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HQUX S GAILY CrflxJEATf VE 
QA":E I? 1 61 P'iY * 

3 33.$f; j-j BA I*" L Y  C U ~ ~ I J L ~ ~ T X  IfE CATCli CATCB 
p p ,  ," -p .". * =wk "B-Bd j,!; CATCTI CATCB PER HOUR PER ' M O ~ R  



A ~ ; p ~ ~ ~ 2 - i , i ~ ; ~  3-E.-3, col;;~ gal;r.ion juveailes, dop;ns--- L L ~ ~ I  mieua;it t r a p  Gai1.y 
2nd cu rnu la t i -$7~  c a ~ c h  sad c a t c h  per h o u r ,  June  18 to 
October  1-2, 1 9 8 2 ,  



$20W2 
82 0 86 3 
&2{]804 
82088 $ 
RQ f G'** 
UL LJ utt6 
820887 
620809 
323&05j 
87081[j 
82081 1 
8288%. 2 
820813 
82@8$k4 
82081 5 
820816 
820 ?$ji 7 
8%$818 
820f;'j. $I 

820930 
320k32 1 
8200822 
8x082: 
82 $32 4 
$2 0 tj;? 8j 
[$2 0 8%fj 
e2082'/ 
82082 8 
8% 0 CQ Lj 

82090 5 
g -J igfi<3"44 
ti,. {J 

82[;903 
32 (]td$(j & 
F;:2* [_I* 9 
$2 (1" jk a 
::3 {It; i j 
r # c!l J '[ 
245) j r j  

:::x gg (3 1" !* 
9 "J "" 
t d b "  t j??" 5 
r - / >  I.!') !. t2  

" " " p f q ~ " ;  e b 
%*" ha 

( j i E  a ,It.$ * J  5' 





* 0 lipp~nci.;;': 3 - - B - a 4 - .  Churn salxmn juveai les, d o ~ ; x i s ' r ~ s m  m i g r a n t  t r a p  dzi.1 y 
and curnul~rrixie cat r , f i  arid c z t c h  pez tmun., June 18 8:u 

"t * Qct.obe2: L A ,  1 9 8 2 ,  



"Y-- u i r - i f i w i ~ ~ ~ ~ ; i i  6 ~ i i l r < 4 ~ G ~ ~ 1 S ~ * n B d ~ ~ ~ . " a , ~ r I ~ ~ ~ i , I ~ k W ~ . m e * i P P W I ~ 1 3 ~  x a i s - s ~ ~ ~ c ~ u ~ r x 1 3 w i j 3 c x c x a a r a J u " U " ~ ~ ~ f i - ~ 3 ; i S ~ = ~ i i ~ ~ s  ~ ~ T ~ ~ ~ ~ ~ - ~ & ~ ) - ~ Y ~ - & T B I I ~ ~ ~ = ~ ~ X ~ C ~ - ~ ~ C L C L ~ ~ ~ ~ ~ ~ ~ ~ ~ P ( ~ - I - I S ~ ~ - J ; E  - -2 HOURS Z LAY P t, -<P Q~$UL~ATITE  
DA TE ‘P 2 :, r (2 as I-XG n ed,i ST JJ bh % LY 6 j~!g'~ ~ : i ~ r  1 TJ-E CATCH CBTCE -3 

jzT{-[ Q T j  F,I;R%~JD $"A 2- h 77pf--q 4 z- CCYTG K PEE 1j.GUR PER HOUR. 







DAILY CUMULATIVE 
GUMUU4-TEVE GATGB GA4'C I4 

CATCH PER HOUR PER ~ ~ [ Q U R  
) S i i r ~ G C a ~ ~ E i ~ i r i ~ ~ ~ ~ ~ I i i l C - r i ~ ~ i 5 ~ X U d ~ l a i 3 ~ ~ 7 1 a S - . a i S ~ ~ E - i i O ~ 4 C - ~ ~ ; % - ~ & - f i ~ ~ r D a 1 ~ ~ " h ? C ~ ~ B Y ~ ~ C U D C a c a ~  

f !  .4 
6! .4 
2! *3  
2' c 3  
2 *3  
1": .3 
2 * 2 
2. .2 
2: 0 2 
2 , %  
fl .1 
2 ,o 
3 C 

" 'J 

2 @O 
.I a 9  

1, .B 
Be8 
L,8 
1 ,8  
B ,8 
1 8 + 7  

19-7 
2,7 
1,6 
1. +* 6 
1.6 
1 w6 
1,5 
1 '. 
J* * 3 

Jl a 5  

e . t i  
i 
1, .4 
1, .4 
a . ii. 
1 .## 4 
'/ "" 
r (il - u  

1" *" 2 
" I*, 

I . , I  

i ': 
1 , " ;  
1 , :  



6-51 r j i L / r S a , 7 ~ ,  &T* a C x ~ ~ ~ ~ e - - . ~ ~ i w ~ ~ h 7 ~ 1 1 ~ . b j ~ j ~ r ~ ~ ~  & ~ a a * i - . r m ( = ; =  ~ ~ ~ ~ k ~ i r ~ ~ r ? ~ ~ ~ 1 ~ ~ x ~ ~ * r ~ s r ~ " s r ~ " ~ r - ~ D i - - r . ~ ~ ~ i i 5 ~ ~ r r B i i - ~ i i - 7 ~ ~ ~ ~ ; 7 5 ; 7 5 ~ ~ ~ ~ ~  " ~ T & ~ ~ W % ~ U ~ ~ ~ F F ~ B S P F ~ ~ ~ ~ ~ ~ ~ U ~ ~ % ~ ~ O W ~ C ~ X I ~ * ~ ~ ~ ~ ~ I -  

kQURS DL% TLY CeUM'd 3;A T % VE 
DAT %E F;'ISNED DA 1 xA"$ IJLJ~ *a LV'E CATCH. C2,ITC I3 C%_i"H:*fT -3 4 E r e - "  

p ~ :  B*"E cj 124 PPEREBD CkJ'IC 13 CATCH PEW IlQUR PER QOUW 
- 7 L i l ~ ~ S i r ) i r i a i ; i i ~ ~ r ; r ; , ~ ~ i ~ r " ~ , .  . ~ , i i l i * i i ~ ~ ~ + ~ ~ & - C i i ~ ~ ~ d ~ ~ m ~ & ~ ~ e u 3 ~ 4 4 ~ ~ ~ & r x ~ - 2 4 4 ~ ~ 2 ( i ( i r g ~ ~ i i 3 ~ ~ i l m ~ ~ ~ ~ ~ F m ~ ~ ~ ~ ~ ~ ~ l i l i ~ - 1 ~ - d ~ _ 1 ~ C ~ Y j ~ C - d I * . i l 8 5 1 ~ - 4 ? - 3 i ~ ~ ~ ~ i l L * ~ a - 6 5 ~ ~ ~ ~ 4 M ~ U I - ~ i T ~ ~ ~ ~  



kppccrdi-x 3 --B-dG . iiii< sa]zc,n juxdeniles , downstreaa1 migran t  t r a p  d a i l y  
and cumulative c;ltcc!l and c a t c h  p e r  hour, June i 8  to 
Bctabe~ $2, 1982% 

r " F ~ ~ - . T - + & % S G - ~ d 6 ~ C  dtSbS= S & W * ~ ~ ~ C ~ ~ ~ ~ W ~ # A ~ U ~ W & # P & ~ ~ ~ ~ S & W ~ W  ~ c % & S W < % G ~ 4 h ~ " ~ ~ - h W m ~ 9 a W L # a C & X ~ * M Z & * ~ ~ W ~ & * M ~ * ~ W S ~ % ~ ~ <  W W E " ~ w ~ 6 a C  

p"q{Jrq" 
,:i %=a t* 3- ;'j Z1A6 % LY CUl9UEilTH VE 

BATE FISHED Dka 1 E"y C U ~ J ~ ~ J ~ ~ $ $  CATCH CATCH 
-p 5;- q y L ~ ~ . L C ~  IN kFlRI3D CA f r ~  H, CklTCE PER l3HOUR PER 





b . * ~ ; ? ~ a _ r * - . , a  rjrrjrXdrrr -&'&riP.liIPliLIe-*=*5i/461G i E u r l r a x l C i P 6 a 5 i ; l y l < ~ ~ ~ . ~ r d l i ~ 1 i ~ ~ - G d ~ ~ ~ ~ 3 0 1 0 1 ~ ~ - r j ~ " r ~ ~ * ~ * W ~ ~ i i ~ ~ ~ ~ ~ ~ ~ ~ ~ d r D W ~ ~ r r r U ~ r i 5 ~ ~ i i s * ( F i * e r r i ~ ~ o j a ~ ~ 5 u T C : ~ W P e i 1 ~ ' ^ 1 U > ~ ~ r U I ~ ~ ( b J ~ ~ L ~ T ~ ~ ~ ~ & i d  

p 40 8 " -  JkG U],gJ'-uT I VE 
i.&T 2; F ' l  "I"-+- 3~5h.O D A % W  CUWLiA."r 11% CATCH CAAfECH 
$3 I;! 2 0 ga"s A P ~  3L77~"g- i A..~A.OD CATCH GATCB PER kIOUR PER. HOUR 

'uJ"*Pui%Jlir~U.L, iuii%*.ili i P ~ ~ ~ r & r 7 R r ~ ~ T I r T d ~ ~ ~ ~ ~ B T ~ ~ & i r i * ~ ~ ~ i l 1 ; 5 ~ ~ ~ ~ r ; i r ; i ~ ~ V i . i 5 ~ i ~ i ~ ~ 1 1 3 C i O C Y , ~ , ~ 1 ~ ~ o Y ; C % Z L i X 0 c 0 c ~ ~ ~ ~ " ~ ~ 5 i ; t 5 i ; t & ~ 4 j y a ~ ~ ~ T w T i ~ ~ ~ * i i a b ~ e r S ~ 3 1 ( i ~ ~ 1 * F a  ~ ~ W i l i i O ~ S X S C S *  



LATE JLjNE: 

C F *  
8 \ 

goreart 8 3 4 .  4 







EARLY SEPTEPiSER 
f3 .. I @ @  

2 = 9 0 1 mm 







LATE J$:1k-7t{ 
,.> = i$3z 

'3 .b 

Q 7 u4 , $5 rtl 



LATE AUGUST 
i*? 'ZE j 1 

i;a ca rl = -;p 44 , 2 fq-8 I\&"# 
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!-,,,ATE JUNE 
83 *%z -7 

Bh, 

meat -8  = 445, pj 









A p p e n d  i x Tao I 2 3-(:-I i nverfebr a're Taxa pp-~seni- i i-1 s-tcmach c o n i e n f s  
a; chi rliiok j uve r i  i i e s  aP s i i e s  where t h e y  were col i ec'red i n  1982. 
x i nd  i ca"f.5 gf e ~ ~ r j c i " ~ .  -"'-41 0 absence, a] 
- - _ _ l _ O - ~ # X _ r ~ ~ - = . _ _ I w ~ , ' "  -_I "-_XC--IILI-*--w c ---------- -~-~------------ 7,-v-591-- 

