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A 1972 Senate Pub1 i c  Works Committee resolution requested the U.Sp 
Corps of Engineers t o  consl'der the possibi 1 i t i e s  o f  hydroelectric power 
ttcv~loprnent along t he  Upper Susitna River i n  the area o f  D e f ~ i l  Canyon. 
fn 1974 t b e  Uat l r rna l  t'laeaine Flsl~eries Servtce contracted the 
.i\las ka ilcpartment o f  Fish and Game, Division o f  Commercial Fisheries, 
t o  conduct a preauthorization aoscssmcnt o f  the salmon populat ions 
(r)nior l~&~s'  .- . ..-. SJ- u t i l  i z i n g  the Susi t n a  River i n  the v i c i n i t y  of the 
proposed D~VYI Canyon damsi te.  The objectives o f  these s tud ies  were t o  
determine tire spawhinq distribution, ~elative abundance, migrational 
t i i n i  nq , representative ge-1 ength-sex composi L ion by species, and 
j uven i  l e rcari ns areas Rarrett , 1374, 1975a, 19756, 1975~ I nves t i ga -  
t ions vlerc expanded i n  1975 t o  jnclude the lower reaches of the 
T a l  kcc:tna and Chuli t n a  Rivers t h r o h q h  f u n d s  provided by I I S .  F l s h  and 
!hl.iIdl%fe Service. 

St:veral s i  tes \ ~ i t h i n  the; Susftna River dra inage  have been under 
c.r,n:i!leration fo r  construction o f  a hydraelectrlc complex since the 
i t  v 5 0  s The current recornended p l  an 1 ncl udes the construction 

I :. and powerplants on the Susitna River a t  D e v i l  Canyon and Watana 
$39 - l c t r i c  transmission f a c t 1  i t l e s  t o  the Alaska Rai lbel t 1load centers, 
L '7  c t i o n  i s  expected t o  commence i n  1981 w i t h  IJatana Dam followed by 
i s .  : j  1 
i .  s :,anyon Dam. Proposed construction t ime f o r  the project i s  12 years. 

Tlru proposed p l a n  fo r  the  Watana s i t e  includes the construction o f  
dn carthfil l dam w i t h  a structural hefght o f  810 f e e t  

i i c  165 ( i 6 6  km The reservoir would have 
671 rn) ( ~ n d  a cr s t  e l e v a t i o n  of 2,210 Pect I t  would cover a 
t j ~  f:ic.~ < ~ r e a  o f  ,\pproximate!y 43,000 acres a 

l l l i l t : ~  ( 8 7  knl ilpstream from the  damsf t c ,  i .e. 
conf I ~.sertce a) t h e  SusOtna and Oshetna Riveks 
J. Rc.~d, 1'375). 

. /. 
{ l i t :  p l a n s  f o r  the Dev i l  Canyon s i t e  inclirt-is the construction o f  a 

conirchte th in -a rch  dam w i t h  a s t ructura l  h e i q h t  o f  635 f e e t  
foca tctI a t  r i v c ~  mile I34 The reservoir created w 
sorfacc drea o f  about 2,55 acres and would extend upstream approximate1 y 
23 rl'vt:r rrai l e  t o  the Watawa Dam s e e  personal camun i ca t im ,  
1 ,  ?c i d ,  1975 

t:du.rett b s t u d i ~ s  prov ide the only recent 1 n~~orsnat ion a v a i  1- 
a b i c  oil t h e  ex ten t  o f  salmon utilizing the Sursitna River and i s t s  t~ibutarles 
I~t:twt:or~ ilevil Canyon and i t s  confluence w i t h  the  Chulitna River.  Investi- 
i l , ~ t ; i o i ~ ~ ,  t ~ y  il. S.  F i s h  and !./I Id1 j f e  Service I n  1956 documented the presence 
o f  s n l n ~ o n i d  papulations i n  the Susitna Rive r  and four  t r i b u t a r y  streams 
ijc.twc%t:lj (;nl t i  Crclek asrtf tkta i l ev i  1 Canyon s i t e  (Anonymous, 1757). Anadromous 
<. 1 I(.,(- i l b c ,  \./err rrcl t f o ~ r n d  s l~ovo i l ev i  1 Canyon ,  

=r i I .a #- $; f4irdv i nc l lrdetl cant i nucd moni torin$ of spawn1 ng disla*i but ion,  
~l l vc ai30nrlanee. and r-epipesentati ve age-'l enqth  -sex csmpssi t ion  by spec l es  
' r i d  c ~ ~ l ~ e \ t ( b ~ y ~  n f  :juvc:ni 'le rearinq areas. Recotansissance surveys were initiated 
oi. tilcl T , t l  kcc tna  arrri Chml i t n d  Rivers i n [June I975 and weekly surve-ys w@t*r? 
contlurl.c~rl  POI? t / l r ~ : ~ g h  September 1975. i \ ( j u l t  and juv~nSIe fistl popu- 
1  ti oriq. \rclr*c! mor~ i torkcd 1 n the Slns i t na v ~ : r  ant! i tl; trf butard es tjetween 
:IV~J';  / i , I  i ~ \ i ( s r l  a n d  i tr,  canf  1 urncc w i t h  tlle Ci-iul i t n a  froro , l i d 1  y i;trrhc?;:~l, 
$ , I  f b  i 975. 



The Susitna River rises in Alaska Range o f  southcentral Allaska and 
dra ins  an area exceeding 19,OQB s 49,210 sq km Trhe Susa'tna 
Rive r  i s  approximately 275 miles from i t s  so r c e  t o  i t s  poin t  
of discharge i n t o  Cook Inlet major tributaries sf lower 
basln o r i g i n a t e  i n  glaciers a a r r y  a heavy load of g l s ~ i a l  s i l t .  t4ost 
of the tr ibutaries are turbulent in their upper reaches and slow-f lowi  ng 
in the lower regions, Thir ty-seven sampling s i t e s  were mni to red  on the  

een Devi 1 Canyon and the  confluence o f  the Chul i t n a  River 
Twenty-elght o f  these s i t e s  ere cl earwater slough 

h e  Sus i tna  River .  The renal n i  n loca t ions  were c lea rwa t  
creeks and rivers f i ow ing  i n t o  the Susitna River Appendix I ,  Figures 1-27 

The Talkeetng Rive r  o r i g i n a t e s  i n  the Talkeetna ;4ountains and  f lows 
in a westerly direction t o  i t s  po i n t  o f  discharqe in to  the  Susitna River 

129 kmJ upstream from i t s  mouth. An aerf a1 'reconnei s s b n ~  o f  
the river was conducted Jn J u n ~  1975. Po ten t i a l  spawning and rearing aimeas 
were mappd and later surveys by riverboat establ lshed 16 sampling site!; 

downstream t o  the eanf I uence o f  the Val keetna and Susi tna 
Two o f  these s i t e s  a r e  c l e a ~ ~ a t e r  streams and 14 ape 

nct  t o  the  Talkectna River (Appendix 1, Figures 28-40 

The Ghul i t n a  River orlqinatcs in the Ala+ka Ranqe and flo\gs in a 
souther1 y dtrection,  j o i n i n g  the Susitna River  opposl te the Pal keetna River* 
confluence. The braided nature o f  t h i s  river a t  i t s  mouth prevents exten- 
s i v e  surveying by riverboat. One sampl jng locatiofi was established on the 
Chul i tna River approxim tely one-ha? f m i  1 e above t t s  csnf 1 uence 
w%eh t h e  Susi twa R l v e ~  Appendix I .  Fiqure 

Wirltcr i)ampIinq was conducted from a base camp located a t  Ind ian  River. 
Access t o  slough areas was provlded by a s i n q l e  track snow vehicle. Fifteen 
sloughs ana 3 clearwater streams were surveyed from March 19 Lo March 14, 
1975. S'loi~rjhs were sampled fa r  temperature, dissolved oxygen, pH, relative 
water h e i g h t  and f l o w ,  i c e  cover and thicki~ess, and snow d e p t h .  Dissolved 
oxygen was mc!asui-ed w i t h  zn Edwtpradson-Wi 1 son D. 0.  and temperature analyzer  
Motje% H6O-6?0 i"?y were sanlpled From slnuqhs \ v i t h  minrjow t r a p s  when water 
cpths permi t t  d .  Sanrples c a u g h t  were fpo en and returned t o  the Anchorage 

l aboratory  For anal ysi s . Standa rd  lenqth d a t a  was obtained f o r  a l l  
r;peci~nens. Scale samples were taken Per age analysis. 

A Ryan thermnqraf~li was jnstalled a t  Gold Creek river ngalle 119 
moni t o r  tIa.ll v water temperature f 1 uciuat icrns. Water condl t io t~s  a t  
C8-eek antj t he  Ancko~aqe-Fairbanks Hdqhway Bridge cross$ nq he1 caw T a l  keetna 

i tored bf\qeekTy. Wilter conb l t ions  a t  Chase Creek, river r n i . 1 ~  9'1 
were sampled mon*thS y. Two 1 *i e r  water samples wei~e ~:ol l  ect.ed 

T e for 1;utal drssolved sul ld ana 5 i 3, I errjperattjya.r?, cB f ssol veil i_~jy*iben 
pi-!? v~niatc?v* d e p - i h ,  i c e  eo\st$s. and srjow cn\>!eiP vJfjrc. reco~bded 8.k: ede!: :31ial;:!. 



FJ +;j~ao-es 1 . Dev i  1 Canyon i n  re Ference t o  the Susi t ns  Ri v~ar watershed a n d  
narthcrn Cook I n l e ~ ,  Devil h C&anynr.i Project:, 1975. 
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A base camp w i i i  e s t a b l  isheti  on Ril l  ion S'lorjqh a t  the cnnf lt~tence of the 
Susi tr!a antf T a i  keetna RSvers June 2 .  1975. Surveys b y  riverhoat: were con- 
d ~ c t e d  on t h e  Talkeetna, Chulitna, and Susi tna  $reom ?a1 keekna dioignstreasn 
Lo t he  Anchorage-Fairbanks Highway b r t d g e  crossi ng) Rivers  t u  i n v e s t i g a t e  
w t e n t i a l  a d u l t  spawning areas and locate areas u t i  1 i zed  by reap ing  fry. 
ificlh water conditions dur ing  this  period made: surveyinq d i f f i c u l t  and i n  
some areas impossible. Slouqh areas were i d e n t i f i e d  and mapped where the 
mai nstem river was not f laking through them. Permanent dep% stlakes vdere 
installed. Fry samples were taken w i t h  a d i p  net or  minnow seine and pre- 
served i n  10 percent forrnalln so iu t ion .  

Two 1 i t e l r  water samples were taken in t he  T a l  keetna River a t t  the A1 aska 
Rallroad br idge and the Susiti1a River  a t  the  Anehoraqe-Fairbanks Hiqhway 
b r idge  bir+jeekly. kir  and waiter temperature and depth were taken when 
possible. Sampies were processed i n  the Anchorage l abora tory  f a r  t o t a l  d i s -  
solved s o t i d ? ,  

An a t i r id  1 survey o f  the  a rea  was conducted Junz 26, 1975. Add i t iona l  
s i n u g h  dreas w4:re noted. 

Fishi~heels wcre operated on the  Si l s i t na  River from {lul y 7 th ro t r r lh  Aug?ls*t 
27, 1975 a t  the :,awe locations a s  1974 studles. One wheel was located a d j a -  
cent to the east tar ik  of thc r iver approxfmately 5 miles ( 3  m) upstream f rom 
t h e  town nf  Tal  ki'ctria; the secant war located adjacent  t o  the wes t  t~ank a f  
the r i v e t *  a r ~ p r n x i m a l e l y  2.3 miles downstream $ram %he f i r s t , .  Fish- 
\qtlcc i s wernc of,er3a tcd on a twenty-f  r a day schedule w i t h  exception o f  
o(:catianal hreirrtdown per lods.  The east and west bank f i shwheel s averaqed 
P.25 and 2 .5  revolut4ons per minute c t fve ly ,  dr l r ing t h e  season, Fish- 
lCrhcels werc qnrmal1.y fished % f e e t  above the river Bottom due  t o  

f l t i c t u d  t i o n  of water levels. Fishwheel desiqn i s  discussed by Barrett 
. i:oinpletc structural failure o f  the  west hanlc fishwheel axel occurred 

or? i \t iciust i . Fishwheel ~ a m p l i n q  a t  this s i t e  was d iscont inued d u e  t o  the 
lot-! c a t c h  jju-.ior t o  t h e  breakdown. Gill net sets were made on the west  bani: 
appuox  ~ i n ; t  1 y 1 yarils (91 r ~ )  above the  f i  shwheel s i  tc  t o  cnn t i  nue moni t a r -  
.! I - i q  s2 \ f f l { ? f \  ; * \ i q l - t j  t i o n a  

Fisi:;*rhc+g+l cdtcbes wcre recarded daily hv species and a1 l s d l i ~ ~ o n  were 
~ n q ' .  i ! : . ; i i c f : ;  ;itel:/ below their  c!orc,nl f i n  i v i i h  a co lor  and niimljer coded 1 

r* - c : .54 ci-t) j%drneter Pcterson i l l s c .  Du f f e r  d i s c s  were a l so  appll 'ed. 
~ ~ * s : ~ ~  ;! , I , 4 i A  : 4.jf / + - I +  - i.~?rc c n l l e c t t : ~  on a ' l l  5necies o f  salmon. Scz!~: samples 
c ?.. . , > i  , + : - i i i l / ~ . i r  :.ii.i-e taker-1 on d l 1  sprci~' . ;  w i t h  thci  ~ x c c p t i o n  o f  p i n k  :6j,!mgr; 
a I -  . ;or i?~t :c i  2 ) .  T i  5h were rnedsurcd Prom mfd-eye tr; f o r k  o f  t d i  1. Fish t a r re  A - - 

Y , : : I ~ ~  c+i c:,;.;c.tl i i~lineti-i a t  cl y a f t e r  samp8 i nq . 
. : I - (  a l i ~  suu-vyy camp was es t a l l  i i shed {lu 1 y ! antl irid i nta i r-;ed t i i ro! jqh 

Sr:l j i :~~i~lur~r ?7 , 3 t  t h e  ~rbd3l~eh o f  Cold Creek. B ~ j i t ,  f o o t ,  and ai 'r*ial stirvt.y\, 
rnciili t.c-~r"r!r; ; ; ) . : . i n ;  nq and rear4 wq arcds hetcveen Dcvi l i qbiyotl  ilnd t h c l  con- 
f Q i l i i p t ~ t h  i j f  V i e  '-<iesIt.r\a innti i . h i j i i t r i d  R'lyeu's 5ntj the Tij'!.fs\na i3.i\iqr ititpr.p 



conducted. All spawning and reartng areas were scheduled t o  be surveyed 
week? y , b u t  due t o  pckor weather, substandard s-uruey conditions , and the 
distance involved i n  surveying, a str ic t  schedule could not be adhered 
to. The section of  the Susi tna Rdver from the community o f  Chase down- 
s t r e a m  t o  the  Chulitna River and the one accessible slough on the CIjuliLna 
River was surveyed by the creiw stationed a t  the f ishwheel  camp. 

