by R&W Consultants tQ&M 1 9 @ 2 ) ,  



I n  ~;rddi t i !~r i  i:cj pascage i n t a  sloiigkis, the availability of srjl'tahle 

spil"jn.ing c:,or;ri-itiuns has beef1 evaluated for S l ~ u g l ~ s  88, 21 antj 9. By tlic 

u*;& O-f iFGa- l i l  m o d ~ l s ,  ari &nalysis of' the  physic;l h a b i t a t  unqfcjp variah;"[e 

ii. I-. + * \  Plow condi t ions has  deetB prnduced i n  Appendix U, 

A1 thoimlgh infar~aation i c, available on the physical habitat, the ztniilysis 

k !,as n o t  y e t  included im3g by sockeye salnruil because o f  limited data .  

5u.i "La1 e df scRa~'ge and tpn:i~er.rmture coridf tion., dv.r-4 ng other phases of tile 

1f.i.e cycle must 8lso be corisidei-ed -in addition to adequatr? passage and 

P C ~ = -  I ' + + -  c o r :  Opiii!ral pass~rgt. and spabini rrg cand i  ti may 

p r r ~ v i d i ?  v 1 i "t1:?e henef't Po the f resiiwat;er production 9.F sockeye 

%?;,a1 t.; i f  i n c i ~ b a  t ? u n  afid rearejny &r.e ttro iil;~,.jov. 'i i m * i  t s  on product-ion ,# 

047- i 

; j i t : s ~  ath~~iq f;ictrJr-s drSi;. addy*es.c;ed i n  4:jle f o ]  l n v ~ j  oy; d-i rcljssjon, 



WL>* 

j j ;  be ~5ec-j fu-turc anal : js fs of' h e  poterlt jal  o f  other 

nonca4sl~i jgh ij;ri~-itats ic~r  ~.ni.iiincecl prodijct,ion of sockeye and car3 be a lso 

imsecj i n  fui.eher ai lalysir ,  of the effect;s of high tuatcr on subsetrate 

r.t ~ 2 s d a b i l i  ty i n  these sloughs,  

3 4-" i t  a I e i i iltr $ d d d r e . j ~ e d  i n  these s t u d i e s  i r, the 

c:ci:ft2i:-i- o f  i;u-,peril::d seditnent on the substrate. deposftion of 

suspended sediment on the gravels used by the  spawning sackeye has been 

doeurgented t o  adver.cpl y af fec;t sj.r rviiia 1 of f ncubat i  ng embryos, general 1 y 

by suf facat los l  f [:;<jmmto, el-. $1. 1978). Substrt~"ce used by the  spagnerr;, 

:re@& t o  ti. [~er iodiea" /  ly  ~leanseci by f ~ i g i i k ~ . a t ~ r *  vel o c i  t i e s  t o  renlave ttke 

&+p~"; i t . t j  :<;$dimeill;. ljoeever, 4 - f  thr)  &a vn,i , or* ' l t  kt i es  becnme egcer,sbi ye, tile 

be camp le-tel y washeci out, and s u i  tab3 e spawriti  n g  suh:ii;r$te 

+,,;*If tt+ ~ ~ c a 7 + ~ ( + ~ ~ ~ j  I -.-. ~ i C * o  a i a r g n r  bed ma'tcv~fal wh.Ic:ll i s  u n s u i t a b l e  f~ 1. 

S p 3 b$J"! 7 17 g , 



2.3,% Tncu!3atiori and emergence phase o f  l i f e  cycle 

The  i n r : uha t l un  or" sockeye salmon eggs a f t e r  spawning and the subsequent 

eriieryeflce of i'juveni! e sockeye f ram the gravel erlcompasses tkrf period of 

t i i n &  Fvsotrr eav*lsy Seljterober u n t i  l June of' the fo7 9 ng yeaim. Ongo3 ng 

irlue';'eiga'tii~i?s ~ $ 1 1  provSide Mure di ; tb  on t i n i i n g  of incubat ion and 

crriergencc and bu i  1 1 be inc l i jded  i n  a ttdfntcr report suimmary. 

hddi  tjorla? coirti-ol I ed sttldy o f  the e f fec ts  of eenirjepaturc on sockeye egg 

incuh3tion i s  hcing ~ndertaken by the U,S. Fish jnd  W i l d l i f e  Service.  



b-2 r- r ,  .3,3 Jli;iiinki l e  rearing and migration pliases 

7lte ;i.-... rs.iur*l rig i j i ;as~- o f  snckeye juveoiles i n  the Susitna Rirter* above the  

C h ~ l  i tna River i;onafluence has teen puzzl i ng. A1 t h o u g h  s~bsJI:a~~l:.jal 

numbers o f  snckeye a d u l  t s  censi s t e n t l y  return t o  selected sloughs above 

the Chu i i t n a  R i  ver cnnf f uence, juvenile rearing above the confl uencc has 

been d i f f i c u l e t  to document, Since sackeye are p lank ton  feeders and most 

I'rcqtirntly r e a r  i n  lake enviranrrient~, sim41ar types o f  habitat were 

i;hotjgki"c-%o be reqiisi red f o r  successful rearing of *this specic$s, Anal<ysi s 

o f  the a d ~ ~ l t  sockeye scales and thc operation o f  an outmigrant t r a p  has 

prnv-idad %he? O i l l k  o-T the evjden~r as tu the r~atwre o f  the j u v e n i l e  

sockeye rearing b u t  major quest ions sdil  l remaln, 

9.3,3.1 ket a - t i % ~ e  abundance o f  juvenile sockeye salmon 

D l r ; j a ~  13j32, "'-ti I . ! ~ L  i ~ t i  beach seirles avid electrui'ishing gear p r ~ v f d ~ t i  

infn'u.ni i i i icn 00 the  dis t r j l , u t jon  o f  sockeye juvcnj les.  Soclneye werQ 

CQ l lected at a1 l of'  the  six*keen sampl ing  s i t e s  between Goose Creel< arid 

4- 7 
.-3roi?gkr 2 dur - i ng  t he  sumrrrrzr (Figure 2-1.2), With thz excep"iion 0°F  a 

sinall number. o f  Aye 2-1 juvenjles collected a t  S:c?i~!jl, G f i ,  these sockeye 

were a i'i yoiiriy o f  t he  year (Age 0-+). 'The crutntfgrfiijl trap, w h i c h  began 

cjoeriltiaii on Juf~e 18, pu .~vfde t i  rrior'e ~ ~ i f ~ j f i ~  resgd t s .  *[he Age [j-i- 

.ji;isen i I e: were col 1 t lc t i$r !  &nui ng tl-re Surr;ni@rs period gj "h pli;al: c;jC~l?/'/i(af*ii- 

occcirl-iny c!urinci i:ke :gcoird week in JdIy, Less :J i,ercerl*i: 0-f *t i i t2 

I "I  

j ~ i ~ i ; n i  / p ;c'it:i.gyq rr:'/ 1 e!:-kf:.! a t  rile :rijol trap /\gc 3 -+, 
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The aii;r i y s - i s  o f  adui  " cockeye  sceie patterns suggests %ha"cthey are 
- 3 3  ! rb:ari ng 3 n -;tr@shv;a-ker dgr$ ng r ju\ieni 1 e 1 f f e  phase. I ne ty of 

.* c F ~.r$i.urn'ing a d u l t  sockeye z a l m ~ r l  outmigrated a t  14ge I+, thus 

were s ign fP ica~ ; t l y  d-l stinqu-ishabie From stacks o f  t i t re  C h u l  -i t na  or t h e  

DO fry rc.;?r above Currjt S t t a t ion ,  "chc clu"chors suggested t .hat these f ry  

most l i k ~ l y  die o r  move t o  areas 4n the Sus i tna  River below the Chul j tna 

caaflolence t o  map, 

The movement o f  Age O+ sockeye monitored by the outmigrant t r a p  and the 

1 imuited nutnbers o f  juven i - fes  ca'ilected a t  f i r s t  appears :a suppor t  their: 

h;gpoAthesi c;. ilowevctr, substain-t-ial numbers of rearing juverli les r~~ay hav2 

ou lriii y i-ated by 1C1e iiirne the ou tmi gran t  * 4 - a ~  gas i nsta? 1 ed 

i-:!rtherj $he ca'lIect+ion c f  Age bi- JuvenCi1cs i n  +the ouP,mj g ran t  t r a p  

iiidl'c;",ed ront-inira1 gru~jth d u r i n g  the sumer. The food h;,\l$ t s  

i nvest igat i rrr~ fndb/riiteC ~c"C:VE: feeding 04: Juveni 1~ sockeye the 

r;locjghs didring the smmer w i t h  p1anl; tunii :  fcjri:ts i n  addc l : ion  ti: lar*c,icr 

i n s ~ c % s  being used.  



7.3,3,2 Hsbi t a t  and envi  rcnmental f a c t o r s  assac i a t e d  w j  t k  the 

juvenile phase of the l i f e  cycle 

Asi~n.i:r; t h a t  the juvenile sockeye are rearilly successfully i n  t h e  upper. 

qtjk -: A-t- a- d r a ' i n a g ~ ,  *it 1.; important  t o  dekemine how t h i s  population 

;j c' i Y  5 qt ee - , .  to charfges i ,, thei  r phys-i;21 envi rorsmendt. The Fol1 awi og 

discu.i.;ion adfiresses primarily the distribution and assocl'ated h a b i z t a t  

~i thir.  Agc (3-1. sockeye 5n t he  study ar4eas itivest iyated d u r i n g  the 1982 

$-' * s 7 e 1 %@B$QQ, 

2,3,3.2.1 Fhysica'l h a b i t a t  conditions of rearing juven41es 

i l i ~ :  i5 i .Z :aii;k i l w g  pu*c,gr-arli s ~ h ~  ~ e s i  yned tri prnvi de, d i  s t r i  but? oritr? d a t a  on 

sockcyci : ant! to i dgnt:j fy fac-:tny's ~IIJ: 1 a-ffect: t1re-i jY 

di.;tri bir t ion,  The r a t ~ o n a l s  fo r  the deveic![in;ent the s tudy  design t ias 

i:e;3cr-Gi bed eltu,"l ierb -it,r cl-r'i i;<rok. inion. The samp'i i p t * ~ y  r-am f a r  

0 a j u v e n l  i f  sockeye ~ 3 9  3 i ~ 0  def; jg3ed to c9siteramitic the aieai; where - th is  

I: i" , a "" "a 3 r+rwjlrs years ~ f ~ f j i p q  i > r ~ \ ~ j c { p d  ] i t t ] c ;  ~ { j ; ~ ~ * j ~ ~ j - ~ - ~ i ~ ~ - i ~ ' /  

$!.jftsi..r:lijtdi(jri. I * d  .]u.if:jJ?r*ily t i@ i :a i~sc  o f  leim.ita.tjons 9-f f:hgq;ol l@cti i?y !4<,; 