5 i .+$ 
%* Slough Siougf5 Slough Slough 4 t h n f  I n d i a n  

8 A  4 1 20 2 3 J u l y  C r k  River 
f [ fsk examined (17) (131 ( 0) ( 7 4 )  (52) Q $0 1 

')'$Lj-.r-.>c;' ,,& ., -? f'" " 1 !3 1 . 5 
f " ~ )  ; p<-Jpj<, +.f7 a t-3 <*,I 0 
[.j/ j;j+,3f-i-i 2~f - i j ;~~e r j  X 
~j '[ tc <: [:) pj* $J ",d zz ; z i ~ j  tj 1 z> i'i *q X 
bjf.>;nc-j n-i 6 : ~  3 i v \ h \ # 

14 '.,a;:*,: "5 .'" J 
* f " * ?  $a.i, 1 ;fj 

I ;i 
ii 4% 

5 

1 '"i')i r"/..%i i"qi..'-"': j . #..a. 
-**2r .*:,/)-J -". '-A 6 <3$ *di:l[:! (1 0 
i I . . X C> 



!\ppend i , ~  T a b !  e j--1;-2 i n v e r t e b r a t e  -tax3 present i n i;imac:h conf-en?$ 
o f  ~311~) jiiveiliie~, at s i l -e t ;  #he rs  they were coi lected i n  1982. 
X inaic6fe~ presencej  0 absence. sJi 
*-*-a -I----- Se-Ba-V-lY *---me ~ . - ~ ~ ~ - - ~ ~ p - p - p ~ -  " ~ ~ ~ _ . ~ ~ , r ~ - ~ & ~ ~ ~ ~ m - v ~ " w - ~ ~ - - ~ - m  

S l o u g h  Slough Slough Slough 4 t h  of Indian 
8 A  4 1 20 2 "1 d u l y  C r k  River 

No, fist? examined (40) 5) 01 01 (441 (355 

D i p-ti-era 
Ck i r-sngx1r l dae 
Empididae 
Psyched i dse 
$ l j ~ , ~  f i 1 dae 
T i p u i  idae 

Epi.ler0eerup-i e ra  
BaefI  das  

Ephemerei l idae 
1-+ dr agen -. 1 i dae 

S 1 pi-! I ortur i d d e  
iS I e t ~ p - t e r a  

* C Capri i i doe  
Chi~roperi idae 
Nmomi- i dae 
per- 1 s d  i bae 
*P a &sneop*t ersijg i clae 

Sr. i chop ie re  
Bracilyc-en-ir i dae 

f oss~jsomati dde 
i lydrups\; ief i  i dae 
L inlr\t3pi*i i i i d a e  
Ri iy  ar::hoyi-i i t 5 dae 

j ;j drjce8" d 
Csl i embo t a 
Gopfipoda 
I-iyrjras;,:ar- i rla 
Cj 1 1 qcjch a<3Jrae 
Osl.r-ncsd<4 



-" 
i ? [~penc i  i ii ! ab 1 e 3-  C -3 I nver-Teb;-ate f a x a  p r  eseni- i n sfanbch cc~n-tents 
& sn:.iteye j i igeri  i les ai. s i l e s  where t h e y  were coi iecied i n  1082 
( %  i c,,cl i ca-tes pr  %seiice, 0 absence j , 

-*---- -- b----w&-#m--ce+" m a - - - w p 7 - - P  ---- -----*----- ---'- 

S i t ~  _d Slough Slough S lauyh  Slough 4 t h a F  Indian 
8A l "a 20 2 5 J u l y  Crk River 

Fsjo. f i ski ewani wed (241 (541 (. 6) 01 Q 01 01 

u i p-ter 8 
Ch roncrz l dse 
Clllp i d i d a c  
Psy chod l daz 
Slmut i Pdae 
'T i  pu i  i cia@ 

r, 1, elirc.!r ci p*iser2r 23 
g3 (<Icqe*j as. daf? 

Ephemes-el t F dae 
kiili~-tageri i i dae 
S i 1.111 i orcur i dat? 

$J i ecu p-l- er- 3 
Capir i i dae  
CI; i c~i~o[!f-r I i dae 
Fjematir i dae 
k3er f a d  i dse 
vTde!~eapier y y i dae 

- f r s i  pj , , [  O - J  r- tera 
pr-..- ,. o i  Ivy ci-:n-ir i dai- 

GI asscsamafi bae 
bjydr-opsy ch i dae 
iu irrutey/r i I i d o e  
Fir~yaci.~op" .i 1 i idae 

iJP 1 cjo~;sr 22 
c::ol i @f!hoi a 
'30 pcj d 
H y  cir x ~ r  i f i ~  

C:, I i ~ ~ s c i - ~ a e " i a ~  
0 5.4- a- 3 <: cdj [j zi 



fippend i x T a b  1 e 3-C-4 E i ect i u i T y  va !  ues for  i i iver i-ebr a te$  found i n 
.;fomcjch cor i lsr l ts of ch i nook j uven i i e5 at S i   ugh 8A i r August 1982, 
The percsnt. of each i n v e r i e b r a i e  t y p e  found i n  s$mach con?en+s 1s 

cn i rc;wc~m I d B a rvae 
c/7 i ro i lm i d  pupae 
eP2ironmi Id  aaul f 
Efip i l; 1 dae ad:.! [ +s 
Psychad i dae l a rvas  
ofher d d ~ / - f  DipTera 
5 i ph i unur l diia nymph 
Taeneopteryg i dae n ,  
i:o i eopf-ora adu  1 i s  
i l y  dr-scar i r,a 
O l  igockaetae 
s a t n i o ~  eggs 
ffansk:: rg3i-a 

Lop i dcqw~i i, dtlo ( -1.9 
cJfilsi- j-c?~<es-fy i a /  
------- -Sdd.= .-AM "-* - - L-* -*--*-*- wa-,"-e*m-- -pp%M--m--" ------ ---. --- --- ---"--**- ---v."--?.- -m"--a., ---** *-w--'"<.hu-.- -- -- 
ilJ i)os i i- v e  v i j  I ues i fid i c3l.e pi-nfer-eilca o r ,  or SR I e ~ t  i 011 3/. ?he 

prey -i.y pe. N~ga.f .  ivc: ~ a /  ues i !ld i cate a v ~ i  dance 0:- u r ~ a t ~ a  i I ah  l l i 9 y 
of  - t i i ~  pi-cy Type +-fie f i ~ j - j ,  Qniy ! r iver-tebra-i-e t ax3  wfiic!i 

f.r i ba Ted -- >- 3-0 "fhe s-tunach ccintan-"f or $sly i' r-0nmew-i samp e5 ar"e  
i rlcl u d e d ,  



Ni~pet3d i u  l a b !  c 3-C-5 . E iec;.Wv i j -y  \ /a! iies fo r  i nve r t eb ra - i , ?~  f o u n d  i r! 
s'iomach can-i-ei-t-i-i, o f  c% i riuok j b y e n  i 1 e s  at S ough I I i n Augu 1982, 
-ma & 

Ine per-cerit of esch inver iebra i -e  i y y e  f o u n d  i n  4-he s t m a c h  contents i s  
F" :' ,, *lie psrcer?.i- f o u n d  i n  t h e  environmeit? i 5 ppi. The e l  ec-i.iv ity 
V a l U G  (L) i s  equal i o  r i - p l  (S t rauss  1979), a n d  i s  shown w i $ l . r  il's 
95% c a ~ f  i dence i nTerva , d 

c8.r Y raoncm i d  I a rvae  S , 7 3  0.48 6.5%&0.18 
ci7ironanid pupae 0,SS &#I6  - O e l O ~ O m l  I 
c h  i ronag f d adu l ?s S 0 069 -0 e56&0 e 0 9  
Empididae a d u i i s  $,Q4 0,03  Oe0Ogy08 
terres i ,  Dip?, Iar-v. 0.08 0.00 0.0820.19 
~ T h e r .  Dipt-er-a pupae 0.00 0,00 0.0020.00 
G o i ~ ~ p - i ~ ~  a adu[- is  0084 0,80 0.0320.07 

Pas/?-ivc7 L. r a iues  inrjicafe pre-ference for-, or seiecfrion of the 
prey i y p : ~ ,  N e g a i i r e  values  indicate avoidance or unavailabiiity 
~ 2 . i  T h e  p r e y  " t y p e  i-o i - ke  f i s h .  Oni y inver tebr -a?e i a x a  w h i c h  
con?!- i bu-ken 22; .;-i.cxnacii con-fend; or env i roi:meni. samp I es  a re  
i rtcI gdd$ds 



cil- 8 p p e r j d  i:.: i abl e 34;-6 E i e c - f = i v l - k y  values f o r  invertebraies found i n  
s-ir~mach conten-i-s of clr i nook j u v o n  i 1 er, at S! o?i?li I I i n S e p i g n b l a r  19232. 
The percen t  of each i n v e r i e b r a t e  i-ype foui ld i ri "re  s'~ursaeh contunSs i s  

the percent iour td  i n  f h c ?  environmenqt i s pi, The elez'riv i ' r y  
b / t ; / u . ; ;  ( ? I  i.; equal 4.0 r i . - p i  ( s * -  t i  suss 19793, and i s  shown w t-i-h i t s  
97% canfidence f n f ~ e r v a ? ,  31 

ch 1 ronom i d  i a rvae  
ch ironorn i d  pupae 
(-13 i i d  d&J 1 -ts 
~- ' i i e r  adill $ D j p h e r a  
Capn f i dau n*yinphs 
C~ i~opebc ra  adu1i-s 
Ca! t ~ : ~ b s l  a 

a q u a t i c  
i-E~q70p.p cu- a 
l-jyincnsiJ-ke-a 

P o s l i i . i a  i. v a l u e s  indicate preference fo r ,  or seiecfinn of 3-he 
pi-t?y fype-  Neyarive val uas i nd ica iwe  avoidance or unavai i a b  i ii-y 

prey T y p e  3-0 f i s h e  ( jn iy  inverfebra* w h i c h  
c:oi:ti- i b i ~ f c d  22% -1.o sj-cx~ach cojiten-4- or enjJironmenl- sanlp! es a r e  
i ncl k_!d~xL 



'3$p, 1336 1 
$.JQ ~3~diljp~ pj$!i~il~j~ f\[j2 J:) $.!~~J$!J!LI> ij:2~i~ #J*"- bisJ< p3.{.dlC_j -Jd,Efe") 

q x , Aiijo 9ii~i!. 9t;d- ~4" ~3cjA4~ /\$id zjiib jrj 

/~~-!i~~~e/ip~~iiii .JO G~~JY;>!CAE i)m,p3jpid! str?npn ai.!.~.e6a~j *gdk,~ b~3~cj 

aq4. 10 iir;i:di.z;?!as ..ic Qcq a:,ija.;cja.id 3.p3jp131 Cali;i~)\ -1 lj~,j pi- _I*-bV_M-.-*- --*----.. S4" ,-4---*m-..---ma- ---- "-"&- ---- ̂* -*" *<-- -%va"IXX-IIY*--""~ *I-il^l--h(" ---* &-&-* rXT9X -", _ - X_-ll". -* +* --*tl̂---_m-m%-rtw-m-a-- 

