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Prc- authori z a - c i o ~ i  Assessment of t!le .'jusitna i i i  vcr i hdroel cct:r:ic projects : 
13relirilin;try !nvestigations of IYater @ a l i v  ;md Fish Speci.es Comosition. 

i:iolog:ical investig;ltions of the Sllsitnn River anti selected t r ibu ta r i e s  
were conducted fr~ii l  Febmar)r 10, 1975 t o  September 30, 1975 to obtain base-. 
line tldta regrnrdin!. indigenous f i.sh pgulat ions , wailable aquatic h h i t a t  , 
ant1 water  qua1 i.ty which w i l l  a i d  i n  the definition s f  hiolop,itsal areas of 
concern: r q u i r i n g  at1~t-i t i n l l a l  study pr ior  to authorization of ilydr--1ect1-ic 
development hy the U. S. A Corps of Engineers. 

IPJFROmIfl ION 

~hactromow f i s h  stocks of Cook Inlet  a d  %..lie Susitna [liver drainage, the 
Inr!:est Cresh water system in Cook Inlet,  have historically been o f '  great 
value to the economy o f  Soutl~central. Al.ska. 

Ccuimercial fishing has  been ~ l e  principle use o f  the an~dromus f i s h  
resolrrce, i ~ u t  i.n recent years, both ;madromou md resident fresh water Fish 
s l~cc ies  indigenous t o  [lipper Cook Inle t  mJ the Susitna River system have 
become increasingly important t o  ~e recreational. user. 

LP 

Ti~c direct cunulat i v e  value t o  recreational and commercial f ishelmen, 
i u ~ i l  indirect values t o  the n l q  and varied s t p ~ ~ o r t i v e  services and cammunitics 
cicriving benefit,  makes the  Cisllery resources of the Susitna River an 
ext  rcrnel y valuable resource. 

The sz~lmon stocks utilizing the Slasitna River draina~e, particularly 
the  chinoak (Oncorr and coho salmon, (0. 
ccil rent ly at k salmon s tocks have-]> 
extcnsiie ccmnercial mtl recreational f i sh ing  closures since the early 
I9hOY!-;. Management of the!;e stocks is currently ;it a rnost irmportant , i f  
11o t cr  i r i c : ~ l ,  stage. '!he proposed hydroelcctri c dcvel opmen?: of the Sxlsitna 
litiver l1;rsin w i l l  have ;I n~unbcr af  identifiable, and c ~ r r e n t l y  w2defined, 
erfects ipon ~e e x i s t i w  q u a l i v  o f  water and aquat ic  habi ta t  necessary f o r  
pefpc,til;~tion of the anailromo~~ and resident f i s h  speci es . 

Tltlc tJdp Se  A COTS O F  Engineers i~as  st:~ted dmnstre*m Si~s i tna  River 
f 1 c n $ r -  w i  11 1 1 ~  signif iriai9t ly altered by rrp~il ;lti.on, exi  s t i ng  seasonal pa t t e rn  
o iw sr 1 t ;nltl s ed i~~~en t  tr;msport will bc ~ l i  rfcl-ent , strem tcml3erattrres and 
wlltcr rliial.ity par~uneten; mrry he a f  fectetl , anti 50,500 acres, including 82 
r i  ver 14 l es , a f  natural strem will be ilxpsunded by tl;c Devil -Matanra d m  
j : tpc IUI j c  11:1i~n t s . 

' i ' l ~ :  ilni t.cd :itat<:$ i : i ~ i l  ;uacl N i l ( /  l i l a c *  !<cr-vic:c~ , pcir ctlant t u prc~vi 5 iol ls il; 
t lru i: i ; u ~ t  W i  l t l  l i fc. CoorJin;tt:dorl Ac. f ;111tl i he "L :oopel ;at ivr :{g~.ewnent i~e*bqreen 
r i le '<ep.~iict? imd t l~e State o f  Alaska, I)ep;~rb~~ent o f  F i s h  rmd i;,?n~e'' pmvitleit 
I~lrrtl i I:$: te t l~e  Spoiq"i Fisl-r i3ivis i on (A l i s k n  i)w:irtnient o f  I 3  sh antbl C;;tmc) in ttzcf 
rurtoumt u i  $8,CdOO tinrir.,ih: thc. puaiod ,Jcrly : , 1974 at, \I:l~lc 70 , ta75, mri 
:;;16p000 tl~arinj; tlia? pesh?botl .IuIy 1, $973 311~1 ,JUIIC: 30, 1976 f o r  hl.ologl;c;il 
sul*viql., :raad st:u*dics o f  eiae Satsi W,n ;lRiverr h;nsi!n. 



Mith available funds sttlciy obj ecti\res were to: I) Jete 
ruladror~~ous sport f ish species present ancl tl:eir cl istr ibutio:~ i n  the mxi-n- 

s t m ~  Switna River, its tributari.es, md peripheral slough areas ; 2 )  mesnre 
d~&ca l ,  physical, and biologic;lb parmeters associated with tihe mainstenk 
wtd h p o r t l ~ n t  tributaries ; 3) cietex~cbe the most accgtable s i l ~ % p l h g  
techniques fo r  the higllly variabl e c o n d i t i o l ~  existing in the Susitna River ; 
2 4 define future studies reauired to fui ly iiJ*t* t k  i q m p a t t s  md. 
e f fe&s o f  hydroelectric develoGl~c.nt upon tll& Su:; i tna River fi-slhev resoul-ce a 

Stuw results are discussed ill the follo~qini: tex t ,  conclusions .presented 
llihcre possible, and rec e n b t i o n s  made .fox- further d e f i n i t i v e  biological. 
j i lvcst ignt  ions. 

'The hydroelectric 13roject unclcr s tud~l  w i l l .  have major ef fec ts  upon the 
Sus i tna River .which draills an area of approxinratc'l y 20,000 square miles. That 
pnrti.un oi: the river above the proposed Devil Calyon d m  s i t e  d.rains approxi- 
n~ i t e ly  6,000 sqare miles. The Sus i tm River bssin i.s bounhd on the east 
by th& Coppel: River plateau and the Talkeetna Mountains, on the ~ ~ e s t  and 
north by the n i ~ u n t a i ~  of the Alaska Range, and on the soutl~ the Talkcetna 
Mountaj.ns ,md Cook Inlet. 

The Maclaren, the Oshet~~ i i ,  akd 'l'yonc rivers arc the 1a:rgest tr'ibu- 
taries oî  the busitna River above Devil Cnnyon. The Tyone River is the anly 
one oi: the three wIlich i s  nor:-glacial. TIlere are numerous smaller tribu- 
taries lvhich f l ~ ~ c t u a t e  greatly i n  seaso~lal rate o f  flow, but remain s i l t  
free or  clc:lr  rougho out t h e  year. 

'l'lxc Sus itna River  trii~t~t ar i c.s b e l u ~  Uevi l C:alyo~~, Tor the ~ilos t part , 
originate i n  the surromding mourlt;rins. 'IXe Chulitna, Tal.keetna, and Yentna 
a r e  the xnaj or tributaries, a l l  of which are giacf al . Clear water tributaries 
below Devil Canyon collectively exert considerable influence and are the 
lnaj o r  f i sh 13roc'iucing waters in thi 5 sys tern. 'Tl~e rew j or  non- glaci-nl tribu- 
t:r r ics inc lu;lc: Portage Creek, In&i:m liiver , Montana Creek, Goose Creek, 
Shecp Ct*ecl\, Li t t le  Willow md Willau Creeks, Deshka River, rutd Rlexandcr 
c: reek, 

''I'l~c worli described i n  this report x~as cor~ducted on the Susitrla River 
pria~xtsi l y  from Porstagc Creek (located ap~?r~xi~ilat(: ly three miles below 
i3ev.i 1. Ctmyon) duwfiqtrem t o  the mouth o f  t.hc Ycntn;~ River. 

( t  f i b  I .  int.0 t f ~ c  iqlswtre;ufi .iiiqx)lliabsc:tkt. r c  d ].ate ~ I I ~ C I .  

wk ls  ai:c::(_ai"&~\J l i shed t o  attwnpt i.lle capxure ole  lain ins ten1 residing fish.  Tiailc 
2nd P,utlger.;~r).. ses traillts nrfcludetl :lclditi.onal. f i c li.1 s tudi.es in are upstrcm 
ii~iy,ui.mrimca~ area &.ring the ]!I75 s~;l~ulic?r.  field seasori. 

avc ! ro :m:I f-r~na s;n?q, 1 i ng  s i tt-s du ri.rig tile w ix~ter.  \~*:i:, r-rccoirrpli.sl~ed 
~ 1 . 4  ;I i-ixeii wijlg ;1i.rc;r.afm-t on skis, A 2O-Poot iu i -~er l to i i - t ,  i?owcrncd by GEI 85 
j : ~ i i ~ ~ c _ ~ , c ~ ~ j ; t : p  t,i.llI,o;lrd, Ma:; lxsetj f - c j  travel on t.bc ';~~:ii.na ii*ivur Clus-iril: the ice-  
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p:i:*r bccausc o f  severc icing tondi.tions 311d recluced flws i n  tllc tr ibutaries 
Ju r  in!: t h e  IJ inter monftl~s, which rlay result in I )  territorial. d i s p l a c e ~ ~ ~ e n t  of  
i t . r t a i  11 sl~ccies ;mJ si.zes o f  Fish, 31:d 1) winter hahitat preferences, i , c .  , 
At-( 1 i t  - i - ; ~ ~ ~ ' i  t n c  rTl~ym;~ll.us nrctictis) npiJear t o  prefer i;ir,kcr bodics ill- w n t c r  

--& . -- - '- ---- 
dur HI~.  I lit lii n t  tlr , s?.hs tarlt la1 space and, in ):enera l , 3 higher q1.1~1 i t ~  
em. i rr-r;-~ii~cn t ir!:ly i,c provideil lor arjuat ic species . Conccrn about Ithis untlcf incd 
!jligi-:i: inn i:? the i m s i s  Tor ilcsigrtiq n biological and 1 03 ogici31 study 
t hi. i i i r - lu~ ic~ l  tho t ribr.1tnr.i cs ;is well as the mainstem Susitnn Rivt:r. 

I ,  I.  

i hc ~:oi:mcrcjal Fish Divi.:.i on i n i  tiatccl studies i n  1974 on the s l o y h s  
i i~ : t  i :xr i 11:: tan iiiA\s-itnn River f rc lrn t he  Chul i t n n  River ws trem t o  i l Canyon 
r t  t 7 j . 'I'his work was cont imed and cv;tnded i n t o  t h e  'i'alkeetna 
c !  1 t i  T i  F e e  I I t  was not the intent of (he: Sport F i sh  
i j iv is i  on to Jixrblicate work corliluctetl by Barrott nncl Friese, but ito su1~3le- 
i~ctnt i t  wit11 l implological dat:t and t o  ftlrtller stuihr resident species and 
' i i . ' t i  t<t t  alecns not includetl i n  t h c i r  prior  ;~ntl  ~ n - ~ b i n ~  studies.  

