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T h i s  repor t  represents a volume o f  t he  Instream Flow Relati4,nships 

SeuGy technical  r epo r t  series prepared f o r  the Susitna Hydrae:Lectrlc 

P ro j ec t .  The primary purpose of t he  Instream Flow %-lationships 

Report and i t s  associated technical report  series ip. t o  presen t  

technical information and data t h a t  ref lects  t h e  re la t ive  importance 

of t he  var ious interactions among the  primary physical and b io log ica l  

components of aquatic habitats within the Talkeetna-to-Devil Canyon 

reach of t h e  Susitaa River. The Instream Flow Relationships Report 

and i t s  associated technical repor t  series are n o t  intended to be an 

impact assessment. However, these r e p o r t s  present a variiaty of 

na tu ra l  and with-proj  e c t  r e l a t i o n s h i p s  tha t  provide a quantitative 

basts eo compare alternative streamflow regTmea, conduct impact 

analyses, and prepare mitigation plans .  

The technical r epo r t  series X D  based on the  data and findings 

presen~ed i n  a variety o f  base l ine  data r epor t s  prepaued by the  Alaska 

Deparement o f  Fish  and Game Su Hydro Aquatic Study Team, R&M 

Consultants, and E. Woody Trihey and Associates, The Instream Flow 

Relationships Report  and its associated technical r e p o r t  se r ies  

provide  the  methodolngy and a p p r o p r i a t e  technical i n f o m a t i o n  f o r  use  

by those  d e c i d i n g  how b e s t  t o  aperare the proposed Susitna 

Hydroelectric Project  f o r  the  benefit of both  power production and 

d o n s t r e a m  f i s h  resources. The technical r e p o r t  series i s  d e s c ~ l b e d  

Fsef sxq, 

Technical R ~ o r r :  No. 1, Fi sh  Resources and Habltats o f  t h e  Sus i - tna  -- -r*iiar)--v v- -.- w e e -  --------- 
a Th i s  r e ~ c r t ,  prepared  by Woodward-Clyde Consultants, 

carrswsolidaees inlfoxmattaa an ttae fish resources and habitats I n  t h e  

TaZkeetna-tomDevil Canyon reach of t he  S n s i t n a  ba s in  nvailals1.e through 

June 1984 tirat is cu r ren t ly  d i s p e r s e d  throughout  numerous reports. 

Technical Xezort No. 2. PQ&?zwl  Picoc:esses Report, T i l i s  rep~br? :  
Pw--==------.# .--*---=*---- ---- --n-..*-%-axca_rUIu--.s% -r 

p?:epared by Ij.&ri Consultants, descxibe:~ n;~ tur;il ly otcurr in! ;  i+i,yi;i; c:?l 

pruce:;:;i.r; ~ ( i r h i n  t h e  rC~ilit?ijtnn-tos-l)evi, i (::~iayon itivs:; i-c:lcil 1,ri.t r.i\i:j?c 

81-r) j t  eib qf fet : r$;  013 i*f~~cx*i~ni:i i 
'---li- ' 
8 ~ t i : j  Lt":i d,, 



> ~ t  MQ,  3 a  H a t ~ r  
---, 

: T h i s  repare ,  

pregared by Harza-Ebasc~ , conslcllddistes e x i s t i n g  %nf n m a t i o a  sn  waf:er 

quality i n  t h e  Sus i t na  bas in  and p.rsvides technical discussions o f  the  

p o t e n t i a l  f o r  with-project bioaccumulation of nercury, Frtfluences on 

ni t rogen gas supersa tur ;a t i .~n ,  changes in d~mstream nutrients and 

changes in t u r b i d i t y  and suspended sediments. This r epo r t  is baaed 

pr incfpaf ly  sn data and information t h a t  i s  available through June 

1984 

re ,  T h i s  
-814 

repar t ,  prepared by AEPDC, cons i s t s  o f  three p r inc ipa l  compsnen8:s: 

(1) reservoir and instream temperature modeling; (2) selection o f  

teaparature crfrer ia  f o r  %usfens Rfver f i s h  stacks by species and l i f e  

stage; and ( 3 )  eval~la t ion  of the in f luences  of wi th-proj  ec t  strc'am 

temperatures on existing f i s h  habitats and natural ice processes. 

This r e p o r t ,  

prepared by E, Woody Trihagr and Associates, describes the a v a i l a b i l i t y  

of var ious  types  o f  aquatie h a b i t a t  in the Talkeetna-to-DzviE Cany sn 

r iver  reach as a franctfsn sf mainstem discharge, 
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This reporr su-marizes t h e  available infomatricn on the f i shery  

vesouxces and habitats af t h e  S~sitna River. It is based primarily on 

existing r epor t s  and analyses generated by the f e a s i b i 2 i t y  acd 

1Pcenr;ing studies a f  the Susitnsl Qdroe lec t r i c  praject  with a lesser 

dependence on addfeional pertinent i n fomat ion  in t he  literature. The 

objective o f  che repor t  is to synthesize and summarize i n f o m a t i o n  to 

describe the biology,  relative abundance and seasonal h a b i t a t  

u t i l i z a t i o n  of iurportant f i she ry  resources, As a part of the Instream 

Flow Relation~hips (IFR) repor t  series, i n fomat ion  su 

will asaisc i n  def ining the relationships between physical processes 

and f i s h e v  hab i t a t  i n  t h e  Susitna River basin, 

Since rhe repor t  series provides  t h e  iaportant i n fomat ion  re la t ive  t o  

the  dec is io~maklng  process, this report  is focused on habitats and 

species mcst likely tn  b e  affected by ehe proposed projecg.  Moar o f  

the repor t  emphasizes the TaZkeetn.3-Devil Canyon react [r iver mile 

(W) We$-1521 o f  t he  Susitna Rkve-s, This r ive r  ~ e ~ c f s  esste2da from 

the proposed Devil  Canyon d m  s i $ e  (W 152) dsmstream to t h e  

confluence of the  Susitna and Chulitar, rivers (RM 98.6). 

The proposed p r o j e c t  is expected t o  have t h e  greatest domstream 

effects  on habitats wi th in  this reach. Damseream from TaLkeetna, t h e  

inE3 .s~  from t h e  TaLkeetna and ChuPitna rivers is expected to reduce 

t h e  magnitude of change in physical processes under with-project  

conditioals. AdditionaLly, t h i s  report  emphasizes salmon species and 

t h e i r  habitat: u t l l i z a t i on l  because of their importance in commercial, 

s p o r t  and subsisrence f istreries and h igh  social value,  The avai lab Le 

pro jec t  i n f o m a t i o n  raflects the heavy einphasis given salmon species. 

Section 2.0 contains a b r i e f  descript iox.  o f  t he  p ro j ec t  and projec t  

area and a synopsis o f  g h e  studies cha t  havc bean conducted t o  t iate cn 

fS.s'~ resources of  the SusJ.fna R i v e r .  lo Feetion 3.0 t h e  spec:tes of  



the  Susiena River are introduced and t h e i r  comercial, reereati.onal 

and subsistence u t i l i z z t i c n  and importance are discussed.  Section 4.0 

summarizes in fomat  ion on t h e  species b io logy  of the f i v e  Pae:if i c  

saxman f ~ u n d  i r n  &he Susitaa R e  Haabiat u t i % i ~ g ? t i ~ n  and 

re la t ionships  are dlscusfied in Sect ioa 5.0. Based on studies 6 0  dater 

the significance of habitat types f o r  a species L i f e  orage i s  

presented.  Section 6,0 summarizes some faetocs t h a t  a f f e c t  f i s h  

production i n  f reshwaten a;ld discusses their poss ib le  significance in 

 he SusBtna River drainage, 



The Susitna River f lows approximately 318 miles (510 km) and draias 

about 19,600 square miles (50,900 kmZj from the  terminus o f  the  

Susitna Glacier in t h e  Alaska H o u n t a i ~  Xange t o  irs mouth in Cook 

Inlet ("igure 1). The study ares f o r  t h e  Susitna hy2roelectric 

p r s j e e t  f i s h  studies .<rc%edes the Susitna River mainstem, s i d e  

channels, sloughs,  and mouths of a a a f ~ +  t~-S,beararies, A d.iagra~~ and 

descr ip t ion  of najar h a b i t a t  categar les o f  the Susisna River IS 

presented Pn Ftgure  2 ,  

The Alaska Power Ala~horf ty  (MA) has proposed construction of two d ~ m s  

on t h e  Sus i tna  River: Devil Canpa  Dam (67".1 152) and Watma. Dam. 

@*RM 1 8 ~ ) .  The p ro j ec t  would reduce streamflows during the summer sad 

isaczease thiem dur ing the wint e ~ * .  Suspended sediment, e rn rb id iq~  and 

water temperatures are expected to follow s i m i ? c r r  patterns (reduced 

le l~els  in sumaer and increased l eve l s  in vineer), Details ~f dam 

caastruction, opezation and expected ch-ngt?s to aquatic habitats and 

f i s h  .::esourcrs are presented by Acres (1983a,b). 

Fish  and aqrnaeic habi ta t  investigations ha-~e "seen conducted on the  

Susitna River f o r  about t en  years evaluate $:he proposed 

hyd;noeLee"%..:Lh; p r s j  ect . Beginning in 1974, s tud ies were eaanducted to 

descr*b and quantify fish rassurees , hab i t a t  u t i f  i z a t i o n  and aquatic 

hab i ta t s  o f  the Susitna River, ~ s s  1980 the Susbtns Wydroe$ectric 

Aqua t ie  S t u d i e s  P r ~ g r a n ~  was %ni"kaeeb, SaselPne data colle;tbana an 

fish and asquatie nabi tah:  resources was d i v i d e d  i n t o  t h r e ~  groups: 

l+du$t bknadromsus Ffsh  Studies (U), Resident and JtxventSe Anadrsm~us 

Pi.s"%ntuddSes (WX), and k"lquatic BabttaE and Instream Flaw S t u d - r e ~  (MI ,, 

Thc objec t ives  of t h e  three sect;ions of t h i s  conrlnuing program are: 

(1) M - cLetex2aine the seasonal d is f : r fbut ion and re la t ive  

abundance as; t adul. & snadx-o~nn.a;ia f ids? p q u i a t  i s n s  13~roduced 

w.l,thqn  he S ~ a s i t n a  R i v e r  draixzaga; 



( 2 )  R J  - de%emi~e   he seasonal distribution and re la t ive  

abuindance of saitea=fed resident and juvegi%e anadromous f i s h  

pop:-, laeions wi th in  the Susirna River drainage; and 

( 3 )  AW chareceerjlze the  seasonal h a b i t a t  requirements - F  

selected snadromous and resident f i s h  species w i t h i n  ~ A P  

Susitrna River drainage and t h e  r e l a t ionsh ip  between the 

availability o f  ehese hab%$at csndPtia3ns and the mainstem 

discharge of the Susirna ~ i v e r .  

a ry  of t he  significant accomplishments t o  date by the three 

seceions of ABF&G9s Su Hydro Group is out l ined  below. 

a. Documenzed migrational timing of salmon runs in the  Susitna 

River, 

b e  Estimated popuPaefsn s i z e  and relative abundance af sab~~ox~i  i~? 

sub-bas%ns sf the Susitna River. 

c .  Estimaeed total slough escapements f o r  salmon in s loughs  above 

W 98,Qa 

d ,  Estimated re la t ive  abundance of spaming  salmon in t r ibuearr ies  

ahave M 98,6, 

e .  Quantified selected biological .  characteristics f o r  s a l ~ a n  s tocks  

in tho Susitna River ( i .e ,  sex r g t i o ,  fecundity, age and l eng th ) .  

Res Jdent and Juvenf le Anadrcjmaus 
*-----IY-----L(Lnw -- 

a. E g r i ~ o s t e d  population s i z e  f o r  Arctic grayling populaejons in ehc 

p~t> j>os@:b  ~ ~ I B ~ ~ ~ ~ " s . u T I ~ ~ I " P % , ~ ~ w ~  areas,  
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g: , b~timat~r: flhe reiaefve u t i l i z a t i o n  sf mac.pa>habita~ types f o r  

juvenile salmon and selected residene species, 

d. Developed hab i t a t  s u i t a b i l i t y  criteria f o r  juvenile salmon. 

e. Estinnaeed population size and susvival  f o r  juvenile chum and 

sockeye, 

f .  Defined outroigration timing and rates f o r  juvenile salmon. 

Instrem Flaw 

a. Col lec ted  physical and chemical water quality data describing 

maerohah~f tat t ypes .  

b. Ide~tified aquatic macrohabitat types  w i t h i n  the middle  reach of 

%he Susitna River (M 9 8 @ 6  - 152). 

e ,  Defined seasonal timing and u t i l i z a t i a n  of a d u l t  salmsn in 

macrahabitac types, 

d. Developed si te-specific h a b i t a t  responses to mainstem discharge.  

e ,  Develjped habitat crl.teria f o r  adu l t  and juveni le  salmon, 

eulachoa, Bering ciscs ,  and selected resfdent  species, 

f o  E-irizBuats:d t h e  aesasa and passage o f  a d u l t  salnon i n t o  sdee ted i  

23 laughs 4, 

Confimed the  importance o f  ground water upwelling f o r  spabrning 

s a l ~ ~ a n  in s 2&ou ghs , 

For a 41.s~ o f  ADF&G Sue%.f:n,a H3rdro references slee Appendix 8, 



3.0 INTRODUCTION TO FISH RESOURCES 

3.1 OVERVZEkf OF IWORTmT SPECIES 

Fisheny resources in the Susitna River comprise a major portion of the 

Cook I n l e t  comerciel salmon hamesr and provide s p o r t  f i s h i n g  f o r  

residents of Anchorage and the surrounding area. Anadromous species 

t h a t  f o m  the base o f  ~ ~ m e ~ e $ a P  and n~n-eamereiaa fisheries include 

f ive  species of Pac i f i c  salmon: chincok, coho, chum, ::ockeye, and 

pink. Other anadr~maus species include eulachon and Bering cisco. 

The Sus i tna  River is a migrational corridor, spaming area, and 
2. 

juvenile rearing area f o r  f i v e  species of salmon frcrn its p o i n t  o f  

discharge into Cook I n l e t  [r iver m i l e  (W) O] ~o Devil Canyon 

(RM 1521, where salmon are u s u a l l y  prevented from moving upseream by 

the  water veloci ty  at high discharge. Sloughs and t r i b u t a r i e s  provide 

most of t h e  spavning h a b i t a t  f u r  salmon, while the mainstern, s loughs ,  

and t r i b u t a r y  mouths are important habi taes  f o r  jmeni le  salmon 

reaging and ovemintering (ADF&G 1984a,b), 

Imporeant rag;ldent species found in %he Sus i rna  River ba s in  inc lude  

Arctic gray l ing ,  rainbow t r o u t ,  Lake trout, burbot ,  Doi ly  Varden, and 

round whitefish. Scientific and conunon names of all f i s h  species 

identified from  he Susiena River bas in  are l i s t e d  in Table 1, 

3 , 2  GONTREBUTXQN TO COF!EEBCXfi FISHERY 

With t he  exception o f  sockeye and chinook salmon, t h e  m a j o r i t y  of' 

upper Cook In l e t  salmon production originates in che Susitna Basill 

(mlr&G 1984a) .  The lon9-tern average annual catch o f  3.0 million f i s h  

i s  worth approxlsnately $ 1 7 . U m i l l i o n  t o  t h e  conmercial f i s h e r y  (I(. 

Florey, mF&C, personal camnunication, 1 9 8 4 ) ,  I n  1982 and 1983 

$yi,sirrrmen landed record nurnbers o f  salnlon i n  tkle upper  Cook i l l let 

E i s h e q  (E'lgure 3); over bO:! ~ n ) _ l l i o n  silXm0r1 (*:ere c a t ~ g h t  iii 1982 and 

rwer ( 1 ~ 7  rnj-J-$$-na K i n a ' % %  were l anded  in 1983, The Sus j , tna  Rjjver i s ;  

: a f ~ i ~ : ~ l ~ ~ , l c : ~ ~ ~ ~ ~ ~  t h t :  8lo::t ~~i: t~jo~:f :~x~t s r + k ~ ~ ~ t ~ r k * p r c ~ < ' ~ ~ ~ c J ~ j t ;  >;ys;t:c>~ 111 \~ppc!f: Ci~{:#k 



I:nl.et ; however, t he  quantitakive cont r ibu t ion  o f  t h e  Susitna River to 

t h e  commercial f i s h e r y  can only be approximated because of: 

o The high number o f  intra-drainage spawning and rearring 

arc2as ; 

o The lack of data on o t h e r  knom and suspected salnion- 

pra3ducing systens tn upper Cook Enlerst; 

o The laclc o f  s tock  separation programs (except f o r  sockeye 

sahnon) ; and 

0 Sverlap i n  miyrarion timing o f  mixed s tocks and species in 

Coak EnPet hamest areas, 

Theref ore, the astimates s f  eontributiosm o f  Susitna River aaIm&rn $0 

the upper Cook Pssa9iet f i she ry  should be  viewed as prelilazinary, 

The commercial sockeye harvest has averaged 1.31 million f i s h  annually 

in upper Cook In le t  over the last 30 years (Table 2). The estimated 

contPibutfan s f  Susitna River sockeye t o  the upper Cook I n l e t  fishery 

La between l o  to 30 percent (mF6G 1984a). This repsesents an 

estimated annual Susitna River sockeye hamest csf between L31,CICBO to 

393,000 %i.sh i n  the  csmsreia1 harvest aver  t he  l a s t  30 years, In 

$983  ehe upper Cook XnPet sockeye eatefri was &he Ixigl~est  in the  30 

years of record (Figure  4 )  and Las~tna River sockeye contributed 

approximately 500,000 f i s h  to t h e  ~ c t a l  catch o f  S million (Table  3) .  

Tlre ~ ~ p p e r  Cook JnBet cX*lum salattc>rr ca tch has a v e r a g d  658,600 f i s h  

annually si-ncze 1956 (Table  21, The eosrxtrl.butiasr-8 of S u s i t n a  K i v e s  chuxra 

ti, t i l o  iri3per Cook lr l lce f i s h e r y  .is atloul: 85 percent (UF8.G 1904tz). 
F h$. j-d.,.~, c o n e r i b ~ ~ ~ ; i i ~ . % . s  r:el~~.ejl~rktt~ :in ks?i>;tjt~rlai,t.5:~I ;i-vw::l?g~'; a~g.,;;ial CRINU IT.":':. c:tt 



of 55900E)0 S u ~ f t n a  River f i s h  in t b  eomercfal harves t  over  he ?last 

30 years. The Sus i t na  harvest of chum in 1982 was about 1.22 miliiion 

E19h (Table  3) wP;len. a record Y,43 rmPI&Piisn churn were caught in t he  

upper Cook In le t  f i s h e r y  (Figure 5). 

Since 1954,  the upper Cook I n l e t  coho salnon commercial catch has 

averaged 258,000 E f  sh annually (Table 2 ) .  Approximately 50 percent of 

the  comerrial coho harvest in upper Cook I n l e t  is Susitna River coho 

(W>F'&G 1984a). This coneriburion represents an average annual Sus:ltna 

River cshd hameat of 129,000 f i s h  in t he  comercia1 hamese over the  

last 30 years. In 1982 t h e  estimated Susitna coho harvest was 388,500 

f i s h  (Table 3) when a record 777,000 coho were harvested i n  the  upper 

Cook I n l e t  fishery (Figure  6 ) .  

3 ,2 ,4  Pink S a h o n  

The upper Gsok Islet average, anmnal, odd-year harvest s f  pink salmon 

since 6954 i s  a"s9ju$ 128,680 f i s h  with a range s f  12,500 to 544,800 

Ed.ah, while the average, anna~aL even-year harvest Hs apgrswi.larcataly 

l ,Q4 millfen p2nk w i t h  a rang*? o f  484,000 to 3.23 million Xssh 

(";ilble 2; Flgtzre 71, The a s t l  cswtribu&isn a% Suaitna River pink 

salmon to the upper Conk Inlet p ink  f i s h e r y  i s  85 percell (ADF&G 

19842~) .  TE.l%.w represents an averzsge annual Susi tna River eopntrbbutisn 

of 102,000 crdd-year pink aaad L, 39 million even-.year p ink  t o  t he  uppein: 

CcroaP, I n l e t  EJ,shery over the  last 30 years, 

"%"he cuhp~ae~c9aP cI"Bbnb'9~Ia; ha.rvast has weraged 19,6150 Elah nrsnunl.ly i n  

t h e  upper Cook I n l e t  fishery over t he  last  30 years (Tab1.e 2). Since 

8 9h l i ,  ekre opening dat:e OF t h e  C Q I T ~ ~ B T C I B P  ~ $ S & P E : Y J ~  ha9 I~eex~ JUEIC 25, and 

~ h e  Susj,txaa R,ive:c c h , : i ~ ~ o ~ k  sa11~0rk r i ~ n  b e g i x ~ s  21.1 Xaee May and pe;iks $xi 

ra%d--Ja~n~: . '"d:ilus , the majority nf ch j nook fravc3 H Iare22cI11 p;d~ssed kisa:ctrtg,ll 

the x p ~ r ;  i t  0 c fl,shin.;g>, 6 : t ~ ~ 1 1 ~ < 2 ~ j * , f ~ ; 9 j  T X , P > ~ ~ ~ ( C % ; T ~  F L ~ y  



1964-1993 have b2;en lower than catches before 1964 (Figure 8) becatrse 

o f  the change i n  the  opening d a t e .  Catches have averaged 11,SFO 

chinook annually f o r  the 20 year per iod of 1964-1983. Approximately 

18 percent o f  che total chinook harvest i n  upper Cook I n l e t  is Susi'na 

River stock (mU)F&G 1984a). This represents an average annual 

contrfbntion of 1,960 chinock t c  the upper Cook I n l e t  f i s h e r y  f o r  t h e  

last 30 years, ot 1,160 f i s h  f o r  1964-1983. 

3 , 3  SFQRT FZStIING 

Increases in populat ion and tourism in Alaska have r e s u l t e d  in a 

growing demand f o r  recreational. f i sh ing .  Recreational fishing is now 

considered a significant fac tor  in t o t a l  f isheries managemear, 

especial ly i n  Cook I n l e t  where commercial and non-commercial. user 

conflicts have developed (Mills 1980) .  The Susiena RIver and i t s  

major salitlon and resfdear fish-producing tributary streams provide a 

multi-specl.es spo r t  f ishery eas i ly  accessible fr-oa? hchorage  and other 

Cook Bnles ci3amunit$es, S%nee $978, the  SusBtaa River and i t s  primary 

tributa~fas have accsuneed f a r  an average sf 127,190 angler days of 

s p o r t  f i s h i n g  e f f o r t ,  approximately 9 percent of the 1977-1983 average 

of 1 ,4  million t o t a l  ang l e r  days f o r  Alaska and 13 percent o f  the 

1977-1983 aqgerage a f  1.0 millio~ t o t a l  angler days f o r  the South- 

central region (Mills 1979, 1980, 1981, 1982, 1983, 1984) .  

The aporz fish h a x ~ e s t s  f o r  1978 through 1983 f r o m  the Susi tna Basin 

based on ~iaiX. suweys  to a s a ~ ~ p l e  o f  l icense hol-ders are shown i n  

TabPe 4 (bf i%le  1979, 1980, 1981, 1982, 1983, 4.984), The eatima~es 

represen2 the spo r t  f i s h i n g  harvests throughout the Susitna Basin and 

Includes an avea t h a t  i.s larger than t h a t  whi.clh could be  a f fec ted  by 

the proposed project  (see Pi.gures 9 and 10 f a r  Locations o f  major  

tribut-,arri.es %$.ated in TabXe 4 )  , 



s i x  years ( 'fable 5 ) .  This represents a Sus i tna  Basin con t r ibu t lo r~  of 

about 30 pariaent t o  the Southcentral Aret&c g ray l i ng  s p o r t  $asmest f o r  

t he  s i x  year perioci, me largest s p o r t  harvest o f  A r c t i c  g ray l i ng  on 

record tn the Susftna Basin occurred fn 1988 when an estimated 22,180 

f i s h  were caughe, which represents about 32 percent of the to ta l  

Southcentral grayling harvest f o r  t h a t  year (Mills 1981), 

The Susitna Basin and Southcentral Alaska rainbow trout s p o r t  harvttsts 

have averaged 16,000 and 132,900 annually since 1978 (Table 5 ) .  

Apipproximaeely 12 percent o f  the annual Southcentral Alaska rainbow 

grout 8pa r t  hamest was caughk in the Susiena Basin over t h e  East s i x  

years. Pn 1979, abou$ 18,350 rainbow trout were h a n e s t e d  by angl-ers 

i n  the Susitnaa Basin, whlch represents approximately 14 percent o f  the  

1979 Southceneral region grgy l ing  s p o r t  catch (Hills 1980). 

The annual, avan-year pink salmon s p v r t  hameat has averaged 42,950 

f i s h  in t f~e  Susi tna Baain and 234,400 f i s h  fn  Southcentral Alaska 

since 1978 (Table 5) .  This represents a Sus i tna  Basin harvest o f  

absu$ 32 percent a f  %he annual, even-year pink spore catch in South- 

central. Alaska since 1978. The annual, odd-year pink salmon s p o r t  

catch has averaged 8,600 f i s h  i s a  the Suaikna Basis, and 58,300 f i s h  in 

Southcentral Alaska since 1979 (Table 5) .  Qproximate ly  15 percent o f  

t h e  add-year Sau$heentraQ pink h a ~ ~ e a t  was caught in t he  S u ~ f ~ t n a  Basin 

since E979, The largest s p o r t  I ~ a w e s t  an f aca ld  a6f p%wic salmon in the 

S u s i t n a  Basbss, occurred i n  1980 ~ghen an estimated 56,600 f k s h  w42re 

catlght (Mills 1981). I n  1981, the. estimated odu-year pirlk n a l t ~ u n  

spo r t  harvest af 8,700 fish regre~ent:ed about G,r2 percent o f  t i l e  

est.j-:natad Suu:ltna escapement o f  127,000 pillk salmor; (Tahl.e 3). 

$xns*e 1379, $fz{~: Saaslcsrn Basiq and Soughccns: rcz II A.1 w k a  coitct ~:1-1;d!",i3r"; 

:~~.g:~sk hai:-.~it:u: L; kl;:~c5:4;14"x.ng42iif I :S ZIIC qnt{ 1 1 f 1 1  ~ t : : t s i  id PI 
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(Table 5 ) .  This represents n Susitna Basin spor t  harvest o f  13 

percent s f  the Ssuthe~qrraX Alaska coho spare  hamest f o r  the s ix  year 

parbod. In  f982 about ?6,$64  coho were landed by anglers in the  

SusStna Basin (Mills 1983), which i s  t he  largest annual catch on 

uecord. The annual sporr: harvest o f  coho in the Susi tna Basin is 

significant when compared w i t h  the esi5mated t o t a l  escapement of coho 

in t he  basin .  Ira 1983, ahnosr oEe out of egpry f ive  coho entering t h e  

bas in  was caughr by spo r t  anglers (Table 3 ) .  

The amual chinook salmon s p o r t  harvesl: has averaged 37,300 f i s h  i n  

Southcentral Alaska and 7,850 f i s h  f n  ehe Sassttna Basin siwee 3978 

{Pable 5 ) .  T h i s  represents an annual Susitna Basfn contribution o f  2 1  

percent t o  the  South.eentral chinook spor t  harvest over the  s ix  year 

period.  The largest Suslrna Basin,  spore  harvest o f  chinook salmon on 

record occurred i n  1983 when 1 2 , 4 2 0  f i s h  were caught by fishermen 

$Et%ilts 19841, 

4 , 3 , 6  Chum Salmon 

The Susitrna Basin and Southcentral Alaska chum salmon spore  harvests 

have averaged 5,800 and 12,150 f i s h  annually since 1978 (Table 5) .  

Th i s  represents an annual Susitna Basin contribution of 56 percent to 

the Southcentral  chum spare harvest f a r  the s i x  year perfod,  The 

I.argest s p o r t  catch of chum salmon on record i n  t h e  Susitna Basin 

aceurred In 1978 whey1 15,700 f i s h  were landed (Mills 1.979) 6, Fog the  

years 19811 t o  198.7, chum salmon s p o r t  harvests have averaged heeween 

b , 4  and E,8 parcent o f  t h e  estima~zd S u s i ~ : r ~ a  Basin chum salmon 

escapement (Table 31,  

3.3 ,7  Sockeye Salmcjn 



contributions of less t%a%in 2 percane a f  t h e  Shsueheentrd ssackege spolrt 

h a n ~ e s e  f o r  the s i x  year period,  I n  1983 over 5,500 sockeye ~almion 

were eaught by  fishemezr I n  the Stnsitnma Basin, which $9 t he  larges t  

annual catch on record (Mills 1984).  The spo r t  catch of sockeye from 

1981 through 1983 has averaged 3 percent o r  less of the  estimated 

Susi tna Basin sockeye escapetnent (Table 3 ) .  

Subsistence harvests within  he Susitna Basin are unquantified even 

though salmon provide an iraportant resource f o r  many Susi tna Basin 

residents. The vi3-lage o f  Tyonek, spproximately 30 miles (SO km) 

souehresl: a f  t h e  Susi tna River mouth, is supported primarily by 

subsistence f i s h i n g  on Susitna River chinoak stocks (mU&G 1984d). 

The Tyanek subsistence ffshery was reopen& i n  1980 after being elssed 

f o r  sixteen yeiars. The annrual Tysnek au%aisCence hamest has averaged 

2,000 ehdnsok, 250 smkeye and 80 cako f o r  t he  years 1980 rhrough 1483 

(ADF&C 1984@), 



4,0  SPECIES BIBLOGY 

4,1 ,1  Sockeye Salmon 
%I 

Sockeye salmon eater $he Suaitna River ia two distfnct runs. 'rhe 

first xnn o f  f i s h  enters ehe giver  in $a$@ Hay t o  early June and peaks 

a t  Sunshine StatPoa (W 80) between the  Effst and t h i r d  weeks o f  June 

(ADF&G 1984a). Tho escapemen$ of first-run sockeye at Sunshine 

Seat ion was ;%bout S 5 , 8 Q O  f i s h  in E982 and 3,300 f i s h  in 1983, F i ~ c s t  

run sockeye spaxa~ed ewclusfvelg Pn Papa Bear Lake and inlet stream :in 

the Talkeetna River drainage (Bi 97,1)  in 1982 and 1983 (mF&C kF32a,  

1984a j .  Peak s p n m i n g  a c t i v i t y  f o r  first run sockeye in Papa Bear 

Lake was between the second and fou r th  weeks of July in 1983 and 

between the t h i r d  week of July and the f i rs t  week of August %n 1982, 

Second-xun sockeye enter the  Susitna River about the l a s t  of June and 

in 1981, 1982 and 1983 passed Sunshine Station between the t h i r d  week 

s f  J u l y  and  he secsad week sf August (grB>P&G B984a), Seesnd-rurr 

sockeye are abundant in t he  TaPkeetna-Devil Canyon reach (Df 98,6-152) 

from about  he ehi rd  week o f  J u l y  to tile fou r th  week of August, A 

sumary  sf secgsndrnrtsn sockeye mfgrat-kca tining in the $usitna River 

basin f o r  1981, 1982, and 1983 i s  presented in Figure I I .  

Sesond-run sockeye galr~on migrat%sn timing may be influenced by r ive r  

discharge. In 1982 a discharge  s p i k e  above 80,000 c f s  a& Surashlne 

%ca%isa csinsl.de8 with reduced mFb6 fishwhzel catches a t  Sunshine 

S t a t i o n  (Plgure  1 2 ) .  In I983 rriver discharge was be1oy.r 80,000 c:fs 

during most af the second-run sockeye migracioai ah Sunshine Statian 

arla the  m:kg.s;..ak%.sn passod Sunshine Station in orae major peak 

(Figure  iZ), I n  1981 r iver  discharge was drcli .ning from, over 150,OQO 

e f s  a t  Sunskinc SCi~t-%oa w t i g ? ~ ~  usst o f  the s e ~ o n d - r ~ i n  SO~'I<CYC ~3sse:d 

S~lnriirdnii 3t;li:inn ( *  isiurc 1 2 )  . fl3si?d o i l  t l t i ~  a;i:~"l.y:;is, i.r ;il-~peaj.b t i ~ a t  



sp ikes  in di.scharge over 80,@00 cfs at Sirrashine Statioxl csn d e l a y  

sockeye saxman adgragisw timing, 

The r o t a 1  annual escapement o f  second-run sockeye salmon in the 

Susitna River has averaged 250,000 Eish f o r  1981, 1982 and 1983 

(Table  51, T o t a l  escapement is derived by the summarion of population 

eueiaates a t  Yentna S t a t i o n  [KM 28, t r i b u t a r y  r iver mile ( T M )  041 and 

Sunshine Station (XM 80) plus  an additional f i v e  percent t o  correct 

f o r  f i s h  that may spawn in other portions c f  the  basin (Barretr 198r-I. 

