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Construcrion o f  the proposed access and transnclssion corridors (xTC) 
associated with t h e  development of the  Susitna ilpdroeiectri; Zrojece map 

- 1  .t a f f e c t  the aquatic habitat and I i s n  rzsources along ehese routes.  
Seudies w e n  conducted by The Siaska 2zpar~r+n~ o2 ?ish and Gane dur izg  
a porrion of the 1383 open water 2i i t ld  seascn ~c provide  infomat ion on 
rhe  aquaeic habitat and fish resources &*chi3 the proposed corr idors  to 
enable other pro j ac t  parricipanes ;o assess potential h ~ p a c z s  on these 
resources from construction a c t i x ~ i t l e s .  Forty--tm ptcpcsed sf resn 
crossing s i t e s  and ten lake habizatrs gere sampled w i t f i i n i  rhe .ATC study 
area. TXree scudy reaches 0.5 Dezdnaa Creek, which closelj; para l l s l s  ~ k e  
ATC, were aiss sampled. A t o t a l  of 23 f i s h  species were found ro 
u t i l i z e  the scrams and lakes  :&thin c3e ATC stud:$ area. X-ctic gray- 
i n g  Dolly  Varbsn and Lake trouc vere tile major spor t  fish species 
idenc--ied ~ii th in  these hab itba~s. G~zsral  .t;ati?r y (disscilved 
oqgea ,  pH, conductivity and water zsnperature), discharge, and sub- 
strate dara w e r e  collected a t  stream crossin8 study s i t e s .  Selected 
pI2ysical and chemical data were col lec ted  in Deadman Laice. Populatica 
es tba tes  were generated f o r  c grayling wi~5in the three scud? 
reaches s f  DeaCmaa Creek. &ong t&e iapac~s ~h2fiici.l could resulr: fr~n 
developnen~ of t he  BTC, zhe i2crease in sporr 2 i s h h g  p::esszrz, due to 
the i ~ c r e a s e d  aeeess ro t he  r e  3ay have e gro-ai:zs:: affect or 
w r i o u s  s p o r t  fish species %%chin r5e s ~ u d y  area. The increase in  s p o r t  - I rxshing pressure  ray r e s d e  io reduced nmbers and s izes  o f  f5s5 species 
mch as .irciic gray l ing ,  Dally VarZza and lake =rout. Qther  inpacts 
which may occur at proposed seream crossing s i tes  include a E k e r c L i o r s  of 
strwa flows, demrioxatiorn of vzLtlr qualiry, a~xd removal cr shif . t ing uf 
slabs trazes. 
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Stream 26 ~ ~ a ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ ~ ~ ~ s D U t B C b ~ ~ ' I I a ~ ~ P e l b ~ 4 B a - 8 ; ~ ~ ~ ~ e % ~ ~ ~ ~ ~ e ~  

17 General. v ic in i ty  oE propased stream crossing sZte on 
uq- Stream r r . .  % ; P : m I e s ~ ~ @ ~ B e a ~ e " k i S a g , g & i 5 ~ b a 6 I 5 P R Y ~ ~ a e X a * a * 4 s ~ ~ ~ J ~ * e  



General v i c i n i t y  of proposed stre= crossing sipzs on 
Screams 23 and 2 9 , , , , s O C B Q m ~ B d e ~ Z P Q e i D P D O e 4 , . 1 . 4 . ~ O . . c . Z a I t c g B s B Q m ~ a  

General vicinity o f  proposed strearn crossing s i t e  on 
Seream 3 0 Q l e . 0 ~ + S B e f f ~ . ~ 0 m ~ 8 I & ~ . 4 ~ e i Q i ~ D . ~ p r P O Q O Z D O ~ c e ~ ~ ~ ~ e ~ ~ s ~ ~ ~ ~  

General v i c i n i t y  of proposed stream c r ~ s s i n g  s i t e  on 
Stream 3 5 1 e . 4 . 8 0 1 . . . + , ~ 8 , . 9 9 ~ 6 e ~ C 1 C L e . S a a ~ ~ P L ~ ~ O I ~ ~ s ~ e ~ ~ P 0 * e s ~ ~ e  

General vicinity of proposed strem crossing s i t e  0x1 
Stream 3 2 ~ p a e ~ s p s r e a r r s a e a e i k ~ t a e * a s e s c ~ a e * e ~ a ~ * ~ m t * m a ~ * * + ~ ~ * *  

General v i c i n i r y  o f  proposed s t r e a  crossing sites on 
Stream 33 (small strean i o  center obscured by vegetation) 
and Stream 34 ( D e v i l  Creek) ..a......aa.a.,........,Z......a. 

Creoeral vicini~y of propose4 strem cross ing  s i t e s  an 
Streas  35 and 36,,.....,.,,..9b.eex.Zm.B*p..bIso.B.4...s..= 

Otol i r 'n  fron X - c ~ i c  g r z ~ ~ l i n g  cap~ured in Deadman Creek, 
l 9 8 3 * ~ ~ a ~ ~ ~ e ~ ~ ~ * ~ ~ ~ ~ 0 u b ~ e a ~ ~ 0 s e s e ~ $ i 0 a I Z - ~ ~ ~ 1 e ~ e ~ ~ a e * ~ ~ * a ~ * * s w * ~ ~  

O t a l i c h  from lake rrout captured in i)eadzan Lake,  1953 ,...., 



T h i s  report presents an evaluatian ef the aquat ic hablitat and f i s t  

resaurces wmi i h i  n the proposed Susi tna t fydr~ei  ectr-i c ?rajec"caccess 

corridar (Plan 18, a1 so referred t o  as Dnnal i-North) and tiiiit pastion c f  

the proposed transmission corridor From the 'jiaiana dam s i t e  tta i f i s  

intersection w i t h  the Anchor3ge-Fai rbznks Intertie f ~ e f e r r e f c  Z:TO 315 i9f 

Gold Creek - i4atana transmissicn corridor) (Acres 1983a:. The52 p i a ~ s  

were selected by the Al&ska Power Awthori ty (APA) f a r  submi t- 

t a l  t o  the federal Energ;$ Regulaxory C3missian ";FECf as par t  o u c h e  

1 i cense appl  i ca t i on  process far the Srnsi tnd H:#iydroe! ectric Praiect, 

Y*" * These studies were conduct2d cy zke Alaska Deparcqent elf r ~ s h  5; Gtime 

["ADF$G: Sus i  tna 5y)idroei ecxric aqquazic S t ~ d i i i s  program durhng a ?or+. an 

of the 1983 open water f i e id  season, 'fa ?relrious fi'2To i~x$estiqat,fcns 

o f  the fish r2sources specific ti? sees routes have beein conducted by 

* A a  Lne ADFSC; or other  subcon:rsctcrse future rcut.2 cbafiges t o  Z ~ P . ; @  

corridors o r  selection o f  a1 ternaze corr-i dors wi? 1 ~ecessi 'zac2 a reeva' - 
ua t ion  o f  the aquatPc h a b i t 3 t  and f i s h  resources in the a f fec ted  areas. 

1,Z Object ives 

awJI 1 he ;.lccgss and Transmi ssjon corr idor  srudjes p~erg: f n f t j a t z d  i n  

1 1  F 1 Guly, 1983 by a joint Aquatfc  Pabitat and Instream ??ow jkra: and Resi- 

den t  and Juvenile Aoadron;cus F i s h  f RL) stud:$ tea3 i a  nreet $he fel lowing 

~ objectives: 



Figure 1. lir:c:est, anrl t rdns i l ie iss ic tn  corr-idor s t 2 d y  area, 1383, 



A. Determine the basel i ne fishery and aquatic habi ta t  resources 

i n  streams crossed by the proposed corridors t o  provide 

ia fomat ion  t o  enable other project participants t o  assess the 

potential impacts on these resources from construction activ- 

i t i e s  and increased access i n t o  the area; 

JI P 

3. Cete~3ine the baseline r7shery resources i n  s e i 2 c ~ e d  lakes 

which  a t e  near the propaszd corridors t o  enzbis  ether proiect 

par t ic ipants  t o  evaf uate whether these resources i.ri 7 1 be  

a . .  a 

ai fect t ld  by project re1 axed ccns2ructi an acx: v-i c; 2s and 

increased actass i n t o  these 3reas; and 

C. Determine the population of spor t  f ish  specfes i n  selected 

~ezch.5 of 3eadman Creek whSc:? .,re near the p r s p ~ s z d  Z C C ~ S S  

ccrr idor  t o  enable other prsject p a r t i c i p a n t s  t c  evaiuace how 

improved actgss could a f i e c z  these previously unefpioihed f f s h  

,1,, $ 7  
A ations.  

- io Reel: the above sbjecti%ies t h e  fo11~~st j f ig  tasks were gursued b y  the 

S a i n t  ATC s tudy  team: 

P * U 

A *  sesh7q- !nven~arjl f j  sh s;ecjes ;%n;ch pr,a,,., :y ~ 5 2  i n  s t ress  

reaches which a r e  crasszd by che proposed access ccrridors; 

n a, CQ! Iect base1 ine physical and chemical da ta  j s u b s z r a b  -* J xatar  

quai 4;. I ti discharge) i n  srreaa reaches :a~nich 3r4 crossed by the 

proposed access corri dors ; 



C. Inventory f i s t ;  species i n  selected lakes which  are near the 

proposed access and transmi ss i on corridors -and construction 

sites, This includes obtaining data for ge t~era t ing  a popu- 

l a t i o n  estimate f a r  se1ec"d dfish species in Deadman Lake; 

0, Evaluate selected physical and chemical characterist2cs o f  

Deadman Lake t o  support f j sh  population analysis ;  and 

E. Es"Limate the population of  Arc t i c  gr3yling 

i n  representative reaches sf Deadman Creek whi th are 

. near the proposed access corridor.  

The  proposed l ~ c a t i ~ n  for  the Susi  tna  Hydroelectric dams (approximately 

120 a i r  miies north o f  Anchorage) i s  set i n  a remote wilderness area of 

h i g h  aesthet4c and recreational value aecaluse there a re  no 

pemanenx roads w i t h i n  the a r e a *  access i s  limited primarily t o  a i r -  

c r a f t ,  however, por t ians  are also accessibls by boat from the Denali 

Highway, Due t o  these access limitations and the remoqte nature of  the 

arez, construction work on the Susi tna  dams would reqiiirr the bui'ding 

of accsss roads and ccestruction camps t o  serve the 2r*oJecz area on a 

year-round basi-5. Transmission lines wogid also  be r~!quired from the 

propased dam s i t e s  t o  interconnect the pro2ect w i t h  the 4nchoragz- 

Fairbanks Transnissian Line intertie near Goid Creek. 



Eighteen a1 ternate plans have been proposed t o  prtrvide road and r a i l  

access i n t o  the project area (Acres 19833).  These plans  center on three 

general corr idor areas for  developing an overall access p l a n  

Corridors one and t ~ o ,  w h i c h  would serve b o t h  the Devil Canyon and 

Watana dam s i t e s ,  are located on the north and south side o f  the Sus i t na  

River, respectively, and extend from the Parks Highway t o  the iaatana dam 

si te .  Corr idor  three extends south from the Denali Hichway t c  zhe 

Watana dam s i t e ,  

The preferred acclss corridor being considered f ~ r  development by the 

APA i s  Plan 18, a1 so referred t o  as the Denal i-North p l a n  Acres 1983a 1.  

T h i s  p lan  utilizes the basic components o f  corridors one and three 

A major inodiTication o f  this  p l a n  i s  t h a t  the access road 

i s  connectzd t o  301: Creek by a r a i l  spur frcm the Devil Canyon dan s i t e  

ins tead  of connecting direct114 t o  ci-re " a r ' t  HHighway as i n  other  plans ,  

The  Denali Highway *9gould prcvide i n i t i a l  access i n t o  the area u n t i l  the 

r a i l  spur was completed ailowing f o r  access by b a t h  road and r a i l .  A 

section o f  the Oenati Highway extending 21 miles from Caratwell would be  

u p ~ r a d e d  ti: accomodate the increased t r a f f i c .  In addit icn, a t i go  m i l e  

sect-lrsn o f  road would be  b u i l t  t o  cunnect the railroad tb.: the main 

hishway a t  Cantwe1 1. 

T h i s  study of the access corridor focuses only on the Denali-North p l a n  

w i t h  road access beginning a t  m i l t  21 a t  "se Denafi Highway. The access 

road from t"r Dens! i Highway extends south for approximately 44 miles t o  

the Watana dam s i te ,  A t  approximately corrfdar mite ( 8 )  38 of the 

'h'atana access road, a spur road would extend slang the north s ide a f  the 



s ,  

Figure 2. fhree general access c o r r i d o r  a reas  used for  developing an  overall access plan t o  the 
I i e ~ i l  Canyor~ dntl Watana l)aib~ s . i l e s  f o r  Lhe S u s i t n a  Hydl*oelectraic Project adapted f rotn 
ACY"PC 19%fi?di \ 



~ Susitna River f o r  approximataly 35 miles t o  the Oevi 1 Canyon dam site. 

A t  this paint the road would cross over the Susitna Rjver by way o f  a 

suspen.sion bridge located approximately one mi le  downstream o f  the Devi 1 

Canyon dam and connect w i t h  the r a i l  access corridor t o  Gold Creek 

extending an additional i 2  mi les .  

The APA has identified three s"L@ yareas f o r  developing an overall 

transmission system f o r  delivering power from the Susitna dams t o  the 

ral'lbe1.E: arm Acres 1 9 8 3 ~  Two o f  these study areas refer t o  the 

northern and southern port ion o f  the Anchorage-Fairbanks In ter t ie  and 

were not the subject o f  th i s  study. The t h i r d  study area, referred t o  

as the  central area, provides transmission line alternatives f o r  inter- 

connect ing  the power generat ing facilities a t  the Susitna dams t o  the 

-7-1 Anchorage-Fai rbanks Intertf o .  i ne transmission l i ne c o r r i d o r  p o r t j o n  o f  

t h i  r report deal 5 only  w i t h  transmission a1 ternatives w i t h i n  the central 

study area. 

Fifteen corr idor  segments have been i d e n t i f i e d  f o r  developing an overall 

transmission corr idor  i ~ i  t h i n  the central  study a r e a  t o  carry power from 

the Susi tna dam s i t e s  t o  the Intertfe These a1 ternat.iv2 

corrfdors connect t o  the In ter t ie  a t  fou r  d i f f2 ren t  loca*t ions.  The AP4 

n s s l  has sejected a corridor route c~lilgosed o f  segments ,a, GC, 2nd L L ~  

w h i c h  t h e y  refer t o  as the Gold Creek-Katana transmission 

corridor. T h i s  proposed transmission corridcr, which  cl osely parat lei s 

the access c3rridor, n i  11 eventual I:/ contain four separate transmission 

lines w h i c h  will connect b a t h  the Dev-El Canyon and Hatsna dam s j t e s  to 

the Ancharage-Fat ?banks Inter t ie  near Gold Creeic (Acres 1983a). ' Tine 



ansfrtai s s i an 
Authori  t y  far 

ge-Fai rbanks 
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transmission 1 ine c o r r i d o r  from the Watana dam s i t e  extends 36.7 miles 

t o  the Intert ie.  The  transmission line corr idor  from-the Devil Canyon 

dam r i t e  extends for  8,3 mlles t o  the Entertie, 

Previous investigations conducted by the ADF&G 

the upper Susitna River bas in  above Devil Canyo have been conf-ined t o  

the areas t h a t  would be inundated by the proposed impoundments, A i -  

though these areas would be t h e  primary f i s h  hab i t a t s  impacted: the 

development o f  the access and transmi ssion 1 ine ccrridors, a long  w i  t h  

associated construction a c t i v i t i e s ,  could a1 so impact many lake and 

streanl f i s h  habitats  near the proposed corridors b o t h  during and a f t e r  

the construction period.  

Dolly Yarden ( malma), Arctic grayling, and lake  t r o u t  

nus ! are the major sport f ish  specfes presently 

idenLiiied i n  the study area. Popu la t ions  o f  Dolly 'Jarden and lake 

t r o u t  are found i n  saveral lakes and por t ions  of streams near the 

proposed corr idor  routes. Much of the Deadman Creek system below 

Oeadman Lake, which para? 1 el  s the prcposed access corridor for appraxi  - 
mately 15 mi les ,  contains a h i g h  qua1 i t y  Arctic gray1 i n g  fishery (ADF&G 

1983~). 

Examination o f  the physical and chemical characteri r t i cs  o f  zhese 

aquatic h a b i t a t s  and the f i s h  populations :~hich u t i l i ze  them i s  reaujred 

f o r  other project participants t o  ident i fy  and evaluate po t zn~? :a I  

impacts on these resources. Titis i i l fon~a t ion  will ultiwateiy be used by 

1 other project participants t o  evaluate appropriate m* t igat.ive aptians. 



r segrilents I'rorii wlri ch an overal l trarisiili s s i  on 
wds def-incd by tile A laska  Power Autliority For 

carlnectirrg L: I Canyurr generat ing systeias t o  the Aalrhsr 
% = a  . A"!.--  -- -- ---- - - 



transmission 1 ine co r r ido r  from the Watala dam s i t e  extends 35.7 miles 

t a  the Intertie. The transmission 1 ine corr idor from - the Devi I Canyon 

dam si$;e extends For 8,s miles t o  the Intertie,  

Previous i nves t iga t ions  conducted by the ADF&G 

the upper  Susi tna  River basin above Devil Canyo have l ~ e e n  confined to 

the areas t h a t  would be inundated by the proposed impoundments. A:-- 

though these areas would be the primary f i sh  hab i ta t s  impacted, tke 

deve'l opment o f  the access and transmi ss ion  l in2 corridors, a1 a,:? ri th 

assacfated construction a c t i v i  t ies ,  could  a1 so impact many l a k e  and 

stream fish h a b i t a t s  qear the proposed corridors b o t h  dluring and a i t z r  

the construction period. 

f 
t are the lrajor spcrl: f i s h  species presantly 

identified i n  the study area. Populations of Dolly Varden and lake 

t r o u t  are i o u ~ d  i n  several lakes and j o r t ions  of streams near the 

proposed corr fdor  routes. Much of the Deadman Creek s:~stern be7w 

Deadman Lake, :vhi ch para1 I el s the i;rcposed access torri dcr for  appruxi  - 
mately 15 m i l e s ,  contains a h i g h  qua l i ty  A r c t i c  grayling fishery ( A C i & G  

ZS83c 1. 

Examinaticn o f  the physical  and chemica; characteristics o f  zhes? 

aquatic habi ta ts  and the f i z t !  populatians w h i c h  u t i f  ize -them i s  rzloufrsd 

for ather  p r o j e c t  pa~ticipants t o  i d e n t i f y  and evaluate potential 

impacts on these ~ , P S O U I " C ~ S .  T h i s  init3mati~n will ul timateiy be used by 

other  project part icipants  t o  euafuat~ appropriate  miiigatisj.e op t ions .  
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The ATC s tudy was conducted rrcm June through midq-0ttober3 1983. 

fqonthly f ie ld  trips extending approximately 15 days were! conducted from 

July  through September. Arc t i c  gray1 ing population estSmates and 

investigations o f  stream crossing s tudy  r i tes  were completed d u r i n g  the 

duly and August  sampi ir?g periods, r~spect~vely. F i s h  inventory and 

popui a t i o r  est imates  ofi artdman Lake were ccnducted primariiy du r i  n q  the 

September f i e ld   rip. aqedf " 4  L ?ona; f ie id  trips of approximately five days 

:gero cianducred i n  l a t e  S2ptzgher and ea r ly  OOctsSer t o  c.ompiet2 work an 

"-. . resident ~ ~ s h  specj2s o f  3~36man Lake. 

of e j  iher sfde of the proposed tcrriCors From the Denal i Hi~hway t o  Gold 

i " r *  T* Crlgk 1 i ne s e ~ d y  area &so included selecti?d nesrby l a kss  

-4L 

and ~ 2 3 ~ h e s  of Deadman ~ r o e k  t h a t  zay be impacted by incre6sed access t a  

",he area. 0: the52 lakes,  Sezcaan Lak2 received mare intensjl~e study 

bgcause of i t s  larger s i z e  and populations of l a k e  t r o u t  and A r c t i c  

-* grayling. i n @  Susi',na Ri1,er :r~~i;ng i f t e  :vas exclodad =ram the t4TC 

j z ~ d : j  S ~ C E U ~ ~  t h f  j ar3a &as ';egn ;ubject a i  j ;~ay  by otner CsmFc- 

nents of the ACF&G Su 3ydro szudy team d u r i n g  przvious years (Ai'f&& 

1981a, 1983, 1984b; Schmidt e t  a1 . 1984; aarrett e t  a!. 1984). 



The proposed access and transmi ssisn corridors closeiy para1 121 each 

other along mast o f  the rou te  fram the Watana dain s i t e  -co e i ? ~  

Anchorage-Fairbanks Intertie, Maay aoi t h e  streams i n  t h?s  area are 

crossed by bo th  o f  the proposed corridors i n  r p l a t i ve  close proximity o f  

each other. Sampl i n g  o f  proposed stream crossing sites on b o t h  corri-  

dors wul d have r es i i l  ted i n  repet i  t ivs  sampi ?ng of mafiy st re an:^. 

Therefelre, on si t e  investigations were I im? ted ", the proposed access 

corr idor  ivhe re %ore penanent a1 terations of hahf t a t s  nay occur. 

a * 
The access corridor stream crossing study zrea consisted o f  onr52 

( A )  The p~oposad Qatana c c z s s  carr idor  b9ginn- ins  a t  m i l e  1 3  o f  

- % 4 4 4 - ;  the Den31 i iligh~46y ext2nding 2 sppr~xin;iatcii;i 44 m i  7 25 -,a 

the i ia~ana  dam s j  te (Figures 4 and s*) * 4 

(3) The proposed Devi! Canyon 3ccass c ~ r r i d e r  :ghic!~ close;y pars'- 

lels  the transmission line corsidar beqinn?ng a t  the !giafana 

dam and e x t n d i f i g  and s;uth spcrsx"ratll:s 35 25 :?s 

"1 P t ---  23 tne D 2 ~ 3  1 ;anycn aan 3 ,, .:;~ures 5 tzc 7 ;  ; y n e  

+ TG~ be$gzy j l % ~ s t r a , t e  xhese routes t3e  ~ C C $ S S  B M ~  tyaosm-e's~jon 

ccrpyjdep s tudy  area has heen subdivided i 8 - l ~  four  secrions i n  

Fjgures 4-7. 



t- F5gure 4. stream crossing s i t e s  a long  :he ncrthern p ~ r t i o n  or' the propased 
Uatana access corri dor  , 1983. 



pq ; rgure b 5. Strean crossing s i t e s  along "Lhe ssutheran g o r t i o n  o f  t h ?  

proposed Wataoa access corridor , i nc! udi ng three study 
reaches of Deadman Creek, 1983. 



F i  yure 6 .  Strear]) crossirrg s i t e s  a lo r i y  the eastern i ~ o r * t i o l r  o ~ f  t l ~ e  proposed Devi 1 Carlyorl access 
arid .tr'arrsi~ri ss  -i or1 c n r r i  dors , 19113. 



Figure  7. St:rr?icei crcssilijy s i t e s  a ior lg  *Il ie wester5n p o r t i o n  of  the  propused Dpk~il Canyon access arid 
tvsarisiili 5s i oi l  cor r i  dor*s,  and tl lu proposed Gold Creek raei 1 access corr idor  , 1383. 
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(C) The proposed Gold Creek ra-il access co r r ido r ,  approximately 12 

miles in l e n g t h ,  f rom the Devil Canyon dam s j  te  t o  Gold Creek 

Study s i t e s  were established a t  42 proposed stream crossings w i t h i n  the 

above three corridors. Twenty-twa s i t e s  were ertab1 ished along the 

Watana access corr idor  and included s i t e s  w i t h i n  the ILily, Seat t le ,  

Brushkana and Deadman Creek drainages. The Devil Canyon access co r r ido r  

contained 14 s i t e s  " including r i t e s  w i t h i n  the Tsusena, S w i ~ ~ n i n g  Bear and 

Devil Creek drainages. S i x  s i t e s  were established alarlg the Gold Creek 

r a i l  por t ion  of the accPss corridor,  including s i t e s  w i t h i n  the dack 

Long and Gold Creek drainages. 