"- + - *; ( 2 ~  b : $ 2  a r i ~  iys-: s of'  juverji ici sockeye hah 5 t a t  43t.a j i 1 %  

lie - p p p j  j d( FT ; j f 4 r  i g-~kqi d f  L ; C ~ % ;  i 



"[he ~ i f r fec ts  0-f majnr*-f--..~. . , i : i . ;  discharge on juveni l e sockeye 5;alnnn reari rig 

h a b i t a t  i n  Slough 8A, Birch Creek and S lough ,  and Slough i s  out' i lned 

i n  A , , p ~ n d i : !  F, and i i e f u s t r a t e d  i n  Appendix Iq-iguve F-10, F l - l l ,  and F-12, 

,'he krabi-tat rc-spaose to discharge i s  iiillsil;ed the  study areas def ined 

$ f l p p ~ n c j j x  E ;?k tiles2 * * " J v  :> i L ~ S  a 

l'iic pa tterrr o f  catches ob~erved indicates t h a t  the juvenfle soclieye 

preferered '[ow vu'ioci+ty orees and were most o f t en  assorli,ated w i t l l  

D I baq:ked up area o f  the mainstem Susstna. Frequently, the cuncentrations 

of j:ii~enile scckcye were near t h e i r  n a t a l  s lnugks .  A u  ici iportant 

c>;acptior: was Slough ;A which d i d  noat have any suckeye spawiling and 

consistently provided h a b i t a t  f o r  rearing juv@niles, This s l u ~ r g h  h d s  

re'! a ' z i ~ e l y  r.;! ear i.sateu., 4 s kieavi 1 y veqc"ca2;ed firnf;nri -/ t:; per i f i leter,  and 

i l t j  1 i i i i i ( ; : 2 i : i : ~~ l " ;3n  $ccer,s. f'he preje:if;e of h igh c o n c c r ; t r a t i ~ n s  o f  

juvenile :sockeye i n  t h i s  ~ ? n e r q h  S U ~ ~ C S ~ S  t!!dL dccess i n t o  s loughs by 

P % rear*si u q j  .jtivcbni 1.2s ni;;,y be impor*tani; fat tor a f f e i : t i  nrj i;hg$i: r k  5 u r ~ 3  vti ! 



. %. 6 {ne f g c t t j r s  which &--mi nate  the  d j  s$:ribui;4rnn of sockeye sa'[inon ar+e 

praiiably temperature and i ;u rb jd i ty  w i t h i n  t h e  s'lougks, i n  a d d i t i o n  to 

the  hydu-ail i c p~r*amett.rs d i  scusst3d earl .iep. Sl augh 6Cr9 ~h(!re the heail 

f "  i s rarely,  ir ever, breached, had large conceiltratiorrs o f  Jt4iveij*l*\e 

sor):"ciye, Slough 11, where the head rarely breaches, a l s o  had 

:ig!;if icsnt  numbers of rearing sockeye, Assuming 31 ough rearing sock+eye 

h&v<+ s i  1 r ruqui remi.11 ts t o  thei r 1 a ke rear1 ng re1 a"ci f/t3s3 thr? 1 ow 

v e ' l o c i t i e s  and low t u rb id i t y  levels o f  sloughs where the heads are no t  

open to the ~ ~ E S Q ( J E  c f  mainstem i~d t e r  giay he importanQruerequis'itel; for 

c - + ~ . c ~ " C i l  rearing, ,.B Ct,,! 



" r r  

'2,3.3,%,2 fil.:ing n f  oatrnigaba.tiot2 -from $".ke t r ibutariets ,  slough.; and  

~,a,insf:ern and .i ts relationshi11 t o  environmental chdnges 

Factors  ;:f+fecting {-.he autmigr;ition of suckeye .;a imork ju\len-i les  can be 

q u i t e  ccmpler .. 1r11merJia-t~: 'ry iafttir ernersgi n g ,  sockeye juveni l es yenc?r~l l y 

r q b ~  L . d > b ~ ~ i b ~ t e  % rb 4- into i-eijriny h a b i t a t .  T h i s  red-lstrfhutinm behavior i s  

apparent ly qeneticaljy controlled Br~-arlrron 1972 Juven i le  sockeye 

s.py;rv.c+n.tiy a l so  pass t h r o u g h  a ijer-iod of tilie when the ,y  are ab le  *.,n 

successi;ii'iSiy srriol 'c. 1.f PE- t i i ineb i n  freshwater p35k their rn'igratian 

+. ." i. .!at!, .i:l-ier r response to the presence o f  s a l t  water may :again reseiriblc 

t,s- ($4 v $ a f -fwfie , Gdhkdatcry Fish and they can remain land -locked (Foerster 1968), 

O u t r i ~ i g r h t i ~ ~ i  0.f juvenile sockeye frorri lakes 4: a l s o  af fected k:~y 

i:eij:i?e ra tu ( For  r .~; tc  r 1 ')iif3 



k ~ ? ~ ; r i f i q  2nd food 5gppj-y 4 %  prohabl ;~  "the 1 irriit-ing f a c t o r  i l l  

r;r.oi.iuc:tsiour of sockeye sa7;gon -1 rr 51 o1:yi.i enri ronments of the Su;iCria 

0 5 k "a ,#-"a above the C h u l  i tns c o i i i l  u c i ~ e e ,  Sockeye are general l y  ctlns'ldeved 

l ake r*earing :;pecies ii;i .thg~gJ1 31 ough p ~ p u 1  ati ions are ~IO-t !lnCOmimou 

(Foerster 1Y6fj ;  McCarJ1 e t  31. 19791, Recent s t t id jec~ (McBride 1983) op: 

thl3 F.t;r;t River nei.;- Yakutal: 1 n d i i : ~ t ; e  l ~ r g e  r c tu r - i j ng  runs can occur i n  

u.*iircrr; 8:~Jnr rc rupnr ,  arc. frof i i  0-i- Age atatmigrants, Tklfs suggests 

? i4ir-i te t i  *f:re;li waf;er rrar*-ing , Our 1 is!$ l ed  .Investigation of food habf es 

indicated t h a t  sockeye were fet+dirig on an assortment 05' aquatic and 

A ~ i c  % $ - $  i - ~ ~ i r i a i  v c 4 + w  i r i ve r teb ra tes  btji: a 1 so had s- igni f fcant  51 ouyh  zooplank-ton 

thei: d ie t ,  The downstream migrant  d i  stribution noted by the nutmi gran t  

t r  c i.*rtfes [nay reflect d i  spl aqemenl: 1 r!wer r-i ver areas j~ 

search of ;flare fau~r;- ,h?e Fond s u i ~ p i j p c , .  The s i z e  and growth measured 

f i - ~  I + t h r  few ACJ.~ s ~ r ~ i t ~ y ~  tka'c  ye cojieceed was i . ; j th j r r  t i .3 r ~ ,  ra~ige o f  

f* ,., psk9r 1 : ~  * i : rsocia i :sd ijiitkj lake jlopu'! a tjc;ris j rl si.u6tll centu.a'i A l  asks, 
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,,** / jje ci-iljm f f l j r e P - 8 A - L  

y t  ~ ~ , o n s  i n  the Sus.i"trra have a minor correlation w i t h  d i s -  

C!I~CCJG; dp;,arent'ly, shor-t d d r . a t i ~ n  h i g h  water periods cause a decrease 

i 0 i cjr;ji: i [jrl i * s t e i  + l i r r i  u&ser*tja-tfar-r i s  Basei.d.1 sta both the 1981 and the 

i982 d a t a  (AOF&G 1982; Appendix 6) , 

iiectiuse t i le iriainstrril 4:empei..atj1re d u r i n g  the chidm m i g r a t i o n  yarded 

P ;  d i ~ ( : / 1 $ ~ / j q ,  th<: e h j f ~ ~ t  0-f %atcsy, 4% 1 t he  

d i ~ ~ c h a r g e ,  may be a fac tor  i n  decreasing upstream ~riigration. 

Chunl were obsei-ved a t  c2iqh-t stream+ above C h ~ j l  c ~ n - f l  uence 

.ln 4 Portage Creek, Ind ian  River, Lane Creek and F o u r t h  of , ]u i j i  

Creek had the larges-t chum salmon survey irrdcx counts, L i t t l e  Portage 

2 1 Cubeek, F i f t h  of"  Jialy ('reek, and Jack Lorig Creek a] so hiid 

chiinis pr-esent dir r.3 ng  t h ?  i;urvegt;. The. trj bij ',dry ;nad tiit! $1 uuyh -i ode;: 

courits prov ide  only r ~ ~ 3 t f v ~ 1  abundcince o f  the f - i s i l  dur.incl peak cpai,i~~ing 

lier. i atis, kb.:i: i u t e  vitrrnliers o r  lierc~n%a:je cj f  t h ~ :  cscia.pclnent i yj tskjc: 

ii i i i'e i erj i: hab  j r;a! ?:yps kitwe qnt ~ ? ~ F ; . Y I  c iet~~.i : i - j  ~le(j . 



q "" " * $ ;*" C j b \ ~ m s  y j g t y ~  r;bseryed i n  .L/ of: 34 sloughs surveyed *jn a i d d ,  Tkje yye~2;est 

$" % "% number:; recorded a t  ~ f ~ l q h s  r - ,  11, 8A, and 9, ~ i t h  aver 80 percent 
*- a: ttle ~ { : ~ u g h  index r ~ g j n t r  occuyp jng  if! these areas, jkie effects of 

riiscirarsge ( 1 ~  a c ~ e 5 5  i r i t o  ~ i ~ t i j i h ~  portrayed in Wj,pev:d.lx Table 

$3 a cv 2 , 

-4 - s "i 

fire iow i ; + : . e b h  7 . .  i.r year. of 1982 caulpared p j i i h  the  relatfvely h i g f i  water year 

iif 1931 plhovide:; ail  r ippor tun i t y  to compare the e f f e c t s  045 dlscharge 

dur*'ing %he spawn$ nc; season rjn index counts it? the represen.tatl've sl oughs 

ai!d river t l i e  rc?mail;dcjr :IF the river iri general 

est.irrrarCcd cb~i.lm escapement 1:n 1982 was %,4 times greater p,ar;t Talkeebtna 
"* Sta t inn t h a n  the 1481 escaperclent counts. I I\ree-t~urtdred-tfi i rty -four 

-f"I-$k's'$ y2 salmon were counted i n  the slarrqhs i n  1982 "ciian i n  1981, despite 

the rrtuch large!. t o t a l  escapemeni es-bim;~te, Tu  i butary streams,  no t  

affec-Led by the ! t ~ w  mainstciri discharge, had muck higher counts i n  19232 

t h a n  -in i981 in  the index areas surveyed. 

-%U / h e  ntilflb~rs ahserved spardoing i n  the s l o l ~ i j h s  rlerstrs the cscspernent, the 

dis<tr;lbu*i;ian of'  f i s h  w i t h h i n  the  sloughs, a G l .  % - :  i r  response to the  si inrt  

i-i .r .r~ chai:gc: 3 n d i  nr:irzu.yjc: ( f rei.ma i rti ilg i n t h e  -,I oicghs 4tlr.i nq t1.i~ 

St~r,tember h i g h  wj- t~ r  ~ ; n i i u i !  wevhe d b l e  l:o move i'icr-[;tier upstibeam) pmvitfe 

i l p ~ p + .  d t l  . r d ~  F, a ev -i der/a;""l15 ij: ?alrin(! k i ~ h  .? 1;aL was unava i 1 a b l  e and the -F I nws 0-a' 

i1)8% 1l;ld . j i l  %; i clrr $:ire succe::s o f  <i nijgkl spawn$ nrj chrjmr;. 