Sloughs were surveyeel i n  t h e i r  ent i re ty .  Streams were surveyed w i t h i n  
established index areas, usually located from t he  mouth upstream 0 3  m i l e  

Limited manpower d i d  not permit surveying the streams i n  their  
ent i  re ly ,  a1 though  adu? ts do occur above most establ ished i ndiex areas. 
Wator and a i r  temperature, survey condit ions as determi ned bqr the survey 
ct-ed, and water dep th  were recorded on each slough survey. zitream f low 
was taken on limited streams w f t h  a f l ow  rod. 

A two man crew conducted escapement surveys i n  streams aind sloughs; 
onc person counted 1 i v e  C i  sh whi 1 e the other 1 ndividual  tountied carcasses. 
Tagged f i s h  observed were recorded by t a g  color a n d ,  when permissable, by 
tag  number. Sampling a d u l t  salmon for age and l eng th  i n  the spawning 
areas was discontinued in 1975 due t o  the condi t ion o f  the sca'es. Most 
scales sampled were reabsorbed and accurate age determinatior~ could not 
be made, 

Rearing f r y  d a t a  was collected i n  sloughs o f  the Susitna,  Ta l  keetna 
and Chul ienla Rivers. The t o t a l  number o f  f r y  observed was recorded and 
species cornpositton noted. A d l p  net and/or minnow se ine was employed t o  
capture f r y  For post t f v e  species i den t i f  fcat ien,  age-1 ength compositjon 
samples and fo regut  analysis.  

Biweekly w a t e r  samples were collected from three l oca t ions  f o r  t o t a l  
dissolved s o l i d  content. The SusStna Rtver was sampled a t  Gold Creek and 
Anchoraqe-Fa4 ~ b d n k s  W l  qhway bridge below Ta l  keetna. The l a 1  keetna River 
was sdmpl ed a t  the Alaska Ral l rsad bridge above the confluence o f  the 
S u s  l' t n a  River .  A i r  and water temperatures were recorded. 

Uerithic invertebrates were collected w i t h  a r t i f i c i a l  substrates. The 
cr~ificial subst ra tes consisted o f  a w i r e  vegetable basket l i n e d  w i th  nylon 
c lo th  w i t h  210 micrometer (ym mesh and f i l l e d  w i t h  racks collected from 
the streambed sampled. Four traps were Jrsstalled i n  IndJsln Rtver and Water- 
f a l  l Creek. Folir types s f  hab i ta t  were sampled i n  Indian River. These 
irwicluded d deep pool, deep r l f f l e ,  shallow r i f f le  and qujet water. Two 
t r d p s  were placed f r ~  a shallow riffle and Wo i n  a shallow pool near the 
nmi~?- f i  o f  Waterfa.! 1 Creek. The substrate was p laced i n  n bucket  imm~dlatcly 
,tf tcvi r e t r i e v a l  . Specimens were preserved 1 n 70 percent methyl a l c u l ~ o l .  
i n s c : ~ t ~  were I d e n t l f i e d  to  the genevlc level i n  most cases w i t h  the a i d  

CI Bausch and Lomb dfssectinq scope, 

,~JJVCII*!  'BE: d nsects are often qood f ndfeaturs  o f  water crsndi t i a n r  , i .e.  , 
c - l  .;st! 3 vcbd i~xycgttii and "c&.n:pera&ure, Mcrny groups inr@ extreme4 y se3nsi t lve  tn 
p ~ ! p : 1  t ; ! p 7 ~ i 1 ,  ~hi t r~qt : : i  i n  ternperartul-cj. W tempf:ratirrc+ chanqe 05 5°C cnt i ld  r - e ~ ~ j l t  
4 0 te,rii c"i ii~i i rl,xtion n f  c e r t a i n  i risect popu'8 a t i o n s  t4-j t h i  n s;ioiirlI~ i i t 3 @ a S  , I e- 

r j l! i b  r:c~i~pa(%i:~ ci-iiif~qe - S ~ I  t k ~ e  *foot\  ita an in. 



C l  im.3 to;  oqical  observations \.rere rcco~ded dai  1 y a t  the Fishwheel camp. 
Condi c ions ! i i ~ n i  tored inct uded a i r  and water temperature, re1 at i vc?  water 
level and qeneral atnospheric condi t ions ,  such as cloud cover anti precipitation. 

Total iii ssolved sol ids wcre determi ned by methods adapted f ~rom Stand- 
a r d  i a l e w  P I  e t  . a l  . , 1971 The water sample w 
f e a t  (-I minimta 014 15 seconds and hen 1000 milliliters 
a q r - ~ d u a t e d  cyl inder  and allowed t o  se t t l e  for a 24 ho 
set-tl i n q ,  the v~rater was fi 1 tercd t h r o u g h  preweighed 1.2 ,AA 
Hliitipore filters. The f i r s t  few hundred ml were filtered takinlq care 
not t o  d islurb t he  residue o f  the  sample. The volume o f  water filtered 
was recoi-ded. The remai cder o f  the sampl e was f i 1 tered threugh a second 
M i  : l i p o r ~  filter, usinq distilled water t o  complete1 y r i n s e  the  res idue 
Frorn the qrarlua ted cyl i nder . 

i l i l  lipore f l l  turs wcre placed i n  P e t r i  dishes and d r i e d  i n  a drying 
ovcn a t  1Q3-lO5'C u n t i l  constant weights were a t t a i n e d .  The se t t lah le  
j nd  nonf i l terablc  residue \$eights we,-e computed by d e t c r m i i ~ i n g  the d i f -  . 
fe renc t?  bctwecn the weights o f  t h e  filte~s before and a f t e r  filtration. 
l o t d l  suspended sol i d s  are the  summation o f  tile sett lable and non- 
f i !  terab i e  i~e~;- i idues.  

1 1 4 1 ~  c i a t ~  presented in this repor t  i s  expressed by the European method. 
lilt nunll~er o f  &inters spent in freshwater i s  written t o  +,he l e f t  uf the  
ifs:i:irnal. The number o f  rrinter; reared i n  saltwater appears t o  t h e  r i g h t  
{ ~ f  t l ~ e  dccfmal ,  

4 ' , (~4a1 0 f  618 salmn r)ncorhvncus were c a p t ~ i r e d  i n  thc two f i s h -  
\ ~ h c e l s  frl:ct~ \ I l r l y  '7 thrnuqh ~ i E t ~ ~ v i 7 9 7 5 .  The comi~osit inn \ ~ y  species 
was 291 i j ink  (0. 733 chum 
163 socig:.y~ (Or - 58 k i n g  sa l  
o f  tire 6 - . ~ l a ~ ;  t ijank coil~p p i  s ed 9 

1. I.iini tcti q i  i l  nettlncl was i n j t i a t e d  on the west  bdnk o f  t i ~ c  river a t  
t h a t  :irni'. '.al~ipl in(; o i l  the west  bank i n d i c a t e d  o n l v  a mmirlor portion o f  
t i i ~  i : k , h  t~:icir.atci a l o n q  a t h i s  bdnk. i:atch o f  the cast  and west  bank f i sh -  
h 1 :  ijy i , , lcc ier ;  ;lnd cli~te i: prcsf>ritttd ii? 'Tr?tiic% 1 i,.i(.i 2. rc:\3cctive"iy. 
v t I y t f I ;  l i r ) d  cl.~un~ ciii?mon i s />re;ckntc(i i n i'i cj~rrc? 4 . 
..*. 
, hr , C A  . x:kflr;  Fi;i,hfi~ccl e;i tches peaked on Atlqust 14 .  r ' i  t,h:ki!lccl cdtches  
i r i ( : i r t t !  , I ! ~ Q U  L .I(]. 5 ~~c?rccn t  o f  t h ~  chr!m sd lfrK1n n l i  qril t iari o ~ ~ i i r r e d  i~etvtccn 
, 4 u f j i ~ s t  r i i ~ , :  P l r c l u ~ ~  t 15. Wpproxilna te: y 60 ~ ~ e r c e n t  o f "  t h e  p i  nlc c a l  mon m i  cjra- 
t i o r ]  0c i t~r~ i . c f l  (2~1-a ny t h e  9 day r~ertad between 4 u q u s t  i and Al~gtrst.  3. Strc k-w 
eyth Fla!rno:l c s t c ! ~  war  ;iqraiificaritly t ~ i g h e r  than that :  o f  1974. About 40.5 
I f t 'it? 01-i qv9d 'l i o n  occurred bctw~ten A u q u s t  2 ( ~ n t l  Fitrqklst I0 
i ' I : \  t lilnkr i ;! i i u ~  , * i ? t t .  h c ~ f  coho srnl~xlt3 shows ia nrarkc:-i d ~ c l  ine ovct i  1'1711. 

\ I ' j l+vat* c b n 6  f the  ~ : O I I O  [:a t ~ h  O C C I I P " ~ ~ ? ~  ft-orrl R ~ i r l u s  "l. la i t ! im~ i r c j i ~  !!ilgrji;t: 



Table 2. E a s t  bank fishwheel catch of salmon by spec.ies f rom July 7 througlh August 27. 
Devi 1 k Canyon Pr-u j e c t  , 1975. 



Ydblo 2. West tank fishwheel catch of salmon from July 9 t h r o u g h  July  31, Devfi's 
Cainy(.lyon Projcc t , 1975, 

'+ Bb nk Chum coho %sc keye K% ng 
Date Hours - - 

P% s hetl Daily Cum Daily Cum Daily Cum 'Daily Cum Daily Cum 
--lsllu491-F - ar 7 ~~ 

July 
9 

10 
11 
92 
I 3  
14 
15 
16 
17 
18 
89 
28 
21 
22 
23 
24 
2% 
26 
27 
28 
29 
30 
31 







4 ,  1374. The peak i n  migration may have occurred a f t e r  removal o f  the 
fisiiwhcels i n  1975, b u t  escapement surveys o f  coho salmon were also s i g n i f i -  
c a n t l y  less i n  1975. The peak king salmon miqrat ion occurred prior t o  in- 
s t a l  l a t i o r !  o f  the fisfrwheel s and a steady dec i  i ne  i n  catch was observed a 
few days d f  ter operatfons began. Catch d i d  increase over 1974, but this  
was due t a  earlier installatdon 9af ffshwheels. 

Popula t ion  estimates were obtained f o r  pink,  chum and socktiye s a l -  
iilon miqrating i n t o  the Swsitna River and susceptible t o  capture a t  the 
f i  shkjhee'l s i t e s  by the Peterson mark and rec ure forrmuta 
The number o f  f i sh  tagged  in the number of 
( c ) ,  and number o f  f i s h  sampled t o  calcuiate the est imated 
s ize  af the popula t ion wi th  95 percent confidence limits usfng the 
foliowinq expressions: 

The population es t ima tes  FOF each species were as follows: 

Chum 11,850 + 4,041 
PZ nk 6,257 7 261 
Sockeye 1,835 - + 337 

The population e s t f  mates ~ e f  1 e e l  the densi t y  o f  the salmon popul a t i o n s  
t h a t  were susceptible t o  capture a t  the fishwheel s i t e s  rather than the  
sr,,~.+!rlinq qrflund dens1 ty  above the fishwheel s i t e s .  The number o f  1 ive Fish  
sirinpled were from slouqhs and index areas o f  streams above the fishwheel 
q i  t c s  surveyed by the escapement sur'vey crw Appendix I I ,  Table I 

Insufficient nunlbqrs of: coho salmon were observed t s  o b t a i n  popui a t ion  
e s t i ~ v a t e s  f o r  this species. The peak klnq salmon miqration occurred prior 
t o  i n s t a l l a t i o n  n f  Plshwheels so populat ion estimates based on catch and 
rr-acr2ve.f-v dalLa C O U ~  d not be deletpm'i ned , 

The popu la t ion  es t imates  waul d be increased d i  ~ e c t l y  proportional  t o  
nossible t a q  10:s and/or  t a g  induced mortalities. The possibility o f  
t:i tiler o l' thesc l ~ a v i  nq occurred above the  f i shwheel s l  tes i s  u n l  i kel y 
s i i . i :c i  rrn tat? sscrred f i s h  were observed on spawning grounds and t a g s  were 
\i i ? f  icul t t o  remove fronl carcasses. The poprllation e s t i m a t e s  contain  some 
pns 1 r . i ve  i ~ i  dfi 5 - i  ~ C C '  t l l c ~ e  factors are not taken i nto corrsideratf  o t ~  1 n the 
r.ojnprjta t i  oil . 

:,po:.>t T i  shcrmen prilv'ided t a g  recover1 et; froill below the f+i shwheel camp 
, T h i s  i s  concurrent wi th  1974 f lnd inqs.  Two possible insplica- 
I I  e . , i s t :  (1 d p r ~ p ~ s t i ~ n  o f  the taqqcd f i s h  become d i s o r i e n t e d  

f i f:i t h e  c a p t u r e - t a c ~  process and f i n a l  l y  m i g r a  downstream spawnins i n  
.i cliCi'cri?nt l o c a t i o n  L!~an  their  hornestrca~ri, o r  f i s h  p a s s i n g  the t a g g i n g  
s l"L (Irc) n f ~ t  d1.l desllineil f o r  tipstream areas and l a t e v  micjrate di>~dnsf.rt?anr 
'(1 siltji$:r! i t 1  areas be1ok.i 'the $4 te.  Further studies are needed to  p r o v i d e  
, ; t i  i ixi , !  ~ l i a  c i o r ~  for* t h i s  piienamenarr. E l  l! if~r.  i~oss ib i  i i ty adds b-61s ti, c.i I -. 
~ , l ~ ~ i  c 7 . ,  o f '  i: i>piiia&ion 542;. above the f./chwhcf;\l s i  ~ * . E " N ,  



T & a b l e  3. Number o f  fish tagged a t  the fishwheel s i t e  and  the number oiF tagged t o  iintagged 
f i s h  observed on the spawning grounds w i  t k  the resu l tan t  population e s t i i i i a t 2 s  by 
species, Dsvi 1 ' s  Canyon Project, 1975. 