ZO" 0 
00" 0 
Pt;" 8 
08" 0 
00" 0 
t0"O 
ooeo 
06" Q 
00' Q 
EQ" 6 
0i"O 
6Z" 0 
ZZ" &! 
62" 0 



* -,6 h[~pc-ndi: i  1 e 3-C-8 E/ec+iv [i.y lies for i nve r i - eb r a t~a s  f o u n d  i r 
i-,ii?mach con?-en-ts of chinook j i l v c n  i i e s  at Slough 21 i n  Sep'imber 1982, - 
the percent cf each i l?verf-ebrafe f y  pe foi::~d i i: -1he si-math con?@r??s i !i 

: i 3  "he perf;@i-IT f o u n d  i n  +-he entjjrcnmeni is p i .  T h e  e[ec?.i+iify 
U e  15 eqiis! to ; ' i -~ i  (Strauss fCJ?S), a n d  is shown w i . t h  

CJ d d 
J J ~  cnnf i dence i ntervai , -3~ 

-*-@*-- --*."--.-Paw-* .!--m--**"-"swvm+- ,+-- p--wmp+rw-ae-- ~ pPm----..--- 

ch irenaf; j d  1 ~ f - ~ ~ ~ ~ ~  0 ,4 l  0,Oo o.4126.03 8,56 0.19 0.38kQa15 
L/) ~ Y . O I I C A ~ ~ ~ ~  0 , O O  0,oO OIOo~O.OO 0.05 Q.07 -Oe113&Q910 
ch l r-.oncm f d 3 4 ~  PS Q,16 0,50 - 0 , 1 4 ~ 6 , 1 0  0,29 Q e 3 7  M0e1620619 
%LC ,- 
5 -  I -  j a r - ~ ,  (2,03 0,00 O.O.i2Q,01 0,00 0,00 0,0020.0(! 
oa?h@r zdl:! -t 13 i p t e ~ . a  0.04 0 , 2 :  -0. '/ 620,09 iJ .05 0 i: .B 1-% .07 
-\ 

L a p h i  i dae nymph O,BQ 3,80 6,8OS5j,00 0*05 O,Q6 O,Q5-f-O,02 
smol l i-'lecop-i.-.i.a i l .  0.25 0.60 0.25+0.03 i ; ,L iO O.CO C).0(3fi.Q0 
*** 

iricriop-iera l a r v a s  0,(;0 0.10 -0.102Q49.C]7 0.00 0.64 -Q.042013.07 
Hydracar 1 na 0,00 0.U3 -oSG3;50.C3 O.00 O , 1 5 - U . l S ~ O i 0 1 3  
salmon eggs  0.00 0,06 O . O ! ; ~ Q k C c j  0.02 0.00 0,0220.01 
other a q u a t i c  1 8.86 Q . C ~ O l ~ ~  .a0 9 A0 0 , a4  -0 ,O4&0,07 
Wenrop-k e:i- a 0 ;O:! 0 ,(14 -0.022Q 0 @ O :  0.07 -0.06fl. 1 Ci 
tiymeriojifeer- a i).1)3 -0.232~1t(j..I0 0,01 O,CO O . O 1 ~ ~ l G C i !  
iz er -..ref- r-e2sbf t- j a 1 0 , u I  -0.u;;i-iJa03 i_ i ,OI  3,04 m 0 , 3 % ~ ~ , 0 7  

P i j j i - r i  ve i. v z i  cjes j nd [ ca i e  pref ir;i*enci.: f o r ,  or s lcc*t i or1 of ?he 
prQe.j -by po, ;\iega 'r i v e  ~ a i  ues i nd i cai-e avoi dancr? or i i n a ~ a  i i ab  i i i -i-y 
o f  ?!is: pr-ey t y p e  4-Q -!=he f i s h ,  O n l y  inuer-i-ebratf: t axa  w h i c h  

q ,y gcja''r ~ j i , j - i  .,d L,,*p -fe s.i-cnila~ii cl~~11*/- t3r1- l  01- e n v  l iLi)itirlei-~*f ~ a r u  i3 1 es  ir;. r-e 
t 7 ~ {  i ; ~ d e a ,  



Append i x  T a b \  e 3-e C-9 E! 6c-f i v  i i y  v a  1 ues fur n v e r t e b r a i 2 s  Sound i n 
s$olniici.i c;cjTil-enis of C h i  nook jtj jten e s  a t  4th of j u  / y  Creek i n  August 
1982, 'lhe psrceni of eacil i n v i . r T e b r a i ~  hype f o b ~ d  i n 5mu;nach 
cviiei-eri t-s i 3 r la -the percent f o u n d  i n  ths en i~ i ron ioen i  is p i .  - Ihe v 

c?ietcmfivi- i*y v a l u e  (i) i s  equal r . i - p i  ( S f r a u s s  19791, is 
s&\okj n a . ~  Fli.h i f-5 95% ~ o n f  1 dsnce j :jdf%j--qa 1 ,, 

----.--='m 1 VI*i_^-.A-r- _ 
ch i ronom i d I a rvas  0,46 0,7'7 
ch i ronc;;n i d pupae L O 7  0,63 
ck f r-oncxe~ ! d a d u  ! 3-s On64 O U f 4  
I:rnia/ :i i dae i ; t l i i i  ts 
I " '  

Q,0'7 0,0% 
3 i fpsj / % &!? 1 ~r!,! 2e O , i  l G , I  'I 
dag* . r- D - o o,un 
01-hw- a d u !  !- il i p ie ra  0 . ( jZ  0,08 
n l s c  L ip"ier i j  p u p a e  0,00 0,02 
B ~ ~ - ~  % r tiac - -  .- n y m p h s  9,Ol 0,08 
Ephmer-ei i ic ias nitrnph 0,02 0,00 
Hep-ragen i i dae  nyniph 6.07 0 -03 
Ha~icriour i ciae nymph  0,OQ 8,02 
Pi  ecop-per3 aiiu 1 -j-5 9,OQ 6 , O G  
smai I P i  ecop.i-i?ra 1 O , G C  
Cot cxnbc>/ a 0,62 g , f J% 
i i y  d racaf -  1 1*3,0% O,f6 
[-{ ~;~II(J p.t e i- 22 0 C ~ , O " s  
Hynierlopfei-a 6-05 C,O6 
n-fh p r  $ ~ r  i-cs-fr* i 6,05 OBC3 



i igpci td i x  i 'ab! e 3 -  C-10 F 1 ec-i i v i i - y  v a i  ces fo r  i niieci-ebrn-l-e'; f o u n d  i n 
sdtomacn con-Tei;i-s of ccho juve r i  i i e s  st 4"r coi- J u l y  Creek i n  Sep iwGer  
133%. i'he percen-k of each inver-tebraie t y p e  f oilnd i n i-he r : i ~ q a c h  
con-i-eni i -5 r i, -the paf-ct2nt fauna n en\/ roi~men-f r; pi. T h e  
c ? i e ~ $ i v i - 1 - y  va i  ue (i.1 is @quai  -$-c r i - p l  (Siarauss */979), and 1s 
shczcjn v i  i tR 1-ls 95% carif 1 dence 'j fi-f-erva 1 , 



-- 
A p p e n d  i j b  i e 3-C-11 E / ect i v i ty v a i  ues f o r  i n v e r i e b r a i e s  found i n 
~;"t~:iiach ' . ~ ? " c e i i t ~  of ~h l nook J u v e n  i i e s  a$ l n d  i a i i  R iver i 9 A u 9 u s - l  1382, 
- " I  

I !?t: p@rce!:-i 3 1  each inverdcebr-ate i .ype found i n  t h e  sfmaci; conyenfs i s  

clt % r s n t > ~ r  [ Q  L ervae Q-47 0,42 
ch i roiioii I d pupae Q,07 8,84 
c h  f ronm~ E 2 adrj 1 j-s 0 , O O  0x5 
Emp i d dae 5 3 ~  1 +e 6 6  Q , O I  9'6@$4 
Sigjug H [ a r v e g  0.02 6,88 
"Ferres?, Q arvae  C J"j2 G ,0(1 
ofha-- adult n i p t e r a  0,60 0,86 
E3e-i. i dae ny itipils 0,83 0,OO 
i443ptrfic.n ! i dae nymplis Q ,I 4 9 ,QB 

, ""3" 

5 i pi. i ondir- i dae n y m p h s  O . r7 t  0.08 
Capri i i dae n y m p h s  3 ,00 0 , O O  
Ch I ?roper-/ i ctae i~ymph 0, l O 0,00 

j dae ; t ~ j r ~ p ~ ~ ;  8,09 0,88 
Per i 0t-j i dae n y m p h s  Q e Q l  Q s O O  
-,;r!ai 1 Pib5ccpl8er-a n e  2 , O O  Q , o o  
"Tr i C ~ I L ' ~ - ~ E I . ~  ar.vae 0,80 0,08 

c%nboi a Q d 0 3  0,00 
14"gb~ja- acaf- 1 rjz 0,6T 3+d04 
~,"i" i"~t$~" ael\~ja + j  f-; 

Y O , O 4  Ob5.,60 
hf~in<jj'j*f93g a ~ c w  K @ g  
P /  J r ~ l ~ ~ " j ~ i J " ~ a "  t?t- ""8 BeOO 0+84 



A p p e n c ~  i x  Tab!  e 3-C-12 C ieciiv i t y  v a l  ues f o r  invertebrates f o u n d  i f? 
s?.ornaci? conTcni-5 of C h i  nook j u v e n  i l e s  at Indian R i v e r  i r; 5epSc;nber 198%. 
-P 