Study  s i t e  locations were determined by hei icopter surveys using maps 

developed by R&N Consu l t an t s ,  inc. (?ropos?d Access Plan 15, s a p  

i252210, 9 / 1 7 / 8 2 )  on w h i c h  the proposed route was o v e r l a i d  on USGS 

topographic maps (scale !:53360, 1951 series!. Carridor m i  ;es were 

established for 311 study s i t e s  w i t h i n  each o f  the three co r r ido r  study 

sec t ions  us ing  the above mentioned zaps and a :iumcnics 24C3 electronjc 

graphics cal cui  a t o r  ! d i g i  t i l e r ) .  The ialatana access corr idor  i s  44 mi I es 

i n  l e n g t h  besinning a t  the Denali Highway C 0)  and ending a t  t he  

klatana dam s i t e  (CK 44) .  Tht C s v i i  Canyon and Gold C:.eek r a i l  ca r r ido r  

were combined t o  ' form 6 48 m i l e  l ong  corridor.  Corridor wi;es were 

assigned beginning a t  the junc t ion  of the Watana and Devil Canyon access 

corr idors  (CN 0)  and ending  a t  the terminat ion o f  the Gold Creek r a f i  

Streams were t h e n  assigned numbers from I t o  42 and 

associzted corridor m i  Ies , along the route beginning a t  the i 



n
 

0
 
3
 

m
 

4
"
 

fa
] 

3
 

ga
g a
 

P
I 

b
d

) 
d

r
 

2
 

a$
;l
 

6-4
 rD

 

dd
b 

e
Q
 

c
 
a
-
 

%
 

c-3
 
0
 

"
3
 

*-
5 

d
e

 

an
. 

Q
 

3
 

rb
 C 

Z 
C'

a 
-3

 
'3

 
d
.
 

a
*
 

0
 

"
4
. 

3
 

4
,
 

r
-

4
 

ID
 

&
rr z
 

ED
 

-5
 

fD
 

02
 

LB
1 

rk
 

8
, v
 

--4
 

-4
 

r 

V
)
 

3
-
 

rn
 

G
L 

-d
r 

Q
 

'-5
 

B
 

-d
 

d
 

-u
 

"9
i 
a
 

a
 
0
 

W
) m
 
a
 

aJ
t 
d
 

-9
 m fa 3
 

r"
) 

-3
 

C
) m
 

6/
) 

--
A*

 

3
 
a
 

u-b
 

s
 

a
 

-5 CD
 

4B
 

X
 

n
, 3
 

-4
. 

3
 

C D
 
a
 

I$
r 
rb
- 

c
s

.4
 

a2 b.j
, 

B
ll 

6-t
. s C"
t 

4D
 

C3
, 

£z
 

7
 

-
.
'I
.
 

3
 

lrs
 

C
+

 
IT

' 
Ct

f 



O R A i T / P A G E  5 1/30/84, 2/16/84,  2/27/84 
3/2/84, 3/13/84, 3/20/84, 3/28/84, 4/'25/8~ 
4/30/84, 5/17/84 SER4BjPart 1 - ATCS 

Three one-mi l e  reaches i n  Deadman Cretk below Deadman Lake were selected 

f o r  an Arc"Lic grayiiag p o p u l a t i o n  es t ima te  study ( F i g u r e  5 

reaches were selected as representative h a b i t a t  based on differences i n  

f low,  substrate, and pool/riifle ratios. 

2,% 2 Lake Studies 

t~ fcs t  o f  the lakes w i t h i n  the v i c i n i t y  o f  the proposed ATC study arpa  

cou ld  n o t  be sampled because o f  time and personnel cons t ra in ts .  There- 

fore ,  nine lakes coosidered t o  be representative o f  the lakes i n  the 

study area were selected for  sampling. The nice lakes a r e  referred t o  

i n  this  report as: Ridge iake ,  Seaver i ake ,  Long Lake, Pour?d i ake ,  

S w i m i n g  Bear i a k e ,  High i a k e ,  L i t t l e  High Lake, i s l a n d  Lake and Hi~hes t  

Lake. Ltiith the exception of  S i g h  i a k e ,  none a i  ~.'1e nanes l is- lzd here  

are official b u t  have been adopted f o r  identifica~ion purposes by A2F3G 

personnel. In a d d i t i o n  t o  these nine lakes,  Ceadman i ake  was a lss  

se'ected fo r  study d u r i n g  the 1383 f i e l d  season, Deadzan Laic2 i s  

considerably larger  t h a n  other lakes i n  the study area and conta ins  

7- -- populations of l ake  tr3ut and Arctic grayling w h i c h  nay be a r ~ e c t ~ d  by 

increased access t o  the area. Therefore, this  lake was stud ied sore 

intensively than the others. 

Spec i f i c  s i t e s  for various sampling gear i n  each lake werqe selected 

according t o  gear effectiveness and aerial  fish ohservaiicns. 
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2 , 2  Fie ld  Data Callecti9n 

Biolagical and aquat ic h a b i t a t  data referred t o  i n  this section were 

col Iected according t o  procedures presented i n  t he  Aquatic Studies 

Procedures Manual (ADF&G 1981b, 1982, 1984a unless i n d i c a t e d  otkewise, 

Streams 

Access corr idor  s t ream crossjng study s i  tes were inventoried f o r  f i s h  

species present by use o f  gas-powered backpack e!ectroshockerr. Samcl- 

i n g  was general l y  conducted i n  the reach of stream 500 fee t  above and 

below the proposed cr~ssing s i t e .  Str5azs  ;Yere sazpied one t i z e  onl:, 

during the August f i e l d  t r i p .  Time o f  sampjing v a r i e d  depending on the 

s i re  o f  the stream and sampling effectiveness. Streams w i t h  negligible 

o r  intermixtent flows were not sampled, 

From Ju ly  15 t h r o u g h  2 6 ,  1983, the three Deadman Creek study s i t e s  were 

each sampled f o u r  tines w i t h  a m i n i m u m  o f  36 hcurs a1:orred between each 

san;pl i n g  a t  any ciie s i  t a .  Szmp: i n g  was ccnducted by hook and l i c e  us ing  

vat-ious 1 ures and i-1 i es. A s tandard  taggi  ngi t ~ c a p ~ u r e  schsme was used 

t o  provide da ta  t o  generaze popul a t i o n  estimates, A 7 Arctic gr3yl  i ng  

over  150 mm and i n  good condi t ion  zf ter  capture iqer.9 tagsed us ing  

international orange Flay anchor tags inserted adjacent  and j u sx  pcs t2-  

rior t o  the dorsal f i n ,  To check for  t a g  loss t~qeljie grayling were 
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tagged i n  this manner and held i n  a large live box f o p  55 days. No tag 

losses occurred dur ing  th i s  time, 

Scales and otoliths were taken f r o m  a representative sample o f  fish from 

each of the three study s i t e s  a t  Deadman Creek t o  be used i n  det2mining 

the age/length structure a f  - the population, comparing the popul a t?ons  

w i t h i n  the three reaches, and i comparing the Deadman.Creek popula t ion  t o  

the Susi tna River population. Scales and o to l  i ths were a1 so call ected 

from Dally Varden i n  selected streams along t he  proposed access corridor 

t o  compare the age/length structure of these f ish  between stream and 

lake study s i t es .  

Scales were soaked overnight  i n  a solut ion of laundry detergent z%d 

water. The scales were then placed on scale cards ,  l 0  fish per c a r d ,  

and pressed i n  a Given (PHI scale press. Scales were read on a :*!icr~n 

portaLbi e microfiche reader. 

OtoI i ths  were extracted w i t h  the tip o f  a knife b l a d e  a f t e r  s p l f  t t i n g  

the head of each Fish  longitudinal lye The otoliths bere then stored ir! 

d r y  scale envelopes. Otol iths need t~ be ground f l a t  before r2ading. 

- * T h i s  was done by hand on a sheet of f i n e  .mar:, c jo th .  i&e ~tolizhs iqere 

then placed i n  xyfene and tead u ~ d e r  an American i ; p t i ~ ~ i  3in~cu1ar 

Microscope. Simi Jar techniques are out1 ined by Johnston (1938) and 

Tr ipp  and McCart 

Radio transmitters Here surgical i y  imp1 anted substaneausly i n  six A r c t i c  
PP 

gray1 1 ng from Deadman Creek. Techniques were simi l a r  t s  those reportsd 



i n  the lower river resident fish stud ies method section (Report Series 

No. 3 ,  P a r t  5 Section 2.2 .2) .  

Lakes 

The nine selected lakes along the proposed access corr idor  were i n v e n -  

to r ied  f o r  f i s h  species present by use o f  g i l l  nets, f ry  tr3ps, and 

trotlines. Since i t  was not feasible t o  t r anspor t  boats  or rafts t o  

each s i t e ,  a l l  s e t s  were made from shore using h i p  boots sr chest 

waders. Sampling time and e f fo r t  var ied among lakes depending cn T ~ E  

efPec~',is,eness o f  the s ~ m p 7  i ng method, a v a i  1 a h i  1 i t y  o f  3 ogjsticai SUP- 

po r t ,  and the s i z e  o f  t h e -  lake. Sets  weye checked every 24 hours i f  

~ e s  were sampled f o r  r! 1ogfst:'cal support  and weather perq i t ted .  S f L p  

zaxinum of :hr.e days or u n ~ i l  a v a i d  invsn+sr>j o f  f i sh  species czu ld  

be obeained, 

i Scales and oioliths were collected f f i s h  i n  selecred lakes LO 

cgmpare the agellength structure o f  these f i sh  between :ake and stream 

study s i t e s .  

CC Zeadman Like was sampi2d $eriodically f r ~ m  k r e  t o  Q c t ~ b e r .  ~ a ~ p l i c g  

-8 * ' 3  -3 :+as crnduczed $y hook and r 3ne, J;  ; i r.sts, $ r z t :  i i l 3 ~  d ~ r j ~ h  ficrJer,  ~2nd 

t r 8 p  ne?ts* 

Hook and l i ne  sampling was conducted a t  Ceadman Fake  from f o u r  tc: six 

man days per mon th .  F i s h  were l i~cated u s i n g  a dep th  finder (ict~lrance, 
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Mode1 LRC-lS%OB and t h e n  either trolled o r  jigged f o r  from t h e  boat a r  

s ha r*e * 

Gill nets were set i n  the shallower waters o f  Deadman L3ke where aerjal 

o r  boat  sdrveys had located concentrations o f  f i s h .  Gill nets were a l l  

30 f ~ e t  long and consisted o f  f o u r  panels of either I, I f ,  2 ,  and 3 inch 

(s t re tchfd)  mesh or 2 ,  3 ,  4 and 5 inch (stretched) mesh monofilament. 

Trotlines were se t  i n  a l l  dep ths  o f  water t c  h e l p  locate dnd fdea t j f ;~  

the different species of fish i n  Deadman Lake. 

The Scuth  Dakota t r a p  nets d i d  not arrive i n  time tc  a l lo l~ i  their use i n  

conduct ing inventory and popuiatian estimates i n  the lopen water of 

Seadnan Lake. 9nci o f  th2se nets was used, how?ver, as an upstream 

migran t  t r a p  a t  the l a k e  o u t i e t .  

A1  7 l a k e  t r o u t  captured i n  Deadmarr Lake by hook and T i ne  and i n  good 

cmdi t i o n  a f ter  cap-cure were tagged using interna t ionai  orange F? oy 

anchor tags, All fish captured by g i l l  nets and trotlines were found t o  

be either dead o r  dying  f r~m in jury  due t o  capture so b o t h  scales and  

otoli ths were collected from these fish. F i s h  captured i n  the xrzp pet 

were i n  excellent c ~ n d i t i o n  and were f i n  e l  fppez and re;eas2d. 

The methodology o f  data col!ection and scale and otolith a~alysis is 

out lhned  i n  Section 2 , 2 , $ ,  



~ 2 ,2 ,2  H a b i t & t  data 

Aquatic habitat data  collected at proposed stresm crossing study s i t e s  

included ~e~lect t td  water qua1 i t y  ( d i  siol ved oxyqen, :?H, conducef v i  ty and 

'-9 water t e ~ p e r a t a r e )  , d i  scharge, acb s i lbstrat t .  3 nese 4atai ?rjer$ co i  ?ecteo 

once a t  each s i te .  \<ator quaiizy and discharge Gata were co: jected a t  a 

representative l o c a t i o n  w i th in  t3e :stua;l s f t e .  C i r c h a q ~  data  was not 

ca!!ecled from smaller szr larns where negiigibi~ or intenittenC flcwr 

made accurate d i  schars~.r,t?asuremenos -a d i  fficu! t. S i ibs t ra tp  cornpas '?ion:; 

%ere visually assessed f o r  izca s f ip lzn  i n  ihe rjc:'njrv +a e;f t h ~  pr;pcsefi 

crossing s i te ,  The ckron  ma2or trces - ,  of substraces were i d e n t j f i e d  anc 

l P L .  

categorized 2ctcydj-9  -3 ---E ~i-2 c'i ass:-:ra-,ion sche~e 2u i s l d  ;hl 

6-. Aquatic Stud?  es p r ~ c , ~ d u F e c  Ff;'aqcai :ADF$& 1954) * t--zch cxudy s; ~2 1dn.a~ 

a! $0 photagraphed ax 7aast  3ncc: eur jng  zhr season. 

Selected water quai i cy da"i {jdissslved oxygen, pH, specific conduc~ant:?,  

and surface water temperst~re) were c d  ' eczed onc2 during LuTy , August , 

and September s-oe representazivn s i le  i n  sac3 o f  t h e  three i;i.?ect$-t! 

study reaches o f  3eadman Creek. 

Selected water qua1 i ;y da ta  [ d i  ssol~zed oxygen, pH, conductivi ty , 2nci 

water temperature) were coliscted i n  Ceadman Lake a t  r a r l o u s  depxhs snce 

?'l"s ,aza were used t o  construct Oepth during the m~:cnth of July. rnese 



proFi  les for these water qua1 i ty ppyameters. ;later qua 1 i ty data  wer-e 

co; lected with a d i g i t a l  Hydrolab {&!ode! 4041) and extension cables used 

according t c  manufacturer's instruct;ons. 

Depth contour profiles f o r  Deadmar Lake wejme recorded using a depth  

to~rance ,  Made1 ORG-15108j mounrLed on an outbaard powerered boat 

rravei i ng a t  constant speed on speci f ied Zrans2cts. Trunsecxs :~STP 

established w i t h  the a i d  o f  an aerial p h o ~ o  (scale - I" t o  400" go? sie 

lake usins landmarks for reference points ,  Profiles wer$? recorded an a 

g r i n t o u t  and 'later used to deternine placement o f  depth  C O R ~ C L I ~ S  an S,?e 

map, 

The surfaca area of Dead~an Lake was determined by use of i! ?lumonics 

24CC electronic graphics calculator (digi:izer). 2: l ~ t h e r  52ta ass3c-i - 
axed w i t h  lake morphoanetr:~ were derfved atcordfng to przcldures a@- 

scrfbed -in getzel 

SurFac ,~  areas o f  n i n e  o the r  selectad iakes whel-9 fisi.r samalina xas 

1951 sesftts) usf  ng the above mentf oned d i g i  t4:er, Lake el el:jt;ons 3nd 1 
distances fycn the corr idor  were a l s o  der2snined gr:m tbsse qaps. 

1 

Population estimates i o r  the Qeadman Creek rtudqf reaches &ere gen~ra'ed 

by ~"candard mu1 t i  pie census es tirnsx-?~.~, incl uding Scfnnabel and Schumacner- 

Esche~eyer rne':hcds [ % i ~ k ~ l r  f 375) , and by the ccmputer g rog r3 i~  "CaqpTC%E" 1 
3 



developed by the Utah Cooperative g i l d 1  i f e  Reszarch Un~i  t ( O t i s  e-i a1 . 
1978; White e t  a l .  1982 
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Table 2. Stream crossing study s i t e s  along the proposed Devil Canyon 
access corr idor ,  1983. 

Stream Numbe~ 
and/or Name 

23 - Tsusena Creek 

34 - D e v i l  Creek 

Geoaraahi c Code 

S 32M 05E 89 We6 

S 32N 04E 12 CBC 
5 32N 04E 14 ABC 

% 32N O4E 2% ABS 

S 32N 04E 28 BAB 
5 32N 84E 17 DBC 

S 32N 04E 17 CAC 

5 32P4 03E 12 DCD 

S 328 03E % P  BBC 
5 33N 03% 32 DBB 

5 33N 02E 35 DCA 

S 33N 025 35 CDD 

S 32N 02E 04 DAD 

Corridor 
Mfle 

Approxinate 
Elevation a t  
e 
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Tab le  3, Stream crossing s t u d y  s i t e s  along the proposed G o l d  Creek r a i l  
access corridor,  1953. 

Stream Ns. ,ti* 
and/or hame -- 

41 - W a t e r f a l  P Creek 
S 31Y 02W 01 CBC 

5 318 02W 11 3@3 

S 318 G2M 20 ACB 

Approximate 
fllevatircrn a t  



1 
2 - a l l y  Cruek 3 
3 - S@&&tF& Creek 

4 

S 

G 

d 
8 

9 

r ar 
3 0 
11 - &)@nJlntrtr C r o a k  

1 5  

b i l *  

8 5 

'16 
7 

0 bl 
11 9 
20 

2 1 
2 2 

C a  

Hu 
d r. 

fau 

5 is 

ddrt 

Co 

Otu 
flu 

%!*a 

Ru 

Nu 

flu 

4: lr 

Cu 

' #atart t,o Madll~udb eea E i a ~ , r  a t  t i t i  b r.ep(al L ~ U I  &t~l)bLr~t;o l,1o11t9a1 

St  radrr! i i6i l~bl f w t  batli~p 1 wt , 

- B J Q & &  riot C O J  $ $ T L . L W L ~ ,  



i # . 9  

6 . 1  

7.5 

6 .3  
6 , 3  

6.2  

C . ?  

6 .2  

5 , 2  

"to, 5 

6*4 

7, l 
8 . rt 

7 . 3  

Substretg: - 
3 Hajsr typcoQ 

3 3 

Bs Ccr C r 

Uo Go Ru 

fde Co #C u 

Bdo Cd) S a 

Bu Cu Sd 

Bu Co Rer 

BQ CO S d  

Co Wu 

Bu Co ?iu 

Bu Ib u % CI 

Ce Ru Bo 

8 $3 Co iau 

Bu Go Cr. 

ti0 cu 
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physical and chemical character$ s t i c s  o f  h a b i t a t s  a t  stream crossing 

study s i  tes  w h i c h  were invesii gated. 

Instantaneous water temperature measurements ranged from 5,0°C i n  Stream 
rl 13 t o  10.7'C ?n  Stre3m il. Percent dissolved oxygen saturaticn i n  

surface water  a t  a l l  sampling s i t e s  ranged from 72% i n  Stream 21  t o  99% 

i n  Deadman and Gold Creeks. '/slues o f  pH ranged f r o m  6.0 i n  Stream 35 

t o  7.5 i n  Stream 18. Conductivity ranged f r om 21  umhr?s/cm i n  Stream 36 

t o  i58 umhos/cm i n  Gold C r ~ e k .  

Instantaneous d i  scharge measurements taken a t  selected tri btttaries 

ranged from 3.0 cubic  f e e t  per ~econd ( c i s )  i n  Stream 40 t o  32.3 z f s  i n  

Brushkana Creek [ S t r e a m  8). These one t ime discharge melrure%e;ents do 

not a l l o w  f o r  a comprehensive eva iua t f on  of the ranges o f  discharges 

T ' P  which 7ay occ:jr an indivfdual streams during the year.  :-erefore, tnese 

d a t a  :.iere only  used t o  make t * a ' i a t i l ~ e  compari'sons o f  d i s c h a r s ~  among 

streams. These da ta  were a l l  collected w i t h i n  a 5-day p e r i o d  i n  wh ich  

8 '  ~ n e r ?  NZS ljttje g r l c ip i t a t i cn  t o  a f f e c t  discharg2s. 

Oata on f i s h  species obs2r;red a t  stinearn crossing sites aiclng the sropos- 

ed access cor r ido r  are presented i n  Tables 7-3. A CcCai o f  f o u r  species 

were identified by Pf'FgG f i e l d  crews dur ing the 1983 f i e ld  s2lsac.  

-""* i nese speejzs jncj~ded: j g g 1; 'Jarden, 51 i r y  sc2li;jn 

aP 1 ,  and chinook salmon 

Chinook salmon Here found only i n  streams belo?u 9evil fanycn an :he 

Susitnri  River. Due t o  tke limited sampljng t ime avai12bie for each 

s t~eam, "Lhe survey rrgsul ts cannot be considereo conclusive and fu r t i l e r  
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Table 7 ,  Fi sh  data  collected a t  stream crassing study s i t es  along t h e  
proposed Watana access corr idor ,  1983, 

Length 
Range Streeat Number Species 

Observed 
Number 

and/or  Name Date 

Do1 7 y Yarden 
Sculpin 

2 - Lily Creek Do1 1 y Varden 
S c u l p i n  

3 - Seattle Cr2ek Dolly Yarden 
Arctic gray1 ing 
Sculpin 

Oolly Varden 

NONE 

8 - Brushkana Creek A r c t i c  ~ r a y l  i ng  
Scul p i n  

Arctic grayling 
Scul p i n  

Do1 l y  Varden 
A r c t f c  grayling 
Sccllpir! 

12 - Ceadman Creek 3 pd-'bp4 .., 4 i  ~c qrsyl i n g  
S c u l  g i n  

a - d i d  not sample 
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Table 7 .  (Continued 

Length 
2ange Stream Number Species 

Obbse rved and Jor  Name 

Dolly Varden 
Scul p i  R? 

Dolly Varden 
A r c t i c  gray1 i ng  
Scul p i n  

a - d i d  no t  sample 



Table 7 .  F i s h  data collected a t  streqm crossing study s i tes  along t h e  
proposed Uptan& acf:ess carriaar,  1983. 

St~eam Number 
and/or !dame 

Specie: 
Obser*ved - 

Number 
Date 

83081 7 

2 - Lily Creek 

3 - Seatt le Creek Dolly Yarden 
Arctic gray1 i n g  
S c u l p i n  

8 - Brushkn~, Creek Arctic srayling 
S c u l p i n  

A r c t i c  grayling 
Scglp?:n 

11 

12  - Deadman Creek #%rctic  gray! i n q  
5 ~ ~ 1  p i n  

a - d i d  not sample 



Table 7 .  (Continued). 

Species 
Obse ~ v e d  

Range Stream Sumbey 
and lo r  Nlaw 

Do1 7y Varden 
Scul p i n  

q".* 1 %" *,f y a y d e ~  
A r c t i c  gray1 ing 
Scul pjf i  

- 
a - d i d  nct sample 



T a b l e  2. Fis3 d a t a  col Tected a t  stre3m crossing s:~dy s f  tes z l ~ n g  the 
proposed Devil Canyon access corridcr, 1983. 

Length 
Number gang@ S t r e a m  Number 

a n d j a r  N a ~ a  
Species 
Observed 

23 - Tsusena Creek 

30 

""I 
S I 

Gojry Yardefi 
Scd p i n  

dl. 

a - d i d  not sample 



f ab l e  9.  F i s h  da ta  collected a t  stream crossing study s i t c s  a3ong the 
proposed Gold Creek r a i l  access corridor, 1983, 

Styeam Number 

41 - Waterfal i Creek 830816 

42 - Gold Creel< 

Species 
Obse~ved 

Scul p i n  

Arctic gray1 f ng 
Chinook salmon 
Scul pin 

Number Range 
d 

a - d i d  not sample 
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research would be required for  a more comprehensive evaluation of f i sh  

species a1 ong the proposed ccrridars. 

The Lily Creek drainage is the f i rs t  watershed crossed by the proposed 
r*. 