2.4,1.3.2 Substrat i . :  type assocfated w i t h  spawning 

' I 

i3ecausq 0-f 1 > ! n ~  ted range of calibration of the hydr-ul f r :  t n o d ~ l  i n g ,  

the analysis i s  "1 j ~ j t e d  t o  only those conditions t h a t  kdere present when 

tfic dat.a C Q  1 ' i ~ r ; t ~ d .  An exaf~jnai: jon o.F substrate a v a i  1 a b j  '1 $ty 

v e r s u s  ux4 i  l izaj-,- inn, i n  the i r?tensivcf y studied sloughs, i s  described i n  

Pb Appt'ndix C, substrate yuali ty and  q i la r2 t l ty  i i l t irnately a f  feet spawning 

success and i s  probably r:, r n d j o r  fdc to r*  i n  t h e  b e h a t ~ i n p a !  selection of 
I I 

rcdd s-ites by spawning chulns. ike r;;ode'!ing r e s u l t s  bescrjbed i n  

Fppendix D suggest a decf d e d  preference f o r  c e r t a i n  types of s ~ ~ h s t r a l e .  

ii,s w i t h  sockeye, i;h*Is ana-lysis [;an be used fo r  deterr~iiriinij the effectis 

of shnrr: 3;erm f l o o d  *the subs t ra te ,  Bcgause o f  aatrgije[atedd 

i.t,t-i:nent, occa:-iotla' F i  ushj r?g f l o w s  n:ay he rccju'rcd tci c'iearl spawvri i ~ g  

ijv.ave1 s ,  ){owi.ver, such f l o o d s  occurrb; ,J 9f" l .y the egg.. arc. tiepr,sikc?d, 

irlaj det:,'paq;c. s a r v i v a :  + the c;ise of' h jgh  f ' i o ~ d  f l a w s ,  t ' . ~  i;ubt;lrate 

ilia y ur:jfirjveti ca i i~ i j i  ete  iy, 1 e a v j  ng on*! y d r i ~ ~ y e d  ccjbbl e ,  un?,umi *tab'/ r -forb 

si3iiwn i ncj, T l l i  5 i rj.i'nrrila"c~o ii. coa~hi rii.cj :.A i:h o t h e i  env i t*oninen~:~l'i 

;iara;n@%ei-s, should provide ail Zncjiciltion a:: to  the coridei4li~i, i5 L i j ~ t  :.iili 

B I 

, j y  tr i  t j cv~ l  op jjciss ; o l e m i  2:-iijation -for3 $dlii:oui 1 ~ ~ C , C , Q C ,  a ~ ( ; ( j ~  i a . t ~ d  

w $  tiire prci.jec% a:; rca)'l * + g p -  0-f oli.i;~r s ~ : c ~ e r ~ ~ : ;  

" S > a  r I -  

{"-) sf !? 2 fi):l 'i fi f; < p j f f  :> t? 4 [ $"i [; $% ) "[$ a - f; 5; j (-[? <d 3 F! g ] $ t ~ i  f - ~  {j k2 ?& @ F -i; $t t% i*) y[>J 6: [? \: 

; f (j!$sj r;"J j : ! - p ,  



Q t h i . ~  f a c t o r s  may a - [ s o  l i m j t  siiccess of spawning chtjm, As b:- - th  

suciteye, preci;itiun by bears, g u  i 1 s ,  and e w i e s  w.i l l p ~ ~ o b c i b l ~ i  increase as 

ti-r~ b i  schargc: decreases, because of 1 imir tcd cover, i c e  Ftyiocesses 2nd 

surirrruub f loods s - t~o i lg ly  a f f e c t  the morpholcryy o f  the sloulghs and s i d e  

chanf~els,  r n  additinn to affecting substrate stability. These processes 

probiilsly remove beac~er darns fmm the slough:; and s i d e  chanrrel; arzd heal:, 
- 

i:ia.in=i;riin the si~i iwning condi t-ions i;!: these s-i tes ,  Virtual l y  a i i sl oughz 

" Y,  

c h u t  h a v ~  no ~ipp;cr  berm t h a t  i s  o c c a s i ~ n a l  l y  overtopped up1 arjd s l oijghs) 

have very *lirnAited or no spawning By chuni sa'linon or other salmnr; species, 

f!eLi-/t:r daols probably cre5i"ie passdge problems i n  addit. ion t a  causing 

1 :~c;ll 5;adiiricnLatiori 8nd deca-y -in tilt. qua1 i t y  of spa \&~n iny  cjravels, 'ihe 

Se2ver. darns on Slnuyki 8A appeared t o  create access prrjblenis durSjlirj tile 

iU i32 c h u i ~  m.icjt-a.t-ifrr:. 



' y A l i s  . !rrt? redr-ing o-i: jtcvenile chum; was f i r s t  ribserved i n  the  upper Suseitna 

s i  u u g h  hahintat ;  durvi'ny llie :;uiirnieuU osf 1982, Our f j e l d  col lec'cfnii program 

prcivi ded i ri-furt fa~at jon si? the d i s r r i b f~ - t - a "n~  and r e l a t h e  aburrdas-lce of C k k  

~/F?C$P',  which hdd p r ~ \ ~ $ a ~ ~ " ! y  had 1 i g ! ' i%~d  sanlpl i ng. 711e fi rc-t *two or 

three iimntkis 4-f ter  ei;ig:rgence nlay be ; p e n t  i n  freshwa. ~ e r  and spi  gn i f  Ai canat 

$ j r i lw i i . l  itiay occur. The amount crf Fresh witter grow" mma $inf'luence 1 ong 

term ocean survival and subsequent run - I  The juvcvl l  l e  cllum 

i ~ u d i e i  atternpled t o  es tab! i sh t h e  distribution and out,migra*k'ion t i n l i ng  

of t i ~ i s  :,jietit;s and f:u det:r*rr,ino the ' influence of mainstern discharge: on 

i . ia ! i i i . ; i t  i ; i u i i l i t ; / .  



" I riscj churns f ; re l ;~nt  except f o r  Rai;iderjx Creek and White"" i rsh Slough which 

~ e y ~ r :  061. samp' ied  u ~ t f i  a f t e r  &'by 1 ( F i ~ u r e  2- . !6 ) ,  

-*#- r he ora'cmigrari.t t r a p  p r r~v ided  iriformatioil on the rela t i ~ ~  Li ln ing of the 

f ;  ifowever, the dei ta suggests t h a t  the  peak aut inigrat ion may 

hive occurr.ed pp-lur* t o  t h e  & i n s t a l i a t f a n  tlje trap on June tBbth 

[Ajip@ririi i, ii , Append-i x i-i gu re  1 - 1 + 4 )  , Numbers o f  outrrri y ran+t:; peaked abol: i: 

the Z.irne o f  instaliation and r a p i d l y  iieci-eased a f t e r  t h i s  tinle. Conlpar- 

-isor1 u f  the l e r~g tk~  o f  the juveniles co"i lecterl a t  the onset of t h e  tu.aps 

pi:* .. -fa   on ;a *,@ * wwith the juvenir;?s colipcted toward the  erld o f  t h e  objer~ed 

oi,!-lnti c j r - 3  t i 3 a ,  ;iiggw% :tat :-i go  i; fi cstii: -fresh water growth i occurr.j ng 

a b o p  the CFiuf *i conf'j gene2 of t h e  Sijsi .i-:oaa, 

?,4 , 3, 2 klabj til.t ancj env i r ~ b ~ r f ~ ~ ~ ~ j  kdt f ' + ~ ~ ~ ~ { j ~ ~ e *  I ,J d s ~ ~ i j d t e d  w i t h  

Ljuvenilc phase cli: 1:kjo l i f e  cycle 





6 pi 3 2 . Physical h a b i t a t  canditions of rearing juveniles 

- 4 ,  

i !ti. I'if$% ~ . i i i ( , l  ng piaograra wds dcsiqried to pray3 dc d-i s e r i b ~ - t i ~ n a i  d a t a  or: 

* 'S 

ti.i:1 chuni .iirSi,en? ies anrl to specific hypotheses as t o  what f ac to r s  
* " -* 

I it F 1 iicrli:~. t i i@i r c j  s t  t i  r i he r;jti anal 2 f o r  devel opme~t of tile 

:; i:udy design has been diiscr*ibeci earl i e r  f a r  chinook ju\ieni les  and 

app l  rc i  equally t o  the e v a l i ~ d t i o n  of the h a h i t a t  f o r  churn rearing. 



+ J  Dlav bey *ifii;lrri2nred by  [:lie discharge: anti d s j o c f a t i e d  stage of 

thp _. I m a - i n p J - ~ b l ' ; s ? j  .... <a , - i ougri 6 A  had i i i  y i i  conc~fitr-at ' innr;  of' ;iuvenBi 1 e chums ,  even 

i I  i 

thau<j; l  iri i ir3;iid i chum s;i.awr:iiig orct~rred titere, As w f  "c hwckeyci jtr;dc.rij ips ,  

4"iq t a $ k  ;, * may 6.c- L L  the combination o f  qua7 i ty u%earing h a b 4 t a t  and 

e f f i c  iefj-k pss%acjr i n l o  the-,@ 3rpas + 

Y *  i 101s ar~aly.sis h a s  pruji ided a general method oaf c s t i c n a t i n g  chum jtlvenile 

I r d i ~ i  id: ~ v i ~ i  iabi1 i t y  under it 'I i r r l i  Led r:inge o f  inains'tem flows,. The 

a i t v ~ ~ \ t d ( j e s  i;nd disadvantages of" t h i s  method f o r  d e s c r i b i n g  t h e  ci.;anges 

in i lari j tat  y haye been d c s c r v i b ~ d  i n  the chiriook j u v e n i l e  

r,ec kjors, 



2 , 4 , 3 , 2 , 2  l i m i n g  o f  outmigration from the t r ibutaries ,  sloughs 

arid fnairrsliirii arld i ts re'lat ionsPgip t o  e n v i  roi-!mental 

changes 

i"% ;he Lirnitig 04' outmigraticn for  jm\ien^ile chum salmon i s  apparent ly inuch 

ilioi..~ keyed t o  the .teim c f  year or associated daylength tfi;li~ wi*i;h the 

49 o the r  species Append-ix ii). The species must migrate t o   he ocear-i 

w i t h i n  a i irn?:led periiii? af ter  - i t s  erecrgeilce for r ,uicess f u l  tlevelcpnfen-i,, 

i:hanges -in gro;$tfi ;:rid develkij~ll lt ' i i t iflay a f  feet t h i  5 process and  the 

tu'\erance of the f i s h  t o  s a l t  water i s  a f fec ted  (!wa%a 1982), Access to 

the inaivisL<2iii S u s i t n a  miiy be a f f e c t e d  by vcry low water ic?velr; i n  the 

ipr i fly a F i  e ; h  .< i 1a . j~  c beer.! ohserved t o  be Pi.;ppc?ci ?'n Ian(? 

l ocked  pools, 



%,4*3,2,3 ~otp- j  supply . f + ~ ?  w e - v  ( c a r i ng  juveniles and i t s  re la t ionsh ip  

to other parameters and preference dependency of species 

i;Fic system 

y 1 inrj tet! oi~;erv&i food hahf ts of rq-** ~ ~ d r i n g  chum were made. 