I he perc3n.i- of each iaver fgbra ' re  i y p e  f o u n d  i n " r h e  stmach con.Pen-is i s 
Y. I ,  &>-& i l ie  pe1=cen4~ f o u n d  i i i  f i le environment i s  p i ,  Ti75 eiec- i - iv i - fy 
value ! L )  is @quai "ro ri-pi (SArrauss 1979), and  i s  showri ~ / i i - h  i t 5  
9 ~ ; q  djp * 7 f  i dance nPerva i , gj/ 

c1-t i ronoa"~ I d j arvae  O e c 7 1  0,20 0 . 0 7  6,79 0.36 8.68&8.09 
chirunomid pupae 0,4 2 Q,24 = 4 1  7 6.00 0,89 -.Oa8920,113 
c:h & r c n c ~ m  l d adu 1-t-s Cl,sl 0,31 7 0,04 0,40 =0,36kO,Q6 
Signul I idae la rvae  - m Q ,04 6,03 *-0,0223,83 0,00 O ,$Q Oe00j:0,08 
i 1 pu i i cia3 i ;3r-vaf: 0.00 0.00 Q . O Q - ~ ~ ~ O ! - ~  0,02 6.00 0.0220.03 
Capo i idne nyfnphs  O .Of 0.02 -0 .T) I&Q *C)2 0 .UO 0.02 -0.0220.02 
Nafic~ur idae nymphs 0.00 0,05 -0.0520.03 O,OI 0.00 Q e O l & O e 0 . 0 2  
Per-! odI dae i~yr r iphs  O*07 0,01 0.Ci5kQiP.03 0.00 0.00 O,00&0.00 
* ra@nec~pieryg i  dae n u  9,OO 0.00 0.00:kOe0.00 0.01 0,05 -O%O~ikQ.03 
srni2i1 PIecopIera n.. 0.;Oj 0.00 0.0320.32 0.00 0.09 0.r30y50:0.00 -- 
Ir ic:hoptera I a rvae  Cj.Qrj 0,06 -0.0620,QiJ ( j , C ) O  0,16 - 0 . 1 6 9 . 0 4  
i ! y  dr-acarv i na 0 ,OO C)  , ( $ I  -0 .eiIJPB.02 0 .(I13 0,08 -0 -0820 *03 
s8 i  roori eggs O,Q0 0.90 0.00~0.00 Oe06 0 , O O  0.06&0.05 
i-if;;jnspf pi- 0,QO 0 , 0 2  -0,02&0,02 0,02 O , O Q  8,Q2&OeQ3 
i-iyine iiopf er 3 0 ,OO 0,61 --O.OI~&O .C2 0 ,O"h *02 - 6 8  .O%20.05 
a-fh er $-er i - ~ s j - ~  a 1 O,OQ 0,0&5 O a O O ~ Q s O O  L O O  B,Q2 ~O.02p.02 

?/~ t ;s i? i * ie  i v a i  ues i nd isa.te preference f o r ,  or se i  zcl- ion of ?he 
p i ; ~  j y p e ,  i j egh t i ve  va l i r es  'ndic3i-e avoidance oq u n a v a i i a h i i i - i - y  
af A" i ~ c ,  p;-ey - t y p e  i o  ".he f is:i-. Orif:; i n v e r i r - l - ~ r a f e  laaxa w h i c h  

curiir- i bii-bed 225 1-o s-i*ai:ach con+-en-i- or- e n v  ronmenf sarctp I es a r e  
i nc8 u d @ &  



* s Appandix i a b i e  3-C-13 . Eiectivity va lues  fa r  inveriebraies found i n  
.;i-~:nach conteri-?5 of coho j u v e n  i 1 e s  a-i- S i ~ u y h  88 i n Augusf ICJEl2, 
Ti-& percs i~P of each i imit /crtebre+e t y p e  i r j l ind 1 n t h e  stcrnach ccjntents i s  
r i, 'rhe ptirgerpit f o u n d  i n  the environnien-i i s  p ; ,  Tl-15 elec'ivi-fy 
va i  ire !i) 15 eqtiaj "0  ri-pi (S f rauss  197Y), and i s  shown g { $ h  i;s 
45% i dence i nj-erva 1 , 31 

c j ~  i l - ~ f i ~ q  i d 1 arvae  0 0,15 I Ge17 0,74 ~~6.57p&0,40 
ch i ronvn i d pupae 0,OO 0.1 1 6 - 0 . 1 ~ ~ I D 0 6  Q e 2 3  0,92  OeH%do09 
CIB I r-~$"iwn 1  ad^ [ 0,04 0 -23 - -O,I  9:kG .Q9 0.64 0,00 6 *04j::O *03 
Emp ! d i dae % a w a e  
..- 

0,00 0,00 0 000kt3 ,d60 0 G Q 8  @ A 2  0,06k0.65 
k y ~ p  f daa a d d  ,$*s 0,00 0,6T .-ObQ5;L0.O4 0.01 0,00 OQiSl2O.02 
Psycilati i daa I arvae  0 ,C10 11,112 -CIe'32:kO .O2 0,10 0,00 0.1 O k O  @O5 
S%rriui B i dae  Easveo O*OO 0 m0,04~5,Q2 0,03 Q,BB g,03&0,QS 
ifi i sc: adi i  i t D i p.teril 0,00 0,05 -0,05:$ *O4 0,0 1 0 ,OO 0 -0 120 @O I 
Epheriiorei I i dste nyriiph O A 4  0 0 .o4&0.05 0-00 0.00 0.00fl.00 
'. i ph i  onur t d;ie n y m p h  0,00 0,132 -0.023$,02 0,00 0,00 0.0020.00 
Capri i idae nymph 0,OO 0 ,OO O Y O O j : O e O O  Oa08 Oe03 --0.932~OuQ3 
'7- " 62 
i ubrieopSf ei-yg i d a e  n. O .r)O 9,00 0 .DO20 :C1,GO 0,00 0.02 -0 .0220:0.03 
sms! ! Ptemp-i-r?ra n.  0,02 0,00 0,02;~0,04 0.02 0,00 O.O22Ot0.01! 
Co[sopf~r.a adui f-5 0,06 0,02 O9>04kQ3e>7 0604 0,01 G.flUO,Q2 
Ccd i mtjof a 6,4 1 0,08 O .23j:Q, 14  8 *05 0 *60 O .O5:kQ ,03 
/-{ySr x a r  iia 0,8% 0,05 -Q,Q3&0.05 8,05 0,06 8.03~p0,Q% 
0 1 I y ~ r h  ~ y - f - ; ? ~  0 0 ,OCl ikT.Q05<1,80 Q3 .QCi 0 ,$3  -0 .0320,03 
o ' P h ~  aquaski c (+I.Q6"1 O,OQ Q.Q"S0AOaQO 0.0.3 0,00 0.0320.62 
b-%oinap-l e ra  8,86 8,05 -0.65-4-8.04 $,07 0,60 O.O"P:ti3.84 
Ijymenop-i-81.3 2 0 Oe02j:0,04 0.8 1 0,O 1 -SO .OQkmO <,,02 
1 q j  1 " J i - a 3 1 " 2 0 * 0 0 0 , 0 U j . 1 0 1  e 0 0 0 0 0 2 O .I1 0 0 . 0 2:c0 i 0 2 

b 

i nd i c;iii. p r e f e r  e:icae f or , or se i eci* i 0i.i of .ti? ti? 
prey * iy  pi:, /'ie(jai i r e  i.31 uos i i - i d i c a l e  a v c ~ i  dance or u i i a v ~  i 1 i lb  i i i - f y  
of :ha pi-ey J.).i)e 3.0 wLk ' r i ski Oii 1 y i ;!ve;-febr-ab ta:cil w h i ch 
c o r t - j g -  i t ~ t ~ - i e J  -2-75 -1 9 ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ j ~  ~ - t l r ~ j  ~ ~ i * l *  or i jnv i rorrrrlaili. sniclpi e% a r  e 
; g ~ { ;  f tj@d * 



Appt::d i i: Tab 1 3 4 -  " '14 . Eieciivliy v a i  ues for  invertebrates f o u n d  i n  
sfoinach canterii-s c ~ f  coho j t i v e n  i e s  a t  S/ ough 8A i n S e p i ~ i b e r  1982. 
The percen t  of (~.asi? i i l ver - tebrate =type f n u n d  i n =(he s i m a c h  cisnhenis i s 
r i a  4.hg2 t)erbcen? f o u n d  i n  t h e  environmeosi- is p i .  The eleeiivity 
ja/Li@ ( L )  ir; @quai  r i ~ p i  (S$rauss  197cj), and i s  shown wif-19 idis 
'95% ccoiif i derlce i ni.erva/ . 

" - s e - m - - v s - P - . m * - -  ----d-r--=--s--v------ 

r- p ! D La $ ?  P 0 b 
Sa~pl  a 5 i z s  (24) &%$4> (1471 122) 



PI j>p"d  dix i ' ab i  e 3-  C-15 E i e c t i v  i f y  v a i  ues f o r  inverfcbra'i-e; f o u n d  i n 
5-komach con?en-i-5 of coho j uven i / E.S a?  $ 1  ough  1 1 n Sepiem~ber 1982. 
T h e  pei-cen-f of each inverie~raii: T y p e  f o i ~ n d  i n  ctcmiach coni-en'rs i s  
r- t, 1 ,  tli@ percsni- f o u n d  i n  $he 9nvir-onmen-'. is p i ,  The e iecJ i iv iPy 
~ i 3 i u e  ( L j  is eyua i  i u  r i - p i  (S$rauss 1 9 1 ~ ) ~  and i s  shown wi'rh i-l-5 
95% coi:f i dente i nj-erva 1 a 31 

eh i rowa~z l d f a r vas  5 0,07 Oe3820.14 8.42 I 0 . 2 6 ~ 0 . 1 0  
ck I ranom i d pupae 0,06 O s O Q  8.8&i:0,07 O & 1  1 8 ,02  6.O9"1,06 
cla s' T"O~~CX[H l d a d u  1 +s  0 . 4  0.00 SP;47&OU14 2 Q e 7 5  =0g33&Q6L%Q 
A,  
i * p ? ar-4. 0 .UO 0.00 U.OO&O;O.OO 0,02 0.00 Ci,T)2&0.0-3 
caJrher adu i -i. i! i pi-erri 0,130 0.00 0 .OTjkO .OO 0.03 O ,G2 Ci .O 43 003 
Capri i i dae n y m p h s  0,00 Ue90 -0,9020.83 0,03 8,OQ $,8Zk0,02 
Coi sopiera a d u l t s  0,82 0,60 6,02&3e04 Ov88 6,06 OeoOkOe08 
Gal le~j&so[ 3 Q,08 0 , O O  O.OO~9.00 Os00 0.132 -*O.O2j:OWO4 
tiyriienopsi e r a  0,aO C j J O  b O O ~ O , O G  0,OO Q,62 6-0,02:~C~e01 

, j  i 3 0 5 i - i - i v l  L V~J IUFS indicate pi-cfereiw~ce fo r ,  or s e i e c t i o n  of ?he 
piney i.y pe. Mega$ i v e  v a l  ur .5  i n d i  c3l.e avo1 dance or- u i ~ a v a  i a b  i i ty 
of =rile prey t y p e  To The fisii, O n i y  invsi-tebra-tti "rax w h i c h  
~ v ; - ~ * i  i* i i t u i  e d  ?_2$ l o  s.twnacii coni'cn-l- or e n v  i 1-oiimenmi sam p l es a r e  
i ncl u d e d ,  



Appendix Tsb i  e 3-C -16 Eiec"riv i t y  vai ue; for  i nver"rebrai.e!s i d i ~ n d  i ii  
5-1 on~acn c,ooi;enPs of coho j u v e n  i 1 es a-t 4"ih of  ,l u l y Creek i n Plugus? 1902, 
'I!le perce.lnr of each invei- febra- fe t y p e  f o u n d  i n  The shmach c:nntenTs i s  -- r i j+ " r h a  percen-t fotlnd i r l  $he environmenl. i s  p i ,  i h e  eiectivi*y 
E L  L i c :  equal i-o ;{.-pi [ S i r a u s s  197$], a n d  i s  s h o w n  w i l o h  i f 5  
95% conf darjce i nt.ervs 1 . 