'!'he ntonl3cra; of f i s h  r~nd/ot species collected during the Fishciy studies 
. I :. not s ta t is t i -cnl ly  s i p i f i c n n t  i n  t!l;rt the s l e  s i zes  04" slkgnhers 
collcctctl are inadequate t o  define specific poptilation sizes. The samples 
a!, t ;I i tlcrl arc inrportant , hocuever , as the)i document the presencc o f  3 nmber 
o f  f l s ! ~  srrccies, seasonally, in both the Susitna River mailstem and t r ibu-  
tary \b':itcrs . 

* \+ : nc sct~sonal. Fisheries investigations 11ave provided considcral~ lr insight 
iii4.o 1 )  the cxt-rcsne difficulty i n  assessing either s m m r  or winter mainstem 
Nu:,i tn:: Ri~per fisll stocks due t o  high flvws carryin? debris  and extreme ice 
i111i1 :;r-itjw conditions respect ivcl!. , and 2) f~:ueure study requirements necessary 
t o  ticrrrminc the significmcc and extent sf the intm-system migrati-onal 
~~l~eno~i~oiinn exhill etcd by resident and anadromous f i s h  species. 

ivinter. investig;ations t o  iloctment the presonce o f  rearing sa 
i n  rtlc m;iins:cm Susitna River. began Fe5mar~ 10,  1975 and continu 
4 1 5 'Ihu n ~ n i ~ t e m  Susitna River was sarrple~l w i t h  ni~inow trans, 
q i i  l ric:.ts, clri:i electroshocker a t  I1 lacatiorn~ bemeen Susitna s t a t iun  and 
?:ilo i ' i ~ ~ i t ~  l ii;:hway Bridge, a J i s  tmce of appro xi mat el.^ SO a l i l  es , mcl .two 
I t)ir;. T i 0125 3 1 2 0 ~ ~  nevi l C q o n ,  Studies conducted during Marc11 a t t l  Apai 1, 
1 q7:; ~1ocia.lcnted reariay: coho, ci*ticnook, chtmi, (0. ketn) , gr;~yli .ng,  snt?-pin 
( C o ~ t u r  rxa14iUco....r.nr. ..+ - -dm---U coqniltus) Me-.4- , bulrbot (IJot;k .--- - c ~ u L % ~ ~ /  lotal , whitef i511 ' p f eqonus  z. ) and sucker 

-aw-&-- 

(C n t a:: t c?i:il is 
*'. A ."--- *Pew. .-, ) over-wxnterlnc in the mairstem Susi t n a  River down- 

stl*c:g;urii ~TOXI) lighway IRridge (Table 1). '171e s a ~ ~ ~ l i n g  s i tes  an([ d is -  
t r - i h i . t r i o i ~  firlclin!:s are also i~lottect on aerial. photojirav!~~ in the .\ppendix 
of t h i s  T O ~ T ~ .  

'~fii.rritn~ t:-a~?r; were instal lr t l  i n  L%r~Pai~a Creek, nt;ir tlie t i l l  ec forks. 
, l i ~ l  i i l  c:rcbchk, iintler t:hc 'hi!:ii~t{;lv bridge,  durin;: thc first  ~~r:ch. of' i\pril , 

1 .I ;' I; i~ltc! 143 t ct* i .t:h (*110~k:h <16:1,tI1 t.~~lde,r the  i cc coul tl be Pountl tc3 e rfective ly 
- t - IJiric>x to i l : i c 9  tlatc, d i  f f icu t tv  was experienced i x l  fiirling 

~ f ' f  l r u i  crr t  w ; i t r r  i ttve!s t~nt l r r  t t ~ e  i c e  en SP* mimm traps -In t h e  tri t~utaries . 



Snii ipl in :: t k ~ i  1.5 Nr alitl~c! 2% ;al>cl 

L):1 i". c: .-"- - Eoc:~t i 013 -- - -".-- .- .- - Fdotg,.lo$ 
-c-p.--- 

Sampl cd Species Captut.~tl 
up- ---------- -.- % -- 

I k b .  10 D l  r c x t l y  oCF mouth 6 Plini~ot\r Trap5 24 
of  S l~cep  Crcch 

2 i i l i  l e ~  ~ 0 a l t 1 5  of '  h hiinnow Trap-; 72 
I;;is'ltr\l.i t:na R i  vcr 

b la re  2:; Iliri8:tly o f f  laolltli I bf i n t ~ o l ~  ' ! ' ~ a p s  48 
Morr & : ~ r m  Creel; 

A ~ Y .  10 2 .  2 miles nori l i  o f  25 blinrlow l'r-aps 192 
W i l  low C ~ c e k  

I .  ?[i I00 y a r d s  clui~~: - 1 2  &;inno:., imp- 4- 8 
:; t rc3m ,J3y CT*CTL 1 G i l l  Nct- 4 8 

:i ~~rilslls s o u t h  of* F, .t ect r -osh~ :  \ *  I.-T 

I1;ir-ks tlwy. Rr i t l j y  

k: . ;~;  t.:oht~ s;~linon, AS-- c11 i nook sa lmon , CS- clr~i!n s il;:oll , 5- sucker , Gil-gray1 i np, , 
IVP i n n  b~lt-i,ot , S C - - : ~ L ~ ~ ~ I ~ I ~ I I  



iili~u~trw t Y ; i p ~  and g i i  n6.t s were installed i n  t h e  mminst~m %.sitria River 
d j ~ ~ t .  Devil i:;ulyoil from J$l~ril. 2.1 t o  i1pri.l 24,  1975. A g i l l  net 1 2  
nliimo:~ traps xcre stationed 100 yards downstream from Jay Creek for 24 hours 
with ncl:ative rcsults. S i x  tr;lps m d  axle g i l l  net were placcd 1.00 yards 
do~.jnstream $rat] Ueadjna~ Creek Ior 1 2  f~ours, a1 so witllaut cal?turing l i sh .  

. -3 

i hi: rnost successfu3 w.inte2. s3ml,l i llg :i\c:iuliquc For the: Sus i tna liiver 
:xj~peared ta be 1:he bacQ>aclc e? ~ i : t  l-oshocltcr. Hot\~cvcr , t l  l i s  1:ecllilic~ue is 

tcJ to late winter after ccrt;lir, areas ;icco~~~c: .ice Irce ;mil hefore higtl 
s i l t  .ir-aden f l o ~ a  begin. Minow tI.np2: wcrcl ;lot 3s cfl'cc~i.ve d u r i y  th:he 
winter as during t h e  sr r becaustl Tl.sil ; I I -C ict.l1;irgjs i.11 colcl water a d .  may 

F t not enter tile t xap  GS rcadi-ly. illus, srurt~3jes colletrtc~d lllav not be hdicat ive 
o f  f i s h  nl~nl,crs prescl~t at any ~iverr s i te .  'nrrle i s  3 i lccd l o r  testing of 
niilre e j i fec t i ve  trapl~.irlg or  f i sh  collol:tirxg devices during t h e  ~\'irlter season, 

Surrmes injiestigations o f  i i sh  species ilfialji ting :ilc: ~n:;in:; :en% Smitna 
River begal qTa~e  17, 1975. Fo l l~~ \ i i ng  a rc.cnmaissru~cc a:ci gel-lcr:il. Ct~niliari- 
zation t r i p  t o  identify potential sanp:l. i~~g s i t c s  , ;i   tar;^ ~-:nnp was established 
iin the Deshka K l  ver near thc confl~lcncc w i t h  the Sus i tlIi1 /Liver. I!cgiming 
the week of ,Time 2 3 ,  19 75, a crehf or two b.ic?logi:;ts i;pcmt lour J:rys each week 
t..hrouglx J u l y ,  19 75 s aq l ing  for rearing C-islt i.11 tile ~ikains t cn~ Scisitna River. 
fro~m the Parlts Iliyh~vay ]]ridge dmmstrem. 'I:llc rosul ts  oi' t!i-i s i:ivc week 
sampling peri or! indicate thc follow ing : i J knacirolnnus 531~fic)ll 1'r-y 3', rzinbaw 
t r c ~ u l : ,  a ~ d  grayling are scarce i n  t h ~  si119: 1.;13en water o l  t lw  ma in:;t>n-i 
Sus i t l~a  River d~trin!; t h i s  t.inlc oT year- ar-itl, 2 )  ~ , i r j l i t c . i ' i r ; i l ,  q ; c - r . i l j ~ x r l ,  and suckcrs 
werc3 comi~i-i i y c;+ptur,cd i n  thc tttrl, i d  S~i.i.Ln3 [ t i  vcr , 'iLo coilo i'v, 50 and 
69 ttuii in i cll\t:th, were sap tured a t  a s a r ~ c l l ~ : ~ ~  1;eitr the mouth of Sheel, Creek and 
two ckilnook P r y ,  59 ?ad -60 m i n  lengtll, wel-c collect eci clobr~~strenm of 
Wi l l c )k :  Crcck. W i t 1 1  the exception af tilcse four  fry, no other sah110n fv, 
rainiiov: t rou t ,  o r  gray1 ing were captured in  the? Susitna iZiver i~hen the silt 
l,oad was h.i-gh. The reasm f o r  the sc:,irci t y  of salmoni & i n  the ina.instun 
Suiii t ~ i a  cou1.d bi. i ~ r t r i bu t ed  t.o a preference fox c learwater by tilesc species 
n=riil t i l t t  outmii;r;it ion o f  chinook ~ I J  cdlo r;almon smolts, pillk aiil chm sal~~ion 
f1-y bc:iorc sanij?ii.llg cfl:oris werc inj-tinted. l'l~c or1l.y smq~I~ : lg  techniques 
wl?icii proveii Ccas i.bl c l o r  col lc;tillg f iy during rhc !ligh flow pth1,iod or  t h e  

. . I :  1 %  r i i 1 d I ? -  (1 i .l l frets were :.nc l li.cr i.vc 
i jct:; i~i~?~ 0 ky dr.i ; l ~ g  i - i  5 .in the r.i.~t:r chi?. i H I ,  t l i t b  high s c 1' s70'ku'~ .";, 'YElc 
i~g~~: lp ; j~~  f t - - k  elect r . ~ ~ 4  iockv 1. i YP a . 1 ~ 0  f - i i~sat is  J - & C ~ - O ~ >  w l ~ c l i ~  ~ u r l ~ i d i t ) ~  i 5 ! ~ i g h  hc- 
~ i l - l s c ~  n i  re~-t:cd l'~sll C;UUIO~: l l i 3  5di-n OT c ~ ~ ~ ~ T I I I * c . c I .  