Irce .fr:by. S ~ O E ~ ~ C R S  a t~a lyzed  from juveniles col i o c t c d  d u r i n g  the 1382 f i e l d  

stiasun, suggest t h a t  the  f i s h  are a c t i v ~ l y  feeding and t h a t  Chironornids 

rri3y be the primary Fuad ii:eni (ADFFtG/Srr ijydra unpublished d a t a ) .  Because 

the su r -v i va i  o f  t h - i s  spec ies i~ the Cook is?7& area may be keyed t o  

fresh watrzr growth, furthe,. s,tudy o f  the availability o f  food sources 

am! i b e  dep~ntlerlcy oaf' chrrm on these icjod sources waul d be desirable,  

2,4,3,2,4 Predatinn and cover rc - ia t fonsh jps  



inic salmon, otherkdi SF: krinwn iir hiampback s a j m ~ n  or " h u m p i ~ t - , " ,  b~ave a 

y ~ ? r  a *1( Vife cycles l.iflic?l r e i ~ l t ;  j n  c f j s t i n c t  odd and ever: year runs, 117 

L I;k@ Susi tna  River, &he eve6 year run i s  the strong run; t h u s ,  -the '1982 

sg2;tsGei pr-ovided an  oi,porvluni t y  t o  irlovl i tor vdrious components o f  t h e  

a d u l t  1 i f e  h i s t o r y .  Uu~* ing even years, p i n k  salmon are She most abun- 

dailVid species o f  salmon i n  the Sus i t na  River, Fjyure 2-17 deplc"c the 

d i s i r i k u * t i o n  o f  p j n k  :almorr i n  the Susitr la  by I i f e  h i s t o r y  stages 

3sssc ial:r?d vdl" t h  fna~\;.n-~habitaa-i.I areas "irr the S u ~ a i t n a  River krasjn, 

2,5.1 wdult phase uf l i f e  cyc l e  

%.5.1,1 Adu"! t harvest by sport and commercia': F i s h e r i e s  
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' ,& I.,$> ~ " ; i : ~ u ~ ~ ~ ~ , ~  czs-i:~fr!ake of p i n k  salmari escapement cn to  t h e  S u s i t n a  River is 

' -1 

i'l [I j; 6 V ;j 5 i t s  $:::tar cot. nts 31; t- e tna  Stat i o n  have provided a n  escape- 
& *  inert-c -m&!;< t h a t  - been :iserl For managemer;?: purposes i n  recent years. 

* I ~ ; : ~ o ~ ~ n e n t  Q -  f a r  ~ h t i !  Sus i t na  River drainage, . thi i t  ~ x ~ l u d e s  

t r v ' i l u  !:dry streart:s bel:~w r i v e r  m i  'ie 77 and above river mile 6 w i t h  the 

ex re~~ t io i i  of ti;;. 'friii:na River drainage, has been calculated, Ti iz  Yentna 

sonar counts were eksnsbined w i t h  She Sunshine s&a;i"r;-r"on Petersen estjn~ates 

producing a - t o t d  e s t i m a t e  o-f 85,WO p i n k  salrk:on i i z  i 381 2nd EY0,5 i )O  

p i r i k  itilrrjuii i r i  1982 ii,r t h i s  por t ion  of the d r . a - i n a g ~ .  

!-- ..scape.ri~ei~*t~ es tinrates For each o"ithe sampl i n y  s-i ter, conduc-ted by the 

"? c- Su-tiydro S t i i d l ' e ~  are insl\ ir lerf i n  Figut*t? 2-151. '1 hese f-.r gurqes use the 

sonar s i t e s  a t  Yentna S t a t i o n  and  the Petersen p o p u l a t i o n  estimates a t  

Sunshine, Talb<~~:tuia and  Cury Sta"L;ons, Total  estirrrajies 05 73,000 . f i sh  

above :̂,if keg;tn;x i S f $ i :  as corripareci wth ishe 1981 e s t i m a t e  of 2,300 

i , I  lrinccnxe t h a t  tire e;jer? y e a r  iit-ti a higbtcr pr.opcz%tion o f  f i s h  us'ing th is  

reach of r i v e r  tinerr - t f j ~  odd y e d r  \.:lre;~ ~anlpared j tk; -the ovt3pa'li Su.;, i tns 

a*. r l n i  * ver. esc;lpement 





ather sa l - i~r :  i;pecfes d u r - i ~ g  the upsbream migral i l3n i n  -!;he 

p/a<fistp:;a : i u s j  m a .  p i  nr sii 7 mar; c r~coun te r  va rjii ng env i rorirner~iz l con- 

r4 ., 4 , ,% { *i . { , . i n c l ~ i d f n g  dischirrge and tempei.a-:ure v a r i a l f o n s ,  AS they 

~f:prusri i their n a t a ?  spaydning areas, the z d u l m f n k r :  must be! a b l e  t o  

qa-ir Gccess into -the spawn*ir~c~ c lear  water trlbui-.aric.s and sloughs. 

P i n k s  spawn prfniarily i n  trjibir.taries b u t  linii:ed numbers were ohserved 

.;pawrifi?g i n  sirjughs i n  A l  th~trgi-1 riot as t f;o the p f r ~ k  

sa lnirin nopai?a'tior; Y .  as f o r  the ~ ; / I U G ~  01' ~ ; ~ ~ : k ~ j ~ e  population, the o.f*?ects o f  

m~-inskea d j ~ ~ i t - ~ f - p  l o ,  gc: or$ s l ~ i g h  passage  and i ~ s a b l e  spawn-ing habitat have 

-rme iinportance t o  tCie con"r, inued ~;ropagaqkl ori 0 f the sprzci es i n the 

5~4% i Lrra B i  y@v4, 

2.5.1,3.1 Dais~iii;rycl &atera qua l i t y ,  and %empera*k:iire r.e'iatsionships 

w i t h  t h e  adu-!t sa lmr~n n i j g r a t f o n  



i \ s  p rev iaus l  y rrotw!,  ti^ clear-water feeder s$rt.anrs suppor t  the ma jor'i $:y 

o 1" the pin!: salmor.1 :ip.it;dtiers w i t h  s l o ~ ~ g h s  kiaving a minor r.olc-, P a s ~ d g e  

i i r l ~  ki~e ' j loi lr jh~ a t .  the vsricjui; stage levels has beel, evaluated fo r  

l:hi,si. specaies l rrrted f ri l i j ~ p ~ l j d j x  Ii a ~ i d  apply to p i n k  sa imon as well. 

important: sloilgsls fclr p ink  salmon include 11, 20, 21, 6 A  and  63, Slough 
4 c.., 

,CJ, 61 tfiiiuybl trot a~sessecl, had  large numberli o f  p i n k  salmon p resen te  

+ s An d i d ~ a i y . : i s  0 thc hynraulic conditions of' Slough HA, 9 and 21 are 

presen-ted i n  Appendix D. Because u f  thc 1 i rn i j ; ed  use a f  s loughs by pink 
* - " 1  1 1 i r::ir i' I I c I en i. d a t a  ru2r.c 05 t8-i ncd f o r  t h j  spec; es to  dgvel 41p 

" a  * I  r.1 jab'jc c r j t r r j a  fijr r i l i gJ i . c t  i f r g  jiri/~j i ldl: ay8.i r -j r;y uljder varintls f'/op: 

yap 9 7 aflp 5 * 



{ *  rjj-f!creiic~s tweerj t i l e  ~utjlis apcf cl  ear klf\r;zter ';y-ibu- 

A "  r.;yb2 may pcri$,ri tje ;i p b r t i  1 ~ x p ' ]  a n a t i o n  f o r  chc!-i r appfii*12fit p re f  QrenCf5 

-ray & * e . = *  ~i i i j i i ldry h a b i t a t .  tw ~ * i n i <  sairrlon spawn .;ornewha-t earl ier  t h a n  other 

':"-if+ A-o -i es (except ch i  nilak wirich accelerates i n i t i a l  devtt1opmen.t before 

!;he \;r-intc.i. co ld  water ternrieratures beg in  to retard developmerit rabes. 

?tkcr- factor; ,  stlch as subs tra'cti 7 t:;ihi 1 i ty duu$ ng the -irrcuba i: io i l  period, 

i c e  i,;*ocebsri, and effective cover d u r i n g  spawning rrray 1 imf t the p i r i k  

$3 1 ~ C I B  s selection o f  spa,wning h a b i t a t .  The other Factors  dlscussrd for 

1 i~iili tdtiorrs on liiairls-tern spawning f o r  -the other sa l~ ion  species ,  apply  

equa'lly "c gpitlk :;islmar! arid arc not repeated !?ere. 

2,5,2 Lncub3tion asd emergence phase nf l i f e  cycle 



rs T "  c,5.3. ! i srnr'ng OF ou~ir!igu.dt iori From the  l;ributar?es, sloughs a i d  

mainstep1 and  j f c  .- . re'"] a t - ionshi  p 'to env-i ronmentai changes 

5 i i a d  i ii:> f : c l p 4 q f : - f y d  qjurj ng t i - c  spy4 i; g ij-f 1 ~ 0 7  zbd il-ic~u 1 d pro\! i de rriure i ns i c;ht 

*into the outrnigratioi? dvid c o f  p i n k  calmor!. Available d a t a  

suaaest .A r" emergence w i l l  occur as ~ a r ' J y  35 l a t e  f4a:%th a:!d cciul"smiip t h r o u g h  

the end oi' May, 'The outnrigrant - t rap,  wh-ich began opera ti:;:^ no t?rir!e 18, 
~ * cfl'j ..* ' i e c , t ~ d  \ici*y f r : ~  c f  i : i ls i  :; spe t * i r s ;  perhaps outnliijrai..-iofi k,ias essentia 1 iy 

p q j  -1 *Li> b;i 1 4; b "i 

( l r ~ l y  'I-i!njtld jnfo.rir:atjon i s  gnv'irorlrneljtai fagboy. Lk!dt 

t l - f ; . ~ "  r " p  r5at:e., t iur~inq c?mi?r;pn devcl~yirnesii, /\;jziic9 

(3 r q  - ~ ; i : u d ~ ~ ~ ;  I {  m0r.e ir!-fo*-, ,iiin&t*ioiri as " t . ~  ~n7thai; fikt,r*;t+<jkss 

> - 
i i~ i ! uerit:r t ir  I c;u i ~ i l  i griit ' i  on. 