The aajority (94  percent) of second-run sockeye in t he  Susitnra River 

enter  t h e  Yentna sub-basin fW 2 8 )  and the Talkeetna-ChulPtna 

sub-basin (RM 80-98,6) ,  with an es2Pmated annual escapement to these 

sub-basins s f  235,000 fish (Table 6 ) ,  

Fa r  1981, 1982, and 1983, second-run sockeye escapements have averaged 

2,800 Eish annually in the Talkeetna-Oevil Canyon sub-lasin (Table  6 ) ,  

wi th  a range of 2,570 3,360. The escapements are based on 

populat ion estimates at Talkeetna Station (RM 103), corrected f o r  t h e  

estimated 30 percent of the  f i s h  thae r e tu rn  downstream below 

Talkeetaa Station and s p a n  elsewhere (Barr~tt 1984) .  The annual 

second-run sgxkege esf=apemenb: to the Tnlkeetna-Devil Canysn sub-.basin 

Ear 1981 through 11983 represents about 1 percent of t"n t o t a l  annual 

sockeye escapement to t he  Susitna Basin f o r  1981-1983 (Tab le  6 ,  

F i g u r e  1 3 ) .  

Scale patterns o f  sockeye returning to t he  Chulitna River (RM 98 .6 )  

and Talkeetna River (RM 97.1)  spaxming areas and o f  sockeye s p a w i n g  

i n  sloughs i~pst-seam o f  Talkeecna Station were examined as par t  o f  the  

iy)F&G s tock  separation program. The analysis 3-adicated that: t h e  

sockeye apa~4~1ing i n  sl.oughs upstream a f  kalkeetna S t a t i m  i a l  1982 

coetkd ast be separktted from Tabkeec~~a  axrd Chu1ic1n.n sescks on t&ae basj-s 

o f  sca1.a pat:terns (Lap86 1982b), The sockeye spa~~aaiaag ups t r eam s f  

"i;'a.i.k.e.at.ata RF-'n&:F 011 I E E O ~  &3e ktrayti3 f rau9 @hull .jii:g-';a Rb'ire~: ;1.r\d ' Y > I ~ . I C ~ C I : ~ ~  



R i v e r  stacks, o r  could be a s ~ o c k   ha^ o~iginated from strays o f  t h e  

Palkeegna or Chu%%~na stocks, 

Tagged, second-ru~ soekeye s a h n  raigraeeajk the 23 niles 't1ret~~ee.w 

Sunrshine Stag3 ,n (W- 80) rind Talkeetna Sta t ion  (mf 103) a t  an ave~rage 

rate of *i.alieL nf 1.8 roiles per day (mpd) in l981, 2.4 mpd i n  1983 and 

2.7 mpd in 1982 (ADFhC 1984a). The average ra te  cf' travel increased 

f o r  eagged, second-run sockeye between Sunshine Station and Ctlrry 

Station (@I 129): 2.1 mpd in 1981, 3.4 mpd in 1982 and 3.7 mpd in 1983 

(ADF&G 1984e). It appears that sockeye migratioil  rates increase 

and/or milling decreases as sockeye approach spaming areas. 

4 ,1 ,2  Chum Salmsw 

Chum salmon enter she SusJ.tna River in Late June to early Ju ly  and are 

ncnerous in the  10~:2~- =rive:. at Yentna S t a t t o n  ( S f  28, TRN 044) by the 

t h i r d  we.ek o f  J u l y  (kDF&G 1984a). The chx~z mZgracfon l a s t s  akaue one 

month in the  lover river, w i t h  most f i s h  passing Yentna Station by the 

t h i r d  week o f  Allgust (ADF&G 1984ib). The chum a ig ra t i on  passes 

Sunshine Station (W 80) frora the  end of J u l y  to ear ly  Sepeember, In 

t he  Talkeetna-Devil Canyon reach (RM 98.6-152), ehe chum migrat ion 

begins  about  the end of J u l y  and contiriues u r l t i l  t h e  end of August. A 

ry of b;1'97%1m nigration timing in the  Susirna River f c x  1981, 1982, 

and 1983 i s  presented in Figure  14.  

Chum salmon migration timing may bc influenced by r ive r  di.scharge, 

ccrranc?rciai catches in upper Cook Inlet and stcicb differences (ADF&G 

19Pbn) .  Duuiqg chum migrations i n  1981 and 1983, peak r i v e r  djscharge 

%evcSd,s g x e a t a r  than 80,000 c . at Sunshine S ~ g ~ i i o  ncoisc:ided wj-th 

rndr,ci>d f it312var!~eel ca~chc+i; a t  Strnsl~ine S t a t  Lox. and apip@:~red to d e l a y  

rlri: C ~ ~ X N  u?.lgea t i ons  (Figui-e 1.5) , L i i  coraci-ask: , d u r i n g  ello i 932 ciiirtii 

, r*,kvc?r ii-i:.:ch:t.?rge Li.sel-s at Sunslillce- Staij-i-ril j!,d cxcec~i! 



88,090 ; ~ f s  d u r i n g  t h e  e h w  rrtl,gration and khe  i s f g r a ~ f c n  passed SvarrsRt~~ft 

Sr : i t ton  i r i  cnr ai,qJcr p ~ i l k  F 5 'The i $ 6 ?  chgrm i i ; l $ r ~ t i ~ n  ne 

S~~i%shl,lrae Sta tSon vias sppe-o~inta$~!.Iy t w o  weeks slrerter i n  durgition 1%i2an 

the 1981 and 1983 m i g ~ i l t i o n s ,  pxeeumabiy ber suve  t h e  1982 migrattion 
--.\ ~ 0 s  rtndel&yg?d by h i g h  river. d ischarge .  In  1982, the  chum sa:lmon 

s v e r q e  mhbgr.at$an f a t e  ( s e e  See;, 4 , 5 , 2 ,  i 2 f )  from S u ~ ~ h i g r e  S t a t i ~ x k  t o  

TaXkeetria Startorn (w 303) W ~ S  f $ ~ ~ t e t   ha^ i n  1981 and 1983 (bSlF&i 

1984a) rind Endleatee rhat t h e  1982 chum migration wan u ~ d a l a y e r l  by 

h igh  r i v e r  d i scharge  ar S u ~ ~ s h i n n  S t a t  ion, 

Co~meseial crsceh dil,~a fs:;.i)lm t h e  upper  cook TcPet f i s h e r y  f a r  1981, li982 

and 1983 were ceillpared h r i t h  1981, 1982 an9 198: MF&G f i s h w t i e c ~  

catches st Stinshine Stationo A 20 day a d j ~ s t m s n t  was made t o  aliisw 

f o r  migrati .on t imir tg  betveen ehe  f i s h e r y  and Sunshine Station (ADF&G 

1984a) .  Reduced fishwheel catches i n  1981 and L983 corresponded w i t h  

peak asomnereiai. satciiks greater  ~ h a n  100,Of)O f i s h ,  Hawevet, t h e  1982 

peak f ishwheel caech and t h e  second pesk  fishwt-zol catch ir. 1983 at 

S~nsMine Sca"kfan coPr,cfgleA wazh peak crsmerciai catches g:ea t e r  than 

100,U00 f i s h  i n  upper Cook I n l e t .  In some years d i f f e r e n t i a l  

comercia1 E:lshing may cake place asa: Suai tna River chunl S ~ G C ~ S ~  w h i l e  

i n  n t h e r  yeass com~ercial  harvases  in upper Cook i n l e t  do not  appear 

ea influence %%e migrat lan t i a f n g  af chum fn t he  Susdtna  River, The 

ef fec t  o f  eog~~.er r ia l .  ccrf-,cskaes on chum rnigm~iorr  ~ T % F B ~ P ~  aajr h e  rnzskcei by 

.-un strength and xi-~er  dl.scsharga, 

P re l iminary  obse+varinn~; by &lLnF&f; pr raonne?  :;t~ggesC tliat the chum 

m i ~ r , r ~ t ? l , ~ n  f n :he S:,\8i&tli~. Rl.ver i s  ricr?: segrcgaeed by aplarfi~iizjg i?ahf tat 

t y p e s  (ii3F&i; 198ita).  Slo~ lg l i  &pawning aild s treu:!r spawning churn salmon 

ider-e tnuknjk?r1c.abs ,En hot11 h i ab i t a t s  iri Axhy i ~ 9 8 3 *  



additgonal f i v e  peaccenff estimateci t o  spa- i n  a the r  portions r?f the 

bas in  (Ba.arrc.tt $ 9 8 4 1 ,  The majority ( 8 3  percelms) o f  Susiexna Mvas chitaal 

salmon enter the TaXkee~na-@kuJ.i%:na sub-basi%r (a964 80-98,6) , which hias 

a Ghree-year average escapement o f  295,600 f i s h  (Table 6 ) .  

%n tlze Taik~;etna-.Bevf% Canyon reach, the ekum salmon escapeneat hlas 

averaged 24,100 f i s h  f o r  f981, 1982 and 1983 (Table 61, with a ran.ge 

of 12,500 f i s h  t o  30,200 f i s h .  The es-capements are der ived from 

population estimates ae Talkeetna Station (RM 103). less 40 percent 

f o r  those f i s h  th:;?t r e tu rn  do~msrream below Talkescsta Sgat ion a.nb 

spawn elsewhere (Barreet 1984). The Talkeetna-Devil Canyon st~b-basin 

chunn sallnon escapements f o r  1981 through 1983 represent about 6- even 

percent o f  the t o t a l  Susitnn River bas in  escapements f o r  those yea.rs 

(Table  6 ,  Figure 1 6 ) .  

Tagged dium sabmsn nlgrated between Sunshine S%a&ian (W 80)  and 

Talkeetna Station (RM 103) at an gverage rate o f  t ravel  o f  3 .8  miles 

p e r  9a-y (mpd) in 1983, 4.1 mpd "a 1-981 and 4.9 mpd in 1982. Chum 

salrocn migrated at faster rates betwcara Trilkeetna Station and Curry 

S t a t i o n  ( P a  120): 4.5 mpd in 1981, 6 . 3  mpd in 1983. and 7.7 a ~ d  in 

1982. Migration rates appear t o  increase as chum salmon approach 

spahming areas, 

Cog182 sdmosra en te r  tlza. S u a l t n a  R i v e r  i n  nsfe4,-Ju1y and a re  abondae~t  i n  

the lower river a t  Yenews Stagion (R*Bl 28, TRN 0 4 )  f s o ~ n  f-he thbl-d week 

o f  .!i!ly n~it'i!, the I : h i ~ d  week o i  ' iugust (ADFBG 1084a). The mci ju r i t y  o f  

che  ~ o h o  a~.tgr:it-Lon p a s s e a  Sunshine St.azion (RM 80) &~tweai.r ;he eni3 o f  

,Ju'e:3 ,and e end August, COIEWB salmon arc? rnula.nous in ~ 1 s t . :  

I L 1  ; a  3 %  y-ctrk;i-#. i l ev i l  czaxiyoal i:.enctz jm~l 98,6-*B51" ir~~un~a ti?c l a s t  wc.4: ~ i '  .;::,1y 



to  ehe f i rs t  week o f  September, A gueas.ry o f  cshs  mkgratfsn t i m i n g  i n  

t he  Susicna  River Ear 1981, 1982, and 1983 i s  presented .in Figure  17, 

Cshrs salasn aigraEian eiming may "a i i n f $ ~ e n ~ d  by river disshairge, 

camercial  catches in upper Cook I n l e t  and s tock differences (AIZ)F&G 

1984a). During coho noigrations in 1981 and !983 r ive r  dischlarge 

levels grea.&er than 80,000 cfs at Sunshine Station coigneided v i t h  

redwed D F & G  fishwheel catches a t  Sunshine Station and appeared t o  

de lay  t he  lnigrations (F igure  18). 1982 river discharge d i d  not 

exceed 80,900 cfs at. Sunshfne Station dur ing  t h e  w h o  migration and 

t he  migration passed Sunshine Station in one nain peak (Figure  18). 

The 1982 coho migration was approx imte ly  two weeks sho r t e r  in dura- 

t i o n  than the 1981 nr.d 1983 migrations, presumably betause it was 

undeleyed '%By high r$vear discharge levels, The average migration rate  

%a% C Q ~ Q  salia~n 2x1 1982 (see Sec 4 , 1 , 3 ,  fii) between Sunshine S t a t i o ~  

and Talkeetxra S ta t ion  ( R 3  103) was fas te r  than i n  1981 and 1983 (ABF&G 

1984a) .  The faster migration rate in 1982 adds support to the sugges- 

tion t h a t  C C I ~ O  saxman we'ife bandelayed by high r i v e r  rfisc'i~arge in 1982, 

Comercia1 catch daea* from upper Cook Infez  in 1981, 8982 and 1983 

w a e  r-snparad ~ q i t i ~  1981% 1982, and 1983 &QP&G fishwheel catches at: 

Sunshixle S ta t ion  (RM 80). A 24 day adjustment was made t o  a l l o ~  f o r  

coho a igraef~on  timing between Cook I n l e t  and Sunshine S t a t i o n ,  Peak 

comescial  catches c ~ f n c i d e d  w i t h  peak fishwheel catches in all three  

3eaz:s saggelsting thag migsat%errr t iming of  S u ~ j f t n a  River coho is not 

3nf luenced by d i f  f crentkal c~mmersisl f j*sbbng on S u s i t n a  River s t o c k s  

i n  6aak I n l e t ,  However, k g  catciles I n  the contxercial f i s h e r y  

aggaren$l,g raduced the stxengtka a f  th@ coho escapement Fnt:o :he 

Susitna River in 1983 (Table  31, 

11: appears t h a t  t h e  coho migrar iau  i n  t:fke S u s i t n a  River i s  nor  

segregated by spa~qning  habitat t ype  (kDFKG 1984a). 

1 E L .  c 3 . 1  iot,;ll j%.\2 Lhf:: $ ~ , I S ~ ~ , I I J  R ! v ~ ; : I *  ha:; 1 1 1  itat; 

f j i j 2 r " : ; j ; ~ t i  ) i'j fcjt- f ()){ 1 , 1 :ixrrli i t j$ 'S { ' l t , i i ~  sex 1 , )  , , i i $J $ ! 



escapement estimaees o f  esho salmon axe obta ined By sumaaticn sf 

population es$fmates Yengna Station (W 2 8 ,  T M  8 4 )  anad Sunsfaina 

Station f R M  80) p l u s  an addirional 85 percent estimated t o  spawn 2n 

s e h s u  p s r t i ~ s n s  of t h e  b a s h  (Barre$:& 19841, Mas$: crshc; salmon (97 

percent) enter the  lower Susitna sub-basin (below &Y 80), t h e  Yeaitns 

sub-basfa (RH 28) and t h e  Talkeetns-Chulitna sub-basin (MI 80-981.6) 

(Table $1, 

The annual coho escidpernent in t h e  Talkeetna-Devil Canyon rekach 

(&Y 998.6-152) h a s  averaged 2.200 f i s h  f o r  t h e  l a s e  three yelars 

(Table 6 )  w i t h  a range of 1,400 f i s h  t o  3,100 f i s h .  The estimates are 

based on papra%at%on es t iaa tes  a t  Ta%kee%na S t a t f i n  fW % 0 3 ) ,  less 40 

pc;rcent f o r  those  f i s h  rhac r e tu rn  dovmstream below Talkeetna Station 

and spawn elsewhere (Barretr 1984 ) .  During 1981 through 1983, the  

Talkee~ria-Devil Canyon sub-basin coho escapement contributed less t:han 

ehretz percent t o  t h e  t o t a l  S u s i t n a  River bas in  coho escapement: fcr  

those  years (Table 6 ,  Figure  19)  ,. 

( i f  i) 

FOP t h e  last  three years, tagged coho salrnorr traveled from Sunshine 

S t a t i o n  (KP4 G O )  t o  Talkeesna S c a t i o n  (W 103) a t  average rates o f  1.4 

miles per day  (mpd) i n  1983, 4,0  mpd i n  1981 and 5 ,3  mpd i n  1982 

(ADF&G 1984a).  Coho salmon migrated at fas tdr  rates between Talkeetna 

S t a t l a n  and Cilrry S t a t i o n  (RM 120) :  5.7 mpd in 1983, 10.0 mpd in 1982 

and 11.3 nir~d i n  1981 (ADF&G 1984a). Coho migsarion ra tes  appear t o  

increase and/or mLLling decreases t h e  f u r t h e r  upstream they migrate. 

4,& 1 , 4  P i n k  Salmc~n 

(i) T Tl.nSla$r c~f  Runs 
***w" *marn *m mdvMm-+-"v--*- 

l ' i r i !~  ~;almc,n r n t e r  the S u s i t n a  RLvrr in .Late .lurlr co tb?ilrly. J u l y  1.111~1 a r c  

X Z U ~ Y ~ ~ ~ X ~ S  L%P $:he 1(3wer  r t . i e r  at kmtran S t , i t " l i ~ n  (EPf ;Pa, YF3Uh (1:s) fst,ti~ tEke 



second week 02 Juhp ta t h e  t h i r d  vgek sf Azgust (mF&G 1984a), The 

majar i ty  aaf &h.re pink migrat ion passes Sunshine Seatian (W 8 0 )  bet~teen 

t h e  t h i r d  week of 3rzly and t he  second week of August. In the  

Talkeetna-Devil Canyon sub-basin (RM 98.6-152) the pink salmon 

migration lasts about 4 weeks from the  fou r th  week of J u l y  t o  t he  

t h i r d  week of August. A s ry of pink migration t iming i.n the 

Susitna River f o r  1981, 1982 and 1983 is presented in Figure 20. 

The pink salmon migration at Sunshine Station in 1982 was aboui: 2 

weeks shor t e r  in duration thaii the 1981 and 1883 migrations a t  Sun- 

sh ine  Station (Figure  20). During pink migrations i n  1981 and 1983 

rdver discharge levels greater than 80,000 cfs a t  Sunshine Station 

coincided w i t h  reduced fishwheel catches a t  Sunshine S ta t t an  and 

apparently delayed t h e  migrations (Figure  21). I n  1982 r i v e r  

discharge d i d  not  exceed 80,000 c f s  at Sunshine Sta t ion  dur ing the  

pink salmon migration and t h e  migration passed Sunshine Starion in one 

main peak (Figure 21). The average migration rate of pi& salmon in 

4.982 &sae S6;ee %,1,4, iii) between SunaPliane Sea t ion  and "ralkeatna 

Station (RM 103) was faster than i n  1981 and 1983 (ADF&G 1984a).  The 

fas ter  migration ra te  in 1982 adds  suppor t  to t h e  suggestion t h a t  p ink 

salmon %sere undelayed by high river d i scharge  in 1982. Peak discharge 

levels apparently de lay  upstream movemenes of p ink  salmon. 

Pink salmon have a ~wc-year l i f e  cycle t h a t  resul ts  in two genetically 

d i s t i n c t  s tocks occerrrfng in each stream, I n  the Svsitna Basin, t he  

even-year rtx-ns are naamesl.fca$ly dominant ( O F & G  B984a), The annual.. 

odd-year p ink  salmon t o t a l  escapement i n  the Sus:lcna River h a s  

averaged 138,200 f i s I i  f o r  1981 and 1983, wl-iiLe t h e  even-year p ink 

salmon toea1 escapement i n  t h e  Susitna River was approximately 

1,317,1700 fish in 1982 (Table 61, t3ink salmon t o t a l  escape~nenr: i s  

cleriyred by t h e  sux~~natiarn s f  populathori estimates at Ye.a~t;,.i Sl,ati-c~n 

28, 'TIM 04,) ;.rid Suushl-ne Stat in r ,  (CM 80) p l u s  ail i r d d i t i o n a l  4R perceair 

est-jlaeaCed to spawn d.n other po.r%d.sns s f  gEie b a s h ?  (Bn.srs3t .c  13t54), 

Most oi l l ! i  sa lnron (96 pc5,:cc.a; Y o f  i: i le ivverj-bt!;ii* :-;ul, 01 p::i*i*ili~t i./* 1!1@1 



a'dd-year run) are d i s t r i b u t e d  ir. the lower Susi.tlna sub-basin, t h e  

Yentna sub-basin, and the Talkeerna-Chulitna sub-basin (Table 6 ) .  

For t h e  years 1981 and 1983, odd-year pink salmon escapements havie 

averaged 4,400 f i s h  annually i n  the  Talkeetna-Devil Canyaa sub-basirn 

(Table 61, with a range o f  1,700 f i s h  t o  7,100 fish. In 1982, thie 

even-year pink salmon escapement in the  Talkeetna-Devil Canyo18 

sub-basin was approximately 54,800 f i s h  (Table 6 ) .  The escapemcnk 

estimates are tierived farm populat ion estimates a t  Talkeetna SCatiem 

(IU? 1031, less 25 percent f o r  those f i s h  t h a t  re turn  downstream belay$ 

Talkeetna Stagion and spawn elsewhere (Barrett 1984).  The odd-year 

average escapement f o r  1981 and 1983 in the  Talkeetna-Devil Canyola 

sub-basin represents about 3 percent o f  the t o t a l  odd-year Susitna 

Basin pink escaperuent, while t he  even-year escapement in 1982 

represents  abaut 4 percent s f  the  t o t a l  even-year SusJCna Basin 

escapement (Table 6 ,  Figure  22) .  

During 1981 thrsugh 1983, tagged pink salmon m f g r a e d  from Sunshine 

Sea%ian (M 801) t o  Talkeetaxa Sta t fun  fW 103) ac average rates of 

speed a f  2.6 miles p e r  day (wd) in 1981, 5.9 mpd i n  1983 and 7.1, mpd 

5.n 1982 (Ib3F&G 1984a). The average rates o f  travel f o r  pirlk salmon 

increased between Talkeetna Statian and Curry S ta t io r l  ( P a  1201 : 6,O 

mpd in 1981, 7 . 1  tnpd i n  1983 and 10.0 mpd i n  1982 (mF&G 1984a). Pink 

salmon migration ra tes  appear to increase and/or  milling decreases the  

f u r t h e r  upstream they migrate (ADF&G 1984a). 

Ckiifnook %a%-non er%ker &he SusPtna Wdver dra Lat~? May t o  ear ly Suxle, 1.n 

 he k n ~ & ~ r .  river rnlost chi-nsok (over 90 percegat) hav*unj .grated pa s t  

Fhs t t-i~a St-deiota 26) by J u l y  B (mFb@ 3 9"1235, Chinook sal,r;lon ;are 

I '  at $ { a a r ~ ~ k a i w s ?  St;;~t$ori (FUyH, 80) fog: k ~ b f , ~ ; a % .  oxit.. mal r t  %r h e  tr?e~*rr 



mid-June and mid-July (UF&G 1984a)e in t h e  Talkeetna-Devil. Ca~ayun 

reach (RM 98.6-152), t h e  chinook migration lasts f o r  about one lntsnth 

f x ~ m  Qhe thjerd week i n  Jug.%@ to ehe kh l rd  week Bn Jdg,  A sumarg? o f  

chinook migration timing i n  the Susi tna River f o r  the years 1981, 

1982, and 1983 i s  presented i n  F igure  23. 

Chinook migration riming Baay be influenced by r iver discharge (AI3FP;G 

1392a). Duriqg ehe 1981 chinook migration and in t h e  early part: of 

t h e  1982 chinook migration, river discha~gle  peaked rienr 80,000 cfrs a.t 

Sunshine Station JRM 80). These discharge peaks coincided ~ g l r h  

reduced fishwheel catches at Sunshine S t a t i o n  (Figure 2 4 ) .  However, 

in 1983 reduced fishwheel catches duriag rhe chinaok migration d i d  not  

coincide w i t h  the peak rive-b discharges near o r  above 80,000 c f s  

(Figure 2 4 ) .  The correlation o f  high r iver  dischaage (above 80,000 

cfs) wieh reduced fishwheel catches at Sunshine Statlan i s  nog as 

clear f o r  chinook salmon as i t  i s  f o r  sockeye, chum, coho and pink 

salmon* 

The mlnfmum t o t a l  escapement o f  chinook salmon in t h e  Susiena River 

bssin f o r  1383 was approximately !25,600 f i s h  ( T a b l e  6 ) .  The estimate 

i s  based on 1983 chinook stream count surveys (mF&G 19848)  and rhe 

relationship that a peak chinook sugwey counk represents a t  mast 52 

percent o f  t h e  t o t a l  escapement (fileilsen and Geen 198X), The 

escape~~ent  (estimates dar ived  by t h i s  me thlrd ahauld b e  viewel-8 as 

preLlminarp alnimum escapements because: (1) i n  1903 the  surveys  d i d  

not  3-nclude a l l  known chinook s p a w i n g  streams in e k e  S u s i t n a  Basin 

(ADF&G 1981ra); ( 2 )  coux~ts nay no t  represent peak numbers as  some 

streams were surveyed only once; and ( 3 )  (rhe r e l . a t i n n s h i p  t h a t  a peak 

survey count TTeprcsents at most 52 percent uf  t h e  total .  escapement mag 

a a t  ap11l.ft- to Susia:na River c h i t ~ o o k ,  

The 11383 ss;f:.l.nnut:~t .:.if cl~inosb%: ewcat>e~llent by t h e  etrearn crruut isreihod 3-32 

the I l a 3  kec t  ra~im,-Deq+ti 1 ( :as~ysr~  read1 (RPl 98 ,6--1.52) 12+,;3 abolnt 8,5130 c!'r.l.n~~>k 

(:I& 1 1 )  co inpa r~d  ti] 10,800 cirinoolc L P P ~ z o ~ c ~ . ~ : J L : c ~ ~ ~  by i:hc 



~da+k/recapture method i n  1983. The mark/recapture estimate has a 

carrectiesn fac tor  srf 25 percent app l fed  to the  DF8G populat:bon 

eselmate g? , f  84,400 f i s h ,  which accounts far $he esti~ated number o f  

f i s h  ghat  move dow~stream of Talkeetna Station (W 103) and spdawn 

elsewhere (Barrett 1984).  Figure 25 shows the  chinook escapements to 

t he  Talkeetna-Devil Canyon sub-basin and t h e  Talkee tna-Chulittna 

sub-basins based on 1983 and 1984 ADF&G population estimates. 

hE1 knom and suspected chinsak spawing  streams in cke 

Talkeetna-.DeviP Canyon sub-basin were sumeyed %;vice in 1983,  whercelas 

e l se~~here  in t h e  Susitaa Basin stream suEveys were not conducted in 

all o f  the  known and suspected chinook spawning streams and most 

screans were surveyed once (ADF$C 198tks), Due %a the i ~ a c r e a s d  

sampling @,f fo r t ,  the  chinook escapement estimated by t he  stream co l~n t  

methad in r%le Talkeetna-Devil Canyen sub-basin in 1983 is p ~ o b a l s l y  

mare accurate than oeher sub-basin chineak escapements a p p r a x i ~ ~ a t e d  by 

cbe s t rea3  count mathod in $ 9 8 3 ,  

While chinook stream survey counts and escapements derived by t he  

stream eaunt aechaoci! may not aceuraeely e a t i m t a  chinook tatal, 

escapenene numbers, they do provide  an index of t h e  relative 

impareanee o f  chknsok apa~mkng stueams i n  the Susitna Basin. Chfwook 

salmon peak spamtng  csunes hme been conducted by I%%SF&G il3. sel.ected 

S u s i t n a  Basin ch%%"&o~k spaming  streams sfrace l976  (Table $), "k'he 1983 

survey %nc.lzacfsd ~ Q s Q  o f  the major ~ h i n m k  s l ~ a m i n g  streams in the 

SusLtna Basin and was completed under good to excel1en.t. survey 

e~ndkt ic rne  (dkDF&G 1984a) ,  The 1983 chb-iesok salmon coulcak: in the  

S u s f t n a  d.sa3.nagu index sersaas was anprsxisneteiy s i x  percent  higkner 

t h a f ~  t h e  1976-1992 average (N)F&G i984a),  I n  1983, approximately 80 

psrcent o f  C ~ P $ X I ~ ; B ~ S ~ C  salmon m u n t e d  fra. t h e  survey ware &served below W 

80 %n t h e  Yc5ntma su$-ubasl.n and tite lower SusA~na sub-basin (Irr~bIe 7 ) ,  

Tn Tal.kce!txta-DevtI Carryon reacI.9, t i l e  chl.ntzaok stream ccrunt in 1983 

i"? 4 $442 wap? tXac kkighest, recarded I :  1676-1983 a,nd represents 

3.yk'rox L S A C C X ~ ~  s~ ,.in percent: o f  the 1983 tslta..b Susikna Bas.la7. etlirnook 

L; t i@:,i i i i i l  C ~ ~ " B Y L ~  (Tzx$ 1 c 7 ) , 



Tagged chinook salmon migrated between Sunshine Station (RM 801 .and 

Talkeetna S t a t i o n  (RM 103) a t  an average rate  o f  t r ave l  o f  2.1 miles 

per day (mpd) in 1982 and 1.8 mpd i n  1983 (mF&G 1984a). The avertag& 

rate o f  travel f o r  tagged chinook salmon between Talke~tna S t a t i o n  and 

Curry Seation (IRM 120) was 2.2 mpd i n  1982 and 2.7 mpd in 1983 (&BEU)F&G 

1984a) .  It appears  t h a t  chinoak salmon spend less rime mi l l i ng ,  and/or 

mf.gration rates increase the  f u r t h e r  upstream they  t ravel  (A13F&G 

l984a), 

4 , 2 , %  Sockeye Salmon 

The aaja-slity of second-run sockeye salmon fn t he  Talkeeisna-De.vil 

Canyon reach (RM 98,6-152) spawn in slough hab i t a t .  Approximately 99 

percent csf t h e  2620 second-run sockeye wramted during peak sga~~zler 

counts were observed in s loughs  (*UF&G 1984a). The r e ~ a i o i n g  

second-run sockeye salmon were it1 mainstein and tributary seream 

habbtats, One main channel second-run sockeye $ p a n i n g  sf t e  was 

identified de~rdng the 1981-1983 surveys (mP&G k981a, k982a, b984a), 

The s i t e  (RM 138.6 - 138.9) was used by eleven spawning second-run 

sockeye on Sreptember 1.5, 1983, S i x  second-run sockeye were observed 

i n  streams during the  1981-1983 surveys, however a l l  six were 

considering nz%lCking f i s h  t h a t  d i d  not  spawn in streams (mF&G B981a, 

1982a, 1984a). During slough s p a m i n g  surveys in 1981-1903, 

aecond-run sockeye were obse2:ved i n  seventeen sloughs a b o w  lW 98,6 

(Table 89. Only three of ehe sevenreen s loughs  contained s i g n i f i c a n t  

numk~ert4 o f  spaxnzing second-run sockeye :in a l l  three yeacs, 

Sl,aughs 8A, 11 and 21. at:counted f o r  89 percent of the t o t a l  slough 

peak C O U ~ ~ C S  in I981 3 95 $Pey:cant in a382 aytd 92 pe .~-sen2 i a i  f983 

(Table; 88), 



The pask o f  spawning oceanred beeween t he  l a s ~  weak af Asgust and the 

end o f  September i n  a31 three years (mF&G L981a, 1982a, 1984a), A 

partion (2r(-dk3 percent) of rhi: second-run sockeye salmon monitored i n  

three s loughs  i c  1983 d i d  not  spawn i n  the s lough of f i rs t  recorded 

ent ry  QBF&G 1984a), These f i s h  suf Pered merta%ity from ei ther  bear 

preda t ion  o r  stranding, or  departed t he  slough and presumably spawmed 

elsewhere, 

Beak sumey counts are i nd i ces  o f  f i s h  abundance, Ta estinate the  

~ s ~ t ~ l  s l sugh  escapement o f  second-run sockeye absve 9 8 , 6 ,  the taleal 

g i s h  days  in slough h a b i ~ a t  f o r  sockeye salmon was d iv ided  by the 

average slough i.ife c f  sockeye salmon (11,8 days i n  1983) (ADlF&G 

1984a),  The 1383 t o t a l  slough escapement of second-run sockeye salmon 

i n  s loughs  above W 98,6 was an e~timated 1,668 Eish  (Tabhe 9 1 ,  This  

estimate is about 56 percent of the 1983 Curry Station (RM 120) 

second-run sockeye escapement of 1,900 f i s h  +nd approximately 25 

percent af the  19b3 Talkeetna Station (RM 103) second-run sockeye 

escapement of 4,200 f i s h .  Second-run sockeye were observed spawning 

alncsst exclas~%ively in slough 'habitat above mf 98 * 6  therefare the 

di f fe rences  between the  t o t a l  ~ k a u g h  escapement and t h e  Curry Station 

aud Talkeeena S t a t i sn  population estimages are pvobably a t t r i b u t a b l e  

to: (1) milling f i s h  t h a t  return downstream below Talkeetna S t a t i o n  

and spawn elsewhere; (2) t he  error associated with estimating t he  

slough escapement; and (3) &he error associated with approximating t h e  

population esttmatsa a t  Tafisetna and Curry S ta t ions  (,4gFBG 1884a) ,  

I e  was assumed tha% in 1981 and 1982 second-run sockeye s a l ~ ~ a . s ~  

averaged the  same slough life o f  % % , 8  8 a . p  tha t  was esci4naked f o r  1983 

second-run sockeye (ADF&G 19RLaa). The estimated t o t a l  f i s h  days  f o r  

second-prun sockeye i n  sloughs in 1901 and 1982 xras d i v i d e d  by t he  1983 

estiaated slough l i f e  to estiaate to ta l  s lough  escapemeat o f  

seconrd-run sociteye i n  1198 k and 1982, 'The t:otal sl.csugE.? escayesnxeat 

above KM 98.6 was about  2,200 second*-run sockeye i t r  1981 and 

appraxi.niately 1,500 scieond-run sockeye in kg82 ( b  9) Tlkc IWD1 

rsria4. al.oe;igP~ esc:apemeat o f  2,200 f i s h  is 79 percent o f  the 198t Curry  

Sbdriori  euti.n~al:e LBZ 2,800 second--%run sockeye ru~d  4h pcrcenl: oil the 

9 1  k t  Sir:f:ion po$~u"lut: i .~.n I .  L ' C  i: I100 : - : t ~ c i ~ ~ , ~ c i ~ - ~ r ~ t o  



sockeye, %he 1982 &u$aE s%cnu@a mcapeaenk: of 1,508 f i s h  i s  115 

p e r c e n t  s f  the  1982 Curry S ta t ion  papu%a&ion estimate of 1,308 

seehand-run aackeya and 48 parcent clif the 1982 Talkseena S t a t : i s n  

population estimate of 3,100 second-run sockeye. Differences bet%reen 

t o t a l  slough escapements and the population estimates a t  Talk.eett~a and 

Curry statbons are probably due t o  t h e  saae factors out l ined  above fo r  

rhe d i f fe rences  in 1983, 

Second-run sockeye genersXly spawn in t h e  upper h a k - t a t  zones of 

sloughs,  while chum salman s p a n  in the  lower hab i t a t  zones of s lougks  

(Table 10). Although some overlap e x i s t s ,  it appears that spawr~~ing 

chum salmon and second-run sockeye salmon in sloughs above XM 9 8 , 6 ,  

are  segregated within t he  slough habitat (mF&G 1984a) .  