Watana access corr idor  s t a r t i n g  from the Dera!i Highway. iwo streams 

x i t h i n  this ,-ainage, Stream 1 6nd Lily Creek Stream 21, a r e  crosssd by 

the propased route a t  corridsr miles 2.0 and 3.0, respectively 

ilevaiions of stream crgssing s i t e s  w i t h i n  th is  drainage 

range from 2,950 t o  3,000 feet. Fish species identified w i t h i n  t h i s  

drainage include Dolly Varden and slimy sculpin. 

Stream 1 

, i s  ~ r i q i -  Stream 1 i s  a small, h j g h  g r a d i e n t  t r ibutary  t o  Lil: ZFPQ' 

nates i n  steeply sloping terrain and fisws e a s t  f o r  3pprcximatei:i ?cur 

miles t o  i t s  confluence with ii i y  Creek (Figure 4 ) .  The s t ream channel 

%t i s  situated i n  a smiill, narrow ravine asr aus t  3 f  i t s  1if igth w i t h  

progressivei y decreasing stream gradienzs i n  the 7 ewer reaches. Mcst of 
* e . , e  the stream 1s charzctlri.i.6 by high ?re!aciiy, castza:qs r i f S l e s  2 

-6-* - -  3 Y 
a f f2:v 5 ~ 2 7 1 ,  s~~]?G'w p 0 0 ; ~ .  :ne ~ 3 s ~  g & j t a g  i n  2,p;p~ 1-2 a ? i e ~  

b * becomes more 1 imi-ied due t o  the ht.5her str2zn graa12~ts ,  

- ;he stream crassing ;tuay s i t e  i s  lacaced on a relatfvely stgep ~Ieping 

"%p, rfdge. ine st~-eam channel ~t t h i s  site i s  1-3 feet in ;gJ.idth and $ 5  

i !  *Ipl Frequently obscured kvy law !;fing 9:egetation ? l a t e  : he subs t r a t e  



Plate  I. General vicinity o f  proposed stream c.rossi'ng s i t e  on Stream I. 

P l a t  2, Geoeral v i c i r i i t y  of psztposed saa.ea% cl-ossirig si te arn S"Lre,am 2 ,  
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3.1,2 

- 

The Seattle Creek drainage contains three streams which  are crossed by 

the proposed Watana access ct~rridor.  These streams include Seattle 

and Streams 4 and 5 located a t  CM1s 5,*8, 7 . 7  and 8.7,  

respective1 y (Figure 4 Elevations a t  these proposed stream crossing 

s i tes  range from 3,250 t o  3,400 feet .  F i s h  species i d e n t i f i e d  w i t h i n  

this  drainage included A r c t i c  gray1 i n g ,  Dolly Varden, and sf imy sculpin. 

St ream 3 (Seattle Creek) 

Seatt le Creek i s  a relatively large clearwater stream o r i g i n a t i n g  i n  

mountainous terrain approximate'ly 12 miles above i t s  confluence w i  i h  the 

Nenawa River Figure 4). The sitream flews eas t  from i t s  source t o  she 

proposed stream cross ing s i t e  where i t  t h e n  f l o ~ s  northeast zo the 

Nenana River. Most of the stream i s  situared i n  a broad,  shallow %rai ley 

with low stream gradients and rela~i~ely shai low, uniform depths  ( P l a t s  

3 ) ,  Approximately s i x  miles o f  stream l i e  above the strsam crossing 
t I 

study site. 

I 
Stream h a b i t a t  near the proposed crossing s i te  consists o f  long r f f f l e  

areas wi th  mofjeratir Slows ana a few smal 1 ,  shai iclr sool s. S t r e a ~  . r~ i*~ths  1 
1 

-Air are between 25 and 30 Feet n i t h  s p l i t  channels sometimes accurring. fne 

substrate is  composed raf a reiat ivel:t  u n i f o m  mixture of cobble ,  r!~b&ie 

and grrrvel. 



Plate 3. General v i c i n i t y  o f  proposed stream crossing s i t e  on Stream 3. 

Plate 4, General v i c in i t y -  of pscposed stream crossing s i t e  on Stream 5, 
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F i s h  species found i n  th is  area include Arctic grzyiing, Dolly 'larden 

and sl im.y sculpin, The Arctic grayling found here were up t o  310 am i n  

length w h i c h  indicates that  Seattle Creek may have potontf a1 far  sup- 

por t ing  a recreational f i shery  fo r  tiiis species. 

Stream 4 

Stream 4 i s  a very snal 1 , low g r a d i e n t  stream w h i c h  -Flciys n o r t h t r ~ s z  fcr 

three miles from i t s  source t o  i t s  coafluence wi th  Stream 5 (Figure  4' 8 .  

f F  It originatzs i n  s series of small ponds i n  gent jy s lop ing  terrain r .3  

-80. miles above the proposed corr idor  crossing s i t s .  r ne szrieam i l s g s  9v.r 

open t u n d r a  for  most o f  i t s  l eng th  b u t  i s  often f~nceaied by low lying 

vegetat ion along i t s  banks .  

Stream habizac  i n  the area c i  the crossing s i t e  consf S ~ S  mosciy of l ong ,  

shallow r i f f les  w i t h  modera~e flows. A few small gcois 2re located 

b e h i n d  large haul 62rs i r  the sir~iirn, Subs t ra te  je~eral:;~ csnsiszs oi 

boulder, cobble and n ibb le  6 n  equal prsportions. St roam wzdths vary 

frorn 5-7 f e e t ,  

Yarden EQ; 3 w - e ~  : ~q only f o r  smaii f i sh ,  ,,~,,dSng 3% i n  ;?ng:5 ?$ere 

;he only species f o u ~ d  w i t h i n  the study s i te ,  



Stream 5 i s  a small, shallow stream which  originates nutar bgo smai'i 

The stream f l ows  north for  approximately elght ,  n i l e s  

qrorn i t s  source t o  i t s  confluence w i t h  Seattle Creek, The stream lies 

i n  a broad,  shal I o n  valley For most of i x s  :ength and i s  characterized 

by a meandering channel wi th  a relatively low gradfent  [PTate $1. 

The h a b i t a t  a t  the stream crossing study s i t e  consists mostly a i  long 
% * 

r i f f les  wi th  moderate f l o w s  and frequent sma! 1, shzl  i ~ r r  pools. ! ne 

substrate i s  most ly  rubble ,  grave l  and sand. Stream thainnel  w i d t h s  v? ry  

from i - l 5  fee t .  Although no f i s h  \*ere found a t  this si te,  -this reach 

contains sood fish h a b i t a t ,  especial !y f o r  juveni le  fish. The approxi - 
mate ifrl-ee mi;zs o f  stream i~mediately shave xhn crc$;sing study s i t e  

alsa  appeared t o  contain good f i sh  habi ta t .  !4o 3pparent barr iers  r o  

f ish  migra t ion  were observed i n  the lower reaches of the stream. 

3,4,3 B)-uskkana Creek drainaae 

S i x  streams i n  the arushkana drainage are crossed by the praposed kdatana 

access cor r ido r  from CM 10.7 t c  4 18.0 p F i g u r 3  4). -!-a inese incTude 

- f sgreamr 6 4 7 7 {c:*q l l a d j s  3 Brushkana Creek, W 12.0), 9 

P"U 7 10 {C!'f 6 and 11 118.0). k?eva t ;~ns  a t  tirase pxlposed 

stream crossing s i t s  srange from 3,300 ;s 3,560 feet. Fish seecfes 

"s"4 Fcund :$ithi11 t h i s  dr3ir:age include &r,,.c srayling, Do1 l y  yarden and 

s l  imy sculpin. 



Stream 5 i s  a small , moderate gradient sxream r\riiich fa 094s itl a satrtheztsr 

fo r  approximately two mi les  from f ts source go i t s  canfiifence w i t h  

Brushkana Creek (Figure 3 ) .  The cr2ek Flows thraugh relati7ie'iy open 

tundra for most of i t s  l eng th  b u t  i s  frequently concealec! by Zow 3 y i ~ g  

vegetation along i t s  banks (P la te  5) .  The lower rerlc?: e?f zhe s~reaill 

flows t l~rough 3 serfes af smaii heaves ponds b r i o r e  6r.inifig iat:, 

Brushkana Creek, 

The h a b i t a t  ir! the area a i  tho szrezm crsisstng study s5t2 ccr:r .sts 

- 1 mostly o f  riffles w i t h  %oderate strlamfJcw ~ e l ~ ~ i t i e s .  me subsxl-ate 

c o ~ - * ~ s t s  o f  relat ively large boulde:-s, cobble and rubble i r i t h i n  cl salerow 

"P - ~"Lrean ci;snnel cf 2-3 f2e t  :qhi,h : -2s~:  xs $ 8  f'sw yreiocl 2nd 

"4. * A , #  marginai f i s h  h a b i t a t .  No f i sh  WE"~?L?  fuund i n  the j area. fish 

h a b j t a t  d e t e r i ~ s 2 t ~ s  i n  the 0.5 a?;?? i -~acj l  af s A ~ a - -  U 4  Ma.k4p iqhirk bi l  7ies above 

the p r o p o s ~ d  c i - ~ s s i n g  s j ~ f :  as the a ; r~scy  s+jcharge decreaszs 

quickly i s  t h i s  upstream reach resu; t i ~ q  i~ a r e d u ~ r f s n  sf hahitax. 

- + Stseam 7 is ex",*emely s n ; ~ ?  I ,  'lob g r a d ;  .-8t 25% whfc3 q i # - h  % s3$zjqu 

east for apprcximataly c,l;e m i l e  b s f o ~ e  d ra in ing  jail3 Srtushieana Cre~~ic 

(F$gure  41, Tt3e stream flows thmugh muskeg and i s  coraceaied by heayy 

T3pap. ~ e g e t a t i a n  i n  mast QP i t s  lower reach. rne fl~ic.  i n  xh f s  ar22 i : ;  

djspersild over the nruskeg , n d  the stream channel bec!a~es braidede 
* * ApproximaWIy 0,7 miles cuf the itrezm i ies 3biave rhe oropased ~ ~ 0 5 5  [ n ~  

S 9 %EL 
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Due t o  the small s i z e  o f  "Lhe s t ream and the dense vegetative cQver, no 

onsi  t e  surveys were conducted. Aerial surveys indicate t h a t  f i s h  

h a b i t a t  i n  the area of the proposed crossing s i t e  i s  poor. F i s h  

sampling conducted on Srushkana Creek near the mouth o f  Stream 7 showed 

that  A r c t i c  grayling and slimy sculpin were present,, S c u l p i n  and 

juvenile Arctic gray1 i n g  are probably a b l e  t o  u t i l  i z e  portions cP S t ream 

7 d u r i n g  periods o f  good f l o w s ,  returning t o  Srushkana Creek when ifcws 

become reduced, 

Stream 8 (Srushkana Creek) 

Srushkana Cresk i s  a l a rge ,  meandering, low grad ien t  stream i n  the 

Nenana River drajnage 3pproximately 26 miles i n  length.  Tie stream 

originates  i n  szsoa, scur.tainous terrain and f l o w s  northeast f o r  2p;rox- 

imately 3 '1 miles .hihere i t  enters a large, broad valley. The stream 

then f 1 ows east  f c r  appro xi mat el:^ 10.0 mi 1 es, befare t i r r n i g  norxhwest 

for another  13.5 m i 1 2 5  t o  i t s  confluence wi th  Nanahan Creek {Figure  4). 

The stream flows through several smaf 1 lake systems along the way and i s  

joined by numerous t r ibuzar ies  making it one of the iar9est watersheds 

along the proposed access corridor. Approximately LO mi les  o f  the main 

channel of 3rushkana Crnek 1 above che propezed cr~sr5na s f t e .  

Several other tributaries ta 8rushkg~a Crcek dre aTso Iccat2d 2$oue tne 

stream crossing study s i t e .  

Brushkana Creek contains zxcellznt f i s h  h a b i t j t  i n  t h e  area of the 

proposed szream crossing s i te .  The srr3am vsries From 45-50 f z a t  i n  



w i d t h ,  and has good f l o w s  and u n i f o r m  substrates o f  boulder ,  cobble and 

rubb le .  Long r i f f le  areas wi th  moderate flows are interspersed with 

frequent small pools located mostly near the banks 

Arc t i c  g r v l i n g  and s l i m y  sculpin were found i n  this area o f  the strean. 

The A r c t i c  grayling were up t o  385 m i n  length i n d i c a t i n g  t h a t  

Brushkana Creek has sport  fishin9 po ten t i a l  for  this  species. 

Stream 9 

Stream 9 i s  a major t r i b u t a r y  t o  Srushkana Creeke P h i s  large, c lear  

water stream flows northeast f o r  approximately 12 miles f r o m  i t s  source 

i n  mountainous terrain t o  i t s  confluence w i t h  Brushkana Creek ( F i g u r z  

41, Most  3f the siream f 1 c ~ s  through  a broad, shallcw va1;ey 12~j:h 

frequently braided st ream channels (?!ate 7 ) .  Several smal l trjbuzaries 

and lakes  d r a i n  i n t o  the stream along i t s  course. Al l  except the icttter 

0.5 miles of stream 1 i e  above she proposed corr idor  crossing r i t e .  

Excel lent f i s h  hab i t a t  is ava~iabie i n  the area o i  t h e  propaszd zo r r ido r  

c r o s s i n s  The h a b i t a t  i s  dominated by long riffles c f  moderate stream- 

flow velocity w i r h  frequent pools fcund i n  the deeper, narrower chan- 

nels. The stream var ies  irl .&iath f r ~ n  ahcut  40 f z e t  jn the narrow 

channels 22 over 100 feet i a  t h e  braided secticns, The  substrate f s a 

relatively unifomj composition o f  boulder, cobble and rubble. Arctic 

grayling, LIP ta 380 nm i n  l ength ,  and slimy sclilrjin %ere found %$thir: 

the study s i te ,  T h i s  reach of the sti-earn has sport  f i l ih ing  potential 
m 

 TO^ Arctic grayling. 



Plate 7 .  General v i c i a i t y  o f  proposed st~~ear;; crossing site on Stream 9. 



Stream 18 

Stream 10 i s  a relatively l a rge ,  c lear  water t r ibu ta ry  t o  Brushkana 

I t s  source i s  several small drainages in the h i 1  l y  

t e r r a i n  j u s t  e a s t  o f  the proposed access corr idor  c ross ing  s i t e .  The 

% L stream i s  approx imate ly  e i g h t  miles i n  length w i t h  three rniies iy'i?nq 

above the proposed corr idor  crossing s i t e .  The stream fioks sasi  ?or 

approximately three miles beyond the crossing s i t e  and thien f l o w s  nor th  

for the remainder of i t s  l e n g t h  t o  Brushkana C?*eek, Nost of the l a c t e r  

reach i s  s i tua ted cn relatively f l a t , ,  open t u n d r a  resultins i n  a aean- 

der ing  low g r a d i e n t  channel. Several small l akes  d r 3 i n  i ~ n t o  :he stream 

i n  t h i s  reach, 

Good fish h a b i t a t  i s  available i n  the are3 o f  the scream crcssjng s t u d y  

s i t e .  The stream channel i s  from 15-20 ieer  wide %it& c.. u ~ i f o r m  si;o- 

s t r a t e  of boulders, ~ 3 0 b 1 2  and r i i co le  (Pia te  8). Lots ri-Tf:es !vii.h 

moderate flow dominate the hab i t a t .  Pcots are few and  small iri s = k e e  

Dolly !/arden, Arctic gr3yling and slirc;/ sculpin re r l  f ~ u n d  :gizki:: zne 

study sf te, 

* -h Stream 11 'i's a small, h i s h  gradinr r t  strnanl which dra ' a s  srT r i 3 s e  

- 4  - above the corr idor  crossing s i t e .  jne srroam i s  approxiaate!y 2.5 zi-5~ 

-* i n  length i d i t h  0,s m i l e s  of strgam 2bsve t t~e  crossing sf",?, ine stream 



Plate 8. G ~ . ~ s r a l  v ic in i ty  af proposed stream crossing s i t 2  on Stream 10. 

Plate 9. Genera-i vic ini ty  o f  proposed stream crossing site cn St~ream 11. 
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f?aws  e a s t  o f f  the r idge and then f ' las~~s n o r t h  t o  i t s  confluence wi-:h 

Stream 10 [Figure 41, 

Fish samplr'ng was not conducted or? Stream 11 due t o  jts smzlF s i z e  3nr: 

poor h a b i t a t  condit ions, Stream habitat  a t  the crclssinp s i t e  c~ns f  s t s  

o f  a h i g h  gradient ,  narrow channel (2-3 f ee t )  iqhich i s  part<a!ly can- 

cealed by vegetation Plate 9)- Tbe substrat2 i s  c~mpased 3 f  kcu?ders, 

cobble asgd rubble,  ?Isst o f  the $lot$ 's's derived from r3lf?#at5~ afrd 

probably i s  intermi t7tent dur ing  the seascn, 

The Deadman Creek syster;~ i s  the largest ware!-shed crossed by :ire jr:j- 

posed gatana access c ~ y y j d o r .  E!z$$er .rzye;ms ~ j ;h jn  d r a i c a ~ e  a;-., 

- - *  crossed by :;?2 corridor f r c ~  C$$ i 9 . i  tc,  C:%l '337, [ j f " i ;e r%s 4 3 ,  

Seven o f  these szreams (Streams 16-"r2) drairi  dirccrl:r i n t o  Dead~af i  Cree3.i 

from CM 27,s to 37.5 along a reach o f  sa%e;im t o a t  para? l e i s  the access 

mil ~~lg*b~Pgjd~~jr~ inpee ss&res%ns are $*k./jbutaries Styeam I& 2and 3pe 

fycm C# 23,C to ,,, Q geadman C ~ e e k  i t s e l f  e;..=sseid 5% 1 9 , 7 ,  

Elevations of these proizossd srream crossing s i t g s  a r t  :he h i ~ h e s t  anonci 

s tudy s i t e s  along the access route 2nd rznge 5rom 2175 2s 39CQ faet, 

Deadman d r a f  nage included dreii  * 3szyiing1 3 ~ 3 7 ~  yarden 3~4-j slimy 

s tu :p in .  Other fish specles fouod ?'t: zeadsan Lsk=. zne sectjonrj Q+ 

) and humpback whifefish : 



Deadman Creek i s  a large, measldering, clear nater trl'butary of rhe 

Susi tna Rdves fFrgur2 4 The stream f lows south f o r  approximtely 46 

miles from i t s  source t o  i t s  confluence w i  ttr the Setsf tna IRjwer and has a 
= ! -  

t ~ t a l  d r i l i n ~ g e  basin area o f  175 sqrraqre mniles. A lat*gel ?aka,  De3drntln 
-* Lake, i s  l~cated appioximaieiy 13 iriiles ups-kream from t'he motith. ine 

bas in  above Deadman Lake i s  drained by several smaller streams ~ h i c h  

converge t o  form the mail? channel o f  Deadman Creek, A small channel 

branche:: o f f  from the mato strean and flows inxa fhe Brushkana drai~aqe 

e h i  reach. BSIQW the o u t i e t  of the Tske the styeam habit3t 

a1 ternater between long r i f f : e s  apld zrrrbulent whf tawater, and occasi~nai 

areas o f  deep, slow fl a~qjf ig water .vr i  x i  lorr srream gr2di2n:ts { P? a t 2  iC) . 

The stream crossing study s i t e  is located ir! i h e  apgter reac$es of 

-=F Deadman Creek appraxilnati .y 7-5 miles absve the lake, t ne study s$  :e i s  

s i  t u a $ ~ d  i n  a narrow, rzlatiyely deeg r~v2ne  which 1 imi t ~ c !  a e c ~ s s  t ; ~  :Re 

area, Tire stream channel is  apprsximatel:$ 15 feet r~ide in the rzvine 

and T:&e habitat consists ?~zin'Iy of h i g h  9rada!ant whiilewater and small 

waterfa? 1s. The substrate i s  cc~$3se~ srostly o f  large Sculder and 

. - -  cobble, The habi ta t  i n  th is  reach Eges ngr appear t o  2~ s:::tai;re f;r 

- * f i s h  dire t o  the h i g h  ~treami7ow v\fel~c.itiei'~, r r,e ravf ne alsa appears t o  

bc a harrier t o  upstre3rn f i s h  migration. 

* UQld Bzca~se  access t o  ".h aaroa %$as a3mi"ied due t o  the steep tery3in9 

s-w.ip:ing was conduc.ted im~edjate'ly bsEsw zke ravine, Excellent ffsh 



Plate 10. General v i c i n i t y  a f  proposed stream crossing s i te  on Stream 12. 

Plate 11. Gwera'i vic in i t j f  ast: proposed stream crassing s;$t?  en Stream 13 ' 

(upper l e f t ) .  
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habjtat i s  available downstream o f  the rav ine  and Arctic grayling and 

slimy sculpin were captured i n  this  area. The Arctic-grayling were up 

t o  355 m i n  l e n g t h  i nd i ca t i ng  t h a t  the stream has potential  t o  provide 

a sport fishery for this species. 

Streams 13 and 14 

Streams 13 and 14 are very small, h i g h  g rad ien t  streams approximately 

one mile i n  l e n g t h .  80th streams f low west and d ra in  irlto a small, 

unnamed t r i b u t a r y  o f  Stream 16 ( F i g u r e  5 . The streams or ig inate  i n  

steep, mountainous terrain and flow through small, narroM valle~v; f o r  

much o f  t h e i r  lengths. The lower reach o f  Stream 13 f l o w s  acro5s a low 

g r a d i e n t  reg ion c i  open t u n d r a  (P la te  11). 

- $  ine stream crossjng study sixes on each stream are loc,ated just above 

t h e i r  33curi.l~ %here the access corridar para1 :el s the s ~ a l ?  cributarlt 

t h e y  d ~ a i n  ii l to. A l t h ~ u g j f  g r ad i en t s  are less steep i n  these lower 

reaches, zhe overall f i sh  h a b i t a t  apoears poor. Suitable f i sh  h a b i t a t  

i s  confini?d zo the area near the zouth o f  each stream. F i s h  ;aspi itig 

conducted on the small unnamed tribuatary which the streams d r a i n  into 

showed t h a z  Dolly Yarden utiijze ? h i s  stream. It is probable t h a t  thesa 

Dci l y  Vafden may uss ssEe porxior: o f  ;he lower reailhe5 3'r i a c h  o f  . r h ~ r e  

streams. Howeg~er, the f l ows  Qay be  intermSttant and lung EerQ use o f  

these habitats by f i sh  f s  unlikaly.  Fish h a b i t a t  deteriorates quickly 

above the seudy s t  esp~cfaily on Stream 14 where t k e  g r ad i en t  



DRAFT/PAGE 27 !/30/84, 21 16/84, 2127184 
3/2/84, 3/13/84, 3/20/84, 3/28/84, 4/25/8 
4/30/84,  5/17/84 SER4BJPart I - ATCS 

Stream 15 i s  a small, h i g h  g r ad i en t  stream approximately 1.5 miles i n  

length. The  stream originates i n  mountainous terrain and flows west 

through a steep, narrow ravine t o  i t s  confluence wi th  Stream 16 (Figure 

5 ) .  Most o f  the s t ream consists o f  h i g h  veloci ty  r i f f les  and cascading 

whi tewater which  results i n  very poor fish habitat. 

Fish sampi ing  was n o t  conducted on th is  stream. The steep narrow ravine 

and h igh  g r a d i e n t  stream channel presents a f i s h  passage barrier t o  

upstream reaches. Grayling and m y  sculpin, w h i c h  are present i n  

Stream 15, have  access t o  the extreme lower reaches of Stream 15 and may 

utilize some o f  ? h i s  h a b i t a t  below rhe sttWeam crossing s i t e ,  

Stream $6 
=m3u 

7rcr Stream 16 i s  a large,  clear  water t r ibu ta ry  t o  Deadman Creek. ine 

stream f l o w s  south for approximately 18 miles f r o m  i t s  source t o  i t s  
- confluence wi th  Deadman Creek (Figure 5 ) .  [he irpper reaches o f  the 

stream f l o w  through a braad valley : r i t h  ifrequentT!y b r a i d e d  channels and 

moderate g r a d i  tnts, Approximately t lgo  mi les above i t s  n~outh a saal I 

Q '  shallow l a k e  dra ins  i n t o  the stream ( P l a t e  I L ) .  This reach o f  the 

stream i s charac t r ized  by a low grad ien t  ,. meander$ ng channel w i  i h  

large,  d e p  pools agd low velocity riffles. 