4 g 1- 197!3 t l i c h  I1,isa i..illq.r id ,  ~ilcrvccl t . i . k ~ i i i  r lxc\ I1e~hhi.i i<ivcr t o  
e l  S i .>tlgh:; i l i  t l t c \  (;o!cl C r ~ ~ l i  ;i:.ca :~nd ~i i . : i f  reksn to i ) c  [ii t:;ulyori 

ij7: L* :;:ririp 1 trtX f o r  f i  >,i) i r l  ~ : ~ ~ r j r u l z  t ion wi.211 ( hi. iilimol ogi.cal sttiJy. !:esults of: 
L i I J I Let: 5 i r  . i ' I  t .  . Scirli n;j l ~ a c  corlcluc ~ t : d  a t  f o l ~ r  
: ; i t e s  i n  rhc innjnstt.ii~ Susiinn b e ~ e e l r  C c , r c i  (:rccb. ;it i'ortage ('leek wit11 
I I L ? ) ; ; ~ ~  " i k ~ k , ~  !-f:5t:i.!l"l-&<* 



? 'able 2 .  Fish  Collected i n  Sloup;hs Betcee1.i T a l k e e t n a  and P o r ~ a g e  Creek, 
Devil's -Canyon Project, Z.975. 

Slough 
. - Nu~rber 

m 

Species 
Collected 

Number E'3 c;h 
"CbElcc~ed " Si ie . (nm) 

s-- ,.___I 

Date --.- - 

BtH Cxinsok 
Grayling 
Sucker 

Grayiing 
Whitefish 

Chinook 
Grayling 

Grayling 
ha. ye f i sh  

C ~ h o  
Gray l i n g  
Bkssrbst 
Sucker 

a ina lnk  
Coho 
Gray1 i n g  
\$%$tef j s h  
BW-rhut 
Sucker 



liri-tic g~,r;yling are the mast cnlmon resiclent rccreationtlll y i~llportant 
s ; ~ -  i cs f iidi $;enow t o  * e  b:aitna River Basin. Grtiyl in3 occw i n  the 
i ~ l a j o ~ i t y  o f  fresh water tributaries of the Sus i tna  River, both luipserecun a d  
i',a\q~~~trcrun nf  the Devil's Canyon I i a n  s i te ,  and were docmented specifically 
i n  these irm'te~liate (;I trem tribtitaries o f  Poragc and Fotlrtlll o f  Ju ly  
creeks , a - %il i nclinn i?ivcr. 

tin age-1enk;th frequency of 53 grayling collecteci fro111 Portace Creek is 
- !!i,sitntcJ ---a$% i n  Tables 3 iuld 4 as general inclication a f  grv l . ing  s i z e  and age 
so::i~:i~s i t ion . 

Arctic ~ray'ing efiibit intra-systen~ migraticE5 and a need exists fo r  
ca rprchensivc s t~rdies  o f  these seasonal movements ant1 their si,cnif icnnce t o  
iietcllidnc the overall e f fec ts  of the potential loss o f  ; r n ~  of' f h e i l  a<lt~atic 
h c i  it at., 

'\'I l Five species ~f sa n u t  i l ize rhe :<\.IS i tna River ant1 a 1 : 
t-x;uaI Zy i;ri?ol-t:;nt. The Sport Fish i l iv is ion recognizes tile chinrrok :lnd caho 
sabiion i ~ s  hal-~ing the greatest potential for sn t i s fv inz  f ? ~ t u r e  rec reat ion2 t 
ncetis . '!'tie Coiane~ci a l  Fish Division studies pink ,* chum, and sockcyc 
(0. - *-*-- i~es.k;lf sainion and rgor ted  on these species in t:leir section. 

A nianher of kgzy tributaries o f  t h e  Susitna River were selcc~rd fo r  
c!;innok r;al;lton escapement d u r i q  1975 (Tables 5 md 6) .  I t  should be notetf 
these cscqement cnmts do nor coi7stilute total  nrmhers, but indicate 
i c l  i t t  i v e  drtutdmce arid h p i c t  die  inrportrlce aT t l~e  St15 i tna Ri.ver iii; nn 
;iiect~xlc Q T  access. Ilpstre;m i~npounhent mlly a f f e c t  the ~ ~ i g m t i o n  ::f f i s h  i n t o  
1,qv :;n:nqriir~g streams. Prior t o  i l ~ o r m h e n t  the magni tutic sf  mntlruirous 
sn lrnol> esr:npaRents should be enmeraced total lv. 

.';pc:- ies tliversi ty l ~ a s  i~ecomc witlcly tscd as 311 i nil ir;it:jr d w:r:-v- 
y j3-j ccars i ty i.ndi ccs nl;g)r be awl iecl t o  an?? h io t  i c* co~liliirni t y  i ~ i i t  li;l\:t1 

T i  I ; : ~ ~ !  ~;j \ ic: : ; t  ; ~ f t p l i ~ i l t j ~ n  bcnthas, ?:uch indices rcl;itc rite r.~a~~i:cr o f  
!\ i : i t i t ;  0:' o*g:cirisms to t he  total ntnnher of orj:;rr: i s m  arid to t he  r~in~!>!?cr o t' 

;-I[ ;i i.1 tiua 1s o T each kit?tl, Undisf urbed natural eonmuni ti es are assuned t o  
;+ 3 high divc:rsity; tllat is, a relaf ively fal-ge ntmber of spcc:ies, w i t h  

rlc: .; ;~c;-i c?s hnaiiv: dispmporti.onately large nur2bess of individuzls , (1.i nd , 
7 i14versit-v is cornsidereti t o  he a semi Live bi.oass;~y For assess in!: 

f - v Y  

R -ray j I i > i . g ~ l ~ n t  al stress (Cantlon, 1969; \\iillm, 1978) . r ite divers i ty o P a 
i:o: ,I:*,  li~. r c y  i.5 n i n e a n i ~ f t ~ l  rjarmetcr whidn can h e  nre;lsurcd (Warren , 19 71 1 . 
; i : c : * h i . i i  U I : ~ ) ! ~ ; L ; L Z C ~  t h e  impo~trslce o f  d i v z r s i v  in deiinin(: thc eilvirom~cnt;ii 
ir m;:i-tc of &;PII~CS LO a system. To pri~pcrj? :Assess irrrpacts, a divcszi P.. 
I I 

i ,:# .$.: ; si~oul  tl be com~?uted, irsinfc itlentical ili.-ttlocinl ojy , before . d~turirhg , ;inti 
<+I t"' t. : &* can P*8 t rit~ik:T i 

In cjl-cicr ilsc ;i syvccie~ RS ail ilaclicn-tor cjri::inisl;i, itc; c ~ n v i ~ * o i ~ ~ i i ~ ~ i t : ~ I  
. i t  i ; , a . . : i i : d h l ~ - ;  mu.; t bc? renson:tlr l v .cifcl l i!i: f ined ~ t r i  tJli 7 rat her il;li jrlw i I ,it i : b b  

* , : 4.1 A t has beer1 demonstrated :'.i~nt prcse~~t-r oi' sr~cc i cf- i r j  tbc 
i 4 : f l i - h r s .  !ipl:c:nernpt.era i ~ n d  Iplecq-ttern i n  streliins inclicat~: t i q~o l  lii~cii l+:;itriA.;. 

L or : I  6 ;  ; i' l,1~1:11 C.l~cb-e orde*i*c: were obscwett or? rocks in t i le i q-)otr~~(!:-ci~*t ;;I-(., i 

i-4 (hv '" . i is i~.n;!  Ilisi@ls dur ' i~~;;  the L;iPe rlrpntex- f i e ] ( !  trilh A r r ~ i l  2 i  : /~rf~*i t i ;y!  

.II.,J i I ? :  7 i i r  f 2 1  l i t  t i  ; , i ~ r ~ : l \ a "  , 





$ )  k-c! t t.\<:Z $ 1075 * - - * -  - . _. --_ _...-- I - - - I - - * .I" C... 7 . -.. I-- --- - - ..- - -  - - - --- 

i )eshkn River  Systeln 
A l  cxaritlcr Creek -Systcln 
Lakc Cxcek System* 

"%'tk 't achu f i t n a  Fii v c r  * 
i'et er .s ~ r e & k *  
<:;inyon Creekk  

'Table 0, E n s t  S ide  S u s i t n : ~  River Chi nook Salmon E'sc::pcinent, D i ' ~ i . 1  ' s Canyo11 
P r o j e ~ t ,  1975. 

------ - .------ - p - - - - r r s  - --I-_-..--.- .--. --I-P..-P- 

I le l icol~ter  f:ixed Wing 
Aerial Counts Ac:r i 3.1 C o u ~ l t h  G r o ; l l r d  Cou~p,t -- ----.- -- - - -- - ---- -. -- - -- - --- - - ---- em- 

' r d i  f 1 ~ l t \ :  C: reek * -  

I, ~f kc: %Vi 1 lop!~ (:seek 1 513 
-t ,- Z < - I  :;! L ~ J  i f ~ l a  P r i  \ ~ c :  1 -  s .fi 

Shcibi~ (: rcci. 
~ ;<IC.>S (2 ~:rc!d< 
Fbon t ail;] C~t :e l ,  - 
@i.se;ani Il r r ; ~  6': rt\ i .h A 161 
1;;tr;h f:~:r . ' fa i i~t t l i tn ; rn  I?ia/er* - 
;.li!-ltll rl f + ' k j  r - I<  t l t l r t  l -i "cml;i ft i verk - - 
EQa.;rir i cc: C: rec4,* - 
1 nc! i:211 It vc L* - 
lkYrt < i y , t b  c:I.,L.ol; - -- 



I i c n x i ~ i  c inlrertcbrates were snn73lecl during the smner season with e ight  
urti f i c i a l  substrates (Tahles 6 and 7) . Slhstmtes were placetl i n  the  main- 
:; :~:m Susi t n : ~  River one inilc upstreal3 -From the T1e:ihka River, 100 yards ystrem 
o f  iiiillo~g <:re&, and tiirltely al~ovc Goltf Crclck. ItL:~tcr FnPI Creek &md 
Foarth o r  .J~llv Creek,  whid~ are clear water t r ihut ; l r ics  of the 'Sr l s i tna ,  were 
;I! so saw] cti. ,211 locati.ons wit11  the exception of i:ourth o f  July Creek were 
s:i;.~~lc~i w i  tli 13go a r t i f i c ia l  suhstratcs for :I nerintl o f  30 days. Fourth sf 
.7111y (:reek wtts snmt73.etI hy \land holtlino, a screen (36" x 36") and s t i r r i n g  the 
ski!,str.rtc: iiiurkctli ntely i p s t  rean. i\q\.i;lti c j nscc t~  c -c i l  l ccted i n  ho th  the 
.qusitn;l irnd tril~utztries :rrc ty~icnl cli?;ln cold w;ltcl* strtms i n  Alaska. 
IIile l o  tiw .:rt-?stricteLi time fringe avail&J.e for t h i s  stut* ar~tl report pre- 
pa rat ion,  i i : . i t l i i t i ~  invertebrates are keyed onlv t o .  fmi ly . 