The access and upstream passage of s ~ c k e y e  salmon i n f o  s loughs and 

side channels are dependent primarily cn water depth and length of the  

passage reaches that are restrictive co the up%tream movement of 

saltnon (ADF&G 1981,d). Hydraulic ve loc i ty  barriers do not e x i s t  a t  

s l ~ u g h s  i n  t h e  Talkeetna-*Devil Ganyon xeach (W 98,&-l52),  The 

mainstem discharge level d i r e c t l y  influences access and passage i n t o  

sloughs because of i t s  influence on backwater a t  the mouth of sloughs 

and breaching at the  upstream (head) end of sloughs. Under low 

mai.na tean d f  seharge levels  (urnbreached cur-nditlasas) , the backwater a t  

t h e  mouth o f  s loughs  and s i d e  channels may no t  b e  af  su f f  i.cient d e p t h  

Ea ral:ka~g successful  passdge, As mainskern clisd1aa-g~ increases, t h e  

bac'kuater areza generally increases i n  deprb and extends i t s  length 

upstream, which increases t he  d e p t h s  wlth5.n those  c r i t i c a l  passage 

reaches affected by the  baclcwiater. The elimination o f  passage 

~ r a s t r i c t  i o n s  w i t h i n  a reach by bacltwater inundation contf  nues 1.n the 

upsfiream direction w i t h  i nc r ea s ing  mainstera discharge, until br~ac l~ i -np ;  

occurs,  st wta ick i  p o i n t  depehs become a~iequate f o r  passage at a%k 

passage reaches in nost s loughs  and ~ i d e  cilasrrnels (lWF86"Y 19846). 



Mainsten discharge levels  in the  Susitna River at Gold Cx:eck 

(5m P36,7) C B B ~ ~ Q F P P ~  range between 20,000 and 30,000 c f a  during Jtnne, 

July and Augus$ when adult salmon are migrating upstream and 15,060 to 

20,000 c f s  during peak spawning pe r i ods  (20 August t o  20 Septeak~er) 

(ADF&G 1984d) .  Because o f  rhe d i v e r s i t y  in t h e  marphology of 

i nd iv idua l  sloughs,  the access and passage into sloughs va3:ies 

considerably at a miastern dischaxge levelo Breaching of sloughs ae 

most s i t e s  3.n t h e  Talkeetna-Devil Canyon reach (RPI 98.6-152) occurs; at 

re la t ively  h igh  mainstea discharges (19,000 to 42,000 cfs) (AI)F&E 

1984d) .  During rhe peak spawning per iod  (20 h g u s t  t o  20 Septemk~er) 

nainstem discharge at Gold Creek equals  or exceeds 15,000 cfs 50 

percent o f   he time (mF8G LB&Gdf, Therefore, access and Fassage i n t o  

sloughs and e ide  channels i s  asre o f t en  cantrslled by t h e  baekwate~: a t  

t h e  s lough moueh and the local f h w  from grou~dFdiater and r u x ~ ~ f f  

sources. Laleal f l a w  from groundwater appears to be e ~ ~ x e l a ~ e d  %pith 

mainstem discharge (APA 1984) . Theref are, as mainstern discharge 

decreases, ioea% flow from groundwater may a l so  decrease, 

Sloughs 8A, %I and 2 1  have accounted fsr over 90 percent af the  

ssckeye sal~iogl t o t a l  peak G ~ U S Z ~ S  i 8 1  s1augh habitat (Table 81, TY- 

most serious passage restrictions for mainstem discharges  below 

breaching disskasge f o r  these three sloughs occur in Slough 2 1  ( U E & C  

%984d) ,  

The fecundity o f  second-rnn sockeye salmon was estimated from a sample 

o f  25 fea: .=ales colkeeg~d a t  SaensMine S t a t i a n  (RM 8 0 )  i n  1983 ( O F & G  

1984a). The mean nkgaber of eg,%s p e r  female, based ail c h i s  sampl.e, was 

3,543 e g g s  (range: 2,950 t o  4,800 eggs ) .  T h i s  is similar  to the range 

o f  sockeye fecrlndkty (2,500 t o  4,300 eggs)  repor ted by Morrow (1980). 

Regress3.sn analyses o f  tH~e numbel: of 5ggs p e r  female as a furxckion o f  

I . rngth a n d / o r  wejght were used to p r e d i c t  S ~ s i m a  River second--mil 

s,,ckeye fecundj . , t les .  me:: de t a i l s  o f  tlae analyses are  reparced b y  

A (L984.a). The mean fecumdiey for Susl,tn;n River second--ruia 

:.lcjckeac 4 s 3 ,350 e;;g~; par female (.&X3F'8de" 1 9bShiiI . 'iql.i .i s m;r_.i.ms tcci 



fecup*dity is derived from i h ~  L . E I ~ ~ ~ ) c E ~ o ~  snzlgsis o f  fecundity as a 

function of lengti l  and from the mean lengt!: o f  sockeye salmon measiure.d 

aE Sunshine S tatd.on, 

The egg retention o f  second-run sockeye salmon was estimated i n  1383 

from sampling 56 female sockeye carcasses from four  sloughs between 

river lniles 98.6 and 161 (ADP&G 1984a). The average egg retenrion was 

about 250 eggs per female. A l l n o s t  80 percent of the carcasses had 

renafsaed 25 ~r fewer eggs, w h 1 h  snXy seven percent  of the f i s h  

saaplad had retained more than 1,0430 eggs, 

The sex rae i2  (male to female) of second-run sockeye salmon i n  the 

Susiewa River was 0 :  dn 1981, 1.2:1 in 1984. and 1,3:% in 1983 

(mF&G 1981a, 1982a, 1984a). Sex  r a t i o s  o f  sockeye salmvo ac spec i f i c  

sampling lseab ions varied considerabay between some locations and 

years (Table 11). Sex ratios o f  sockeye salmon by age are r e p o r t e d  by 

ADF&G (1981a, 1982a, 1984a). Some males matured a t  an earlier age 

than females, Mas% returning adult sockeye were four  and f b9e. year 

f i s h  that had gsne $0 sea after one winter i n  freshwater, 

4 , 2 , 2  Chum Salmon 

Nast chum selmon above m4 98,6 sga%m in e i t h e r  slough or Z z i b u t a r p  

stream habitats, About 93 percent of. zhe 10,5743 chuan sal l~cn C O ~ H Z ~ ~ G $  

dur ing  peak  index surveys were ahserved ba stsream OF s lough  h a b i t a ~ s ,  

the  remainixlg 7 percene were obmrved  a t  maimtern spabrliirrg s i t e s  

(Table E2),  I n  1983 cirum salmon peak index eo&nts in stream and 

$1-otsgt; trabitats -%aeJ:e about  equal, whi.le 9n 1982 and 1981 ciluzits were 

highex i n  slough habirats (Tab le  12) .  

(:huxa salmon peak i-ndax csorr~~ts i n  s~aughs above ltM W8, b wet-e z 2 ,  "E""l1 

F L S ~ B ,  i n  l98h a 2,211ll Ei,s%~ in 1982 and 1,467 f4.,r41a i n  1'38"_1'j'abl*e 1 S), 

IC1evi.n 02: t h e  33 s1.0ughs su rveyed  i n  a i l  ~+l:rt-:tk ~ P ; > I - S  W I * L ~  ~ : t * ~ ~ p k : - t j  

p i  i:i~utn sa l iat,tl i rr eac.11 y rii r ('l'r7h 1 r. i 7 j , 



Four o f  gke eleven, s l o t ~ g h s  2 1 ,  11, 8A and 9 ,  averaged more than 200 
f -3  S~. 21 f a x  1981, 1982 and 1983 and accsuneed f ~ r  about CWO-thirds a f   he 

t o e a 1  chui2 salmon c ~ u n t e d  i n  s l o u g t ~  h a b i t a t s  (Table 13). 

T o t a l  slough escapemenis o f  ciun salmon in s loughs  above RM 98.6 was 

estimated by d iv id ing  ihd toea1 f i i .h  days in slough hat.itat by the  

average s lough l i f e  of churr, (A9:F&G 1994a). The t o t a l  slough 

es-Qlapegfe%enc was about :.,950 chun salat2n f ~ z  1983, 5,1063 chum salmon in 

9982 and 4,509 chum salmon P- 3981 (Yable 3 4 ) ,  

In i 9 8 2 ,  some chunu salsacsn ~onitored f o r  s3augk l i f e  were not conf.Emed 

spa~~xer s  i n  t h e  s%csl:gh of  f i x sa :  x c w r d e d  entry, The percen t  =>f 

~-rsn-..spa~,~%aing chk~rn salmon ranged from 8 t a  85.7 in "che fi tye s%t~ugha 

monieored (Ai)F&G 1984a>, Scme c f  t h e  ncn-spawners were zilling f i s k  

t h a ~  l a t e r  spamed  efszghere, 

Chum salms-s~, g e n e r a l l y  spawn fxr the  I swer  k~bBta6 zones nf slaughs, 

w h i l e  seccnd-run sackey- spa&= ira t h e  upper  habizapt zones oi! sloughs 

(Table  10) .  Although some overlap e x i s t s ,  sparw,iny chum and sockeye 

salmon are apparenfey s%gregated w i t h i n  s lough ha3i ta t  above 3 1  98,6 

(DP&G %984a) ,  

Chua salmon peak index counzs 3-1: streams above RPi 95,6 were: 241 f i s h  

%n 1981, 1,732 fish i n  1982, end 1,580 %%sh in 1983 ( T a P ~ l e  151, T n  

1982 and 1583 sv-Er 9.5 percenr o f  the  c l ~ u n ~  salman rounged during peak 

spsuncy  su rveys  vkre observed in % h y e e  streams: 'Indian R i v e r ,  Four th  

o f  J u l y  C r e e k  axad Pcreage Creek ( T a b l e  l5 ) , ,  1x1 1581, Indian Rlv-i :ar ,  

F o ~ i r e ; ~  o f  July Creek and Lane d r z e ~ k  w-re 3ccspied  by abaiat 85 percent 

CJE flie . 4 I ch.rim sa k ~ 0 n  ccb-l-.ted durialg peak surveys (Table 15) , 

C=hubii c t l l ~ ~ ~ o n  peak  couni:s al- &%waSnsi:ca s p ~ v r n i n g  site.; w e b r e :  ib f l . s h  in] 

i 5c:l , 5-11: f i s h  i n  198.2 arrd 219 i i . sh  i.n 1983 (Taklc  .I ?! , Ei g:iteen i:i~uoi 

F ~ i . a ~ : ,  - spowrli.r:g sil:f i  1.wre f -  (jarj1li_: ~ O R j - - ~ ~ J > ~ ' j  I I 

ven 6:i.t-e:: g*pex% used in , * f t - f ~ ~  t f ~  rr2e % 5 .A *- - :< 

(i3:hh3 b S + I )  , 



q1 Y 

Ane peak af cham salmon s p a w i n g  occurred dur ing  ';he last week. ~f 

Augusc i n  streams, t h e  f i rs t  week of Seprember i n  sloughs, t h e  first 

two weeks of September a t  mainstem s p a w i n g  s i t e s  in. 1981, 1982 and 

1983 (mB&G P981a, P982a, 1984a), 

Chum salmon spabm primarily in t r i b u t a r y  o r  slough hab i t a t  i n  ;he 

TaLkeetna-Devil Canyon reach (M 98.5-152) (Table 12 ) .  Access and 

passage into selected sloughs has received pre l iminary  investigations 

by PBE'&G (1983d). Tr ihey (1983) and R&M Consul~ants (1982) 'have 

examined passage conditions and streambed s t a b i l i t y  ic selected 

t r ibu ta r ies ,  

Small deltais are famed a t  the  m o u ~ h  of most %ri.bucaries. A s  the 

s tage  i n  the msinstem decreases, the triburaries become perched above 

t he  r iver ,  t;hat is, ehe t x ibu t a r i e t ;  flow across s;eep deizas, I f  the  

steep deltas raere t o  reroain under low mainstem conditions, the access 

and upstream passage of f i s h  would be inhibited o r  eliminated. Based 

on the  analyses ty T r i h e y  (1983)  and R&M Ccnsulcants (19821, most 

"k ibu t a r t e s  in t he  Tahkeetna-Devil Cany~lre srsb-"sasia have sufficient 

energy to d a m c u t  t h e  perched deleas to e s t a b l i s h  a channel  at a, new 

g ~ s ? ~  v i n t p  Taributa.PPies f i a t  s u p p a r t  chum s p a w i n g  t h a ~  may remairn 

perched under low mainstem f l ows  are Jack Esng Creek, Sheman Creek, 

F i , f~kk  o f  July Creek (RM 123,9), and L i t t l e  Por t age  Greek (R&M 

Csns~ l r l t s i~ t s  1982), N,lne af t h e s e  streeans appear t o  suppor t  

significant numbers of s p a m ~ i n g  chuol saiman ( T , i ~ l e  15) , T r i b u t a r i e s  

t:::ha~ have not beL  ev;i$luat:ed are C"7aae Creek 3 r d  Lower 14cKenzie Creek; 

&ia.a;.ever., nefr:her af  these &;reams appear to be irapsr-tanc chrlrn! spawning 

&ribu ta l a : i e s  ('$'able 15) , 

< * I % r @  a:*i:css aad  up~t1:ea1;1~ passage of chum sairnt~1-i in-cc* sl ijugkls ;ts::l s ic--li2 

c t i i~n,~e ' l  c arc dep~rndwl  t p r :.5_aaari Iy 01-1 wa t c r  ciey th.1 iznd :$ ~ c w g t ? ~  t I-' r ~ e  

1":3i~f."b"$e~ , c  f ~ t ; t ~ j ( ~ : t i ~ c  $ f ;  ~ ' j ~ $ $ ~ : p " ' ; d ; 9  ij.rrV0;9.811.-1.?' k \ $  

[: . ;e*~r.,ni41ir:  i L ' ; - ] w ( > ( - - i ; ; "  - r j C g  iiit k1f"ta - 3  ?I: 

% 
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The mainseem discharge level  d i r e c t l y  5nfXuences access and passage 

into s loughs  because 0.f 3.223 influence sn backwater at the  moulth sf  

s fougf~s ant2 breaching at t he  upstream (head) end s f  ~ Z m g h s ,  U~der 

low marinstell1 discharge Levels (anbreached conditions) , t he  backwater 

at eke aaut& o f  sloughs and s i d e  channels nay not be  of s u f f i c i e n t  

depth t o  a l k ~ ~ g  successful  passage, As mainseem discharge increases, 

t he  backwater area generally increases in depth and extends its length 

upstrean, 14"enih iacreases the depths within "khase c r i t i c a l  passage 

reaches affected by the  barkwater, The elimination of passage 

restrict iasras w i t h i n  a reach b-backwater Inundation cant i n u e s  f.x"ltEne 

upstseam direction w i t h  increasing mainstem discharge, lantf% 

e~sktro%eing discharge levels  accux, at wkich p o i  n-depths blecome 

adeqllate f o r  passage a t  a l l  passage reaches in most s loughs  and s ide  

channels (ADFBG 1984d),  

Mainstem discharge levels  in t he  Susitna Rfver a t  Ga1d Creek 

(D 136.7) cornonly range between 20,000 and 30,000 c f s  dur ing June, 

J u l y  and August when a d u l t  salmon are migrating upstream and 15,000 t o  

20,000 c f s  d u r i n g  peak spawning per iods  (20 August to 20 September) 

(ADF&G 1984d).  Because of the  diversity in t h e  rrorphology of 

i nd iv idua l  slaughs,  t he  access and passage into s loughs  varies 

c,ns:iderably al: a mainstem discharge level.  Breaching of s loughs  at 

mose sites in +-!-ie Talkeetna-Devil Canyall reach occurs at relatively 

high rnainstem discharges  (19,000 to 42,000 c f s )  (Aj)F&G 1984d) .  During 

the peak spawning p e r i o d  (20 Aug i~s t  t o  20 September)  mainstem 

di.seharge a t  Gold Creek equals o r  exceeds 15,000 c f s  51) percen t  of t h e  

time (ADF8G 1 9 8 4 d ) .  Therefore, access and passage i n t o  s loughs  and 

s i d e  ch-.i;lels are more o f t e n  con t ro l l ed  by t h e  hackwater the $laugh 

m t i t j t l r  8tla.3 t:he l o c a l  f %ow f ram g~:.~otindwatex and E-arns f f sources, Htscad 

f Low from groundwatel* appear-s to be  carrel-aced vci th  ma-insr ia d i s c h a r g e  

(APA 191il4 j , Therefore ,  :rs mal-nstem discharge decrens:as, i : ~ c a l  fluw 

ff,.om grctxmdwatcr may aXso decrease, 

J Btsugi-~n 814, 9 , 11 and 7 1 have : :~- :c t~un~ed j a r  itisi"<rlt two- - th i  rtls b.sf   lid 

t t ~ t : ~ j  p ~ a ' c  ~ : t j t . . i ~ - t ~ ~ ~ :  o f  ::IILIT;I : - < d ! ~ ~ ~ ~ t > ~ ~  i n  ~ { G I J ~ ~ ~ I  ix:iL>it:::ts duj:ir~g l ~ l ~ ~ l . ~  j c i k ! ?  

\ 1 9" j 4f':*,.4.? 11. [ 1.) , !tt": $$ lL]> ; i ;  :<sa l -- i  i \ : + s : " : 7 * r *  
* - 

r,b- > ~ i : \ a i t i J o t l - :  



mainseem discharges belaw breaching df  scharge f o r  these f o u r  slou,ghs 

occur  i n  Sioughs 9 and 29 (PsDF&G 1984d) ,  

The fecundicy o f  ckun salmon was estimated from s saaple of 27 females 

c ~ l l e c t e d  at Sunshfne Statisn (Wl 80) in 1983 (&OF&G 1984a1, The mtpan 

number o f  eggs per female, based on t h i s  sample, was 3,189 eggs w i t i h  a 

range bf 2,478 t o  4,076 eggs (ADF&G 19134a). This  i s  similar t o  ehe 

range o f  chum fecundity (2,400 t o  4,000 eggs) repor ted  by Sco t t  rand 

Crossman (19773, Regression analyses of t h e  number o f  eggs p e r  fen<ale 

as a function o f  length snd/or weight were used to estimate Susitna 

R k e r  chum salmon f ecund i t i e s ,  The dera i l s  of the  a n a l y e s  ,a re  

r e p o r t e d  by ADFSG ( 1 9 8 4 ~ ) ~  The mean fecundity f o r  Susitna River chum 

salmon Ss 2,850 eggs per f emhle, This  estimated fecundity is di?4fi7s~ed 

f r o a  t h e  regression analysis af fecundicy as a function of lengsh and 

frem %he mean l eng th  ~f chum sabasn females saxpled at Sunshine 

SeaZion, 

The egg retention o f  chum salmon kvas estj-mated in. 1983 from sampling 

229 female tkun salaon carcasses i n  1 2  sloughs and one main channel 

spa~ming  s i%? between r i v e x  males 98,6 and I61 ( U F & G  _i984s) ,  The 

average egg r e t en t ion  was aboue l.14 eggs per f~male, A l m o s t  75 

percent  of the carcasses had retained 25 o r  fewer eggs ,  while less 

than four  percent of t h e  f i s h  sampled had retained more than 4,000 

eggs ,  

The sex r a t i o  (male Z o  female) of e h u a ~  salmon in the S u s i t n a  Rive% was 

I,O:l in 1983i9 l S 2 : l  in 1982 and 1,3:1 i n  1983 (t"\,EP&e 198la, 1982,a, 

h984a), Skx r a t i o s  uf c'i.xr.nm salmon at spec1 f i r  starnpl-ing " c a t i o n  

vaa-i.ed between l a c a s i o n s  ~ n d  years (Table 171, Sex ratios s f  cfrum 

setmora "iy age arc: r e p a r t e ~ l  by AdF&G (1981a, 1982a, 1984i-k) ,, N.139e: 

r'c:t:i~*'nl ng ..-3rftik$., h:lh~~~itl r.pere ~ C ) U I :  a'ld f j v e  ye2r o l d  f i s h  t i ~ a h  h s d  gone to 

d u r i n g  ~bae.P.r E P r - s t  ,i;tnlxlsm?isnei+ c 3 t  l i f e ) . ,  



Most coho salmon in t.he Tal.keetna-Detril Canyon reach (RM 98.6-152) 

spawn in t r i b u t a r y  seream hab i t a t .  During spawning ground pczak 

surveys  i n  1981-1983, over 97 percent o f  the  1,336 coho salmon counted 

were abserved i n  streams (-mF&G 1984a), Only f ive  coho salmon wczse 

ebsrrved s p a w i n g  in mainsten and s lough habitats. In 1981, one coho 

salmon rvas captured i n  t h e  mainstem at IiM 129 .2 ,  while in 1983 two 

coho salmon were observed spawnicg in the mainstem a t  RPI 131,1 

(ADF&G lir8la, 1984a).  The only documented slough habita, t  t h a t  coho 

salmon u t i l i z e d  f o r  spawning dur ing  1981 through 1983 was ar Slough 8 A  

(W 125.1) wlhere t w o  coho s a h o n  werg observed spaming on October 2 ,  

1982 fmF&G %982a), 

Coho salmon peak index counts in t r i b u t a r y  streams above REi 98.6 were: 

458 f i s h  %n 1981, 6 3 3  Cish i n  1982 and 240 f i s h  i n  1983 (it'GFhG 1984a), 

Twlve  t r i b u t a r y  streams above RM 98.6 were found to contain coho 

sairaon d u r i n g  index surveys  in 1981-1983 (Table  18). Peak index 

cozn ts  greater thal: 10 f i s h  in all three years were eerordetj. in: 

mis2r;ers (:reek, Chase Creek, Gash Creek, Lower HcHenzie Creek, 11rdian 

River and Poreage Creek,  The t w o  most i n p o r t a n t  t s i b u t a r y  streams f u r  

coho spam~ing  were: Gash Creek and Indian River in 1981, h' i l iskers 

Ck:et?,.-k arid Lower McMenzie @see& in 1982 and \a.riskers Creek and Ind ian  

River i n  1963 {Table 181, 

Coho spawning a c t i v i t y  in t r i b u t a r y  streatns above RM $5.6 peaiced 

betiaeen t h e  l a s t  week of August and the first $aeeli c f  Ijciroher i n  f981, 

1482 and 1983 (kWF&@ k98ia, 1982a, 1934a), 



t he  tributaries flaw across t h e  steep deltas,  If the steep delizas 

were 19 remain under l @ w  mainseem conditions, the access and upstream 

passage o f  f i s h  would h e  inhibkted o r  eliminated. 

Trihey (1983) examined the hydraulic conditions supporring f i s h  

passage i n t o  Indian River and Portage Greek, while R&M Consultal l ts  

(1982) evalua~ed  he streambed s t a b i l i t y  of nuxlerous t r i b u t a r y  moulths 

betweew the  eonfluenee of the Susi tna  and Chul-itna r ivers  (m 98,63 

and Devil Canyon (RE 152). aased on "re analyses in these s t u d i f z s ,  

s t  t r i b u t a r i e s  in t h i s  reach sf r fver  have suffiefent energy to 

downcut t he  perched deltas t o  e s t a b l i s h  a channel a t  a new g r a d i e ~ n t .  

One t r i b u t a r y  chat supports coho s p a w i n g  t h a t  may remain perclhed 

under low mainstea f lows  is Jack Long Creek. T r ibu ta r i e s  ghat h.ave 

nsc been evafuated fntslude t he  fo51awinag coho s p a n t n g  streams: Ck4ase 

Creek, Slash Creek and Lower McRenzie Creek, O f  the  three* Chase 

Creek and Lawer PisKenzie Creek supp~xt higher  numbers o f  coho salmon 

than %%ash C~:ee"irar%% are among the  Elve meis2 iaportant ctllho spawning 

tributaries in t h i s  reach of r i v w  based an th9ae year index count 

averages (Table I S ) ,  

(iii) Fecund 

Fe;lcuaidi&y has; no t  been estimated f o r  coho salaun i n  t he  S~rs l . tna  River, 

but  is ewpecced g o  Be approximately 2,500 tx 3,080 eggs,  as r e p o r t e d  

by Morrow (1980). 

The sex r a t i o  (male female) a f  coho salmo~i in.  the S u s i t l ~ a  River was  

0 , 9 ; 1  in 1981, 1 , 4 : 1  in 1982 and 2 , 3 : 1  in. 1383 (haF&G B981a, 1982a, 

3984a), The sex r a t i o s  of coho salaos; at spec i f i c  saapling Irt)tati~>n,f;. 

variecl begween years and :,lees ('"able 191, Sex r 'stics o f  mb.m s;aimcrn 

by age nse reportt:d by AI)F&C (lc)8ia, 198%a, 198.:*a). Most . etur.ling4 

arfuli- coho welwe t~hree and forir year o l d  fi.9i-i "z ta~  i - r ~ ~ d  gane tt, sea 

at texh one o r  two f a i r t k t ? r s  i . 2 1  Eresitwatt2r , 



4 , 2 , 4  Pink Salmon 

The ncajority of pink salmon in the  Talkeetna-Devil Canyon reach 

(PdY 98.6-152) spakmed ir. t r i b u t a r y  seream habitat .  Peak index counts 

f o r  streanis above W 88,6 were 378 f i s h  in 1981, 2,855 f i s h  i n  1982 

assd 1,329 f i s h  in 1983 (Table 201, In% 1983 Lane Creek, (:base Creek 

and Fourth of J u l y  Creek had peak couats of 358 pink salmon, which 

accounted f o r  ~ L ~ o s %  95 percent of the total peak counts s f  378 f i s h  

f o r  t h a ~  year. I n  1982, w h n  pink saPnon escapemnt i n  t h e  Sus i t r t a  

River was at an aven-year Mgb, e l g h ~  streams had peak index caums sf 

over 1"3 ppirak salmon each and accounted fox  almost 93 percen$ of the 

total counk iif 2,855 f i s h  Pone t h a t  yeat (Tab le  201, I ~ d i a p a  R ive r ,  

Portage Cre6.k and Fourth or" J u l y  Creek w e r e  the  mast imparzarst p ink 

salmon spam~lng  streans in 1983; the  shree screams eo2leceiveEy had s 

peak index (:aunt a% 1,249 f i s h  which cont r ibu ted  ~ ~ b o n l t  9&, perce-eha: o f  

the  &ota% s'tream peak cotana, s f  % ,329 f i s h ,  The peak s f  pfnk salmon 

e;pawmi7,ag in straams above 98,6 occurred daring t he  second and t h i r d  

veeks of AugetsC in a l l  three years (ADF&G 1981a, 1982a, 1984a ) .  

Pfnk sakman w e e  observed spatdming in alaugh h a b i t a t  in 1981 and 1982, 

'$'os;al d o u g k ~  escapesnen",~~ pink salmon 8 b 0 ~  Bf 9 8 , 4  in 1981 was 38 

f i s h  i n  Slough 8 (Table 211,  1x1 1982, t o t a l  s3-0ugk escapensnt aborre 

EUY 98 ,6  was about  297 f i s h  i n  seven s'icswglas (Tablo; 21b T~wo o f  t h e  

seven s loughs,  l d  and 23 ,  accounted f o r  over 80 p e r c e n t  csf tlae p ink 

salmon t o t a l  escapement in slorlghs in 1982, No p i n k  salmon k7e-E.e 

abacrved sy l~wning i n  slouglas i r k  1983; f i s h  cicrrusated in slough %labitat 

d u r i n g  spamini ,  surveys in 1983 were consi.derp.d mil!ing f i s h  (IBPPIG 

I 9 8 4 a ) .  Zn 1981. the pasak a f  ? i n k  salmon spawrking i.n Slough 8 c,ccur.~:ed 

about  the 3*j"rst ~ i ~ k  af Au::u.sj-,, while J.n 1982 the pt?al< o f  pink saliaon 

~ p a w x ~ i n g  h a  sloughs occu;crcd duri.ng the f i rs t  three weeks of 1Ptlkgi~~t 

bAl>F&t; 198 I i982a)  , 



Pink salmon spawn primarily in t r ibutar ies  in the Talkeetna-Dovil 

Canyon react; (RM 98.6-152) ; sloughs are used by spawrling pink saILmon 

t o  a lesser extent. The highest use in ba th  habitats occurs du~clng 

even years (Tables 20,  2 4 ) .  

Small del tas ;  are famed at the nouth of most t r i b u t a r i e s ,  A s  the 

stage ir, the mainstem decreases, the  tributaries become perched above 

t he  r ive r ,  t h a t  is, the  t r i b u t a r i e s  flow across steep deltas, L f  ehe 

steep del tas  were t o  remain under low wins t em condi t ions ,  the  access 

and upstream passage of f i s h  would b e  inhibited or eliminated. 

Tr ihey  (1983)  examined t h e  hyd rau l i c  condi t ions  supporting fish 

passage i n t o  Indian River and Portage Creek, while R&M Consultants 

(1982) evalu%ted the streanbed s t a b i l i t y  of numerous t r i bu t apy  mauchs 

between conf Iuence sf the Susi tna and Chufbtnna rivers (Wf 98,Q) and 

Devil Canysn (mf 152) , Based an $he analyses in these s a d i e s ,  most 

t rfbutar%es in t h i s  reach o f  river ha-ae suf fici-i,@ag,% energy ts domcut  

the perched deltes t o  establEsk a channel a% a new g rad i en t ,  

T r i b u t a r i e s  t h a t  support pink safmsn spzming  that may rereain perched 

under I s w  mainstem f l o w s  are L i t t l e  Por tage  Creek,  F i f t h  s f  Judy Creek 

( 1  3 9  Sherman Creek and JacK Long Creek (X&M Consultants (1982,). 

Chase Creek and kswer h~:Kewzie Creek are pink spatming t r t b u t a r i e s  

t l ~ a t  have ;riot been e w e h a t e d  f o r  t;treambe!d s t a b i l i t y  o r  sr?i.%mrrn 

passage,  These streams appear t o  be of modera* ~u LOW importance f o e  

pink salnloll s p a ~ m i n g  (Tab le  20). 