R i s i f i j 2 ~ $ ~  t i . 0 ~ ~  ~ Y Y  {jf Pile move jmijor**tani: sport  f i s h  i n  the Sij.;ftrla 

River. d r + ; j ~ a r j c : ,  "1r ;h i :~gh not numcyous, they are the ~ b j e c t  of an 

A! * -i nt~nsivc i ?shew at areas o f  local  concentratiofis,  Rainbows are 

1 y assoc-jatrd with the c;lear wai-ev t r ibutar ies  b u t  are foijnd 

thr6ocigfic;iit %he river. The tribritar'ies o f  the S ~ s s i t n a  River, s~icki as 

Portage Creek arid Indian R;ver, are near the  nnrth@rn-most point o f  the 

r+ci ir tLow t,*o!dtZr; na tu ra l  geographf ca1 distrfhulion i n  i l o r th  f\mer-ica, 
* * r ht.re!'or*e, the species may bs vevy ser~s i l ive  t o  environmc?ntiil charrges, 

partvic?i iar iy w i t h  regard tpj i t s  reproductive cycle. 

2 * 6 * 1  Ad~lf; phase of l i f e  cycle 





"*I ( , 
i fie pnpulatian infiiniistjoy-t on usai t ; - o g t  i s  derived frog1 re la t ive 

abuildance data ci;llc$cted by eIeci:rof.jshii.tg and trot *i catckics $5 

"7x i ,Q ~.L.iivr!rif?.; J- cibf marked  raii.lh:~w t rou t  do not p r j ~ v i  de suf f f c ic :n i  i t i f o r m a t i ~ r l  

i:ci c:$ tirridlt* i:hc i r* abij;iddnce, However, the re1 a t ;  mayjnj tudp 0-F 4thu 

jsapli'lation c a n  be cstiiirated w i t h  t h i s  d a t a ,  Dur ing  the 1932 season, i W  

o f  the 19Wl ' is i i  Qacjed i n  19G2 and 11 t ~ f  205 f i s h  taggel:! *in 1981 were 
- m  rcicuvered. ihese da ta  sugger,t the popu la t i on  $ 5  snia77 and perhaps 

oiiniber.; i oi the t i i o ~ s d ~ i d s .  Systerna'cf c ccl lzct-ion af and recaptur.e 

f ofuraiatim-i over r;e lectet2 r-cackies of ilabi .tat d u r i n g  the 1.983 si:mmer, 

9 

d f t e i .  migi-:j'tnry inoven!efi"c er!u;ccl, s h o ~ l  ti p v ~ v f  de mare p r e ~ i  se 
> i ese;rrlale.; of iota 1 1:opulations. 



k d i s t r ; i j ! i t i on  of i f  .fal!op/ed e x ~ ~ ; t n d  b,;-teer*rj 

-cr,ibui6ar'ii;s h ~ v ~ i  : ~ g  t he  h i  rl.iest 4 j  c o p c ~ n t r d i ~ i  on: 2nd itla i nstem !; -i tee, hav-i rig 

c- * the  lowest, 10uyi35 were irlte~.)ngdial:e. The distribution o f  f i sh ,  as 

indicated hy ca tch  pcr u n i t  e f f c r t  data, demon;lrated a preference fu r  

t re iSutary wa terg t ire h i  ghc:;t conccnErations were found i n  $;he clear  

L h  d ; I'o i l owed by ini x l ng zi;nes , 2nd the 1 owest coin~enl;rat 4 fins 

pi$2 ,.!, an i n  asitrsii:n~ Sus i tna  water d u r i n g  the  open wal:er season. 

Coirlpaui snrs o f  i b a i  r~hirw t i , :  d i  str-ibuP,+ons j n zones w i  d i  ffeperji: 

v+:'iacit-ies, e ,  zones backed u p  by the and zoDes 

in+i ' lu~nced  by  the mainstem, ocily :tiwed ~ l f n o r  d j f f e r ~ n c ~ s .  

obscrviit-ini.i ;rgi^ilrz~ ~i ti-! tjcifii.ral ci is  l . r j b u t i o n  of ra-inkjow trotlt catch 

d a t a ,  arid reconfirms the ~ l r j ~ a  a ~ ~ ~ ~ j a t - j ~ n  (jf' t .hj5 species w i t h  clrilr 

- t r j $ u t a  r j e ~  



f- ty393 ?Gat; whi ::ti h a j g  wa rnier temper;i-ti~re~ a::d !rigtier level s 04f 

cqfld4jr:t i 14 j t y  * 

Recauir o f  t i i e  i i i t k  o f  infornai - ion 00  r.air6bow i:rout spawning a::.-cq.: i :  

%hi. $us i tna dra'inaqe, nluch of t h i  i a fo rma- t i on  i s  in. ferred - * ,  % I  ' :,? 2any-  

del 5irr i blaticn O F  , iuvcln? les. During the spring, g r a v i d  ddb! .ts have Srei;i 

cai2f ;ur~d a t  the morjths of c l ea r  wal:~u. trjijuearjes, such 8s Fourti? of 

July Cvsoek and  lndiari  R e i i d e r ,  It -!s helieifecj t h a t  ieajnbow 1;vou.t: i n  -the 

c*. s t i s i t r i a  RSjiei- dra'lage spa;,n i n  $ 2 ~  upper reaciles o f  c lear  water 

-L ~r?butt . r j%;,  X t hc juqh  '1 im-ited j n y p s l . j g a t j ~ n s  i n  these areas riot 

documeil t n d  t h i  s ek~ent. T h e  numbers 0-F juveuij l es col 1 ected are very  fei.4 

wkeci ctjmparg,ri! tii t L-1 ear. water :pawn$ ng spec-i es such as Arcxi (: 
"Pq 5 

C J  i 112s i ugyes ts  t h a t  spat%3ning succ;.ss i s  or t h a t  tile 

g,-5 G5 _i.t : I,- * ; i sg  .,? <- O F  tile .jil~ttn*ilr ~~ajr!i)i)i.i trout, $ 5  coi;fjned t o  the trjbij tarj@s, 

2 - and r i ~ t ,  0 a n y  ;~plii.i~!.'iar,iP p i  assofjdted with maifritilirr 

t i  Sp;s i+tnjng gi3y a ~ r j t j c a l  fac.f;ok- g the ~ j ~ ~ - - ~ ~ ~ ~ - ~ ~ + ~ ~  

cijstr;hir*kjafi 0.f a[;hjs i p s .  



fiurbsbk 8v"B r p  , 3i&33n f +  1 8 ? !I@ raa j g-- - 
e e + %". ,!-;em S u s i t n a  River and  are anlong t h e  FESJ 

i;pecies th : l  i: indicate erepence for the  t u r b i d  g l a c i a l  waker, T h r ' ~  

CV . -- i z  considered a $po r t  P "  rlsh i;.1;t the haryesl. rate 4 %  law when 

c;<;:npared t o  i", s ~ l a t i v e  abu~di i f lce  *in the system,, Its appal*ev;t prc.* f~r . -  

f&j.)pp &""e 
I = 

r r i r  gliicisl  watet-  and tire pc$s~b!e decreases i n  t u r b i d i t y  of' 

upper SusSitr:a Hivev lander pcjc"i-project development has necass-i ta::eC 

C I - ) ~ ~  j es, research on . th is -,c 

1 1  

c . l , Z  Adu l l  phase of l i f e  cyc:e 

Z , i Y i s i  Spar.?; $Fishery ha;*vmst 

\3~r+bg:t; ~ B ~ V E S  t~ i~ t h e  Susfltaa h a y e  \ ~ p ~ ~ ~  pp  .. . t ., .. ~ f e z i ( g t * y  , _ y $ma 1 1 wheri coni;?a red 
e * 

l h i i  ti.; other, miiude p r j f ~ u l a r ,  sp.'t.caies sr.ich 45  APT:^: g; 3y7 j 119 arid ~ ~ ~ l ~ j  t l k j ; ,4sb j  

t"y"{-)ijtd jq qMf-fZ?:"*-" * " "  
* .  

. . ,  , burba t  s!Jari f i s h i n g  harvests 3s listed *in Tab! , -  

- ( !  ; j b u r b o t  are py jmar j ! y  harees;:cd by 1053 3 yes id:*.-." ~ $ 2  t d S  kif8d 

+$ t i  T?avorful f I ~ s k  f s  c ~ l ~ s j d e r e d  t o  be of' hicjh c j f i e i i t y ,  'Tire 

5 5  thi:1: " i ; j @  ( ip f~o i+c i i  is dbtikrdax:ce o f  t h  i i; s p ~ c :  i t25 r i  the pb' 

ci;r*i-efit popti 1 a t i o n s  cou'[ supp:,r-k a /qsi gher hayvest  raat., 



4" a * i : e c a ; ~ s ~  of  4 tjraad d l  : t u - $ b ~ t f o n ,  burbot were ofntt-n caugfi'r, at 

riia i ~ \ ~ ~ ~ ~ ~ ~ i l  5 i keg, Pop11 ~- t j -c ;nc ,  of ~pecwfi  c reaches of' river have not: heen 

abtained, an intensivr? mark/u9ecaplure program i s  being i u i t i i i t e d  i n  

,tire sunlm:?v' af 1983 to establ i sh reach cr jeci  f i c  densi te ies.  Further 

r j - i s c i i r s i r , ~  0-f the relatit.-e abundance d a t a  w i t h  respec t  t o  inacrir-habitst 

djffey.ences fo"{ l ows ,  

2,;. !, 3 Mabi t a t  and environmental parameters a s s o ~ j a - k e d  w j  t h  the 

atltrlt phase of the  l i f e  ~ ~ 4 3 1 3  

The relative catch per u n i t  effort a t  the  va r i ous  sampling s i t e s  was 

cnrnpsre~i w5 Ci.1 the macro-habitat condi t i  ons 3"Lthe s i  tes 1 i sted i n 

Appefldix G.. In a d d j  tjc;n t o  -the h a b j + - +  b # ~  @$3rjcii  OMS $#$ Lkai n df f f e~e r i " r ;  

z g r r ~ s ,  a further siabr4ivisiun o f  the macro-habitat were! eva lua ted  for 

df ffcrential rat+ch rates (Appendix F )  , 



Haki c r ~ n d i  t'ons a: i o c j  a ted  w i  t h  bu !--hot spawni n y  i inve not t < ? ~ n  

0 a s i -fd2) 1 3 c beccrase o f  rii'fficu l-t winter sati~pl i n g  cortdi-tjons i n  the "J 

m;ir'~sl;ern S u s i  t n a ,  Studies curr*znit'/y j~nder way us ing radio-telemet~~y 

efj:iipment may provide some . ins jgh  % -into spaw~ing requirements, 8urbot 

are -1crlown to spawn i n  the winter a t  tl.ie mouths of the larger lower' 

t r i h i ~ t a r i e s ,  s i ~ c h  as the rieshka River ,  ih . is   rive^ m o u t h  has rela.tjvgly 

deep wate r  and a or sand-laden bottom, 

Rurbot larvae Here observed i n  the Susi tna Ri i fe r  at sever3 l s f t e s  3bove 

Talkeetna indicz"cing some spawrr2ng takes place i n  t h i s  rt:ackc. The 

lar*vae, collected i n  June 11182, were asrrjciated w i t h  the  s i l t y ,  

'iovr-veloci ty  are-;: rtear the mouths o f  several sloughs.  T h j s  suggests 

t h a t  LQr- oiainslerr, Sus i tna  i n  thl's reg-ian has limited idse by spawnirig 

b t ~ r b o t .  Oi?cjoiny s t t id ies  or) the river may provide more insight i f i t o  the 

use of'  the ;riainstem r.iver and Frrrther detail c; on the "ciiiliny tls~: of" 

p a r t i c u l a r  habitat cgnbj-kions by this  species. 