Species 
No, Fish No. Fish Sanipled 

Tagged (m) - -- - ----- - 
(Fi shwheel Untagged r o t a 1  

Population 
Estird tes  

( N )  

Sockeye 103 370 22 392 1835 - + 337 



T a b l e  4 .  Kccord o f  tagged s a l ~ o n  recovered below the Devi 1 Canyon 
f ishwheel camp, Devi  1 ' s Canyon Frojec:, 7 975. 

- 
Taggi ng Wec~vered 

$c9 Pe Bate Loch tfasn --- Act.$ w i  

Sockeye 8 /2 -8 /3  8f' 24 Stephan Lake Spawning 
- m e * -  - D - - l - * ~ ~ l - P - - ~ O B ~ * - ~ ~ a a a a a a . o ~ ~ ~ e J f ~ O I O O B - - ~ - ~ ~ ~ ~  + . - - e t m * - - * - - - - - e  ----- ---- 
Otnk 7/29 813 Birch Creek 

88 3-8/4 8/'% 7 Clear Creek 
~ " ~ U * ~ - ~ ~ ~ * - ~ ~ * ~ ~ - * ~ - ~ ~ - ~ I L - " I L - . D p P . I I I U ~ ~ ~ 1 4 1 4 O * D ~ ~ - * * ~ ~ ~ ~ ~ ~ ~ ~ - - - ~ - ~ - ~ - ~ - - ~ - Q - ~ - - ~ - - - - - ~  

Chum 8/ "92-81 14 8/87 Chunifna C~eek Spawning 
819-8/11 8120 R ~ n t a n a C r e e k  Spawning 
8/S-8/1 S Byers Creek 
8/"8-8614 Byer$ Creek 

~ + - - - - - - - - c - - - ~ w a - - - - ~ s l s l ~ ~ - - - - . ~ l . s l - - ~ ~ ~ - ~ -  -~-~--aea-----uo*---------- 

King SFI7-7IJf 0 761 5 Montana Greek 
. - *  - ~ r - - - r - - l r ~ ~ i ~ ~ i ~ ~ i ~ ~ - a r a r m r i ~ r i ~ ~ ~ u u ~ w ~ ~ a t ~ ~ ~  s l ~ i l ~ ~ ( l l Q I D I ~ ~ ~ ~ * r * r ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ o 1 1 o 1 1 - - - - ~  

Coho 812 811 1 SjreR Creek 
865-817 8/23 Clear Cteek 
8/21 -8P23 7/29 Clear Creek 

m 4 m b a * ~ ~ ~ ~ ~ * ~ * - b * * ~ * b r a I ~ 9 r E - 9 9 1 m . B ~ ~ e 9 . ~ 1 1 5 a a ~ ~ s e ~ - ~ w ~ ~ ~ ~ * ~ ~ m ~ ~ - ~ ~ ~ * ~ - ~ ~ e ~ ~ - e - ~ ~ - - ~ ~ * - -  

Figure 6. 4eference map s f  
the downstream recovery areas 
far salmon tagged a t  the f ish-  
wheel s i t e ,  Devi 1 ' s  Canyon 
Project, 1975. 



4nal ysw o f  ihr lm salmon age samples revealed "ihe 1975 esca)?ment was 
::? :%rroseii o f  p r i : i >a r i  1 y three and fodr-year-old f i sh  prodirc~d f roril the 1371 
i i? .3  ! "7 2rrl,l y e a r ,  rc?spectivel y ( T a b l r  5). Eiqhty-two percenlt of the 
samp'cs ct? - i e ~ t e o  a t  t h e  fishwheel camp wepe four-year-oid f i s h .  T h e  sex 
- + , % t i u  wai, i female t o  '9 . I  males, Length frequency d i s t r i b u t i o n  for chum 
5 d l n o n  i s  prese~ted i n  Figure  8. 

.ickcyc salmon sampled a t  the Fishwkcefs were represented by f i v e  age 
c i 35ses pr:,duc;.d From the 1970 through 1972 par 
largczi ijercentane o f  individuals (46.3 percent 
wt3ter 3rd two years i r  the ocean prior  to returnine as a d u l t s  t o  spa!gn. 
Ti?. sex r a t : @  bins 1 . S  fema! cs t o  1 male. Precocious males (1 . i age) corn- 
pr is t?d  14 .8  percent; o f  the f i sh  sampied. The mean l eng th  frequency o f  
sock.ly:?, inc1:rJing precocious males, was 517.7 ma (F iqb rc?  9). 

F ink  5alr;ion were not sampled f o r  age cornpasition. Sex com,,?sitior? 
a ' cl:qth ?.3pt,,~e3cy %ere recorded, The sex r a t i o  was 2.1 ferndies t o  1 
moie {Ta;fL; i j .  The n7-n l e n q t h  o f  p ink  salmon sampled ihras 445.8 mi2 

2- -1 q * ; f- p 4 10) .  

:scapessf,tnL s a m p l i ~ q  of" cctho salmon for  age was 'i im"lted due t o  the 
1 1  .!:;abey* of  f i sh  capt~lred and candi t ion o f  the scale samp!es. The 
; : t  - a : % i;rrii d n i .  class af the migrants was 2.1 or  four-year-old f i r i h  from 
1:trc ! 571 bri. : :  year.  Maies compriseti 48.3 perceplt of the s:npl!?s. The 
2.' i i - fd i i i i i f i i j :~  sagpled had s rriean leiiqth o f  522.1 m f f i q u r r ?  71, 

titer i nvest f  qat ions  were cont i  nued i n !.larch 1975 t o  moni t o r  the 
cii . r  r 2 iJ r t t i c i  o f  i * ~ a k i n q  f r y  and winter conditions o-f the  sleuqhs and main- 
s t c i n  Sus-i t na  Rivetb. Studies conducted d u r i  ng December, January and Febrsarv 
r;tc3bl ishc:: f i m t  coho f r y  were winterinq i n  Slouqhs Iitlinbers (1- -2, 3, 9-17? 
i l  i f i d  19 ( ! i i ~~ r~ t t  19753% T975b, 1 9 7 5 ~  

A l  i ,ici.;qh;;   in stream from S l o u q h  iiumbcr 8 %$ere mcn$*tcreri fay- s ~ i n t e r  
c ~ ~ j u i  l ion5  : ~d i ;y distributinn d u r i n g  !-larch :'~-:qhs silrk~ryed 
had ice ccvr i  r an l ing  f ron 25 t a  700 percent. Minnow trar  % were i n s t a i  l e d  
- :I : I r juqii3 r:;' ti, s;i c f i c i  cnt ~d3t t~r  1 eve1 !;. Rear< np -fry were ic l i~nd i o Slnlagk,s 
7 "  13 5 

B G 7 L L -  0 ~ ~ ~ 0 1 i b e d  oxyqen was below min imi r~n  levels required f o r  f i s h  
- .uvv3vdi  a t  511 :,~i:r;linr: ioca t ians .  D,ata is presented :'n ti2r repor t ,  a l -  
-& L I%- . .~c,h % t h e  propc'r- func t ion inq  of :he dfssolved oxygen analyzer  is  i n  questlor!. 

c* 7 ~ a ~ ! ~ l q ! i  'iunroer 13 b1~2'a~ 60 percent i c e  Cree and water temperature wris 38°F. 
i k i i i ? . i r , , d  irrii)~ wt5re fished fdr a 26 hoisr period.  Sevei, 0.0 aqe c lass  cohc, f r y  
:i:cre :-;.t-%iArl,ci (Tah]e 8 

5!ouljir ti~srnner 21 i ~ t i  J 1311 percent i c e  cover antd ~ a t e r  ter~insrature rqas 
-r '='( " [- !!i rii.mnir, tr- ,~r~s i nstsl l e d  i n  t h e  sjouiu]h fa r  c 21 .& h o t ~ ~  per-jod c a p t l i r e d  
T - J . $ .  ;I iiqp L . ~ ~ / ~ t )  f t * y  (Ya91 e i ; ) .  



TaSi. 5 .  Ai ~ ' l y s i s  of  chum salmon age and sex d3 tz  by percent from escapement 
samples cat lected a t  f ishwheel camp, Devi i ' s  i jnyoii  Project ,. 1975. 

of  Broad Veafn Samp f e 
Retcar? -- 0.4 1972 1971- 1470 ____ S f  ze 

I 975 percent 16.4 92.0 i 1 6  --- 15-4 82.0 1.6 18050 
.m - 

number 2% 105 2 28 I Q5 2 I28 

S~19"rpl e3 

==?-- -- Sire  

percent 52.5 -- 47.5 1 00 - 
nimbep. 79 66 139 

Table ti. t r \ a l y ~ i s  o f  scckege salmon age and sex data by percent from escapement 
samples col lected a t  f i shwheel samL, Devi l ' s  Canyon Project ,  1975 * 

o f '  A ----- d ~ - s  - -- ----- Braod Yeerr Sample 
RP t u ro  --2 3 2.1 2.2- fp%-jy p;j T2q-j - --- --- ----- PV'Y. 5--.------- 

S f  ze 

- a  ---. --- 
number ;I 2 55 % $1' 

.r* 

I a B l i  AirGi ' fy~ is  sf  p i r k  salman sex d a t a  by percwt $-om esras ie~ewt samples 
~ n t  7ectcd a t  f l  shwheel camp, nevi 1 3 C~eyon Prajoei ,  7 375, 

percent 3 . ~ ~ 8  6 8 * 2  1(*tOe8 
--m.'-%.--.. ----rr**------. 

number 9% f 97 28:t 





350 400 450 500 550 608 650 
l e n g t h  (mn) 

Ffgi t re 9 .  Lerngth frequency o f  the sockeye salmon catch from the e a s t  and west 
bank f i shwheel s, Devi 1 '  s Canyon P r o j e c t  , 1975. 
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The mainstela S ~ i s i t n a  River w a s  sampled f o r  rearinq f r y  a t  three 
1 o c a t  i ons. fi m i  nnnw t r a p  i nstal  l etl i n the mains te~n river near Slough 1 7  
captured 3 coho f r y .  There was a 35 percent ice cover a t  th is  l oca t i on .  
One aqe 0.0 coho f r y  kiss captured i n the mai  nstern Sus i tna River a t  C u r r y .  
T h i s  specimen was 69.0 mm i n  l e n q t h ,  ~ e l q l ~ ~ d  3 - 3  om, and had a cond i t i on  
f a c t o r  o f  1,005 (Tab le  9). 

'i!./clve col-io Fry idere captured i n  the tnai nstctrl Susi tnn !(iver, 2.5 
r iver  r~l-i'lcs souttl o f  the falkeetna R i v e r  t l t l r inq I\nril. Age a n a l y s i s  
revealed a1 l wcrcrtk 0.0 aqe f i s h  produced f r o m  the 1973 brnod .ye13r. :lean 
le~iritll, wi?iqht and concii t i n n  f a c t o r  :$ere 64.2 mm. 2.7  qm anti  1.0?!), 
rt?r;pc?c t#ivcl y. 

!Ji nti:r cnnrii t ions  lqcre rfioni tol-etf on In t l i an  Fiver, Lane Cri?ek and 
';oi t !  Creek (Tal l1 e 19 ida ter Flow was notcrl i n  31 1 three l o ca t i ons .  
i c e  covcr  was 50 nrrcent i n  l.ane Creek, 95 pcrcent i n  Gold Creek and 39.5 
[jclrccnt in in t f i an  l ? i ve r .  !.l?tt:r sanlnles were taken a t  Gold Creek, Chase 
Crccik , and t h e  nnchoraqe-fai rhanks Wigl~wav b r idqe .  Total suspended sol i d  
content tiecreased from the previous three months, T o t a l  susoended solid 
1ev~;ls a t  Chase Creek were 4.0 nlg/l a 1 ) The se t t leabl r~s ,  t l i a t  
p n r t ~ c l n  of the t o t a l  suspended solid5 wllich s e t t l e  w i i h i n  a 24 hour 
pe r i od ,  comprisef l  50 percent o f  the sample. Ice cover \pias l O I i  percent 
anti anc.,ior i c e  \was present  on the stream hottom. 

Total dissolved sol i d  levels c ~ v e r a q ~ d  6 .5  an( 3 .5  rn<~/l a t  Cold  
Crc3c:k and t i l t :  I \r~c~~nrsr~c:-fai  r t ~ ~ j n i ~ s  l i  i rlhway liri tlqc , rt.sl1r.c t i v r l  y ( T C J ~ I I  ibt; I ?  
111111 1 3 )  . l h i b  i ; c b t t  i t2ab'le p o r t  i ens iv.erc t tp(~rnxii tr , lLcl  v 511 pftrcc?ri l  a t  rto t ri 
4'rvr:k a ncl 1 i 1ic:rct:r:t d t f i~ i~ l i t : r *~ i f~ lce -  I'a f rhank!; IIi rli118,ny llri tlqc . ill s 5 0  l v w !  

a .f . 3 f : ~ i 1  l cvc l s ,tvc:r-(?qe 5 ppm h i  qher a t  Gnl d !:reek . 

i ~ : s i  t n a  i ! ivcr  sunlrner and  f a l l  survefi 
1 v- 1- - * I-- - -.. ----I ---I-- -- -- .1R1-"-- 

Surveys tfirri n n  1974 located 21 po ten t i a l  s ~ ~ a ~ % ~ n i r r q  and  rear.i rl? sl  o!jqh; 
on the Sus i tna  P i v g r  betiyeen !)evil Canvor~ and "?e Chulitna R i v e r .  Scvcr, 
atidi t i o n a l  s l o i l r l h  areas ucre located d u r i n q  titi? la!i nter and sumclr cf 1?75 

Fiqure 2). "ari nq f i s i l  khJcrre obsc:rved i n  22 o t  the slouqh areas. ;\t,.iul t* 
si3'iinon !./ere prcscnt 1 n 8 0 f  Lhc 21 backr~ater  R F o i j S .  Sever, cleitrbratcr 
5 trcarrls a long t i t c  Sus i  trta i ? i k e - b Q -  were a l  s~ strrvt jycd.  4duI t sa.!mor~ ?/err! 
-)I--, il..e:.~:::i ci?;lr./ni wi i n d 11 s tre(3ms and rcari n c j  f r v  !:leime observed i n fn i r r .  
7 i ~ .  d d ~ i  t ~d 111ilr1n m! rea ia i  nrl f r y  t lensi t i e s  arc summarized i n  Appenn i x 1 E , 
-r 

a ( i D I C s  ', 
C I /  j t  1 t I S  : the irio-. t nu;;Ttt$u.tltis rc:;lrbi ncl f r y  s i i r A i  i e i  

O ~ I L ~ B ~ V C I I  . h l ~ o  f rv i .~~r t '  O~IS~!YV(?~I i n 19 $1 o!~qh ,Irt!ir:, arltl .1 strearll.; 
* P  

7 i 1 i i i h i  i i c b  ~ l~ , t j ov . i  l y  o f  f r v  s a m l ~ l  rtl f o r  a:jp , j r l ; j  l v 5  i : 
i l t s r t i  1 1  (1 ~ ~ q t :  f i sh 

) r ?  y thrl::l 1 . O  ~3(ie fry were co l l ectetl t l u r i  rlrj thc sea:,c,ti ; f r ~ : l  t htrsc 
*-it!rvI. I o c ; I ~ ~ \ ( !  i ~ ! t l i ~ t !  a i~cavt.!r dtiiii i n  T'ishwheel Siouqtr ( l o c a  ~i at, tllc: t . as t  

! ) { I  id.. f i t. l ~ \ t ~ l i ( b t i l  ( < ( t e  10 suaiclcbs I r' nq , I  i,oq s i lil r x  rrbi cjyg+t 4 l h;mr!* 1 cy l o  { ; i t h * , r x  

rlis i s f:c8ha, r y  t ~ e r e  t o i r t  ?#3 i c, ?<ctiw k s, (:h.~st: , j f ~ c j  p ~ j ~ - f : l ~ t ~ ~  i (3 
. w *  

Irj-ipcirirl i r 1 i 'T:I\I 1 @ 7 411 f r y  s;~m/~?c::i bfj\re e 0,0 sqc c l a s s .  j i jc 

r tqF.h ,*rrnrl!lc%rl A F t - ~ m  ~ l ~ 9 , ~ s  t o  61 .. J mr? [ ] ' ( ~ l ~ ) r ?  '1 5 
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'Table 15. . I ~ P  i r i t :  ien,;:th wrnplct; o f  i o t ~ o  f ry  cnl lecteo a t  Whiskt:rls Creek, Clhaie, Lane 
&nQ HcKenzre Cri tekz,  Sdsitrja Rluer, Gevi1.s Canyon Prujccf;, 1975, 

O ~ B I C  7'5. ;:x:~: - !enoxh san!ple.r, o f  k i n g  salnion f r y  i n  Slough Number 15, Susi tna River, 
Qeyii's Canyon Proicc t ,  19?5. 