The access arad upstreal% 11385age of pink sa%.ri~crn i.nea slorngl~s alrd s ide  

chaitt~c~3.s are dependent pr3.ma?rfiy on w a t e r  d e p t h  and  lerxgth of t h e  

passa~4c reaches that are  r e a t r l c t i v c  t o  the ups trcala movemenc J F  

s;iLrnc>n (MlF&C: 19t319d) LS%yd~-au?I~c ::I@ locj,tl;d. bg~llp.s-ica~ ~ P ~ U I : C Z " A ~ ~  C C B Q  r k r ~ t  

exEst at sl.~r~l.a~~~i*s i t a  ttse Talkeetn.~a--l-B~vj J- Caflyarj ~ + : . ~ i t - % a ,  



s loughs  and breaching a t  the  upstream (head) end o f  sloughs.  Ulnder 

l a w  aairesman discharge levels  (wbreached cbsndltions) , the back~cp~ater 

at the  mouth o f  sloughs and s i d e  channels may not be of s u f f i c i e n t  

depth to allow successful  passaga, As wainstea discharge increases, 

the baclewater area generally increases i n  depth and extends i t s  length 

upstream wh:ich increases the  depths within those c r i t i c a l  pastsage 

reaches a f f e c t e d  by the backwater. The elinrination of passage 

restrictions w i c k  in a reach by backwater inundation continues in the 

upstream d i r e c t i o n  wieh increasing mainstem discharge, u n t i l  

cont~olS i rag  dischaxge l eve l s  occur,  at which p o i n t  dg.p$hs becsme 

adequate f o r  passage at a l l  passage reaches in most sloughs and s i d e  

channels (mbF8G 198sli.d) , 

Mainstem discharge  Levels in the  Sus i tna  River aE Gold Creek 

(Hi B36*?) 1:~ma1'~.%y range between 20,006 kind 30,000 c f s  dur ing June, 

J u l y  and August when adu l t  salmon are nigrating upstream and 15,000 t o  

20,000 c f s  dur ing peak spawning periods (20 August t o  20 September) 

(ABF&G 1984d3, Because of she d i v e r s i t y  in tbe morphology s f  

ind iv idua l  sloughs,  the  access and passage into shoughs varies 

eonsfderab2j~ at a mainstem discharge Bevel, Breaching of sloughs at 

masb s i t e s  in the  TaEkeetns-Devil Canyon reach scctirs at r e l a t i v e l y  

high mainseem disc8?arges (19,000 t o  42,000 c f s )  (ADF&G 1 9 8 4 d ) .  During 

rh s  peak spawning pericd (20 August t o  26 September) mainstem 

discharge a t  Gsld  Creek equals o r  exceeds 15,000 c f s  50 percent of t he  

t f . m e  (ADP&G 1984d ) ,  ' r h e r e f e ~ ,  access and passage ind:ra s l o u g h s  as4 

s i d e  chann@ls is more s f t e n  conerolled by the  back%rater at the slough 

mouth and t h e  loca l  f l o w  from grsundxgatear and runoff sou.rces, Local 

910~7  from ,q~s~s?,dwa'iZer appea r s  t o  b e  correlated wick mainstem discharge 

(APA 1 9 8 4 ) ,  Therefme, as mainstem dfscfiarge d e c r e a s ~ s ,  bucal s"Law 

f  om guotandt~ater may aAsa decrease, 

SJ.ot?ghs !I and 20 eccounted f o r  over SO percent o f  1 . 2  cotaL p i n k  

sktlnaor-i escal.;remctmnt I.n sLoz,s.gSls 1982 ( 'fable 2 'I ) ,, Bas~c? as1 analigrscs h y  

ADF'BG 984;-$) F t  appears  hat SI-ouglx i l w i l l  have p,assage re,".: t:r i c t  acnss 

at ]"ow a~\1"" ,1r i~fe?r  cJf:iclrzrj?c . ~ v h e l e  ~J.CZ::C~~S ; L ~ , X C ~  p ; + s t ~ i ~ g c  i ' lgrk~)  

~ l c j ~ j ~ h  2 q . j J  bf2 ~r i~~j*~-)$; ; l ined f ~ ] :  p ~ c ~ r ; ~ ,  ~37>,:;~);;i2 t::a:it:kir:i b y  t-I-1: I c > L * ~ I I  

1 E <t"$f -1 f \PI e j  1 1- < I- ;a 1 { 6; (-I], 



Fink salmon fecundity was estxmatrsd from a sample o f  22 females; at 

Sunshine Station (m 80)  in 1983 (ADF&G 1984s). The mean nunber of 

eggs p e r  female was 1,475 eggs .c. :h samples ranging from 1 , 1 2 5  to 

1,975 eggs. This is similar to the range reported f o r  pink saimorl 

(800 to 2,000) by Morrow (1980). Regression analyses of fectlndit;? as 

a function of f i s h  length and/or weight were used t o  predic t :  Susi tna 

River p ink  salmon fecundities. The deta i l s  o f  the analyses are 

repor ted  by mF&G (1984a). The p r e d i c t e d  fecundity f o r  Susitna River 

pink salmon i s  about 1,350 eggs p e r  female, which is based on the 

regression analysis of fecundity as a function of lengrh arid the lnean 

leng th  of t h e  a11 female pink saImon measured a t  Sunshine Suation.  

The sex ratio (sale $0 fegoale) of all pink salmon sampled i n  the 

Susitna River was: 0,8:I in 1581, % , 4 A  $E 9,982 and 8 ,9:P  in 1983 

(OF&G 198ia,  1982a, 1984a) ,  A s u m a r y  uf  pink salmon sex  rarios a% 

sarapling locations in %he Susitna River f o r  1981 througtn 1983 is 

presented in Table 22 .  A l l  pink salmon re turn ing  to the  Susi.tna River 

are t w o  yeas o l d  f i s h  that wep.t to sea in .their first summer of l i f e .  

Chinook salmon spam exi=ltasive%y i n  t r i b u ~ a r y  sfireaa Pazt'bx%;at i n  thc  

Ta%.k~s"i.aa-F)e?rir Caaaysn reach (RM 9&6-E53), 140 cl~inczok spaxming %as 

observed i n  any mainstem, s ide  channel o r  sl.ough habitats, Peak index  

csxznts o f  chinook salrns~r ir.n sailream,. abo-se KM 98 ,6  were: E,%2H. fish in 

1981, 2 , 6 7 4  E9sh In 1982 and 4 ,432  f i s h  in 1983 (Table 231, 

The t o e a 1  chinook sal.mon escapement to streams above RM 98.6 wgs 

csr ia;i~at@d by the  r a s h  t h a t  a maxi~attm silrvey count rep reaents 

at n o s t  52 perceni &:I the: tot:al escapement (NSclson arid Geen 1SIRl), 

B~lcec\ on [:hi G method, r"m$n~2ak x s t a  3- escapemen.;: to s tresnab abo are 

TtX 98,5 was abr.*a?it 291XT,i? ktslm An 1981, 4,750 f i s h  9-n 1982 -1rnd 8,500 
m f-i:;{l i(B253,. J%jk-~ts  ~ ~ ~ : t ~ ~ g ~ ~ ~ ~ ;  o f  cja:rbac>i: co%;; i  - 3  2,;;::^iqsn1oret 

- p { J  " 1  y 4 :  ? " 5  : ! j 7 7 1 1 i l  i 



chinook salmon spahming streams were surveyed above mi 38.6; and 

(2) mosc kmporrantiy, the relat ionsi l ip  that a peak cou l t  reprt?sent:s ar  

mosz 52 percent of the t o t a l  escapement may not  be va l id  f o r  Sus:Ltna 

kiver chbnoak salnon., 

The 1982 total stream escapement of  4,750 chinook salmon is about 44 

percent of the 1982 Talkeetna Station (RM 103) chinook escapemenl: cf 

111,900 f i s h  and approximately 42 percent: of the 1982 Curry Station 

(W 1212 cchinoolc escapemene of 11,300 f i s h .  D l f  ferences between t h e  

t o t a l  stream eszapement and the Talkeetna Station and Curry Station 

population estimates are probably due to: (1) milling f i s h  tha t  

r e tu rn  downstream below Talkeetna Station and spawn elsewhere; ( 2 )  t h e  

error assocf ated w i t h  estimating t o t a l  strean escapemeni; and ( 3 )  t h e  

error associated w i t h  estimating the p-pu la t ion  s i z e  at Talkeetna and 

Curry S taticns (ADF8G 1984a). 

The 1983 t a t a l  stream escapement o f  8,500 chinook salmon is about 60 

percent of the  1983 Talkeetna Statinn (W 103) chinook escapelnent of 

14,400 f i s h  and 90 percent of the 1983 Curry Seatior .  (B14 1 2 3 )  chinook 

escapement of 9,600 f i s h .  Di f fwences  in 1983 between t o t a l  stream 

escapemenr and the  Talkeetna Sta t ion  and Carry Station p o p u l a t i o n  

estimares are at%ri$sr;:abPe t s  the  Teasans s u t h i r r e ~  above f o r  1982, fa2 

1981, ehfnorsk salmon esmpement was no t  estimated at TaSkeetna and 

Curry stations, gheref o r e  comparisons s f  t h e  :sta% stream escapement 

3.w ~ 9 8 9 .  t o  e~capemcket estimtes at Talke5rna and Curry Sta$i.~p"es were 

praspt p ~ s s i b l e l ~  

Par~age Creek and Indian River are t he  t w o  anssst importan% t r i b u t a r y  

strearxgs t a r  ckl.n~$zrX galaon spak13ing in this rea,ch. o f  river, "?:he t w o  

streanis at..cclnei.ked ior over 4611 percent o f  %he ch ino l~k  peak -in&%: czsunts 

above iU4 98,6 -in 1981 'ihnrougb 1383 ('Table 23).  



Salmon are usually prevented from migrating upstream cf Devil Camycr, 

(KM 152) because of the  high water ve loc i ty  a2 hFgh discha~cge. 

However, i n  ?982 and 1983 chinook salmon were observed in t r i b u t a r y  

mouths and t r ibuear les  in upper Devil Canyon. I n  1982, 21 chi~look 

sal.mon were observed i n  two t r ibu ta r ies  in upper 5 e v i l  Canyon; 34 

?hino& salrc~ln were observed in t h e  t r i h u z a r i e s  in upper Devil 

h n y o n  in 1983 (Table 23), 

Chinook salmon spasm exclusively i n  t r ibutar ies  i n  the Talkeetna-Dizvil 

Canyon reach (RM 38.5-152). Small del tas  are formed a t  rhe mouth o f  

most t r i b u t a r i e s .  A s  t he  t r i b u t a r y  enters the mainstem r iver ,  t h e  

change in g rad i en t  and subsequent change i n  f low *.velocity cause t he  

t r i b u t a r y  t o  d r o p  :ran%gar"Led naterials i f  the  17eloGitjf in the 

mainstea i s  not  s u f f i e f e n t  %a carry tbe material Bowsstream, A s  t he  

stage in the  mainstem river decreases, the t r i b u t a r i e s  become perched 

abave the 9:j*r+rfi tha t  is, ehe tributaries f low ac- : " S  t h e  steep 

deltas.  P f  t h e  s teep deleas  we= to -main under l a w  mainstem flow 

conditions, ehe access and upseream passage of f i s h  w s ~ l d  be inhibited 

o r  ellminaged, 

Tr ihey  (1983) examined t he  hydrainiic conditions supporting f i s h  

passage i n ro  t h e  mouths o f  t w o  t r i b u t a r i e s ,  Indian River and Portage 

Creek, in the Talkeetna-Devil Canycpn sub-ba.!;in, Por t age  @reel< and 

Xndl.an River are t h ?  t w o  mast imgjorttnt t i  1 t i  r ive r  

reach f o r  chinook spawning (Tab3.e 23), The in f luence  o f  mainsteaz 

discharge u11 passage o f  salmon :.itcj these t r i b u t a r i e s  was rva l l ia i r<d a t  

ma;Lnstem discharges r a n g i n g  from 8,000 tc 34,500 c f  s .  ' l 'rihey 's 

.;li~,l$rsis i~?cij.t-:af:ed tlant passage o f  salmon t n t s  tkrese cwc? t,sr:ibutari.a~~ 

its not l i k e l y  t o  be impeded a t  low mainstem discharge ,  T t  i s  expected 

chat E S ~ ~ I J ~ ~ Z E ' Y  j;' lows waul$ p r o v i d e  su f f  i c i e n k  psnexgy ea dowgnccut the 

;>12rc'l~ed rsibut:t.?ry sna~.xths ~o estabI ish a ckjasrr.i:d ac  a raew grnrlr.erkt:, 1 i: 

I~\i\i;~i.: Ihfvek* or iVfzlni:age Creek ~ ~ P C S  n3L d ~ b d r t . - ~ r L  tc3 Li I I P V ~  S;a l "&.~ l i?~~~t 'd , ,  

& { i ~ ( i r j ; i k [ *  r i * i ~ m r ~ i ~ ~ y  3{-rt:anlf " j - y ~ i  1,s t . ~ ?  7) t y r  jrji: r i~ j.tv'i?b 11 ;iji.li.; 

; of -  t?;,j:q:3b3*e*;!+ ( 3  I& f $ & i 1 t W C ]  ( j !!!:j<lt 11:; ? 



R&M Cans.~:%esrat (1982) exaained t he  st~ehmbed s t a b i l i t y  3t $su~"?~!TB"~Bs 

k r i b u c a r y  maurhs becweeu t he  confluence of the  Susitna and Chulitna 

r ivers (RM 98,6) and Devil Canyon (RM 152). 3ased on t h i s  $study, :it 

i s  expected tha? mast 2ri'-utaries in t h i s  ri.:er reach w i l ,  dmrncut 

perched deltas at l o w  mainsten f lows and e s t a b l i s h  a channe? at e ccw 

gradien t .  T r ibu ta r i e s  w i t h  chinook spawning "Lhat may hdve lsestrl.cted 

access (perched deleas) under low maillstem flows are Jack l,ong C:reek 

and Shearnnan G P ~ E & ,  Bath  of tl2ese creeks suppor t  law nud9er!; of 

spa'-ming chinook salmon (Table  23) , 

(981) Fecur 
*- 

Sex Rat io  

Fecundity has not been estimated Cor chieook salmorl i n  the Susitna 

River. b u t  is expected to be a p p r o x 5 m t e l y  4,200 tc 13,610 eggs, as 

reparted by Morxow (1980). 

The sex r a t i s  (sale to feaale) of chinook salmon in e;he Stcdtaa River 

w a s  2,8:1 in 1981, 1 , 4 : 9  i n  1952 and b,5:B in 1983 (kDF430.G 188fa, 

E982&, 19843 ) .  A sumar3.y of chfnook sdbsa12 sex ra t ios  r t  sampling 

I s c a t f o k ~ e  in the  Susi tna River f a x  1381 through i 9 8 3  i s  presented in 

Table 2 4 ,  S e x  r a t i a s  of ckinook salnan by age asre regiarta.d by mF&G 

f%981a, B932a, l984aj.  Mose retuarning aduPe chinook were f i v e  and s i x  

year o l d  f i s h  tha"stlad gone t o  sea a f t e r  one win'ies in frrsltwater. 

Salmon embryo inct~bat idan (defined as e81e p e r i o d  be t~qeea f cr t.J.4.izattcr~ 

and  complete yo lk  a b s o r p t i o n )  i n  t he  Susirca ''ivcv begin% in Juiy w i t h  

chi,no~lc spa~kdmil:g, T h i s  is f17rl:bawd:d by pink  saltnion i n  m i d  - t o  l a t e  

August and chum az~d soc$si:ye i n  h t e  Augusc to early ::,cpv::enlbe:*, I n  the 

m i d d i e  Susitzrsa Rfvep:., churn incubation begins c l i g h t d y  cc~ril .  2 - r  in the 

~ r i . b u e : a r i e q  ,has? ix"rh:T.ki", Y ~ O P J ~ I ~ F ~  Incubati011 eif sacic@y6? ill t h e  m idd l e  

r ive r  !;Lssuf;j~s B,egins a b a a ~ t  &he  sa.me time ch~~njl;, T h e  2,3%3~'- slsecj-es to 

~ p q ~ r y ,  tmht-\ CUIZ~,, ~ E L ~ V : O X P ,  *-811ich S P ~ W P X  CP*~:~ IOSL ~ ~ ~ ~ c k x ~ ~ ~ i v ~ l ~ ~ ~  i n  

? f i/>$f c:kdr L43k; i;! I - ; $ ? ~ ; V I P I , < ? ~ , I ~ ? L I ~ % _ " ~  



Sr~eeeswSub Pane:~batisn and enexgense i s  dependent csn Ddrner io i l s  

b i o l o g i c a l ,  chemf ca l ,  and physical faz  t o r s ,  These f ac t o z s  inellude 

d i s so lved  oxygen, water temperature, biochemical oxygen denand (BOID) , 
water  depth ,  surface water discharge, and ve loc i ry ,  peraeability, 

porosi", y, and intragraveb flow (Reisel: s a d  Bjornn 1979). A l s o ,  

droughrs, f l oods ,  freezing remperatures, superimposition of redds,  (and 

predators can affect  successful incubat ion (T2cNeil 1969). The 

following sec f i c~n  discusses  these fac tors .  The i n f o m a t i o n  i s  der2ved 

frsm studies an $he Slasitna River system and fram studies at st'iher 

locaxitrrns, 

4 , 3 , i  Dissolved Oxygen 

Dissolved clxygen Fs needed d u r i n g  e g g  ineubacisn ta f a c i l i t a t e  

metabaPic resc%ior,s, Reiser and ,orwn (3979),  f ~ l i ~ w i n g  extensive 

3. ieerature rev iew ,  found &hat: 

(i) Sac f r y  inellbated in low and intermediate oliygea 

conbetlentrations were smaller ..--I v--.ik.er ~ h a n  sac f r y  reared 

&E higher  concentrations; 

(2) rtedutled tPxygen concen t ra t ions  l e a d  t o  sca3 t e r  newly Eba~cEze ' 
f r y  and a Pengt'T~eqed incubat ion p e r i o d ;  

( 3 )  L o ~ r  ~ x y g e n  ca~centzctions in t h e  e a ~ f y  stages o f  developm :-c 
.-- &kiz,y n, de lay  b a a t e h i ~ g ,  increase t h e  incidence o f  an~malies, or 

harh ;  ;:XI$ 

( 4 )  Locr oxjsgen csncexatsrati-on d u r i n g  t h e  Eawtes airages of 

d e v e l u p m e n h a . y  s t imdaee premture hatchingdx 

Brannon (1765) found apparent differences i u  characteristics o f  

a bevi,ns a6 F ta tcRi~g  t h a t  had been raised at different :,Wgen 

C ~ ~ C F ~ I ~ I - ~ T ~ O ~ : ;  rangi.ng from 3,0 to 11 3 mgil. Alttlougii sio%zed 

cielrel cipmaibi: war.; eur4 diditkt at XOW c e ~ n ~ e x ~ t x a t i c ~ t ~ s  ekes@ f i ski e ~ e n t u a l f  y 



attained a x~rg?ight similar go those raised in Zalgher ceaacernEraticsnrs by 

the  time they reached t h e  f r y  s tage ,  

In  studies on four  sloughs (8A, 9 ,  11, and 21) an the  middle Sus i t na  

River in A p r i l  and May of 1983, DF&G (1983a) found that ]mean 

cssaeendlratfoasa of fsatrafsravel dfssolved oxygen were ~ ~ n s f B t e ~ & f y  31~wer 

ehan meaa; c~ncentrrat ions f o r  over lying surface waters. Means fc r  

tatragravel concentrations ranged from 4.6 t o  8.5 mg/l whereas the 

surface waters range'd from 9.1 to 11.2 rcg/P. The l o l~es t  

esncentraeions ocmr-red i n  %Isugh $A and the h%ghe~:t in Slough 4 1 ,  

The 9.ow concewtiroatioas in Slough 8A nay have caused %oxst@ de lay  in chum 

and sackeye devel~pnease alehoug'w diversfon crf cold mainstem water 

through this slough as a result of an i c e  jam rnay a3.sn have 

coneributed or- been directly r e a p m a i b l e ,  Deve%&spment at t h e  other 

ghree slouglas (9 ,  If, and 21) f o r  embryos and alevians was generalby 

u n i f o m ,  

PicNeil and Bailey (1975) recornend a dissolved oxygen th resho ld  of at 

least r5,0 mg/l, while Reiser and Bjornn (1979) recornended 

cejiniaenerations ae o r  near ~ a e u r a t i o ~ ~  w f ~ h  p r y  redu~tians ca 

5.0 my/l, In genera l ,  f o r  the  Suaftna sloughs studied thus  f a r ,  t h i s  

reesmesdatl.ow is usua l l y  met, The arsceprd~~z i s  t l ~ e  lower values 

found in Sickugh 8 A  and some c~ncen.b;sraZiam in Slough 9 (mF&G a983)1, 

The iantragrzwel f l o w  s f  water 1s impartant in assuring chat dissol.ved 

oxygen is made available t o  t h e  iaacubat%r?,g eggs and t h a t  m e t a k s l i h :  

wastee  are removed, Reiser and B j ~ r n n  (1979) ~ec~~lime~ld.  t h 4 t  t h e  

apparenr: ve loc i ty  through ghe gravel shau ld  be cuori? than 20 cm/hous 

while Bell (1980) recornends a ra te  o f  b10 cm/hour, 



knwer and upper $iai$s f o r  successfub i n i t i a l  incuba t ion  of salmon 

embryas are 4 , s  t o  14AQC (AEIDC 9986 ) ,  Tncubation can baccur a t ' l i a w e r  

eemperaeurea i f  the i n i t i a l  temperature is greater than apprsximately 

4.Q0C. This initis1 sensitivity $0 low temperatures is a p p a r e n ~ l y  

related ta embryo developmental phases beceuse once th% blas topore  is 

closed on zhe developing embryo, the  sensiriviey i s  reduced (Carnbs and 

Burrows 1957). This r e l a t ionsh ip  appears 9-0 be consistent f o r  a l l  

Paci f ic  salmon species except coho. h certain instances, this 

species is apparent ly  able to rolerate near O°C initPal tetaperatures 

(Och, ADF&G, personal coam~lnication, 1984 ) .  

The are1ationshi.p between temperature and ernbryo development is 

f r equen t ly  measured in teaperature units (TU's). These are defined as 

t h e  difference between t h e  average temperature and O Q C  over 24 hours .  

For e:tample, i f  eggs were incubated ac 7 ° C  f o r  5 days,  t he  accumulated 

% U g s  wstxld ble 35, 

Seuddes oy Wangaard and B~ltrger (E983) have s h o w  t h a t  &he Eime to 

eraeryeace (comple ze y o l k  absorpt ion)  can vary ccnsiderably at 

different temperatures. In  laboratory eests  at average temperatures 

between 2.1 and 4.Q0C,  these authors found t h a t  the  time t o  complete 

yo lk  absorp t ion  f a r  Sasitna chum and sockeye eggs var ied between 30 t o  

60 days,  w i t h  Power temperatures r e s u l t i n g  in longer p e r i o d s  o f  

development, Them are some campensat~ry mechanisms %ha& tend to 

csuneeract these d.%fferences, otheynqise salmon would not be able ta;, 

a d j u s t  r o  natural variations i n  temperatures, Far  example, Dong 

(1981) suggested rhar t he  nccurotnlaeiou o f  one remperature unir: at 10x4 

temperatuxas resul ts  in a greater amount- o f  devslapment than t h e  

accuvi~s'latfona of an@ iCemgcrature un:kt at high texBpera'i:tsre, ' rh is ,  

ho%~a.i~er, does xaot des:rease the tr=lr:al ebl*1mber of days for inc~ibatioxk, 

Pnr exalapie, Wanganrd nxld Burger ( 1  $ 8 3 )  found t h a t  chum and sockeye 

from the S~ts3~tna River do not have the a b i l i t y  to ~ e g u l a t c t  thesir 

deve32opn1ent T R @ ~ G  t o  ~ e 8 u l . t  j ,~> a sImfPar naimt~er o f  days to c o ~ ~ p i i ~ e i . ~ ~  

&h abziso:rp t .h CM.~ when average: i r ~ s ~ ~ l ~ a t i o n  tenlpe?;att~~rcs va.;;-y ~ J X . I ~ ~ I  2 1 I s 

4,n°C,  This pa-, evident. ircain t h e  30 to 60 clay dclsy in coiyip2ejre y o l k  

~lla::rijtpr* 1011 $rr i t i + ~ * ~  iy ?;?raFf-; * S$~n$a,- rd and- s-p3,s.i- ;I 1:"1*3 ! i a a i i i i i  ,, i je"r \ ; ; - ; rp~.~'  



tRae tenpexatur9 ccsmpensaeisn i s  noted f a r  growth as a function a f  

accunufated temperature units ( p m i c u l a r l y  below l B G ) i e  The au thors  

d i d  not  f i n d  a less efficient development in ccld water at hatching. 

fnstesd, ehey found t h a t  a levins in colder  water temperatures had 

hatched earlier relative t o  length development, 

In  summary, it appears t h a t  although metabolic efficiency is simi:iar 

at tenpeaatur-2 lsss than 4 . 0 ' ~  and t h a t  i t :  takes mre teaperstilre 

u n i t s  at h' . z r  incubat ion temperatuies t o  reach complete yolk  

a b s o r p t i o n ,  the ultimate resul? is that higher  temperatures (in t h e  

range 0 t o  4 O C )  results in increased growth. This  increased growth 

overshadows the  com~~ensat ion tha t  takes place with growth rates as a 

function of accumulated temperature units (IJangaard and Burger 1983). 

For most species on the Sus i tna  River, t h e  timing o f  egg deposition is 

sufficiently early i n  the season to avoid initial teaperatures near 

O'C. I f  an embryo has accumulated approxinaately 140 TU's (the 

approximate level  needed t o  achieqie c los ing  of the  b l a s t o p o r e ) ,  then 

I t  probably  has passed the  sensitive stage. The peak spawning f o r  

most salmon in rhe Talkeetna-Devil Canyon reach (R?i '28.6-152) occurs 

p r i o r  t o  Seprember I.  This i s  the  case f o r  chinook and pi.nk salmon 

(AD.f)F&G 1984a).  Cham and sockeye salrnon over lap t h i s  per iod ,  however, 

they u t i l . i z e  areas o f  upwelling in t he  w i n s t e m  and s loughs  that have 

temperatures throughout t he  cainter that vary beeween aborlt 2 t o  4 ' C ,  

thus  potentially avoiding the i n i t i a l  c r i t i c a l  stage. Coho salmon 

spawn late i n  the season and, i f  %hey dn not  sj~awn in upwelling areas 

(tlsic La not known at, t he  present time), embryos theonet i>cal ly  do not 

accumulate s u f f f c i e a t  temperature unies to ge t  thew past this c r i t i c a l  

stage, liowevcr, because coho salornn have been successfully s p a w e d  

and initially incubated at O ° C ,  ('?ck, ADF&G, persrinal corwunication,  

1,9845, perhaps t h i s  species does no t  have these initial temperature 

r e q t ~ % t e ~ ~ ~ : ~ ~ t s  f a y  SUGCBSS~UL B D C U ~ ~ ~ % Q E $ ~  

OI inteses(r on temperature/time o f  emergence reLa t i i~ t l sh ips  arc the 

fincI*ings h y  G ~ a j r h i L l  et: al, (1979)  on the Skagit. R l v z r  irr h~~ish i i ig tor r .  

'r31.ir; r i v e r  ha!; heen a f  fee itcd by i~yd;:.opn^iu~~* rimre 1 opn;+:ni: f t r r  i? L -1 r; t* <JO 



years.  Pres4snz water temperature conditions year round are g e n e r a ~ l l y  . 

w a m e u  by se:-veraI degrees than gre-project  temperatures (ns alzt.eaal 

pre-prajeet te~pesaeures have been recerded, hawever modeling has 

eszab l i shed  a poss%b$e pre-project scenaria) For chinook salmon, the 

tiniag f o r  spawnilzg has not been not iceably altered, at least thrctugh 

records t h a t  dace back to 1948. Wovever, i t  appears t h a t  emergelnee 

t iming of Skagit: River chinook has been advanced by about o l e  mon~th. 

Pink salmon emergence has been advanced by about 4 t o  I I  weeks and 

c M s  fram 0 to 5 weeks. The implications of t h i s  advancement i n  the 

Skagit  River are  no t  clear. Numerous a ~ i t h o r s  have speculated t h a t  

such an advancement of emergence in any river system would nor b e  

spec i f i ca l ly  pattern4.d to natural peak abundances in food organi,sns 

and therefore would not  be advantageous to survival .  

Owe long te:m example of potential effects  06" ail al tered thermal 

regime on salmon popula t ions  is provided by Environccon L t d .  (1981) as 

quoted by Shepard (1984) .  In 1954 ,  a hydroelectric project was 

eomple~ed on the Keano River in B r i t i s h  Cslumbia, Canada. The 

p r o j e c t  divgirted wate r  from a lake i n t o  t h e  Kernan0 River which 

resulted in tl tripling of %he Pneasr annual flsw i n  the Pawer Kemano and 

warmer winter  temperatures. Based on emergence pro j ec t i ons  f o r  p i n k  

and chum s ~ l n o n ,  advancement of emergence over pre-project  conditions 

may be f i v e  weeks. Correspondingly. pink and c k ~ m  s a l m ~ n  stocks in 

the  Kernano have increased from 1951 through 1980 whereas o the r  streams 

nearby Rave no t  exhibited tkis general tren$, Xt is unclear i f  

temnperaiure i s  an importall& facror i n  t h i s  example becat~sz w e t t e d  

h a b i t a t  h a s  a l s o  increased and f l o w s  have become mare s ~ a b l e ,  

Rowever, Shepard ( 1984) concludes t h a r  preratature emigrarion of up t c  

f i v e  weeks would appear t o  have either nil sr beneficial impact on the 

Ke~18n0 ra3as * 

Wanganrd and Burger's (1983) findings of a 30 t o  60 delay in chum 

eaergerice cotrld mean that c?nl;.,ryno incubated at t h e  I.owcr temperatures 

wolrlri res4nT.R in fLsh t h a t  are ou t  oL phase w i e l i  "iz2 iiorrnd parr- -sn~ol t  

t r k i s l l k ~ f e r r ~ n ~ ~ t .  Ion. ($t ie parj:e--s~nb~esl: t:c.aa,s~Iurxr~8 Cioci, i.s  he su ln~or r id  I L l : a  

i,h:toe rt4ile: r hey undergo ,A p11y~i.o Eugi ca.: cbringc 3 c r i ~ r - ~ y  (:an :ii!;-tp: 



to a salrwaeer envirowment) and therefore ,  they weald nhst be  vfahrle. 

h'zn~gaard and Burger sta&e char t h e  e f f e c t  on the  sockeye (thair chey 

facubated) efiF.ras unclear because they rear f o r  gane $0 t w o  year$! f a  

freshwater befare  they ouemigrate, 

TQ siapldfy &he prediceians f chum salmon incubaeisn fron 

f e r % S P i z a t i ~ l n  es  emergence, AEXDC (1984)  has deveboped a nomograph 

wBzR  he variables o f  da%e s f  f ertil8eation, average ineuba tinn 

temperature, and date s f  emergence, This  5s useful for examining and 

far estimating prshentfal c%.8anges %'11 the SuSltna incubation per iods  

from pre-project  t a  with-project  csnditions, 

Saxman requ.ire certain substra- characEerfsties fr3.g S U C C ~ S S ~ U ~  

spamLng and ineubat ien.  The s u b s ~ r a t e  must be  capable s f  allowing 

s u f f i c i e n t  f l a w  t o  del iver  dissolved oxygen t o  the enbryos and car ry  

away metabo%ie wastes, I9 also aust nst contain a high percentage of 

f i n e s  which could cut of f  t h e  Flow o r  prevent emergence of f r y .  Based 

on s Piterat.,ure rev iew, Reiser and Bjarnn ( 1979 )  reearnend that %he 

suba t r a t e  used f@r i n w b a k i o n  s h 8 d d  68neain less ehan 25 percent  by 

volume sf f i n e s  < 6 ,4  ma, 
.RcII 

S u b s t a a t e  a l s o  cannot b e  excessively large because adult  saxman 

gene ra l l y  a unable t a  u t f  L%ze large rocks o r  s o l i d  substrate. 

Inseead they requirg dntstmediate s ized gravels, The substrace s i z e  

tdepends t a  some extent on the s i z e  and species of f i s h  and &he 

s u b s t r a t e  that is ava i l a7~ l a  ta $ i ~ e  Zfsh* Based 833 e x t e n ~ i v ~  f i e l d  

s tud ies  on t h e  S u s i t r i ~  River by ADF&C (1984e) ,  chum salmon i n  sloughs 

gcnarally ua:IPize substrates between I i n ,  and 18 in, i n  diameter, 

Socke;~e i n  sloughs a l so  u t i l i z e  a s%w%%ar s i z e  range o f  subserates, 

S:.Y.t %B not used nor i s  sand. Chinook t h a t  spawn in t11e t r i b u t c i r i e s  

n ~ u s t  n f t e , x ~  u t f l i z e  ruSublc (3-5 -ln, dismeker) and csbb1.c. (5-10 :a".n,), 

Baser1 an f i : e r a t u r ~  r e v i e w  oad extrap~lat j -0x1 froin the ot:L\er r i v e r  

nyatci i~~s,  k\IsFhG ( 1  984e9 i ndici+ices pink S ~ J - L ~ Q X S I  a t t  ll %ze st~hsc~x*~it:et% 

Ilet~rren npp rox:bm;ii:i?ly smn13. g~;rvei. ( i /li--i ia in d:i p : : ~ ~ ! t e r )  co .~:l:i;li L' 



(3-5 in.) with large gravel 3 i n  being near t he  po in t  of   no st 

utilization. Using a similar ae~hsd a f  a n a l y s i s ,  mF&G ( i 9 8 k )  found 

chat coho would mainly use  small gravel (1/8 to 1 in.) with sizes up 

through large gravel (1-3 in. ) poteo t ia l . Iy  s u i t a b l e .  