'rllc lil:u~ol o ~ i c a l  stutly was i nit iatet l  ?fardl 2 6 ,  197 5 es~ ta l~ l i sh ing  
saiiil'le sites on the S ~ ~ s i t n a  River a d  3.11 m;ljor east s ide  tr ibutaries From 
t h e  iJ31^k5 i [ ~ ~ J I w ; I v  Bridge d a g ~ t s t r e a n .  IJater s;anvles were collec'ted on a bi-weekly 
b;r+is a t  t h e  bridge crussiny.~ of cad1 t r ibu ta ry .  Parmeters me,asured were water 
tru:ipcl*nture, pll, tu rb i t i i ty  , contluctivity , t o t a l  h l k n l i n i  ty , to ta l  hardness, and 
d i  s solvcct oxvj;en. 

'I'r?i~ly~cr;ltur-cs were nl.a;t~ i:lt,ni tu rctl wi t h  Rvnn Thcnrok ks;il,hs ('iIoJel d - 30' F. ) 
i l :  : l ~ t r  .';usitlzn itiver, itir-di (.reek, mrl iVillcm t:r*cck. I t  i s  in t tercs t ing to  
n ~ ? e  thc :;imil;lriw i n  tan[lcr;~ture trer~tk l~cmccn the Susitna River and rlote 
t l ~ c  s . i rn i lnr iq t  in t eraturc trends bctwcen the  Susitna River and t r ibutar ies  
(Fi2ure.s 1, 2 ,  and For cxnm.~le, bo& thc Susitna  rive^ md iJillo\v Creek 
~neasured 152~ 1'. on April 1, 1975. A slow warnline t rend was observed i n  both 
rivers i i n t i l  ?I:iv 14, 11975 wllcn e ~ a t ~ ~ r e s  of  b o ~  rivers were meastared a t  
approxiin;~tciv rih" F. A stearfy rrl trend occ~lrs after Yay 15 ~ l r l t i l  tlne 
~i inx i r~nan  tc.i:pcr;,t~ire was reached i n  mid-.July. 'l'hc maxiinm~ water terrlperaturc 
i n  the Sv;itn;l River w a  ~ 5 . 5 ~  F. ,luly 12, 1975. IVillaw Crcek exhibited a 
mmimmn o f  5h0 F. &ring a e  period $July 7 through July 10,1975. hIaxPmum 
and inini.l:ius tli~lily water temperattires monitored by the tllerniographs are 
prc:>;cnte$l i n  'T;i!ll.cs I) zmct 20.  Thc tmperattrre rc~nairned sel:istively stable i n  
l~ocii river.; 21t2tr~4cen .J~lly 1 5  a~ld  Aus?ust 3 0 ,  1075, fluctuating between 4 8 O  F. 

I I 1 5 . !lie water  talrpernturcR began t o  tlecreasc by S e ~ ~ t e ~ ~ d ~ e r  5 ,  1375 and 
was F. i l l  t~otfr ~e Susitna River :rnJ Willaw #:reek on September 2 3 ,  1975 
wI?c.r~ ttlr t i ~ c ~ n ~ ~ o ) :  r;iphs were rmnvcil. 

i , , ~  t * ,  i cSc tritrutax*-ir.CrnS of tale Sa:s i tsaa Rl  ver t.lowns.trt;and, Frm the Parks 
; , I  ;: rQi +:;t do not h a v ~  i:ike svs tafls present , i~u t  :ire the  result of 

5r i r. l a L  c b  ; i r i r l  stil.ps\arface nlnof f PP^O~II the surrouncling rl~oimtains and f o o a i l l s  . 
bTr.*n L;?! I :: rcck , Slleg Creek, Gooso Creek, Caswel 1 (:reek, Kaslihpitna River, ;ad 
1, I 7 -  I- 1 r-s Lf i ; l ~ . ;  C'reck tempersntures were taken biweekl y nr.iL tren& were con- 
:, i % ~erlu iv .  i t l i  measureme:~ts o f  thc Susitna Tti.ver alzd !Ji l l mv (:seek (Fikvres 4 -  11 ) . 

' 9  

14 i r-cl~ iJ rcch. wns selectct l  as . I  tkcmografdr s i t.c t o  co i l ect t&hTe~ntur@ 
c:;lTa 0:1 ;,I. cr*ec.k draillialp, a lakc. U i  rdl Creek i s  ~ 1 4 1 e  otrtlet o f  I:ish Lake mdd 
er~s~cier i n t c ~  flit:. S~ r s i tnn  River L1pstre.m of' t l ~e  Parks liighway ilridge. It also 
.ij i*fer.cd Tratrl tllc t r i h ~ i t  ;rlvi.es clwnc tre~irri o f  t h e  13arl\s i ligl~w;ay 13ri tlge by t zuvi nb~ 
,i;:; ;: r ; ~ d i  c n t  ;irnltl vo Lune. '1'enryer;iturcs were cons i clt-~-aii>Ly wanllcn in tEi-cdk 

t:rcc.l , ;I:; s i*~~pt?ctetl ,  rcacf~ r nj: ;I high o f  69" IF. on .Ju Y y 10, 1975 (Tahle TI) . 
I,{:rrt i c ,  esi~-i.rc~~r~i!ent I ~ ~ t v c  the? ::ca~~aci*ty to re ta in  heat ,  iflesultia~\q irn d i f  Fere?n~t 
I.]aii r11i;r 1 yz,rt t c f i t ~ x r ;  Lllart 1ot.c CIIV rrora~lelzts, i,;ijccs ( 1 %  :;ct ;~:t 3:; n l,uff'e:.n* l,y 

I v 
~ . ; i , l l ~ ~ ~ j & ~ 2 i ~ ~ ~ ~  ril~:~tl~~zl*l::kn:; is~ilh~:4,@ 1.11t: t : ~ k ~ ~ ~ ~ ~ i ~ * ~  \9:l**t:t~\rl~hs ;mt,l $;~~ak3ili*~~~:+~~l r"!t;qlJs i;lA 

d;.li:i I :  4: I r:  i &, T I a[<l.t:; hcx.a?arf n,t .jri*traXtact j v j  Zy , 



-35;C - A q s ~ t  l c  Ic-ceriebraxes Co:iec;cd in Clearwater Tributaries of t h c  S ~ i s i t n 2 ~  R ive r ,  D e v i l  Canyon 
4 

v -% 
A & b j c c t  is:s, 

Trichopt era 

Dipt e r in  
Plecopt era  

Ephemeroy~ era 

Tuyb~?% f aria 

Diptera 

Sericsstsmat idae 
k9yacopf;il idae 
IUlyacophilidae 

Perf sdidae 
Perlodidae 
Neptageniidae 
Baetidae 

Type 1 
r4 ~ y p e  2 

Type 3 
Type 4 
Type 5 
TYPE 6 
Pcrlodidae 
3,ietidac 
r'-. , 1.7 e 1 

.J i/ 
Typc 2 

No - Col lectiofi Method Collection Dates - VCI- - 

A r t i f f  c ia8  Sub- 
s t ra te  basket. 

53 

Aug 13 

Aug 7 - Sep 7 



P * ":zi:;sec: ~ ~ s i t r " . c i  ~ 7 1 ;  i ~ ~ \ 0 ; 1 : ~ ~ r a  - Rhyacophililac 
1 -  f.*,..P e-. P ~2~ L - cdS:~  L rcz; D12:erz Type I 
c o x  g~r tc j i  Type 2 

?lcco?tcrn Pcrlsdidac 
Perlsdidac 

'P" ~ $ ; ~ ~ e r o ~ t  era  Baet i dac  
C ; g x k a c t a  

Tricoptera 
- 2  - 4 -  b A t i ~ E ? F l k  

Ephemeropt era 

& r  
<--. - e 4 " < .  

. , ~ I E I S  L L .  S;JS ~ T T . . Z  "p. . icoptcra - 
f i . j~sr rcar :  fro:: Plcaoptcrn 

t- zcsh!<n R i*~c l -  L ~ ; ~ C ' E C T C ! ~ ~ ~ C ? T ~  

Artificial SxS- 
s t r a t e  bzskcr  129 

A?;g 7 - Scp 7 

J u l  I - Sep l 





i 

- 3 0  
-3 , 

Apr 1 \!a? 1 3tln f 3 u ;  i Aug 1 Sep I 





r . 
'L8:ib 1 P 3. tiax i m ~ . ~ i i ~  and t4i.n itxii,;t L)ai 1 y Wate r 1 ci-perati~rcs ( O  1:--"l!:yanH The rrno- 

g r : ~ p l ~ ,  b:aclcl 11-50) from t h e  $usi rn;i River n t  P a r k s  lilik;himy Rrj t lge,  
Devil Canyon Project,  1975. 

. .  . . .  . . . . . . . .  . . -  

-I - -  -. -.- - - --*.- ---.--C--- XI- ---_I -- ---..------ 7- - --- -- ---ID---------- 

Temperature Temperature Temperature 
Date Flax, ' M ~ Y P .  D r t t  e Max. i f in ,  B~1t.e Nax, Fiin, 
*-I- --.-"-~-..- - P - . . I - - L - C L U -  ---- ---- -I---- 
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'i'abic j i . I\?:AX i~oum a l ~ d  N i n i  njum Daily  i:'at c r  Tuinj~crnr urcz  ( c [ : - l j i t j f ; ~ ~ ~ t f  ' l ' i ~ :  1 - i ~ i . 1 -  

grapli, Model D-30) Prom Birch .Creek, D e v i l  Canyon i3roj  ~ c t ,  - .  i ! i 75 .  - 

A i j r  11 
1 2 .  
13 
14  
15 
15 
1% 
H 8 
19 
20 
2 1 
22 
23 
24 
23 
26 
27 
28 
20 
30 

May 1 
2 
3 
4 
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r b *  

::c h ig i$~s t ,  l o ~ : ~ e t  mcax valves of iimlologicnl ih ta  coilected Eronl 
.5( A : i na x<i L ~ 2  . I  r - c~qd east side tributaries c f ~ ~ ~ t n . c r m i  of the Parks I-Iighhilitcy 

&' ' &age ::rt.: ~jrcscntcd in T&l e 12. 