'-5" iwu spc-'c.ies o f  k r i i s i le f i sh  izarni 1 y ~oi-egonidae)  are broadly d i  sWri buted i n  

the Sus-itna l i i v e r .  'The i;nadromntjs Bering clisco was ' f o ~ n d  t o  be i ~ r * e ~ k ! ~ ~ f ;  

i n  the S u ~ i t n a  fl-iveu' sfor tj7e f . i r r t  t o i ~ l p  d u r i n g  the  1981 studies. 

2,8,1 Aci~ j !  t phase o f  14fe cycle 

E l  t h o u g h  whitef- i  slr spec-ies are abundanlt arrd broad ly  d i s t r i  bubLed jn the 

C,~!si l ica R i ve r  d ~ * a i ~ ~ i l r j e ,  s t a t - i  s *k i cs  co'i lected by the ADFeiG Spor t  F i  sh 

D i v i s i n c  -indicate t h a t  f;hcre i s  'little use o f  these species by sport 

Tri~herrn~n. They i v e .  however, t r t i  l i z e d  by sport and  subs1 s~tet ice 

X; 8 "s. 8:3hernen in other parts C F  the S ta te ,  

%,8.1.1 Rdul' t  populations indices 



!!niapP~rrck whi'te-fis'n were cal iected th roughout  the study areas b u t  i n  

-1 es5er ck;;iflcatr-  ions p than g cne l rourld wh?: t e f i  sh. Although taxono~!~ical  'iy 

I the spcc-ic.; o f  humphack wh i c l e f v i  ski i n  the Susi trra R i  ver has been 

te !z ta t ived ly  i d e n t e i f  ied i j s  -v-.a~;"s Corenonus -* * s ,*-, pidschian s+ewm-*-k based ~n t h e  nunher o f  

y i  'I 3 rakeubs observed i n  a s igr t f f - i cant  sub-sample o f  specimens. Concen- 

.?rai:r;ns nf .I;hi.;, : p c i i ~ s  occ~r-r-ed Sunshine  Creek and llear par tag^ 

Creek. iii g n i  Fi carrt nunllters were a'( so capelured, i n  September by the 
* A  f ishwtieel; ii-;. S i ~ n s h i n e  [ i t a t ion .  i h i r  indicates a fa1 'l upstream ipa~~v.r l~ i r~cj  

migrai:ion, 

2.9,2,2.3 Bering f i s c o  

P;*ivr* LO the dsiscover.y and identification o f  B r r l n y  c?scn i n  the S u s i t n a  

K i v i t r  d u r i n g  the 1331 s ~ ~ u I I I ~ s ,  O F I ? ~  ~ l f e  conf i rmatian o f  Bertfncj c i s c o  i n  

i3ook iiiiet was nri r-eeord (Morrow 11180). Ti le spawnin? atsea<; 3rd 

d:;r,aajt: ; t i  t : ~ d  hah-i *ipat i n tk~ti. Sa&i f:na R i  vet- kiave now been de5cy-f bed ,  



1 !:F kai-;i-cat paraiacters associated wi the 2e-f sh specjes 'i paorlby 

i ~ i l d e r ~ t ~ o d .  fjecauce ::f the i ack o f  t .~onon~-i  c isllpovtance of t:~e.;e 

spel:jgt;, 1 it;tls. researc:h has betin condijcted on their h a b i t a t  re:at ion- 

#, d, * *i 4. i rltjrstijei*ij areasd  Even bas i c  i ~ f e  his to ry  infomation i s  q u i t e  

1 ,, : , F o ~ - ~  @xa;nli?e, the 2982 ri:,rapture 0-f a Bering c'i sco -tthae: 1134 

k k j r t n  P ..?i t dgy rd  while spawning i n  1981, i s  t i l e  only knawn evidence t h a t  th is  

.;!:ec-i es may bc capabi c 0-f repea Led spawn -i rig, 



Tiii: r;iaj~ritbt (j-r the cjc2ta :;;;;$w.iing h a b i t a t  c ~ f i d i a t i o n s  ha;; been co7 .- 

iwLed cn 3erinq cisco 3 i " ~ t h e  t . i : a , i i j ~ t e  i Ttt~4rie i 5  ~ ? S O  S O Q ~ ~ ?  

0: cleii~.! o f  rsacnti wh i Le f I sh spawning i n  the  ma? nstem, klilmpbacl: 

wh*i-+." &, .-: E i s i i  app~rerr t l j ,  spawn in ti.!@ c'lear water  wfbutarfes  exclusively, 

,$ b ' .  h r,v.b d j c i  not  c i ~ l  i g:cst spawried out jndj i i idual  s assoc ia te id  wi i;h $;he 

3 :  1 4 r j ~ j :  of rcpstrc:ir;: m$ gratfon of humpback tefi s h  bjas  

j j  - y .c cjoc 4 ;. j-nJ pii tfi tila I)ly 

&id z ‘+ - x , + ~ .  6 i i * , * U  Chut i riiif or i ?:I /tee?;iia d r 3 j  u3agec , 1.11 t h  

sc;~:? ~ i ~ a \ ~ ~ n f n y  'if; the nrajnstea or  t g f i . l t l - ; . f  2 4 L. A , ' q q e v  ;,, of the ' 8  dvJ!, c 2  i tn8 above the  

a 

$&$!LI 1 '1 *j:pq;i f:g>pjfl ! j p q q p  a 





2 , 9 ,  1 Fi-eshwatcr rclproductive phase of '  1 i f e  cycle 

-qtp t- I C  ; 
s '.a 3 River has two n , , f s  o f  eillackon. In 1982, the f i r s t  run 

h e g a ~  i n  m-id Fi~y and the second run began on June 1st. The runs 

pis;ir.ess~d r a p i d l y  arid were c;ser; i : ia l ly  ovrr. by June 8th. The runs 

Q;; iar!i<je:{ up.; b relfij j t i i e  g!ij i tern Susf b a  =to river m-i 1 e 48,5 ~ 4 4  t h  most 

of t i le spawnlr ;~  ~ccuiriny betwee;, r iver  mi le  8.5 and the Yefitna li-iver 

P? C(ji"a1 g &-%ficQ, 



4.d- 

ih- popu!atiofi:j o f  euiachon 3r.e vej-;y 'large the Susfe f ia  F\.iver and  are 
* " r e  
ii7 Pd 

a - 3  s 

i lc.vci*j t o  Lc soifiposc:d o f  iii.1 r ~c i f i s  u-f f i sh .  large accurnul a t $ g n s  of 
* 4 carca:;ses sevt2rai ' feet deep tvere obserq~ed ;io extend aver hund;..cds of 

:'.@I-., a - f t de r  : pav~~- ing  was ccivnplcteil. A l  though t h i s  species i s  capable of 

repsa4:eri spav;nincj, mortal i t y  mt;es a f t e r  t h e  3981 and 1982 rbuns  obscrv@d 

by ADFP,Ci b f i r j~g i ; t l ;  were apf~arent ly  very h i g h ,  Much of the jnfarmatj i ;r~ 

p r r ; s g 2 ~ l ~ d  j n t h ~  1 ItzLiruG " ; * "  LY83aj d a t a  report i s  the E 4 s  , r s t  i n f ~ r m a t - i o n  

yecorded or1 - d*i s t r i  h u t i i j n ,  a,buridance, and  hahi tat urged by i ;h i  s 

species i n  the S u s i t ~ a  R iver .  



r' . -  crll&choi- eqqs hatch i n  20 t o  40 days ( k l a - S w 7 3 j 5  dependtrig upon ttje 

wa'?.f?r 't:empeuai;ure. S h n ~ t l y  aTter h i l t ch i  !~g the yo!- ng i ~ a s s i v e l  y grate 

as  1 ~ r l a c ?  - ! *  I -to the Cook lolet es"cuary where t i ley  rear. The rearing phase 

:if the I4i f e  cycle i s  enstirely $ 0  .the esbjrarinc ~~vironmenet  Morrow 1980) 

w h i c h  indicates t h e  larvae would be ou t  of Sus i tna  River by mjd-July of 

each year'. 





" * distribution of gif*ayl i n g  i n  s1aci-rjhi.biz;3b areas assoc ia ted  w i  t h  tit,,e 

m;lji?.;-i;i>i!l 3 a ~ i t f r 1  rr $S rcariorl.a$ -$- + *-% $0 A p p ~ ~ d i ~  6, Adu1-t gray1 f n q  were R Q S ~ :  

of--i;en assnc iatg$d ~ $ 3  tb+~ tjae mouths e,f f$jf? c7 e ~ y +  w%Ler el- fh j~%ar je5 Tkj82se 

4 r ~ a s  #@,-($ ,psse:,i,i it 1 ' j  y , p ; c - i ~ n ~ j  nrs oj' + ? r3 i tu La t-y tlu rr n t ~  the sunimer 

5 , The :nabiii::t'eil; j i r~i ; , : i i i  a.rds mch maye important t:! ,yor4jngcr L j ~ c  

c -  " c "1 , !$s~s 'i 8 '.he C I ~ J ~ A : ~  ~a.I.6: :' i ; ~ i i $ ~ b ;  . 2 f n\wrt i+2 \ : f  /:.)c)~{ j y l/a y d ~ n  vjere g o  f '1 cc 

ab('jhj@ '{;i;:k < ccjn'fcliiencc2 7 ?" i t f l~ .  % .. " I  d a i s  W8,S 

, G  , J ; J Tii2y ajr;>ear kiO;.:eyer, to  i.01 -1 ow 

.; i;Qt)tywn s i m j 7 ; b i -  ~ ~ ~ j ~ t ~ 7 ~ ~ * ~ .  , 6 $ 1 * : ~ j  0 7  g r a y ]  - , iTr! + w i t h  ~ ~ ~ ~ ~ i ~ ~ ~ ; ~ f ; ~ ~ ~ ~ ~ t  
3 

I * 
~ ~ ~ ~ \ ~ ~ , ; ~ ~ ~ < ~ ~ ~ ~ ~  l"jp t h t <  i * ~ * ~ ~ < ~ ~ ~  ~ j ~ p ~ 3 ~ ~ *  ~ ~ ~ 9 ~ j ~ ~ ~ j 1 ~ t ~ ~ * ~ ~ ~ ~  tohi; ~ , ~ t ~ * * ~ ~ ~ t m *  k j j , f * f  kliJ~[<, 