During p m i o d s  o f  high strrea~flcsw, MeNeil (1969) found I:&"& 

d%sappesrance of embryos s f k e n  exceeded 50 percent f o r  chum and pink 

s~lgk3.m eggs aad alevins in s$reama that he studied i n  soentka6kast 

Alaska, On one oceasiaa, MeNeil recorded a Boss ehae exceeded 98 

percent ,  1x1 anotfagr example, Wilson, e t  a l e ,  (8981) found lasses far 

pink salmon eggs incubating in t he  mainstea Terror  River exa Kodiak 

Island, Alaska as a r e s u l t  of stom flows. In addit-  dn, high f lows 

can a lso  catlse depas i t i an  o f  fine sediment (on the raedd~ k~'pr_r_i~h can 

redwe pemei2bf I f  ty sr -%rtrap emerging f r y  (Hale 1981) , 

A clear defiaitfon of the flaw8 t h a 1  result in PQSS i s  ill-defined 

hecause moderately high flows may be  beneficial in a s s u r i n g  a d e q u ~ r .  

interchange of in te rgravel  and surface waters and improving t h e  oxygen 

supply t o  embryos (Reiser and Bjornn L979), In  general, v e l o c i t i e s  

should be less than those that displace spaxming bed aiatexials (Reiser 

and Bjornn k979),  

fa tklie Sus-f-tna River and t r i b u t a r i e s ,  h i g h  streamfloxqs and scour 

predonrinantl3.r occur daring the  open water season e:ith!ep: 81ae ea r a i n  

events cr ice/snow melting. Increases i n  streamflow t o  spec i f i c  

habirats can also occtlr du r ing  t he  ice covered p e r i o d .  For  example, 

ice ;jams ad s t a g i n g  can carlse sverfS1ows from <the mainstea i n t o  

habitats such as s loughs  (Wangaerd and Burger 19833, No quanti tat-;ve 

iw f s r~a i a~ ion  -%,a avai lable  on sco~ar ing  effects f r a  1th.e Staaf tna River* 

Mawe~~er, i t  Is reascuaab3.e t a p  assuxxze t h a t  a d  l ~ l g h  f ' i . ~ws ,  t i l e  potential 

fa-. s c o u r i n g  bna.:ra;.+ase::s8 al.ang w f - t h  the potentq-al f sc  Increesed adverse 

dv~pne k I f $-r.~ctils;;.; it i.isq; esnbayos a re prcseait , 



Once amhryos haw begun i%rc%xbatr'.on, reductions is dBsc8%a~ge can :Lead 

go dessf eatisn o f  enbrpcs, %OW sxygen j t ~ e i s ,  high tempesatuyes, sr, 

during cord weaeher, freezing (Hale 1981), MeNeil ( i969)  found t h a t  

freezltnp eouid be a cause sf high mortalisy, b u t  that i t s  occurren\ze 

was erra tgc  in atreams t h a t  he s$ud%ed in stotlt;..heas% Alilifaska, 

Respsnses a:E incubat ing embryos and behavitltral characteristics of 

alevins have: been s t u d i e d  by Stober, e t  a3, (1982) on the Skrsgit 

mivex, Washingeon, Usfag chinook, chum, coho, and pink embryus, t h e  

authors found t h a t  var ious periods o f  d a i l y  dewatering (\gith 

maintenance o f  humidity and temperature) up t o  24 h r s  per day in 

several substrate types r e su l t ed  fa  a h i g h  prehatching su rv iva l  f a r  

all species and a decrease in post-hatching su rv iva l  in d i r e c t  

r e l a t i o ~ l s h f p  t o  the length c7f dai3.y dewaterings, Also, tolerance t o  

s$ngle deb~ater ing evenes o f  various ttaes decreased ss development s f  

alevins  prcgressed. S tobe r  e t  al. (1982) qualified these results t o  

state that f:hey ~hould be used cautiously dur ing extrapolation to 

f i e l d  conditions, Such extrapol.atian would probably be x~aLid  f o r  t he  

severe co~dltions (pa re i cu l a r l y  cold) t h a t  occur on the Susitna River, 

The Skagic River studies do po in t  out, however, t h a ~  t he  aPevins have 

some a$ iP i tg  t o  avoid severe conditions by movzing Chrough t k e  gravel ,  

4 , 3 , 5  BPschem$ca% Oxygen Demand (BOD) 

Reliser and Bjornn (1979) s t a t e  t h a t  z x c e s s i v  amo:.~nts o f  organic  

mataria1 tsa a stream may resul,t in reduced oxygen and detrin~9nta.l~ 

impacEa on e i~bryos ,  Bassd s n  t h i s ,  i t  w a s  recora~ended that BOD should  

aloe diminish o r  dep l e t e  t h e  disgolved sxygen eontent 1:ePsw stated 

levels, 

ROD levels k~ave not i3er.n oleasured i n  the Sufi.faa. Uniter existing 

eloa.lill4.t Cons, dissslved oxygen Ie vePs r ~ a l a P x l  at o$t grea  te-r t I1~3, t l  

sa tuxat iann dxr Clac. na3.n~ taau, "K"herefo?:e, tg f a=; s u s p c c  $cd chat: 130D *I,.; i7: 

" 7 

1 4  . 1lri.n may no& h c  apyirrkal:t j : t.:j i - l j ~ s  



gainstem d:~e  $0 high &~rgs-nfP, content s f  waters (e ,g ,  upland s loughs) ,  

cowces,tratPb?ras s f  dead post-spa%med salmon (cog,, s i d e  slahaghs) or 

Glovemeat o f  waeer through the  gxsun&gatel;~ sysgem, 

Sugerimpasl~ion lean occur if salmon excavate existing redds  that vrere 

developed ty previous  spamers. I n  add i t i on  to mechanical i n j u r y  that 

can occrar, e x i a f n g  embryos car:, be removed farom t h e  redd ,  thus 

exposing them t o  Light (which can kill incubating embryos ) and 

p r e d a ~ o r s .  Supexfmgosition becomes more prevalent when eke Bensiey af 

s p ~ m i n g  adults increases, 

Numerous spa:cig;s o f  prgda%or8 car1 cornwe e g g s  McP;Te%b (1949) 

suggests chat sculgins (Cottus --- sp,  ) and p o s s i b l y  o t h e r  f J.F.:! preda tors  

nay be invo:%zrerf, A p p a ~ e w t l y  scesaPpins are capabse s f  digging i n t o  

coarse grave l  substrates  and cansuming embryos and a lev ins .  ScuLpPns 

(Gottus sp , )  and other potignrial  p reda tors  oi: eggs are present i n  t h e  

S u s i ~ n a  River, b u t  wo f a fa  elan i s  available on the e f f e c t 5  o f  

predation by t h i s  species. 

4.4.1 Sockeye Salmon 

The ealergeacc. o f  sockeye aelaoa i n  t he  Talkeetna--De~zdl Canyrsn wach 

(iW 98.6-152) occurs prl?mari.ly dur ing  the n~cqth  o f  March (AI1FS.G 

1Y83h ,c) . 1 x 1  l a t e  April. most sockeye j uven i l e s  o i  age Oar have reacl~ed 

39 m i n  I.eng$A and have eostti>3.ete.%.y absorbed k h e i , r  y01.k sac, T b ~ i s  

sbsei:ved cssaeri4eIlee timing 4,s e a x b j - ~ ? ~  than taha Ap~r:il to ,Tuns eniar&;e.alrce 

reiported f o r  ~atsckk:ye by  Ms~f ro~ t~  91 988) and Seozt, and Cr~~ssn~.as.s $, 19731 , 



( $ 2 )  Seasond~l Movements 

Bfter emergen- ssckeye usuaPPy spend one ts two years in lakes and 

o the r  freskdater rear ing areas before going to sea (Morrow 1980, S c o t t  

and C ~ o s s m n ,  1973), R~wever) in t he  TaPLeet~a-DePPil Canyon renich, 

sockeye rearing l a k w  are no% bwtercrsnnected to t h e  r ive r ,  Nost 

juveni le  ssckeye leave the Talkeetrra-.Devil Canyon reach d u r i ~ g  tfiieir 

first year of life (age B+ f i s h )  ; age I+ sockeye have accounted f o r  

only one percent sf the catch i n  t h e  dorvnstream migrant traps (>J)IF&G 

1983b,c). It i s  unknown if the age O+ sockeye leaving t h e  sub-bossin 

go d k r w t l y  out  60 sea as smalts or  move to rearing habitats i n  other 

sub-basins of t h e  Susitna River, 

Af te r  emergence, there is a pat te rn  of domscream movement throughout  

the summer (BDFBG 1983b,c and 1984b). The peak of t h i s  downstream 

movement f o r  age O-+ sockeye is in l a te  June t o  early Ju ly .  During 

1983 i n  eke TaLkeetna-Devil Canyon reach catehgs of juveni le  sockeye 

were the h ighes t  in side slough and upland slough habitats. Ovcr 90 

percerit o f  the  1,013 juveni le  sockeye collected by s e in ing  and 

electrofishing were captured in these two habitaes, In 1982 t h e  h igh  

t a ~ i l i z a t f a n  o f  s ide  and upland sloughs was sfml,f.ar to 2983 

utilization; over $0 percent o f  the 1325 juvenile sockeye collected 

primarily by s e in tng  in 1952 were caught in upland and side-slough 

habitat ( D P & @  B984b), 

i n  1983 juvenile sockeye were about equa l l y  d i s t r i b u t e d  between upland 

s%sugh habitat and s i de  slough habitat ( F i g u r e  261, The most 

i n~por t an t  up:Land aPc~ugIn. f o r  sockeye ~ e a r f n g  in 1983 was S1augR &A%-, 

Slough P 4. was the most important  side-slough habf tat f o r  <$uvewil.e 

oociieyt? in 1983, in comparisox~ to upland and s ide-s lough hab i t a t s ,  

t r i b u t a r i e s  and s ide  ctlanne1.s plere r e l a t ive ly  trnlmportant ta lrcrtrirlg 

soc:keye In  1983, 

%has percent  dfstr:l.bu&$on of j ~ r v e w f  1.e sockeye l a n  ~~~ac rohab i t ad :  type 

pf-esent:~2d in F?,gure 26 has B~een ~ l e r i v e d  E>y dfvidying tkhe tataB cabilrch 1.n 

a hab-t.ts~t- t y p e  by tiif ctaolb.21: o f  ca.l.lz? aiirnpi.ed in that !lah"i.~:i:!: ~ : ; i pe .  



T h i s  value is then expressed as t 4 e  percent s f  rRe mta l  catch in a l l  

h a b i t a t s  dlapLded by rhe num5o-r o f  c e 1 - l ~  sampled in a i l  habitats (ADlFBG 

%98Lib), This  merhsd weights t he  catches in each habitat type eqet,,.~.l%y; 

because ca"cches are divided by the  ~ r n o ~ s l t  o f  sampling intensity (i..e, 

the number of cell9 sanpledj 2n each h a b i t a t  type,  

Changes in juveniltr sampling techniq:~es i n  1981, I992 and 1963 s ~ l d  

gear biases lmay m k e  di rec t  caapasissns of abundance and d%strib%tion 

da ta  'cetwees! years inappropriate ($*D"&G 1984b). Tn 1981 minnow traps 

were t"R prk-imry gear, in 1982 seiaing was prlns2ipalPy used and i n  

1983 seining and exectrofishing were t h e  primary methods (UlF&G 

1984b). While catch czmpsrisons and percent distribution d5fferen.ces 

aamg years may be  invai%d, the  trends rsf h a b l t a ~  ~ " h l i z a t i o n  iw 

1985-'1983 are probably va l id ,  Most juveni le  suckeye were found i n  

side-slough and upland s lough habitat i n  a l l  three years ( a F & G  1981b, 

% T  BSb, 1984b), 

The high catches in 1983 o f  j u l~en i l e  sockeye in Slough 11 (75 percent 

af the side slough C%%s"eibut%hagl) were probably h e  ts t w o  Emtars, 

F i r a t ,  S%oug'E~ 11 9s an importan6 s i d e  t ~ l ~ a % g h  f s a  sockeye spawning; in 

1982 456 soclgegpe were eauknted in Slough 11 dur ing peak crsunes and t h e  

total slough escapement es Slaugh 11 was an estimaged 1,199 sockeye 

(N)F&G 1984a). These numbers represent over 7 5  percent of t he  peak 

councs and t o t 3 1  slough escspement f o r  sockeye salmon in 1982, 

Recause 58cugh 11 was such an imporcant sockeye spabming area Brr $982, 

it i t 3  expected t h a t  i n  1483 Slough 11 would be  an impor$an% ssclcepe 

nata l  s lough,  Secc*xdly, Slough $1 is breaSched only  at hh%.gh dischasgea 

(over 42,000 c f s )  that QCCUP about 1 pe--cent u f  t k  time (mF&G X884d) 

whi le  t he  a thex $wo impartant s i d e  sloughs f o r  sockeye spa~aging  

(s loughs  8W and 21)  bre.neh at lower discharge levels (2-;,000 to 

33,000 @ f a )  (ABF&G B984d), There has been decreased catches In n a t a l  

s ide  sl.aughs i3ssociaCed with breaching that: trra.sfnrrilrl t he  side-siorrgh 

to s%,dk:r-chanraej 'Elnabkkat (kllJFdG 1984bJ , Juveni le sockeye laay I.eave 

brk2ached a i  dao slotaghs 3.n search a f  marc f a.vc%ra%Le reari.ng; ihabit;if:, 

Unbrencrhed s-icte s:.orsghs grovidf: habl.ta ts w:if:h Lot~t$x. ?.:rater v c 2 o t : j . t i ~ ~  



and deeper p~o:~,s ,  whie1.t juveni le  sackeye apparently utfX%ze mGre trhan 

t h e  swifter veiocitfes o f  the aainsrem and t r i b u t a r i e s  (mF&G 1 9 8 4 k ~ ) .  

During July t s  August X"ls83  here was a redis.~-.xi'b%ntPar:! c8f jaaveziile 

sockeye from nag81 s ide  slaugh habdtat t~r r9p%ar%d slsugk hah i t a t  (MjP&G 

I984b). Thxs  nay have resulted from breaching discharges i n  eairly 

June a t  sloughs 8 A  and 21. Siough 6A was t h e  most important upl.and 

slough f o r  juvenile sockeye i n  I983 end 1982 (ADF&G 1983b, 1984b). 

Slodgh 6 A  has low w p t e r  vclociky,  clear water, adequate dep th  and 

a b u ~ d a n t  cover and %9 q u i t e  d i f f e r e n t  Eram the  majoriey af s loughs in 

t"Ea Ta8Pkeetnrr4evLl Caagnn sub-.bas$n (mF&G T984b) , 

Some ~lzen~$-n tes ing  o f  i - - s '  . . .  i- z .  ;:key@ O C ~ C ~ L T Q  sin t h e  Talkeetna-PeuiL 
- *a- Canyon sub-basin. Th * : :; - - .:. . .-,:+ :umented by winter sampling and t h e  

domstremam n l~ tmig ra ,  I ,  -- + I- -, O f  :+ f i s h *  $ I $ O W ~ \ T ~ $ ) ~  catches 

-" _. 
be*=. sf  age I+ sockeye ha. ..,-, 1 .- ,less than 1 pwceat of the artrtraigrarate 

t r a p  catches) and it appea,~ rhar t h i s  reach af  the  r iver  i s  not used 

extensively f o r  oveminter ing  by juvenile sockeye. Age 1+ sockeye 

have been oi= es-vs8 is, s loughs  9 ,  1 9  and 6 A  (*mF4G 1984b j . 

r*$ik) Foad Babffts ---- 

Juvenile eockeye food habits were examined in J u l y  and August 1982 at 

sloughs 8 A  and 11 (BDFRG 1983b). F i sh  ryert? found t o  b e  b-'ee\<ing 

primarily on ch i  ronomid lamae , pupae and a d u l t s  , X ~ O X ~ ~ V ~ Y ,  don% R ~ X I C E  

I s  based 0x1 n u ~ b e r s  nat  hi.881ass o r  ~ 8 3 1 ' l ; i m e ~  Since uzhircsnonids are 

smll , t h e i r  contribution nay be overemphastzed by ehe numerical 

method. E l e c r l v i t y  i n d i c e s  supges t ed  a pos i t ive  selection for 

chirmcrmid lorvat?. Cladocerans and ccpepods were an important. food 

source f o r  j ~ ~ v e n i l e  sockeye i n  slough !I dur ing pLugusn. A var i e ty  o f  

aquatic and te r res t r ia l  insecea  we.i:e ~ - E s c  C O B B O $ E - ~ S ~ ~ ~  



4,4,% Chua Salmon 

Chum salmon emergence i n  the Talkeetna-Devil Canyirr? reach 

(m 98.6-152) occurred dur ing 1982 in late February and March (ADF&G 

1983b ,e)  . By l a t e  A p r i l  masi; juveni le  chum had reached 35 man in 

length and completely absorbed t h e i x  yo lk  sacs, Elarrow (1980) repor ts  

rhnr  churn e.ggs hatch  fro^ December t o  F r b r s a r y  aild that: f r y  ejaerge 

from 2he gravt! in about 60 t o  90 days after haeehing. 

Af te r  emergence chum salmon may outmigrate to the estuary in a s i n g l e  

.light i f  t hey  are i n  systems c l ~  &e t o  t h e  ocean (Scott znd Crossman 

i 3 7 3 ) .  However, i n  situaeions wt~ere t he  chum outmigration lasts f a r  

days o r  weeks, juvenile chum will feed aclrively in freshwater and grow 

considerably  b e f o r e  reaching t h e  es tuary (Marrow 1980)- 

Most juveni le  chum ir, t h e  Talkeetna-Devil Canyon reach IRM 98.6-! 52)  

eqmeugp and absorb t h9 f r  y o l k  saes by l a t e  April, hcwever peak 

ot~mntgration (a t  Rttf 103) does not occur u n c i l  early June and e a r l y  

J u l y  in i 9 e 3  (ADF&G i 9 8 3 b , z ;  b )  T h i s  indic~tes that juvenile 

churn from t h i s  xeacil o f  rhe S u s i t n s  River can spend orlr t o  three 

months rear ing in freshwa~er. All jux-2nile chum outmigrata as age Oc 

f i s h ,  

Most juveni le  churn (over 90 percent)  werl jisrributed i n  s ide slough 

and t r i b u t a r y  habitats i a  t h e  Ta lkee~na-Devi l  Canyon reach dur ing  1983 

(Figure  2 7 ) .  These  s ide  sloughs at;d t r i b u t a r i e s  were primarily areas 

22 adn1.t ch;ra spawning in 1982. SLol~gh 2 1 ,  which had thc highes r  

jwien i le  c h m  d e n s i t y  i n  s i de  s l o u g l ~ s  i n  1'983, had the h i g h e s t  peak 

cormt in slorighs o f  adult spawners in 982 (IZliF&G I9S4ii9??).  

S i m i l a r l y ,  Zxlilian R i ve r  had the hl .ghest  dens it:y o f  :uwetlile ci-~i- FII 

t r i b i i t 3 r i . e ~  i.n 198'3 a r ~ d  the highest peak corr,r~t: o f  adu: !- spai\qicr4r; Ln 

4"i'";\1\bt:;~";r 1-1dbf t~S:  ;'?9'2 (iL9FbG i"3r&a,b) ,  



I n  e a r l y  June during 1983 juvenile chum d e n s i t i . 2 ~  dropped in s i de  

slough and t r i b u t a r y  Rab2ta . t~  and increased at side chanmels, upland 

sloughs and the damstream outnigrant t r a p s  at RM 103 (ADF&G 1984b). 

Piost juveni le  chum had l e f t  ehe sub-basin by mid-July (Figure 28). 

( B B i )  Faod Babies 
p- 

The food hab5ts of juvenile churn have not  been examined in the 

Talkeetna-Devil Canyon reach (RY 99*6-152). Juvenile chum can spend 

one t o  three months rearing in t h i s  reach of r iver before  outniprazing 

and car, gain up to 27 mrm in length during this per iod  (D(WF&G 1983b). 

Morrow (1980) r e p o r t s  that juvenile chum m y  feed on chironomids and 

eladocerans, Food habi t  studies of juvenile chinook, coho and sockeye 

i n  the Talkeetna-Devil Canyon sub-basin indxcatr tha t  chironomids 

c~nprised a significant port ion of the diet f o r  these three species 

(AL)F&G 1983b). It is expected thae juvenile chum also feed on 

chfranoaida in t h i s  reach af ~Bver, Other food isems may be 

iaportant, 

Coho e:nergGmce probably qccurs before  Play in the  Talkeetna-Devil 

Canyoir reach (RM 98,6-152) as age 0+ juvenile coho were caught in the 

downstream outmi.grant t raps  (RM 1(13) d a  8ala May 1983 (ADF&G 1984b). 

However, t h e  emergence timing f o r  coho sppea.rs to extend over a 

considerable  time per iod,  based upon t h e  lop-;: lengths observed in 

J~sne and J u l y  1981 1982 arad :983 (ADFLkE 198!b, 1983b, 1984b). Scocr 

aiad Crassrean (1973) repcrrr that coho emerkence cga occur from early 

Piarcis ta late July, dependl.ng upon time o f  spawning and incubating 

wat:es teB~pe%acures, 



t h e i r  f i rs t  sumea" (age 8+ fish) and same coho remain i - 3  freskbdtaker 

Chree ar four years (Sco t t  and CrossmaR 1933), JuvewiPe coho 

apparenely prefer p a d  habi~at f o r  rearing sveg  r i f f l e  habitat, &r41ese 

they es tabl ish  texrit~ries and become aggressive toward o the r  juvenile 

coho and atlaer salm~nids (Morrow b980), 

There i s  a pattern of dawnstrean mvememt of juvenile coho throughout 

the summer in the Talkeetna-Devil Canyon river reach (BM 183-152) 

(Figure  29). The law catche.- of juver~flie coho at the downstream 

outmigrant traps (RPf 103) indicate tha t  some juvenile coho a f  a l l  age 

groups (age O+, I+,  2+)  leave the Talkeerna-Devil Canyon sub-basin 

(,4DP&G 1984b, 1983b). Same fish (age O+, 1+ may move to other 

sub-basins and coarinue t h e i r  freshwater residence, while others  (age 

l a ,  2+ f i sh )  probably outmfgrate to the  sea as smolts. 

Most juvenile coho (36 percent) baere d i s t r i b u t e d  in t r i b u t a r y ,  upland 

slough and s i d e  s l o ~ g h  h a b i t a t s  in the Talkeetna-Devil Canyon 

sub-basin during 1983 (Figure 30). This  percent distribution is based 

upon mean catch per  ce l l  in tile different habitats; catches are 

weighted e q u d l y  amang the macrohabitats because tatal cateh in a 

habitat type Fs divided by the  nunober of cells sampled in t h a t  hab i t a t  

cype (InDF&G 1984b). 

Important tributaries f o r  juvenile coho rear ing in 1983 (Figure  3 0 )  

were spamilag areas f a r  adult coho in. 1982 (ADF&G 1W82a3, TAiskers  

Creek, Chase Creek and Zndhan Rf,ver had t he  h ighes t  coho densities, 

based upon mean cateh per c e l l ,  arf ttke t r i b u t a r i e s  i n  t h e  

'Zalkeetna-Devil Canyon reash (REi 98 A-152) i n  1983, 

SLougkt~ 6A and 5 were important upland s loughs  fcr juveni le  coho 

rtzaring, r.~hd.le Whl-skers Crreli. Slough and Slough 8 were important s ide  

s lor~phs  far juveni le  coho rearing i n  1.983 (ABFBG 1981ab). The presence 

of juvenile soha in these sloughs coupled with the Infrequei i~:  catclles 

in sicle-channel habli.eaa suggests that j liven P l e  coi~ij are fogrnd 



pslnarily in low-velocity, clear water areas. Upland sloughs and sfide 

sloughs may attract juveni le  coho additionally because wal-er 

remperatures rend t o  be gamer then s i d e  channels ar.d t r ibuear j les  

(ADFBG 19RLb). Due t o  low catches of juvenile coho, seasor~al 

movemats o f  juva,nile coho between macrohabitat types are cot c lea~r ly  

de f  faed, 

Changes in juv2ilile sampling techniques in 1981, 1982 and 1983, lmd 

gear biases may mke direct compr?risons bemeen years of abundance isnd 

distribution data inappropriate (ADF&G 19848) .  In 1981 minnow traps 

were t he  primary year, in 1982 sein-lng was p r i n c i p a l l y  used and in 

1983 seining and eleccrofishing were the primary me"hcds (ADF&G 

1984's). mfle ca&ch comparisons and percent distribution dilferenczes 

among yea r s  may be invaB&d, the  trends sf h a b i t a t  utilization in 

i981-1983 are probably  va l id ,  Sampling in 1981 and 1982 i n d i c a t e d  

that Slaugh 68 ,  Vhiakers Cseek Slough, Skougk 8, Fourth af J u l y  C r e e l r ,  

Lane Creek and Indian River were importan$ juvenile coho rearing areas 

(mF&@ %98lb,  1983b), 

S ign i f i can t  ovamBnCerlng of juvenile coho Pw the  Talkeetne-Devil 

Canyon reach occurs in side sloughs and uplaad sloughs (ADF&G 1984b1, 

In 1981 thxough 1983 Hhiskers Creek Slough ( s i d e  slough) and Slough bA 

(upland slough) were llnpottanr ovenvinteritlg areas f o r  age 1+ and 2.1. 

~slok9s. Juoeri;a:Lle coho also use aainstem and side-channel habfgats Par 

ovewin te r ing  (mF3G 1981b) . 

Juveni le  ech~s food habits were examined in August and September 1982 

dn the Ta$ket?tna-DeviX Canyon reach $M 98,6-152),, Yu-tranilc c o b  were 

ca~~zghe at Indian River, Fourth of J u l y  Creek, Slough BA, Slough I I  and 

Slough 2 1  (ADP&C 1983h).  Ciaironomids wexe the  dominant food item 

nuzae r i c~~ l ly  I s  aamplaa co%%ccted during Ailgust and September, Sizace 

chisonoual.ds .;are aaxall, %be*ir voluwetric eont .r%but~-on i s  probaklaY less 

$:ban thheiu nuv~~erI."c eoaot:::si$o~if:iaw. E%et:ku.$*irit:y iad3.ces aahgge>ak:.:ed a 

i)~9~%$:4,u+': s e l e ~ t i o t ~  for 1.hiro11omj.c1 1 8 r v a ~  t ~ y  j e t  '~0hi3. 3f :ht~r  



dip terans ,  and ~8yfEy and stonefly wymphs were occasionally eal:en, 

S c u f ~  and Crossaan (1983) report  that juseni fe  pink, chum and sociceye 

can be important food items f o r  age l+ and o lde r  coho. These fiood 

i e e ~ s  arg mga~re l f k e l y  t o  occur in esho diets  between M8.y and Augtlat, 

wt~ea juvenile pinkB chun and soekeye are more nuaexous in @he 

Tslkeetna-Devil Canyon sub-basin. R i i s  and Friese (mF)F&G 1978) folmd 

&hag juvenile coho in the  Susi tna  River fed  on drtfting aqua%i~ inzimt 

larvae I n  tkbe spr ing;  the adult stage of aquatie insects %ere m8ijit)r 

food items during the sumer and f d 1 ,  

The emergence o f  pink salmon probably occurs in March and A p r i l  in the 

Talkeetna-.Devd1 Canyon reash (M 9 8 . 6 ~ 1 5 2 ) ~  Limieed i n fomat ion  

obtained i n  %98B indicated t h a t  pink salmon f r y  appeared in Slough 11 

and Indian River on March 23 and yolk sac absorption f a r  pink f r y  was 

about 50 percent on April I I  (AaFoG 1981b). Sco t t  and Croaswlm (1973)  

repor t  thag pink salmon emerge in April 0% May, 

A f  tsr emergence juvenile p h k  mve almsst i m e d i a t e l y  dow~stream to 

t he  sea (Morrow 1980, Scot t  and Crossrnan 1973) .  A l l  juvenile pink 

salmon ourmigrace. in t h e i r  first sumel- (age 09 f i s h )  and P i e t l e  i f  

any freshwater rear ing ascurs, 

appears rthac most juveni le  p ink  sa5.mon leave the  Talkeetna-Devil 

Canyon reach (RM 98.6-152) i n  May and June. I n  1383 " s k e  do~amstreain 

ouakroigraot Elraps (M 103) caught few juvenile plllic a f te r  Ju ly ;  t h e  

hlgllest  catches at t h e  outmigrant traps were 3:ecorded in l a t e  May and 

early June (n\DF&G 1984b), I n  1982, :lac dobrnstraam oucnigrant. crag 

er;,ught only seven juveni3.e pink during$ ear ly  &July; t i3 i .s f u r t h e r  

sr388~2t2": cmk~s!"a:aos t j a.xvenBS.e pink aove ds~%m.s t ream before  blssPy (AD: +.k<'r 

1 51133k3) . 



It i s  uncertaZn i f  juveni le  pink feed i a  the Susftns. River, It 

appears t h a t  Juveni le  pink spend l i t t l e  time in the Talkeetna-%)evil 

Canyon reach (mi 998,4-152) after emergence, Scott and Crossman (1973) 

report that  juvenile  pi:nk salmn remain in freshwater f o r  such a s h o r t  

time t h a t  =my do not feed ar: all. Wovever, juvendle pink that  

migrate longer distances t o  ehe - s t u a q ,  probably eat nymphal and 

larval Pnsects. Thus, l t  may be reajsonable to expect that juvenile 

pink i n  t h e  Talkeetna-Devil Caliyan sub-basin may feed occasionally on 

chironomid larvae and other aqrsaric insects dur ing t h e i r  outmigration. 

4,4,5 Chinoak Salmon 

Most chinoak salmon emerge from the grave1 in tributaries sf tEae 

Talkeetna-Devil Canyon reach (RM 98.6-152) in March o r  A p r i l  (ADF&G 

1983d). Juvenile chinook had emerged p r i o r  to mid A p r i l  in Indian 

River in 1981 (ADP&G 1 9 8 3 ~ ) ~  Post-emergent chinook in Indian River 

sanged in length from 31-41 m in A p r i l  rand May 1381 (mean l eng th  was 

34 mm) gmFacl 1981b) , 

Aftex emergence juveni le  chinook school at. f i r s c ,  b u t  as they grow and 

become mobile they become eerrbto-r ia l  and aggressive (Scott: and 

Crossman 1973). Mast juvenile chinook spend one year i n  freshwater 

residence before o u t m i g r a t i r ~ g  to the ocean (as  age I+ smolrs), however 

in soma cases juveni le  chinaok outmigrate i n  their f i r s t  sumer (as 

age 0+ soaolts) o r  spend two years i n  freshwater and outmigrate as age 

2+ smolts (Scot& and Cr.ossma,n 1973, F lo r ro~~~  1980). Mose juveni le  

ch:f.nonb inn the  Talkeetna-.Devil Canyon subs-basin (iXt% 48,Ci--15 2) spend 

o m  win te r  in freshwater Befoxae goL1s.g t c s  sea :as age I+ smarts (ADFJG 

198Ez2.,b; 1982a; %984a,b)* 



One to %WO monghs afger emergence there is a dow'~~txea%aa n~vement of 

some juvenffe ehinsask (age 0-p) from areas of high post-.emex:gent 

densf r9es (nata l  t r i b u t a r f  es)  rearf ng and c%vamin",emring $ireas 

(mainstem, side channels, s i d e  sloughs. upland sloughs and t r i b u t a r y  

noueha) (M:F&G 198ib, 1S83b, 51_984b), The do~mstxeam redistribution sf 

age 09 juvenile chinook has been observed in the Deshka FLiver 

(RPf 40.6) by Delaney e t  al. (1981), in Montana. Creek (RM 77) by Riis 

and Friese Qm&"&G 1978)  and in the L i ~ t l e  Susitna River (e igh t  asiles 

east o f  t he  Susitna River mouth) by Belaney and Wadman (mFSG 19\79]. 

%oms age 0+ juveni le  chinook move damstream and leave the 

Talkeetna-Devil Canyon reach; t h e  downstream cutmigrant traps (RPI 103) 

in 1983 captured age 0+ juvenile chinook tkrsughsant the season with a 

major peak catch occurring in August (ADF&G 1984b). These age O+ 

ehinook were probably redis tributtng to rear ing and ovemiater ing  

s i t e s  below kd4 1103 and donPr. represent outmigrating age O+ smoits. 

The dis$ribueigsn of juvenile chinook in the  Mkeetna-Devil Canyon 

reach in I983 refleets the  importance o f  natal ,  rearing and 

oveminteri12g maczahabitat t g p s  (Figure 311, Tribuearies  are $he 

only natal areas o f  juvenile chinook in the  Talkeetna-Devil Canyon 

sub-basin, 1ndi.m River and P a r m e  Creek accauated for aver 964 

percerae of the  adule  spaxmer peak caunts in t r i b u t a r i e s  during 

1981-1983 (ADFBrG 1981a, 1982a, I984a), Thus, i t  i s  expected t ha t  

e r fbu ta s i e s  are impartan& juveni le  chinook h a b i t a t s  $61 percent of the 

juveaiae chinos& distrlbutkon f o x  a l l  macmhabi~ats  i n  1983) and that 

Indian R i v e r  and Portage Creek am the tne most impartant t r f b u t a i e s  

f o r  juveni le  chinook rearing (90 percent of the  juveni le  chinook 

di~tribu~ion in t r i b u t a r y  habitat in 1983) (Figure  3 1 ) ,  T r i b u t a r i e s  

had the kilghe8t densdties of juveniJ,e chinooiic i n  spring;., and early 

s u m ~ e r ,  while mainstem side-chcmnel habitat irkcreased in iraportance in 

J u l y  and late Gamier (ABF&6 P984b). 