r i  P Y L r i  P h L 
Simp! e s i z e  (84) (479) ( f 4 7 1  (2131 

chiran~riid jarvae 0 ~ 5 2  8,47 0 ~ 3 5 2 ~ ~ 1 2  0~53 0,03 ~r.50&0,08 
ck i ronan i d  pupae 0,? 8 OoBS 0.08&0,0"i"0,32 Q,19 =CI.07*&0.07 
c:h i raricm i d a d u  1 ts 6,01 0-14 a*0.432$,06 0,07 0,28 -0.2i20.07 
EmpTdHdae a d u i f s  0.05 Q , Q S  0.O4~QeO5 0 6 0 2  0,80 C).O2&0.0% 
Sin~am! Y l d a s  l ate*vee O,Y4 0 , I l  8,0020,08 OsO% L O %  -0,8OW~0,83 
$pi-- l a p r ~  4 a ~ ,  D i  pi, la rva  O G O O  0,00 O.002Oe00 0,03 0.02 0,9i:fla04 
Q$P ; I ~ # P  r a  adu  I hi r! i fyh3~^3 0,04 0 .OE -0.04:tO .OF, 0,Oi 0,07 -0.069.04 
oi-her- D i pf ere  pupae 0.00 0,02 -0.02A0.02 0,04 C ,CC f2 .C72-OL,.O4 
Waet i dati ny mpii 5 0,02 0.68 -8,06k0,05 0,60 0&04 -8,0120,OI 
i.!ep.i*agsili i d a e  n y r ~ p i r  0,01 0.03 -0.02k0.03 0.01 3,01 0.00:k0.02 
Nanaiir i dae nynjpkts 0,81 0 ~ 2  -.i%.81~44.03 0~81  0.00 0.0~1,~8.43"3 
Pl sco /~?cra  adu l ts O i l O i  0 , O O  Q.0420.02 0.60 Q e 0 5  - i -QUQT~0.83  
T r  i ~ i i ~ p P e r . a  i cjj-\iae 0 -0 ,i)2:t(] *02 0 1 i j  .04 -(JaB4-2:0 .03 
COB le-,~fiho9a O , Q l  L O 3  .-43,0220,@4 0,0I 0,82 -8.01-fyJ.OJ 
1-iy dr.zcar i 324 0,Ol 0,46 -6,15~0,06 Qu87 0,04 -[1,032Qa(I3 
l - i ~ ~ i i ~ ~ p ?  eu.. a Q ,68  -0,0IkO,02 0,Ol 0,42 m8n1020a05 
i l y m ~ 3 n s p t  e r a  0 ,Ql 0.04 -0O.Oil-;.Q.O% 0,01 8,136 -0 *O5j:O.OJ 
o-t/-l a r  4 ~ 3 -  resdr~- j a [ O O,Q3 s=Q .022G6.04 O , G I 0  *02 -0 ,,C12-tOVCi% 

i?j Po:J i ive 1. v a i  ues i r id icai -e preference For, or- s e l e c t i o n  of f h e  
prey  Type, Nega'i- i v e  vat ues i i id  i care avo i  dacics or i jni ive~ i I ab i I i i-y 
0.F .the p r e y  i-y pe j-0 $-he - f  i 511 .. i)n[ y i nvcrj-ehr- a-i-5 t a x a  w h  i c h  

s " 
i?Ji;yi- i b i i - ied  : $  -i., i.,t~fr;ach .:oiij-@rll- 01- cnv ir.*on!iieni- sainpl $5 a r e  
i f:c 5 r i a ed .  



Yr 

Appendix T a b l e  3 - C - l /  E/ec.i.iqij-y \ is / i ;es fa:- inver.iebraiies found i n  
s-ton;ach cani.2ni.s of coho *ji!ven i es  a? 4.i.k of J u l y Creek I n Sepl-~nber 
191)2, The pereenf ~f each i nverl.ekra.fe Ty p~ foijiqd i n s i -~nach  
c@n*i'srn t- i r 1 ,  ";he persen? f ~ u n c !  i n  ? h e  eiivirannieo? is pi. T h e  
eiecf i v i ! -y  v a l u e  (1) Is equal $0 r i - p i  (Sdrrauss 19791, aild i s  
skjc&;n wj-+=h i $ s  95% g=ar;fidene@ in*qvzi ,  

c h  $I-OT~GXT~ i d  f arjjae 0. f9 0.00 @.r9~0,~5 0.47 0,40 0,3820.25 
ch i ronaa i d  pupae 0-07 U,05 3,022:0,05 6 , C O  0-00  0,0020,88 
e k i t - ~ n c f f i l d  aduifs 8,05 O,P3 -0.08at0.r9)'9 0,OQ 6,Q4 ;--0.04&0.$5 
S i m u l  [ Bdae l a r v a e  0,03 O,Q4 - 0,"E 08,03 ~ u Q ~ ~ m ~ R ~ 6  
o"riisr aciuli- Dip-i-ora O W O 4  0,10 -0.0620.06 O , Q O  0.06 -0,06&0*05 
BaeTi dae nyrnphs  8 , O O  O o O O  O.OO~Q.00 0,SO 0.G3 =0.03~0.04 
Hep-Pageniicrae nyinph 0.04 0.05 0.0520.06 0.12 0.00 8.12j:0.15 
sma 1 i Epi-ieoerop'rera 0,142 0,00 Cr.lO:-!O .O4 (1 .QO 0,00 0.0020.00 

4- r,#apn i i dan  nyrnp!?~  8,68 0 ,OQ 0 ,sOOLO .00 0 o O O  0,04 ~8,64~6.05 
C h i  oraper i i dae nymph 0.03 0,00 0.0320.02 0.06 0.03 O .OQ&O ii:. 1 1 
Pjexqour i dae  nyinpil 0,06 0,05 O,OI&O.O% O,OQ 0.04 0,0220.12 
snmi ! i " l~cop" tera ri. O , I %  Q . U Q  0.15&0,05 0.00 0.00 0.0020,00 
-" 

Irichop?sra i a r i lae  0,06 0.1 5 -0.OCij9.07 0 . O G  011 1 -0, l  150.07 
CuI eop.i-eiaa adu i i s  0,02 0,W O.O2j:OeO2 0 0 ,OO O . O C ~ O . Q I S  
Gal 1 airboh ;3 0.03 Q,$4 -0,01~0,04 0,06 0,04 -O,QI2,8.03 
Hy d r  scar i i-ia 0,05 0-17 <*0,1@:0,87 G,66 Q 0 1 2  -@,06-3-0.43 
Os2rr-acsda 6,$6  0,06 O.OO&O.QQ 0,80 0,08 .-8,08j:Q.86 
0 i i gach aef-ac $,08 0,8 1 6-0 *B 1&6 e Q 2  0,00 8,07 ~-8,07LO ,BC 
u i i ! ~  ; " u u " ~ + ~ L  0,02 0,02 ~ 0 . 0 0 ~ ~ O o 0 3  0,06 01;83 O.rPt3~,0.12 
Haj3op-i-er.a 0,03 D,Q9 %0,07&0.GQ Q,O6 6 * - -Ob4 "fk(I.44 
t iyirici.ru1.i t et-a G,UI 0 , 0 5  -..0.0420.04 0.00 0,01 ~ ~ 0 , S 9 ~ O w C 1 3  
i.epirlopiera Iai-vasi 1L00 0.02 +-O.f121;0.02 0,00 0,00 O.00fl.00 
0" t r i  i o e -  a 4 i  -b<+r- res$-r 3 1 6,04 O , O 4  ~0,05~01;$4 Q Q v O O  Q,04 *O,O4&0.04 

n/ Po5 i *f $4 e im yd 1 ilk.:, i nd [ c ~ t e  pi- e-f t;r !:nc:e f c ; ~  1 ec-1 i on 0-f 

pity i y  pe. Nciga-l. i v e  vai a e i  i i i d  i ca fe  avcji dancc: or- u n t l v i :  i i ab i i i i - y  
f 3 y y ,  = j J  - f a /  o i i i y  ~ ~ ~ ~ ~ t t ~ ~ - ; ) j - i :  - j - z ~ ; ~  w i - ~ i ~ h  
c*gimytf- b\~-/-6$~j ;<;:$ a(-(] $ j ~ { J ~ l ~ ~ j ~ j ~  ::-c"lfl-[~!-]~r a$- en4: i r~r)~i~cj-b"{- :;allipi <jc3 c1l-Q 

k r"ed., f w rS3c1 . 



Appsr id ix  T a b l e  3-C-18 Eiec'rivlSy v a l u e s  for  inver-febra?'e:; Fcund i n  
.;t.i~mach eonSrsn"r sf coho juvefi i l  es  a'r i n d  iarl River i n  August  1982, 
-,a a 

i h e  p~rcen'i o f  oacii inver-tebrai-e fype found in She 5-tansch contenTs i $2 
[ - '  " '  -= , , rne :)erceni f o u n d  i n  ?he s n v  ironmen-i* is  p i ,  i he e !  ec t  i v  i'ry 
iiaili@ ( L )  i s  eqidzi ri-pi ([ji-rauss !979), and i s  shown wii.i-i i t s  
955 ior~fidence in'-erval. gjj 

ch i soilnegn l d i at-vza 0,63 0,%42 0,2l:k0,26 L 3 8  I 8,2020,10 
ch i ronan i d pupae 0,87 0,04 OFI'F:";$0,S7 7 OW17 t5.1i0&06,09 
ch i f - a i ~ a ~ ~  i d  adu J Ps O , Q O  0.19 -0.UTl.8.14 O e O S  OB36 -8,27~Q.11 
Erijl. d i d z ~  i jdu I t~ 
i% e 

L O O  0,04 -O.04&0,07 O,OO 0.88 0.00~0.00 
i ~ t j  ! ! i dae 1 8rvae 0,QO @,08 --0.08:~3.40 8,01 6,80 0.03:~OeOf 