Plate 12. ' Stream 16, and unnamed lake, i n  v i c i n i t y  o f  the proplosed stream 
crossing s i t e .  

plate 43. Goneraf vic in i ty  of p~ropcrsed stream crossing s i t e  :'fe!*eground), and 
small lake cn Szream 21. 
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the mouth.  Stream h a b i t a t  i s  composed mostly o f  h i q h  velocity r i f f les  

w i t h  a few small, shallow pools. The stream channel is  18-20 feet wide 

and contains substrates o f  boulder ,  cobLle and rubble. Qverall f ish 

h a b i t a t  i s  poor and only  sl imy sculpin and small Dol i y  \larden were found 

i n  the study s i t e  area. 

Stream 19 

Stream 19 i s  a relat ively smal l ,  h i q h  gradient  t r i b u t a r y  t o  Deadman 

Creek and i s  approximately s i x  miles i n  l e n g t h  

o r i g i n a t e s  from a small 'lake Ridge Lake and i'f ows sstsr:heas%, Be7 &;w 

the fake the stream f l o w s  over a relat ively steep ridge and then contin- 

ues for two miles t o  i t s  con%luence w-i th Deadman Cr2ek, 

The proposed stream crossing s i t e  i s  located approximati.l:l ane m;!e 

above the mouth i n  a nari-ow and shallow valley. The strfiiam channel a t  

the study s i t e  i s  15-20 f ee t  wide and the substrate cons is ts  a i  boulder ,  

cobble and rubble .  T h i s  reach o f  the stream i s  characterjzed by h i ~ h  

g r a d i e n t  ri i f l e s ,  infrequent pools and cascading whi tewater. Some o f  

these h i g h  g rad ien t  areas conr t i tu te  potential f i s h  passage barriers t o  

upstream areas. Slimy sculp in were the on1.i 'Zsh found i n  -the b ~ ~ a y  ' 

s i t e  area, 

" n j -  A 1  though no f i s h  were captsred i n  23 dge Lake (see Ser2ion .A .ti I a school 

o f  smai 1 i l r~ ident i f ied  Fish appraxim8tely 6-10 inches i n  length  

observed swiming near the shore, Because cf the s t ~ e p  grzdf2n t  belaw 

lake 45 i s  doubtful that f i sh  ca:: ;iijgrate f y ~ m  Seadmzn Erepi?: ;he 



l a k e .  However, i t  i s  possible tha t  scme downstream migt-aejon, pasz zhi? 

stream croSsing study s i t e ,  may occur. 

St~eams 20, 21 and 22 

Streams 20, 21 and 22 are very small, low grad ien t  streams whqcsh drain 
* i n t o  Deadman Creek h i t h i n  a w i l e  of e3ch other. Fjsurn 5). ah&=, 

streah., are primari l y  sma'l I tundra drainages each flawing soit theast for 

approximately one mile before entoring Geadman Creek, Stlreams 20 and 21 

each drain small lakes along their course. Stream 21 i s  xhe largest of 

these three streams and has a reiatfvely deep chanlnel w i t h  -3cod 

s treamf'low from the jake outlet  t o  Deadman Creek (Plate 131, 

iraposed stream crossing s i t e s  an a c i ?  srrzam are !ocazzG ~ r i i  thip! k 2 5  

miles 3 f  Deadmiin Creek. Arc*" ,rc grayling, Daily 'larden and sciiip$n ;rerp 

. ' & ,  rri - found j n  Stream 20, Although RO 7:'sR Here found r n  brnetms zi and 22 

these streams are access3ble t o  f i s h  i x  Deadmar! Creek and alc2 probably 

u i i l  ized by f i s h  t o  some sx ten t ,  esp-,eefaily in their  :ewer r ~ a c h e s ,  2t 
-+ variceas tfmes during the year. ;ae hab i ta t  above t h e  ;~r=gosed sTrE3m 

crosring s i t e s  an each sirean i s  very 'lim.itsd due t o  dlecreasing d i s -  

charges 5n these gpper  reaches, espec63jTy Strean 22 Y?~'2;e ' 1 7 '  -"P 1 a 

641 "1 The small l ake  on St rean ri [ijeaver L2k;?) gas f ~ u n d  zo contain burba t ,  

rgrfv A r c t i c  grsjfi ing and s i  irny sculpia,, inere may be some f i s h  migrzticn 
-+-= occurring heaqeen t h i s  lake and Deadrnr?~ Creek* i ne lake on Stre3m iC .I s 

"FBai a v e v  snail, shallow muskeg lake. rhis take was nor, sampIe6. 
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Tsusena Creek i t s e l f  i s  t h e  only creek w i t h i n  ;his drainage t h a t  i s  

crossed by the proposed Devil Canyon access corr idor .  The crossing s i t e  

i s  located a t  CM 2.2, approximately eight miles upstream from the mouth 

d o f  Tsusena Creek a t  an e levat ion o f  2,250 feet :Figure 6). A r c t i c  

grayling, Coiiy Varden and slimy sculpin have been f o u n d  : . r i t h i n  t h i s  

drainage. 

Extensive s t u d i e s  o f  the lower reaches o f  this  stream Here conducted by 

ADF&G d u r i n g  1981 a ~ e i  1982. Detailed results o f  these inves t iga t ions  

are presented i n  the ADF&G 1981 a n d  1982 u p p e r  Susi tna  River Impoundment 

ADF&G 1981~~ 1983~). 

Stream 23 (Tsusena Creek! 

Tsusena C r e ~ k  i s  a i a r ~ e ,  c lear  water str5am originating i n  stzep, 
- s mountaia~us t e r ra in  an the southern edge of the Alask,a Range. ine 

stream flgws s o u t h  for ipproxinately 35 miles ircm i t s  s o ~ ~ r ~ e  t o  i t s  

confluence w i t h  the Susi tna g i v e r  and has a t o t a l  drainage basin area of 

144 square mi!25. 3e1ow !':s hp2dwaters ",he str ,~m f ows ac ross  a regiogq 

of open t u n d r a  of y e i a t j ~ , ~ ! y  mcderatsrradject ,  A I a r c ~  8 - - +  ~ Y G L E ~ ~ I ~  

ioca tzd  three miles  upstrn3n from the mouxli, r f i v l d ~ s  the s",ream i n t o  an 

idpper and lower area. The stream !:s s i t u a t e d  i n  a ",ep "Lug shaped 

canyon for approximately %do niiies i n  rhe v i c i n i t y  of zhe  f a l l s .  &law 

t h i s  area xhe strdam valley broadens and g r a d i e n t  decreases t o  i t s  

conf 1 uence w i  t h  the Susi tna River. 



T h e  stream channel a t  t h 2  crossing s i t e  i s  located i n  - a  b road ,  shailow 

valley and i s  approximately 150 t o  200 f e e t  wide. The  stream i s  

composed most ly a f  l cng  r i f f l e  areas o f  moderate flows and velocit'es, 

The substrate consists o f  large boulders and cobble embedded i n  sand 

w i t h  small gravel confined mainly t o  pool areas. 

A'l t h o u g h  there appears t o  be some excellent f ish  h a b i t a t  i n  this area, 

only slimy sculpin and a few stlrnted Dolly Varden were found. F i e l d  

i n v e s t i g a t i o n s  below the waterfall i n  1981 and 1982 showed t h a t  Arct ic  

grayling lrse the lowei- reach o f  the stream. Arctic gr3ylfng rra:i not  

h a v e  established populations above the waterfall because i t  const jzgtas  

a f i s h  passage barrier, 

E i g h t  streams (Streams 24-31 w j  t h i n  the Swjrnmj n5 ,"ear Creek d r 3 j f i a ~ e  

are crossed by t h e  proposed Devi 1 Canyon access corr idor  from Ckl 3.3 

CM 15.7 (Figutqe 61, All stud] streams i n  this drainage flow south as 

they cross the proposed corlcidor before d r a i  n i  n~ t n to  Swimmi no  Sear 

Creek. Swimming Sear Creek i tsei ?, xirich cicseiy para1 Ie'i s the prcscs3d 
1 

access cor;idor faa-  several n~iles,  i s  not crassed 3y ",he r:orrici,or. E l $ . a  , 

1 

v a t i o n s  o f  s-tream crossing s;ud;v sixes ;rirh;n the Swimming Bear Creek 
1 

E 
drainitge range from 2,900 to 3,250 feet. Fish "species fcaund w i t h i n  the i 

drainage include Do: l y  'fardrin and s i  im44 scul pin. 



Stream 24 

Stream 24 i s  a relatively large, h i g h  g r ad i en t  stream which flows f o r  

approximately 10 miles from i t s  source t o  i t s  confluence w i t h  Swimming 

Bear Creek The proposed stream crossing s i t e  is  located 

ap~roximately three miles upstream o f  the mouth. Above the cross ing 

s i t e  t he  stream flows through open tundra  w i t h  $oderate gradients. E\ 

short distance below the crossing s i t e  the stream enters a deep, h igh  

g r a d i e n t ,  " V "  shaped canyon, Th?s canyon may present a barrier t o  

upstream f ish migraxion. Other, srnaiier barriers zay a l s o  i n h i b i t  f i sh  

movement w i t h i n  the u p p e r  reaches. 

Fish h a b i t a t  a t  the crossi'ng study s i t e  consists illainly o f  long, cascad- 

i n g ,  h igh  tielocit;: r i f f l e s  w i t h  frequent smai!  acols 'Iacai~d Seni-d 

C .  large boulders.  The stream channel i s  approxinately 30 ~ e e t  w i d e  and 

has substrate composed o f .  boul dar, cabbie and rubb le .  Do1 l y  Varden and 

slimy sculpin were found i n  the s tudy  s i t e  3ma. 

Stream 25 

Streclm 25 i s  a small, h i g h  g r a d i z n t  tributar:i t o  S t r e a m  24 3sproximately 

Pqgo miles i n  I eng t f i  [ F i g u r e  5). The stream crc?ssing s z c d ~ i  s i t e  i s  

-i located approximately one mi:e upstrpam frcm i t s  mouth. ine stream i s  

s i tuated i n  a relat ively dee:, rav ine  below the.cross';ng s i t l .  Possible 

i f  sin passage barriers ex3 s t i n  th i s  roach ( P I  ate  15).  



The stream channel a t  the crossing s i t e  i s  located i n - a  broad, shallow 

valley and i s  approximately 150 t o  200 feet  wide. The stream i s  

composed mostly o f  long  r i f f le  areas o f  moderate flows and velocities. 

The substrate consists o f  large boulders and cobble  embedded i n  sand 

w i t h  small gravel confined mainly t o  pool areas. 

A1 though there appears t o  be some excellent f ish h a b i t a t  i n  this area, 

only s l i m y  sculpin and a few stunted Dolly Varden were found. Fie ld  

investigations below the waterfall i n  1981 and 1982 showled t h a t  A r c t i c  

grayling use the lower reach o f  the stream. A r c t i c  gray1 ing n;zy nct 

have establ ished populations above the waterfall because -it consti tti t e s  

a ii sh passage barrier. 

E i g h t  streams S t reams 24-3 1 w i t h i n  the Swimming Bear /Creek du.3inage 

are crossed by t h e  proposed Devil Canjfon access corr idor  from Cirl 8.0 t o  

CM 15.7 (Figure 5 A l l  study streams i n  t h i s  drainage flow south  as 

they cross the propored corridor before draining i n t o  Swimmina Sear 

Creek. Swimming Bear Creek i t s e l f ,  w h i c h  closely pars1 i d s  the prcposed 

access carridor for f eve r~ l  miles, i s  not crossed by the. cor r idor .  E l l -  

va t ions  o f  stream crossing study s i t e s  w i t h i n  the Swimming 3ear Creek 

drainage range f rom 2,900 t o  3,250 feet,  Fish 'species found w i t h i n  the 

drainage inc'ude Dolly Varden and slirny scu'ipin. 



Stream 24 

Stream 24 i s  a relatively large, h i g h  gradient strazm which flows fo r  

approximately 10 miles f r om i t s  source t o  i t s  confluence w i t h  Swiming 

Bear Creiek The propared stream crossing s i t e  i s  located 

approximately three miles  gos stream o f  the mouth,  Above the crossing 

s i t e  the stream flows through open tundra  w i t h  icoderate gr3dients. A 

short distance below the crossing s i t e  the stream enters a deep, h igh  

g r a d i e n t ,  "V"  shaped canyon. Th is  canyon may present a barrier t o  

upstream f i s h  migrai ion.  Other, smaller barriers may a l s o  i n h i b i t  f i s h  

movement w i t h i n  the g p p e r  reaches. 

F i s h  h a b i t a t  a t  the cross ing study s i t e  consists mainiy o f  l ong ,  c ~ s c a d -  

i n g ,  h igh  v e l o c i t ~ i  r j f f l e s  with frequent s m a l l  pcols :3~3teci behind 

large boulders. The stream channel i s  approximately 30 f e e t  wide 2nd 

has substrate composed o f .  bou lde r ,  cobble  and rubb le .  Dol l y  Varden and 

slimy sculpin were found i n  the study s i t e  area. 

Stream 25 

Stream 25 i s  a small, h i g h  g r a d i ~ n t  t r i b u t a r y  t o  St ream 24 a?proximatziy 

two m i l e s  i n  1er;gth (Figure 5 ) .  The stream crossins s t ~ d y  s i t e  i s  

.ah* located approximarely one mile upstream from i t s  mouth.  !ne s t r e a ~  i s  

s i  tuated i n  a relatively deep rav ine  below the.  crsssifig s i t e .  Psssjble 

f ish passage b a r ~ i e r s  e x f s t  i n  th i s  reach ( P l a t e  15). 
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The stream channel a t  the corridor crossing s i t e  l's only 3-5 f e e t  wjde 

and contains a boulder, cobble and rubb le  substrate. - The s w i f t  f'!ows 

and shallow depths result i n  poor f ish habitat ,  I t  appeared tha t  

streamflows are in termi t tent ,  being derived mostly frlom periods of 

moderate o r  heavy precipitation resu l t i ng  i n  1 i t t l e  useable f i s h  habi- 

t a t .  F i s h  sampling was not conducted on this stream. 

Streams 26 and 29 

Streams 25 and 27 are b o t h  very small, relatl'vely h i g h  g rad ien t  s"irems 

appraximately one mile i n  length Figure 6). 8 0 t h  streams d r a i n  direct- 

l y  i n t o  Swimming Bear Creek. The streams apparently d e ~ e n d  on iaca! 

precipitation and seepage for their  main water source and may become 

intennittent i n  f lm a t  certain tfres a i  the year. ?ossibfe f i sh  

passage barriers exist  i n  the extreme lower reac;?es of each creek. The 

substrate consists o f  boulders, cobble and sand. T h e  stream ch3nnei i s  

from 2-4 feet wide w i t h  very shallow d e p t h s  (5-10 inches) and i s  o f t e n  

obscured by vegetation along the banks (P la tes  16 and T i ) .  Cveral! f i s h  

hab i t a t  appeared t o  be poor and f ish  sampling was not  conduczed sn 

either o'F these st~eams, 

Streams 28 and 29 

Streams 28 and 29 are b 7th relatively small, h i g h  gradient streams 

-8 approximately three m?les i n  l e n g t h  (Figure  61, ine streams d r a i n  from 

a small ridge and f low "Lkr~ough small, shallow ravines rti:uaied irt open 

tundra (Plate 18 The str.am channels became par t i a l  i y  obscured by 





Plzte 18, General vicinity s f  proposed stream crossing sites on Streass 28 
and 29, 

~ plate I Y .  G e ~ e r a l  v j c in i t y  a f  lroposed s"trll.am crosiing s i t e  s n  Stre3rn 20. 



Stream 31 is  a relatively large, h f g h  grzdient sxream w h i c h  f l aws  f o r  

approximately 2.5 miles from i t s  source t o  i t s  confluence wrti th S w i ~ ~ i ; ? i n g  

Bear Creek Figure 6 ) .  The stream crossing study s i t e  i s  Tccateb 

* * approximately 0,s miles  above the mcuth.  Stream g r a d S l n t  : s  less sxeep 

below the crossing s i t e  bu t  tincreases sharply abcs~e zne nr~ssins r i a  

where t he  stream cha~nel 2escends t h r o u g h  a sml 1 ,  narr3w r a v i n e  (?I a t e  

20) .  

Goad fish h a b i t a t  i s  livaiiable i n  tire v ic in i ty  of the sz-e;_n crossinc 

s t u d y  si'te. The szream channel i s  appraximately 25 fnet i.ri2e 3cd has 

* P  Sirears 32 3nd JQ w i t h  i . :  the Detiil Cr~ek ~ 3 i ~ ~ g e  2 ~ 5  5.1 i3e 

proposed access coyr idor  T-F-J~ C:? i 8 , g  f=g 24 -5  ;-;-.?-a Y U ~ S  * r ' - h a w s - ~ $ d Z S  - 4 - . s r r C  -%lpT-z - 
- * R e  

o f  these praposed stream crcssing si tes  range Frzm 2 , z ~ -  :,- 3 ,LC5 f,-s;. 

ii :h species found i n  streams w i  t h ? n  t h i s  dr3inage were 2ol ry 'i>rien 2nd 

s i  sculpin.  



Plate 20, General v i c i n i t y  o f  proposed stream crossing s i t e  on Stream 31. 

Plate 21, G ~ r r ~ r a l  vicin?ty of' proposed si ream crcrr$ng s i t e  an Stream 313, 



Stream 32 f l a w s  northwest for approximately Fga miles from the outlet  o f  

T* Swimming Bear Cake t o  i t s  confluence w i t h  Devil Creek Figure 5).  ine 

f i rs t  0.5 mf7e reach o f  stream below the lake i s  situate61 i n  a me3nder- 

i n g ,  low g r a d i e n t  channel containing several large, deep pools. . Below 

t h i s  reach, the stream Flows through a deep, h i g h  g r a d i e n t  canyon b e f ~ r g  

d r a i n i n g  i n t o  Devil Creek. The canycn below the stream crossing s tzdy  
I 

s j t e  presents a potent ia l  barr ier  t o  upstream f ish migra t ion .  The 

stream channel a t  the crossing s i t e  i s  approximately 50 f e e t  wide 3nd 

contains a substrate o f  boulder, cobble and rubb le  ( P l a t e  21 DO? :y 

l iarden and slimy sculpir! were found i n  the study s i t e  area.  

A psculatjon 2-f re1 ati>:ely !a;-se 201 i y  Varden, u p  t o  375 zm in l"ng%:'i 

were found i n  the r ~ a c h  o f  s-crearn abo8ie the  c ross i ng  i t  i!ast of 

these f r ' c h  were found i n  t be  1 ~ -  a , E ,  deep pool s w i  t h i n  th is  reach ano 

"$r a were i n  spawning condi t ion .  icese f i sh  apparently use th is  reach f ~ r  

spawnfng and rearing d u r i n g  the  open water seclson and ove~ . r i n t z r  i n  

SwSm~ing Bear Lake. 

Stream 33 

Stream 33 i s  a small, relative!;# h i g h  ynraaient tr%uttar;j ts 2eltii Creek 

approxlmaiel y t:*ro rni l es i n  l e n g t h .  The stream drains to the narthwist 

off a s " c q  r idge,  approximately one a i i a  shave i t s  mctrth, and $>':en 

nlq ya?j t-j i is u;ncg 23 -?h z e y  j f l ows  t h r o u g h  a relatively sha2'  

i Creek (Pla te  2Z)r The steep rid$.. aprears LO ;rorce a barrf e r  to 
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Stream 35 and 36 ,- 

Streags 35 and 36 are crossed by the proposed Oevi;l Canyon access 

corridor wi th in  0.25 miles a f  each other (Figure 7 8iotil streams arge 

relative1 y narraw h i g h  grad ien t  streams approximately k'%vo 

miles i n  length.  Stream 35 drains from a small t a k e  j u s t  above the 

study s f  te  area, The streams . j o in  together a short d i  stanc2 downstream 

of their crossing study s i t e s  cretlting a single channei ~ h i c h  Floi~s 

another  0,s mi 1 es t o  i t s  conFf ueace w i t h  Devil Creek 

Stream hab i t a t  i n  the study area of each strerln corsri \ r  rs. ti,: 2 : ; : , 

cascading riffles w i t h  a few pools. Substrates are ccnposecj ;' .:-A+ sders 

cobble and gravel  . The stream channei o f  t ach  stream i s  aften sbsrured 

-, 3 - by zhl'ck vegetation along i t s  banks. dot!:, 'Isrden 2nd iiiny scu lp in  

were found i n  Stream 35 while only L?c?l:g Yarderr irere idencifi2d i n  

Stre23 36, 

Streams 37-39 i n  the Jack Long Creek drsinage crosz the proposed GaTd 

F." i Creek r a i l  corridcr from C?1 37.3 * 1 ~  C>t 392 (Fft~.ul-e 7 ) .  ihe stud;$ 

on Szreams 38 and 39 wera noz accassl$ie >y heiicoprer and could only  be 

surveyed From "Le a lp ,  E i r v a t i o n s  o f  these proposed stream crossing 

si tes range Srzm 1,300 to 1,125 fee t .  F i s h  species r lown i ; ~  1 i z e  

this drainage include chinook, p i n k  P 1. J,  churn (0. %-- 

1 ,  and coho I 
ri5 3 Arcfjc grayling aild siim;~ ~ c i z l p $ n .  



Stream 37 i s  a very sna!! ,  shdl:ow, low discharge st)-earn which dkains 

"i* t oFf: a steep ridge in to  dack Long Creek (Figure  1 2 a  
7- n :9e s2ve3a is 

appraximately two mi les  in length .  East o f  the srre:am i s  s i - , ~1~ ted  i~ a 

F I  small, high gradient W J ? T ? ~  i t .cated ,usz abcve s3e c r ~ s s i r q  siee. ili;e 

crossing s i t ;  $"iself i s  approximateiy 150 feet trpstream a i  3 2 ~  i.ang 

Creek, The stzep r i d g e  above the crossing sizs rcstilss i n  j. !r?'gh 

gradient  s traam channei tui~ic!? aa y prektent U P S Z ~ P ~ ~  f i  sh a i g r a ~ i c n  dull t o  

inct-eased f 1 o%v veloci t i e s ,  

Stream 38 o s $ g j ~ a g e s  i n  j c 3 e ~ ~  z ~ ~ n t a j g a ~ j  t z r y a j f l  2rc  f lews s ~ i ; c h  fi)r 

r- f a * .  approxiaeteiy 4.0 mi 7 3 ~  xo {rs ~ 3 n f l u e ~ ~ ~  ; g i t : . i  ;acx L ~ r , c  L r ~ l k  i . :g~ l~% 

-? 

1 1, The st~eam i s  si zuatod in 6 deep, h i g h  ~ r a d i e n z  4 ya:Tey For mast ~f 

""' i t s  length  above I%@ zosridcs cr~ssing ~ i f 3 ~  jge c r s s i r i ;  s i re  i:; 
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P Y ~ V ~ O U S  investigations by ADF&G o f  the lower reaches of Jack Long Creek 

have shown t h a t  a d u l t  chinook, pi t lk ,  chum and coho salmon utflimc this 

stream f a r  spawning <ADF&G i981a, 1983h; Sarret e t  a l e  1984j. Partions 

of Stream 38 are a lso  accessable t o  fish and may also  be utilized by 

a d u l t  or juvenile salmon. 

Stream 39 i s  a small stream less t h a n  0.5 ailes i n  i e~g t f i  which  d ra ins  

from a small mskeg l a k e  i n t o  Jack Long C~eek (Figure 3).  !io da ta  were 

iol;ectj~d on thris stream due .to i t s  inaccessibi l i - l ;r .  Aeria; sQrveys 

indicate that f i s h  h a b i t s t  i s  marginal i n  this stream. 

