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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 , 










































































































































































































































