-r- - - i.aii~.s.l. D i p L  I *  7 0.00 0.07:kQt0..09 0,07 0,00  0.07&,0.01 
p a  i n y m p h s  0,07 Q ,OB -O,0120.08 0,00 0.02 -0 .02,2Cfi.03 
"i i ph I onisr i dae nymphs 0.00 0,08 -0.082-0 a 10 0.00 0 , D O  0 .OO::O:O.OO 
Cspn i i d s 2  n y m p h s  Oe08 0 ,QQ O.60_20 *CZO O pOo 0 -0,0820 6106 
Cri i er'r.3psr'l i 6~3% n y ~ ~ ~ p h  0, "i O 8,idC3 O IO-i.0 ,. 1 1 0 ,f?O 0 3  1 a-.O .Q I:tO .82 
iJit?rviiir i da$: ~iyrnpi ls U .07, 0.00 0 3 6 0 -30 0.112 -0 .O220.03 
i 3 -  I =  i ~ l y ~ ~ p h ~  0,60 o,oO Qe0o~Cj,GO 0 o , u 2  o,009,04 
"P ~r ichop" i -e ra  Ear-VBE 0,OO 0,OU 0.80:i,O3QO 9,BG 8,07 -CJ.0740r06 
! - j y r ? ~  3~:dr i 0 ,DO 0,04 -70 *04:t:h3.87 O *QO 0 .OO 0 .GO&O .OO 
k;l jfftqll$ ei- zj o ,oo a ,oo o . o o ~ o  .oo o ,Q 5 Q , a2  o cazg3 Pe)4 
kf~exxi0y-i-er-a O c O i  0004 ~8.81~0,IO 0 8 0 0  0,OO 0.OO".OeOU 
I ,~p jda . r [~-Ser -w aduIl-s  0,OQ O,QO 0-02 0.00 C,,iC)2:kO,Q2 
o*t&er $cj-,j-es-br % a 1 CI,06 0 ,;04 -40 e04-t*Oe07 - O a Q i  0 , O l  Q,08&Q885 

3 Positive L v b i u e s  i f id ica te? prefcrer1i.c f c~ r ,  ar seieci. iun of the 
--+ 

p i  ~y l y p6. hlega'l i v e  val ues i n d  i cai-e a v o i  dance or unava i i ab  i i i -1-y 
of t h e  pprwt 5 t  =i*;/pe 43 f / : ;h ,  [ I n l y  inyor.?ehra"re f-kl:.a w h i c h  
ccsni-i- i b u s t e d  22% 4-0 srwi~ach cori$eni. or ew.4 i roiiinizni samp i 25 a re  
i i a i  I ce J<;i$, 



4ppendir T a b l e  3 - C - I 9  E iec j - i v l - f y  values fo r  inverkbra, tes foa r id  i n  
~*iomdch coriteii-ts of coho ju i / i jn  i 1 e s  a? l nd ian P, iver i n  SepTeniber 1982, 

* *, 

1 lie pe!-cen? ~i each iilverTebra-te - type  faund j n st~~~s;nach conieni.5 i s  
r " i  'the perceni S o u n d  i ii *.he snvironrrren-1- i s p i ,  The  el ec i i \ i  i - f y  
a r -;. 2 ( 1  i s  eqiial w b ~  q - p l  ( 5 - f r a u s ~  19793, a n d  i s  shown wi fh  i t s  
'35$ calif i do,nce i n-ierva 1 . zd 

~ h i r o w ~ r n i d  i a rvas  
~ 1 ;  i ionun i d  p u j ~ ~ ~ i , "  
%i"grk"+ffjCl;R icj > $ t i t j [  Tc;  
-9- 

! i p~ [ Z ~ A  8rvzje 
o.I.her a d a l ?  Qip$ara 
cr-kh er O 1 pi-ar-5 1)i4p23t3 

Capl-I i i clae riy mpil s 
&eiiijou;- i dae nymph 5 - 7 

ia3neap.Seryg i dai: f i ,  

Tr i chopiera l j r v a z  
CoIeop-tera a d u i i s  
Ck.2 $ 1 em b a  $ a 
!-fa. isI- n@a r- = - .- I61a 
5C.j n;on t.y y s 
ofhg2r aqua-ti c 
i-iixiic~p-i er a 
i ~ ) ~ r n c : i i f v ~ ~ ~  i kr- 

p ~ ~ p - -  . iv.- va iues jndjca?e pr-eferance for ,  ~r selection of ?he 
r P  f . j g - ~ - - ~ ~ - i ~ t c - ?  t ja f  { ~ n d i c r f - ~  ;3eci dance ci* ucldvai 1 al-; i )  imby 

# j r 2 r z e  ,g- 
of  i-he pr-ey i-y pe f i le f i st!, On i y i nvertebrc,=i.e -f-axa w h i ch 
P;* l jxc  ." *w ; / > l a  kccj ,-25 f-rj :; 1 u:aLi.;;Ir cijr] f"efj$ up 1 r-snmo~i- 5amp.i @5 ar-@ 
q ;\c 3' ; iC&f" t  



Append;,:  T a b i e  3-C-20. Elec+ iv i i - y  va lues  f o r  inveri-ebratts f o u n d  i n  
iToinaci' con'renis of s ~ k e y e  j uver i  i i es  a?  Slough bA i n Al igusi  1982, 
?'ha percent  of eaci7 inver tebra ' re  d-ype found i n  t h e  s t m a c h  c.on-rent-s i z  
r j E  '~112 jierc~li-1 f o u n d  The environmen? i s  pi. She e l e z i i v i ' i y  
~ a !  ue i s  ecjiiai "ro r (Sirsuss ! 9 ' 1 9 ) ,  a n d  i s  shown w i f% iis 
95ig ccnf i dencc i n$-ervs 1 , & 

C i ~ i  r o n ~ ~ i ,  tj t af-vas 8,27 O,l6  8.1 IkO;.%2 0628 Q174 =C)q4&&0C12 
Ch i ronwo i d ;>upae 0,04 0.1 1 ~-0.872mQ.07 G,63 0.4 2 ~ - 6 ) , 1  42,Q*0& 
C!r i ~ C ~ F I O I ~ ~  i d aidu 1 8,28 ofic.:5 o.06:~0.43 0.20 0 ~ 0 0  C I . ~ O ~ ~ ~ , Q ~  
Fny i  i 3 Z dae  ! ar.4 ac? 
-,* 

0 ,OCl 0 ,GO 0.O0:~Oe0O O,Q2 Q ,02 0 .Q12-{1.04 
i :m;i i ci i dae ad9 1 -i-5 Ci,m 0.+@5 -0.05~~0..;04 Oo08 0,00 8.80~0.iledO 
Pfia:cii~d i Jaa i ; j t - v ; t ~  O ,DO 0,02 -0.0220.02 0,08 0 .go 0.08LO .Of5 
S i n i u !  f dac  1 apy~ae Q.12 0,04 0.15&0.08 0,$6 8,P0 0.16,98.06 
otilar a d u l i .  Dipter-a 0,3'3 0.O; -(i.i)5&Ot0.Q4 0,01 0. ;0 0,019,02 
S i pi! i onur i d a ~  ngimph O ,OD 0,02 -0.02-;0.02 0,00 G .OO !I .0020 aOU 
p - "  \>npn  i i dae nymph 0 gSh3 8,00 3.6620 000 0,80 O ,C)4 -Q .83:kO *03 
C h i  oraper i i dae  rlymph 0,00 0,00 0,003-0.00 0.02 0,00 0 .O220.03 
Fer- i rid i d e i ~  nyini j l i  
-6- 

G .dYJ (1 ,OO 0 .OOirO .OO 0,02 0 ,OO 0.0220 $03 
i aeiieopiery~i b 3  n, Ci,Oli 0,00 O.00?,0.00 0.00 0,02 -O,O2_ti).L'3 
srnai t Plet:rjpt.ra nym,  0.01 0,00 O.0l;tOa03 0,02 O.GO i .0120:0.03 
;","aa i2a.-jpsfe~z s r j u \  'j-2 4 ,DO 6,02 .--.9,025;Oe02 0.00 8 , O " f - - O  , - 0 k O e 0 2  
Cgd t 1 ~ ~ 3 8 3 2  3 Q,84 0,08 - Q , Q 7 , ~ O u 0 6  0,8% Q , W Q  8,02~~0,63 
i+uljr-a<:b:4r 1 jna C,2$ 0,05 0 . 2 ~ % ~ ~ J I . l  1 O o G I  0,Oo 0 .0 I2~oao2  
(;ape pod 0 -00 0 ,QO 0.0020 A10 O, T 3 0 ,iS6 O.13&0,07 
6 ! i aqch a I 3$;43~2 0,06 0,OQ 0 a043k0 *08 8 ,Q0 0.03 -8 63-taCl .05 
f--iwn s p-t e r- a 0 -01 O,Q5 -0 ,C3.-i-OU05 0.00 0,OO 0.00:~f*9000 

JcYu j;!/ 1 . 0  4 . - . O . ~ ~ ? , C X I ~ O ~  ~ 3 ~ 0 1  O , ~ Q $ P  0 . 0 * / : ~ ~ l U 0 ~ ?  



Appenoix l a b [  e 3-C-21 . Electiv iiy val ues fo r  invertebrates Found i n 
s-rr~mach condren'is nf sex: k c y  e juiien i I e s  a t  S i  ougli 5 R  i i i  September '1 982 
The per.csn4- of each inveriebrate Yype f o u n d  i n  t h e  s-i-omach coni-enis is 
r- i ' i ic-? p ~ r ~ e l ? * i -  found i i j  r i l e  eavl;.onmeni. i s  pi. ' i h ~  e l  ec*"iiv it\/ 
v a i  ue (L.1 i:; equal i-ci r i - p i  ($.i.ra;jss 79393, al;4 i s  shown wi j -1 ;  i i s  
95% i on f  idencc inrerval, a' 

~ d m . ~ a - - - - ~ a - " ~ ~ # - ~ ~ ~ - ~ " . ~ ~ # ~  m-. # . . w & - w z ~ ~ ~ - - & ~  ~=w~-~~~&----~~~~vP*---w-~*-- ------ 
ChYronw~id larvae 0,643 0.02 &ig62~CIwe;l8 0,%2 0 4 0 0  8.62&0.4 1 
C h i  rsnmn l d adu l -f Q e 4 4  0.49 Q , 0 0 ~ d ~ 6 8  0,67 6.46 =0838_"i0,22 
Psychad i das  1 arvae  (?.of O,Q6 -0.0520.05 0,00 U..O5 -0,05&6.09 
nCiic?r a d ~ i . l ~ D i p t c 3 r a  0000 O,!B -0.1O;tB.Ci4 0,12 0.09 Q.133k0:0.14 
f- ~ ~ ~ p i i  -+ - i i dae nymph 0 -60 0 ,C)f"g 0 , o o ; ~ ~ , O g  9"6,03 0,OO Q"I.03204,04 

Cil i oroper 1 i dae nyrlp'~ 0,00 0,01 -0 .Ci320 :0.Ci2 0,00 0 ,DO 0.4)020 .r30 
*rr ; chnpf er-a 1 a c v a ~  O , O O  8 , 4 2  -8.52~~0.04 olsa 0,44 -.0,445,Oa14 
Cal Imbsi a 8,63 Q,63 -0,0f;k:OW04 8,87 0,44 -Od06I8,I6 
i j y d r a c a r  riz 0,04 0 ,83  O,@2&~IaQ4 0180 0 $~002:Qe00 
Cope p o d 3  OoQ2 O e Q O  Qe62201Q2 G e G O  Oeo5 ~Os1,152OeO9 
~ ~ r ' ! w -  a q u a f  ic OdQ0 3,06 -0,0BiOv03 Q,W O , O T  -8+05j:OeO"&3 
kia~~cp-iser a 0,01 G,O3 &8,82&0,63 Oe00 8,85 - 6 * 0 % w ~ 0 , 0 9  
klymt$rzop-Pera 0 ,o% G,2Q -.9.46&Oe86 0,636 Q,Q8 0.66020m06 