1 - * 4 Styearn 40 Z?owr no~thwest f o r  approximarely r - v e  miles Frcm i t s  scurct 

i t s  c~nflucnce wi th  ihe Slough 21 coiripie-G 0'; the Sus i tna  I i i v e r  

3t i s  the l a r g e s t  s t r ~ a m w i t h f n  a reiarli\~ely r - ~ 1 7  drainace 

*# &3 3 g system, The stt-earn crosses the propased access i c ~ r i d o r  3- ^'^ 

"41e  an elwatjorr o f  approxiii,ately SrGC Teet, me prcprased crossin9 s i t e  i s  

located adjacent t o  a szeep ridge 2 ~ d  ras not acces~ibilfi by he1 ?c3pz?r. 

Therefore, szmpling a c t i v i t i e s  were conducted 48 t h e  1 ~ i c . i n i t ~  s f  the 

~ mouth @shere access was avaj 3 ab le ,  



Aerial surx/t?ys indica te  t h a t  the jawer 0.5 m i l e  reach o f  Stream 40 

corrtains good f i sh  hab i t a t ,  The r e i a t i l r e i y  low gradiegt stream channel 

consists mostly o f  r i r i 1 e  areas o f  moderate flow and i s  bei3leen 15 and 

20 feet  wide. The substrate consists o f  buulder, cobble and rubb le .  

The g r a d i e n t  increases sharply ~ b o v e  the crossing s i t e  and assoc ia t ld  

f l o w  character? s t i c s  may create a hydraul i c  barrier iqrlhich could restr ict  

upstream migra t ion  o f  f ish  beyond this p o i n t ,  

Chinook salmon f ry  and s ?  imy sculpir; use the lower reaches o f  i h l  seream 

and have access t o  the re3ch o f  stream just aboi~e the cross ing s i c s .  

Adu! t sockeye ( 

observed i n  Slouch 2 1  (=4DFSG 1982, !983; Barreti nt a l .  3$8~%) and aay 

a l s o  2 5 2  the  lower reaches of Stream 40. 

hatarfai: v &.P Creak 2 very sma:! a p p r o x i n a t l i t ~  ri 2.5 ajjes i z  sennth 
3 

-.p I w h i c h  d r a i n s  in ro  Slough 26 of the Susitna g ive r  ( F i g u r e  71.  stream 

Q s t g d ; q  ! j . f ie ex Ca?*4 a . 3  i s  j ~ j i ; ~ d  2 b ~ y e  3 large 

approximately 0.3 miles upstream 0-f the aouth 32 an e l i l ~ ~ a t i o n  oF 300 

P1 feet .  The wate r fa ]  : presentj 3 33r r ' e~  t~ gcs;reaa f i sh  n f ~ r a t f o n *  -23  

A i ; s g ~  t r ~ 3 i 2  2nd i ~ a c c l s s f b i i j t ; ~  9 t5e j sit; zrz3, 

sampl ing c o n ~ ~ c t ~ ~  ~e: . -w ti;e w;;erfal 82 the q ~ u z f i  of  i t r a - -  *- a a b j  at 



channel width i s  approximately ten feet. The substrate consists of 

boulders, cobble and rubble. A r c t i c  grayling, slimy ssu l ip in  and numer- 

ous juvenile chinook salmon were fcdnd w i t h f n  the s tudy s i t e  area. 

The proposed access corr idor  a lso  closely parallels Slough 20 for  a 

short distance i n  the vic in i ty  o f  Waterfall Creek. Adult p i n k ,  chum, 

and chjnaok salmon have been observed i n  Slough  20 d u r i n g  pres~ious 

studies by ADF&G ( A D F t G  19813, 1983b; Barrett e t  a ! .  1984). 

The ADF&G collected stage and discharge d a t a  a t  the mouth  o f  Waterfall 

Creek dur ing  the 19b3 f i e ld  season. T h i s  d a t a  i s  p r e s e f i t d  i n  the Su 

Hydro Aquatic Studfes Phase I1 f i n a l  D r a f t  Report ( E s t e s  and '/incent- 

Stream 42 (Gold Creek! 

Gold Creek originates in steep, wauntainous terrain a ~ d  f l o w s  west f o r  

approximately seliren miles t o  i t s  conf luence w i t h  the Susi tna River 

Figure J ) ,  I t  i s  crossed by the proposed access corridorb a t  CH 47.9 a t  

an e leva t i on  a f  725 feet.  The stream crossing s i t e  i s  located only a 

Tew hundred feet upstream Prom i t s  mouth ,  Detzi1z.j invesxigatians a-f 

d ", this stream were conducted by the .+DF&G dur ing  ~ 2 5 2  and 1983. 2esiil t r  

o f  these invesligt,tions are ?resented is! the Su Hydro *4quatic Studies 
i Phase I and Phase 11 Final Draft Reports {ABF&G 19818, 1981~~ ?98?d, 

1383a, I983b, 19836; Schmidt er  al, 1984; 3arrott e t  a ! .  1954; Estes and i 

Lafig 19841, Due t o  the work conduc~ed an this strean i n  jfrev ;GUS y e a r s ,  

f ish sampl in3 was not conducted d u r i n g  the access and t r a !~sm iss i on  
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The lower reach n i  Gold Creek near the proposed crossing s i t 2  contains 

excellent f i s h  hab i t a t .  Long r i f f le  areas w i t h  moderate flows dominat~ 

the re1 a t i v e i  y low grad i en t  stream channel, The substrate consists of 

bou lde r ,  cobble and rubble.  The  stream channel i s  approximately 25-30 

f e e t  wide a t  the crossing s i t e .  Previous studies by the ADF&G ha~ie 

shown t h a ~  p i n k  and chknook salmon use portions o f  the lower f o u r  ml!es 

a f  Gold Creek f o r  spawning ADFhG ;98la, 1983b; Sarrett e t  a ; .  1384) 

Fifteen stream c ross i ng  s i t e s  were ic len t i i i ed  along the proposed t r z ~ r -  

mission corr idor  f r zm CN 1.2 t o  C3 34.0 (Table 10'). Ail streams crossed 

b by the J P C ~ C S Z ~  zr3nsml ssii2n c r r i d o r  are locatzd w i  t h i n  h e  ; susena, 

F Swimming Bear, gevil o r  jack Fong Creek drainages (figures 3 2nd 7 ) .  

Tsusena and Devil Creeks are the Vdu 2argesZ streams a1or;g the proposed 

cor r idor ,  The majority o f  these ssreain crossing sites are located on 

r e l a t i v e l y  snail , h i g h  g r a d i e n t  streams a t  elzvaticnr r a n g i n 3  f r ~ m  1,200 

t o  3,500 feet. 

Inyesti 3at i cns  c a n d u c t ~ d  on m?ny o f  thece same str~ams i n  associzrf on 

w i t h  the access corr idor  j ; ~ d ; ' e ~ ,  i n ~ j c a t "  that sculp jn ajnd Cc: 'y 'iarGe9 

are the major f i s h  species present?y u s i n g  these hab i t a t s ,  The i~wer  

reaches of Jack Fong Creek aro a1 so used by a d u l t  chinaek, pink,  chum 

a;;d coho salman (.lCFSIG i98'ra, 198%; 3 a r r s t ~  ei: a l ,  1924) and ~ j g b ~ w  

trout and Arc"Lic grayljng. 
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Table 10. Stream crossing study s i t e s  along the proposed transmission 
1 ine corr idor ,  1983. 

Approximate 
Stream N u r n b ~ w  

and/or Name 

P -. b~~sena,  Creek 

8 - % e v i l  Creek 

14 - j ack  Long Creek 
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3 2  Deadman Creek Studies 

The 18.5 m i l e s  o f  Deadman Creek ~~etween the lake and the f a l l s  was 

div ided  i n t o  three sections, upper, middle,  and lower, w i t h  one study 

reach i n  each sact ion. The upper section i s  characterized by s w i f t  

f l ows ,  braided channel s, numerous large, deep pool s, and a substrate 

ranging -from sand t o  cobble.  Depths range from one f o o t  i n  the smaller 

braided channels t o  seven fee t  i n  the larger pools. The iniddle section 

meanders t h r o u g h  a low grad len t  valley, draining numerous beaver ponds 

and large marshes. The longer reaches o f  slow flowing water are f r e -  

quently interspersed w i t h  short r a p i d s .  The d e p t h  ranges i r o n  1.0 t o  

1,s f e e t  between the r i f f les  and up t o  15 f e e t  in the ?ools immediately 

below the rap ids .  The substrate i s  composed mainly o f  sand, w i t h  

boulders being presenc i n  zhe rapfds .  *4quatic vegetati.cn i s  present 

t h r o u g h o u t  t h i s  middle  section. The  lower section i s  below a sna1; 

canyon located Se-,;.reen mile 5.5 and lPa5w This sec t ion  i s  characterized 

by swift f i ~ w s ,  b r a i d e d  channels, numerous small pools and a substrra-te 

ranging  from rand to boul  aers. Depths range from approximately two feet  

i n  the swifter, braided channels t o  over seven Feet i n  the backed up, 

sandy bottomed s ide  sloughs.  

Selected water quality data eoiliic",d fr~n the tht-ee stody reaches ir, 

4 n Deadman Creak are presented i n  Table ai. 
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Table 11. Selected w a t e r  qua1 i t y  daat collected frcm three s tudy  
sect ions a f  Deadman Creek, 1983. 

Lower S 32N 05W 1% 

Ccanbuc- kla ter  
t i v i t y  Temp. 

Date Time "C 



A total of 393 Arcric gray l ing  were captured in the ~ h r e e  study reaches 

af Deadman Creek (Figure 8 ) .  Of the 43 grayling recaptured in Dea 

Creek only one was recaptured more than once and ch i s  f i s h  had moved t o  

another study s i t e .  

D i s r r i b u ~ i o n  and relaeive abuedance 

GraylLng were captured at all three study rzaches at c .ci zates rangiag 

from 3 . 7 5  to 8.75 f i s h  per hour (Figure 9). C a ~ c h  rates in the rifSle 

- 
and pool areas were s lar in both the upper and lower reaches. ;a the 

middle reach, grayling were fouod almost exclusivzly  in the pools 

imediately below the scattered r i f f l e  areas. 

O t o L i t h s  and scales w e r e  collected from a ~otai of 59 g r ay l i ng  from ::la 

chree s;ndy reaches, O t o l i t h s  were found tx be such easier ro  prepare 

and read (Plate  24)  and are  thought Ca be nore correct: than scales. 

Aging by scales tends :o tmderasthate the  age r e  0 )  snci r a i s e  thi! 

T- growth race (Figure 11) of a lder  gra:y.iling, zar ti.,is r e p ~ r z ,  ages xi-:: 

re fe r  t o  chose deternined by o t o l i t h  mless o ~ h e r ; i i s e  s % a t : ~ d .  

2 % ~  Qe 7 grayling =re daminane 23  rhe s 12 ab$ch also ~ o ~ c ~ ~ e s  k*eh 

rhe domi3s~ce 3f the  3."-5-355 1i3 range ( F i w x e  12). si~far age 

frequencii?~ were found a f ~ r 2 r  applying the length 2nd age f r en ,ue~~ '_gs  



Figlire 5. A r c t i c  s ray l  i ng  catches and percent r"captures far the three 
study rbeaches in aeadman Creek, 1983, 





%;la?, +,. Sio i  I t n  from an  A r c t i c  gray1 ing captured i n  Deadman Creek, 1983, 





Figure  12. Length frequency compost t i  on for A r c t i c  gray1 ing sampled i n  
Oeadman Creek, 1983. 

figure 13. Ace Frequency composition for  a l l  Arctic graylfng sampitd 
Deadman Creek, 1983. 
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found i n  the 69 fish subsample ta the entire 383 fish sampled (Figure  

13). .. 

Length frequencies varied s ig f i i f  icant7 y between the three study reaches, 

w i t h  the smallest f i sh  being found i n  the lower reach and the larger 

Fish i n  the uppe r  reach. Mean lengths a1 so increased i n  the middle and 

uppe r  reaches Figure 14) .  

Populatson estimates, based an the d a t a  collected i n  Guly, were cal-  

culated f a r  each o f  the three study reaches and fo r  a l l  three reaches 

combined. Recapture information and pre-study t ag  t e s t s  showed no tag  

loss over this  short  period o f  time. O f  the fou r  estimates given i n  

Table 12 ,  the Schnabei method has the m ~ s c  assumptions satisfied i n d  

b e s t  f%%:s o u r  data ,  

Radio t e i  emetr5t 

Radio transmitters were implanted subsianeousiy i n  f i r e  A r c t i c  arayling 

-5 and esophageally i n  one A r c t i c   rayl ling dur ing Gune, i ." lrsugk~il t  tf ie 

r -  summer, the Arctic gray7ir;g scattered dawnscream frcm 3-5 - 6 2  aiit~. 

Curing freeze up, Arctic gray1 i ng  were 2ntering Ge2dnlan iske, there 

was no n~epvement from f i v e  o f  the six f i s h ,  

During Decembe~, a grgund survey was conducted t a  deternine t he  status 

of these six rad io  tagged Arctic grayling. F i v e  ai the s i x  radio tagged 



LENGTH 

E* Figure 13. Arc",-;c grayl;  ng 1 ength freqrre~cy c ~ m p ~ s i  ti cn ;or +,he rhr$e 
study reaches i n  faeaaman Creek, 1983* 
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fish were dead or had shed t he i r  radio tags. One radio tagged Brcric 

grayl ing  w a s  s t i l l  al ive and was residing in a large poo l  in Deadmn 

Creek Car~ys-nz at mile 9,0, 

3,3,2 Lake Trout  

A total of s i x  lake  trout were captnred and tagged in t h e  niddle and 
1 

upper  s t ~ ~ d y  reaches of Deadman Creek. Three lake trout were captured in 

both the upper al?d middle reaches. No lake t r o u t  were captured in the 

lower reach. In the upper reach, the l ake  trout were found in large, 

deep pools below swift riffles. L&i? t r o u t  in che siddle reach were 

- 
found in deep, slow-moving areas associated with beaver lodges. L.-. che 

upper reach, l a k e  t r o u t  were inhabiz ins  t h e  same areas as Arctic 

grayl ing.  In che niddle reach l ake  t r o u t  occupied areas .jnere no Arctic 

gray  l i n g  were f ouod. 

The l a k e  trout captured in t h e  upper reach averaged 420 3un with a range 

o f  405-430 mm, while the f i s h  from t h e  nriddle reach averaged 535 ;am vich 

a range of 460-625 m. 

No population esiinates were calculatsd because zhr ca~ch aanple 28s ~ c o  

snall and no tagged f i s h  yers recaptured. 

Small Dolly Varden (130-185 m) m d  s l b 3 ~  sculpil (45-100 m) Vera 
4 

obsemed and caprured in a l l  three study reaches. 
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3,4 Selected Lake Studies 

"urveys o f  nine lakes nea2- the pr#;posud access and transmi ssion corri - 
dors were conducted between September 15 and Septelnbes 20, 1983 t o  

determine the presence o r  absence o f  f i sh  species 

lakes were seleeted t o  provide a representative sample o f  lakes i n  the 

s tudy  area. The lakes ranged i n  s i z e  from 2 acres Beatrel~. take 

I s l and  Lake). The approximate distance a i  these l akes  from the 

proposed access corr idor  ranged from less t h a n  0.1 miles i'or Beaver Lake 

t o  1.0 miles for Highest take (Figures 5 ,  6 and 7 

$= - Fish were captured i n  a1 1 1 akes except gidge Lake and  Rou~nd Lake. 7 sh 

species f o u n d  i n  these lakes included b u r b o t ,  sculpin,  Arctic grayling, 

Do1 l y  Yarden and rainbcw t r o u t .  It! Ridge iake  a school o f  unidenxifild 

f i sh ,  6-10 inches Sn l e n g t h ,  was observed s ~ i m m i n g  nesr the shore. 

Populations o f  relatively l a rge  Do1 ly  Varden were found  i n  Swimming Bear 

Lake, Island Lake and Highest L a k e ,  2ainbow t r o u t  u p  t o  4S0 im iin:wre 

captured i n  Hfgh Lake. Age, l eng th  and sex freqttency data fo r  Dally 

Varden frcm Is land Lake and Highest Lake and f o r  rainbow t r o u t  .fron HZsh 

Lake are presented i n  Tables 14, 15 and 16 respectively. 

A subsample of jj, yarden from S",raam 31 ri&s ~ 0 ;  ]35-,td s a k  r3;2- 

tive comparisons o f  the ages and l e n g t h s  s f  thes2 s~tirited f i s h  wich  

those found i n  the lakes. Stream 31 is representative 0-F ";e eaa17 

streams along the corr4dor r o u e  \which suppore popu'atigns o f  small 

Dolly Yarden. Age, length  and sex freauenc;t da ta  for these f i sh  are 

presented i n  Table 17. 
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'Table 13. r ist i  dat:d ctjl lected a t  l a k e  s tudy  s i t e s  dlorly t i l e  proposed access and t ransn~ i ss ion  cor r ido rs ,  
1983, 

Length 
Species Range 

h l c  Code 
__I- 

Da te  -- Bkserved - Lake 

F 225 05W 25 DCA 

S 33N Q5H 34 DDG Rursnbglsst 
A r c t i c  grayling 
Sculpin 

S 32N Q5W 15 CXC 

S 32N 05W 15 CCC 

5 3 2 ~  O T W  04 unn Dolly Varden 
Sculpin 

Ra i nbsw Trout  
Sculpila 

Dolly Varden 
Sculpin 

Dolly Varden 
Sculpin 

lii  gtrcs l; Lake 

"bservetl scbiool o f  f i s h  6-10" long.  



Table 14, Age, 1 ength and sex frequency data  for Do1 ly Varden caught in 
Island Lake, September 20, 1983. 

Range of ns 
Lit. 



Table 15. Age, length  and sex frequency data  far Dolly Yarden caught i n  
Highest Lake, September 20, 1983. 

Mean Range .sf 

N / A  = no-; available 



Table 16, Age, l eng th  asld sex frequency data  i c r  rainbow f r u u t  caugh t  
i n  High Lake,  September 18, 1983. 

Mean Range a f  

N/A = not available 



Table 17. Age length and sex frequenfiy data  for Do1 l y  ?iaiqden caught i n  
Stream 31, August 15, 1583. 

To ta l  No, o f  Range af 

N "'a 
B 

-- 

N/A = not avaijab;e 
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3,s Deadman take Studies  

Morphometric da ta  f o r  Deadman Lake i s  presented i n  Table 18, A contour 

map o f  the lake and a profile of t he  vertical d i s t r i b u t i o n  o f  selected 

\rater qua1 i t y  parameters are presented i n  Figures 15 and 16 respectib~e- 
* 

: y e  

A t o t a l  of 32 lake t r o u t ,  S l  A r c t i c  grayling, 48 humpback whi te f ish ,  5 2  

~ o u n d  whitefish, two burbo t ,  and one Do7 ly  Yarden were captured in 
s Y Oeadman Lake. Many scuipin were a l s o  observed around the i z x e  rhcre. 

3 , % J  Lake t r o u t  

During early v'une, as the !ake was bre2kfng up, :aka t r o u t  %Pier% ioiiild i n  

relatively shallow xaters aicng t h e  ihorejine. Y G O ~  and 1 ine catches a t  

this time areraged 2.75 f i s h  qer hour .  Fram June th rough  ssr!;k 

September lake t r o : ~ t  %ere found -in ;vaiers ranging f r o m  15 t o  75 *et, 
- c  i agd hocu and line cafches drcoped ts %~s :haan 0.25 n ?er ;?cur. 

* 1 1  c u ~ j q  Se,-tember and e ~ r j y  gc;cblr, -j&ke t r s ~ z  -i;oved ii;s3 "he 532 j : ~ w  

9 n waters along rhe shore1 ines to opaaw n, and hock end r 3;le cszcbes rose so 

1,s :is12 per hour ,  

'Throughout the samgl ing season, conczr?.:ratians o f  l ake  cr50ut igere i c ~ ~ d  

just  be;^ iherm~cl ine a1-L the inle; stream by :iusjncj 3 dep th  f inder .  



Table 18. Deadman Lake marphometric data ,  1983. 

Surface area 

Val ume 12,614 acre-feet 

Maximum d e p t h  912 feet 

Mean ' d e p t h  31,7 f e e t  

Shore1 ine length 22,,120 f g e t  

Maxinlum 'length/orientation, main a x i s  7,724 feet/NW-SE 

Maximum w i  dth /or ien ta t ion  - 3,145 fi?et/N\.j-S>t 
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F i g u ~ e  16. Vertical distribution af temperature, oxygen, pH, and 
conducti v i  ty i n  Deadman Lake, 3ul y 19, 1983, 



These lake t r ou t  may have been feeding on a large concentration of 

whitefish t h a t  wepe a l so  found in this apea, 

The mean l eng th  of the 32 lake t rou t  captured by hook and line and 

trot1 ine was 525 m w i t h  a range o f  285 t o  795 mm. 

and scales were taken from f i v e  lake t rout .  The 

scales were not readable, however, o to l  i t h s  from fou r  of the fish were 

read and the l eng th ,  sex and ages o f  these fish were: 755  m (F!-22 

years, 410 inm (F)-21 years,  500 mm (m)-15 years,  and 585 mm ( m ) - 2 5  

years, 

P o ~ u l a t i s n  es t ima te  

A population estimate could n o t  be generated f o r  lake t r o u t  i n  De3d~an 

Lake because not  enotioh i ish were captured and only cop t a g ~ e d  lake 

rrout was recaptured. 

2-* 3 , 5 ~  E u ~ ~ b a c k  whitefish 

Nodal g i l l  ~"aker counts o f  humraback nhize fish form Destiman Laice i n o j -  

cite t h a t  these hun;pback whitefish are ( 1 P a  i s  

the same species which i s  found i n  t h e  Susf tna  R i v e r  both  abos~e and 

belaw Devi 7 Canyon. 



Pla t e  25.  O t o l i t h  from a lake trout captured i n  Deadri~an Lake, 1983. 
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D f s t r i b u t i o n  and relative abundance 

Humpback whitefish were present i n  Deadman Lake throughout the sumEer. 

Schools o f  50 t o  100 humpback whitefish \.rere seen during early June 

along the shoreiine. Fram mid-June through early September the fish 

dispersed throughout  the lak2 w i t h  frequent s t  t i n g s  a f  small schools o f  

u p  t o  50 fish,  Concentrations o f  humpback whitefish were found th rough-  

out the summer just above the thermocline ax the inlet  stream. Large 

schools of approximately 250-500 fish were seen by helicopter and boat 

i n  very shal'ow waters i n  the e a s t  end o f  the lake d u r i n g  

September, Sexual ly  ripe na le  and female humpback whitefish were 

captured i n  gill nets a t  these s i t e s ,  indicating t k a i  they were using 

these cobble substrate areas for spawning. 

Forty-six humpback whitefish cap tu red  by g i l l  net and t r a p  net were 

sampf ed f o r  leng-ihs. Lengths ranged from 320 t o  405 mm w3i  th  a mean of 

370 mm, 

Otoliths and scales were takzn i ron  25 krrrnpback pih i te f ich  i n  ~ e ~ e ~ ~ ~  
* . * .  take  for age ds~2rmi  nazjcn. $492~ af b ~ p p ~ a c x  anrzz~l;b baszd ;g 

o e o i i t h s  readings ranged fl-om 8 (320 mj t o  14 years (300 am). 
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A71 humpback whitefish sampled Mere sexual ty mature. On Septembev 2Z, 

nine of 26 Fish captured had spawned, while on October-2, eight  of nioe 

fish had spawned, 

A population estimate for humpback i rh i te i i sh  i n  Deadman take cauld not 

be generated because t h e  sample s i ze  was too  small and no recaprures 

Were made, 

3,5,3 Round vghi tefi s h  

Distribution and re1 aeive ahndance  

fiound whi te i i  sh were present i n  Deadman 13ke titroughortt ohe siiCmer, 

Sma I 1 school s 10-25) Bere seen along the shoreline diuring b r 5 a k ~ p .  