.A inore cictai.1 cd z ~ ~ a l y s i s  cal rrade by referring t o  1 ; i . g ~ ~  t4s 4 ~h~~~~~~ 
I 1, i i h i ~ i t  rei3rescnt tile s i x  1 ological characterisitcs measured in the 
Sasitz~a ;liver ad. s5;ven east. side tributaries, 

:ijrdrogcn ion co:~centration .in tile tributaries ediibi ted  a  tendency to  
x - i r ; ~ '  durlilg the  suininr,er (1:ig31~es :$ t ~ ~ r ~ u g ~ ~  11) , A similar rise i s  also evident 
i.n t h e  iiydrogen i aiill d a ~ a  to1 1 ectcd from the  Swi.tn:na River a t  tht: Parks kligh- 
~ 2 y  i).-.rj doe 22 

l'oti37 s lkz l in i t )~ ,  rel~resc!ltccl jil izigures -1 throug21 11, exhibited XII 

o~cral l rise tllrouglxout the sLmme; mont-hs ; csceyt i n  t h e  Kah~diit~ia River, 
k+p ; ;\h 7 - -  de~r~sns t ra tes a less dis  t. inct .incrca>;c , TIie highs cx2nrld lows varied 
Jcqe;~~! i i iig ~ly?oj=i tf2c t ril,ut;tly 1 1  1 2 a1 thougl: t,he mnsima~ 1-k i~ i t s  in all 
Q - ~ ~ ~ ~ % ~  - & r a - c v - ,  l iio grcnrcr t'llali Sh 1ng/l (:;ii:i)3. IT ;ilq2c:irs the  lowor S u i t n a  
? :*, 
~ X L - V C T  !;:IS ;I gkc :itc:r t a t ; ~  i aIk~31 ix~i tv  til;~% i. ts ?-rj h i ~ x : % r j  cs a 

- & i F  ilyres J tllroiigl:il 1 I ) sjiowr; a deirea5e i'-roin the end Q f PTZX-CII 
to ; I !r; ~tndif!~~: oi' ?%!a). , $:or ~X:~ ISZ)?~ ,  i t  dropped I'scn! 35 mg/ i CGC03 to 17 
m ! - l i  ,,. ::aC(]- :,t- { : ~ i s w c ~ l ~  Cr=<:ck. 'i'hj.s drop, i i l  e111 sever1 I.owcl* S~sitna IZivcr - .? 
tr i.hikta2- ~3 : i l j j i~3~:< tr) i:;i\rc: OCC~;IT~:I j US? 3s t i l ~  igi'3ter~ hegrin to warn: s i g  - 
i~ifici~i-lt i f. A:; smmfiel- ~ s n ~ g ~ * c ~ ~ e d ,  it ap:;t.ar*s the har&~css of these waters 
,-ern;!i::cd r=~.i:iti.?%ieIy >o~;a:;d sta[,lc. me relativt- ~ r ~ ~ b i ^ i i t y  rcflectcd in 
-1 . I " c  biis; rri.: i ~ l  l : : ~  t r ibutari  a i  wai crs during t!ie r,ionths of .Jul v ~ . Y X  l J % ~ i b ~ ~  t i s  
3vide;ii- I i r:f<~nii;lt i o n  33uescntcd i : l  i : i g L u r . i x  ;I. 7'h~sc: k:olni?ari so:~s  d a m s t r a t e  
; i  i t : r~s t ;~~t  5, ingji Cac0-1 t!~lr~t:gh .i~d.y ant-l .iug2~:7ict, P : I ~ C ~ - ( \ ~ S  t l ~ e  relative 

? : ; t& i~ i i i r~  o f  tc.ill;it:lt*inl r~;rtri-s rzmgcs i,ct>krecn 17 and 3:! mg/l (:3C03. It 
w ~ ~ i l l i l  1 3  t h e  i t  ~ ~ T C " L * S  f ~ ; i \ g ~  :I c ~ ;  i t  lesser iicgrci. oE 
f1;j lbt!j~r>.l.: I [?;ill ~ 1 7 ~  zi-;i;isjtnit, lsk~j/i:e:r w ; ~ ; ~ Q T ' s  tl; i t h ,  t1-t~ sasnr? ~ " 2 ;  ; k t  i ~~ i "  .." tc\h+ ?:tlllrWttlB"-. 

I * t i 2 c 1 i ' l * ~  l , i l t : ~ ~ i  cs csil.ibi.tcd il li.i i i ;i: c: win te-r- Ildr&lcs:; I.c\~cls . 
L L iiili:iSUyem~lntS !.or t i le  sevcn cast s._:~ic laver Susi.t!~a t r i b u -  

t~ r i : - i  ( 1 %  i ~ w - F ? : :  4 ~111-f~i~gll k l  j ~ $ 1  J ref1 C ~ C X  a   sin^ i 1 zx decrease J - I - ~ I ~  la te  
6% t7 t i :- l lr S !  a ~ ~ i i i . ? ~  w l  t h 23 ~ ~ i i l i o s / ~ ~ ~  rclf l ecting r l x  3 ~ ~ 2 ' 3 : : ~  li)lt: ad 

X 

L i 3 .  k 2 l ~ 2 ~ ~ 3 j t ~ . 2 i  ~ * < ~ ; = i ~ : c L i I l g  tJ1c Gixf@2-LiE2*c lliglle O~IL?"~ ?:ll<\ ~ ~ l i n i ~ l l ~ 7 i  5 i *ec i i - l c  Gon- 
i , i t i i i .r~~:yi. i:; .*;:,L,iicLi !'ro~n rhe niiddle of ?lay TO tiic n:iddlc a[ .Jule, a general 
r i  se I r. cons 1;: I :ait.i. is obscnled clclrj ng thc .<U~UIIC r 13i)nt !IS . C-i:~:ij)it:~ cal locti.\.i 

<j :imd > '7 , i-tp 1~ ' ~ c t  an :ib~~ax~~ilal l y  high ij:c:rt:asc in spcci tic ~:axlducta~ce 
1 .  1 ,  rttirii:ia?c:i! ~:A~Tc::I~' heavy i b ; i i i : : ;  priol* io ~ i *  Jul-irig 2;mll)le 
; - i ~ ! : : b ~ t i o r - ~ .  i ' i l t .  : ;usi t~i ; j  i( iv$:r djsplays a I t  1;igllcr sl3ccif-i-: 
c l Y i i ! & i ~ l : ; i l ~ * f $  i l i :  fl3;11 o f  !.lit1 5t:i/tti1 c;as-t 5i~!C t l - i ! ! 4 1 T , i i l c x 5  ;ulL.I. ,"I ~ ~ ~ ~ l ~ ~ v ; ~ l  
; ; j  1 4  & l k * e s  1 i ' < ~ j i ~  ri; i  1 $ I ! i . ~ t f i  l. I j r ~ k i j ; ! ~  'II~;:I~ST + 
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'furb ~j iijt) in tjle Smitrla River was rclativeiy at 55 Jackson turllidity* 
LUII?S dt~~i.i ; :  ?;M;33- :mi! .Tune (t:iipre 4). i)n .lu7y 7 a s~ibstantial rise t o  1.70 

a .-. 
.i . i .I).  wiis rric::s~~rcil a d  a l?c&. of i 5 , was i*cacllcd on 12ugl:iust: :18, 1.975. 
'i h e  maxi n~toil rc:ldii~g Tor east s i&  tr-ihutarics below the Parks H i  gltway Bridge 
.6"7=2 . S 110 r .'r. t i .  in the Kasllwi. tna Ri.ver 01% nu t 18 ,  1!375. 

Data  co.l i ectctl iiy the I!. S .  Gcologicnl Survey on three SusiLtna River 
c.lst side t r i l~u ta r ies  provi.des a l irr, i ted meals with wllich t o  colvafe data 
call  ccted in  this  study between: filar& md September, 1.975, (Table 13) . 

:'iith respect t o  Monta~a Creek, t l ~ e  ir\rai l.;ll~le figures woiil d tend t o  
sullport tcmpernture, pW, har&ess ard  speciC i c conc%lctance as d(3te 
the f ic ld during the slmnr,er of 1975. $leep Creek l'ii:ures ciumo4t be conpared 
cite t o  the tk~ime fr:me i n  which thc one set of data was collected. kiith re- 
s p c ~ t  r0 Caswel l i:rcek, temperature rmJ specv[ i.c co~lductance are the only 
parmeters whici~ fa3 l closely witllin tile range: o T li.S. Geological Survey 
data, iiarclrlcss and pi1 are significantly Jj.l!fcrc?~~t ~ ' m m  more rect-ntly collected 
d ~ t a ,  

'i'hc base {:amp was relocated Eronl the i1esN;a River q2stream t o  Gold 
Creek on i j i i g a ~ t  6 ,  1975 t o  col lcct l ~ ~ o l u g i c a l  d a t a  on the Sasfitxia River 
md t r - i j~u ta r ies  closer t o  the proy3osed dm s i t e .  

Data collected a t  four tributaries , i .c. , Fourth oC July, Gold, and 
Portage creeks, and Indim River, are shotill in Table 16. Because only a 
s ingle  sample %as collected, no tre~lds are observ;lole. One tributary, Gold 
Creek, does d i f f e r  fl-om the rwnainillg tr ibutaries,  however, in that it re- 
flecteii a s i  gnif icarltly higher pI-1, total alkalin~ity , :md harhess . No f i s h  
nopulat.ior.w were Eowd i n  Gold Creek other tlllln a. Ccw grayling, a t  the mouth, 
k l~rob<fi?le rewon f o r  the al~sence o f  fish i s  a plriccr gold mining operation 
:x~~~~ru"ir\atel y 6 ,  S miles up the (;old Creek Cany-on. F indings fo r  2:ourth o f  
. l u ly  <:reek, Indi.;ul River, and Portage [:reek are w.ii1li.11 the range o f  para- 
rile tcrs investigated on the lager portion of the Susi.tna River t r ibutar ies .  

c:heir~ical and physical parrsnicters collected a t  twc, iocat  ions along the 
Sus~cni i  iii\ii.r at porPage Creek md Gold CrccX are prcsentcd in  Tab1.e~ 17 
t i i d  18. b \ I  I data were coll.ected un Tour d j  i-l'crcnt clays and w i l l  bc valur2111c 
3 t i  I - :  I :  * v 1 . 5  l iarilness and t c  t a l a lknlinity ]nay be son- 
sisicrit w i  ti:ili specified l im i t s  a t  both (:old (:reek Portage Creek. 

' i ! I  i 11 i t i n  mmly l?x-i.vious cases , tended t o  irlcrease over the  spring 
d i d  ,ij!:iue r iiwiktlls ; $1 l tha~lgl: later willter- e a r l y  spring f ixxdi~gs have demon- 
sta k i i  an U I ~ I I S U ~ ~  ly high spec i f i c  ionduct,ljllc~. 'This slime apparent trend 
a ~ ~ ~ ~ ~ ~ a ~ * s  t r t l ~  i'ol- tho Susitna 12iver at Sumsllinc, cllthoug!~ data is lknited. 

i i:i. frcshw:~ter sloughs adj ;~ci:llt t o  thc Susi t m ~  K i:uei-, as identified 
13;iinror i 1. l i i7al  j i1r1t.I i : r * i . c . b . ; t .  ( ! 075) l)etwc:c?n ' i '~ i l  kcctna ; i ~ r t i  I'ort agt. ( : r-eclc are 
i 1 t n i I t 1 'l'il~:.:sc: slouglls are used l or  i~ot l l  ~ i ~ a t d l l i i ~ g  mind 
!-e;.iriiil1 ;t.rtcl ~ ~ ~ i i i d  iw grr; ,r ly af fec ted  hy changes in  the f l o w  rcgi~ile. 