53034gk 33 te ytdrnpl e Pikrcrrn t Mean S tandard  t+ean Standard C o n d i t i o n  
Size  C;ni;.osi t i on  Length jm) Deviation Weight Deviation Factor 

-*---- - ---- ----- -- ---- -, 



* .  

;,I nq s s l j ~ w n  ft-y ( 0 .  tshawvtscha) weye 201 i e c i e d  i n Sioulgh ?!umber 15. - )_Y1 

Ti;(- ii:e3n icngtkr and rnedn wei9hi wer; 50.7 mm and 1.3 gm, res lpect ive iy  (Tab lP  
sockeye salmot? Cry were obse~ved  i n  the siouqhs by !survey crews 

j T B  { ' j ; ; S *  

; I~s i i ient  ~ ' i s i  s p e ~ i e s  were f o~ tnd  i n  slouqhs con t a in ing  salmon f r a y .  
:;r i.:i 3 nc; f r y  j'r byma t 1 us a r c t i c ~ ~ s )  were observed i n  S l  ouqhs Numkors 2, 10, 

_Iq&-- --.- s -----.. 
1 ,  13, 20 ;t~rii 21. ' d i l i t e f i sh  f ry  (C~reqnnidde were found i ln  Sl @w!k 

f .. l i ( p  
- - 

4 : s  8 i u ,  ; 2 ,  ?C a n  21 , Juveni 1 e r a t  nbow t r o u t  
:re! i: obseraved i n  SiorlqR Nui~ibcr 20. Scul p i n s  (Cot t idse  
iialoitnnidae were observed i n  many slough areas. 

L i n l i  t c d  a r t i f  i c i a :  substrate sampling w a s  conducted t o  determine 
s p t ~ : i  es ccllnposi t i o n  o f  the insec t  popula t ion  i n tri  hutary  stircams of the 
T-, 8 

a R e  Foregut rnalysis o f  salmon f r y  provided comparative d a t a  
kiFi f:jod auhilabj 1 i t'y. Thc most cammc5n i n s e c t s  were stonefl i tes Plecoptera : 
Per 1 kx-l i dae : sp. ) and '*no-see-urns" (Diptera : Ceratopogonidae: 
:>zs $1 4 kd 5 p * 

--a=%------- - ro present weve: 

:iiinuli;dae: Diptera h l  ack-f  li es 

!-hi. i r ~ - j  nami3er o f  i r i s e c t s  c a p t u r e d  was due t o  the l a t e  dates z f  substrilt;; 
i 5 i t No P I  ecoptera iqere found i n !#!a tercnl 1 Creek sampl es . P! {:cop- 
f w d  dCi.41 - t i  i.irre, however, very common a f t e r  1 a t e  .July. No-see-umr adti1 t s  

L A  %'.> . ,., d l s o  v e r y  corrnon account ing  f o r  the low number o f  larvae i r i  the samples. 
L i!w~liers of  arvae ( u p  t o  4 pcr sq f t  were observed i n  
ehc r ! t Rottoms Slouqhs tjumbers 4, .4= an FlcKenzie Creek). 
L .  a 6 . .  shcruid be installed i n  e a r l y  June t e  provide mre detailed d a t a  
;;r; ,. . i ; : :s  composition. 

l j r t t n ~ d  t a ~ ~ i i l ~ ~ s i  s o f  cnf~n f ry  demnjtrateii  t h e  importance nf  i nsect 
.  is-^ the d i e t s  o f  ri?arir;g f i t 3  (Tzble 1: Sl;lmon eggs \qie~e 31 so 
[; t i><>  + 3 { 

4.' " !nod SoLirce. A iarrjer v3 r i e ty  OF insti . ts ideri. present i n  the : a  i - 
i ,  : , * * .  t ! . - I G I  ? / l i r i  ! I; i)robdijl ;l :file to  the t!?rc of  ypdr these 

by , i l i i - i :  i u i  i ec te t i ,  b l ~ : 6 ~  detajied s t u d i e s  on ?n:rct pcini la l inns 37.1 the i r  
i f -  - L i n s d  l nron fry d i e t s  1 s requi red. 



ihb le  1 7 .  Stomach c o o t ~ n t  analysis o f  cohc salmon f ry  collected a t  Sloughs Numbers 9 %  
11 and 15. Sus i t na  River and Slough Number 2, Tdlkestna River, D e ! v i l a s  
Canyon P r ~ j e c  t ,  1975. 

15 8/14/75 SO 1 f u l l  1 egg,  1 Oiptera larvae  
5 Yrlchoptera larvae  

50 P,3 
50 1 * 4  112 Trichoptera l a rvae ,  cletri tus 

Diptera l a rvae  
S 1,8 full 1 egg, detritus, Oiptera l a rvae  
5% 1 - 5  3/2 1 
S 1 314 Diptera larvae, a l g a e ,  Trichoptera 

larvae, detr i tus  
50 1 - 3  empty 
SO 1 * 4  @wfP t.Y 
$3 1 3  112 Oiptera larvae S pupae ,  algae,  

Vrdchopteria. lat-vac , det r i tus  
P L a ~ ~ i ~ - ~ r * ~ 1 1 1 ~ 1 ~ ~ * ~ 1 1 . 1 ) ~ - - ~ - . 1 - a r r , r r - a - . r . l r . s r a p e r r r a a r i - - r r r - r * - r ~ ~ ~ ~ r ~ s - ~ ~ . - a *  m o r m . - w n  -.- u - a a r r r u s ~ c a - r r . s l r s r u v r r r - ~ * n u u r * ~ - g l r ~ ~ -  

9 91 6/ 74 78 6* 1 fa7 1 2 ~ g g s  
65 3,6  I b 2  Dipterd nymphs 
61 3,2  f u l l  2 eggs, Djptcsa n.yrnphs 
60 2 - 6  112 3 Digweriz iar-biiie 
69 4.2 full 2 eggs, 3 T r i c h c ~ t c r ~ ~  43 t - v l r  

65 3-3 empty 
68 3,';1" 193 1 
66 3,4 empty 
63 3.0 empty 
54 2 * 3  214 beer% tus 

Z l l * * & - - r Y 1 , ,  . - - - - I -  --."~~.LL---1QII-.1U.UU-.b.--^I*.-I-PI1PIIUIC-I^--L~UOICL--UI1..-8BI.111.-.LI*IICLI1-OY*l^-YQ-P-IFI.--\91-PU 

11 9/6/73 67 4 - 0  "ful l 2 eggs 
63 I"P Q 

& .  A empty 
60 2.7 f u l l  2 eggs, 7 T r l c n o p t e r 3  
57 *- 9 . 4 4 62 ? T r i i j t ~ ~ p i ~ *  \ ,  r : t ' t ~ ~ i ~ . i ,  a l gae  
58 2 3  f u ~ j  2 egq,, * tie t.s LG', 

55 2.0 fu'ii 'I 5 e g 9 ,  I; Ir ~.h i ) j ) t~ t "c l  ( h i s ? d i f  
W"*** .aUn; i '?4-  . u r r m . W * + . r C - - -  *r .. .- * * * - r i m - * c r  - r r a r . I * u u w r r r s ~ , r r i r u r . * r r . r r . r r r r P I r x " ~ " x r r r ~ * ~ - - * * * g r B a J n r  " . r r i a x s l . r r c r r r l l n r - r - r r s r a  r r . r r % * . - r r  n B I r - r - u x a u a r r r r  

T a l  k c e t n L ~  Ri (A!- 
-"*-" --*-- - - --*... - -..- 



Table 1 8 .  "eak a d u l t  escapement survey counts for chum, pf nk,  sockeye and king salmon, 
Susl tna River, Devil ' s  Cdnyan Project, 1975. 

Slough Ns, 38 913 50 0 
L ~ n e  Ci-eek 8/17 3 0 
Slough No. 9 9/27 54 127 
51cugl1 No. 13 9/25 1. 0 
Slckjgh No 15 915 3 8 
Slough Mo. 16 8/26 '82 0 
% ~ i d i c ~ n  i?i\ser 8/12 20 8 
Siofigh No. 21 315 246 4 

SlebsugPt 38 9/ 3 14 1 15 
4th duly Creek 8/17 % C 3 
Slough No. : r 9/4 84 . 84 
Slough No. 19 8 /26  16 4 20 
S'%ugh. :3 .21 9/25 74 1 75 
t%#cnz. Creek 9/27 45 46 
%adfan Rita-e 9/2:i 1 

I To ta l  235 7 24% 

4 t i i  J U I ~  C T W ~  8/17 143 5 148 mJsker% C r ,  864 19 3 22 
3 ,  " "  ;e!aIdco I.l r 5 c r  8%12 312 9 321 4 t h  July Creek 819 1 8  1 
Lane Creek 8/17 96 10 106 Indfaw River 8/12 18 O 10 
a a a u v - " m - - -  --r--=-.riTarr- 

Portage Creek 7/29 29 O 
-*- 29 

55% 24 575 --,-- 

Total 59 3 62 



P i  n k  dr:;i k i n q  sa lrnon were ahsei*eeri s l ;d t~ni  nq on1 y I n c i  eawl?ter stream: . 
Th:? peak i i--I p i n <  :>t,t3wr,i i:q w;:s froin P.ugust 1 %  t h r o r l n h  Auqus:. 1 7  (aud the peak 
of k i  ng si2a:%jil i ric; f t-0~: J J ~  ly  29 t o  4,uqust  1 :? (Tab1 e 1 Y )  . The :.ilrvey counts 
of the clear.1~att.r t r i b u t a r y  streams tfo not reflect the t o t a l  nurnber o f  
spawninq ya>i!!o!l, h u t  only  the dens i ty  within the i ndex areas (.4ippendix 11, 
Table 7 ) .  

T a l  kiietna and  CI-lti'i i t  i:r i ' i v e r  Jnves t i qa  t ion.; . , v --.----. -----"~--b2-.--..r^--u-r- 

inve5-t if jation:; vtcre in ' i  t i a t c d  on the  T a l  keetna anc: Chul  i t n a  Rivers 
:? : 0 SIJT~~P;:S 1 0 c a t ~ t I  13 p o t c t ~ t i a t  spnwni nq and reari r : q  slougtis 

2nd :+lo c l~~i r ;qdter .  tributary strzt2;?:s 1 n t h t t  Tal kectnn River fro!:! the con- 
f lu i t i i cev i i t l :  th.:  S u s i t n a  Piver ujistrenm abotrt 16mi:es ("/ SRI! F.0 C l e a r  
C ( . Tile ~nainst.ci:i T a l  kectna i?iiter flow;ld tiiroiiy:$ soiflo o f  
tiv: ? o t e r ; ~ i ~ a i  s ' i ' i jqh areas makinq Try counts i ~ q p o s s i b l e  tfue t~ s i l t y  water 
condi t ; o f : : ; ,  O r i l ; ?  one s lough  ~ r c a  k j i i s  aci:essible by  boa t  on t h e  Chulitna 
River  dur: t$ e t i c  hraicied na t t j r e  OF the mouttl. One s lough  was i d e n t i f i e d  
i)n t h o  mli3 :lr tern Srrs -i $na River f ram tfrc Tizl keetna R-i ver downstream $0 t h e  
Anci~oi-3cjc-fa i r b a n k s  Hiqi:wa,y b r  i d q e  ( I \ppendi  x I ,  Figure /I I ) .  Pic3 f r y  were 
observed i n  Lilis slcsug!j. 

I 'r ;,iitiri *?r; ct>ho and cbiun~ s i t1  !:inn f r y  wire ol~servc<l i !: the i ,r i k e e t n d  River 
s l f:irc:bz i l l i l ~ r 2  surveys. Ct~uii~ sa1moi.t were col 1 ec:j~ti f  PO;^ 5 laughs >ll~mberc 
1 , 4 Ul>avcr- Pond S lough ,  Seventeen sanlnl es were c ~ i  l kcled froln S lo t~gl !  
iiit~fn?~t:i- 1 (Ta!?l  1 9  The inean lengths of  churn salmon fry fronr Beaver Pond 
S1otlni.i and S l o u g h  Y~~lmber 4 wei-e 38.4 and  J7,G Inn?, respectively. Hc, churn 
:;al!ik7r; F-:: ~ v e ~ i .  observed i n  t i i z  slotrqhs a f t e r  the f i r s t  e~eek o f  Sune. 