Individuals and small s~hoais were a l s o  seen thraughout t h e  lake d u r i n g  

the mid-summer mon?kc. Curing September and ear ly  Octaber, 1 arger 

s c h o ~ i s  o f  50 t o  100 fish w w e r  seen s9asning rrlciiq th earthern 

share1 ine i n  1-5 fee"ioi water over a sand and gr3gpel s u b : s t r a t ~ .  

Thr; mean l eng th  o f  the F i f w y - t w o  raund :~h:'tefish captured by g i !  l net 

and trap net was 215 m with  a range 83: 169 ra to 3330 zm. 
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Otol i ths taken from Pdo 320 m pound whi teii sR f ndicetrd thplt  both  were 

I,O years old,  Both round and hun3pback whitefish i n  Deadman Lake we= 

considerably older t h a n  fish o f  the same s3se i n  the Susitna 4iver. 

One o f  three sexually mature round whitefish captured on September 21 

had spawned. All of the round whttefish captured 2 f t e r  "Lajis were 

sexual l y  immature. 

3,%,4 A r c t i c  aravs ana 

Distribution and re1 3t3ve  bund dance 

Arctic grayling hook and l ine catches averaged 8,75 f i s h  ger hcur a long  

the shore1 ine and a t  xhe  in le t  scb cut!et streams o f  Deadman Lake d u r i n g  

* early d u n e ,  From mid-dun2 throuqj? e berjte%ber, oinI3 cre Arc:i c 

grayling war caught i n  ;he lake G e s ~ i : : ~  over 100 ! Z O U ~ S  a f  h ~ a k  and l fne  

sampl ing. Ourino w l a te  September and ear l y  Scrcjber, Arctiic gray?  i n g  were 

once aga2n fount: a t  the inlet and a u t i e t  streams, psesu~mabi:~ re turn ing  

from t t ~e  streams to sve~djnler  -s"n Dezdman Lake, 

The mean length a i  61 *&rctic gv8y;giling captured by hook 2nd line 2nd t r a p  

net was 300 mm w i t h  a range af 1" 531 to 465 ;:me 
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No scale': o r  otoliths were col'iected f rom these f i s h  because the safnple 

taken ezlrl icir from Deadman Creek was considered repres-entative f o r  the 

3.5.5 - Other Species 

Slimy scu1pin are plentiful throughour, the shallow areas o f  2ezcman 

Lake. A single Doily Varden was captured a t  the moll-". 01F a smailaii i n i e t  

stream 3n the norlheasi shore o f  the lake. Examinatioa of a D  ~ t o l i t f i  

cross section indicated that t h i s  245 ira, female Ootlyi Yarden 6 

i years old .  T&o small (I80 mm and 220 burbo t  wse  a1 sis caprured ;n 3 

trap net set at ihe outler of Dsadnan Lake. 



4,O DISCUSSION 

Streams along the proposed access carridors are t ~ t p i  call y small , shai - 
low, variable  discharge streams with *$strates domjrraked by rubble, 

;obble and boulders, The majority a? these smaller streams a r l  iligh 

g r ad i en t  tributaries which d ra in  the upper  reaches o f  1c:rge watersheds 

such as t h e  Brosfkana Creek, Deadman Creek, and Devil CrbeeI( drainages. 

Major streams crossed by the propased access corridor include Seac~le 

Creek, Brushkana Creek, Deadman Creek, Tsussna Creek, and Gevi i Creek. 

A few small, low g r a d i n t  muskeg s-ireams are alsc crosszd ax  varjous 

iocat?'ons along the a o u t e ,  Flows i n  these streams vary d u r i n o  the year 

with peak flows usually c~c:irring iil i a t  sqr j t lg as 2 resin1 t o f  ~ e i c f n g  

8 kcrs occurr3na d u r i n g  the ice covered SZ~SQR, snow and ice, a76 7 0 3 4  x 7 n 3  

general !y from Noveaber "l Apri  1, Peak f i  ows may a i  so cccur i n  slimEer 

js ireted available data  indicates during periods o f  heavy precipitation, L'-; 

t h a t  w3ter qua? f t y  i s  senerally good i n  these streams. A1 I are cold ,  

cleafit4ater streams wi ti? ~ o s t  havjng dissolved oxygen va: uzs near 

ra turat low,  

.Arctic gray1 'ng, Co l ly 'larcsn, ct~i'coek sa;n;~n, and sczl g i r !  :rere she ~ n ? j s  

+*l a .7sh species Found a t  stream crossing study s i x e s  along "Lhe progossd 

access c o ~ r i d a r s .  Ca? ly $jarden and sculpin are iqjdeiy distributed a! ong 

the entire route, T?re rnajerit~d o f  the stream resfdent Dolly Yarden were 

qnfl small i n  s i z e  and general iy d i d  no4 exceed tuu m i n  in!2fig":h. Arcz ic  

 rayl ling ;rere confined t o  streams i n  the Seattle, 3rushkana and Ceadman 



drainages. Hcwever i t  i s  l ikely that A r e t i c  grayling are mre wide- 

spread along the route t h a n  these present surveys indicate. Previous 

investigations by the ADF&G have shown t h a t  Arctic grayling are widely 

distributed i n  the Susi tna  River watershed (A3F&G 1 9 8 1 ~ ~  1983aS1983c,j 

Chinook salmon fry were Found only i n  Streams 40 and 41, Salmon do no t  

have access t o  those reaches o f  tritrutaries located above Devil Canyon 

i n  v i c i n i t y  of the proposed access corridors. In the iUenana watershed 

the relatively h i g h  elevations and gradients of streams along the access 

corr idor  appear t o  preclude the presence of saimcn i n  th is  a rea .  

Tb:erefore, the d i s t r i b u t i o n  of salmon was limited t o  streams along the 

Gold Creek r a i l  corridor w h i c h  i s  located belorv Devil Canyon on xhe 

Susi tna I?j vere 

Potenti21 d i  rect inipacts t o  Fish  habi ta ts  asscciatd:.ri  t h  c o n r i r u c t ~ c n ,  

operat ion and maintenance of "he access corridors include a1 reraxians o f  

streamfi o:qs, deterioration o f  wabe quai i ty and removal o r  shifting o f  

substrates, 

Alterations o f  streamflows could  have significant  impacts on the 

migrat ional  patterns o f  fish u t i l i z i n g  these hab i t a t s .  T h i s  could be 

especial 3-y c r i t i c a l  t o  species tRa t undertake seasonal migrat ions  t o  

suEmer and winter rearing areas or spawning grounds,  Signer chan norzai 

sireamflow velocities ax c u i V ~ e r t s  could prevent f i s h  from moving t o  

upstream habitats  dur ing  certain t i s e s  o f  the year. Culverts nay a l s o  

become perched over a period of time by fillin5 i n  :ri t h  gravel and/or 

sand p?sui t i n g  i n  restrictions t o  fish gassage. Blackage of culverts by 
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ice o r  debris could also become a problem and require routine mainte- 

nance throughou: the year. 

If  culverts are properly designed, ins ta l  Jed, and maintained they should 

not  cause significant changes i n  streamflows which could influe~ce fish 

msvements;. E l  "B i t  i n  his study of stream crossings along the 

Trans-Alaska Pipel ine, recommends tha t  culverts be designed t o  a1 1 ow 

upstream movement o f  fish dur ing a mean annual f lood  discharge. k c o r d -  

ing  t o  the APA Acres U83b present plans  f a r  development o f  the access 

corridors indicate t ha t  bridges wi 11 be preferred over culverts and that  

adequate f ish passaGe w i  11 be maintained ;iccording t o  AS-16.05-840. 

More receni guidelines regarding design flows for f i s h  passage a t  strsam 

crossing s i t e s  are presented in Ashton and Carlson (1983 

Construction a c t i v i  t i a s  a t  stream crossing s i  tzs cou! d resul t i n  changes 

i n  water qua1 i t y  on some streams, ins ta l  l a t i o n  o f  bridges  and cu lve~ t s ,  

construction o f  the main roadbed, and crossing a i  streams by heavy 

equipme~t may cause temporary increases i n  t u r b i d i t y  and suspended 

sedim-nts. Leakage o r  spills o f  gas ar;d o I l  may a l s o  have adverse 

effects on water auality. More long term chanaes i n  water qua1 i t y  may 

be associated w i t h  increased eros ion  and subsequent runoff ints screams 

due t o  removal o f  vegeta~icn from s t r san  5anks. Increased silc3ti~n of 

streams may a1 so occur as a result of drainage from thz roadbed. 

Other imparts related t o  streanr crossing s i t e s  may be associated w i r h  

removal or shifting of substrates. These impacts shauld be lacalized 

and not result jt7 an extensive o r  pemanent loss of hab i t a t .  However, 
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al tera t ions  o f  substrate could be c r i t i ca l  in areas considered t o  be 

important f ish spawning sites. 

A r c t i c  grayl ing  and Dolly Varden are the two most important fish species 

t h a t  may be af fec ted by devel~pment of  the access corridors, T h i s  i s  

mainly due t o  their potential importance as a sport f i sh  species and the 

increased f i s h i n g  pressure t h a t  may result due t o  increased access t o  

the area. The following discussions o f  impacts on f i s h  species along 

the access corridors is limited t o  these t ~ o  species arrd points out  

potential problems w h i c h  a re  specific t o  each. 

.Arctic grayl  i n g  were found i n  seven o f  the 42 streams crosseo by the 

proposed access corridors (Tables 7 ,  8 and 9) .  A i l  A r c t i c  grayling werg 

captured w i t h i n  the Seatt le Creek, Srushkana Creek and Deadman Creek 

drainages. A r c t i c  grayling over 300 mm i n  length Mere taken f r ~ m  

Seattle Creek Brushkana Creek, Deadman Creek, and Stream 9 w h i c h  

indic5tes t h a t  these streams contain populaiions a i  catchable s i z i i  F i s h  

t h a t  ma:j suppor t  a recreational f i shey .  

increased spor4t fishing pressure causzd by increas2d acc.ess z.3 r?i;,ctil 

dva t nager as the access and transmission corridors are devei oped could 

resui t i f !  overharvest o f  Arctic orzj)!.,;l fng populations i n  these areas. Due 

t o  the slow growth and development rate of Arctic grayling i n  the u p p e r  

Susitna Basin,  increased sport f i sh ing  grisruiqe could everrtuaily reduce 

the averzige s i z e  and numbers of gray7 i n @  w i " r h i  these drairrages. Similar 
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f i nd jngs  were reported by F a i k  and Gillman (3974) on Arctic grayling 

populations in the Northwest Territory. 

~ A r c t i c  gray1 ing populations a1 ong the proposed access and transmission 

corridors could a l so  be impacted by a1 terations o r  blockage of flows a t  

culverts. T h i s  could be especial ly  c r i t i ca l  t3 A r c t i c  gray1 ing during 

spr ing ,  when fish are moving upstream t o  spawn or rear, and i n  f a l l  %&hen 

~ they are ou tmigra t ing  from these small, shallow tributaries t o  overwin- 

~ tering areas. Restrictions t o  * f ish passage d u r i n g  sp r i ng  could  delay 

t iming  of spawning a c t i v i t y  o r  force A r c t i c  grayling t o  spawn in less 

desirablle habitats, 

I nves t i ga t i ons  need t o  be conducted i n  s p r i n g  t o  determine if f ish a r e  

spawning i n  the .proximity o f  proposed stream crossing sitss* Con- 

s truction activi t i e s  caul d c o n f l  i c t  w i t h  A r c t i c  grzyi i n g  spawning 

periods and reduce the ouant i ty  or quality a i  available spawning habi-  

t a t ,  

Do1 ly  Varden Nore captured i n  !"sf 42 streams crossed by the prcposed 

access; corridors (Tables 7 ,  3 and 9 ) .  These f i sh  ;gersE! .rlidel;i d i j -  

t r i bu ted  i n  pools a f  small , shallow, re1 a t ive ly  high gradien"lstreams, 
- ~hese stream resident f i sh  generally d i d  no t  exceed 2CC m i n  length. 

Accordi ng t o  i4orl-ow 1980), stream rzsf d e n t  Do: ; y  :Jarden, ra re ly ,  if 

ever,  ltxceed 300 m i n  ?e j ig th .  However, in Stream 32, Do3 1y Yarden ~ r p  
a 

t o  375 m i n  l eng th  were captured w i t h i n  a half mile reach c i  the cutlet  
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s t ream immediately below Swiming Bear take, These were the largest 

Dolly Varden taken f rom streams along the proposed .access corridor. 

Large Dolly Varden were also captured i n  Swimming Bear Lake, Highest 

Lake, and Island Lake see Section 4.4 

A small salnple o f  Do1 ly Varden taken near the proposed stream crossing 

s i t e  on Stream 32 were examined and found t o  be i n  spawning ccndi t i o n .  

A 1  t hough  actual spawning was not observed, i t  appears t h a t  this area of  

the stream i s  a spawning h a b i t a t  for these fish. The f i s h  apparently 

utilize the lake t o  overwinter. I t  i s  not known i f  they use the stream 

for purposes other t h a n  spawning. The large,  deep poolls w i t h i n  th i s  

reach may provide summer rearing h a b i t a t  f o r  some of these f ish,  howev- 

er ,  i t  i s  l i ke ly  t h a t  the majority o f  Dolly Varden reside i n  S w i m i n g  

Bear Lake. T h i s  would h e l p  explain the re la t ively  large s i z e  c f  these 

f ish conlpared t o  Doily 'larden found i n  streams wirh no available lake 

sy s tern, 

Do1 l y  Varden w h j c h  have access t o  lakes in the u p p e r  S u r i  tna Basin, are 

zuch larger t h a n  the  smalliir sxream &elling Do1 iy  'Jarden. A clwarfed 

northern form and larger soutirerra form o f  Dcl ly Varden have been iden-  

- t i f f e d  i n  Alaska (Aralstrafig and ?4orrcw 1980). !he ranges a i  ti?esz two 

forms f Do1 l j l  'Jarden over iap i n  t h e  :4enana jiirer and Susitna i i iypy* 

A sample o f  large Dal i y  Varden from Swimming Bear i a k e  was examined and 

campared t o  a sample of the smal ie r ,  stream resident Doi i y  Varden $.am 

Stream 31 t o  determine i f  these fish were different species. Stream 31 
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i s  located very near t o  Swimming Bear Lake but i s  not connected t o  it i n  

any way. The Do1 ly  Varden from Stream 31 are representative o f  those ' 

found in the smaller, shallow streams in the study area which are not 

accessible from lakes. Comparisons o f  several o f  the morphological 

characteri s t ics  used t o  separate Dot 'Iy Varden from A r c t i c  char (Morrow 

indicate t h a t  these f i s h  are a; 7 Cc! l y  Varden. 

The smaller size o f  the stream dwelling f ish could be a t t r i b u t e d  t o  low 

food avai ' lab i l  i ty i n  these small streams and the need t o  expend more 

energy on a year  round basis i n  order t o  o b t a i n  enough food t o  survive. 

Possible impacts t o  Do1 l y  'Jardet? assoc ia ted  wi th  construction o f  the 

access corr idors  are similar t o  those  1ist2d previously f o r  A r c t i c  

gray1 i n g ,  F i s h  need t o  be ab le  t o  traverse culverts a t  a: l times auring 

the year. A l t h o u g h  increased access co the area i ~ i ? l l  probably n o t  

a f f e c t  the smaller, stream dwelling  doll:^ 'larden, the larger lake 

populations coui  d come under  considerable pressure from increased spor t  

f i s h i n g  ac t iv i ty .  The  Dolly Varden i n  Stream 32 were readily caucht by  

hock and I ine and may provide a recreational s p o r t  fishery* Spzcial 

consideration should  be g i v e n  t o  these larger f ish  since they are not 

ididely d i s t r S b u t a d  and l e s s  i s  known abou t  :heir l i f 2  his tory .  

4 2  Transmi ss ion Corridor Stream Crossina Szudies 

F i f t e e n  streams are crossed by the proposed Devil Canyon and Vatana 

transmission corr idol-s frcm " c h e  biazana dam s i t e  t o  the Anchorage- 

Fairbanks Intertie figures 6 and 71, The ma jo~d ty  of the52 streams are 
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small, shallow, h i g h  gradient tributaries draining the Si3dimming Bear and 

9evi 1 Creek watersheds. Two major streams, f susena and--Devi 1 Creeks are 

a l so  crossed by the proposed corridor. A1 1 b i l t  three of these streams 

are a1 so crossed by either the proposed Devil Canyon o r  Gold Creek pa21 

access corridors i n  relatively close proximity tto each other. OR s i te  

surveys were not conducted a t  stream crossing s i t e s  along the proposed 

transmission corr idor .  Information on f i sh  species w i t h i n  these d ra in -  

ages i s  available f r o m  i nves t i ga t i ons  conducted a t  stream crossing sf  t e s  

dur ing  the access corr idor  studies. These studies sihoiv t h a t  Dolly 

Varden, s t u l p i n  and juvenile chinook salncn are the only species utiliz- 

i ng  streams a1 ong the proposed transmission corr idor .  Do1 ly  Yarden and 

scu! p i n  were widely distr ibuted among these streams. d u v e ~ i  1 e chi ~ o o k  

salmon were found only i n  the l o n e r  reaches o f  Jack Long Creek (Stream 

Previous investfgations by the ADF&G (ADF5G l981c, 1983~) hay? iden- 

"Lified a popula t ion  o f  reiativel:~ large Arctic grayling i n  the 1~1ver 

reaches o f  Tsusena C:-eek i n  the v i c i n i t y  of the proposed transmission 

corr idor  stream crossing s j te .  Increased access t o  t h i s  reach of stream 

could rerul t i n  an increase i n  sport  f i s h i n g  pressure f o r  t h i s  species. 

Impacts t o  f i  j h  h a b i t a t s  associa;za v4ith constructian anc aaintznsnce of 

the transmission corr idor  may result from crossing of s "L r fa~s  by he3vy 

equipment and other vehicles. T h i s  could result i n  displacement or 

a? teration o f  the present substrates andlar an increast i n  t u r b i d %  ty  and 

suspended sediments, Removal of streamside vegetation along the 510 
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f o o t  right-of-way may a1 so con t r ibu t e  t o  increased erosian and subse- 

quent runoff, 

4,3 Deadman Creek Studies 

During the 1981 and 1582 aquat ic studies o f  selected tributaries i n  the 

upper  Susi t n a  River, biases and assumptions relating t o  A r c t i c  gr2yl i n q  

population estimates were identified A D f & G  1 9 8 3 ~  Far the 1983 

s tud ies  o f  Deadman Creek reaches, these biases and assumptisns were once 

aga in  addressed, A o f  the data  u s s d  t o  generate the 1983 populaticn 

est imat t i s  were col i ec ted  between July 1 5 t h  and 25 th .  .3y ramplina each 

reach fjnur times, a larger sample was c o i  lected and  ii au! t i p i e  cznsus 

"LFD E es"tg;mator could be us%d, ine Schnabel astimator was c:-:osen as the 

m e t h ~ d  which besz f i t  the da ta  as the short  t ime period !2tiowincj no 

natural  mortality, recruizment or migra t i o s )  (Everhart  e t  a1 .i475) and 

the recapture o f  43 tagged f ish [we1 l ove r  the mi nimun o f  5 suggested by 

2 icXer  (1975 ] complete;y sa t i s fy  t"L herquuirsments. 

a - The population eszimat-r 2nd 95;; ioniidenct in:ervals given i n  ! a b l e  12 

are t h e  nurrjbors o f  f i s h  per mi le f c u t ~ d  i:n rhe three s tucy  roaches y ~ h i c 3  

are representative z ~ f  the entire area o f  pach h a b i t a t  t;/pe seceion. 

Other reaches wi th in  these threo sections were spat sampled and cazches 
-l per 2ng le r  h o u r  %ere similar t o  xhe t*especlive s t u d ~ t  reach. inesa 

estim3tes are  well ivit izsn the ranGe of estimates found d ~ r i r r g  the 1981 

and 1382 aquatic studies o f  selec",d d",rfbutaries a f  the upper S u s i t n a  



DRAFT/PAGE 65 1/30/84, 2/16/53, 2/27/34 
3/2/84,  3/13/84, 3120184, 3/28/54, 4f25P84 
4/30/84, 5/17/84 SERdlBJPa_rt P - ATCS 

River (ADF&G 1 9 8 1 ~ ~  1983~) .  i ish density i n  similar t e  t h a t  reported by 

1971, 1972, 1973, 1974, 1975, 1975 Hallberg 1-977, 1978, 1979 

and Pearse (1974 i n  the Chena, Gocdpaster, and De'l t a  Clea~rater rivers, 

respectively, i n  interior A1 aska,  

The val ues generated numkersJmiie) are reflective o f  the relative 

abundance of Arctic gray1 ing  i n  the three s t u d y  reaches ana car, be used 

in thjs sense, as a comparison between rhe reaches. ihie upper  re.arlch, 

w i t h  i t s  abundance o f  large, deep, pool-type hab i t a t s  and i tz nearness 

tn the lake, had the hishest p~pulatjoi? OF the three reaches wizh an 

estimate o f  858 grayling per a i le ,  !!o informaticn was a'tai lab72 on 

8rc"cc {grayling populations i n  the middle reach as  no1 sampling had 

previous7 y been done on these 1 ong , p i  ac id ,  sandy b o t t c ~ e b  itr~~shet;, 

Grayling were fcunb i n  this reach ori:i i n  areas im~ediately above and 

below t h e  small r ap ids .  Sometimes, !GC~, sandy st retches of UP ~3 " i a i a  ui 

mile were sampled and no gray1 ing were ctll2ected. i$iiith an eseima~e e-f 

315 gray1 i n g  per mi le ,  i t  can be  seen t h a t  the f ish  were cenczntrat2d f n 

s;na11 rat j idipool  areas. The shallow depth  and lack o f  coveia i n  -,he 

sandy areas could  ba major Factors i n  the iibsance a? Arc+;- ~t~ grzyl i ~ g .  

The lower reach had been sampled i n  pre?riirus years and w~as knowr, "i bbe 

good h a b i t a t  for grayling. The nt;Eerjcs small, deep 2aois jehind 

boulders ana f c  backed up side ;:c~gh &reas provide exc2f j2f iz csfJer for 

the estimated 324 gr3ylifig per mile, 

The t o t a l  estimate a i  catchable sized gray! ing for the l8,3 miles o f  

Deadman Creek between the f a l l s  (%?li:e 0.6) and the outlet o f  2e8dman 

i ake  (mile 19.1) 's  8,CIOC fish. T h i s  takas into accoulnt tile var>*-:rinq 
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estimates i r n  the three reaches sampled 2nd applies these estimates to 

the total area which these reaches represented, T h i s  .gvives an overall 

stream average o f  over 408 gray1 i n q  per mile, 

The gray1 ing i n  t h e  Deadman Cree!: system Mere kncwn t;: be 1a.j-ger ihan 

the gray1 ing faun& in the r e s t  o f  the upper Susitna g i v e r  bas in ,  3ur ing  

the 1983 study, gr~yl'rg u p  tci 475 m long were capturer? by F i s h  and 

Game bialogf sts.  Gray1 i n g  up ta 500 m i n  length were reaortedly c a u ~ h t  

? Deedman Creek dur ing 1981 and la82 by o ther  project pe!?*srannel. 