Tk3LE 13. k Cospfinricn cf U.S. Geological Survey Limological Date of Specific Concern. Collected From Susitnn River  Tributorior. - 



rfablv 14 ,  s .. i'lntcr Quality A n a l y s i s o f  S3nples by the  U.S, Geological Survey 
CcirtraP Laboratory i n  S a l t  Lake City,  Utah. Collected bla~ch 25, 
1975 from +the Sllsitn;a R i v e r  a t  Sunshine, 

- .  

A l k , .  To r ( a s  CaC03) mg/l 71 
Bica-i,-'t;\c;1izte m g / l  86 
Calckun Diss mg/l 29 
Ghlansidc Diss . * . mg/ l 2% 
Color ' *i 0 
Conil::ct i v i t , ~  
F l u o r i d c  D i s s  mg!f. 
Ha-d34:c.s~ K[t"or~cs%rb 
Pial-dncss Tota!b mg/l 
Xrox-a Dissolveci ug/ l  
bbgnesiu Diss - ng/ 1 
bIsnga:zse Dissalvcd ug/h 
N i t m g r n  N I i f  as N tot ang/l! 
Ni t rogen  Tot as N m e / l  
Nitrogen Tot as ~ { O J  ag/l 

K 0 2 + K 0 3  as N Diss mg/ l O *  21 
Phos Q ~ " L I Q  D i s  xs P mg/ 1 8,OJ 
Phosphare Dis O r t h o  mg/l O e p X 2  
Potassium Diss + ~ g / l  2 ,  P 
Residur Dis Cacl Swi: ng/l 137 
Residue Dis Ton/AEt 
Residue Dis k88C 
Sar . 
S i l i c a  Dissolved 
Ssdi~m Diss 
S o d i t ~ q  Percent . 

Su l f a t e  Diss 
~ i k r o g e n  Tot  Org N 
Nitrogen Tat K9D 3s  M 
K\'02+KQ3 3.3 N Tot  
Phosphorus Tot: as P 

CzBciu~ Diss . 29  1,448 Bicarbonate 86 - l e 4 1 0  
Elay;ncsi~"it Uiss - 4 * %  kJ7H Chloride Diss 21 9,593 
Po~ass ; iux Y3i.s~ . 2 ,1 .  Q,05:1 Fluar ide  Diss 0,2 0,0-4P 
Sa;sdi.rx;a D i r > s  f l 0,479 SuPfazc Diss -, 17 6,345 

---- &Q2+NG3 as N D B,%B O B O f S  
Q*--.--rrur 

Total  2,3519- T o t a l  . 2,38i 
.e. 

4 - <. +."- *-. --. --- - " . . , . & - - - w % P - P - - P - e - . ' -  -- P 

"Table 15. Co.;ipilcd Data of in tc res t  Collcctcd by U.S. Geological Survey 



k*.' g u  i t A  4 .  Limnological Data Collected f r o m  t h e  S u s i t n a  R i v e r  
at t h e  P a r k s  H i g h w + y  B r i d g e ,  March 2 6  t o  Augus t  18, 
D C v i l 3 s  C a n y o n  P r c j c c r ,  1 9 7 5 .  



F i g u r e  4 .  (&ant . )  Limnological D d t ; ~  Collected from t h e  S u s i t n a  River a t  
t h e  P L I T ~ S  ~ i ~ h : - l i l ~  B r i d g e ,  March 26 to A u g u s t  18, 
Dev i  1 ' s  Cc3nyon P r o j e c t ,  1975. 



f: it:. 5. I.imnological Data Col tec ted  f rox  ;ii\lo~ttann Crcek a t  t f ~  kiighrvay 
Br idge ,  &larch 26 t o  August 18, Dc~il's Canyon Projec t ,  2975. 

LB 
.. - B$IC 

DATE- 19E 



i~ ,, SF 5. (Cont].  LimnolngicaI D n t s  Collected from blontnna Crcelk a t  the 
fli::k\~ia)~ Bridge, blarch 20 t o  huj;list 18, Llcvil s Canyon IProj'ect ,197!). 

DATE- 1975 



-.-T-T a 
B d n  -8128 8/18 

6/11 7/@ 8f4 

BATE - 19- 



[.LC:- 0 .  I ] ,  Liln11010gi~:iI 1)at:i. C:o!lectcd froln Sheep !:reek at t h e  
E r i t ! : : ~ ,  bl;lrch 4 Titroueil A ~ ~ z ~ t s e  1 8 ,  D e v i l  ' 2 ,  C;inyon I ' rajsct ,  1975. 

DATE - 1975 



F ~ E U ,  7. ],illrnologj.c*al Uat:t Coilectcd from Goose Crrcfi a t  t h c  B r i d g e 4  
$!;tr+ch 4 7'hrongh Attg~rr;t 15, Devil's Can)-oi, i ' r o j - ~ t ,  1!375* 

3 DATE- 197% - ~. BATE-1975 



r 1 :  c + I ~ L I  I 18, Deyi i ' s  C a n p n  P r o  j c s t  , 1975. 





bb2S 6/27 -ryiozi 0~1% 

DATE - r ~3-75 



9. Lirnnological I h t a  Col lectcd from t h c  Kashwi t n n  i<i i ,er  a t  t h e  Hri tlgc, 
Aprj ! 24 7'11 r~)u::il A ~ i g u s t  1 8 ,  Dev i 1 s (::liiyoi~ Pro j ut t , 1.375. 

* 

BATE - 1975 





- 10. Limnological Ila-ta Collected fro~il L. i t t lc  I\ii l laic Cri:el; a t  t h i ?  
B r  itlt-o, A p r  i l 2.1 i h r o u y h  Auficls t 13 ,  Ucv i l ' :; C;i : i y i > r ~  Pro j c c  t , 9 ;ir;. 



' 10. (i:c~n t )  . Limnologica3 Data Collected Fr*oin i2i r t  l e  li'il low (:reek a t  
1 !ir idi:c, A i ~ r  i l 24 'rilr.uiiL;h -ftigus t 1 S DCL* i 1 s C:i~lyc~rt PIYY~ NI- I 9?5-. 

i r - .* - l - - . . i - .*  

di.513 2 6 2  "tj2B 8119 
P2i4 BJEI 7P;r 8./4 

DATE - 1975 



P r 1 ' .  I I .  I , i ~ a o l o g i c a l  Uat;~ Collcctetl from N i l  lnw Crcek a t  t h e  Bridge, 
PIarch 26 Through August I S ,  Devlf i s  Canyon P ro jec t ,  1975. 

5.0 J---r--ne 3/20 4/30 8j~~T~5-7 n / t ~  - 
6/14 G i r l  ~ r p ?  ~4.~4  

DATE - 1975 



F i  11 .  (Cant]. Limjological Data Collezted front l i i l l o i ~  Crei:!; at. tlic 
i k i d g e ,  Nnrci! 26 Through August I S ,  Devil's Canyon P r o j e c t ,  1975. 



i,imnoicli;llza$ D3$a ColBecrt:d from Four Tributaries o f  the S u s i t t ~ a  T:iarer. 
..-----3--- -.C-C-UB(.9- ----- ---. ..._...--- I_--. 

Type CJ ? - L z  
-A. 

TrriBtxtar y - - - --------- 
Fourth of-- Gold Ind ian  Po r t s  2 c 

Creek River  - _U___U 

Creek -------------- 

Bate Cl97S) 
Tine 4 ~ 1 . 3  p,m. 
Dcptfx range { f e e t )  1-3 
Hater trnper:ktura [C) l4,O 
w 7,s 
Total afkaiinkG ( n ~ / 1  3 s  CaC03) 24 
EL2 rdnass (n:;yj--h as C;z!,:i_fJ) 187 
D ~ . S ~ Q ~ L ~ L &  o:<yg$>fi ffw'l 35 02) 9 

Tab': c $"P L i  m n s l i ~ i ? i c s %  haft3 ColTlectccf from t h e  Stlsitna Ri3,:i.r Xt; i . ; t~di , it Afr~vi: f;rl ld C L T ~ ~ * ~  A u ~ l s  t 19'Fj .  
-r----.---U11- - a---,+- -,--,,-..-*-.-I---.-- - -.^-=-- ..---- --- .-.-A- ---. .*.) .-..- 

I" --.-. - -, 

R a t e r  temperature fC] 

Total alkzlinity (i?f,fl as C ~ C O ~ )  
Ih rdness  r,ag/ L 3s (::LCQ~) 
Qisso'dared axygevl (sngbP as 02)  
O~%ho~k%osphase  [mff fP  as PI 
M i t s a t ~  (mgbl as N) * 

' Nieraae (~tih:a,lB as N]) 
T t u h i d i t y  (FTd) 
S ~ ~ e c i f  ic= canduc%arae:e (rrr,h~s/srra) 

Tx111I c 16. Limnolag ica l  Data C o l  lcctcd from the 5iuL.i ~ n a  Pivei .  It2xildintci y Ah,-ivtk Por t ;sgc Crrt:k , 
v 

P?ll*sa4, . ---. . . .-.+ .. -.-. L'FE..I~'L>. _ --- - ._- . --- - - -.--- ._----. -"- - -- - __--- :-- -- --- - - -_._-_-. --*. - -------- 

W J  t tbr P~n!i>t;.sa$rura ['CJ 
pit 
Zo ta l  : i L i  ~ i i n i ~ y  ( ~ n g / l  15 C3COJ) 
$Y4nrL!:.rrkc,:; (I.~,;! 1 C G ~ C U - ]  
~i %so I tr+ci oxygen ~c~ i i / ~2as  0 1 
Cl:$.rt$.sq"~lu:.;')~:a~:i':: [ m p / l .  3 5  PI 2 

Yl t r i ;  c u  < i s \ $ / l l  a s  &) 
i r " 3  tr;?: 1: (yi!:l/ld. ;IS NJ 
"rsr 1-BliJ i : ,, [I TI!) 
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I' !.L -:t i 11- , in.- i iid i;lg g ray l ing ,  burho t , i*;iinbow t rou t ,  wl~ixc fish, ~ C O ~ W  , 
C-; 1 I r t w k  sal n i o i )  + 

. 
si-ct3p t f-o r 5 i oui:h i 2 , t o t  a1 a I ]a l in i  i-y measurel~kents ~-cu-~.gcil f ron~ 51 mg/I 

.; . 0 iiardness val.ues rimged from 54 ukg/l  t o  120 ~ ~ g / l  i:aC03. 
7 -  i l l  ...;(: i c x  . --f:c!i - li~cl;isurc~nents rarycd frmi 7 t o  10 pap.m. 