Y" " 
+ *.s ,- i" ."" *$ 3 ( I  

, @ 

f , 6 i f :  ; " , d ,  , J  ( ' s i b ; c ,  : ; p~ :~ t :~~~~ : *  It$>0lt~~] t#fi b~ ;ji*~f#:;#i;[~;/\ (Jp $ c ~ ~ ~ ~ ~ ( J p  J i p j a " ; y j j p ; 4  

.J J $ f !  ':; ,:F ; {#{{jy'i + r * g  c{ c; 4- !i4-: ; : ,* {$ 5- 
" # " :{*tk;t[f*"-i!?Jr\ f)];mqf /)it ; * p ; y L f A  k +  i q ? k ; f - \ l t  '."$ I* * - 1 -  " -.d b r" 'U 4;1;7*; ,I t,F:(i \$ *i";t 

( & ( &  i(fIf,$fj 4 , 4 B 8 L  f - b * - f 4 s $ !  J *  ? ; l , > ; !  1 ' [;lte ~ ~ ~ p $ * ~ ~ ~ ~ - ~ s s ~ ~ - ~  L h r ) j * \ j ; b b  
. - 6  

r i . i t i t : ~ i , > I  t : i i f g t i y i J 4  i :*: f; 5- I d  I \  







Thg: Sgj-i-iydro Ac;luatj c S t u d j  e-.s have concentrated $spec1 gs wi f;h 

s ign-ief.icani: rnmn!erc3al or spo r t  ff:h~r;ji harvests and  on ather species 
C I I  ) 'chat h a v e  iirrportant b i u l  ug i s a l  cons,ideryations , i ne fo l  lowing spec-ies t n  

be di:crrsseii ofter, a r e  abundanht b u t  ex$ $+ti ng I'nftrmialton i n d i  eaf:es *they 

have broad envfrsnmentn^k t~lerar jces ov. are rare i n  the Surn'itna Riveit.. 

hah-i"cats t h a t  inay be a f f e c t e d  by tire developmernt o f  the hydroelcctr*fr: 

p j  These paplil ations coal d becun~ more important, i f condl t i o n 5  

wc2u.e to cii;uel sp under* pas !:-pro jcct cpperilti on t h a t  bene f i t  these species 

to the cie"criment o f  the species thaat  are 017 more econornic irnportafice. 

We currently l ack  enough ififarmation on these species t o  predict 

responses by the1 r poptilatiorrs t o  a1 tererl ecv'i ronmen91 cond i t ions .  









%-* 

; ntlre ai-e prrjb;~k~iy sevtlrbal r_itheu% spectie%, not  c o i  1 ected by t h i  5 program, 
i s 

. ,  are pr.us.rl-t f r r  the raiver near *the cssti - v-ye These iirc1utle the 

p j a ~ ~ p ; - O ~ ,  i i ine-spined stickleback, other ~peci~:, of 5 ~ 1 1 1  p in ,  

r , A i.ari;:~. f l o t n n d ~ r ,  and o t h e r  species of sine] t (I.forroki ICjaUj, 







A Popui d t i  on Gray 1 i ng/ Gu*ay l i ng/ 
Estimate FII  '\ E! AC y*e 

-~-"4-+-ur*l~xr*Tcia~-b- b-b- - s * ,  w.<sd"wa'EmYal 

3 h 3 C  
LF1:,  $103 55 

g$g 79 $2 0 



c~~ifi : i . l ; i  d i  sappe3i-i rig f .r*c:m t he :  popu:ation under  :.el a t i  'ire] y 1 ,ow '1 f2vei 0-i' 

1:" t13;F3& , r x ,  i 2 " a " ~ 2 ~ ~ t j r g ; ,  %-r !he maximum sustained y i e l d ,  i n  terms o i  numbers oil 

f-izi-! cauqht ind kep"r, ,is apf~u-oriinahi;l;l faurb times Iev~!7 of e f fa ra :  

e;<n.;nfi;.r$ by piGFS& C ~ ~ W S  dl!tbing Jui y of 1952, T'11.i 5 mode] 3.i $ 3  

d ~ n i c r n ~ t ~ i r ' i e s  t h a t  the i n 3  V i a  l years of harvest wi .11  p rov ide  a relative! 

I ~ v e l  of ca t ch  befort: popu' iat ioi:  becor(les s t a b i l i z e d  a t  tire 

rwP 9 n~axi@iu:n s u s t a i ~ e i d  y i e l d  harvest i e ? r ~ ' i .  inc ca tch  p e r  u n i t  e f f o r t  o f  the 

%port f ' 4  5itf;rmen cat? be i:xpec8l-.ed i;u dec7 i r:e accardinqly f o l  l ~ ~ ~ i  t h e  

.jnj";.;; " ,,#3,i years o f  harvest, 

* $ <  
A , ,l, , d [?el :it i orc;l: 1 ps 0-f gibc;!hith, !~ob~ul  a t i  on ,  allti protducr-ior~ 

da ta  *i.a gi$neral and  s i t 4e  s p e c i f i c  hsbi t a t  vau*iablc.z. 







**+ 

s t l , j d i cs  of rnafor h a b f t a t  typ t?~ of tLi.ik$ : i ~ s i t n a  River kjeiow Devjl 

i-r canyon are slrmmarjzed -in this sec t i oa  of repor t .  The h a b i t a t  

character4 sties w h i c h  are presented i n  'i:fiis summarizati~n are only  these 

'4 i. vth-ich are j;ke'jy tn be 4 qf"! ~iencctd by m a i  gsteni c ~ n d i  ti:ons 

d f  $charge , water temperabture, and turb id4 t y  and likely ‘ to impact upon 

ii ih popul i-ki a n $ .  

T I i ~ e  t t i  duwnstream o r  Devj 1 Canyon tc, tile Chu l  i o j a  c ~ n f 1  u e n c ~  

jrefr-:i*v$ed t o  here as lipper rdiver) arid the f i n d - f n e ; ~  below tlie Chutjtna 

canf luence (referred t a  here as l ewer r.sljcrj are d i  scr~sse$ separake'!y. 
" rr i. : &J** ,-* %#* Inese r ~ a c l i e s  u r re, i n  physica'i dnd hiolog.;cal  cijaracteriseics, and < g  

i; 6: -t j *i t- , j d t cd  - ' i ~ ipa r t i ,  of ' cl12: ;;roposkzd hyriroel c;ctri - dev i l i  ~pmefit. our 

i f>\ie o*!: :~r;ders,landf ng -i !:!ucti more ~ e * f ' + i  above the coafl  uencc than  

i~p::.!3~~f tiup to +ti j i? gy eal;gy /evr!l of jnft-3pm;rtjon ava ~ ~ a ~ ~ , 2 .  



The i i t la*i  a.isLer:s avsd s-j eQe tchaant21 i)sa$ita"k-, sf f h j  s s e c t j a n  of the S j ~ s i  t n a  

R i  i j ~ r  f unctiori as a r l i i  y e*a$c.'itjiid g ;  3 ;  ma ngl feedj  f ig  kab i  :a c; a s  

t>s/e;.ylpdi nter4rjg hab i  t a  t ;  and as spawn ; n g / f n c i . i b ~ t $ ~ ~  h a b i t a t  for marly 0-f 

:;k,r res~iderii: and anadrom~ij-,  rpecjcs. p f f s ) i ~ ~ j e s  resources 

are nlc st dependent on th i s  area for ntiqrat-ion 2nd ~v~~mdTiJint;irirrg. 



* 6 

1 i:e ciaj,ir-,tefa and s idg  ci;ab~ne'l hgh i i : a t s  are heaii l  ly used by bi i rbot ,  roilnd 

) r - -  
, I - a~ i rjrigriose sucker fo r  rear$ ng and feedin.; hab.i'l:at. 









luiie jn+fiiscifjcp i +U f ~ i i j g ~ + - - -  ~ ~ p ; d j * t i c j f f $  for* redf rtr'-i b6lt.j cjr: upan 

YP;.; rai n g / - f e e d j  ng arid o r e ~ - ~ ~ . i i  nteri 113, anif upan spawfii ny mi g r a t i  00s of o t h e r  

fi:ii-i species ii: currn;itly nr:t @el: defjned, iri-luit-iveiy, raa'instem F'low 

3 4  L *  b-vels a f f e c t  the seasnnal t i in-ing and succle:ss a f  such 
. *  ; :  t a .  i l;;cking i:r) miike defe in ' i t ive cnrrciusicns. 



P 4  Pi be- s ide  s'jough habitats 

/ ib~"cr taa is~ dischar*yg 'ie;re? 2: g~:neral l y  bet~eea 1.5,000 25 c ~ E ; ,  

[,I,(; s i d e  5: l;vgiis 0-f tiji. - -i kte"#een Chu 1 1 tna ancj 1 Canyor; d f  recht iy 

cilrfi?i-i:t l r , ~  tfre maiilstem C'J~ rjjde r:harjngl f ' iow, 8:; these higher f ' iows *the 

;ide s l n u ~ h z  resgiable t i le .isrig chiinnel h a b i t a t s ,  and candj-kjons a$-' 

$?% *:, -. #. - +tgt:,c ssi  de s i oughs d i  rec t i y  depend upon the ma? ns tern ron&i tj ens. A t  

1 !,vier f?  rjw 1 cvc.1:; , l i j e  iii& i ris-Lern s l d g e  creates backtqntey* ayeas a t  *the 

i n ~ ~ t i  i f i s  o f  the $1 otrqhs arrd possltily i n f ' l  u;.irr:es tipwe: 1 i ng g r o ! ~ ~ d  wa te r  

' I  q-% ".:t $3 
L . 4  

, isle pere! oe6i c brheachi rig F 51 f ~ c ~ i j b  hy g g i d j ~ ~ ~ ~ ~ ~ ,  $ f g ~ + t 5  f s  af-i 

io;pna-t;:r~t f a c t o r  $.-=t~, . , - I  i I dc chafln@i moriplio 1 ogy , sub.jta-* Y dte 

. ' r j  iil;I terrc.-+*-' , , r  '53 1 i d ~ q & x i j t j ( j f j  ~ : l g ~ ~ * t 2 t 2 ~ ; ~ i l { ~ ~ t \ ~ a  



M ~ $ : j ~ i : ~ ~ ~  jn i . i i jk?gce gjiJdn ";g sli jugh ilai-,i-i;ats fay' i j s e  by livcr\dinier4- 

i" * i ; i sir arjcj -i :icei:bo i-i ncj +:rt3 i!iic~fi emhry:~, i s not prefiefjt j y w c i  1 de f-i 11ec.i . 
; " $re mr>si l i k c l \ /  rej.qrnr! {.Q - j ~ p ~ ~ " : ~ ~  quch ii!-h 

.jr?-i ! ic$?;\ci?i t . - j ~  i'i?i:p~ i+!!,l.ji: %. l .+ i a r q  ii:;? ii?.p souries a:ld V J - ~  n-cer* oveyf gf 

i " * 
i i ed i js  t;rdea>di-2u riy jf:e qv- r~q>pe~ i2~ .  . . . .; ,%. ..\ . i )ies@ " f  5, ~ i i u  "1 i i  i gr ypi-t:; (r 

l ~ l ~ ~ $ - ~ + ; ~  j P - ; Gj- by tL1$.:d,',4 ;. i. i rig :>rr ii!eri q :  i i i  

4" ". .?,";I, t,e Q ~ I , , ~ : ~ O  I:!,.: . 