Average lengths arid their ranges wes; s i g n i f i c a f i i t y  difz%rtisro betiqeen 

:he three study reaches an Deatn2;,;? Cr5.k. In the Qpper reach ,. aijerzue JI 

F * T  lengths were large and rhe ragge sf ienetths r* was small,  ti^^ re i n  ihe 

middle and lower rcacf~es, avt.-age lengths and l e n g t h  ranaes kgecaw 
4Xh 

j i n e  me28 i e n p ~ h  i n  t h e  progressircly srnalier and larqer, respecx?;vei$ 

lower- reach was equal 2%. xhe smallest grayling cap2ured i n  t3e upner 

reach {figure i 4 ) ,  

9urS ' T  c ~ u ' i d  contri  ktu~;2 ~o t h i  5 pn2nomenai:, $32 ~ f r g . ~ r . = e ~ t  r*i ar~i; hafsess ?Ssh 

% - - e occupy the best habitzc,  slowlj d r i v l ' t ~ g  the snai aer r3sh  21 6h2 F''i?~.'i o f  

the pool s and eventual 'j y out a$ the g3ab h3hj  t3t (!qorrow i9eQ 1. As the 

gray1 f ng come dcwn out  aF t h e  l ake  iri the spr ing ,  YE: : ?"-5e:* f i sh  wou?d 

/ 1 U .  accup;r jlhp qyjfi;e h a b i t a t  2nd sjowjy forc2 the smal]ey f i s h  -s;p:aer 

;owwstf earn, 



Psssible ~ v e ~ + # f n t e r i n g  hab i t a t  i n  the stream .Ftself; prawed b tbe 

presence of a 1 ?:ye, radio tagged gray? ing focmcd i n  Dea07lan Creek canyon, 

kouid a i l o w  same o f  the larger grayjing t o  establn'sh pemanent 

territories and would account for  the presence o f  same large fish 

rhmughout the sys tes .  Possible fish passage barriers i n  the beadman 

Creek Canyon may be s i z e  restrictikie, a3iowiog only "Le larger fir!& t o  

return upstrean .'lo ovcrginter i n  the Sake, Smalier f i sh  would have Ea 

overr.rinter i a  the lower stretch. The presence of a c t i v e  heaver lcdqer 

i n  " ke  hainks and sfde channels sf the Biawer reach ifidlcat.r!s t h a t  su f f i -  

-IQ c i  ent water is  p~esent  i h r ~ u ~ h e t u t  the year. I nese small e r ,  overriinr,sr- 

i ng T i  s h  comb i :gi th the f i sh f g s c ~ d  a~+dns;resm by tsrri t o r f  3: ; f \* y 

i q 0 ~ 1 . d  explain t h e  large ranGe a-f lengths soi f i s h  i n  " z h e  Iaoer reaches. 

'louno -d) o f  the year ~ r a y i  ing  were present $n 2 ;  r e t ~ h ~ ! ~ ,  i ~ d i f a t i n g  

shat spawning does take piac2 throughou; the sErean. 

-* 
ihe grayling i n  tile Deadman Gre&i. system wer2 found t:: be bo th  iar2er 

and olcsr  rhan ",he gray; jng i x j  the remainder. o f  the uppe r  S ~ t s i  t n s  Rf rer 

b a s i n .  Cleadman Creek grayling average4 3Q ;ran lsroes 4 st each aae than 

4.? -.* I 4 'U Q I-r Lne ui;pc.r basin ~ 7 5 f l  ( f j g g r ~  17: je 3i;xjnum iges n- and 1: fn 
8*" ,@ad;rian reek sn2 ~ p g e r  ~ a s i  q=j ) ~2s22c<j ?je]-$ 

The sur%ri*;sl rate of *the gra;rling :he Qett"-an ail-%&tl: Cr2fik  s:p.stzm 2 1 s ~  

- p-3 ac~ales of sejecred t r j b u -  m ~ c h  h i g h e ~  thiifi  thaz friund dlmrjng *,he L ~ B L  a *  

t a r i e j ;  .76 v s  3 9  {ADF&G 1983~). ma2or factor  i n  this djfferenco 

the use o f  oto"c?ths for aging dur ing  ",e 25.53 stul fes. Qtoiiths ar2  



A= Deadman Creek, 

Figure 17. A comparison o f  the age 1 enqTh structure o f  A rc t i c  crzyl ..I ing 
i n  Deadman Creek and the inpaundment streams us?ng 1953 
otolith da ta ,  



much easier to  read which  lowers the probability o f  errors. Scales 

tended t o  underestimate and "lump" the older fish (eyer d ~ e  7 

lowered the maximum age and dropped the ac"tua1 survival.  Eut o t o l i t h  

ag ing  i s  not t h ~  only Factor  con t r i bu t i ng  t o  this large difference i n  

survival. The survival  for the impoundment streams based on otoliths 

col lected d u r i n g  spring 1983 spawr?i.ng surveys i s  s t i  11 significantly 

:ewer (.76 v s  .55). 
t 9 

One possible explanation for the h i ~ h e r  survival rate, larger sire  and 

older fish in the Deadman Creek system i s  Deadman L a k e ,  dfeng wi th  

buffer ing the entire system by narrowing the range iif' the physical 

parameters ( temperature, f I ow, d i  ssol ved o:cygen the lake a lso  prsvides 

a stable o v e ~ i n t e r i n g  environment. An abundant  supply {of foad d u r i n g  

the enxire year and the lack o f  icz caused a o ~ t a l  it;, inc'uding s j2sh  

i ce ,  channel blocka~e 3rd dewatering, 2nd breakup :vauld tend t~ ai;cru 

i i s h  t o  grow larger and 1 i v e  longer t h a n  those fish havins ~a contend 

wi th  these and other problems i n  the Susi tna 2iver, 

Another explanaticg could be less compet6tion. Few Z l i ~ e n i ' i e  grayling 

have been captured o r  obssirtted i n  the Deadman Creek rjpstem. A h i g h  

mortal i ty ra te  d ~ r i n g  the youoger ages ~ci;!d tend  t o  a i  lcw an i c c r l a s 2  

i n  the sizes of the territories cf xh2 romain?ng o:drr - f i sh  a l ; ~ u f f i s  a 

higher surv iva l  rate for the older age classes, 

Whatelrer the explafi i t ion,  the f e n  effoczs o f  the asczss road 

const-niction arid dam const~uct icn can do nothi2g bur, upset tb pprsent 
e 

j a l  ance betgeen population sire,  age structure a ~ d  length ccmp~si ",-.on. 
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the geadman Creek system, both the trophy class qua1 i t y  o f  the fishery 

and the population s i z e  of these larger f i sh  may decre 

The Advanced Telemetry Systems r ad io  tags  used dur ing  t he  1983 

s tud ies  were much smaller than those used in Arctic grayling d u r f n g  1582 

studies. T h i s  smaller size, combined ~ i t h  new t2chniques of substaneous 

implantation, \gas t h o u g h t  t o  be the key t o  a successful Arctic gray1 ing  

rad io  telemetry program. However, problems were encountered bo th  w i t h  

the tags and techniques which limited the success of t h e  study. 

Dummy r a d i o  tags were implanxed under the skin on the back oi- abdomens 

o f  10 Arctic gr3yling. These f i sh  :.iere kep t  i n  s i a r ~ i e  l i v e  Sox i n  

De2dman Creek. After one month ,  the t j c ~  on t h ~  backs o f  the srayiing 

had caused the s k i n  su r round ing  the tag  :o dia aiid slough o f f .  The tags 

were shed and the f i s h  had large, ulcerated sores From ..yrkfch they a id  

no t  recover. The tags irnpiat~ted on the abdomens o f  t h e  gray! i n g  were 

s t i l l  i n  p lace  and the skin sh~wed few signs of dying a f t e r  one ~ o n t h ,  

A t  th i s  t f ~ e ,  i t  uas decided 'lo inp;znx the ast8i;aT radio t r a ~ s z f  t t e r s  
- -. - % CI S unde r  ;he s k j n  on the a b d a ~ e n s  0; y ~ y f :  np~!*t c z ~ g h t  -- 

J ing. ;ne t > s ?  

were col lected { a i l  being over 400 mm i n  l?og%hj, the r ad io  transmitters 

implanted ( i n  less t h a n  f i ve  minutes on each f i s h ) ,  and then released. 

* * S~bseq~ent  30ionit~ring of renafning n s h  i n  the live bcx, showed 

after SO da:rs the tags impirlnteci ttnder the s k i n  of the a b d a ~ e n  c~used  
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the skin t o  d i e  and the t2gs wew shed. The raves on t l~e abdomens o f  

these fish d i d  eventually heal as two o f  the dumy tagggd f ish tha t  were 

re1 eased were recaptured and examined. 

The grayling w i t h  the actual radio tags were tracked throughout  the 

summer and after an i n i t i a l  downstream migration o f  0.1 t o  6.5 miles, 

little further , movement was observed. The  tags were located ? r ?  large 

pools and remained there t h r o u g h o u t  the summer and winter. One tag was 

found t o  be s t i l l  implanted i n  a f i s h  d u r i n g  December surveyse 

Due most ly t o  the large s i z e  o f  the tags and the a ~ p a r e n t  inabi'ity of 

graylfng t o  heal the incision and retain the r a d i o  tag, the 1983 study 

was not enti  rely successful . S i m i  1 a r  pr~btems were encountered dur ing  

ADF&G rad io  teiemet~y s t u d j e s  dlirjng 1382. G f  a l l  the f ish tagged 

dur ing  the ADF&G S g s i t n a  Rii~er stud ies,  Arctic grayling halie sPo!~n the  

highest incidence o f  infection and non-healing o f  the tagging wound, 

-& One Arctic gray1 i ng  was a l s o  radio tagged by esophageal implant. iiie 

f ish was large 455 mmj and the tag  was ess i iy  inserted. T h e  f ish  vias 

he ld  for three days and t hen  released a f t e r  no signs of stress appeared, 

T h i s  t ag  was a1 so Found to has/@ been shed d u r i n g  tkn Gecernher surtta1fs. -J 

4 L T  Of the s i x  Arctic grayling radi i t  c~ggec ,  only the data  from one is 

valid, as i t  i s  not knckn when t h e  other  f i s h  sked their t a ~ s ,  3ut, 

from monitarfng the  movemenz of t h i s  single f ish,  it is apparent  that  

Arct-ic gray1 ins can avetqt$inter i n  She large pools i n  Deadman Creek, 



$,4 Selected Lake Studies 

- 

Many lakes r e  located w i t h i n  one mile o f  the proposed access and 

transr .ission corridors. The majority o f  these are smal1, shall ow 

tundra ibog lakes less than f i v e  acres i n  size. The largest, Deadman 

Lake? has a surface area o f  379 acres w i t h  d e p t h s  o f  ovegS 90 f e e l  

Deadman Lake i s  discussed separately i n  Section 4.5 Aerial surveys 

conducted on many o f  these lakes ind ica te  t h a t  thej! are mrssxly 

c leawater ,  0 7  igotrophic  environments, 

The nine selected lakes investigaisd by ADF&G between September i 5  and 

September 20, 1983 ranged i n  s i z e  from tsgo acres (Beaver Lake) t a  I E O  

Is land take) .  The lakes were located a t  elevations ranging from 

2,250 (Island Lat;e) t o  3,619 Riage Lake) feet,  

F i s h  species faund in these lakes included burbo t ,  s l imy  sculpin, Arct - ic  

r C .  grayling, Dally 'Jarden and rainbow t r o u t  Table 131, k ~ ~ h  weye caught 

or ~bserved -in a1 l lakes except ,Pound Lake, S'l imy scuipjn were the most 

widely distributed species and we$-e found i n  seven o f  the nine iakss. 

3urtrot and Arctic gray? ing were faund  OR?:^ j 7  8eaver Lake. Ra7:nbow 

-C Lrout  were found ir, :.figh i a k l  2nd L i t t l e  Lake. pcsulat icr.s cf 

:ar.ge Daily Varden :+ere tzken from S::r;iiming 32ar iake, Is1ar;d iak? and 

Highest Lake. 

The rafnbow trout taken from High iake and i ' t t l e  High Lake are not 

be1 ieved t o  be an iodigenour population. Repcarts from ic~cal residents 

of the area suggest t ha t  these f ish :nere pianted i n  ";i.!esEe Iaiczs to 
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increase the variability of sport f i s h i n g  i n  t h e  v ic in i ty  of High take 

Lodge, a h u n t i n g  and f i sh ing  lodge, located on High Lake. Raintaw t r o u t  

have not been found farther upstream i n  the Susi tna  wat.ershed and the 

High Lakes complex i s  believed t o  be the fiorthernmost extant o f  therr 

d i s t r i b u t i o n  i n  the Susitna Basin, 

The large Dolly Varden taken from lakes (up t o  445 mn i n  length i n  

Island take a1 ong the proposed access and transmission corr idor  ap- 

peared t o  d i f f e r  morphologically from the smal l a r  Do1 ly  Varden found i n  

streams w i t h i n  the study ares.. Comparisons of several of  the 

morphological Features a f  Do1 ly Varden from these lakes and from Stream 

31, show t h a t  they are the same species. Stream 31 i s  representative o f  

the s ~ ~ a l  l streams along the corridor route w h i c h  supporr populations o f  

the small Dali:~ Yarden. T h i s  subject i s  discussed i n  more detaii i n  

Section ?,I o f  this report, 

Age and length  data were collected from a 1 i m i  ted sample o f  Dally Varden 

from Is land Lake, Highest L?ke, and Stream 31, These da ta  were ws5d t.s 

show t h e  r e i d t i v e  differences i n  growth between lake and stream resident 

i ) ~ l ? y  l/arden, Due t o  the limited daia col!ected, only ?:he Rge 6 c i a s s  

can be compared betwe~n 31 1 t h r ~ e  sitss.  9c~ever ,  "ihese d a t a  shcn ? h a t  

- * ayerase si22 ~i ,Age 6 ;> sh eaken f rom Is13nd Lakl and Eichest  Lake 

- 1  

js much l a r g e r  t h a n  the same 3ge fish taken f r ~ m  Stream 31. ine ~ e $ n  

length for the sample of Age 5 2ish tak2n Trtjiii ;sland Lake i s  S53 mm 

. ~ . h i ] e  tho52 from Stream 31 have a Rean length  c f  172 F@L These data  

support the idea t h a t  Phe stream &#i~ieli r'ng if sh are s tunted compared t o  
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those residing in 1 akes. Possible explanations f o r  this are discussed i 

i n  Section $,I, 

The major impact t o  fish i n  lakes along "Le proposed access and trans- 

mission corridors would probably result from an Jncre18se i n  spor t  

f i sh ing  pressure due t o  increased access i n t o  the area. P reosi aus 

studies have shown t h a t  an fncrtase i n  sport f i s h i n g  preissure on lake 

populations of  A r c t i c  pray1 ing eventual ly reduced the average s i z e  and 

numbers o f  these f?sh Fa lk  and Gillman 1974 

~ Present surveys indica te  t h a t  Ci~illy Varden and rainbow t r o u t  are the 

~ species most l ike ly  t o  De affected j n  lakes alocg the proposed acc2ss 

~ and transmission corridasrs excluding Deadman Lake). Hawetier, Arc",ic 

grayling and b u r b o t  may a l so  be aor? widely dls";-ibilted t h z n  present 

s t u d i e s  i nd i ca te ,  and i t  i s  l ike ly  t ha t  lake t r o u t  are prlesent i n  some 

~ c2f the deeper lakes w i t h i n  the study area. A i l  these speccies could  be 

~ adversely impacted by an increase i n  sport  f i s h i n g  pressure,  anace ace me fit 

techniques, similar t o  those outlined i n  Section 4.1 f o r  arct ic  

gray1 ing, could  be applied t o  lakes as well t o  prevent averfisbiing of 

The 1983 studies of Deadman Lake successfufly i d e n t i f i a d  the presence o f  

+=P ' seven species of f ish ,  lhree of these, btrrbot, round whitefish and 

humpback whi teiish, werz not known t a  inhabit Deadman Lake. aecause cf  
* 

the ineffectiveness o f  standard gear t~fipes [due t c  .he physjcii charac- 
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terist-ics of the lake, i .e, size,  dep"$ botticm vegetat'on) and the I s t e  

arr-ival o f  the South  Dakota t r a p  nets, geaeration of -9optrlatian es t i  - 
mates f o r  the fish species present was u~successful, 

4.5.1 Lake t ~ o u t  

The i n i t i a l  study p l a n  for  jeneratlon o f  lake t r o u t  papulai t ion e;~imat2s 

was t o  capture the f i sh  i n  S o u t h  Cakota t r a p  n e b  [Plate 25j3  rttrrdng 

June and September, when this specfes -is known t o  i n h a b i t  the shallower 

port ions  o f  the Sake (Sco t t  and Crossman 1973; Morrow 1980). 

A e ~ i a i  o b s e r ~ ~ a t i o n s  and d e p t h  f inder recordings dur ing  the lake mapping 

transects)  confirmed the presence o f  l ake  t r o u t  i n  the shaiiawer areas 

q - - s  a t  these times. A f t e r  it vtas found c h a t  the t r a p  nets zauid be to- ;  i n  

arriving, hook and l ine sampling was substituted for the t r a p  nets i n  

hopes 07' c a p t u r i n g  a large enough ssmple ro c6iculate a ~cpu1a"cian 

est imat~.  By this time, Ju ly  and A~gus t ,  the lake t r o u t  hzd migrated t3 

the deeper, cooler waters a': the lake and cazches had fa1  len tc  less 

t h a n  6.25 f ish  per angler hour. 

The crirr"iue o f  32 l a k l  trot;t w i t h  on:y oEe recapcure was srct ec*zugn ~o 

. *  . g$cerar-  3 ril;i< p c p ~ ~ a ~ $ o n  es;!~ate, j g t  i G - ; - z $  : : g a a t , u  21zt3 f k s ~ e  

f i sh  d i d  suggest  a few t h i n g s  abcut the ~ Q - S * ' - - '  pu i a i  gcn. Sci!es frgm ?ake 

trout arcl extremely hard t o  read,  r ihi12 0t01iths are re13tZ?ie::r ea~;~.  

Oio7i~R ages were consiste~ziy at feast doubie t h e  scale ages.  iVo 

-9 l i  tersture has been found t o  Qispraue these otolith zef!s. inese ages 
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f a l l  well w i t h i n  the ages a f  l a k e  trout found i n  Alaska by Morrow 

and 8enldock 1983) based on o to l  i t h s .  

The limited otolith age-length data suggests tha t  the population i s  

relatively small and comprfsed o f  very o l d  f i s h ,  Also, the tapes of the 

approximately 30 transects conducted for  the contour map recorded few 

(less than 50) iake t rou t ,  The capture o f  no juven i l e  iake t r o u t  and 

only one under Age 15 suggests t h a t  mortaii.rjr i s  h i g h  dur ing  the younger 

age classes and levels o f f  i n  the o lder  age classes. 

A d u l t  lake trout are sol i ta ry  wanderers f o r  such a i  t h~e  year ft4crrow 

schcoling only  dur ing  the fa11 spawnjag "Lme arzd a t  spr ing  

breakup. This characteristic a l so  makes i t  verjv d i f f i c u l t  t o  capxure a 

large enough sample t o  generate a raifd populaticn estimats, e x c g t  a t  

these t imes,  

Humpbaclc whieefish were T i  ssi identified i n  mid-July, when a dead f ish  

ivas foiind along the easz shore, Limited gillnetting proved t h a t  w h a t  

had been t hcugh t  xc be jar?@ schools o f  et-iyl 'lap i n g  obst~ljedl -in Juile, were 
-4  actua]iy :~uapback wf l i re f i j n ,  inere large sr>oo;s igefe extrc~ef:# nrc;-%- - -+?bib& 

ab le  dur ing  Augusr, 2nd Sept2i~ber as she;4 the etstern sbcrfii ino of 

-a the  lakf i n  less t h a n  xhrse feet of iqater, ;.?e s2asenai pa-"- a,berg 05 

governeat cbserved in Dea&an Lsake c? osaiy fiai ?cried 2ha-L described by 

$lorrow (1980); travel irem deep t o  shallow :rater i n  the spring; moveaent 

back i n t o  deep w a t e r  dur ing  suimer as the shallcwer waters vrarra; rrofie- 
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rnent back t o  the shallow waters i n  fa11 t o  spawn; and postspawning 

movement back t o  deeper water t o  overwinter. -\. 

The identification o f  this species as humpback whitefish (Corenonus 

was a l so  unexpected, as the species i n  Pa~<son Lake, and 

Crosswind Lake i n  the C ~ p p e r  River drainage and take Louise and Tyone 

Lake i n  the Susitna drainage have Seen i d e n t i f i e d  as iake whitefish 

!u'i 11 i ams 1368; VanWhye and Peck 1963). 

Growth patterns on otolithes and scales indicated t h a t  the hunpback 

-a * whitefish i n  Deadman iake are an o l d ,  s'la%* growing p l ~ p u l a t i o n .  ine 

ycungest fish aged was Age 8 (320 tm) and a l l  f i s h  over 345 mm nriir.ero Age 

10 or older,  In comparison, Marraw (1980) reported t ha t  humpback 

whitefish i n  a rc t i c  rivers such as the Colvil le  gigjer, b b u k  River, acO 

the Agiakpiik RIver had average lengths o f  267 iljm a t  Age 51- and 405 mr, at 

Age i O + .  i4orraw a l s o  s t a t e d  t h a t  huapback whjzef jsh i n  the Kusk~k:u+m 

giver and the lower Yukon River had average f errgths of 347 mm 2nd 623 mm 

a t  ti-? same age c la~ses .  Lower Susitna River humobacks, \$ere an 

average 3 f  th ree  age classes younger a r  a given length t h a n  the Ceadman 

i a k e  fish (Series 2 ,  P a r t  3.3.2). 

Round whf t ~ f i s h  :#ere f irst  i d e n t i f i e d  i n  Deadmar, Lake dur ing June, when 

a: dead F i s h  %as found on the beach az the gutlet a f  ikg: jake. Round 

whitefish are not 3s large or pic .n t i?u l  i n  Deadman t2ke as h u ~ p b c k  

whitefs'sh, b u t  autcpsias o f  several l a k e  S;our and personal c~munfca-  
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t i ons  w i t h  several s p o r t  fishermen indicate t h a t  round ~ ~ h i t e i i s h  are a 

major summer food item o f  lake t r o u t  i n  Deadman take. - 

The round whitefish population i n  Deadman Lake i s  older  and smaller t h a n  

round whitefish i n  the lower Susitna River Volume 2 ,  Section 3.3.2 

The presence of round whitefish i n  Deadman Lake may account fo r  zhe s i z e  

differoirce between lake t r o u t  found in Deadman Lake and Sally Lake. 

Lake t r o u t  found i n  Sally Lake are much smaller t h a n  those i n  Deadman 

ADFPlG 1 9 8 1 ~  possibly due t o  the abs@nce o f  round whitefish as a 

forage f i sh .  T h i s  has been shown par t i cu la r ly  we;? i n  Lake Ninrlewanka 

i n  Banff National Park,  Canada, where impoundment caused the absenc2 a i  

forage f i s h  a* d e p t h s  where lake  t r o u t  were present and subsequently, 

zzie t r o u t  rarely obtained 2engths aver iOO am (Cuerr ier ,  1954). 

Arctic grayling were found i n  Oeadman Lake only d u r i n g  ithe spr ing and 

f a l i .  By mid-dune, Arctic grayling had migrated o u ~  o f  zhe lake and d i d  

not return until e a r l y  Septamber. Cnly one Arctic gray! f ng nas captured 

dur ing  midsumer despite ovtrr 100 h ~ u r s  of sampling wizh heck and l i n e  

v and g i l l  net5 . CaZches jn a t r a a  ne. ano by holsk 2nd j 7 ne a t  :he 1akss 

outlet i n  ear ly  October, showed a d ~ i i n i t e  re turn  af Arczic graylizg to 

9eadmafi Fakt! FYI Sepxnmber acd Or"ibbr buo "it ota j a r s 2  a return 2s had 

been expected. Posr ib le  explanations include: zhe marori .A. ty of 2 r c i i ~  - & & a ' L *  

grayling which use Deadman Lake "or oveF&inferirsg iBnturr?et! to the j a k e  

before or a f t ~ r  cur sampling effort i n  Cctcber or perhaps Dnad~an Creek 
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a l so  has a substantial population o f  Arctic grayling whicll overwinter i n  

the creek. We believe that  Arc t i c  gray1 ing use the lakg f o r  overdinter- 

ing,  bu t  i t  appears t h a t  a port ion of  the Arctic grayling population 

a1 so ovewinters i n  Deadman Creek belaw the lake.  