Coho s d  i iiwii fr:! kiere observed i n Sloughs rluiniicrs 1 , 2 ,  9 and  Beavcar 
i%or:d i\lorigi! di i rni  nq June ALirveys. Tiv1  mean 1 enq"c5 si-anqed from 42.9 mm 
i v ;  Sloircjl-: Ilumhiir 2 t o  73.6 ,fun i n  Sjoi jqh illr~her 9. A1 1 were 0.0 aqe f i s k  - 
?rci:lilctld f r o  I 1073 brood year (Tahl t?  L f !  he 1 arqcs t numbers o f  f r y  
wclrt-? o l ~ s e ~ ~ i ~ v d  i n  Slouqh [{umber 2. I i i gh  water condi t ions  i n  mid-,lune p r e -  
vented fu r t  'icr !>oat rurvejs . I r l  a r r i  recorjnd i ssanct? was citndtlctpa t o  
oir<;t:rvo contii t i c n i  \ i t  the rjvcr and n o t e  the r~rcscr~cc o f  k i i t : ;  sallmn adirl t s  
:)I qr-;it? riii t i t  sri lwninq areas + lic~ , ~d ; i l  t.5 ,;!ve n l ~ s e r v z d .  F u r t h  ; i b  .;arn!~l i n q  
ivas pust!~c:i?c?ri a f i t i  i conditions of t h ~  rivet per-rr~i tteci. 

i,c:,lpentl~i'. t:~.:*vcys wc?*6! i r ~ i t i a t c ~ i  CIjc i .! i i rd wc'i." .-,f ,'hily c c n f i ~ u e d  
t i  ( 1 -  , Rtra r i nq : :+,r? !$-:,I iip:+p gb:;~~-\ :  i r: R 5 1 ollc;!; .ireas 
I I *  . t i  3 3 ;  J )  f]l?]y 
i~~ r t ;  I , t 0 j t  r I ;jsl cc!:o f r y  HA.. cc! i ccred i; : ]';jl keetna 

+ I  - 5 ,  . i t ,  :-ii!i?r. .;imliri;ln f r y  si;ecii?s s + ::ieri. ~ jb ; . r%rved.  i;ra;/:.i j ii 1 a n d  Ce- 
i t , ,  ? lhs'n:'i !?S \ vFYE oijserved i n  Clear  Crc:ek slouqi i  2.: ? u o ; j ~ " t  ] g e  



Table  19. Age dnd leng th  samples o f  chum salmon f r y  f r om  Slough Number 1 ,  
Beaver Pond Slough,  and S l o u g h  Number 4, Tal keetna Rive r  , Devi  1 ' s 
Canyon Project, 1975. 

0.- Class - '7 -- - 
S i  ough Nurnber Date Samp! e Mean S t a n d a r d  

S t  ze Leng th  (mm) Qeviatjon 
*-- ----- - ----- ---- ----- %,- P 

Beaver Pond 6/5 I0  38,4 3 . 4  
- ~ - * - ~ - ~ - - - - - ~ * * * ~ - - * ~ * * ~ ~ ~ * . ~ ~ m ~ ~ * - - * - - m w - w ~ * ~ ~ ~ - - - ~ - ~ - M - - w ~ - - - - - - - - - * . - * - - - - - w -  





Three slouqhs Numberr 4 ,  8 and 9 )  o;lgi nal l y  i d e n t i f i e d  i n  June were 
flooded by the madnstem Talkeetna RIver on nugust  5, These 3 sloughs were 
f l nwinq  t h rough  f o r  the remainder o f  the  surveys. 

The m o ~ t h  o f  Slough Number 6 d r i e d  up between Almqust 19 and September 
2. Approximately 1,000 coho f r y  were trapped i n  the slough.  Water l e v e l  5 
were s u f f i c i e n t  t o  suppert the population, b u t  i t  i s  not k n ~ ~ f n  i f  t h i s  area 
w i  1 i f reere completely and result 1 n rartal i t i e s  d u r i  ng wi ntr?r months. 

Iddter cond4 t i o n s  o f  the Tal keetna Rive r  were moni tored ~ n a t ~ t h l y  a t  the 
41 as ka S a i  1 road b r i  dge Table 21 ). To ta l  suspended sol f d  'Terrels ranqed 
frotn 3 mq/l l'n March t o  a peak o f  135 mg/l on J u l y  25. The settleable sus- 
pended solids were normally greater than 9 percent o f  the t o t a l  dissolved 
so! i d s .  Water temperatures ranged from 33°F in !&larch t o  48@F i n  nid-Auqust. 
D isso lved  oxygen levels were not a i f ! ~ i t i n g  factor a% t h i s  locatinnl being 
greater t h a n  1 2  ppm. 

The Chul l t n a  River  was surveyed week1 y From July 22 t o  i \ugust 25.  ria 
f r y  or adul t s  were observed 1 n Slough Number 1 , Chul  4 tna River, t h roughou t  
the season. June surveys noted the presence o f  unidentifiable adiil t salmon 
carcasses, f ~ o m  the I974 season, 1 n the cl earwater 5 tream below the beaver 
dam [jlppefidix I ,  F i q ~ k c  40 

Cl fn?ato!oqical d a t a  was cnllecteci daily, a t  app~ax4rnatel 
a ?  the f ishwheei camp fpom July 7 t h r o u g h  August 26 (Table 22 Themaximum 
a i r  te333peralure durSnq t h f s  perlud was 76'F and the m?nimum 
m a ~ i i i t t i m  an;? minimum water tmperatures elere 62'F and 50°F 
1I-w Sus -! tna Wlver level FS uctuated a maxjmdm of 3 - 1  f e e t  
7 t h r o u g h  Auqust 26. The maximum enty  -f our hour f i u c t u  
level was a n  jncrease o f  0.9 f e e t  .3 m) kjhl'ch occurred between Ju ly  27 
and O u l v  28. Atnmspheric ob~ervatfons d u r i n g  the 51 day  period indicated 
. joys  /lad a cloud cover less t h a n  5 percent o f  the sky and  13 days 
w cartpi etel y overcast . 

linter terl~perature pwfiles,  recorded 24 hours a day b ~ i e h  a Ryan 
J ' i.rici-i::-ic?~*nph, de~mnstrdte relative1 y low i'llsctuatlons i n  water tempera t~lrils 

:;!! i G r  i:tare?k d u r i n g  winter months Profiles o f  water and a i r  
b ~ ~ q j ~ i v r r ~ a  1. ilras aS the f i sil\.rheel st t e  siqnjficant d a i l y  warminq 
anid C D ~ J  : i r;ig o f  water tc,jiperalus"es 

C;.,:,, i ndicdt ion?;  o f  r l a i q ~ - d t ~ i ~ n a l  Liming, ab,.:nliancc: by s/3pcmies and  age- 
i :nqt*h- s i vn  c P a t ~  ~btdinet l r l  fy.cam faitik~whr!el opertntion i n  the 'lower s t u d y  
- IPIP t o t , ;  clxtcli o f  salrwn dwrlnq Lrre 9975 season was less t h a n  1t17/l8. 
i . i ~ i r r , ;  , i r l \ i  p* i i !k  salmon tloinlnati?rl the f l s h w l ~ ~ ~ : l  c d t . c h ~ s .  Fo13uL1tion r s t i r l~d t r s  
.!.Ar Y" i t s  ihr ' l i l i  n ~ d  i ~ y  the  Petcri;csn rnijrk arrd ret:an&ure ~lletiscid. 1 !I:? pupu i a t.i ~ 1 ~ 7  

B 1  , , I/\T:r)?,l""aff>r" 'p-]7643 afkd q;q &t/@yc:: 
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i a b l e  22. Cl imdtological observations a t  the f ishwheel camp, Oevi l Canyon 
Project, 1975. 

A i r  Temp Water Temp Water Gaage C h a d  Cover Ba te ( m i  1 i t a r y  ) (OF 1 (°F) ( f e e t )  (percent ) 

J u l y  
7 21 00 67 58 2,1 







chti;m 24,386 + 2,602 11,850 + 4,044 
pi ilk 5,252 9 998 6 , 2 5 7 i  261 
sockeye 1 ,OQa 9 ..... + 2 24 1 J335 T - 337 

C' i.i!mp;rri? ~ - i v e  d d t a  i .j riot a v a i  l ab l e  ?cr  k i  nq and coho sanfil;r,n. Taq recovi:ries 
froin c h u m ,  p i n k ,  sockeye and coho szfnrot! be:nb~ the f ishwheel  s i t e s  indicate 
3 $ i i j n i f i c a n t  bu t  unknown,  proportion o t  the salmon captured w e r e  possibly  
iyi i ! i ni; a:ld ca t  m i q r a t i n g  t o  spawninq grounds above the tagging pro jec t .  

Twenty 51 oughs wepc i d e n t i  Fied and slirqeyect or] the Sus i t r ;d  2-i \rer 
t i  4 i".:; a;ddsitianal 7 s'invghs Here t d e n t i f i c d  d l j r i n n  w i  ntcr and 
5 ; -  5 + i)c.ar i ng f ry  ruere observetl i n 22 of the sl  f~u i l i l  arcblas. hflul t 
~ ~ ~ ! ! n c . ~ : ;  w ~ r - t :  fgi~!jtj spawning i n  C o f  the slougils. Adui t sockeye sa;riion were 
c>ij5c~tzeci -i 4 sl ogijhs and adu l  t chum salmon were observed i n 6 s l  ough areas, 
r7-i r ; k ,  4 n q  and  ; <rho salmon adul t s  were found exc1usivc'l.v i n  c l e a n ~ a t e r  
iri b u t a r i i l i .  a:ii~~! salmon were observed spawninn i n  Lane Creek and I n d i a n  
i!ivcr a n d  srj;-:eye spabined in Fourth of' J u l y  Creek, t4cKenzie Creek arid 
I nd ian  niver, ciearwater tr ibutaries o f  the Sus l t na  River .  

+ \  ii~i ni iwr:~ t j f  575 p i n k ,  558 chum,  242 socke ie  and 52 k i  nq salmo,: 
spa:,r:ed - in the stredins and sloughs o f  the S r i s i t n a  River between Zhe 
ccln-F'ii,encc 3 f  the Chulitna River anp' Portaqe Creek ds d e t o n i n e d  f vxn  

I T 

;)pi; K 5 i oi;rjh and .; tream i !-ldex escLpei :nt  counts. 

T!i i rteen s-l ouqi~s  and 2 cl earwater streams i+diicre i d r n t i  f i .ti arid sur- 
:i::vr'ii t h e  Talkeetna  R i v e r  betbqeen i t s  coni'luence w i  tig thc Susi t n d  qiver 
inti C l  f i d r  Cr(!rk i n  !%?5. Coho f r y  Mere rear'inq i n  8 slouohs ;?r~r! one c l e a r -  
~;,~;,i.i- ., treanl. [ienrinq ci~um salmon f r y  $rere absefved i n  3 sloliqhs i n  Jzne. 
Cilu;.i :a!inon ..!ert3 the OBI:' 5almon species observe-~i spanninq ir? ",he s l o i ~ q l ~  
arc25 of  the T a l  l,eetna River. P i n k  salmon were, however, oi~;rrvec! i n  
Clrlir Creek hy thc escapement survey  crew. T h e  presence 3-F spai;r;iir;q 
sncki.vc, coho ant;  p i n k  salrnon was confirmed by spo;tfisilet-in~;n~s tde r c t ~ r n s  
i ii C I i i : i ~ i  l nd ?;reei: , C l  ear Creek and Stephan Lake. 

k i i n t ~ r  ;,irvc.ys o f  the s l o u g h  and mai nstem Susitna F::'ivei* t.:;eabl i s h e d  
Lii;: pi-c:,~~?cc: o f  rc.imr.1 nq coho f p y  (!"Iwe K isu t ch )  -in bat5 ~ F % C ~ & S .  S ~ f ~ ~ e n i i e d  

- .  w - v w -  

I : v i "  ~ : I C  m i  nsteil ri ver were extrec;ely I ovt duri  n q  f a  i l , i ~ d  L J ~  nter  
' C *  

i .or=:t;i., r i lsu i l  n q  2 ri c ?  e a r  water*  c o r d i  t fons .  I nr ;olti!ji n,;tian o f  p,jt-ti,:i 
. ! c i t i ~ i :  i i * j~ i \ l d t t i i * i  tlq d!id ea r  water c ~ n d i  ti ons werp ccnl r i  hut i nq f acmors 

t : f  f;.:~ i:iy:icjr-. t. i o r i  i rite t h e  m3.i ostem river .For u.,:dri rri. 

, j q;r~;,s era?,r  sari\!? 1 i ncj 2nd f r,y finr'ec;.~~ 11.31 v-5 i s :J.-,' c:ondtii* tcti 
* I )  t i i l l  * i v i i  6 ~ ~ 7 4 h t . :  ic..; c~rrrpo.;i [ -ion of i nvci*t, i lbr2lr?s w l  ! ill n t : ,trc13 

1 1;' B l i j l p  < y - - {  4 ~ l ~ ( ; t :  <I*!" \ I ~ ? T : ~ I I  i f :  i I I V ~ T ~ C ~ V * ~  t t ? ~  food i t c f ~ ~ s  to + * ~ ~ w i  N! i ' y * y  

t i s ;  tat.- i. . orvi;:b- i ~ . i  l Oi) ~ ~ i i r c i l ~ i  t c~f tho  ire!. t b i  c orqan-i sills Foiinti 11 t s: i i~- 
: ~ 1 1 a j r  I , TI.,: li!irill~c!r. ni' c , p ~ c ~ c . s  O F  k~ci i~t i i ic  o r i l ; ~ ! i t s i i ~ ~ ~  i i:rl: 7 - E  :I,; 

, 1 : .i: i b ~ " y  , 11 i t i r  ,! I*!\[ L t~!+!t!* ; !  ti!. t'lo f % 1 ( : t f 3 t * ~ ~  dirt2 t . ! l t b  ~ I I K ?  O f  : ' ! k b t t  

, : i .: t!ii> 1 ~ r i q t i ;  (-4 1. ::::i.b ; hey remai ncii4 i ; r  eiia s a , : ! ~ ~  i t i ~ c i  i oi-  ,-* 
7 t ~ f b c i  yp{"5 ,,bJi"jfL<(y*a (:3t~nf2f 1 jp:;) c l f " \ t i  [ ] ~ ~ > ~ f ~ ~ ~  ( i ~ ~ ~ [ j - t ~ ~ ~ ( ~ a  [ A $ ) & )  ~ r 2 t ~ i ) ~ * L ~ ~ ~ ~ ~ 7 ~ ~ ~ r ~ ]  

4" -8 - 
, S t  ; ?  k i d  * e .  ? a 5 3 ~ I ~ L J  1 $ 7 i . i i \@ ?;"!;it:!<* @ 1 ~ g * : ; )  + ( ; , ; dy f ]  j<:s ) 



a $;if i r  j cqi! c ~ : - r  a caddis f l  i cs  were a1 so present. 