Ilnjl~o~: tant su2mmer rear ing  ~ n a c r s h a b k t a t ~  f o r  juven%-Le chl,n*~?$?i$i~k. are c ide 

slougkla, s%de clla.%r)?r~e%s, uplancl sloughs and tx*:..ibu t z ry  aioutias (k%DX""&C 

19[3?h, 1!)83b, 1904b) ,  1x1 1983 juvenj." cch3-ntswh xhw~e t ~ M ~ l y  

s l $ , : q t r f , b i j t  1.a .tB~~a: pTi~l,koetua-~13t4~111 t:aj:$*qcj"g jeub-e81aubn at n11117gt:r~~t~s g,i,aj.~ 



ckame$a, side sloughs and upland sPaugha after  chinook moyaed 

domstream f jrsm n a t d  t r i b u t a r i e s  (Figure 31)  , Apparently js%ven:LPe 

chinook prefer areas of maderate water ve loc i ty  and dep th ,  and u t i l : i z e  

eurbidiey f o r  cover (ADF&G 1984b). These conditions are often prescznt 

at side-chmnel habitats; consequenely, densities of juvenile chinook 

were higher in s i d e  channels than in s i d e  slough ox upland slough 

habitats (Figure 31). 

Side doughs, ,  t r i b u t a r i e s ,  ma:nstea, and s i d e  channels are used by 

juvenile f i s h  f o r  ovenvintering areas (ADFBC; 1981b, 1983b3 1984b). 

However, t r ibueaxies  apparently become less i q c r t a n t  after Novemt~eh 

raa l o ~  winter flows and lcirng occurs (ADFBrG 1981d). S i d e  sloughs nnay 

attract overwintering juvenile chfneok because of vaxmer water 

temperatures associated with groundwat6:r upwelling (ADFG3 L984b). 

En. 1.98%. juvex~i le  chingfefk were capwred throughout ~hhe Susienna River 

from Alexander Creek (*RM 10.1) upstream to Portage Creek (KM 148,8)  

QmF&G E98Pb); in 1982 f i s h  were col lected between Goose Cgeek 

(RP11 73. l )  and Portage Creek (BPI 148.8) (&BF&G 1983b). In boeh years 

juvenile cbdnook abundance was higher  d~wst ream o f  the Ckulftna RIVer 

(W 98.6) and may be due t o  higher spamer u t i l i z a t i o n  (Table  7 )  in 

the  areas below the Talkeetna-Devil Catlyon reach and/or an abundance 

and quakit? o f  juvenile rear ing h a h i *  s t ,  

C%hanges in juvenile aamplissg techai.ques in 1981, 1982 and 1983 and 

gear b$.asas mkay make di-rect comparisons of sbu~idance  and d i s t r i b u t i o n  

data between years Ina%ppxapriate (MF8G %984b). mi1.e catch 

csrapaulsnns and percene dis$ri$utjmaw differences between years may be 

%nval%d, the t r e n d s  of habitat mtfl izaeborr  in 1981 ~ R r o u g h  1983 are 

probably uwalild, X E  i s  apparent  P r o ~ t  C B ~ L ~ I  daea that i n  1982 j u a e n 1 3 ~  

phinook abundance in t he  Talkeetnbi-Devil Canyon sub-bas4.n was 1I.owcr 

eha.3 i n  1981 ;and 1983 (iiDF&G Ii984b), 



Greek (PBF&G P984b), F i sh  were found Cs be  feeding primarily on 

e"bfiron~mid larvae, p u p a  and adules,  However, drsmiaranee was baaat3 on 

n~gmbers and wag biomass or volume, Since ch$rong;>rnids axe small, tiheir 

importiance may be overemphasized by t h e  numericaL method. E l e c t i 7 v i t y  

indices 2~dicated that j ua~en i l e  chinoak had a pasft ive selection f o r  

chiranomid :Lama@, TarrestrtaP and other aquatic 9.aseces were ,ales 

eaten by juveni le  chinook (ABF&G 198.3b), 

R%is and Friese QmF8G $ 9 7 8 )  f o u ~ d  that terrestrial insecgs sere nnore 

important "%ban aq~~a t l g :  izsects i n  the diet of Susitwa River juve~[~IHe 

chinook. Apparently, Riis and Friese (AI)P&G 1978) lumped adult st,ages 

sf some aquatic insects with inseces eha+z h ~ v e  entire l i f e  cycles an 

land. Therefore, the i r  conclusion chc . -ri -strial insects compr-ised 

a major portfon o f  the diet 0% jasveni, . - 'nook may be inaccurate, 

They also concluded ehat juvenile chinot.:k ;and coho had similar food 

&ab%cs* Bowevex, $he results sf fsod hab i t  seudfes done in 1982 

indicated char juvenile chinook and coho d i e t s  were usua l l y  

stgngffsantly dffferene (P<0.05) (mF&G 1983b), 

6,5,E Sockeye Salaosn 

Hoe8 juverenfle sockeye aabman l.eave the  TaPfl.ceetna--DeviI Canyon reach 

(W 98.5-152) during t h e i r  first year of l i f e ,  Over 99 percent 

(12,312)  c f  f he  12,395 juvenile sockeye caught in outmigrant traps ar 
KM 103 i n  1983 were age 0+ f i s h ,  while only 83 f i s h  were age I-* (ADF&G 

1984b). I g  i s  unkaovrr i f  the age 0+ sockeye leaving t h i s  reach o f  

river go di2:ectl.y aerc t o  sea as snnof.ts o r  move t o  rearing habieats in 

o t h e r  sub-basins o f  tile Susitrna River, i f  "hey dc  go directly k o  t he  

ocean their survj.val i s  low, because Less than  one percent of 

r e tu r i l ing  adu3.t sockrye at Curry Station (la 120) outmigrated as ;age 

0-+ s r n c ~ l t : ~ ;  (ADFbG %482a), 



The peak outmigration c f  age 0+ sockeye occurred dur ing early J u l y  in 

both 1383 (Figure 2 8 )  and 1982 (ADF&G 1984b, 1983h). The outmigral:lon 

+?as aanftfsred from m%d June rs mid Ostsber in 1982 and frsm mid May to 

the end o f  August in 1983 (MFBG 198Lb, 1983b). Caeches of age 0.1. 

sackey& occurred th~oughou t  the sampling season. The ou tmigra t io r~  of 

age i+ sockeye was over by the end of June in 1983 and t he  end o f  cluly 

in $982, 

Durfng 1983 juveni le  sackeye outmigration rates in the mainstem at 

RM 103 were weakly correlated with aoainstem discharge (ADF&G 1984b). 

The coefficient of determinabion (r') between mainstem discharge and 

juvenile sockeye outmigration rate was 0.12 f o r  age 0+ fish and 0.06 

fox age 1+ f i s h ,  thus  only 12 and 6 percent of the  variation in the 

outmbgratisn rates was accsunted fsr By correlating causmigratisa rates 

w i ~ h  aainscem discharge, 

Juvenile sockege apparently outmigrate close E o  the r iver banks, A 

bigh outm2.grant t r a p  s d e c t  ivbty  f o r  j uvenf fc ssckeye was observed in 

1983 (mFBG 1984b), 

( P i )  S i ze  
P 

The average s f z e  of outmlgra&ing age Q+ soekeye in 1982 at W 103 was 

42 m in l a t e  June during peak ouemigra&%on and increased throughout 

the  season to 7 2  rmn by early October (AI)F&G 1983b). Age 1+ sockeye 

a ~ ~ t m i g r a t i n g  E n  1482 averaged 77  rn i n  early June and 87 m I . n  l a t e  

Jul-g, I n  I383 age O+ and %+ sockeye were separated by l eng th  

analgsia, En e a r l y  May age @+ sockeye were less than 56 mm, while age 

1.41. goekeye %#ere 56 m o r  greager, In. %age 5uae age o f  sackeye were 

less than 7 1  ma, wl191e age 1+ sockeye w e r e  7 1  m QP greater (mFdirG 

198lbb) 

Morrow (1980) reports that  sockeye smoltificataon i s  a r i n l y  con t ro l l ed  

by fj.si3 size rather than age, The s i z e  a t  x#kfck~ fi.Sh smelt seems tc:,  

b e  decer~ninad by tihe qenet~icu s f  $ 1 2 ~  s t ~ g s , l c ~  



( i f f )  

En 1983 ghe c ru~nigran t  papula t i sn  of age 89 s~ckegre was es1Pisraeed froa 

t he  Talkeeena-Devbl Canyon reach (M 998,6-152). Fry were f i n  c l i p p e d  

and %agged w % t h  half-leng~k coded wiga tags at slsughs $A, I P and 22 

.nd recaptured f w  d ~ m a t r e a s a  uuC~a%grant traps at M 103, The 

autmAgrant populat ion of age B+ sackeye was an estimated 560,a00 f i s h  

using the Pete~son mark/reeapture estimator and 575.000 fish using the 

Schaefer estiaaesr QmF&G B984b1, 

Survival .?st:tmaee far egg to outmigrant were calculaged by d iv id ing  

the outmigrant pop~la t J .on  estirnat.e by t h e  total potential egg 

deposition. Surv iva l  from egg to outmigrant was about 40.9 percent 

using ',he Peterson estiaate o f  populatian s i z e  and 42.0 percent using 

the  Sehaefer estxaaee af population saxe (mF&G 1984b), 

The high surv iva l  rate (41-42 percent) f o r  egg to outmigrant f o r  

juvenile sockeyg in the Talkeetna-Devil Canyon reach is nee c~mparabke 

t s a  suwiva l  eseimatea f o r  egg outmigrant i n  other studies (mF&G 

1984b). The study i n  the Susitna River cavered a shor t e r  pe r iod  cE 

time (egg to outmigrating age O+ s ~ ~ k e y e  at 103)$ while ather  

studies (Russell 1972 and Pleehan 1966, c i ted  in BDF&G 1984b) reported 

s u m i v a l  ask:lmetes r s f  0,6 ta 8,s percent from egg t r s  ~tltm%gratisrra aif 

age I+ o r  age 29 sockeye smelts, 

The h i g h  s u r ~ ~ i v a l  rage for egg ta ou%migran% in the Talkeetna-Devil 

Carkyon river seazh may be due t o  tile p roduc t i v i t y  of sockeye spawning 

areas ( A D F B G  1984h). The three majox sockeye spam~ing  areas, sloughs 

$A, 1% and 21, are sfde sloughs asssciated xqith the mainstem Sus t tna  

River. These side: sloughs may provide a mre stable incubat ing and 

rearing habitat rhan trfbutarf es (ACFbG i984b) ,  Bowewer, t h e  

dewatering of eggs depusl.tad under h5gh water conditions along t he  

~lorngfi margins, may be  a case  hen s i i l e  s loughs  %$auld not  provide 

stable inc:ubzktirng h a b i z a t  f o r  aBE ineubatfsrig eabbryss, 



A comparison o f  data from ehe east bank oucmigrant: t r ap  zi t  RM 103 f o r  

1982 and 1983 indicated t h a t  1983 juveni1.e sockeye catch rates were 

1.4 times higher  than 1982 catch rates (ADF&G 1984b). This relative 

abundance of age 0+ sockeye i n  1983 and 1982 dfd  not correspond t o  t h e  

pa renbpawner  relatlar.2 sbt:ndance i n  1982 and 1981, The total slough 

escapement af  sockeye salman above RE! 98.6 in 1982 was only 68 percent 

o f  the 1981 bbotal slough escapement; and the 1982 Curry S t s t i o n  

(liEI 120) sockeye escaperneat was only 50 percmr: of t he  1981 Curry 

Station escapemelt. The p o s s i b l e  explanations f o r  lower tha3 expected 

juveni le  catches in 1982 are: (1) parent: spayflier density was hi,gh 

enough i n  1981 to result in superim.position of redde,  which b-ould lead 

ro  poor egg s u n ~ i v a l ;  and ( 2 )  eggs in 1961 were spawned under hi,gh 

water conditions, which la te r  could have l e d  t o  dewatering of Ioany 

redds and subsequent egg mortality (ADF&G 1984b3. 

A l l  juveni le  chum salmon tn the Sus i tna  River outmigrate to the ocean 

In t h e i r  first year of life. The jutmigration was monitored by t h e  

downstream o;ltmigrant traps from mid May t o  t he  end of August. in 1983 

and from mid June to mid October i n  1982 (mLDFhG 1983b, 1984b).  In 

1982, the  peak outmigration of juveni le  chum occurred on June 21 ,  j u s t  

three days after t he  t~ap began fishing. Therefore, it is p o s s i b l e  

that the peak outmigration occurred before June 18 +.n 1982,  By - i d  

J u l y  1982 almosr 90 percent cpf t he  t o t a l  downstream mfgrant t r a p  catch 

(754 t o t a l  chum) had been caught; ran juveraile chuz *were caugkr at t h e  

do%mserearn mbgran"rtrp aaf%er mi? August in 1982 (ADF&G 11783b). In 

I P S 3  she chum outmigration a t  t h e  dccnlstl-earn migrant traps (RPI 103) 

peaked 3.n early Julre and ear ly  J u l y ;  by mid August a l l  f i s l r  had l e f t  

t i l e  Tallteetna-Devil Canyon reach (l@i 08.6-152) (F igure  2 8 ) .  

111 19fi3 juvf?nf le chum outmigration r i i t e s  were s ~xongly correlated wi eh 

iu;ali?s?k:m discharge  [ADF&C, 1904h) , nurirkg mid Hay to 1ni.d .italy (tliis 

pe~::loti . i l ~ ~ ~ ~ : l i l i : ~ ~ . C i  f a r  O V ~ X  90 ~ ~ X C C ! I I P '  06: t h e  ~ l l ~ ~ i . l  #3t ti.,- ctoimst:r::aljl 



E Z A H ~ E ~  zraps$ ~IBSQS$: 80 gercent sf  the  var?-a.k;fsn in chum catch riaces 

was accsunted f o r  b:;. correlat ing o ~ ~ t m i g r a t i m  gates with mainstem 

discharge. The coef gicievt o f  deteminat icn  (2 ' )  between mainistern 

discharge and j ~ ~ * : . 4 n i l e  chum outmigration rates was 6.79; r = 11.89 

(ADFS1G 1984b). Thss, chum oueaigrationr t h i n g  is sErangby infiue~zced 

by increasrs in mainstem discharge. 

Juveni le  chum apparently outmigrate primarily near mid r iver .  k low 

6autmbgra.srt f:-dp se%eetio%$y fo r  juvg?n%%e chtxm was o b s e ~ e d  in 1983 

(mF%G E984b3, 

The average size o f  j ~ v e n i l e  chum in the Talkeetna-Devil Canyon reach 

(RM 98.6-152) was about 62 m (length rilnge 29-55 mm) during the  first  

t w o  weeks o f  July 1.082 (ADF&G 1383S), By i h i s  ftme most juvenile chum 

(almosr 90 percent of the outmigrant Fbap caeeh) had left t h i s  reach 

of she river. Nose juveni le  c h u  had reached a length o f  35 m after 

energence by late April 19132 (AUF8G 1983b), Thus, .some chx~n grow 

cansiderably after emergence before outnfgratfwg cairaile oebers exhx$it 

l i t t l e  growth, This could be due tci differences in t iming of 

emergence and outaigraefon f o r  juveni le  chua in t h i s  reach c f  r iver ,  

or perhsps some juvenile chum feed less actively than o t h w s ,  

In 1983 the outmigrant pcgpax'Patissn af jttvenfle chum xqaa eseinated from 

r h ~  Talkeetea-Devil Canyon reach (RM 98,b-152), Fry were f i n  clipped 

and tagged w i t h  ha.if-length code6 wire tags at sloughs SA, 9 %  I1 and 

21 and at India11 Rives; uutmigraring f r y  were c s p t u x ~ d  a t  downstream 

oup;migrcl~:t t raps pie 103 and examined f o r  mrks. The outmigrant 

poptl lat ion o f  j ~ ~ v e n i l e  chiam was an estimated 3,.322,030 f i s h  us ing   he 

P e r e ~ s o n  m;irk./reiapture. eseimatun a13d 3,037.000 f i s h  using t h e  

Sehaef ex ;l.et.Lmat:oar (ALF&G %9&4h), 



Sun%va% estimates f o r  egg $o au$m%gran'& were calcuiated by d iv id ing  

the ~ u t a i g r a n t  popu$aebon est%mage by $he t o t a l  patential egg 

deposigicpn, Survival  from egg t o  ou tmigrc i~ t  was 14.1 percent uciing 

the Peterson estimate of  population s i z e  and 12.9 peacent using the 

Schaefer estimate o"ocpulation s i z e  (ADP&C: 1984b). The survival Irate 

(13s-14 percent) f o r  egg t o  outinigr.ant f o r  chum salmon in the 

Talkeetna-Devil Canyan teach i s  v i th iu  t h e  range (0.4-35.4 percent) of 

those reported r'rom arher studies (ADF&G I984b). 

4 1  

12e surv iva l  ra te  f o r  chum salmon egg $0 ou$aigrant may be lower t:kan 

the sumival  rate (11-42 percent)  f o r  egg to outmigrant f o r  sockeye 

sal~oa be,au[se of maczohabitat differences E,*UF&G 1984b)  , Soekeye 

spam~ excll~s;hvc.%y in s i d e  slough habitaa: while chm sparn in side 

s%oug:~ and triburary habbkats, Thus chum salmon embryas are exposed 

t o  a wider  range o f  habitat coradi$isas and it c3n be i n f a r e d  $ha.% 

slougb spam~ing and incubatbsn Bay resu%e in higher sun r iva l  rates 

than t r i b u t a r y  spaming a n i  incubat isn,  

Daily autmigratfon rates, popula$le;an size and racreai%msnir, fates of 

j u v e n i l e  chu1ee4 were estimeed ae Slough 1 9  i n  1983 (mP&&: %8848) ,  F i s h  

werG tagged wish ha l f - s~engtk  coded wise tags and marked wbt%L Bismar lc  

B r s w x ~  dye s10 chap 2 i sh  mrked  over a ~ h ~ e e  day pe r iod  cau%d be 

s e p a s a ~ d  uplon recapture  by the par~kcular day they were aarked, " k i s  

technique wade H t  poss ib le  ts esgimafe populatksn s%ze f o r  a g i ~ ~ e a  

day,  d a i l y  emigration rates and daPly resxu i t nen t  r a t e s  On day two 

o f  ehe expe\riment, pspulat3.on s i z e  a f  juveni le  chum i n  Slough 11 was 

an estinakead 2,068 f Seb, the d a i l 3  em$egrac%sn raw was 32,7 pereenz o f  

the  pg.drula~f.o.r,, and c3e da.,ilg racruitmest (emergence) gate was b,84 

parcene o f  t h e  populzt iorl  (IU)F&G 1984b), Thus, t he  population size 

GJas increasf.ng over ~ht;p chxee day period because t h e  ewergp5;nce rate 

cxee62ded t h e  e ~ ~ i g r a g b a n  ra te ,  

A corapa:.h.ism sf d.wza % rom t h e  east be9,k ouf:xnigrunt trap at M 4.03 fax 

1932 ant!, 19Zl3 %rkdfca&es t h a t  i n  1983 juvenbl-e calrdm cadcll ra tes  WCIX 

I Y 2,3 4:-iimes hl.gher tliaa i982 cac6,:h r a t ~ s  (~LIIFBG b98%b'),  l !~J-t; ~:ct!~at: i~c: 



abundance o f  juvenile ehua in 1983 and 1982 carresponded with  the  

pa-rent spawner relat ive abundance, The 1982 chrrm escapement (29,400 

fish) ;la6 @a:trry Staelon (mi 120) was % , 2  times higher shan %he 1981 

chua escapement (13,100 f i sh )  (ABF&G 1984a) . Thus, downst ream 

outmigrant t r a p  catch rates can provide a comparative index o f  annual 

differences in t h e  relative zbundarlce o f  chum outmigrants (ADF&G 

198483, 

The outmigration of juvenile coho f ram the Tdkeetna-Devil Ca.nysn 

reach (m 98.6-152) was monitored by damstream migrant t r aps  (RM 103) 

during 1982 and 1983 (ADF&G 1983b, 1984b3. There was a p a t t e r n  of 

damstream movement of juvenile coho thrsughaut ehe sumer 

(Figure  2 9 ) .  Age O+ coho accounted f o r  over 90 pencene of the t o t a l  

trap catches o f  5,646 f i s h ;  age 19 and 2 9  coho comprised t he  remaining 

por t ion  of t he  catch (ADF8rG 198Sb). The low catches o f  juvenile coho 

at the dosmstream outmigrant t raps  (ml 183) indicate that some 

juvsndle coho s f  a l l  age groups (age O+, I-+, 2 9 )  leave the 

Talkretna-Devil Canyon reach (BDF&G 1984b, 198313). Some f i s h  (age O+, 

I+) may mcrve to cother s ~ b - b a s i n ~  and continue $heir freshwater 

residenee, while others (age 1 3 ,  2 4  fish) probably outmigrate  to the 

sea as sasEts, 

F r ~ m  H~.v&mbler 1980 to May 198k age 2+ coho %zere captured in tha 

Talkeetna-Devil Canyon reach (ADF(1G 1981b), After May in % h i s  reach 

o f  ~ : i v e r  and mid&- June %.n the Coek I n l e t  ts "iT"aPkeetna zeach no age X+ 

coho rqere caught. It appears ghat age 2+ smolts leave the 

TaBkeeena-DeviI Canyon sub.-basin by J m e  I and the  $.owex S U S % ~ R R  River 

by Suoe 15, Catches o f  age 262 coho have been l o ~ s  a t  t h e  cutmigrant  

traps at R14 103, he~qever. P r  appears tinat age 2+ coho catches peaked in 

early June 1982 and 1983 (ADF&G 1983b, 8984b3,  



There I s  evidence that age 1+ and o lde r  f i s h  may not have  he same 

ctlcehabiliry as age 0+ fish ar the outmigrant traps (ADF86 1984b). 

The autmigraxnt traps may be asre affectfve fn catching the  younger and 

smaller f i s h ,  thus the rajlative abundance sf older f i s h  outmigxating 

from ehe sub--Isasin may be undereetfaateaa 

Analyses o f  scales in 1981 through 1983 from returning adule echo 

salmon aB: Curry Station (RP1 120) indicated that most coho outrnigrate 

from the Susitna River as age 1+ or 2+ smelts; in 1981 one coho adul t  

w a s  sampled at C u ~ r g  Scation tha t  had outmigrated i n  ies first sunmes 

(age O+) (ADFBG 1984b, 1983b, 1981b). Thus, i f  the age 0+ coho caught 

at Ehe downstream migrant traps (RM 103) are outmigraging t o  the sea 

as S ~ O ~ E S ~  t h e i r  s u ~ b v a l  is 1 6 ~ a  ID. 1981 about two-thirds o f  the 

returning coho adul ts  sampled at Curry Station had satmigrated as age 

2+ amslts, in 1982 46 percenz wexe age 2s smaaobts and in 1983 53 

persent  were +%ge 2+ smales, 

During 1983 juveni le  coho outmigrabion races in the =instem at ml 103 

were moderately correlated with raainstem discharge (ADF&G 1984b). The 

coefficiene of de t emina t ion  ( r a )  between lnainseem discharge and 

Nvenile caha ~utesaigratiom rates gas 0.17 f o r  age Q.s- f i s h  and 0 2 2  f o r  

age %+ f i s h ,  thus 17 and 22 pexcewt s f  the  variation in the 

outmigxatbsn rates was accsun$ed f o r  by ss~rela@iwg sutlrraigraeion rates 

wieh nainstem discharge, 

The insreaasd ca$ch o f  age 86 csko in kagust 1983 at $he dswstream 

nutmigrmt  traps (Figure  2 9 )  may be a result of :  ( I )  h igh  d i scharge  

ieve$,s (about 32,000 CIS ae Gold Creek 0x1, &algast 10) thar breached 

ma%nsti2i~ ~ B Z R X ~ P J , ~  areas and d i sp laced  j uvenf le coho dow~stream; alxd 

(2) increasg~d discharge i r r  tribiataries allawed trapped juvenile coho 

in s ide  e b ~ ~ n n e l s  and gas1.s &;E Xnsiiaw Riyger  and Portage Cxeek ts 

outmip,~:at~e from these t r i b u t a r i e s  (iU! '&G 1984kj). 

TIE average  ~ L z e  of  age 0s coho $ihl the 'I"n:8.l<eet.ng--Bil:v.i:l Canyijra 

..:i~tj*-slaes8ii (RE4 98 6-44 W j z k r ~ g  fk l J ~ J ~ ~ J  in lea:@ ,$~lxj( :  H32, .;3nrS i i h  ~ ( ~ t l t  .i.x~> 3 a:;-% 



June 1981; ags O+ eohs increased in s i z e  aver the  sumer to 65 r n ~  in 

1-e Septemlser 1982 and 6 3  am in la te  Sepgeaber 1984 (mP&G %9;E33b, 

1981b). In 1983 age 699 coho w e r e  separated froa age 1+ and olden: coho 

by length frequency and scale analyses; age 0+ coho W C Z ~  less Chan 

46 nna in early May, less than 56 m in lace June, and less than 916 m 

in late September (mF8rG 1984b), 

Length frequency and aeaPe analyses d i d  not provide a separation 

length between age 1+ and 2+ coho because cf length oy~erlaps (&DUDF&G 

1983b). Therefore, age 1+ and 2+ f i s h  were combined as age 1+ and 

s?ldsr  in mg48sZ; i%aa%yses, Baring F e b n a r y  to May 1982 frm Cook h%et 

tx D ~ e . i . i l  Csayon, age %+ cohie ranged in leng$;R from 63-116 m, while  

age 29 eoko ranged Bn leng%h from 89-158 m a  During early June 1982 

from Cook I n l e t  to Devil Canyon, age 1-i- fish ranged in length %se(rs;raz 

85-129 m, 18hile age 2+ fish ranged i n  Pewgth from 117-202 m (ADF&f', 

1983b). Most age 2+ coho in rhe Deshka River (M 40.6) ranged between 

120-140 m in 1980 and had outmigrated by late J u l y  (Delaney et al. 

assl), 

Ns populat ion estimate ar a u m i v d  estimate f o r  juvenile coho has been 

done 2.n the Susbtna River, Catshes sf juvenile coho in 1982 suggest 

t h a ~  the  river reach belsw l@i 98,6 is mare *apartant coho rearing 

t h m  above 9M 98,6 ,  Abaut 80 p e r ~ ~ n t  o f  the  juveni le  coho caught in3 

1982 were csrpturad below M 98,6 (mF&G 8983b)r, 

A comparj.eon o f  d a ~ a  gProm t he  east bank outmigransl: erap at RPI 103 fisr 

1982 and 1983 Indicages thag in %983 j u v e n i l e  coho catch rates were 

2,8 times h i g l ~ e r  g h a ~ ~  t k a  1982 catch yates (ADF&G 1984b), 'Pkfa 

sa la t fve  abundance s f  J u w n i l e  eoko i n  1983 and 1982 coxresponded wl.th 

parent apauaner relative abundance, The 1982 coho escapement 

(2,400 f i s h )  at Curry Scatl.sn (1G?1 120) was 2.2 times higher  than t h e  

19832 coho e~icapeaene $1 108 f5sh$ (ADF&G 1 9 8 4 ~ 1 ) ~  Thus, t h e  dc-.~~n~.%rea.w 



outmigranr t r a p  catch rates can provide  a conparative index of annual 

differences in the re lae ive  abundance of juveni le  coho outmigrants 

( D F b G  b984b), 

4.5.4 Pink Salmon 

All juvenile pink salnmon in the Susiena River outmigrate to the ocean 

in t h e i r  first year of life (age 0+ fish). After energence in A p r i l  

and Halay, juveni le  pink move almost jmomediately downstream to t h e  

estuary. la 1983 juvenile pink catches were highest r a t  rhe outmigrant 

t raps (WM 103) during l a te  May and early June; few ( e i g h t )  juvenile 

p ink were caught after June (Figure 3 2 ) .  

In 1983 juveni le  pink outmigration rates were moderately correlated 

with mainstem discharge (ADF&G 1984b). During m i d  Hay to mid July 

about 30 pexceng uf the varia%%on in pink catch rates was accounted 

f o r  by cor re l a t ing  oucmigratiuil rates with  mainstem discharge,  The 

coefficient cf determination (r2) between mainstem discharge and 

juveni le  pink outmigration raees was 0.30; r = 0.55 (IU)F&G 1984b). It 

appears tlla% pink outmigration timing is influenced by increases in 

magnstenssi discharge, 

The average s i z e  o f  juvenile pink, between xivex m % . l e  79 and k36, was 

about 36 nrm (length range 29-43 m) during Late May to la te  J u l y  1982 

(ADF8G P883b), Na increase in s%,ze was observed f o r  ehe July f i s h  

v'han a;%smpax:ed t g s  fie11 measured in May, however t h e  samy$3le a f z e  was 

gf~.allk $28 f i , ~ h ) ,  "ll"hu8, i t  appears that juveni1.e pink grow l . l @ t k e  i f  

any d u r i n g  @h.leir f resh$t:a~er residence, 



have been $ow; in I983 24% fish were caught in t h e  domsfream 

outmigrant traps (RM 103) ,  while in 1382 only s ix  juvenile pink were 

captured in t h e  ougmigrant t r a p ,  

Juvenile p ink  abundance is undoubtedly greater in odd years than in 

even years. A d u l ~  runs o f  pink saPmncn are numerically darninant in 

even years in the Susitna River; even year escapement of pink salmon 

i s  abaut 10 times greater than odd year escapement. Thus, t he  progeny 

o f  even year pink salmon emerge and outmigrate in :he fsflawing odd 

e 

4 ,5 ,5  Ch&nook Salman 

(i) P Timing 

Nosx juveni le  chinook spend one ggar fn freshwate~ before outmigrating 

eo the ocean (as  age 19 smolts), howeyer in some cases juveni le  

chinook ~utx~ igra te  $n ehefr %Prst  sum- (as age Q+ smoP~s) or spend 

t w o  years in freshwater and outmigrate as age 2+ smolts (Scott and 

Crossman 9974, Morrow B980), Most juvenile chinook in the 

TaLkeetna-Devil Canyon reach (RM 98.6-152) spend one winter in 

f r e sh~~a t e r  befare going t o  sea as age I+ smolts (ADF&G 1981;a,b; 1982a; 

8984a,b),  

The damstream outmigrane t r a p s  (W 103) in 1483 captured age 0+ 

chinaok throughout the season (mid Play t o  the  end of h g u s t )  witn a 

m j o r  peak occuxrlng in Allgust (Figure  33). These age O+ chinook were 

pxabably redistributing t o  rearing and w e w i n c e r i n g  areas below 

RM 103 and don ' t  represent outmigrating age 03 sr&016~.  

The majorfey csf  he asutmigxatfon o f  age h +  chingsok sfigg~%ts from the 

Ta%keet2aa==De:vil. Canyon a ~ ~ b = = b a s j . ~ %  occurred i n  May and June 113 1981 and 

1982 (ADI7RG 1983b). In  1983, t he  outmigration o f  age 1+ chinoolc ac  

cbe dobn2strearii outmigrant e r a p s  (I@$ 103) was  over by ini-d J x ~ l y  

qFJ.gtarie 3 3 $ *  L&e l+ ehkn~a lc  Baad ~;bxcml.grated Aobmstreaw of Gocz3e Cre.iek 



(BM 73) by rtre end o f  July in 1982 (ADF&G 1983b). Most age I-+ chinook 

apparently leave the Susitna River by September as no age 1+ chirkook 

were capzured between Cook Inlet and Talkeetna Station (RM 103) afiees 

t h e  end o f  August (ADF&G 1981b). 

During 1983 juvenile chinook outmigration raees were moderat:ely 

correlated with -instem diueharge (lil)F&G 1984b). The coefficient: of 

de teminat ian  ( s 2 )  between mains tern discharge and juveni le  chir~ook 

ouennigration rates w s  0 . 2 5  ( r m 0 . 5 0 )  f o r  age l+ fish and 0J.9 (r=0.,44) 

f 6 r  age fish, Thus 29 and 19 percent 0% t h e  variation i a  

csutmfgracisn rates vas aceoun~ed f o r  by correlating outmigration rates 

with mainstem d i s e h a ~ g e ,  

The outmigratian peak of age O+ c h i n o ~ k  in mid August 1983 waa 

probably influenced by the discharge p a %  af 32,000 c%s ae Gold Clreek 

on August 10 (ADF&G 1984b). The discharge peak may have breached 

chinook ~ainstem rearing areas and caused a da~mstream disp1,aeement of 

juvenile g~gdEl.n~e~ke In  add i t i sna~~  t r l ,bu ta ry  dLschasrges increased during 

&his  time pio~iaujt and could have allowed juvenile ehinaok that were 

t rapped i n  giide channels and peals sf t r ibu ta r ies  $a outseQgseate fro&? 

txkbu ta r i e s  , 

(ti) Size 

Age I+ juverakle c h i n o ~ k  averaged 90 rn in Xength dur ing M a y  and June 

i n  1981 and 1982 (tU)F&G 1983b). Th i s  i s  when mosc Age 1+ chinook are 

outmigrat5,ng from the Talkeetna-Devil Canyon sub-basin (RM 98.6-152). 