"1' x I \  ,+;*"<q;t~ f-J f %v\** a 4 B 3 ~ b %  
9 . P  i l  2 8 %  4 8 I r i ,,:H d i  schargt-, upon t h e  u p 1  3 r d  51 ougl! 

i*. i ia l ;  i [at.; b~-&t.ir:?g [ I  j cA;inyon the C h u ]  1 t n a  c a n f l  u l~ f i c c  are ,a 

firck9dfi c r ; ~  1 3 ~ 6  F ; S S ~ C : ~  a t e d  ~ a t e r  ciep t h ~  i n  these $1 aughs, 





i;rincip 3 3 1  eins4tream habitat types i- &- 





.* 
ihe trit):ltdi*ie~ are simi'lau* co those above the confluence h a t  usi:al'iy 

1 e55er 5yad*iLi r e  A;‘ Substanf;ial !As@ by spawning salmon and by 

rris;dent spec ies  o f  t h i s  h a h i t a t  type has bi?i?ii ~ O C U I ~ ) C ~ ~ Q ~  elsewher-e i n  

tbi:- ~: iatz r.:?por~is (AUF&I; 1923;.-d 1 ,  





* ri j e t  $ i d < ?  i l a u y h  hab l  ta ts  

'T # irie s i t in  ~ioir(;Pr i l a t ~ i t a t s  -in the i ow i l r  river are rnore heavi!y used by 

n g  coho tilarr ~ Y I  the .;5& sloughs a-F the  upper river,  proI2;ibiy 

u+rt l c . r . t i  i lg popk l  a t i  on c i i  fferencgr;. 











44~a- i lab le  t i i i * t g ~  f " o r  tkre IOW~P r-kx~eqr are B ~ U Q ~  nlOfie -i-injiited t;~ltan the+ 

upper r-ivcr.. Phy:;i g a l  c o ~ d f  t i ans  of  one chanpje') cae[ led 

(" a . .n~r i r~e l  aric"; t t r ibv  tar\; mo~r.I-~ 6t Rabf deuji Creek have tc.cn -jni:esjsjve-i,y 

l i q a a - g  ,i;.,,& ..id C: i.l$c! bil 1; a i a ' i i i i i ' i  t ~ f  r1;inrjic 0 f fl , No at tempt  brlefi fflad~: 

pun.jecZ i l \ /af  lalffe h a b l t a t  - fo r  spawning or rea r ing  f i s h  a t  these sites. 
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$ 8  r - f - 8 o f  the report, 3f/nopsls o f  t he  1982 Aquat ic  

F .  k-r2d-+s b' l l l d  f i ; j a l y s j  s of [zish and Habj a$;ionsheip:" w i t h  tht: attached -3 * 
* - 

f:l-jrlfyzk: f"#J f=&$ * 

h<!ve i ;ny - p~;r.ta.ining to these materp.ia:s pii:a:ie do not  
Fqp,4;i $;<\"<1, kts ;?Jl{'{tack f-flc, 



w Apperldix iable 8-5. Comparison of' f i s h  access cond.iicions i n  the lower 
reaches of seleckd s s f ~ u g h s  a t  var ious  mainstein 
Susi t n a  River d i  scharyes a t  Gold Creek 
(Gages#15292!li)Uf. Relative abrrndavrce o f  salrnorn by 
location i s  provided f o r  comparison, 

Re1 ative Abundance C 

hcsles s o f  Salmon $0 1-9f32 
--J-A--*~*YI-IN-~* s + + = ? s v M % . - * *  hl l * .+wm--  - ""If-m 

R-i VC! r+ 
9 iouqi1z 

*h air* "A *_II*XI -', "A A w w ,  u r- 

Acu 4:e Clnrestri cted Socke:ve P i  nl. . -  a *  ---. . . 6 & usrs 
< -<"---*""*.e 

9" 1%9,2  28,000 c f s  20,000 c f s  &, L 1-i 

* 3. " 3 g  -. 
d % i d 3  * 4 *"" ha 6,700 c f s  11 t I I-! 



River 
S i  ough !4i e l @  G k~ i r~oc i Sockeye 



CIi:.!m salm~rr  sp~avined i n  Lane [;reek Siot:gh and sloirghs 19 a!nd 22 du r ing  

]a9g1 i 2 u t  wey*e afJ$efi$ fry0 ,W thc:c s'icughs dt i r ing 1985. In comtrasl, index 

counts (17 t r . i b ~ l a r i s  .iri!rg: mgci: h%ght* jir\ 1982, &jt;)lough i-easofis ,fop 

-z w 

arii i iyr31s o f  access i n t o  two primary tributaries ( l r ld ian  R<vc:r and 

Portage cref C) of 6 ~ -  LYIk2  <tar; ,>%i,i:oa g: River suggests c h a t  access has no t  been a 



TI' 4 , i g t i j n r t i s ~ n s  e v  -" % +- - tje.twecn d i s l r $ i i u b . i a n s  2nd can d j ~ t j n g ~ i ~ ) ~  djfferegces 

ilr;r;oc i a t e d  vdi tlr I~riLh central tendency (c ,g ,  , r n e d j a ~  and l~a r i ab - i l i t y  

( c q e  if there i s  no statJstically sfgni f icarnt  dj f fercnce 

heeween w h a t  was avaj?nb" ]e  an$ w h a t  the f i s h  selected, t h e n  no 

pr-~f*:re.cnl;c could be inferred w i t h  the existing d a t a  base-." Fourth,  the 

hahi t a R  preference categories OF tach g f habi t2 l t  vn;'iahle 

*8 ' repr@-,erct'irlg a slarrr~h cl i  1 1  compare$. f f 1 habi tart var fab* ies  

v!i i:hll+i 3 cell w e p . ~  $:I tile saint! category ";he surface area OF that  eel 1 

~43 assigned I:(] r:i.~at category. 1F d i f  Fcrent ca$;egorics were s.jsigneal to 

the h a b i t a t  va~ i i i b l e s  u.i?;hin a c e l l ,  t h e  least  .;i?lcctive category was 

3:5eiyrj~tj j ; ~  CIlci :~11*;P;~fl t .  drea of the c f j  1 (c*g,# i f  depth idere cla:si'ied 

:%s opt'imiii and c,rrbsti4ate c'lassified 35  utili~ed iri a ~e11, t h a t  ceht] 

B ~jui,,.., d p  , z  gcj bt? c jass - i f i ed  8s ~ t i i j s e d j ,  F i f th ,  i,I?e sui..facc of a l l  cel ls  

if .as.,4k a A's L* * su:nlf~e?d $0 deterntdisr<t the b i ~ t e r .  sut*fsvt:e atw2a 6f ~ ~ t e  study reach, 

Sf;.$-h, i:ke c;rr~.fare am j.f hdhjtae pr~ i fepeni :~  category \$was di,ttidi;b 

i iy t t~c  total water surgfg~e sre2:;r c;f f j r t?  study res r f i  dctekmine the 



~ s f on  [Msi;klotjs el: 31. i381), f i le 1FG-4 model-, f o r  hydraulic slmra?ation 

~ i n  slofrgkts Bn, 9 ,  25, and Chun~ Channel predicted the water sur face 

~ elevation and discharge a t  each trnnsect, Seventy-three percent nf the 

I t" ,;, jP .ctticQ:d a k:ratcir surface e1cli;itions were w i t h i n  0.05 f oo t  o f  observed 

~ fdictec? water surface elevations were h i g h l y  carrel a@d ciHt observed 

~ ya!iicts (r = o,Y'Jc~), Eighty-two percent o f  the prediGted discharges a t  

~ eaf;h t,rdrisect d i f  feued f'ruii! oiean observed d i  .,charges For each r a l  cugh by 

I gjaie;c i f l a n  5 pepi;.e!~-c -f,y-jm 5 ts obser-yp;! nrcatl d*i sch;n rye (Churil Ci~dr.iiiil I 



i .c j~ i : r ia tec i  -i;h rilean slctugh discli3rges (r = 0.999).  b+*i ?, b u t  one \ i A i  

vjerr. cons id;..reri good &),$I -c: VBF -c 1.1). Forty-seven percerit; o f  the VAF 

yi:icjes wpre 1 +QO c 0,01. s ing le  except ion was  the vc ' igc i ty  
+,-a 

Y' adj:j::tmr_.nt f a c t o r  f o r  SIOII~!.I 21 r a g 2 ~ e ~ t  6 ( a t  10 c P ~  w h k c  b j a ~  eon-= 

slidered +fair  (VAF i s  O,R5-0.9 o r  ;.I-1,15). 

p j * f + c i s j ~ n  s&drtdards a jsc ~ . p ~ e : - - -  . ..-nd keeping predicted waterk depths a n d  

v c j a c i t i @ s  i n  each ce*! . i ~ . . ; '  *I . t i  .. . ' . ft. 2nd 0.2 f t / s e c  o f  the o!2seried 

depths arid veitci tie!: ; p i ?  .;:i,:::.3- $ + -  . . I .  IY8lj. ia comparison of observed 

. . v i  . 9 d l  

imrid pr.:dicled depth.. .- Q ,'.8 .. a.$ ; s i t -  , ~ i $35 alorlg two transects a t  two dis-  

charges w i t h  seine aF t i le  inviest correI;$i;inn coefficients 

FaIsles 0-5 a n d  D-6 arc pros/ideL. Correlation coi:f F i c i e n t s  may be 

saincwhat misleading a t  the discharge level a t  whictl the niodels were 

c a r i t ~ r a t e d .  A t  shallow depths a n d  law velacities, differences o f  0,1 f t  

o r  F i l s e c  can appeat* d i  spropartional i y  I arge. 

Predicted h:!dr.au'! i c  concii t ions  - -9 --------* ~ - ~ % - - . - * ~ - = - ~ . r ~ ' - ~ , ~ - -  

l k le puetticted prr~pi i~ . t ions  of  a v a i  1 a b l e  dcpti is  and velo::i t i e s  are 

p r ~ 3 s e n t - d  f o r  slotigh 1-\ow:; o t  5 and  50 c f s  l o t  a !  1 f o u r  s'foughs; I%! cfs 

f o r  2:ough~ 9, ::I, 4iii.I i i lui i i  C l l ~ i i c i i .  l ; a i ! t i  300 f o r  s]trugils 9 jfli.! 2'1 

(Appendix f i g u r e s  0-2 "io 04) fo r  cornparat i v c  ptirpost!~. 





D. j ,  " ilri? utilization l;i k i n g  s3-7imopi and the znnuai rnijnd 

X I- oF P * C ~ ~ J I (  ~i::! ~~c , :Rs  + i wjnek, RMS-3, * ll of  S g b G  stencc, fiDF&[;, 

iQlltch~y2~.. * 
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