!':I;)  1 - ' +:!'I ~!ioits the resui t.s reveal i ~ o  a1.anni.w ~*eadS.rkgs tutd arcx iharac- 
t $ \ i * i . ; \  I, oi' i rndist i l~~bed i\lash;i rivers. 

i .~$-! t  : ii ~ l i  i o i *  ti ~c ,ius i. tna itiver ber\lrecn !)evil (:ar2yon culd 'i'alheetiia 
h 1 l k I!:. k:, t ;ltj!li~:iel y nf fected hy f l a q  resilation o f  a hyil~oel cs t rj.c J~lm. 
c i  8 

l i ! :  4 : - i . i -~  i t k : i  ui '  I i iecr 11:~:; no-t had a systenrutic l m o l o g i c n l  st.utLy conclucted 
: . 1 1  i s  ibi expanded I ologic:ll study i s  3lcccs:jary t o  

' I  i 1 t . j l  ~ i c '  i..? i arid t i le  1,re:;cnt c.haracteris j.r:~s i' the Smitna i\iiil.r. 

C(1Nc:ld JS ION 

I .  

i i i i *  I i \;hc% 1- i cs 2: t t~dy cioctmetitccl cmulaJrolnous mil iocsilde~~f f -  i 511 Tryy uTi+I!. izair~g 
, . 

111t~ t ~ i . - d ~ t - ~  f h t l t *  :'or rei~z+ir~ii ~l~il~igkg tl-1~1 ~ f f - i ~ x t ~ ~ ~  \ % p l ~ ~ ~ j  t11e \g:%tcxb i s  si l t  freee 
! t l i , ~  ili,i j ori ty of salnlonids migrate to frcsllwater t r l  t)utarics and 
.:  in i- ;I$. r i k ~ \ l ' >  :ireas o f  the Susi tna River w h e ~ ~  th~e s i l t  1.oads increase dur- 
! i i Z  * - i'fii c; ~milf: f i l lod 1a.i grati clrl warrants ;tdd i t i o l l t l l  stucty tgll i  c;h 
$ ~ c - :  i i ,i 0 ticf iric sl?ccics i:o~;lposi t Lo11 u T the Sus ltna Itivcr cil LL 

' I '  
; ,  ' i  rht3 .~.: .~ai i~~l 7 j - ~ V G T  ivhicI~ v t i T f  he ~ i i ~ ~ t  t t f f e ~ t e i l  . i ,~  
j I rchc"f i * r  i . i ~ r r ; . ; :  ! , : , i i [ ;  t i ~c  proposcJ nevi1 i:;uiyo~~ G a n  :< i tc .  .2 lil?i.tcd m ~ ~ n t  

.:;;m:) r :I:!, u L - f - :~ . . ; . i j c~~t  i'isfl stocks i r k  ti1i.t; ;trca revealed p~l3ul n t  ions of 
i k ,  i i j  h i  ' i r !.ii~iita~+ic.; exccl3t Gold Crihck. l 'i~c t h a n g  i l l  \gllich these 

1 -  
i h :  . :rQ 1*1~sidc>r11 fisit l i t - i i i z c  t h ~  S~lsit-!i:i I!i.vc:l- 1 5  l i ~ ~ t .  LTI(>W~, ;iiiii 
i r n ~  r c !  i > t  \ \ j i  , I $  



1 u i :eking is a l i s t  o l- ijlrpactr; !-he 1:i i;llt:i*ics il i visiurls ~ i '  the &'!  AS^ 
1 t CI 1 i ;  (;anlf tias cctnlfjiled. i not neCes-;;*r.i i v  3 ~01il;31 t i te 

i i.s t , as cltller iilq~acts rllay 1,~co~:e apl>aTen t t lr~r i ng t he ,:ours@ o t the s 1 uGy. 
h i  i rormii r i  t ,  i i il~qj,:c'ts r i r i  i 1 oi.clir 110th xrl,  arid doiqr~sr r.i..;u, Trail thc dams . TPJO 
i ~ l ~ i i s e s  11 $ '  ,Ic,vclol:li i~nt of tllc llytjroc? ecr,t.ic i ' ,  ici l i t..iki:; v i  I I occur: ( 7  ) the  
i O ~ ~ ~ t ~ ~ i i l :  / O I I  j)cl.iod p r i ~ j ~ i ~  t:~! t o  caxtentl ovci. a I .< -  yc:!~ prr iotl, a d  ( 2 )  tl;c: 
orji* i st ,  r P.I o i '  T 1 - i ~  t ac  i l i t y  . I:nvi r*oruilent;i l irilpacts o ; 1 i: i s  proj cct w i? 1 ? I V  

f ; 1 thois_ o c ~  lrri ~il; during the cons !- ruction perxoJ, ;u i3  (2) those occurrir;!: 
t i t i  r ing t l i c t  post-collstrucc ion peri.od which curlst i tutcr; the entire 1.ifc of 
the pr<?-i i : ~ t  . 

f :iiil;truzt ion 01' rile dams wi.l.i. necess ta tc  t - 1 1 ~  dictr:>ic:l ol' t h e  5ai t  !a 
I < ~ W # + ~ *  I'~.i~rn -its natural course. %he inajor ePLei-t dur ing  ?.i;is l,ei*ic?d i s  1:s- 
) i c k i . t  c ~ i  hc ;ul i ncreasc i l t  s i 1 t ioa:i d ~ l c  t o  zoi:s t met .j on a c t i v i t i e s  , ?'I; i s 
dl.*; , rsix:l:ic i n \i:itcxe qual i fy  ~ ; i i i y  c.au:;e tiqie fo 1 l:uii n!: inpact s : 

I 

i . !)isor- i clltation of aibl t saiinon rct~mming i o their 11oll:e si-rems may rcxsult 
~,i/ der.:rease of f i sh  prutlta:tiun i n  tllc iijlper a-ri.as cf the river. 

t 
* I  v : i  1. .: .)c in  subs trace c o ~ ~ o s  i t ion i 1: s l ~ugi:s rcsii? t i.ng i n  d.lecrea3ed 

k.L~ahri i.ikg a ~ l d  rearbini: aretl. Cllrulr and soclteye salnlon are h to 
I 1 c ; 1 i ::c? thusc arras for  spaqih~ing. 

4. iieg t*adn~.ior: nf water qtlaii ty  resui~in;; i:~ possible alter-clr ions in t]!,: 
; i q ~ ; B I i i  foocl cllain. St~me orders ul' i l l s e a s ,  ar tmt  food iten& For 



- 
L. . ZiiTlticn~-c o f  b~:~iroch on irrq>~mdme~lt water ct~i ; i l  i ty rimy :;f f ect 

i'i:;llcriils (iluthxe and Ostroish?/, 1975). 

3 . A11 v \:I lallgc i n  Johiils trcanl Ca 1- 1 ~ C ? I I I J ~ ~  i.:lturel; rc~ul ~ . i  a l: c ; ~ .  :;pa.ming 
S I ~ ~ C C S S  o f  srtm.on. 'L'11el.c i evldeni-c t h a t  rclativciy high tem- 
pcr*a.ctln-es are sss3siatcd  wit!^ poor returning Y i x i s  ((;ten, 1975) . 
' -. X 

b ,  : . ila iges ill  the i ncubat ion peri o&. o K s:! inion es:;s a~il ii:cut~at ion 
L 1 jl?~l.-i ti~-i-lls 0 

L a ! ' ..v!nr~ turc f r-y ancrgencc :mil senbrar~l 111 i gr;i t i o:: clue c o i ncreas c.2 
I.;! t L' 0 1 c!i?vc i ol~rne~lt could rcsul t i n  i IIL rc:lsrd n ~ o r t  a l i t 1: ! ~ e c n u s ~  
r i ~ ~  i~i ig~ci t ion lnny occur 13rior t o  t ! 2 ~  w:lnning o f  es!  x i r  lcs and rl,e 
iltb\ictl opment o f  estuiirkne zooplru~kton pop11 at: ions . 

I - ,  (:h:,11 'i-'.; i n  rhc i l c t ~ ~ a t  i c  foot1 ch;t i 11, due t o  tlv i nab i l it: o f  some 
o~y,.i:: i :;riIt; t o  cid;ijit t o  cven sl i ght tl?c>rli! . i l  ti l tt.:..r:~t i oils. 

~ - ; t ~ [ ; t \ ~ 5 < ~ l ~ ~ ~ - a t i ~ I ~ l  or ~ l i ~ ~ ~ ~ > g c ~ l  ;IJIC\ O A ~ k 3 , t ~ ? 1  c ! c ? ~ ~ l t ; t i o ~ 2  ~ c ~ ~ k l t ~ ~ l g  
I'r.orik :; t rat i J: i c a t  i or1 ;~.r\cl spi  1 I +:c . I  rc: INI:;S il ,  i c , i ililxic-t i i ~ g  Jowrl - 
s t  rcx;un n"?lsl~a;.s C o r q  ;UB. LU~~CJITIWIB dis"a;kd~~"c~, 

i,. Iiicrc3-lsc:; i n  dj.:<:;ol\~ccl riitlnojic.i, gas c;ul : ~ l s o  i,c ~ i i i i :  10 nli' v c n t c t l  
i I t t i  i t :  t o reducc 1:cgat i vc: preristrrc5:. d1.a~ i rig iicx<.!cei:J pcri o i k  

I :  I **i.!!";t ;i i !ICX"/ iO\d p)~:llC2.:~ 1 i l j { T  1 <?\ /Pi  5 (!lll&;i:,l tl:, ;i~-&i \%r:lf" t \O??'\ * 



c ,  13 sl@d waTet- tramport whkdi gives more time f a r  the 
bioche~n!mj cal oxygen demand t o  consume a~railable oxygen, t l~us re- 
dc .: ing dissolved oxygen content. D i  ssolved oxygen, 1evel.s w i l l  
 robab ably bc a l tered due t o  d~anges in river con&tions. LW 
levels could preclude the rsuvival of f i s h  in  d 
s l ough a r e a .  

d o  Cond~ctivi;', alkalinity, and PI! can increase after 
constz.~ction (Gecn, 1975) . 

4.  ilrg;'.i~i.i Debris 

a ,  Del3ris has a tirile Frame of 100-200 years, reduced .with tim, 
resulting from forest dr  

. A l  tered l ak r  1 cvcls m;-ly result  i n  f l ooding , 5 l ing ,  erosion, and 
(general shore1 i nc &gradation. l,itt.oral zcm:. changes affect 
fisheries 

b. Changed ice regimes can also affect river and lake shorelines. 
It chmge i n  water quality can expected due t o  erosion and 
sedime~lt processes fron~ altered water levels, flows and ice 
regirries , (Dickson, 1975) . 