In t h i s  reach o f  the SusPtna River, age Q+ and age 14"  chinosk can be 

separated by length frequency analysis (ADF&G 1984b). I n  early Picy 

age 0+ g4hAna~~k ab0ve M l03 are less than 56 !mr, f n  early June age 09 

chinook are? I9.esg than 74, B ~ ,  a1a.d i n  ear1.y J'uBy age 0-+ ch$.nook are less 

than 81 tma, After Atlgust b a1.l chinook above P a  103 are considered 

age O+ fish (BUF&G l.984b). 



B e l o w  Talkeetna Station (mi POJ), it is not passlb%e tm separate age 

O++ and age 4+ chinook from lengit;i~ frequency data alone because of 

overlapping lengths sf t he  two age groups, After September I. all 

juvenile chinook below %Y 1103 are considered age 09 fish (AI)F&G 

%981b), 

~ ( i i i l  %on Estimates 

No ostima$ion of population size f o r  juvenile e h i n ~ ~ k  h ~ 8  been dangz in 

rhe Suaiena Wi~~er, Moderate numbms a$ juveni le  etilinwk have freepa 

caught in the Talkeetna-Devil Canyon reach (RM 98.6-152). Analysis of 

caech data f o r  1981 through 1983 indicates that in 1982 juveni le  

ch$nosk abundance in t h e  Ta$k.eetna--Devil Canyon sub-baain was Power 

than i n  1981 and 1983 (ABF&G 1984b). Catch comparisons of the  t?ast 

bank downsgream migrant trap (I(M 103) between I982 and 1983 indfcate 

t h a t  juvenile chinook abundance was over four  tines greater in I983 

than f o r  the same time period in 1982. The downstream eutmigrant 

t r a p s  CM 103) apparenrly provide an index of relat ive abundance of 

juveni le  aalmsa beeveen years (mF&G l984b) , 

In 1983 only 434 age l+ chinook were caught in downstream outmigrant 

tr at RM 103, whila 5,768 age 0+ chinook were caught (ADF&G 1984b). 

Correlation analysis between age 1+ chinook catches and t r a p  

ve loc i tPes  indicates that the  relative abundance o f  age 1+ fish may be 

underestf~aated because sf trap avoidance (mF&G %984b), 



1 5 , O  w31TAT UTILIZATXON ,QV% RELATIONSHIPS 

MaAwstea habj-eag Es csmprfsed ~f thsse psxtisns of %he Susitna River 

that laomally conxrey streamflow ehroughout the  year (Figure 2 ) .  Both 

single and m,ult iple channels are inc$udsd in t h i s  hab i t a t  category. 

Groundwater and t r%butarg fnf Esw appear to be inconsequent %a1 

cowtsfbutora t o  the overall characteristics o f  mfzaseern habitat, 'The 

mfnstem is;  ! typica l ly  ehasasterized by high water velocities and well 

amored streiambeda. Substrages general ly  conaise sf boulder and 

cobble size materials with ininterstirial spaces f i l l e d  wi th  a 

geaug-like mixture of small gravels ak~d glacial  sands. Suspended 

sediment consentracisns and t u r b i d i t y  are high during sumer due to 

the influence of g lac ia l  me1.t-water. Streamflows recede in early fall 

and the  mainstem c h a r s  appreciably $a October, h i c e  cover f o m s  on 

%he river Bn la te  Nsveder sr Deceaber and Bases until A p r i l  0% May 

(ADF&G 1983e, Trihey 1982). 

Side-channel habitat consiags sf those part ions sf $he SusSena River 

tha t  nomal ly  convey s&xeamf%sv during the  open wateE season but  

become a p p ~ e c i a b l g  dewacered durfng periods af low flow (Pigfare 21, 

Side  channel h a b i t a t  a ~ g  exis$ cieher in well defined overflow 

channels, o r  in poor ly  de$ined water csurses f lawing t h o u g h  pare t ia l ly  

subsraerged grave% baas and islands allsag the a~argiarts sf t he  mainstem 

rivvez. Side channel streambed elevations are typically lower than t h e  

mean monthby water susface elevations s f  the  mainstem SusPtna River 

sbsewed during June, Ju ly  and A ~ n g u s t ~  S ide  channels are 

chaxacterhed by shallowes depths ,  h ~ ~ e u  velocities and smaller 

streambed mter ia la   haa an  ha adjacent habitat hs l f  thrfr: main~tern ri.ver 

(M.F&G 1983e, Tr ihey 19821, 

F i v e  ~ p e c i e s  o f  Pac i f i c  s ~ % l t n s a  u%%P%ze t h e  maia~;cem and s ide  el~annels  

u5 t.tic? Sali-;$.enn River above chc C h u l i t a ~ a  corrfluence (RF4 98.6) primiiri1.p 



as a migrational corr idor  and t o  a lesser extent as spawning habiitat 

froha late spr ing  i n t o  the f a l l  (ADF&G 1981a, 1982a, 1984a). l J s s  

p e r i s d s  f o r  adules of each species are: 

Sac:keye - J u l y  through mid-September; 

Ghua - mid-July through mid-Septea;rber; 

Coho - late-July through mid-September; 
Pink - late-July %hrough Augu%$; and 

Chinook - m%d-June through J u l y  

Relative mbundance estimates based upon 1981, 1982 and 1383 escapement 

data d i e  h a t  h matastea and side channels sf i:he 

Talkeetna-Devil. Canyon reach ('RM 98.6-152) serves as a migrational 

a;rc3rr%d~r f o r  % e ~ s  than 10 percent of the toea% Susdtaa River salxuon 

escapement (Table 6 ) .  During migrarion periods, various behavioral 

and dis%r%bue%on patterns are associated wieh cer&ain characteristies 

sf  aainsgem 1 including water depth ,  ~ ~ e l o e i t y ,  channel 

csnf f guraClgsn, and locatf 0x1 o r  absence o f  sbstr.uctf sns Q.mFbG 1981 c) . 

Generally, passage sf adult salmon d u ~ f a g  migration corresponds with 

t he  sumer high-flasw season, However9 peak r i v e r  discharge events 

above 80,000 cfs  at Sunshine Station (M 80) apparently cause upstream 

msveaenes of sa%r%pon ts deerease and increases milling behavior until 

f k o ~ ~ s  s ~ b s i g e  fsPPswing majar f l o ~ ?  events (Figures  12, 15 ,  18, 21, 

2 4 > ,  T k i s  r4alatPsaeRip s f  %;$owed t~pstream m t g r a t h n  caused by high 

r iver 8iscBax:ge was observed $n t he  TaBkaetna-Devg Canyon r e a c h t  

~IQK~S &have 46,000 @ f a  at h e  USGS gaging s t a t h a .  @s%d Creek 

(M 136 A) (ADF&G 1 9 8 4 d )  

kiainsgea aad s ide  channel s p a w i n g  abave IW 98,6 has been observed f o r  

soclceye, chum and coho salmon (AI)Fil;G 1981a, 1982a, 1984e).  Chu~l 

@ a h o n  apl~a,rentl.y ~k%Ll%ze ehe mainstem margins and a ide  c11anneI.s fez 

spavlflng more titran c o i ? ~  o r  sackeye, Counts o f  chum salmon spac~fsnbng i n  

w d a j  51,nsri k3ide--channel h a b i ~ a e  were: 16 f i s &  i n  1981, 5-50 f i*sh in 

1382 and 219 hEi~h irn $983 Q T s b l e  12), OnPy three coho and elcvqen 

saciceye Wt;i SE o b i ~ ~ ~ ~ e d  ~ p ~ b ~ i i i % ~ ~ g  ~ E P  rfi8j t e?kB 8i'id 8%Q1,?*-i.'.B18b?,si.1e 1 11;~ i3 : i - t  32 



dur ing  1981--1983. Plains tern sptlwning i s  apparently res t r ic ted by rhe 

lack o f  s u i t a b l e  spawning substrate and groundwater upwelling (ADF&G 

%98Pc), 

Juvenile salmon o f  al! f i v e  species psesent in t he  Susitna R.Lver 

u t i l i z e  ehe mainstem and s i d e  channels above M 98.6 primsrily iis a 

mZgsationa1 c o r r i d ~ r ,  Mainseem and s i d e  channels are impor$tant 

overwlnterirna, and rear ing areas f o r  some species. Periods of juveilile 

salmon mainstem and s ide channel use and relative abundance in the 

Talkeetna-Devil Canyon reach (RPf 98.6-152) are octlined below. 

Sockeye - During 1982 and 1983 j uven i l e  sockeye naved out o f  the 

Talkeetma-Devil Canyon reach primarily during June and J u l y  

(ADP&G 1983b, 1984b) (Figure  2 8 ) .  In 1983, j u v e ~ i l e  sockeye used 

mainstea and side-channel habitat in l o w  densiti+s f n r  rearing 

(Figure 26 , 

Churn - During 1982 a ~ d  1983 juvenile chum had migrated downstream 

a f  Rkl 103 by mid-July (IYaF&G 1983b, 1984b) (Figure 28) . .  Juveni le  

churn used mainstea and s i d e  channels f o r  rearing in lora densities 

(ADF&C 1984b) (F igure  2 7 ) .  

Cuho - Ourmigration of juveni le  coho peaked dur ing .June, J u l y  and 

August dur ing 2983 and dur ing June i n  1982 (ADFSG 1983b, 1984b) 

(F~Fgmre 29). Coho 3 7 - ~ e n i l e s  used maabns~em and side-channel 

h a b i t a t s  f a x  ovembnkering i a  1981 (ADF&G L981b). Re la t ive ly  f e w  

j~~xvenile coho u t i l i z e d  ata ins tea  and side-channel habitat f o r  

rear ing  in 1983 (Figure  301, 

Pink ws Must juvenile ginli ~naved doremi;~rearn o f  ill4 103 dtlrirng May 

and Jacii~e in 1983 (Figure  3 2 ) .  Minimal fzeshuater rearj*ng, and 

grorqch occurs f o r  juvenile pixlk salmon hccause o f  t h e i r  short 

(ante moaltl~) r e a i d e ~ ~ c e  time. Maiascr?m and side channel usi. by 

j u . ~ e i n i  l4: p i n k  for. rearing is probiibILy .I.i-iw. 



Chinoak --, The na jo r i ty  0 f  age I+ lehinssk moved d o m ~ t ~ e 8 m  ~ ~ % Q I G  

103 in Hay and June in 9981, 1982,  and 11983 (BhBPbG 1981b, 

1983b, 1984b) (Figure 331, Age 09 chinook moved downstream 

throughout the open %later seassn i n  1883, Hadnstem and s%de 

channels are iapsaEnnE reaxgng an6 ~vem%n$er ing  h a b i t a t  far 

juvenile ekinsdpk (mFhG f98%b,  18838, 9984b). 

During 1983 juvenile salaon ougmigratfon rates were p o s i t i v e l y  

coxrelaeed w i th  rnsin~ten discharge (PLDF'&G 1981.b). The correlation 

coeff ic ient  was highes t  f o r  juveni le  chum ( ~ ~ 0 . 8 9  ; r2=0. 79) , 
indicating t h a t  sutmigration rates f o r  juveni le  chum may b e  inf luenced 

by incxeaaad r iver discharge levels, Corralstion e~effisients were 

moderate to low f o r  the remaining juvenile salmon and ranged froio 

rs0.55; rZ=0.30 f o r  juvenile pink to r=0.24; r2=e.06 for age 1.1 

sockeye. Peak flow events nay displace some juvenile salmon (e.g,  

chinook) froa nnadnstem and side-channel rearing areas (ADF&G 1984b). 

5 , 2  S IBE ml UPLAm SLOUGH 

The clear water 1x1 sloughs originaces froa local  surface runoff and 

ground water upwelling. Ground wairer upwells in %Ire slough channe:s 

throughour. the year, thus  keeping rhese areas relaeively ice free in 

the  IGIZIE~P. Obsenraeians indieate t h e  Susitna River is t he  primary 

source of the  water in m n y  of the  sloughs. Local runoff is an 

fmpor;s$an$ water ssurce f a r  same s l sughs  in ehe sumex,  

The a tage  2w the maiastam contyols ehe water surface slevaeion of t h e  

lower pord%on of %Re sloughs by fawming a baclcxqatar tha% can extend 

svlw distallee upsrseaop j-nta ehe slaugh. T h i s  backgatex i s  divided 

into ê ,ws pa~zts--elear water and eurbfd waterz;-, The mabwste~n water 

creates a t u r b i d  p l u g  at t h e  mouth of t h e  slough that backs up t h e  

cleer water i n  gha. sloragb, As the stage in t h e  mainsfem clrops, rrhe 

e and character nE kkie bac1txgar;e.r changes. A t  fa l l .  f l a w s  nf  

a:>pk:c~xirnatel_y 8,680 to 10,080 c f s  at Gold Cset2k 3 6 7  t h e  

P%~:I~~u$a. t~i l .  ~ f d t  Tjjebi-~ X C ~ ~ U C ~ G  the d ~ ~ & ! l  o f  1?'caI:GP t%e thk? e ~ l t r a ~ r i ~ ~  



the sloughs. In some cases, the  slough mouth arid t h e  ~ ~ a i n s e e m  become 

aeparaced b y  a gravel ba r ,  

When high nabns-ee f lows overtop the upstream (head) end o f  the 

sLoughs, t h e  flows f l a s h  f i n e  sediments that accumulate in the lawer 

pos t ian  of the sloughs,  As peak f l o w s  in the rnainstem subside and tile 

stags in rhe a;~?nseern drops  below the head end o f  Rhe slough, 

dPscharge through the  slough drops and the  water in the slough begins  

$0 c L e a ~ ,  

Because there is mush d i v e r s i t y  in t he  norphe%ogg o f  ind iv idua l  

s%ougRs, gshe f lows as: ~ ~ h i e , h  %hey overtapped vary cons ide~ab ly .  "Ln 

general, mast s i d e  slo~ghs are overtopped at: flows between 20,000 i;o 

30,000 cfs ,  alrhough some sloughs (e.8. Slough 11) are only avertopped 

at high d i  scharge leve ls  (42,000 c f  s) . 

In general slough water teaperaEuPea axe wamer than mainstem waeer 

&eaj,peratures I s  eke winter ,  

llpland sloughs d i f f e ~  frum s i d e  sloughs in thar the upstream (head) 

end af ehe slough i s  not fngercsnaec~ed with the  surface waters o f  the 

mainstem Susitna River or  l e s  s ide channels ( F i g ~ r e  2). Upland 

sloughs are characterized by the  presence s f  beaver darns and an 

accuinulation 3 f  s i l t  C O V B X ~ ~ ~  the s u b s t ~ a t e  resultLng fram the absence 

k7af maint~~&tem 8 6 0 ~ ~ i n g  f 1 0 ~ 8  r 

r 8 ikje access and upsgream passage o f  salmon i a t a  a l sughs  and s i d e  

channels are d e p e ~ ~ d e a t  p r i ~ i a r % l y  on water :%epth and length e f  the 

paasage reaches t h a t  a x e  restrfctk";ya to t h e  upstream movement o f  

salarrn (mkq&1$4 1984d) ftydrauPf.c veio@%cy barr iers  a p p ~ ~ e ~ ~ t l y  do not  

exist at s loughs  lin the  Ta-lkeetna-Devil Gailyoa reach (RFT 98.6-b1523, 

?:he saaini,ste~~ disckj-rgc 4.eve% d i r e c e l y  %nflueaces access and pasraai;e 

Bnea Q ~ B P , x ~ ~ % ~ ~  i ~ e e a u ~ e  a f  its i r ~ f l u e n ~ f e  an. backwater a t  tne rnautia, of 

a l.o~~tgh~3 znd bscachl-r;kg at. L:hc upst raaa~ (head) o:af aloz.ngiis , llnde~: J A X ~  

mai,nsk@a~ dbucharge y~eve%.s l;unbreached ~or~d$*t::6.4pnb) the bwal..L~gai:er a,[; 
" * 3ac ~ ' t~~dtat l~.  0!:  a101 ;~gh~  Z:TK!! s tde  ~ . : ~ B R w E ~ : $ s  may-  no t  I:ie o f  s - ~ ~ ~ - t ~ t - i ~ x ~ t -  t1t:pi:h 



ts allow skac:,cesaful passage, As mainstem dfscharge inrreaaes, t he  

BacLwaCer: area ggngrally hcpeasee %B dep$h and avrteads i t s  Pen.gth 

upsrxaam, which increases t h e  d e p ~ h s  w i c h f n  t h ~ s e  er-itl;cal passtage 

reaches e f t f e t e d  by the hacbater .  The eli~ination o f  passtage 

restricricns p ~ i t k i n  a reach by hackwager ilaundatioa continues i n  t h e  

tlpsesem direction wieh increasing mainacem discharge, until the 

slough Bs KreacSxed, a t  vbich pain%; dep ths  became adequate f a r  pass~age 

at: a l l  passage reaches i n  most sloughs and s i d e  ch;:mels (ADbF&G 

1984d), 

Mainatelr discharge levels in the  Susitna River at Gold Creek 

(mi 126 ,7)  conmonly rcuge between 20,000 and 30,000 cfs during June, 

Jerly and August when adu l t  salmon are migrating upstream and i5,00(i t o  

k0,00@ c f s  dur ing peak spaxming p e r i o d s  (20 August t o  20 September) 

(AQFBG 1984d).  Because o f  the d i v e r s i t y  in the morphology of 

indj.v%dual ?s%sslaghs, ehe aegsass and passage dnro s%csughs varies 

c o n ~ t d e r e b l y  a t  a aainseem discharge level, Braaehing of importan$ 

spakming slssugks i n  h e  Talkeetna-Devil Canyon reaek sccurP at 

relatively high mainstem discharges (19,000 t o  42,001; c f )  (ADF&G 

1 9 8 4 d ) e  During the  p ~ a k  spamiag  ga r i sd  (28 August to 28 Septe~ber) 

maiasgen discharge a t  Gold C ~ e e k  equals ox ;xceeds 15,000 e f s  50 

percertt of t h e  time (BDF&G 2984d). Therefore, access and passage i n t o  

sloughs &ad side channels are more s f t e n  con&rolled by t h e  backwater 

at tiae sLough moue$ and t h e  local f h w  from g m ~ n d w a t e r  and runoff 

saurces. Local flaw %ram groundwa~ea;: appears to be correlated (igith 

mainstem discharges (APA 1384) .  Therefore, s s  mainstem discharge 

decreases, l o c a l  f I ~ ' p 7 . 2  from groundwater may also decrease, The most 

sexis9t~p; passage rese%S.ctions f o r  mainseem discharges b e l & ~ q ~  breaching 

a scha rge  in. fapor-ne spaming  ~Bsughs occurs in S l o ~ g h s  9 a r ~ d  21  

(/1111*8G 9984d) , 

Adults a5 faux salmon spcicies have b ~ e n  observed sj>awrnfng En ~ i l a a ~ g h  

k .  t La the  T a l k e e t ~ ~ v  reech ( N s j h  98, 6-1 52)  ; ort E v ! 1 l - 1 a ~ t 2 k  

snh~ ion  G~wve not b ~ e n  o1;rsexved u s i n g  s bsur~h L. h a b i t  ai:s f o r  s p a b ~ n i a g  



(mF&G L98%a, 3982a, 198Qa), Resul ts  ~f escapement and spawning 

surdeys In 1881 thraugh 1983 indicated that chum and saekeye were &he 

most numerous salmon in sloughs during peak spawning p e r i o d s ,  p ink and 

coho were less abundant (see See, 4,2,%-4,2,%,8Ri), 

T o t a l  slough escapements in s loughs  above RM 98.6 were: 

Chua -. 4,501 f i s h  i n  1981; 5,057 f l s h  i n  1982, 2,944 fish in 1983 

Soekeye - 2,178 f i s h  i n  1881; 9,488 f i s h  in 1982; 1,060 f i s h  in 19133 

Pis3k -- 38 f i s h  i n  1981; 293 f i s h  in 1982; 0 f i s h  in 1983 

TWO c ~ h ~  se.lmon %$ere ab%erved s ~ m ~ i n g  in Slough 8 A  on Octobelt" Z r  

$982, 

Sloughs 8A, 9 ,  1% and 2 %  have ecesunted f o r  about twa-~hbrds of cke 

t o e a 1  peak caunfs o f  chum ss.lmsrn in slough hab$tats  duarftng 1981, 1982 

and 1983 ("fils.bhe 13). Sloagks 8h, l a  and 28 have accounted f o r  over 90 

pareen& of the sockeye aalmon to ta l ,  peak counts i n  s lough habi ra t  

(Tab Be 81, 

Use pe r iods  for salmon apa~ming  in slsughs above W 98.6 were A U ~ U S C  

and September $n 1981, 1982 and 1983, The peak s f  pink salwon 

spawning sccuf red  dur ing t h e  f irst  three week-s of August, t he  peak s f  

ctiurn sgam.fng was &he f i rs t  ~ ~ a e k  o f  Sepeea2ber and sackeye peak 

spa16mkwg a c t i v i t y  was from the l a s t  week of k ~ ~ g u s t  t o  the  end of 

September (ADPbG 19813, 99823, B984a), 

Sockeye salmon abs~;re RH 98,6 spawn almsst exril,Se~siveLy (aver 99 percent 

o f  the pcak spataler counts of 2,420 f o r  1931-1983) i n  slough l iabi tat ,  

S loughs  a r e  also impareant epaming  habi.taes f a r  chum sa$.mon as 60 

percea~t o f  t:hs peak spawner ccauxnts o f  %O,S90 f a r  381, tlhrough 2983 %?as 

crlsserved in .  s 1 ~ u g i 3  habd* ta t .  Factors eantrfbuti'iag $0 ~611 B I O ~  spa~dning 

I n  ~Baaaghs in t h i s  r i v e r  reach aare: (1) cl.ear 1aa.ter base f l a w s  

c s x 9  ~ ~ d r - s ~ a a  *iiwg f x o ~ n  ~ P Q U Y * $ C ~  wager upxge%li*~~g local surf ace runoff 0s 

$hs~ate~.*s&*Lri-..8ea, i . w f P r ~ x g  -L~'asuse nlaLrttenanee ELows; and (21 the pT:il.aserlee oil 

g$rarurld ux~ te '~ : r  ~ : ~ ~ i d e _ i . I - i ~ ~ ~ ~  6n S ~ ~ O U ~ ~ I R  O ~ ~ ~ R C L ~ Q E  sp;ks,afxFii.ng subsiratc, keeps 

e i l  b: fi:a:,tri ir:rs3~~?lir::'Em1~;~ 8:bf: ::sp.au;.:iing ~.LY;~Y&?%s,  a:..i ssotiLdc.s cr. ~ ta t~ l : : :  



remperacure regime $ha% araaigntains incubat fng ex~bsyas through the  

winter, 

SILsughs are imporcan% h a b i t a t s  f o r  juvel7ifIe saxman in &he 

Telkeecns-Devil Canyon reach (REI 98.6-152) because they senre a s  

rear ing  and oveaw3-ntering areas. The significance of slough h a b i t a t  

%ax juvenile salmon i s  discussed below, 

Sackeye - Naee sackeye na ta l  areas ax@ s i d e  sloughs, Three  

important: sockeye natal areas are $a.oug$^ts $Ar  11 and 21. 

(Table 8). Some soekeye move go upland slough habitat f o r  

r ea r ing .  O v a w i n t a r i n  sockeye have been found fn slough habi t . a t  

QBF&G B984b), 

Churn -- Many sBougRs above Sf 98,6 are natal areas f o r  juvenile 

chum (Tak:le 131 ,  These natal sloughs provide xearing habiraz f o r  

about one ts gkree  months u m l P  juveniLe chum move donseraam as 

S S ~ I ~ S ,  

Gehs - Some juvenile coho move froa natal tributaries t e  upHand 

sad sfde sloughs f o r  reariag, Juvenile coho apparently prefer 

clear wa1:ar and Iswar v s l ~ c i t k e s  found $n upland sloughs, Upland 

sloughs $sere second fw i~partance &.%.a, 1984 f o r  coho rear ing  afeer  

nlatal t t i b n ~ a r i e s  (kWV&G 1984b). Some juvenile coho use  sloughs 

Lor ovaresf%n&ering. 

Pink -- The extent a f  ,.-,Isugh uki%iz:4%%on by juveni le  pitfit i s  

aancer%agww because ju.veni3.e 13iwk spend little t l m e  in freshwater, 

Uae o f  slough hab iga t  by juvenile p ink  appears  t o  Re l fnzi ted t o  

n a t a l  sj.r~ughsa. 



The iraporeanch: o f  s loughs  as juveni le  overwincering and rea;:ing 

habitats may be relaced %o: (1) t he  Ice-fxee, c9.eaz=water condi%l.ons 

dur ing winter campared t o  lowered flow and i c ing  in coho and chinook 

nata l  t r ibu ta r i es ;  and ( 2 )  during sunnner mainstem flow, the high st:age 

o f  the  roainstem acts as a hydrau l ic  control  at the  slough outl.et,  

increasing t h e  deprb of water in t h e  lower end o f  ehe slough. Tkiestl 

clear water areas promo6e b e u t h i c  production, which improves t he  

q u a l i t y  of t h e  rear ing  h a b i t a t  f o r  juvenile salmon, 

5 ,3  'TRIBUTkRY Ah3 TWXBUTUY MQUTB U S  STAT 

The depth  o f  water kla  he mouths of cwibutaries in t he  Talkeetna-Devil 

Canyon reach (RM 98.6-152) is sensitive t o  changes in mainstem flow. 

A t  high flows, t h e  mal*nstem creares a baskwater a t  the rr2bibutzry 

mouth, thus increasing ehe water depth,  The lineal extent: aE the 

backwager in the  tributary- depends on the  stage in the mainstern and 

the  grad ien t  o f  the t s ibufa ry .  A t  low ~nainstem stages, the bacha te r  

i s  e$.$miaatr;ed, x a s u i t i n g  i n  increased flow ~e18cfties at %&Be mouth, 

Small del tas  f an1  at the mouth 0f mas& of t h e  $ribut8ri&sc A 8  the  

cr ibugary enters t he  mainsrem r i v e r ,  the change in gradien t  and 

subsequent change i n  flow ve loc i ty  cause the tributary to drop 

transps~ted materi-als i f  "&ha velocity in. t he  mainstem i s  no t  

s u f f i c i e n t  tu carry the material dow~xstttizm. As t he  stage in the 

mairnetera r i v ~ e r  d e r ~ ~ r a s e s ,  t h e  t x l b u e a r i e s  may becoma?: perched above t h e  

r iver ,  that i s ,  t h e  tributaries fl.oca across steep deltas,  I f  the  

steep deItat3 were to ~e.es3ain uredel: low m a i w s t c a ~  f Pow c o n d i t i o r ~ s  , 
upa$:rea~x~ passage o f  aduP~ ~al~rno-8-k and zea iden t  f f s h  would be inhibited 

o r  eiiml".nated, Mowevcr, based on s tud ies  hy R&M Consultants (198?), 
h .ne p kriblarary flaw& tarfa s u % : i l e j . t ? ~ ~ t  to cue thcoueh t ho  d e l a a  tto 

esitwbf-Ash n channel at a new gsrndlenz, i.n 1982, t r$bui:arhes were 

~ D s ~ ~ ~ ~ i i c i  to cut: ~ i r  r oilgl~ purclied deltas dur:ing 1 ow ilugur; t f l.ows ; mast 



sf  ghe tributa.xiee had suf Sicient energy to Z L Q V ~  %he del ta  material 

6R&M C o n ~ u l t ~ s ~ n t s  1982), 

T r i b u t a r y  gtreamflaw, sediment, and %hsmal  regimes ref%ec$ tke 

integzathan ~f the h g d r o l ~ g y ,  gealogp, alrnd eli~ate of eke t r l b u t i a r y  

dra inage (Figure 2 ) .  The physical  attributes a f  t r i b u t a r y  hab i tae  ,$re 

nee dependent: on aainatem esndftisne, 

T r f b u t a ~ y  mouth habitae exteads E r s m  the uppermost poiat tht? grsibut;an"gp 

influenced by mainstem Susitnz River o r  slough backvater effects t o  

the dowstrae%a extent of  he tributary plume which exgenda into ithe 

mainstem SusJ-tna River or sloughs QmF&G IgBlc), The tributary p%r.~me 

is ~1eamate ' r  which extends dsmstream i n  the main channel beft2re 

mixing with t h e  mare t u r b i d  mainaten water, T h i s  s m a  has ax miailre 

sf  characteristics associated wich b a t h  minseax~ and t r i b u t a ~ r y ,  The 

exEent s f  the  plume 5s influenced by m a i n s t e m  %Escl%.;pe A t  higher  Plows, 

t h e  plume is restricted, Depths and velocit ies in the plume are a 

Puncrlboa of t:hannel rn~dqbology and mainstem sdraga, Water temparatuxe 

and water quality are those o f  the  t r i b u t a r y ,  

Except E a r  sockeye sala%sn, salmon species present i n  t he  Susi%na River 

were ohsewed spawning in t~fbatartes ir, t he  Talkeetna-Devil Canyon 

reach (RM 98,6--152) during 1901, 1982 and 1983 (mF&G 1981a, L982a, 

1484a). Peak spabQner esunes In t r i b u t a r i e s  above mf 88,6  f o r  &urn, 

cotlo, pink and c l ~ ~ a s o k  salmon are given i n  Tab3.e~ 15, 18, 20, 23,  

Tx ibu tax ies  s;e~:-ve as the pr inary  spatming h a b i t a t  f o r  chinook, coho 

and p i n k  salmon, Based on peak spaxgwer counts in all h a b i t a t s ,  

e r i b u t a r i e s  are about  42gual in importance with s3"ough habf e a t  f o r  chum 

s a -!,~na n , 

dmportaa~t: si31msa spa9aefrrg tribuP:arf.es inc lude  : Errdf an  rive^: (ellinoak, 

girak, t:c,Iio and chuat) ,, P n r % a y e  i ; re~zk  (chinook, coho, piixk and chunk) , 
P S S P I E ~ ~ B .  ~f ,Ju:!.y <2r~:~iB; (plaak and c h u ~ ~ ) ,  Lane Creelc (ckBS.rtoalz and pli~lc.'P 



Cash Creek (coho), kqtiskern Creek (coho) and Lower McKenaie Creek 

(csho) (%able@ 15, 18, 20 ,  2 3 ) ,  

The significance of t r i bu ta ry  gad t r ibu ta ry  mouth habitats fior 

jeavenlle sallikon i n  eke Tallees~na-Devil Canyon reach (RM 98.6-152) i s  

d%acusaed below, 

Sockeye - Juvenile sackeye apparent ly  u t i l i z e  t r i b u t a r y  h a b i t a t  

incidentally; in 1983 few juvenile soekeye vese captured & A .  

t r i b u t a r y  habitai: (Figure 26). It is probable that Juven:ile 

sockeye do not: ovenuizter in t r i b u t a r y  hab i t a t .  Pio t r ibu ta r ies  

are kfiaua sockeye natal  azeas, 

Chum - Some b e  abave mi 9 8 e 6  are natal areas far 

juveni le  chum (Table 15). These natal t r ibu ta r ies  may provide 

rearing h a b i t a t  f o r  about one t o  three months until juvenile ckum 

m ~ ~ e  ~ O W Q S ~ T ~ ~ D  83 8m~Qtsa 

Coho - Some juvenile coho use trgbugaries f o r  rearing throughout 

the  sumker ( U P b G  l 9 8 4 $ ) ,  Same c ~ h a  r e d i ~ t ~ i b u e  d o m s t r ~ a m  f r a a  

areas of eroergence in rribuearies to more favorable rearing 

h a b i t a t ,  including ta%butary maatha, This  rediseriburion occurs 

thraughout t he  sumer as f i s h  became more mobiie .  Tr ibu ta ry  

mouths apparen t ly  provide important mi l l i ng  and rear ing  areas f o r  

age O+ coho (ADF&G 1981b, 1983b). I t  appeaxs tha t  inainstem s ide  

channels, s ide slozagha an,d up l .~nd  s loughs  are mare important 

ovensintering hahiesat for juveni le  coho thim t r i b u & s r i e s ,  

Pink - Sa~oe t~$burar:Les above kt 98,6 axye natal areas f o r  

,juvenile p i n k  ('Cabbe 20) .  Thc e>itenC o f  tributary utilization 

j t-3.aenif.e pink i s  ur-icertain because juverrila, pixlk, spend 1j.t rim 

t 3- f r c3 jg tlbf%;% t: 4.2 .r ', 



Chinsok - Tr ibu ta r i e s  had the  hPghaat densities o f  juvtenble 

ekfnsok in spring and early sumer in 1983 QmF&G P984b), 

Bedf s t ~ i b u t i o n  of  4uveraPXes f r ~ n r  amas o f  emergence in 

txibu~aries to more favorable rear ing h a b i t a t ,  i n c l ~ ~ d i n g  

t r i b u t a r y  mouths, occurs throughout the summer as f i s h  bi~corne 

more mobile. T r ibu t a ry  lnouths apparent ly  provfde itapo:rtrant 

milling and searing areas f o r  j u v e a i l ~  chinook. TribuCariets may 

be utilized by juvenile  chinook f o r  ovenuintering, however most 

f b h  apparen t ly  leave bribugariss a f t e r  Noveabe~ when %ow w:lnsler 

f l o ~ a s  and i c i n g  occurs (IhDF&G 198 1b).  