Pas i f  i v~ L ~ i a  ues i jld i preference for, or se / ec* i of 
prey  Negbrive va iues  indicate avoidance or i r i i a v a i i a b i l - i y  
of  -tha prey  t y p e  "io t h e  f lsh,  Q n i  y i r iver- tebraie i a s d  n i l  ich 
coi i i r  i b u t e d  22% f sfcinach conimeill- ar eni. i riiri;nen*f sa8p It2 arc;. 
i nr:: ! u d e d ,  



i;ppenci& T a b !  3-C-2% E 1 e c - f - i ~  t i y  s 4 3 i  ties f o r  inverjrebra.j=i-.s f o u n d  i n  
stgmacf; c ~ n f e i ! f s  of ~~iiciieye j uven  j 1 e s  at S l c ! ~ ~ ~ i i  I I i n Au~~us ' t -  1982, 
-" 

i iic2 per-cent oi. each i i>veri-ei;ra-l.e =type f o u n d  n the 5 4 m a ~ h  i;onfenis i 5 
- I  

f i p  ?he percen9 found i n  -the envfrorrmeni i 5 pi, i ne  ecmbiv i t y  
~3 1 eae ( L )  erqual to ri-pj ($Traut :s  19'791, arid it; shown \+jiakh i i s  
9i-j",con-fidence i n * e r v a [ .  B/ 

c$ : f r0n~$z1 id  larvas 0,25 0,,65 -0.392Ja16 0.08 0.18 -0.10:~0.05 
ch i roncan i a pupae 0,02 @,*I8 -a.i6Lk0a13 8,Ol 0,18 -o.17kO_o.05 
cfr I rarmcxrr % a a d ~ i  $ -fgi (j 3 -o.03k090E, o,O; 0 .co -~0.58~Q~06 
1" rmp i d i dae adu i ? s  0 .no 0 Jl9 -43 .BgjL:+C~ l 0 0,00 B,03 -.O.01&0 l!.O% 
cai-i7er U i p - t ~ r a  pgrpae C) Q,03; -0.032:o e05 0 .On 0.00 O .Q0&(1.00 
C I ado~:,;sr a 0 , O O  o,O9 o,o@~O,OO &,88 0 6 8 0  0,8&:tOw02 
*% .ape po8  a Q,'72 G.30 0,7220.04 O.01 0,110 O,O:: iOPT) ,OI  

" " 
, I L,i~"rf++- zt o .00 0,03 -0.oa~a.06 o,oo 0,00 -0 . C ~ O ~ O . B I  

-.---*A-----" F-~* -.-a --- m-Mm7'--m-- .. w--"%~-~ ~ - x . ~ - * m ~ , - ~ - - w -  -- ----a- 

/ Pos!tive i,. v a l u e s  indicafe preference fo r ,  or seiection of t h e  -" 

prey -Py pee i.jeya+ i v e  v a i  ires i nd  i cage avoi  dance or iinava i l ab i l i t y  
a f .t :. ,,, /=. p r e y  f y p e  -i-o S;ie f i s / r ,  Oril y i ovs r ' r~b ra i - e  t a x a  rr h ich 
~:urrt-r i bui.ed 32% -10 ~ ? . a i i ; j ~ i * :  :ciiJ.en: c;r si iv  i ranfinon* sarnpl es  ar-e 
I ficl LldecL 



- 
Append ix  ! abi e 3-c-23 . E/ec.ti+q i - t y  v a i  ues fc r  i iiver~ebl-atc.s found [ n 
s'ornaih -;on?.znSs of sockeye j u v e n  e s  ~ ' r  Sl nugh 1 1  i n SepTwnber 1382. 
' T h e  parcen? oi  9acl: invertebrai-e t y p e  f o u n d  i n  the s:=n;ach c:on?ents Is 

*," r i i  "bhe perceni  f o u n d  i n  the environment i s  p i ,  rhe s l e c t i v i ? * f  
i/a!?:c ( L )  i s  equrii 4-0 r i - p i  (S-iv-auss 1973), an& i s  shown wi- i -h  i - fs  
p* - ~ 5 %  coni i dence i nPerva I . ZJ/ 

C ~ . Q  I rarec3r; i Q I arvae O .68 0.07 0.6 1".QDg4 0,W O , " i  4 J Q 1  d$ek0s04 
ch i roncvn i d  pupae 0,07 0.00 0,0720 *02 6.08 0,02 0 .C)5:LO .05 
c h l r ~ n a r i i d  adulPs 0,17 0 ~ ~ 0 0  0.17&~).05 0,76 0,75 i 3 e 0 1 ~ e ~ 9  
0-i-ii~r- a d u l t  Dipi.era 0,00 0,00 0.03k0.00 0,00 0,02 -0,02;4].O1 
BP- ,, ~apni Mae nymph 0 ,90 0,90 -0 .89-?p.0s03 - Oa88 0.00 Oe6$~0,08 
$- b Q g  e j@~bols 0,00 0,00 O . B O s . O O  0,00 0.02 -U.02kO:0,1 
Capopoda 0.07 0 ,90 ~ ) , ~ ; 7 : ~ ~ ~ 0 2  0.14 0,00 0 . 1 4 2 ~ ~ 0 7  
0 1 i gech ae$z2e U.00 0,00 -O,OC;&O.Ol 0,Oo 0,90 -0.07&0.02 
W yinsr4ropPsra 0.00 0,00 O,OO&O.OC 0,90 0,02 -OaD2&0,01 

?osicl . ive L, v i i i  ues i nd  i ca tc?  pr-eferei>ce -for, or sef ec"rion of t h e  
prej i  P "rye, Negd?-ii/e ~ 3 1  ue; i ndicaAre ai /c i  dance or unavai 1 ab i 1 i i-y 
o i  ?tie prey .f\/pe i s  *ti12 f is!). O i ~ l  y i itvertebrate i-axa ii.h i c h  
coiii-r i b u i e d  -5'2% -lo sl.l)ir!acl: con-ren? or ertv l i-onmcn-t  amp l es a re  
i ncl ~ s d e d ,  



s a -t c2 S i o u g h  Siough Slougn S l o u g h  4Thof  Indian 
8 A 1.1 28 2 9 J u l y  C r k  River 

Sa;nlp!e size (6293 (1055) (g09) (5773 (5x1 (6401 

Q 1 u-ter 3 
ph; v- 
,*$ r 6 D abla!Tj i d 3 8  
F!rnp i ti i dae 
P:,y c h o d  i :he 
$ I~r ru  f f i daa 
' T l p u i  idire 

f: p fi ~gcrop~i-$:ra 
f233-7 f P r i r 4 b_i 63 *-* 

: p f )  zltj<>i- {: 1 1 [ $j 2 ;; 

N ~ p s t a ~ ~ r t  *.. i t d a s  
Siphlonurldae 

Pi ecoptera 
Cap!{ i idae 
CX? I orofjar- 1 Id263 

F\6&-nai~{- i dae 
Per\ adidae 
Taeoeop-iei-y cj i dae 

rr- i chop=tera 
U~*achycen'rr i ciae 
lib sssosomaP% dae 
ply c!rcbs\jch i 
I. It.0 r7cp1.t i i I rJae 
Rhy  achoph i i dae 

1 il gi~de2g-a 

Col lembol a 
f.'.:pe pod s 
3 . j ~  dr- 3 f - a ~  i : ~ a  
i:! 1 1 qoc!ldi:;"zae 
f ]  .;yr scotja 

"r+r"s""pt;e;j~y* 1 5 
cCb 1 p$pt" e r a  x X A k J  x 0 O 
r j  ; +t ~,$- i $-* r j  

e 4 6  ,+ 1 2!-!l?lf3 '.B 0 :A: (;I ax X 
'?, 0 'ii \ '. ;nj.;c [jip-fera a-ju/P; >: I", A .,"Z a Y 6 
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Sire S lough  S iough  S iough  S I o u y h  4 S h a f  I n d i a n  
8A 4 1 20 21 J i i i y  C r k  River 

Szzople s i z e  (898) 173%) (9661 ( 3 0 6 5 )  (26521 ( 3 9 7 8 )  

3 1 p-fi.-.- G f  a 

Ch % rooam i dae 
Frnni/l?iBae 
P:iyckud i dae 
S &r~i,.au 1 j i da@ 

+a r i p u l  idae 
F F- g-, ..ipfl fp p 

* ; j S i t - 2 $ &  ,* ~ p t e r a  
Ractl dae 
9- i lpheni~:*ei / dae  
1 i@p-/.agen f ciae 
Slphionuridae 
ecopfera 
C i j p ~ i  idae 
Chi oropsri  i d a s  
Nt31scl%jr- O cia62 
FJ~:rl 0 c I  I dae  
1 iieni.r:ptery;j i d ae  

Tp- * 
i I i chsp?er-a 

B r  af:hycenir i aa 
6 1 asss:;a,pyjaf i a e  
l-iydt-c3/:!2yk:/l i 4iae 

i m f ~ e p h  8 tjzle 
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(-2 adrjcer a 
Gal $ m t j ~ t e  
c;Ll pe pX*i 

ac:?Ji- 'j ria 
0 [ i ~ j ~ c ~ ~ ~ j i : $ a r  
Qs-5- !- &<:ad ;; 



< a  

1 hk upper reaches of  I n d i a n  R i v e r  ( I n d i a n  TRM 2.7 to 12.0 2nd por tage  

Creek (Por taye  TRM 4.5 t o  1 5 , 5 )  were sampled on a month'iy basis f r o m  

Jliric t h r o u g h  S~pternber,  con-tiriui rig the s t u d i e s  begun i n  1981. 

lhree s e * / e c ~ e d  Fish t l ab i t a t  s i t e s  were sampled on each t r ihuba ry  per 

- { "o r ig f  Creel< nss  dropped from ti.1~ survey f o l  lowing the July t i 7 i  p 

for l o g j s t . f c 5 l  rebsoris. 'The only type o f  gear utilized t h i s  season was 

lnjnnow =!:raps, 0.]? or (1125 inch mesh, b a i t e d  w i t h  salmon roe, and  se t  

f o r  three hours, With  the excepLion of the June survey ( 5  t r aps ) ,  each 

!i:3ar ~onsJs;:caci ilf teri f ry  traps.  H a b i t a t  d a t a  and notes on sub*- 

s-trt3te and  cover were taker-: a t  each s i t e  i n  accordance w i t h  the  

Procedures k~janual (ADF&G, 1981d 

A ; j ~ c j j e  salmofi fry co'ilected, a chinoiik .juveuiile a t  Indian R i v e r  