V,'ariok:s environmental chanqes w i  11 occur as a result o f  dam construe- 
i iccl art the Sl rs i  tna I<iver. Tlie most obviaus c h a q e  produced wil l  be the 
f l o c i i i n f ~  o f  about  82 miies (132 k38) of river above the Devil Canyon Dam- 
s finadromous f i s h e s  are not fauad in th is  section o f  the river. En- 
~ i r o n r ~ e n t n l  cllanqcs wil l  , hotqever, occur downstream as a result of river 
iigpodnd~nent. The e f f e c t s  w i  l l  occur not oniy on the mrfnstm Suusitns 
i i i v e r  bi;t a l s o  an the Talkeetna and Chulixna Rivers .  

3cposi t i o n  o f  the  Susitna, Talkegtna and Chul i t n a  Rivers will be 
ajtered by d a i ~  constructian. T1.e Chul i tna River carries a large bed load 
and strspended load  t o  i t s  confluence w l + l  the Susitna River .  The braided 
na ture  o f  the Chulitna a t  i t s  mouth end the extension o f  this condition 
several m i ! =  u p  the Susitna, i n d i c a t e  that this port ion o f  the two r i v e r s  
has a sediment transporting reqime t h a t  could readlly becme depositional. 

P - Ti:.: iosb o f  peak floiqs i n  the Susitna River  w J 1 1  favor deposition and 
~ e l a t c d  Floodlnq i n  the f l a t s  c f  the C h u l i  t ~ a  P,l\rer above i t s  confluence 

B i  j i i ~ p ,  137% 

Tibe Sal keetna Rjver  does not carry t he  sediment load of the Chul i t n a  
?i.-,v-, t x ~ t  i t  may a l s o  he a f fec ted  b y  requlation o f  the  Susi tna ,  The 
e f f e c t  i~roulrt msi l i k e l y  be in respanse t o  the Chulitna's deplosit ion of 
cedirlicrlts a c t i  no t n  backwater the T a l  keetna River. Floadinq condit ions 
i n  the Ta! keetna River would most 1 i kely be enhanced Bishop, 1974). 

Ttsl;iperaturc rt:qimes and veloci t l e s  i n  the Tal keetna a ~ d  Chtl l i t n a  
Rive!*; .re a l s o  expected t o  be altered. Potential changes such as these 
r ~ a r r a r l t  continued s tudie-, o f  t h e  ffsh p o p ~ l a t i o n s  .in these tributaries. 

; ) r s c r i  p t i o n s  o f  poten t ia l  impacts and suqgestions f o r  fijrther s tud ies  
h v t :  ueeri cclzpi'led b y  aepdrtment of: Fish and Giime, Sport and &ommercial 
Fi:,ifc?rics ! ~ i o l ~ > q i s t s .  These ;@ere compiled j o i n t l y ,  s ince many areas over- 
la!) ;;n!i .ria i l d  ~ e s u l  t i n  unnecessary $=epet? ' t ton.  These are  inc luded  i n  
r!:? next sec t inn  o f  tke report .  

l u r ~ 1  a re  no prescrl; :~cthods o f  a f f  i x i  nci a value  on the Susi t n a  River 
;ii?.lm ' - ~ r - < ~ d u ~ t l o n .  Tota l  escapement d a t a  by specr'es by year 1s n o t  available 
fo r  i - i ~  ;u:;i t g a  [!iver d r a l  na!le due t o  the q l a c i a l  \qater conditions o f  t h i s  
s v c  LC!. : \ i ) l i ~h  prohibi l s  v i  s u a '  observation and t o t a l  escapement counts. Test  
f i >*t-ki t ic] c ~ ~ i d  f i shwhee l  daq-recovery (,rugrams have been and are s t f  11 he i  nq 
cc~r'  "lict ?d 1 r~ the 1 ewer Susi tna River and 1 t s  &TI b u t a r t  es Yentna and T a l a -  
chcalitusa Rivers arrd S u ~ j t n a  River ;at S g s t t n a  Sx&at ion  but  have been unsuc- 
ctjr:fgl i o p rnv id i n t j  t ~ t a l  escapement f i q ~ i r z s  1.0 d a t  The u t i l  i r a t i o n  of - + - +  t o  orovjtdc ctscapcn~ent d a t a  f o r  t h e  5us i tna R ive r  bas not been explored 

An cxperirnc:ntal progt*am md.y be? f n i t i a t e c f  liy ilepartment o f  F i s h  an(4 
f '  2.i:ne 171 I q Y G .  !:e car3 on1 y es l l ina tc !  t h f  monetnrv v a l i i c s  o f  the Sirs1 t n n  i t i v c ~ r  
6,,i!ii~ori s t0cl .s  ; t t  t h i s  tin;e. Ilepar*t!~~enl o f  Fish ant1 Game Con~n~t?r*c?al F iche rdes  
I 1 t i l d v i t  der'  ietl a method n f  determi n i n ~  t i l e  n~otietary va% ues , 
I; ii-~isi be empi?acilreri t h a t  these f iqurc!s are IL best " q k ~ e c s ~ i m a t c s "  
111 ') * 



i t  2 f  t nc, t. n , ~  22 ~ c ~ i -  . 1 1-(3m i ) r v i  1 C.II~VO;-I I ~ I Z  treaul 84 mi i es . 
i jy  ; ' t i  3 j I i t  I 1 : ~ ~ t l n d a t t :  50111~  50,!~00 acres of 

. . I . \  n j i A 2 I milac t s  i:l 1 i i oi-c\ir hot11 n!) c w ~ d  downstream from the  
t!.3;~3s + ! xt:  i'iia ; t.s of  i i c ~ e l i ~ p ~ ~ ~ i i t  r ~ f  t h e  hydroelectric f ac i 1 i t i  eri w i  11 occur : 

1 -7 '+ 
: L /  '!ie bi:? I d t : i : i ~  o f  ti,<-* f;.,.;il i i l t : ~  ?:;jiji:/i w i l l  provide hydroelectric power 
t o  t'1.2 Soul.l;..eritrf~l ? a i i h t t ! t  i i r ; t t ~ .  l rnvironmty~tal iirrnacts o f  t h i s  project 
cz,n . i: . I  I i t :  i i1t.o twc phases : (1 j t!:~i;e occtlrri  nq d u r i  nq  t he  const ruct io t~  
n i d  I ;  [:i) chobe occur i= l i3{ ,  \:uri r:q t h t :  j iost-construtt ion periiod which 
w i  1 i eilcij:rip,i%s the cr, t i  re  1 i i~ of  t h e  nt-o,jt.ct. 

C*-)r:s! : j i , f . io:~ n:  t ! ~  d(3 . i . )  ; q i l l  n e c p s s i t a t ~  the i l iver*sio: l  o f  the S u s j t n a  
?ig~er fro.91 1 - 5  :!!ti~rd caurs t l .  T i le  ~lla,ior e f fec t  t l u r i n c ~  t h i s  period i s  
exucctp i i  I;; b r  at: incretise I n  s i f t  loiiii &re t o  constnrct ion activities. 
T h i s  <t :cre( :~e  i t - $  ,dater q u d l i ! . v  nay cailsci t he  fallowinq impacts: 

1 . !;1,o)-ic3rltatiol O F  ~ d u i  f sillrion retiirninq t o  t h e i r  home streams, 
"?3\fdL . ! l i r i q  i n  2 dccrt?nse o r  l a c k  o f  p - o d l r i t i o n  i n  the u p p e r  areas 

i t  f ti?;_. r.jve9.l. 

: ri; : .*+,\  : i i  ~ u h s t r 3 t e  coii!p!~.ii-i i in i n  stoaqi is resultinq i n  decreased 
5.r  . '  . : r1. i  ..re3 . ii;nrn (i3;:ccjri,vnciiirs k e t a )  and scckeye sa1;non cs- li i-iTfiy- - -- - ---- 
'i in t;;" : ) are kno~h~n t i i c s e  areas f o r  spawninq. 

1-2 :' : c d r r ~ a t r r  c;ncti tie!!:; CIu1.i ficj f ( -~ l l dnd r.;i nter iliontlls pre- 
y LL in! j f r y  frctrfi u t i  i i z  1 r ~ q  the isn instc i :~ S t ~ s i  t:;.: R i v e r  f o r  reari nq .  

,I . 1. r i l  j ;  ; o r  n f  wt:tc'ic q u a 1  I t i  resul t i n q  w i l t >ss ib le  a1 terations 
, , t -i c f 1 1  i 1; Somi> iirtic.rt; 13 f' i ! : s ~ c t  s , important 
:!t:;lis f ~ t -  s . ~ l i i l ~ ! ~  f r - V ,  O I I P Y  txL u n a i ~ l e  t c i  a t fap t  t o  the changed 

, I  i .%  I cv  $,-:.: the t i r , ? . ;  r i b  Circ~d i i i c j i  n o ~ i  t l i1i3 3 1  tered. 

, i f 1 :  i I con.. i , r i~r  "icm year-<; drld i r l i  t i 6 1  f i I 1  i nq 
- !  i 1 r%t2rTjoue m i n t  I? spi\r.rr!i nrl I ~ d b i  t a t  (2nd caul t l  everltual l y 

! 1 1  s t  1 0  I Dur'i nq the low f l ow  c A- 

! f a i l  * * rbfl;-iclrl ;P ~ i : i i ' , ~ ~ ~ , l t  i i l l  risk o f  wralchr ~ t r S ' I ~ t 4 0 n  fi-~lii eon- 
f J  t 4 : i i l f ~ ~ ~ l q .  ()i ! $ ? x i  1 1  &):: - t y c ;  ("Cl "P1 -I CI dlf: f , l d  1" , 



The Stjsttna River  currently carries a heavy load o f  q'lacial  s i l t  
i n  s p r i n g  and sumer. The r i v e 6  water 3s clear durlng f a l l  and 
w i  nter months. Impoundment wlll result in a m i l  ky c l ~ l o r  of the 
water year-round. Turbf8.i t y  may a l so  be increased i f  there i s  
permafrost i n  t h e  area Afton, 1975 T h i s  cond i t ion  may r e s u l t  
i n :  

a, inability o f  f r y  t o  u t l l i z e  t he  mainstem Per r e 3 1 ~ i n q ~  

b. Erosion o f  g i l l s  o f  a d u l t s  and f r y  due  t o  the sdity condi t ion  
of t he  malnstem Swsi tna Wf ver. 

c .  Increased 1 i g h t  penetration due t o  decreased surrrner t u ~ b i d i  t y  
woul d encourage more primary product  ion. Rate of soopl ankton 
development may not necessari 1 y be i ncreased due t o  possi  bl e 
lower temperature in the April-May period. Rearing salmn 
depend on zooplankton stock a t  this time. 

d .  Influence o f  bedrock on .impoundment water qua1  it^ may a f f e c t  
f i s h e r i e s ,  D u t h j  e and Ostrof sk,y, 1975 

e. Increased m o ~ t a l  i t y  due t o  decreased sumer t u r b l d i  t y  and 
increased predation success might occur 

f .  Decreased spr lng  and sumniir turbidity would l i k e l y  limit 
downstream migra t io r ,  t o  t be  dar;cer hours, thereby e x t e n d i n g  
the downst~eam r n l g ~ a t t o n  periods even fur the^ than a t  present 
s ince same n i g ~ a t r ' o n  occurs i n the  t u r b f  d water  d u r i  ng day- 
l i g h t .  There f s  evidence ouggestfng t h a t  increased t ime  t o  
migrate would i ncressc young salmon mertal i ty  

I .  Temperature 

Normal tempera tuve regimes w i  11 hs a l  tered by impoundment. Various 
effects may be seen. 

a ,  Any j nercases i n downstream fa1 I tcrvlperatures caul d a f f e c t  
spawni nq success of salmon. There i s evidence ti.,at re1 a t i v e l y  
h i q h  temperatures are  assoc ia ted w i  t h  3or return4 n q  runs 

b .  Hncreases I n  temge~atures could result tin change i n  the  incuba- 
t i o n  per lnd o f  salo~on eqgs and Ine l ebak4r~n  condJtions, 

c .  Increases i n  temperatidre could r@%lalP. *In pt*ematul-e levy emetmgelgce 
and s@zwai.d m'lgratlon dtae ts increased rate o f  devedlc3~ment, Fr l -  

1:ress;ed irrostal ley caul d occtdr because tPre niqratiau? rflay O C C U ) ~  

pr l i  or t o  devel o p m ~ r t t  o f  es tua r4 l  ne arjd i ~ i a r j  I;?@ zc~c~ j f~% ant(t4o~i 



d Ai t e r a t i o n  o f  the normal thermal regime would change the aver-  
s i '  p roduc t i v i t y  o f  the rlver, w h i c h  could add extreme stress 
t o  f r y  populations. 

e .  A iiecrease i n  summer temperature could effect  upstream migra- 
-:..ional tf irne fo r  a d u l t  salmon, b u t  i t s  cr i t ica l  na tu re  i s  un- 
!: ncwn. 

f .  Chanqes i n  the aqua t i c  food cha in  would be expected d u e  t o  
t t l i b  inability o f  solne organisms t o  adap t  t o  even slight thermal 
al terations.  The elimination o f  even one invertebrate species 
ca~ l ld  a f f e c t  the rmainde~ o f  the food chain. 

3 .  t : hem ic~ i  dqd ~ I I Y S ~ C B ~  Parameters 

3 .  Reservoir supersaturation o f  b o t h  djssol ved oxyqen and n i  trogen 
res::i t l n q  from s t r a t i f i c a t i o n  and spillage can be expected, 
i m z a c t i  nq downstream f 1 shes for an trnknown d i s tance  Geen, 1995) .  

1:. Incrcnses i n  dissolved nf trogen gas e o ~ l d  a1 so result f rom ai r  
ve- ted i n t o  turbines t o  reduce negative pressures d u r i n q  week- 
end v~eriods o f  s v s t a i  ned 1 ow genera t f  nq 1 eve1 s (Rug91 es and 
Wat t ,  1975).  

r .  D G X ! ~  $low down r~a te r  transport which gives rmre time for the 
b ioche~ i i i ca l  oxygeil demand t o  consume a v a i l a b l e  oxygen, thus 
rcduc i nc d i ssol ved oxyqen content. 

(1.  C ~ n d u c l . i v i t y ,  a l k a l i n i t y ,  and pH can increase after  impoundment 
consiruction 

P. Dissolved oxygen levels will ppobably be  altered d u e  t o  changes 
i n  river condi t ions.  Levels below 5 ppm would preclude the 
survival nf Fisil i rr slough areas. 

a .  Debris has a time frame o f  100-200 years. T h i s  t ime  fran~e would 
be reduced w i t h  time a s  a pesul t o f  fores t  drowni ng. 