6,% FACTORS AFFECTING PRODUCTION 

Each l i f e  stage s f  salmon has factors t h a t  aay L b a i t  production, Some 

of these factors are complex and the  mechanisms are not eas i ly  

undars kocd such as the  ref at ionships  among f o ~ d  a x p a i l a b i l i t y  , grawth, 

and survival,  in contrast, o the r  faceors are readily defined, l i k e  

freezing of  redds  which cause d i rec t  mortality. Although b io log ica l  

organisas do have the  a b i l i t y  to a d j u a ~  and adapt  to var ious  

environmental conditions, overa l l  they may not b e  h igh ly  successful. 

FOX exampleB BUWIVB~ of salmon eggs from dcgasfeion ts f r y  emergence 

may only be  5 pereent o r  less under naeural condi"isns, In. contrast, 

survival rages of 9% percent am greater  occur frequently under 

ar tdf fc la l -S iy  contkolled cgndiefons Qe ,g , ,  hatchery OH; l abora tory  

conditions) that exclude mlay of the limiting factors .  Following is a 

sumary  s f  the aaj~+ Pimi&Png fac tors  tbat a f f e c t  t h e  freshwat9r 

phases s f  anadromaus aaImd~%nida in the Susitna River, Although 

spes l . f i s  studies may not have identciffed some of these as fac tors  in 

ghe Susitna River, they ha~ re  been d e s c r i b e d  as factors  in cather 

similar river systens and therefore it %c a s s u e d  that ~AmiSar factors 

may b e  important in the Susibaa W%ver, 

k discussion on I i ra i t ing  EacRors i n  sale water i s  not included in t h i s  

dlscuesion, however, factsrs such as  predation, e~:vironmenca% 

conditions ( e d g e  water quality), preda to r -p rey  re%-at ioaships  and 

et>ka~nercial, and spo r t  Ekshlng ausf be eonsidexed %a r e l a t i o n  ta 

production, Once a d u l t  salruo~l entee the Setsitn-a Ylver, silveral 

potential, situations cara exclrade or prevent tharn frola sucset3sful 

epaml.ng, i%mo eare b r i e f l y  l i s e e d  and desc r ibed  as fo l lows :  

a, Spur: FTshlng - spartf bai l  Rarveai:s refnave f l s h  f r~m the tigrE;t:e~~,, 

t 71 1-h~: ~ ~ . b . i l = ~ ~ * . , i -  e f f o r e  i jr j .  tha Rusitn6:r R,f.x~e~$: %.s the tak%~%i:~, C ~ ~ ~ ~ X " ~ O O I C  

ic:rlriia,ri Cs) i.l.c~crcd by  coho, '1'11e ef fci: i- of' apt- fi I f i s ! ~ * b ~ g ~  t 3 ~ 1  S I J S ! ' C I ~ ~  



RPb?er salmon -%a mast evident OR CCOAB sa8m0n (Table  3 ) .  I n  1'983, 

a % ~ ~ a s t  ans  o f  every f ive  csks era~exisrag the  Sueitna River was 

ca~sghc by an arrgler, The extent of hamest is governed by 

regulat ion,  fishing and water conditions, access by people! t o  

sites, e t c ,  

b ,  Predation - i n  areas where salmoa are available, predators /such 

as bears and seals can rernove adults prior to spawning. AIIF&G 

personnel. (1984a) have noted predation by bears, as well ass 

og te r ,  weasels and eagles i n  ghe Susitna River, b u t  t h i s  remraval 

of f i s h  i s  uraquimtified. Predation by animals is probably less 

significant than the  effects o f  s p o r t  f i sh ing ,  

c .  Access - barriers t o  upstream migration such as impassable 

reaches in sloughs under low flow can prevent fish from reaclzing 

spawpling areas. Wether o r  neb t h i s  precludes successful 

spam~ing e lse~~here  is unknorus, b u ~  exposure t o  bear predation and 

lack c f  success in pass ing  these reaches een r e s u l t  in mortality. 

Salm.mon strandings in passage reaches of s loughs  hnlu  been noted 

$hDP&G 1984a) ,  

hddiriclrnal factcrs such as high o r  low temperature extremes, low 

dissolved oxygen, and turb3.d waters have been i q l i c a k e d  as potential 

factor8 Limiting upstream migration (Reiser and B j  ornn 1979), 

Hawevex, these have na t  been shown to prevent successful migration in 

t h e  S u s i t n a  River ,  probably  because t h e  a d u l t s  are exposed t o  ranges 

in these Eaceors t h a t  are wiri l in t h e i r  range of tolerance. Otlier 

factors such as high f lows have been ahaxra t o  resu lg  $a sessa$ian sf 

ttpstreltnt movement (AI)F&G 198i+a) (Figures  12, 1.5, 18, 2 1 ,  2 4 1 ,  b u t  

movement does resume following t h e s e  events and fish do succe s s fu l l y  

aove to cl~ei r  spa~miag s f t e a ,  Therefore,  t h e  fish are nat removed 

from psoductiori and moutality assoc ia ted  tgith h igh f l o w  events i s  nut 

a signlbf dean& f a x  tor 



6 1 2 Spa~mlng and Xncubatian 

Each sgec%es within %he Susigna Basin tends to u e i l i z e  spec i f i c  areas 

f o r  s p a w i n g  (see Sectl.sn 4,2), In  this regard,  the l a r k  o f  a spec i f i c  

t y p e  cf ;area can lbit production f o r  a specif ic  species. Spawning 

and incubation hab i t a t  cay be Limited in the Talkeetna-Devil Canyon 

reach QM 98,6-~152). 

S p e c i f i c  factors which would limit the avai2abilie:y of spawning are: 

a, Water V e l o c i t y  - Although veloc i ty  requiremengs vary aaongst 

species, areas wi th  htgh ve loe i t l ea  (in excess o f  sustained 

swimming speeds)  will preclude spawning a c t i v i t y .  High v ~ e l o c i t y  

may Idal.t  u t i l i z a t i o n  of  miastern and sl .de-cha~nel f%abf%ats in 

the Susitaa River, 

b e  Water Depth - *  Tkesre~ieallg, depth  is ~ n l y  a fac to r  when i.E is 

to3  shallow. Bowever, salmon tend to prefer cextain depths  whi.ch 

can vary from species to species and stock t o  stock.  Depth may 

be Idmiding %n some side-s$sugh habitats i n  the Susitxsa River, 

c. Substrate - Lack of useable  substrate within the range u t f l i z e d  

by a ~ p t e c i f i c  species 1irni.t~ the amunt QE area avajlable f a r  

sga85ming and incubatban. Subsexace sue11 as sand or sil t  i s  

unusable as are extremely large subserate and bedrack. 

Additio~ally, even though t h e  correct range o f  gravel. may be  

present, t he  subsgrate may be cemented together by sui.lts and 

therefore fish are unable to e f f e c t i v e l y  d i g  a redd,  T h i s  may be 

ane sE the  reasons f a r  the sa?a%I use  a f  mainstem and s i d e  channel 

hab4,tata  by sa.%-msn f a r  spawning i.n the Stasi-t;iaa W l , , v e u ~ ,  

d .  Water Teaperatiare Var-iaus species seek areas and spab~ning 

p e r i o d s  eltat ta:hve fa-aorable YtJater tenrperatures f o r  spatn2irng and 

i-aaculaat::ba~ a 1 f "' enlg?>se temperatures are xm t ~ ~ ~ t l l d n ? ,  t o l e r a n ~ e  
-# n.,int;e, ..- a o - i - t s l i l y  can ~:estal.t, La'w temp@ r a t u ~ w  c a - ~  d e . / a u ~ p t - ~ w n B ~ ~ g >  

;rc~: k v i t y ,  'I'cj;ap:.:(:aK;~~:q: a j . p ~  8 j f f ~ c t s  d~-tjg?%c3pinc:;lrt rar:c, C i t l t J  ti;itc;p 

t i t l! i ;~d-:i ,at~~ggg~ I1934J B kp1j.t erg- i.tT raaj.we:a'!lpir :,i:[.ls ~ j d t ~ s t t i  B\:".fuSi:bi :., 



Upb~eITing -. c;ertain species, par~iculamrlp" c h u ~  salmon, seek a m s  

o f  grouildwater upwelling f o r  speming  and incubattall (ADFSG 

1984e) ,  These areas o f f e r  p o t e i ~ t i a l  temperature and flow 

benefits. Because these areas ofgen support m,ajor spawning, it 

$6 as8umed t h a t  the  %aek of such areas i s  potewtiabPy % f a i t f a g  t a  

spewaiag and %ncubaei.oo f a r  chua and sackeye s a l m o ~  in the 

Talkeetns-Devil Canyon reach (RF1 98,6-152). 

Predaclon -- Sculpiars and a ~ h e r  f i s h  species have b@en %%g%pPicated 

as taking significant numbers of salmon eggs. BunLer (1953) 

found t h a t ,  with p ink  and chum fry, t h e  mortality could range 

fzam 23 to 86 percent, 

Low St~e?asrsflow - Extremely law waeer can devafex sgawfiag areas 

and expose incubat ing eggs axid d e v f n s  (NcNeil 19691, Reduced 

w h c e r  flaws may cause s igni f ieane  mor$ality, i f  a d u l t  f i s h  

spamed under :ligh water csnditisns and redds were Bomted along 

t he  m r g i n s .  This Bay have occ~rred during 1982 sparuing and 

1982-1983 incubation per iods  (ADF&G 1984b). The dependence on 

upwelling may limit msreablties associated with  PIOW fHucgustkons 

i n  the Susitna R%l~er, 

High Seqeeaaf low - Extmmely kfgh flows can scour redds  and 

d e s t r o y  eggs and alevins,  HLgh sesurfng f l o w s  (greater than 

30,000 c f s  at Gold Creek) are uneomsti in f a l l  and w$n.tter In t he  

Sasitna River, Thus, scour ing is probably  not  an important 

Freezing - T f  redds axe f rc~zen ,  the eggs w i l l  b e  destroyed an8 

Pose,, A.Ee'r;"ins may be &$I-e t o  move through the grave:%. to avoid 

~ d v e s s e  coaditisas, F'xoeziag s f  r e d d s  is associated w i ~ h  l o w  

.;ereramFlob~s a l ~ d  sub-freezl.ng teqeuatiires; these conditions occtlr 

ye~+s:ly Per $he Suult~sa River,  The r~duceion in prad~%c%it3aan clue co 

f r o z e n  1:edde $5 unquna%%fied in Che Susitwa RLver,  however,  

rier;~a~?dea~ce on a~pwc%%ing by spawnerki n12.a~~ rcdnce? i a ssen  dauie to 

f y * . : r a ~ ~ i n j ~  A % * . * I  h , m u  
b". 



Sedimentiatiow -. An i w f 9 . u ~  o f  f i n e  sediments csn s h u ~  o f f  t h e  

wager f l e w  t h m l g h  substrate and r e s u l t  9x1 unsul~able spa~m~farng 

areas. Sedivten~at ion o f  spawnillg areas in sloughs and s i d e  

ehanaels by high mirrs~em discharge and ice pzocesses occurs in 

ehe 3 u ~ i t n a  River. Tn spr ing  1982, Slough 9 su f f e r ed  a heavy 

i n f l u x  o f  silts and sands reducing the amaunt o f  usable spayming 

hab itxt 

Inkraspecif ic  Competition - The numbez: of eggs and resulting f r y '  

can increas.e propartioraalfy up t o  a cer ta in  p o i n t ,  Bowever, 

beyond t h i s  point, coapeciCPon f o r  xedd s i t e s  and superimposition 

of redds dn previous redds ~esulte i n  %awer ~ u w f ~ a % ~  Based an 

e g g  rerention studies, AaFYG (1984a) concluded tha t  spawner 

densicy was nag taa high f o r  rhum salmon i n  1983 in slough 

I~abi ta t s ,  

TnZerspecifie Conpetition - aa&mers frsm t w s  or more species may 

colnpeke f o r  speci f ic  redd sites ( e . 8 .  chua and sockeye m y  

u t i l i z e  ~ i r a i b a r  ~ p a m P n g  h a b i t a t s  An middle r iver s h u g h s ) .  This  

can caluse problems s%mi1ar @a .$hose f o r  dn$raspee%fis 

competition, 

Dissolved Oxygen - I f  sufficient dissolved oxygen 5s nsf: present, 

growth af embryos eaa be reta;:ded and m~xrality m*~y sccu-r, 

Dtssalved (137gen i s  strongly $ i e d  ta p e m e a b i l i t y  af  graxreBs and 

%atragravel flow, Densiey of salmon eggs ean a l sa  be a 

signiflbcang fac to r ,  I f  aaly a few eggs are present, a given 

l e v e l  of dissobved oxygen, flax$, and subsexa te  permeability may 

be eafficien~, B Q W ~ V ~ ~ Y ,  at & ~ % g h e r  egg densities, t l 2 i s  level  

i t  be t o t a l l y  and therefore  would bimhe 

praductisn by s,aus%ag poax ly  d e ~ ~ e l o p e d  fry 0.6 in sevexe wsss ,  

maataliey. St:udies by ADF&G (!987a) ha1.e indicated t h a t  

d i s t ~ o l v e d  oxygen l .evels in ehe Susdtns Ri~rer  arc: gexacirai?.y nUt  a 

p1:oh$erL~ Ear :!..acuba~ing erfibryas, 



Tce P~ocesses - In ce r t a in  instsnces, staging resulting ~ Z Q E '  i ce  

c2ver can raise t h e  stage af t k 2  z fver  dkvert ing c s l d  winter 

mainsgem wasex ( P C 3  i n t a  S ~ O U ~ ~ I B  ghst are pni._domi~~n.w"cly a u p y l l ~ d  

by warnler upwelling wa%e ( ~ g .  SIoltgh 9X i n  1982; AaF6iG 19832). 

Cold mainstem water can reduce incragravel tezperatures causing 

mortalities sr d e l a y s  i n  emergence t h a t  a f fec t  production. 

6.1.3 Rearing 

Factors chat  limif ehr rea r ing  phase or' salmonids are complex ond var). 

with  spacres, s i z e ,  and time of year. They mily a f f e c t  species f o r  

o ~ l y  a shore p e r i c d  of rime (e.g. ,  pinlc salmon f r y  may only  b e  in 

freshwaren f c ~ r  a f e w  days. before  ehey curn;igrate) o r  f c r  more t i ~ a n  n 

yea-- (e.ge chinook, ~3 i10  3r sockaye jilveniles) . FoLlrr5~ing is a j r ief  

sa~~msry of t he  major f ac to rs  ehaz a f fec t  rear ing f i s h :  

a, Pr imary  and seesad~rp  product$.on - The pmaunt of f oad aK~ailaEile 

a; spec i f i c  tin?es c f  s;le year can be c r i r i c a l  eo ass- ring "chat 

praduction conf inues .  In the  Susitna River thz  k igkl l r  tbrL4id 

warer i n  rile ice--free season prevents s ignLf iean t  l i g h t  

penetrarion and pr i ina ry  p r o d ~ i c t  i an; wintere primary aild seco l ldar~ 

prcduction may bs: severely restricted by the  ice ccver and L3w 

levels o f  l i g h t ,  These, i n  curn,  can severely reduce sec~~ndaz:.  

pri-iduction and p n t e n s l a l  EZsh food sources from w i t h i n  t h e  system 

(autochthsnous f L ~ Q B  grasdt~gl t isx~)  . The ex$ena$c o f  c t g l ~ e r  

autochthonaous or aEloct"ahan0~1s ( fa09 ss.;.urees f ~ o m  aursfde %he 

syscem such as insects  t h a t  f a l l  i n t x  ehe ua ter f  f ood  production 

i.n :he Scsitna fiiver i . ~  p~eser , t ! .v  unLno>11, h l t h ~ : i g h  a ::tu(Iy i s  

c3rsrrr?nc !y urrder-cray t o  dndexsrand ;ozFn~ar:/ praciuc:i:ix~i: ? 

re1at:iox:ships. Ni i t r ients  i l l a t  .;upport p r ' l a ~ a r ~ r  2 r o e u c t i o n  nlJr: 

hh: I j :~ki , t ing fa1 the Slis ibna Wi.arer klecf3ae eex::e.ss~:kv~z ~ ~ , ~ > c I * I I s  ( 1 3 i  

a,! gat. l i i lvc 1uc.c.ri nnlrrd d u r l ~ ~ g  b r l e i  cli 'a~-cia ' ier  peric~i!s iwl.-,;i!v c)ct:twtr 

I) 0 :: 6: c -  f r " -  *a 8"' *- 22 -A* 1 1 kt 6# 



expendit~res by f%sh ,  Far example, f i s h  will seek areas in w l l i c t ~  

chay do no t  have %s needless ly  expesbd energy, Low to modeirate 

streaia grad%e.n%~a and ~ ~ a t e T  V ~ L S C ~  t ies gene ra l l y  a re  cs~nsidr2recl. 

productive juvenf le  r ea r ing  hab i t a t  (Canada Fisheries and Oceans 

1980). Peak flcw evenes that affect .  mains:em rear ing areas may 

c a u s e  a doxmseream di%p%acem~nt sf juveni le  ckdnook fM3P&G 

P984b), 

c ,  Waeer Depth - %mall f i s h  a p p w  t a  u t i l i z e  shaPJ~wer axem xn~fth 

greater Exequeweg, Unless zoo shaPlcsw t o  a l h w  free  ~avemc?sne, 

depeh 3.3 no t  thought to l i r a i t  f i s h  prcduition in the  Sus:itna 

River * 

d ,  Substrate - The nuahel- c f  benth ic  inver~ebrates genera l ly  

decreases in t he  progress ion of xubbIe ro  bedrock  t o  gravel, to 

sand (Reiser and Bjornn 19791, This affects f i s h  food 

production. Substrate also  provides cover f u r  juveniles and 

areas of decreased velociry.  Cementing o f  interstitial spaces in 

mainstem and side-chalanel s u b s t r ~ t e s  reduces t h e i r  u t i l i t y  t o  

rear ing  juvexriles , 

e. EIater QuaiJ.i-y - 'i'eapspcraturr, d issolved oxygen, t u r b i d i t y ,  pi3 and 

o ther  water quality paranreters can all limit p r o d u c t i - n  i f  they  

sre ~ o t  w i r h i n  a spec i f i i*  ra-nge. Even within :his range, an 

optimum may not  be avails!.-le under na tu ra l  conditions ( e , g .  an 

~.pciaurn cenlperature f o r  growth of s a h v n i d s  m y  b e  arourad 15'C. 

klsweve~:, temperatures do n o t  reach t h i s  level  i n  the S u s i t n a ) ,  

f a  Gt$v;?r - -  .Jusien%l.e salmonids require microhabitats t h a t  p rov ide  

jiru%ect:lan or escape o p p o r t u i ~ i t i e s  frcm prc?dators .  Cover caii 

i n c l u d e  eur t i r l  Gatel, \regctn:rion, substrate a n d  dz-ptl . I , ~ r g e  

siibsi:irilte and ruri!.jid iep colrunoltly p r c u ~ d e  cover in ma.i:;cr:cm and 

r e  habitiat.: ,  Vegetat'un nr id  nrjganic dek  ris provicie 

e.ov2r 3.n i.gy3.and and s ide - s l a i lg !~  i iRb j -~a t s ,  



6 , 2  REEATSBNSHPPS A310NG lg1IFfI$"XNG FACTORS 

i , i m i ~ i x ~ g  fac to r s  prevent all organisms f i s m  unrestricted expaaasfo~, 

Each factor has a cer ta in  degree oE iapostance, but existing 

populatiolls  are the  result of exposure 60  the coruposiee of t he se  

factors, i n  t h e  Susitnz River, a precise d e f i n i t i o n  o f  the  exact 

Level o f  importance o f  each of rhe factors described f o r  each species 

and l i f e  rtage is near ly  i~poeslble. 

Factors thag cause direct  mortality are rnost eas i ly  de f ined  (e.g,  i f  

f lood f l o w s  seour out red:' , r ' :  eggs are m ~ c r  likkly l o s t  from 

production). Factors such as primary and secon~, .y productivity are 

not  as easy to de f i ne  because f i s h  will atgempt ts f i n d  a l t e rna te  

hahitats o r  food sources i f  one part icular  combinatioa of these i s  *not 

a r ~ a i l a b l e ,  For impact prediction, the  b e s t  analysis p o s s i b l e  is t o  

deternine whether ar not a :actor d i l l  change significantly and ca.use 

an incraaae or decrease in production under wi th -p r s j  ece ccrwdit i~ns,  

F example, large annual variaeisns i n  s%reamf%ow can a f f e c t  

spamkirtg, incuba~ion, and rear ing.  A more s table  flow regime may, i n  

fae&, 11ava a v e q  t l ~ i s  pssit ive impact on production (Canada Fisheries 

and Ocsans 1980). The ac tua l  degree o f  p o s i t i v e  impart may be 

difficult to quantify, bug at least t he  change may be in -2 positive 

direceicxr ratther than negative, Thus, production could b e  pred ic te?  

$a be nai4.wtaix1ed 8r incxeased%. 

A general stseernenc regarding t h e  re la t ive  inportance o i  limiting 

Eae to r s  affecting various life stages csn be made. Spara3ing habitac 

Eer 311. species  o f  8 8 1 m ~ r i  appea3:s Czs be l i m i t e d  in tAfs reash s f  the 

S i i s i t n a  River. The laclr o f  s u i ~ a b ; ~  subsrra:les and  upcre'lling a reas  

e the px:edon~iaan% f d c  t o r s  in low ug%l i zaeHoa i  o f  t ~ a i n c t : e ~ ~  and 

I . ~ . : . . ~ ~ ~ ~ ~ I Y I ~ ~ ~ R ~ I ~ : : I  ~ I X C N ~ ~  Y,st* wi.ntes wagzr t.a~aperatt;res ~ ~ a y  b e  a 
# " -  si.;:mifl.e;tnku iac: ?04r n r  t e c i  ~ ~ r g  ini:i?ba~:icn. These can be caasecl by 

dew4 s i p n  'e ng and ;i-i_.ee~zi"ig or i ~ * e  prscfet.;9t.:s 2 t h e   SUB.^^ i l r i  R.i.1re r , 

~-;r:ivviri;el. c,iT ~ + i i i $ r y ~ ~  4.n ~ 1 . ~ ) ~ i < h  habitaew a p p t ~ d r  ear DP qtLite kigfr, 



(Pal 98,6-152). Rearing h a b i t a t  f o r  sockeye saPmnn i s  limited in t:his 

reae!~. Sockeye rear i n  a few sloughs which s u p p o r t  planiceon 

production.  Physical characteristics o f  other sloughs and e ther  

h a b i t a t  cypes are not conducive to sockeye rear ing.  

The end result  c f  exposure t o  limiting factors in any system i s  the 

number af f i s h  ekag are ab%e t o  s u w i v e  and xeproduce, The on-going 

s ~ u d i e s  t o  af%~scument $he f i s h  T~SQUXCES and hab&taks  sf the SusJltna 

River are designed r o  e s t a b l i s h  these nuolbers. I f  the pro j ec t  is 

b u i l t ,  witls-projece trronitoring will b e  ~ s e d  t o  determine i f  the  

composite o f  factors  resulting from pro jec t  operat ion has increased o r  

deckeased prtsductisn,  



1 The ass is tance  of D. Beyer, Harza-Ebasco Susitna J o i n t  Venture, in p r e p a r i n g  

t h e  sec t ions  on incubation and f a c t o r s  affecting production i s  g r e a t l y  ap- 

prec ia ted ,  
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Scf enti fis Naae C0m0n Name 

Osmeridae 
Thal.elc!z:l;y.; ~ a c i f  Pcus 
v - - m w -  -- 

Esocidae 
Essx Sucius 
P --- 

Arctic lamprey 

Beri9g ciscs 
humpback whitefish 
pink s-9 c;4 man 
chum salmon 
coho saPmsn 
ssrkeye salmon 
chinos& salmon 
round xghitefish 
rainbow t r o u t  
Dolly Varden 
lake t r oue  
Are~w g r a y l i n g  

eulachssxs. 

n o r t h e r n  p i k e  

lsngnosa sucker 



T a b l e  "I; C ~ ~ j n e r r r c i a l  caech oE uppe r  Cook I n l e t  sa9rnsn Pm raunbers of f rksh by 
specs i e ;~ ,  $954  - 1983, 

- .-v e m . -  

Pear GbA~-.,oa& Ssck.eye Caho Ptfnk Churn *sC sc:gL 

Average 19,595 
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Table  8, Second-run sockeye scllmon peak suf i r ry  counts i n  s loughs  
above EY?f$ 9 8 * 6 ,  1981-1983. 

--- dm- 

3-Pear 
Slough R i ~ ~ e r  Mile '598% I982 1983 Average 

---- 

8 B  $ 2 2 , %  u 2 V &* 

Moose % 2 3 *  5 0 8 22 i C' 
8A 125.1 l 7 7  6 8  66 I04 

B 126,3 0 8 2 3 
9 $ 2 8 , 3  10 5 2 6 

129,2 8 %  I 0 27 9 B 

Source: RDFGG 1'38ia, ?982a, 198Lsa 



Table 9 ,  Seeoad-run sockeye saHmcn esta8 s laugh escapement above 
98,Q,  8981-1983, 

T o t a l  2 ,178  I ,  488 I . ,  060 1,575 1 

Source: mF&G 1984a 

Three-year average o f  to ta l s  



"r.obLe 10, Percerrtages of f i s h  spa~ming by b b f t a c  Lore fa 1983 f o r  sloug;hs 
Moase, 8A and 11, 

Percent 
Slot*gh/ .l --- Ron- 

RM Species n 2 3 5 6 7 Sp axa~ing 3 

Msose SCJ ckeycs 7 5 0 , ~  50,o a=w- --- --- --- 42 ,9  
E 4 % 2 3 , 5  Chum 7 480,O 0,O --- go-rsr -me --- -wisp 85,7 

Nf = River Mile 2 Habi ta t  Zones are d e f i n e d  i n  P.a@tF&G 1984a 
includes  milling f i s h ,  bear k i l l e d  f i s h  and o t h e r  non-spaming uortaiities 



(1 lai: iz l i ,  Sax ratdas a f  second-run sockeye at Sus i t na ,  Herat~a, 
Sunstkine, TaEkeet~a and Curry s ta t i sas ,  1961-1983, 

1 Sex ratio (M:F) 

Susitwa Station 
RP% 25 

Yentna S t a t i o n  
28, TRM 04  

Sunshine Statton 
Etm 80 

Curry Station 
PX 120 

E 
"I?sc%.z;ids,s a l l  aged and n.oi'~--aged f i s k ~  



'Table i.2, Chum ae1~;ir peak Index ccunes by h a b i t a c  t y p e  above 
p w  '3e, 6 ,  1981-H983, 

Habitat Type 1 9 ; ;  1982 1983 

f 
Mains t em 16 350 219 485 

3 
Sloughs" 

I Inne%~~Qes main channel a a d  s$de channel h a b i t a t s  

2 Inc ludes  upland slough and s i d e  s l sugh  habitats 



Table  13, Chum salmon peak index eaunts in s loughs  abstd kt4 $ 8 , 6 ,  
198 1-83, 

3-Yeas 
1981 1982 8983 Average 



Table  14,  Churn salraon t o t a l  s lough escapement above 13M 98.6, 
1981-1983, 

3-Yt@ar 
% 98 l 1982 1983 Average 



Table 15, Chum salmon geak index counts in streans above &Y 9 8 , 6 ,  
1981-83, 

I h f  skers Creek 

Chase Creek 

Lane Creek 

Lower McKenzie Creek 

Ld,ketla Por tage Greek 

F$f%h o f  JuIny Creek 

S k u l l  Greek 

Shemaria Craetk 

Four th  s f  July Creek 

India12 River 

Sack Long Creek 

Po*rt:age Creek 

Source : ADFtgG 198 la, B 982a, i P84a 

R Th~:ee-,gear average o f  to ta l s  



T a b l e  16, C h s ~ ~  salmon peak spawnner C Q P I ~ ~ S  and spax%mfeng ~ b s e m a t i o n s  
i n  mainstem habitats above Dl 98,6 ,  1981-1983, 

Spawning 
1982 1983 Bbsenaa~t i on  

Dater; 

I/ River miies o f  s p a m i n g  loca t ions  from iiDF&G were s t a n d a r d i z e d  by 
EWT6A t a  R&M b l u e  line nlapa, 

2 /  No spawning observed, Redds observed and/or  live eggs sampled, 

3/ S~~awn-img areas desiku,iiated by sparvning maps i n  iWF&i: appendices. 



Table  %'I%, Sex ra t ios  of chum salmon a t  Susitna, Yentna, Sunshine?. 
Talkeetna and Curry stations, 1982-1983. 

&aea$Ssn/ 
Rives Mile 

Sex Ratio  QM: F$ il 

Sunshine Station 
B4 80 

Si3urce : mFfgC E 98 l a ,  % 982a, % 984a 

1 
Includes  a l l  aged and nan-aged f%ah 



I 
Coho salmon peak index counts-  .in streams above RM 98.6, 
$881--1983, 

River 3-Year 
Mile 1981 1982 1983 Average 

Ia iskers  Cxekek 
Chase Creek 
Slash Creek 
Gash Creek 
Lane Creek 
Lawer HcRenzie Creek 
%iet?e  Por tage Creek 
Fourth of Suly Creek 
Gold Creek 
Indian R i ~ ~ e . 9 :  
Jack h n g  Creek 
Por tage Creek 

Source: m F b @  E98ka, %982a, 18843 

1 Counts done by helicopter and/or fose surveys 

2 
Three-yew average o f  to ta l s  



Table 19, Sex r a ~ i o s  o f  coho salmon ae Susitna, Yentna, Sunshixne, 
Talkeetna and Curry s t a t i an s ,  1981-1983. 

Laeat ion/ 
River N i l e  

Sex Ratio QM:F) 1 
P l o s  

1981 1982 It983 

Sunshine Sta t fan  
M 80 

Source: MP&G 198%a, $982a, E984a 

Includes  a l l  aged and non-sgad f i s h  



Tabla 20, Fink salaon peak index counts in streams above m"S 98,6 ,  
198%-1953, 

i%%$akers Creek 
Chase Cpeek 
%awe Cereek 
Eswer kicRenzie Gzeek 
MeRenzie Creek 
Lf % t Ee Portiagge Creek 
F i f t h  of  Julgr Creek 
Skul l  Creek 
Sheman Creek 
Focech s f  July Creek 
Gald [:reek 
Indian R.$ver 
J"ae1c Lsng Creek 
Poreage Creelc 

1. Three-yeax average o f  ta~a3.s  



Table 21, Pink salmon toea$ slough escapement above 3324 98A, 
1981-1983, 

River 3-Yea~r 
S lougE~ Mile 1981 198% 1983 Averaagz 

Source: DFiGG 1984a 

Three-year average c f  ro ta l s  



Table 22, Sew ratiss of pink salaaon at Susitaa, Yentna, Sunshine, 
Talkeetna and Curry stations, 1981-3.983, 

Sex Ratis (M:F) --- - 
198 1 1982 196T 

Susl,tna Station 
W 26 

Yentna StaCian 
&Y 28, TN4 6 4  

Cuxxy Station 
R-f 128 

Source: mFbG 1984a 



\4%$skers Crelek 
Che-~e Creek 
Lane Creek 
F i f t h  af JuP:g. GPeek 
Sheman Creek 
Four th  of July Creek 
Gold Creek 
Indian River 
Jack Long Crtoak 
Por tage Creelk 
GheecRak~ Cxleek 
Chiqrzsiok Creek 
Devfl Creek 

Source: mF&G l98la, 1982a, 1984a 

Three-year 3verage of totals  



Table 2 4 ,  Sex rat ios  o f  chinook saPman at Yentna, S~eashine, 
Talkee~na and Curry seatisns, 1981-1963, 

Sex Ratio (M: F) 1 

1981 1982 

Sunshine Station 3 3 :  % 
W 80 

Curry Station 
B4 126 

Source : tWF6tG 1984a 

L Includes  a31 aged and non-aged f i s h  
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