: Changes i n  substrate conposition o-E spawning a r e a  &de t o  lark of 
natural scourbg; th is  woulc! a lso  affect winter suwival of eggs. 

d U(2creases in water levels h s i - n g  .lwe m d  July will affect adu1.t 
access t o  spawing areas. 

c .  Reduced discharge cluring sumncr could al ter  ,pstreatn migration of 
Y; ;; 11mon . 

i , i<edt;ition of flow io1il.d. n f f c c t  s u ~ i v ; i l  ol y6>ung sahlonicls movil~g 
t o  sal irtc r\iato- d i ~ r i n g  i\pri I -May. :;c:i\jard mi;;ratiori i s  direct1 y 
rcIate~l  t :> rivcr velocity and tllcr-cl'orc could extend t h i s  period, 
((:een, 1:;'75) . 

, Tteduct i on cl  f rloniln l spring anti sLmnctr F l  ows ixould result i n  3 
~Jccrcasc. o l' f ry  rcarillg I.k:ibitat a ~ c l  (:ou13 leaire out-migratirlg 
:+TILOP~S sx r;u-adetl, 

Be fore t h c  tu  l 1 e f l'clc t s oT t!l.is proj ect 0x1 f is11 :u~tl  c\i i. l dl  if e awe idcil t 'l - 
f i cons iderab l r: r; tuc1i.e~ a r r  !~ccessal-y wlli421 \%fil"l be i>ntll lonl: t cnii and 
, i:ollowirrb: rs ;i i ) l - i ~ . P  re:<kimt: I ~ i t r l ~ g i i - ~ ~ j  ~;tiltlles ;knd invcstii:cititi~~;ir 
, i t h t  1" i racd I 1 r i r ) i. t n  t' I ncl ! (lo F i  ni t i oil P i f  rsc\* . t t l $  i ni! T ~ * o r i l  ~ I I I ~ ~ C - J ~ B I ~  h i ~ c b ~ l  t 

r a Eli I ; : : >  z f n s , r  12 n v ~ t a '  ; i t  1 1 ~ ~  I 1 ~ : , u I v o ~ P ~ .  iurd &hsnt.mlri .. 



! ! .Sac; S . ,  ;il:d 0 t h . ~ ~  ; t p i ~ ~ ~ p - r i . . f i ~  agel~cies.  'i'lle followingA is a partial 
I ;:I n u  k:s:try infol~:~at.iorl: 

i . . lu.ircbg~ll;l :d flaws Gi i~d i ~ r o j  cctecl rcgrll ated f 1 ow5 .ls. 

I i t  i d  p h i  crlla~lgcs t o  t h e  natural locations, or? a 
:;cl;scln;ii kusis, 

1 -  i r 1 i ;.T f i ~ h e ~ r  .,i s U L  mixed stock and ~~r.c~;ex~t.s rllany l;~roblrins for 
i t  I l'ot-31 e:;capcrilci:t dltt;~ by sp~?cies i:; not. avail- 
. $ :  : i i 0-1. i i #;% Sus itna River drainage. tlnti i tota,.l. escapenjct!~t in to  the 

I - 
l . ~ ! * ; j  I + . l p S t 3  i kicti:nnined tile value a f  ~ttac l;alnlol~ s toclts i n  thc upper 
4' 

.-:J:. t 11.1 it  i iailnot: h e  evalscitell. S j ~ l m i n g  gr*ound sLarvc)rs delnonstrate 
1 ; 1.: i u!j r ! , t : ~ i - c  (> I" tl2i.s are;i to ~ l ~ t i f l ~    SIC^ 11 i ~ i k  s :%'~FIIOTI + 

1 - i!.:t .l  I :.>I i t  r ! ( . t l  y,lncc -\1)74 g~l.ovides i~uscJinc inionli~lt io l i  o n l y .  
. I  I 1 i . I  i I :  1 a d  1 5x1 Fi ' i  c i  ent i rl l i  1 r1n;tt ion i s  not avail- 
~ i . l c .  I % .itlttsni~iric fu l l  ilnpirc-ls c~ i '  ci.irii ccjrlsl.rvriCtitril iuld olleration u13on 
I i t 1  irltcltse i.nvcstj.ga~io~r;ii i~r r j jc~cts  sl?uu!il i ~ c  init.i;ttcd i n  

- . I I  c : j  i i a  provide pre-cox15tri rution data t o  nclct;;iately evaluate 
~ - ~ ~ , ~ : ~ ~ i l ~ ~ ~ ~  iit!!:kt-r:;* 

[ ! I  - *  T . 1 1 '  ; I ;  it$(-tci! I.alit,it:ir areas w i i l  llc corlclucted i n  co~~jiuki;tiol-k with 
- - ".- - ---.---.. *-- -..--- 

t j i i . ,  I I i t : 1 ~ ' ~ . c > X c t . i v i t y  ;.rid -1imi.t irq:  i:actors can h e  de- 
; 1 1 .  d IJhysii;ll, clken~icai, imd 

i ; ; I i l  .C i.1 13115 of tjtfic Su5 1.tna lai .v~r a d  o tiler al'lc:ctecl areas 
/ I , : . t i  t i  Sp~:c i ii c conccnls ;I re : 

I ! I  . :.\tL i l l  ~ 1 ~ 1 ~ 4 1 i t i ~  a x !  ( 1 ~ ~ ~ ~ 1 t i t y  i : P  ~ p m i n g  h a i l i t l i t  i jot l l  ujlstrem 
I ' 

L2 \i: I.; I ,. 3 ; .*:i:!i 01 ill:: ~>ro;,o~ed tiall sites 35 3 TCSU l t 01 i'a! f lrn 
, 1 ~ , r - ; c ~ ;  , ( i 'j i 1 1  i o f  kq,stre;*iil an.c;j:; , u ~ ~ i  I c') ri'ects 

t A , d i < :  ~ L N I  f i l l  : I J I ~  ~ T ~ W ~ O W ~ L *  

I 1 5 i t  1 t k':kilslni?;sioii 1 i n e  sys teiii t o  tletenilinc 
t :..; t i t "  r;trtbir!!i ciqos:.i;:gi; LQOTI rcsidcrrt :mil i i i ~ a d ~ ~ i i i ~ ~ ~  f i s h  
! . t  I IN"  1 1 :  1 1  1 1 .  ilul-i liii . I  1 :  t . I ~ e ~ d  siii~sc:cl~ ~ e i l t  
*i i . t s $ 6  t i ;  1 lIIi1 1 ll,t ~ ~ ~ l ~ ~ ~ l l k ~ ~ '  - 



f , f  f n!;, I . F*!. Ic175. ]iificls<;jit and i ; i t .cs igh! i i l 

a t 1 u l Cl i c :  F i  sher i es Kcsc,lrci~ RcCird of' Canada .  
32 :10 / - -105~  

K ~ i r i - e ~ t ,  i j .  $1. 4 'ri i \ : ,si)~5i i??rlt  Study  o f  ?he Anadry:r~ous F i s h  Populations 
in tiii* lipper S u j j t n d  I ? i v e r  l\rd(,ers!red Bptvdser, D e v i l  C d n y o n  a n d  the C h i ~ i i  tna 
R i ' i c ~ v .  Alaska U i b p ; i r . t ~ : i ~ ~ ~ t  3-f  Fish a n d  Ganc. 1-50 .  

Dic%:on, I .b l .  9 i. I-lydi-ot?l e c t ~  i L Devclopiiiei;t. o f  the i~ie'i s3ri k ivcr  c,ystt?n! 
i n Ploi-iL,ern Nani toba . J Q U I * ~ ~ ~ ]  o f  tlre F i  sheries Rcseclrch Goard o f  
C 32 : 106- 1 16. 

jcse , 14. V.  1975. ['re--;iutiiijci za t ion  Ass!:~.::,;eri t 1 1 ;  Ar?adrslnous Fish P o p u -  
la; . ions o f  tile Upl~c.vb S u s j t n a  R i v e r  Waterihed i l l  i i ~ ~  Vic i i l i t y  o f  the 
Prolloicd l j e v i  1 C,i~iycin !.iytlroei cck,ric i.l,- i":.t. A ?  d:,;,,: C!;!p;lr-trlient o f  
1- is 11 rlcl Cian~e, *I - i Z "1 

L i rid, {J. i . . i:o\il\na;i i*lc! ilodr, -i n i i innn'loy . 5 t .  Lei! is  , Î .. '!. i.:cy [ jy  Co. , 
1 '  

1 . r D \ - 5 .  1 c.o lag ~ c c : !  S i i i r : c :  1 ~ u t ~  i o  i i \14t*ar ' l t rc: tr-~ic 
t , 2 1 1  t I 1 I t 1 1  i r + Joiirc~,t i o f  i.hc i "  i t 5 1 i t : r  i c> , i {~sta . \ r t  I; 
I i )  * 1 (j f ~ : ~ l l l c ~ ~ ~ ~ l  * 3:) : 1 - I 10 # 



1 1  J 7 Ralgc of  Diversity Index i n  Beritltjc- M;i;roir~vertcltratt' 
f'opu i a t  iox-~s . IVater Poi lut ion Controi Federati on Jounxi 1 , V . 42, 
7 1 

~ 1 0 ~  5, pt. 2 ,  p R22P-R224, 

*Tile ac. &-in> photogrqjl-rs ' 11 th is  appendix sllo~q the sam!jil c s i. t e_; ( f j $11 , 
Li lmologl i - , i i ,  and henthcs) used in this study. T'he exact site 1 d a  1.ot.-;,it.cxJ 
t m d ~ l .  the  It'tttr w i t i d  denote5 the xype of s;uirplc . . . A, I;, 13, o r  L. 

' r  i s apl3r~ximatc:I;. a six-mi1.e s t rc tc l~  of river. near t ill:: SI 6 ~ i " r ! ! ~ ~ ~  

hrca not covcrcc'l by aerial photographs. With t he  exception i ~ i  -rlli.s :,rrc:[:h, 
rhe I- : vi:r i s c o w  I ct,-ly co&~-cd by photographs from ~ k v i  I C a l ~ o l , ~  i ia t~~~ +t TC:F'R 

t o  the  rilotith. '1'i:e scale from Ciolcl Creek t-cam is 1:63y,Sf~{) :L?~d i-ht" 
I" sca1.c q?strcxam fro12r Gold Creek is 1:30.000. lhcsc photogrnpl~s IJ~I-c.  talien 

i n  Iy-$ 1!175s 

A - f i t i t l i t  i'isl-r 
K - itearimi~g ~ ' i . s h  
g - Ro~i t l io~ sample site 
L - m a  study points 
i V  - Wi-ntiir cal Icctiolj? 
S >;t f~l~i ts51 '  ' t  > ici*t .i C-jIl 

1:s - h ' i r q ;  s;1 j ~ l l C i 1  
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