P o p i i l d t i o n  explosiens o f  f i s h ,  benthos,  and p l a n k t o n  may 
r ~ s u ' i  t from the addi t i o n  o f  organic nutrients. 

I- i,lii;n:lc.tf ice  reqirnes C A " ~  t 3 1 ~ ~  a f f e c t  r 4 i v t ? r  and lake shore1 ines.  
A chf3-sn!p i n  water' qua1 'i t v  can he ev.pec tcd df.de t o  eirosion arid 
: t ~  i : l ient processes f rorn ill tered winter 1 eve1 s , Plows and i c e  

Dfc1.9011, 1w5). 



" I -  c .  Chdnges in substrate composition of spawning dyeas due  t o  lac:%: 
of natural scouring could a f f e c t  winter survival o f  eggs. 

d .  Decreases i n  water levels durinq June and Ju ly  could a f f e c t  
a d u l t  access t o  spawning areas. 

e m  Rduced discharge during su r could de l ay  t h e  mig ra t i on  
of adul t salmon ~pstream. 

f, Reduct-ion o f  discharge could a f f e c t  survival o f  young salmonids 
moving t o  sa l ine  w a t e ~  d u r f n g  April-r4ay. Seaward migra t ion  i s  
directly related t o  river velocfty and therefore could dxtend 
this period (Geen, 1975 ) .  

g .  Reduction o f  normal spr ing and summer f io \vs could  resui t in 
a decrease of f r y  rearing h a b t t a t .  

8efore the f u l l  ef fec ts  of  t h i s  project a r e  i d e n t i f i e d  as related t o  
f ish arid \ . r i l d l i P e ,  considerable studies are necessary w h i c h  are qoinq t o  
be both l e n g t h y  i n  tlme and costly in money. A b s i e f  resume o f  bioloqica! 
stud ies and investigational goals required prlor t o  f i n a l  d e f i n i t i o n  o f  
i i s l :  l?sses and io r  g a i n s  resul t l n q  f rom impoundment af the S u s i t n a  River 
d t  r i e v i l  Canyon and  Watana are:  

It A o f  hydroel cc tri c fact  l i t i  cs i s needed. 
T?; n on pre and post-construct ion s tud ies  
and i n d i c a t e  areas o f  potent ia l  concern. 

. T h i s  study may have t o  
a private enqineerinq Fi rm.  

The followinq i s  a p a r t i a l  l $ s t  o f  necessary infarmalion. 

1 . Ci~rrent unrer~ul n t e d  f l o w s  and projected requl a t e d  f 1 ows. 

2. Temperature regirnes . 
3 Turh iQ i t%y  and sedjment d a t a .  

3 .  Anticipated physical ehanqes t o  the n a t u r a l  stream course as 
B ~ P ~ S M I  o f  f'B0lcd 31 t ~ a . 8 ; i 6 n ~ ,  

t~ address adu l t a n d  j u ven i  1 e salmonid 
r a t i o n a l  pa t t evns  , and age cornnos i t i o n  by 

species f o r  areas b o t h  upstream and downstream o f  the proposed nev i  1 
Canyon Darn. 

The Cook Iillet fishery i s  o f  mixed s9:ock and 11resent.i nlany problems 
for- i t s  proper managernen-t. ro"i.1 eiicspetnent d a t a  by species i s  r ~ o t  
; rva .b lahle  For t l . 3 ~  S\rt;i trrf3 %ver ilraiilaqc. i l n t i  l we arc? a b l e  t o  tic-- 
ieunrine t o t a l  escapement i i ~ t o  the drainacge WP rs(4'll not he a b l e  t o  



datermf ne tne v a l u e  o f  the sd1nlt.n 5tocks i n  the ripper S U S ~  tm  ?iver .  
Spav?ni nq i j~*ound surveys d o ,  i to~cvcr,  demonstrate t i l e  impor Lance of 
t h i s  are; t o  chum and p i n k  salmon. 

Data c o l l ~ c t c ? ~ !  since July 1?74 provides u.; w i t h  haselir7e i l i l f o r n ~ a t i o n  
only.  G,?ncrsli i z a t i o n s  may h e  it!;de, bu t  s i l f f  icif: !? t i nfo rma ' t~  on i s  
!lot n v a i  l c t o  dclerm-i nc e r a c t  impacts of clam cnnstrtlct i nn  and  
{ ~ p c r i j t i o i ~  ii i loii the f isht:ry. Intense i r i v e - , t i ~ a t i o n a l  [ i ro, jectr  should  
be i t i i t  i d t cd  i n  the stu:f; j  arc2 t o  i :~-ovide prc-coi:struction d a t a  t o  
adequ,: te ly evaluate possihlc ieipacts. 

IV A s t i l{ l~  o f  a f f e c t e d  h a b i t a t  areits viill  iw c~n:luctcld i n  conjunc t io r~  -- -- - -  - -- *^--u - -----,-*- - .- .-- - 
w i  t /l t h ~  fi sherjes proqrani. Prodilcti v i  t y  ,~n;f l i ; u i  ti cq facltors can . . 
b e  cicx i ? n.4 l>y n thoro~iqi, l imnol or] i c ;l l s l(r~lj. ,  . P h y s  i cn i , c.ht.i!ii cal  
and b i c~ loq i ca l  cond i t i o t l s  o f  t h ~  %:sitn;t i l ivfv-  and i t s  t r i h ~ t ~ j r i e s  
s h o u l d  htt examined. A Few speci f i f  concerns m-e: 

and cliuwnstrearn o f  the propo.;ed clam s i t e s  as a rcsi~l  t o f  a 
a n d  releases, l j  innundat ior~ o f  upstrcarn areas and c )  e i f e c t s  o f  
periodic pool f i l l  and drawdown. 

2.  E f f e c t s  upon the l l a b i t a t  and f isher ies  resource  di rec t ly  as s 
P C S U I  t o f  construction a c t i v i t i e s  * 

3. r f f e c t s  o f  i nc reas rd  i ?n~; ln  use resultin:! from improveil ; r i r  a n d  
rok2d access upon b o t h  t h c  5;;s-i t na  R i v e r  drain(7qe and a:i.iscer~t 
f j c t j i? r jeq,  

These s t u d ~ t s  can  he conducteii - i r :  c o n j u ~ c t i o n  ~ j i t h  the fisherics s t u d i e s .  
Bcforc ADF&c3 can complete1 y oirti i r~c  t ! : ~  o b j e c t i v e s  of .hydrological b i o i o g i  - 
cal  and envit*onmenta! sttrdies, the Corps o f  Fnc)ineer~ w i  l l a l s o  need t o  
supp ly  t h e  f o l l o w i i i f j  d a t a :  

1 .  F i n a l  ired p l a n s  on l o e , ? t ~ f - ~ n s .  t ~ w  i q n  :ri tcri(3,  and  f l ba t i j res  o f  
d air::; 

L .  Yea,- -t irorind da  ,A on rtir:-*:rlt pi-i:jr*.! i,,:~; o f  requ i  a t e d  f l ows .  T h e  
f l o w  rccjlmes ; i i ~  o f  i l t i ! l ( i~ t i i~ :p~) r f . ; l r l~  P I I I  dctermi n i  nq what i s  re 
qui:cti t o  protect f i s h c r y  va1: ics .  

i'rc:c~vt.ncy d n d  t i:!ii nq  req~rer nr! ;pi 1 l i I I ~  o f  excess \~;lt.er. Seasonal 
t ivci and amotnnt o f  rcservr i r  drawdotqn .is a l s o  required. 



Estimates from prlvate  engi neer consul t a n t s  i ndicate adequate and com- 
prehensive hydrologic studies wi l l  reqrrfre a mlnimum o f  one year t o  toinpiete, 
b u t  fdeally should continue for  a three yeas period. 

Inclodi ng the required personal services, equipment, and operational 
c a s t s ,  etc.. a t o t a l  figure o f  $4-503,000 w i  11 be required annual ly. 

The f i sheri es l nvesti gations requf red for  both the upstream 
D e v i l  Canyon) and the downst~eam area w d i l  requjre four  t o  f i v e  years t o  
cmplete due Po the 1 i f e  cycles o f  the salmn species involvetf and the 
l e n g t h  of time requfred t o  assess habf t a t  and environmental changes. 

Costs fo r  a l l  fisheries studies, i ncl lading resident and nnadromous, 
f o r  areas both upstre8m and downstream o f  Devil Canyon Dam are estimated 
a t  $300-350,009 annual ly .  Theas f fgurclo include necessary per.sona1 services, 
opsrratlonal costs, q u t p m e n t ,  materials, etc.  Included in this sum are 
clionles for f u l l  t l m e  professional biologists l o  act as project leaders and 
direct  the investfgational programs. I t  can be anticipated t h a t  as the 
above mentioned projects are conducted the estimated budget figures stated 
may require madif ieatfon.  



;*u:le nq f o r  t h i s  s tudy vjas provided by 1J.S. F i s h  and Wild1 i f e  Serv ice 
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lilt 5 iouqh  <if-eas of  t i l e  5us i  tna, T a l  kcetna,  a n d  CIlul i tr i d  i?ivers .rave 
Seen referred t;) t h r o u q h o u t  t i l e  t e x t .  A d i a q r a m a t i c  sketch o f  each slouqh 
dud SOi:iP c'iciarbiat2r stri.,ttiis f a ]  1 ~ : ~ s .  The d r j l h ~ j  nrjs dre not t o  : c d  e and ?re 
intt:eisfed t o  cle-fi nc t h e  s:ong'n a r e a ,  i t s  ;el a t j v e  s i z e ,  subs t r a t e  c ,*nposi t i o n ,  
aild ssai~pl i ng ;I tes. 











'\p!,i.ndi x Figure 5. I ldp o f  Slough ?lumber 4, Stesi t n a  River, as cornnosed 
ow September 4, i )evi lk  Canyon P r o j e c L  1 !3c5 .  



fi!,r-~~~~ulii i~~ I i c l l j w . e  6. Mdp o f  CIldse Creek, Susil .r i i i  Rivc3r-,  a s  connosed cjr. 

7 I ;  1 n e v i  l * s i ' c l r ~ y o i ~  ~ ' I - ~ J J ~ Y -  1. 
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/ l ~ j ~ ~ c n t i  i x f- .i c j i j i - y  8. M i p  o f  5 l uijc;il N i l ; l i ~ f ' ~ *  t j  , Sut3 i tn;i R i vcbr,  ~ 7 5  i : ~ i i \ h ~ i ) i . ~  + 
Auyu, t 1 h, llcbv i 1 ' s C,:il;/on i ' t ~ o j c ~ c  i . ,  i 074 . 

1 $ P  > 



Ao!iendix Figtire 9. :4dp of S l o u g h  Number 6-A, Sl;s i tna R i v t $ r ,  as con-ions~d 
nn Seatealher 5, Ucvii':; Canyo12 Project, 1975. 
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pi~~~j i i I  - j  1 iildp o f  S l o u g h  Number d, Susitna River, as  cmii~i!osed or1 
Atlclus t 18, Dev l  i ' s  i:ar~yofi Pr-o+jecc, ! 973. 





/\pricncji ;r i i 9lai.e 13. flail o f  Sl  o u c ~ ! ~  !dumber BR, RC , arid 39, Sus i  tnc ;  
R i  K E ~ ,  a5 cornnosed on Sentember 0, n e v i  ' s 
Canyon Project, 1975. 



: i x b i j q  4 Map of S oi!!jh :iui:;her " A "  , Strs i tiis 2 f  v ~ r  , L: i 

com!losc:ij un S P ~  :ll~ei,e,- 26, 2cv i l ' i Ciinyor, 
11r13ject, ; + I 7 L  



















3 5 1  candy s i l t  

5% cobbles and 

boulders 

Appcri(l i x !icjurc 23. Mdp c ~ f  Slough  Nu~libcr* 17, Stit, i Cn,r i?i ver-, as camposakd on 
A u g u ~  t 3 ,  Devl 1 ' s Canyon P r t r  j e i t ,  l97j l .  
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i ippcrr t j ix  F'iijrare 25. Miip u f  Slouyll Number l6), 5 i s i  l r i c r  Ki\ie:*, as c o m p o s ~ d  ~ i '  

\ u s  2 Ilevi'l '5 C ~ F I ~ U F I  Pleuject,  1974. 
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A i  : : i , 4 i  i :I F4 g3r.e 23. M ~ I  o f  R;41 / r o a d  T l l u i i t j i ~  'i'd hccjlnc.. $3 vc r ,  a s  compo:,cd 
,iunc 9, Devil's Canyon P r o j ? c t ,  1975. 
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Apiiendix F i g i i r e  31. Map o f  Slough  Number 4, Tal  keetna R i v e r ,  as coniposed 
on June 9, Devi  1 ' s  Canyon Project,  1975. 





t a g  Jam / 

Ak~jic'rldix Figure 33. Map u f  S i o t ~ g h  Nuclber 3,  Tiikeetna River, as comuo:,eti 
on June 3, Devil's C~nyon Project ,  1'375. 
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-)IXI Ai:l~endix Figure 35. Yap o f  Slough Number 5, i {: l kec tna  R i ve r ,  as  composed 
on Jlnnc 9 ,  Devi 1 ' s  Cdiiyuri I 3 r o j e c t ,  1975. 





Appc~ndi x F i yurhe 3 7 .  M,i!:, O F  l i i i isi iey 5 l o u g h ,  -Id1 ke:'titrr,i !?i vcr,  a s  composecl 
can Jone 9, i l cv i  i ': Gar~yan I 'r*ojecl;  1:375. 
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App,.i-itpi x F-i yiire 41 . Mdp of S! c;i~l;h :~:ui~~iit.r 1 , C!~lil i t n a  Ri irer, as c u ~ n ~ ~ o s ~ d  
June 9, nevi l Car:y;~ri "ro.ject, 1975. 





APPENDIX H 

Escapement surveys o f  sl olrghs and t r ibu ta ry  streams of the Susi t n a  
and Talkeetna Rivers a r e  presented it! this Appendix. Inclulded are counts 
of live tzgged and tintagged a d u l t  salmon i n  t h e  Susitna Riv le~ ,  



append;x Tabit? 1 . Number of 1 ive tagged ar:d unta?>gcid sa!v.on by specjes at:sel-;red 
d u r j n s  adul  t escapclnent surveys, S ~ s i  t.na River*, Detti 1 ' s i s r - ! j j p  I~ 

Project, 1375. 