Sculpin, Dolly Varden, and burbot are the three ather  f ish species  know^ 

t o  i n h a b i t  Deadman Lake. S c u l p i n  are numerous in the lake. Dolly 

Varden and burbo t  are present and further studies would be required t o  

deternine their abundancs. 



- 

Study design t~as provided by Cnristspner Eszes a3d Daaa S c m i d ~ .  Data 

were collected by Joe Sautner and %Eke Stratcon. S a l l y  Donovan and 

Carol Kerkvliet d r a f t e d  tne figures and t n e  typing was done by Skeers 

Word Processing Senrices. 



- - 

We would like t o  express ou r  g r a t i t u d e  t o  a l l  the people and organi-  

za t i ons  t h a t  provided  information o r  a s s i  stance t o  the Access and 

Transmission Corr idor  Study. 

We extend o u r  special appreciation for  the suppor t  serv!crs provided by 

Warza-Ebasco S u s i  tna J o i n t  Venture, A i r  Logistics, 3ust's Flying Scr- 

v i ce ,  K2  Av ta t ion ,  R&M Consultants, Inc,, and the U.S. Geological 

Survey. 

Appreciation i s  a l s o  extended t o  the Alaska Power J g t h o r i t y  for  funding 

th is  project and t o  T. Trent, L. Gartlett, R ,  Dier:$ck, K. '/atson: and 

other s t a f f  o f  the ADF&G f o r  the! r admini s t raz ive  s e r ~ ~ i c z s  suppcrt, 



DRRFTIPAGE 82 1/30/84, 2/16/84, 2/27/84 
3/2/84, 3/13/54, 3/20/84, 3/28/84, 4/25/84 
4/30/64, 5/17/84 SER4B/Part I - ATCS 

Acres American, In<. 19833. Application fo r  license f o r  mtljor 

project-Susiina Hydroelectric Project, Volume 1. Exi~ ib i  t s  A, C and 

Prepared for the A1 aska Power Authority Anchorage, Alaska. 

1983b. Appl i ca t ion  f o r  1 ic2nse for  major project-Susi c?; 

Hydroelectric Pr2ject, Volume ZA. Exhib i "LE.  Chapters 1 2nC; i. 

Prepared for the Alaska Power Authority . Anchorage, A1 aska. 

1983~. Appl i c a t i o n  f o r  1 icense f o r  major project-Susi tna 

Hydroelectric Pro jec t ,  Vol une 9, E x h i b i t  E, Chapter 10. (Prepared 

f o r  the Alaska Power Authority ). Anchorage, A1 aska. 

Alaska Department o f  F i  sh and Game. 1981a. Adul t anadro~ous fisheries 

project. Phase I .  F ina l  Draft. Subtask 7.10. Prepared f o r  Ac~es 

.herican, Inc., by the Alaska Cepart~ent o f  Fish  and GaneiSu H:ddro. 

Anchorage, A1 aska, 

1981b. Aquatjc Stud i e s  Procedures Manual. Phase 1 Final 

Studies Prograa. 

:98ic, Resident fish i~vestigaticns an %he Qpper Susjtna 

2iver, Phase 1. Final Draft. Prepared f o r  Acres Anzrican, inc., 

by the Alaska Department af Fish  and GamedSu ';tydro. Anchorage, 

AS aska , 



4/30/84, 5/ 17/84 SER4B/Part I - ATCS 

1981d. Aquatic habi ta t  and instream f low project. Phase 1. 

Final Draft. Prepared f o r  Acres American, Inc,, by the Alaska 

Deb ..-tmen"coF F i  sh and Game/Su Hydro. Anchorage, A1 aska. 

1982. Aquatic Studies Procedures Manual. Phase 11, Final 

Draft. Alaska Department o f  - f i sh  and Game/Su Hydro. Anchorage, 

A1 a!sksm, 

1983a, Resident and juvenile anadromous f i s h  studies on the 

Susi tna  River below 3evii Canyon, 1982. ~lolume 3 o f  Phas2 I1 Basic  

3ata  Report. Aiaska Department of F i s h  and Game/Su Hydro. 

Anchorage, Alaska. 

ISS2S. Adult  anadromous f i s h  s tud ies ,  1982. Yolume 2 of Phase 
4 

I1  Basic Data Report. Alaska Deparxment of Fish and Game/Su Hydro. 

Anchorage, A ]  aska. I 

1 

i 
1983~~ Upper S u s i i n a  River impoundment studies, 1982. Vaiame 

5 of Phase II Basic Data Report. Alaska Oepartzent o f  Fish and 
e 

Game/Su Hydro. Anchorage, A l  aska. 

Voibme 4 o f  Phase I i  B a s i c  Data Report. Alaska Cepar~ment of Fish 
i and Game/Su Hydro. Anthorage, Aisska. I 
1 



DRAbT/PAGE 84 1/30/84, 2/16/84, 2/'27184 
3/2/84, 3/13/84, 3120184, 3/28/84, 4/25/84 
4130184, 51 17/84 SER4BfPart f - ATCS 

Armstrong, R .  H,, and J. E. Morrow. 1980. The Doily Varden char?, Era 

Balon, E. K. Charrs: Salmonid f i shes  of the genus 

~ Salvelinus, Dr. W, J u n k  S.V. Publishers, The Hague, Netherlands, 

~ Ashton, W. S . ,  and Carlson, R. F., 1983. Determination of seascanal, 

~ * 
frequency and durational aspects o f  streamflow w i t h  regard t o  f i r 3  

passace through roadway drainage structures. Institute of Uater 

Resources, Univ. o f  Alaska, Fairbanks, Alaska, pp. 51. 

1984, Adult  anzkdrsmws Barrett, B , M . ,  F.M. Thompson, and S.:i. #fpi* 

f i s h  investigations: May - Cctcber 9583. Alaska Cepartment: of 

F i s h  and Game Susitna Hydra Aquatic Studies 2eport N o .  1. Prepared 

for  A l  as ka Power k t h o r i  t y .  Anchorage, A1 aska. 

C~lerrier, J. P. 1954. The history o f  Lake bqinnei.tanka wi . th  reference tc 

the reaction o f  lake t rout  to a r t i f f c i a1  changes iin en5:f r o n ~ e n t .  

Canadjan Fish Cultures, lS:I-3, 

E l l i o t ,  6, Y. i382. Final report cn the evaiuacior. o f  stream c r o s s i ~ g s  

and  ~ f f e c i s  o f  channel modifications on -fishery resallarces aSon9 the 

rou te  of the Tr3ns-A: asks Pipe; $nee u, S *  F i s h  afi3 >dj-<'+fe 

"9 ber*;ice, Special Studi$s, A~%:korage, Alaska, 

- .  Estfs, C.C. , 2nd D.S. Vince~t-iang td-r ' tors .  1384. gr?paratf  en j 

Aquatic h a b i t a t  and instream P!cw investigations, 3ay-October 1983. 

*2 9 ATaska Department o f  : ~ s h  and Ga~e SusStnli Hydro Acjuatic Studies. 

Report No, 5, Prepared f a r  A1 jrska P~~#.rr9r AritRori tz. Anehcrige , 

A113qka 



DRAFT/P;4GE 85 1/3QffS3, 2 f 16iS4, 2/27/84 
3/2/84, 3/13/84, 3320183, 3 f 28/85, J i25 i84 
4/30/84, 5/17/84 SER48lPart 1 - ATCS 

Everhart, W. H., A. W. E i p p e r ,  and bi, D, Ycungs. 1975, Princi p'res of 

fishery science. Cornell University Press. London, United King- 

dom, 

F a l k ,  M,, and D. Gillman. 1974. The impact of a sport fishery or! 

A r c t i c  gray1 ing i n  "che  Brabant Island area, Northwest 'ierri tories, 
Wm 

Oepartment o f  Environment. , Fisher295 and l4ari  r;e Servjcs. 4 ech* 

Report Series No, CEh/T-74-7. 

Hallberg, J, E. 1977, f i is t r - ihut ia~,  abundance and natural  his tor:^ o f  

the Arctic grayling i n  the Tanana 4 i~4er  drainage. A;as%a 3epirt- 

ment o f  Fish and G a ~ e .  federal Aid in F i s h  Res t~va t i on ,  gnntla.1 

Report sf' Progress, 1976-1977, Projecr f-9-9, ?8(R-I) :23 pp. 

Hal lbero,  J. E. 1978. Disiribut:'on, abcrndancz s ~ d  natur2 l  histary of 

the A r c t i c  gray! i ng  i n  the Tanana River dr:%wge, , i?arka Bepart- 
IUo * ment of F i s h  and Gaze, Federal di 'd i n  r r sh Restoration, Annual 

Report o f  Progress, 1977-1978, Pro jec t  F-9-LO, ?9(4-1):33 pp. 

Rallberg, J. E, 1979, DSstriSufion, abundance and rtatura? histor:, o f  

-f- 

;;it. Arctic 9ra:tI i n ~  i n  :he iaT1dr.a 2iver drajnage. Zias"c Pepar t -  
Z - i -  -r " I *  aegx of ; ~ s r j  $ag;e., 5262r3i l.:c ja Fish  ~ ~ ~ ; t ~ ; i t f ~ ~ ,  d:~cual 

Q m*ilSZi - \  *.- Report of Procress, 13;8-19;4, pjmr,ject F - S - 1  1, ~ ~ ~ 2 - i  1 : is pp. 

dahns tgn ,  M. 3, 1938. S o ~ e  methods af ppr%pa;*in$ i = . l s ~ s ~  *G- I , a h  ata1 i tRs 

for exam3 na"tion, Journal o f  the Roya: $!icroscsgi cal : b~c ie ty  Sere 

7 58;112-119, 
'"d 3 



Morrow, J. E. 1380. Tee freshwater fishes o f  Alaska, Alaska Elorthwest. 

Pub! i shi ng Company, Anchorage, A1 aska. a 

DLis, O. I,, K, P, Burnham, G. C ,  White, and 0, R. Andeirsan. Sta",sm 

t i c a l  inference from capture data on closed anirna'ii populations. 

W i  l d l  i i e  Monographs. 62: 1-135, 

Perlrse, 6. 3. 1914, A study a i  a typ ica l  spring fed s t r a m  s f  i n t e r i t ~ r  

Alaska. Alaska Department of Fr'sh and Game, dnnua"t~err^a~gan 39 

Report, PraJect F-9-5, Job 6-11 I-G. 15: 1-29, 

R, :4, Ccnsul tants. 1982, Proposed Access Plan  and TransmSss?cn Carri- 

d ~ r  maps. Prepared f ~ r  Acres A ~ ~ r i c a n ,  isc, Su/%ydrle P-rojeci. 

Ricker, % E. 1975% Computatfon and i~xerpretatf  cn o f  b i  oFegic,i t 

s t a t i s t i c s  o f  fish ~opulaticns, Bu? l e t i r :  of  the f i i sh~~r ies  8ese;lrt:h 

Scha3 d t  1% C * S,, S, 5, dale, and 3, i, rrztgiwfard, edi;ors,, 198.'. \in 

preoarati;on). Resident and juverri i e  a~adromaue; i n t i e s t i g a f  ions (l4a-r 

* - October 1583 j i?,: zska 2eparrgefit sr F s sI: afid 5 ~ 5  i -,na zydra\ 

a *4, *-\ Aquatic S t u d i e s .  p pf?pjye@ f o r  A laska  rcpd;ier Au tzor j -  

t y  , Anchorage, A: aska .  



DRAFTjPAGE 87 1/30/84, 2/16/84, 2/27[94 
3/2/84, 3/13/84, 3/20/84, 3/28/84, 4/25/84 
4/30/84, 5/17/84 SERdlB/Part i - ATCS 

Scott,  W. B., and E. J ,  Crossman. 1973. Fi-eshwater f ishes o f  Canada. 

Bulletin of the Fisheries Research Board o f  Canadql84. 955 pp. 

Tack, S. L. 1971. Distribution, abundance and natura l  history o f  the 

A r c t i c  gray1 ing i n  the Tanana River drainage, Alaska Department ai 

Fish and Game, Federal Aid i n  F i s h  Restoration, Annual Report o f  

Progress, 1970-1971, Project F-9-3, 12JR-I 

Tack, S. L. 1972. Distribution, abundance and na tu r a l  histary o f  the 

A r c t i c  grayling i n  t h e  Tanana River drainage. Alaska Deparxment o f  

F ish  and Game, Federal Aid  i n  Ffsh Restoration, Annual Report a i  

Progress, 1971-1972, Project f-9-4, 13 I i -  11 : 36 pp. 

Tack, S, L. 1973. Di s t r : ' bu t ion ,  abundance and natural  histsr;l sf the 

A r c t i c  grayling i n  the Tanana River drainage. Alaska Cepartment o f  

Fish and Game. Federal Aid i n  Fish Resroraiion, Anniuai Repor-. a i  

Progress, 1972-1973, ProJect F-9-5, 14 R-1):34 pp, 

Tack, S, L ,  1974. Distribution, abundance and natural  h;istory o f  the 

A r c t i c  grayling i n  the Tanana River drainage. Alaska Gepartment o f  

F i s h  and Game. Federal > i d  i n  F ish  Restoration,  A~nna l  2lipot-t nf 

.? *- Prc;gress, 1973-1974, P r ~ : 2 ~ t  F - - Y - ~ ,  ~ ~ ( ~ - ~ ) ; ~ ~  p p s  

Tack, S. i. 1975. D i s t r i b u t i o n ,  abundance and natoral  h i s t o r y  of t h e  

Arctjc gray1 ing i n  the Tanana River drainage. Alaska ICepartmen'i cxf 

h a d  a Federal Aid i n  F i s h  Restaretjcn, Annual iepc-: 0;: 

Progress, 1974-1975, Pro:ect F-9-7, 16iR-I 



DRAFT/PAGE 88 1/30/84, 211 6/84, 2/23/84 
3/2/84, 3/13/84, 3120/84, 3/28/84, 4/25184 
4/30/84, 5/17/84 SER4BfPart I - ATCS 

Tack, S, L, 1976. Distribution, abundance and natural history o f  the 

A r c t i c  grayling i n  the Tanana River drainage. Alaska Department o f  

Fish and Game. Federal Aid i n  F i s h  Restoration, 17eport of  

Progress, 1975-1976, Project F-9-8, 17 

T r i p p ,  O. B. ,  and P. J. McCart. 1974. Life histories o f  grayling 

T and longnose suckers ( 

i n  the Donne1 l y  River system, Qorthwest Tsrri t o r i e ~ .  Canadian 

A r c t i c  Gas Study  Limited, Biol ,  Report Series. Voi . .XX. 

Van iJyhe, G. b., and J.  i d .  Peck. 1969. A lianological siurvey o f  Paxson 

and Summit Lakes i n  interior Alaska. Alaska Deparim~ent of  Fish  and 

Game Info ,  Leaflet 124:1-40, 

Hetzel, R .  G.  1935, iimnology. 4 8. Sanders Compan:l. Philadelphia, 

Landan and Toronto, 

H h i t e ,  G. C., a. R Anderson, S, P. Burnham, and C. i. O t i s .  1982. 

PBi ~apute-recapture and removal model s fo r  szmpl i ng  cl osed popu- 

1 atfans . Los A1 amos National Laboratory, LA-8787-NERP. LOS 

Al  amos , New Rexi co. 

I I F * 6 invlntcrjc and cata loging o f  sport f ish and sport 

f:sh waters o f  the Copper Rjver and Prince Will iam Sound drainages, 

and t h e  upper  Susi tna R i v e r  drainages. Alaska Department o f  Fish  

afid Game. Federal Aid  Fish Restor., Ann, Rept. Progr2ss 1967-!968, 

Pro jec t  F-9-1, Job 14-A, 10:275-289. 



DRAFTiPAGE 85 f/30f84, 2345/84, 2/27/84 
3/2/84, 3/13{84, 3/20/84, 3/28/84, 4/25/84 
4130/84, 5/17/84 SERoB/Part I - ATCS 

Everhart, W. H., A. i.l. Eippe r ,  and W, ir. Youngs. 1975. Principles of 

fishery science, Cornell University Press, London,, United King- 

dom,, 

Fa lk ,  M., and D, Gillman. 1974. The impact of a sport  fishery on 

A r c t i c  gray1 ing i n  the Srabant  Is1 and area, Northwest Territories. 
CP 

Department o f  Environment, Fisheries and Marine Service. rich. 

Report Seri es No. CEN/T-74-7. 

Hallberg, J, E. 1977. Distr ibut ion,  abundance and natural h is tory  of 

the A r c t i c  grayling i n  the Tanana Ritier drainage. Aiaska Depart- 

ment o f  F i s h  and Ga~e. Federal A i d  i n  F i s h  Restoration, n n u a l  

Report o f  Progress, 1976-1977, Project F-9-9, IS ~ - 1 ) : 2 3  P?, 

Hal lbero, J. E. 1978. Distribution, abundanc2 and natural  h i s to r y  o f  

the A r c t i c  grayling i n  the Tanana River drainage, Aiaska Depart- 
*I rY ment of : ~ s h  and Ga~e. Federal d i n  F i s h  Restsra"iion, Annual 

Report o f  Progress, 1Y77-1778, Project  F-9-10, 19(R-I 

Hal lberg,  J, E .  1979, D i s t r i b u t i o n ,  abianddnce and n a t u r a l  f r is tor~f  o f  

the A r c t i c  grzyl  ing i n  the Tanana Ri3ier drainage. &;ask3 2epart- 

zenc :,of c . 4 - L  ! b I I  2nd G E E  F~asrai A;-+ i n  F i i h  %2st~r;itirjl?, Annual 

Report o f  Progress, 1978-1979, Prc:ect F-9-11, 23: 2-1 ; : 15 p?. 

Johns ton ,  t"i Z3. 1438. Some methods o f  pr2paring telecst f i s h  oto! i t h s  

for examf na t ion ,  Journal o f  the Royal b?icroscapicai Socjet j ,  Sere 

3, 58: 112-119. 



DRAFT JPAGE 86 1/30/84, 2/16/84, 2/ 27/84 
3/2/54, 3/ 13/84, 3/20/84, 3/28/84, 4/25/84 
4/30/84, 5/17/84 SER4BfPart 1 - ATCS 

Morrow, J, E. 1980. The freshwater fishes o f  Alaska. Alaska k'orthwest 

Publishing Company, Anchorage, Alaska. . 

Otis, 0. L., K. P. Burnham, G ,  C. White, and D. R .  Anderson. S t a t i s -  

t i ca l  inference from capture data on closed animal populations, 

Wild1 i i e  Monographs. 62:  1-135. 

Pearse, G. A. 1974, A study o f  a typical spring fed s t ream of inrerior 

Alaska. Alaska Department o f  F i  sh arid Game. Annual Performance 

% +- Report. Project F-9-6, Job G-111-G. ~3:1-29, 

R. M ,  Consul t a n t s .  1982. Proposed Access PI an and Transmi srion C o r r i  - 
dormaps.  Prepared f o r  Acres a 4 ~ e r i ~ a ~ 3  Inc. S u / H y d ~  Pro,iect. 

Ricker, W. E, 1975. Computation and interpretation o f  biological 

s ta t i s t ics  o f  f i sh  populations. Bulletin o f  the fisherfes 2esearth 

" '9 Board of Canada; Voiume 91. 382 pp. 

:QaCe ( I n  Schmidt, D. S, , S. 5,  Ha;g, atld 3. L. Crawford, e b i ~ o r s ,  *d 

preparat ion}.  Resident and juvenile anadromous inqtestigations {May 

- October 1583), A:zsl<a ~ ~ ~ a ~ r p ~ ~ ~  of F i s h  and rJ32;e S~;sicna i-;ydro 

rr*, 2 1 A<;uatjc St~jdjes.  ?epepi :;a, s. " re~ayoa "1' n j s s k ~  T c ~ ~ e r  A t ;~ f io r j -  

iy,  Anchorage, A: aska. 



DRAFT/PAGE 87 1/30/84, 2/16/84, 2(27184 
3/2/84, 3/13/84, 3/20/84, 3/28/84, 4/25/84 
4/30/84, 5/17/84 SER4BIPart f - ATGS 

Scot t ,  W. B . ,  and E, d ,  Crossman. 1973, Freshwater fish~es a f  Canada. 

Bul let in o f  the Fisheries Research Board o f  Canada184. 966 pp, 

Tack, S. i. 1971. Dis t l - tbut ion ,  abundance and natural h i s toy  o f  the 

A r c t i c  grayl i n g  in the Tanana River drainage, Alaska Department of 

F i s h  and Game. FeJeraT Aid i n  F i s h  Restoraticn, Annual Report o f  

Progress, 197C-1971, Project F-3-3, 12(R-I) :35 pp, 

Tack, S, b. 1972, Distribution, abundance and natural histcrjf of the 

Arc t i c  grayl i n g  in the Tanana Rives drafnage, Alaska Oeparement o f  

F i s h  and Game. Federal A i d  i n  Fish Restaration, Annual  Repart c f  

Progress, 1971-1972, Project F-9-4, 13 2-1):36 p p e  

Tack, S, L. 1973. Distribution, abundance and naxural histor;t o f  t h e  

A r c t i c  grayling i n  the Tanana River drainage, Alaska Beoartment of 

Fish and Game. Federal Aid  i n  F i s h  Restoration, Annual Report o f  

Progress, 1972-1973, Praject F-9-5 iJ{R-i):34 pp, 

- rack, S. L. 1974, Distribution, abundance and natural  h*istorjg o f  the 

A r c t i c  gray1 i ng  ; n  the Taaana Rivzr drainage. $Alaska Cepart~aent a f  

F i s h  and Game. Federal A:'d fn F i s h  %esiaraticar;, A~nua! 3 e ~ o r t  o f  

* m" ,- 
* . P i  -- Progres;, 1973-13;q4 ? r ~ ; 2 c t  r -2 -0 ,  i,;g-ij:=i pp, 

- jack, S, L, 1975. Distribuiio~, abundance and natural hqlst3ry o f  the 

A r c t i c  gr3yl i n g  i n  the Tanana River drainage. Alaska Cepartment of 

F j s h  and Game, Feder31 A i d  i n  Fish 3estoraiion, Annual Report of 
" r P P - p  Progress , 3974-1975, Project F-3-7, t o tk - I )  :35 pp. 



Tack, S ,  L. 1976. Oistributlon, abundance and natural history o f  t h e  

Arct ic  gray1 ing  i n  the Tanana River drainage. A l ~ k a  Departmnt of 

F i s h  and Game. Federal Aid i n  F i s h  Restoration, An~nual Report of 

Progress, 1975-1975, Prclject f-9-8, 17(R-1) :27 pp. 

T r i p p ,  D, B.,  and P. J, McCart. 1975. Life historitts o f  grayling 

and longnose suckers { 

* 
i n  the Dannel l y  River systeiri, ?4orthwes'l r r e  Can2di'an 

A r c t i c  Gas Study L"mited, Biol . Report Series, Yo1 . XX. 

Van idyhe, 6.  t., and J. id. Peck. 1959. A limnological survey a? Paxsan 

anc S u m ~ i t  takes ir: interior Alaska, Alaska Department o f  Ff s h  and 

Gargle Info,  Leaf1 e t  1224: 1-40, 

Loindon and Toront a ,  

White, 6. C. ,  D, R ,  Anderson, K P. Surnkam, and . iL, Ot fs.  1982. 

G,ipute-recapture 2nd romcaval &adel s fai- s r l ~ p ?  i ng c1 ~ s e d  POPPI- 

1 a"Lions. Los A1 smos Nat io~a l  Lahor2tary, LA-8'787-EE%P* ios 

13m5, ?iew ?.fexico. 

)if]ljams, 7 .  1953. Inv5ntor:j and cata'oging of spcr? f f s i  and 5;~rt 

f i s h  \gazers o f  the Cogper Aia~er and Prince tiif i ism Sound Craina~es, 

and the uppe r  Susi tna giver d r i i n a 9 . e ~ -  Alaskl Cepa r t~~en t  o f  F;sh 

r.li P #I% and Game, iecterai A i d  F ish  2es",ar. Ann. Rgpt, Pragrress i957-!?ca, 

Project F-9-1, Jot ? jeA,  10:275-289. 