CZltglr't Sa 1 nnn Strrvcvc - -- v ------ -1__ - - __- . _ __-- --- "- .-I - " - .--- __1_ --a - 
r \ . ] 

-- 
&&tlon ildte Su r-vcy -- "~ij@ek- Fj3->#2:?&;d .(, - y  ,- R 2 t t j 0  

Cond i ti  ons gotagged Tagged ( r  To t d  i : cT 

Sfougi; ?B 8/77  good 1 1 2 2,&t 
0/3 good 50 8 50 01 0 

- 2 h - r  .m-o - c..- ...I*% ---a ---- s .srr.mrrr.'.srr---cr*. a- r.l"""9--U.-ri-.I-.- .".--+-tp ..-- - - r - - - . - ' - * . % C 9 r - - - - - - - - * -  

I ~ 3 ~ 2  S / i  7 exce35ent 3 0 3 oIo 
Ct-eck I qp27 I excellent  9 0 1 O m  0 
& l C a a r - . i l r r r r r a a , h u a r c - r r r  r . . - rr - ;3 . -*r -Qw Y r r r . r r o s C - . a I r - - . q e r u - . . r * - - d s " r . - - r - . r a + -  , U - s - a r r r . o - - - - - . + . - r - * r - - - - - - @  

Slough 9 3/17 excellent $ 5  0 15 O m  0 
8 / 2 5  good 64 0 64 Os 0 
918 (~ood 53 0 65 $feO 
9!24 excel len t  54 8 54 8,O 

. . - > . - -  . -. - - . . - - - - - - - - - - I -  - - - - - n -  " ""--.-a4."- 

% eld ixra .'3 good 0 9 2 1-0  
R j  Y Q P  3 /3  good 8 F I I * O  

ir/i 2 excel i ent  70 9 70 O,Q 
w26 fiiir 1 0 1 oIo 



Appendix Table 1 . Number of 'I i v e  tagged and untagged salmon by specr'es observed 
d u ~ i  ng adu7 t escapement surveys, Susi t n a  Ri ver, Devi 1'  s Canyon 
Project, 1995. 

---- -- -- -- 
Location Da 

Slough 38 8/23 excellent 12 I 13 13*0 
9/3 good 11 1 8 5 H5,O 

- - - - - - - - - - * - - . * * * ~ - - ~ - - * - ~ - * - - ~ ~ ~ e ~ ~ ~ ~ e * - - * , * ~ * * - - - * ~ * ~ ~ ~ - - ~ ~ ~ ~ * ~ ~ w m m P - ~ - v ~ - - -  

4th JUT y 811 7 excel 1 ent 1 0 1 OtP 0 
~ ~ ~ - - - - - - ~ - ~ " * . - ~ - - - - ~ - ~ - - - * ~ ~ ~ w ~ ~ * ~ * . * * ~ - - ~ ~ ~ ~ - ~ ~ ~ . * ~ ~ * ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ * ~ * * . ~ m m ~ * - - -  

Slough 11 8 / 2 5  excellent 24 "B 2% 25* 0 
9f4 good 78 6 84 l B e O  
9/25 good . 72 5 7% % $ * a  

- - * - - e - - - - - - * m - - - - * ~ * - - - - - - ~ - - e ~ * e - * * - * - - - - * - * * - - e - ~ - - e - ~ - a - w - - - * * w . m * - e - m ~ - e  

Slough 19 6/10 f a i r  0 1 I 1 ,O 
8/26 excetient 18 2 20 10,O 
916 good 10 2 12 6 * Q  
9/24 gaod 10 0 10 O4 0 

w - - - ~ - " Q - ~ - ~ , ~ - ~ s ~ - - a . ~ * m . p I . p I . p I . p I s k s k L B L B - 4 R ~ ~ * U ~ 6 9 i E a ; a ) ? r C O ~ - - - ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * - ~ , ~ - ~ - ~ ~ ~ - ~  

S l o u g h 2 1  9/6 good 34 2 36 %8*0 
9 / 2 5  excellent 48 1 49 49,O 

~ ~ ~ ~ * ~ - ~ B * ~ ~ , w * ~ ~ - r * ~ - * * ~ - * 6 6 6 * - ~ * * Q r 8 P * C B e r r t B Q ~ - * - ~ ~ ~ - ~ ~ ~ ~ ~ ~ - * - - ~ ~ w - - ~ - ~ ~  w- * a * e ; e ( s r e a r o -  

McKcn~tc 9/8 yood 3 0 3 oeO 
Creek 9,f 27 excel 1 ent  45 0 45 O O Q  
s..- *. - * - ~ ~ * - - - m U - P - - * - - a 2 - a 2 * ~ ~ - ~ ~ ( O U I ) ~ * I B ~ ~ B I P L B 9 * - - ~ ~ ~ - - - - ~ - - - * ~ ~ - * ~ - ~ * - ~ * ~ ~ ~ ~ ~ ~ ~ * ~ -  

i n d i a r ~  
R i  vc r  9/25  fa%^ 1 0 1 0,O 
% *  ~ - * - ~ " * ~ ~ ~ ~ - - ~ ~ ~ - - ~ - ~ - - ~ ~ ~ ~ - * * ~ ~ ~ w ~ ~ ~ ~ * * ~ ~ ~ ~ ~ ~ ~ - ~  * - - * ~ * - - - e ~ m a * * a * m ~ - - - - * w ~ ~  

"rota1 370 - 22 382 17*8 

. _ - -- -1- --- 
toe:dtt$ori Date 
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:IOSCS 814 TllF YORE COtlHflll BENTHIC INVERTEBRATES FOUND 
IN TtlE SUSPTNA R I V E R  TRIRUTARIES 

A1 1 o f  the insects col le t ted i n  the Susi tna River sampl i nq  sites were 
larval or  pupal  forms o f  insects t h a t  are terrestrial i n  the a d ~ i i t  stage. 
The major !)ortion o f  the 1 i f e  h f  s tory !~sual ly  occurs in the  aqualtf G environ- 
meat. The  adirl t stages often emerge and 1 i v e  as a terrestrial 1 nsect fo r  
only  a few days, Tn sofile instances the a d u l t  has na mouth  parts Ephemeraptera 
I t  emerqes, carries orrt t h e  reproductive funct ions, and dies i n  two o r  three 
days. [he juveniles stages nf an  ar(u;ltie insect may l a s t  from sieveral months 
t o  three yedrs, as ~ r i t h  Plecoptera, !t i s  d u r i n q  this developmental s tage 
t h a t  a l l  qrowtil o r  increase in biomass occurs. 

S t o n e f l y  nymphs are strictly aqua t i c  and arc found  i r :  debris, masses 
of leaves and a l q a e ,  and under stones i n  every k i n d  o f  l o t i c  envii-onment 
where there i s  an abundance o f  dissolved sxyqen. Thny form an important 
p o r t i o n  of  the diet of f i sh ,  especially for  members o f  the trout f ami l y ,  
and are cammonly found i n  clear ,  cool ,  streams vlhere l i t t l e  organic  enrich- 
ment occurs (Reid, 1961 ; Pennak, '1953). 

Thir; order o f  i n s e c t s  i s  found fn a l l  types o f  fresh water where there 
i s  an abuf-4ddnce o f  dissolved oxygen. The nature o f  the substrate and the 
ra te  o f  water movements largely determines the species composition. They 
are  a l l  herbivores, very sensitive t o  temperature changes, and one o f  t h e  
most impor tan t  sources o f  f i s h  food Pennak, 195 They will  not  s u r v i v e  
even a short-tenn oxyqen depletion eeton, 1951 

L ~ r v d l  dnd pupa l  forms o f  caddis f l  des are a q u a t j c  and are found i n  
d l 1  tynt.5 o f  fresilwater h a l j i t a t s .  f?ost species o f  t h i s  order b t l i l d  a case 
o f  r o c k s  o r  orqan-ic debris.  These cases may o r  may not he a t t a ched  t o  the 
? t ~ b ~ t r ( c t e .  'Tile l a rvae  and  jlupd are an important  source o f  f i s h  food and 
reqil; re d n  adequate  supply  or' dissolved nxygei2. The species composition i s  
;?f"l'cc:tea t ~ v  r~X$;e aP f l o w  and t h e  nature o f  the substrate Perlna k , 1953 
In s w i f t  I lowinq streams m u s t  'larqe concentrations o f  cad i s  f l y  l a rvae  are 
a s s o c i  a r i ~ ~ i  w i  t k  qraj~el o r  cobbl e bottonls Hickin, 146n 

I'hp i ) r  p i  era are  l i igh ly  * , r ~ c c ~  a l  i zed t w o - w i  nqed f l  i e s  and int:i cade commj3n 
i r~sect r ;  -I:( i i  as th tz  horsefly,  n~osqu"~  toes and midges. Many Fami 1 ics haye 
aquatic.. irranat-iara s tages,  a1 thoucph a d u l t s  are never found i n  the  aqua t i c  



env i ron:ilent. nepresentati vcs  o f  two f am1 1 ies; , Sirnu1 i .idae and Clera topoqonidae, 
wcrc identified i n  t i l e  Sus i tn (1  River t r i b u t a r y  streams. 

Black  f l y  larvae a r e  ~ s b d l l , y  abundant i n  shallow, s w i f t  s t t re i lms where 
a n  abundar~ce of oxyqen occurs, TI.. are always attached an4 feed on p l a n k t o n  
and detr-i t t ~ s  P e n n a k  , 1953 

T h i s  fanji 1.y o f  insects i s  comrrronly referred t o  as "no-see-urns." The 
larvae dre rnost comn~only fourld i n  f l o a t i n q  nlasses o f  a l g a e ,  b u t  a l s o  irccur 
i n  s lx inqs ,  streams, and wet  mud a long shores Pennak, 1953 



The Alaska Department o f  F i s h  and Game has br3en requested ito assign 
niGne&ary values t o  the Strsi tna Rfver salmon stocks by the Corps o f  Engineers. 
Thesit figfrres will provide a basis fo r  m i t t g a t i o n  actfons. To t i l l  escapement 
fiqures are n o t  available For  thts system and i t  i s  therefore d f f f i cu l t  t o  
ass ign  a value t o  the salmon populations. The follswlnq has been compiled 
by Cornel-cia1 Fisheri2s s t a f f  biologf sts t o  partially fulff11 t!?e request, 
I t  must  oe emphas i r e d  t h a t  f i n a l  figures are only estimates baoird on feelings 
of biologists famil f a r  w i t h  the S u s f t k ~ a  CIasiri area and do not represent fac t .  

The est imated maximum sus ta l  ned yf elds fo r  s a l m n  produced i n  the 
Cook Inlet  qill net districts, i .e., t ha t  apes north o f  the l a t i t u d e  of 
tlnchor Point ,  based on hfstorical catch trends are: 

sockeye 1,700,000 
k i  nq 66,000 
p i  n k  1,800,000 
c h t:inr 700,800 

. coho 300,009 

The percentageb o f  salmon produced from the Sus i tna  River basin  i s  est imated 
t n  be: 

sockeye .50 x 9,700,000 = 850,000 
4 i ~ 3 ; ~  ,30 x 66,000 59,400 
p4 nk .85 x 1,800,000 = '1,530,000 
c f 1 ~sm .90 x 700,000 = 630,000 
co baa . 7 0 x  300,000= 210,000 

i f  assi&kne tk above fis relatfvely correct and we relate t h i s  t o :  

1. The average weights o f  imdtdlt salmon by species, i .e. ,  
sockcve 6.1 ihs.; k ing  25.0 lbs . ;  pink 3.5 lb s . ;  
chum 7 , 4  lbs . ;  and coho 6.1 ibs.  

2. The average 1975 prices pa ld  t o  Clshermen per pound 
by species,  i .e., soekeye $0.63, k ing .62, pink . 3 6 ,  
chur;; .43, and coho .47. 

The esl.drr,;t Led averacge annual va i ue  to fishermen 1s therefore ~ipproxlmatel y 
$8,721 ,1813. 



T !: ; is value 3342s not include the value o f  salmon jt talres t o  produce 
~ i i t  ??stirilatccf ca tch  produced in the S u s i t n a  basin. Jh?s may he calculated 
b:j d C i n g  ci. t im,l tcd return by spawner by species usinq the 1975 p r i c e  per 
;2aiiisa pait3 t o  fishes~en: 

. \ ' j f i  1 PC3 
. E ----. --. Spawners 

-Q 

Value -. --- 

.". 
. ~ + r > y ~  G , I  .47 
i:~f:fj i c  orl:;:!?i v a l u e  o f  spawners 

1Q73 areraqe estimated wdrket values o f  d r i f t  g i l l  ne t  v e s s e l s  
.;:,.; f: ;i+r bJere $12.343 and $2,411, rsspeclively. The maxim~im nuraber o t  
r l r i  f t  t i i l  l net t4riii.s pa r t i c ipa t inq  i n  the Cook Inlet fisheries i s  625. 
' . l i  r .  . %  j i ~ * ' ~ i i ; ~ l  :o;s o f  a p o r t i o n  or a l l  o f  the above Susi t n a  River  pro- 
tltit . :  i t s : r  ., i :> i r l : . ~ >  t.riient wil l  const t tute a potential loss. 

i ' q q r :  cjn i f ~ t  5arnc 1373 estimates, se t  q i l l  net gear  and sites were 
v- i ]  iii?d a t  5:1,?23 and $23 ,563 respectively, o r  a L a t a l  o f  $29,786 per set 
ne t  fishei-iilari. TIE rnaximum nuil~ber o f  s e t  q i l l  net u n i b  participating i n  
the fishery i s  J'S. As w i t h  t h e d r i f t  g i l i  net fishery a por t ion  o r  a l l  
o f  t h i s  inv ts tn ie i l t  represents a po ten t i a l  loss. 

t : f i n t e r e s t  would obv invs ly  be affected sljould a dras t ic  
3 :  I r ~ ;~I rncn  proil i~ctlon occur. These include, b u t  are not  1 imi ted t o :  

i 
I 1 < ; : r ~ , .  fisbnrmen and s o r t d n g  services; ( 2  salmon precessing f ac i  l i t i e s  
r ,  ; -  i L  ijr;al t:irlr~lnyment m e r c i a l  cannery salmon pack 

* *- (I:-, J I " b [P t ,, + (.*i) 1 j ; * fa f - t ;  a v a r i e t y  o f  comercial fishemen 
cutback I n  the i.aumbci-"s sf  f i  ~hennei.1 

,. -*I* 

, I C  i J -): 6 -% Z ?  ; -;c i-i shery h y  the Cemercial F i  sher ics  Endri? i :omjssion 
. ,I-I:~G t,'irc!~i ;I1 l i : ~  "buy--back ~ 7 ~ o q r a m "  ci?s t i  nq tkib Sta t [?  funds. 
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