I ; Q . ! ~ c o ~ ~ ~ ~ ~ ~  y i t e  1 .in August, One Do'iiy Varden was cap-tured i n  llrily 

C 0 

: 3 S i x  Dolly \ i s y t l en  
.# Qw" L.pjo i r i  August d t  Irjtiidui R'i tier He 1 2  ~OPtei* S l  I- 

8 F" ~2 i :cq r ; ~  i-'ortaye Creek. i ie! ic~p{:er 5i i .e $ 2  arid t w o  a t  $ 2  Le #3 *!ri J ~ l y  

c:~r!ij~l*i s ~ d  i : l 1 ~  i.iiV! 5035r3fi ~ a % ~ j ~  f~.agl t i l e t  t i -~i.ce is(~r*tai~e Cr~ei: ,i cop t e i  

- a Tfiere \ * ~ i ~ f ~ e  t ~ r ~ ~ ~ L l q ~ ~  $,l';h cdkjci:~rk!d ti) ~ ~ i i l l ~ a ~ ~ i :  l i l ~ ~ L k i l y  c a t i i i ~ : ;  

~!{y; (~  t r j  i 3 t j  if -i 2:; + 



DRAFT 
TldKEEB/3aa3d  

siAiriiori iyas i n  i " , t j g ~ s i  For  t i n t h  cI-~-inook (154 f i s h  and  coho (65 f i s h )  as 

vdel? as  Uoj*jy Varden (42 f i s h )  T o t a l s  -from Po--:- i d g e  Creek i n  1981 

g. .. k7 4 f l  q . d,. p 1" f ry ,  6 cob~o f ry  a l s o  indicated peak caSches f o r  ch*incok juve- 

0 "  

r;'i i c s  i n  Auyus-k w i t h  1.09 f my csaiigiit, i 'ho peak c a t c h  of Do1 l y  Varden 

at Pertaye Creek a l s o  occurred in A u g u s t  of 198:i, Peak Dally 

idarden c a t c h  (8 f i s h )  I n  1982 occurred i r i  July or1 Portage (:reek. 

li;c re2sons for the 'low ca tch  du r i i l g  the 1982 sampling e f f o r t  are no t  

knqwri. T / - K ~ c  j~ r j ~ ~ . . ~ j b i l i t y  t h a t  t he  dii"eFev.ence i n  fis11irig "rime 

tietween the two  years ' i s  a f a c t ~ r ,  Traps wer-e se t  f o r  a 24-hour period 

-in 1982 aiid f o r  a 3-hour per-iod i n  1982. However, accordirig to catcii 

r a t e  t e s t s  conducted a t  Whiskers Creek and Slough i n  June see Appendix 

Keport 3-E-? the number of f-isi? t rapped in a 24-hour se t  as comparrrl 

i-0 a 3-haur. set  -is p robab l y  riot significant, A more T i k e l y  exp'lanat' ion 

-is t h a t  the c ~ t c l i  a*i;is low becaus(2 juiien-ilc ch.inook and  coho were ilol: 

p~-i:sent ai: the s i t e s  i n  dny great  nu,iiberbs, 'The cause o f  $:his c o u l d  have 

i jeeo the h i g h  water o f  1981, severe w f n t i r r  c o n d i t i o n s ,  OI*  a ha%i3sP1 

i c e - o u t  i n  the  s p r i n y .  
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p t p y e n d f x  Rep0r-t 3 -E -1  

-Pi" The t:rsieet o f  F i s h l n s  Time or! I g l i n r ~ o w  Y r a ~  Catch 

?dinnow traps were fished f a r  24 hours d u r i n g  the 2981 ice--free season. 

Studies conducted by the Alaska Departnient o f  F i s h  and Ganie on t h e  

Deshka Rive\@ -in 1980 K, R u t h ,  pers. comm. and by the U , S ,  F i s h  and 

N i i c i ; i f e  z r r i / i ;~e  on the i ' ;enaj R j v ~ y  f rom 1979 1981 (D, S~:hcqjdb peps, 

camm,) indicated t h a t  a three hour f i s h i n g  time would adequately  sample 

juvenSi ? e  salmon. 

*, > 

ihe quesliorj o f  t h e  e f f e c t  o f  f i sh ing  time an ca t ch  o f  minnow traps was 

addressed by CI 24 hotir experiment a t  Ldhiskers Creek afid Slough  on Jiine 

-* 

21-22, 1982. iiie objective vdas t o  determ-ine i f  a three hour set  was an 

a d e q i ~ a l e  l eng th  o f  time t o  f i s h  a mjnnow t r a p  fo r  the purpose of 

sampling a population o f  f i s h  i n  a g i g ~ e n  area w i t h  reproducible resu l t s ,  

i;peci -fi 1 y , t h e  ob,iecl: i ve.; ~ P J E : ' ~  .".a : 

{I;)'\ . i (;je-t;py,,n]"ifjp j - f  i: 'fipy-.~ t~rly d~ i , f 2 f t . ~~~ "ne ,> f ] c@ a:. F L ~ J f : i ~ \ t t p [ i i ~ l  ... +*l"s'., ;j --j ~ l ~ a ~ ~ j y  ~ L j G i \ l ~ ~ f ~ ~ j  

' - 
" , <-j ":; /y)l,jY' * { - j < " ; k v  ", I liZ{:k.-i j. 1 J I l i  {~::i:~;.y'  



% .* essev~tja 1 : y  d.12 f j  s h  t h a t  wou] d he c a u g h t  24 hours 1 , ~  a 

par t icusfar  t r a p ,  caught  i n  3 hours? 

[ibject-ive? ( b )  was ijndertaken i i a t  only t o  determine .if "three hours w a s  

adequa$*2 l e n g t h  o f  time, b u t  a l s o  t o  dec ide  v~hcthsr o r  not  '!he 1982 d a t a  

(3 hour F i s h i n g  time) c a u i d  be car:ipai-ed t o  t h e  1981 d a t a  

f i s h i n g  time), 

Whiskers Creek and  S lough  pjas chosen 6s the site for  t h e  24 blc~ui* 

exper*inient heca~se of the prr2sence o f  goad number: o f  ch inook al:d coho 

salm.;n juveniles and because i t  was lu(:ated near the  Talkeetna f i e ld  

fjrilp. The sa:lrpiifig was done -from about noon on Jrrne $1 <to nooi? on Jiirie 

6% 4" p) t) 8-3 
LL:$  Lc321L* 



beI;~een 3 ha~iu .s  afid 24 hui j rs .  T h i s  noi~;2arame*jc tes-i: was chosen 

Leiause t h e  assumption o f  a nocma! disxributicn was not met by the l a t a ,  

The raw d a t a  are  shown i n  Appendix T a b l e  3-E-1 and  a surn:nary by zone ir: 

prbesented i n  Appendix Ti rb ie 3-E-2,  Three a r c t i c  lampreys., one i n  each 

ru!je. w h i c h  entered the  f ,~c?ps cjvernicjht wer*e deleted from t j ~ e  t.,at]es 

because t h i s  s p e c i e s  i s  no t  normail:i caught  =in minnow traps a t  "che ether* 

sdiiljll i tig s i L ~ S  on  ti^ river*, i t  can be seen wi- th some o f  the t r a p s  

(Appendix T a b l e  3-E-1) t h a t  f i s h  v~h i ch  had keen i n  t h e  t r a p  a t  one 

s a m p l - i n g  hcur had l e f t  the t r a p  by t h e :  next samplirig hour ,  The t o t a l  

c a t c h  j n  24 ho:!rs was: 44 chinook salmon juveniles, 28 ~ o h o  sain~on 

jiiveriilei;, PI ~ l i n l y  scu'ipins, and  3 a r c t i c  lampreys. 

rs "8 

1 ! - : ; i g i j ~ t j - r a n k  fresi. 5howt;d t h , l t  i h p i c i  i..,:- ,,, 
9 , .- 4 I * I rvr f ki-q*i.vl~t; 

a %- J '  i i i  L r t e  c.;~L:ck when 5;:i!ipieti a t  3 h i ) ~ j j a w ( j i *  i,i .: j i 4 1 ; 4 ;  - 



honerid-ix i P TaMe 3-E-1. Lupula-i. ive ca*i;ch o f  311 specie; i n  -30 mirjnon 
traps over 24 hours ,  Whiskers creek and S']ot,igh, 
June 21-22, 1982, 

Nu, 1 "B B") 
d 4 5 10 22 - e- --,,m*- #-.-,&I *- -*-*, -* *.,"-%%,=,--w-m # , - w " S m - - - P  

S .----- c 4  
*we---_=_* F___y l= -m=- -w~v - - - -_a_ ->yh j  I(-* I I M I R U Y  
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Zone 1 2 3 4 5 
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i t ;  2ny r;f TnF: thrze zones, After.  ~xam. i f i i ng  the  p l o t  o f  c u g r i u l a t j v ~  catch 

F2 r-' k: . ciifle (Appendix Figure 3-E-1 \  ) ,  3 second t e s t  was run between 3 

hcur's arid 5 hour:;. Again, Lljrr~ jcere g o  differences i n  a:iy o f  t h e  three 
Ixr zones, p ~ r t h e r ,  thece was no dj f - ference 5n the  c a t c h  when sampled at 3 

hours or. at 24 hours j n  zone % or i n  zone 7. However, there was il 

dj f fpr -ence beetjef:n 2 h ~ i j z l $ ~  agcj 24 hours ~ ~ r l e  2 ,  

Tf!e ~e3u-i  ti; 5 0  i ;agyest  tkiat i a u t i o r :  must be used when cnmpdrf nc] fnainnow 
" r (3 -).- " . & I  :,-.a? frofig i . i ~ ~  i;r* r ! i i r l r? i j i~  trap dais of  19kt2, i,ec;~use or  t.ne i lne zoilt. 

(z3nc;- 2 )  rgl;$r~ a [ j i f f ~ r e f r e ~ :  ptas gotec j  bei:weeg 3 hours ztnd 24 Iiours. 



1 - i s  f .""kY"d-jIB ,ded t h a t  l " c .  -is val  i d  to compare t h e  minnaw t r 2 ~ 1 p i n g  e f f o r t s  

iLi*c;ri~ d i f i e r ~ f : l :  s-i tes and  da tes  kdhere - f i s h i n g  time va r i ed  betbyeen S,flree 

arid four. f j c ; r j r . -  + -2 %J that j t  niay no t  be va  [ i d  t o  compare 1981 d a t a  w i t h  

" pf-bit I 

1 ~ 6 ~  r s a t a .  'Thais sxperimeilt j h o k ~ l d  be repeated air. o ther  si 'ces and  t i m e  

f--Jef SQtASQff, 



/\pper:di;t H e i ; - ~ r t  3 - F - 1  

6 r* U~wnstrcjam M i g r a n t  E u2p Besian, Cons t ruc t ion ,  and  P l 2 c ~ m e 1 ~ t ~  - -% * a.md-xw P" -----r- - ----- ----Lax----. sd p-----pm---w-% 

bni ~ ~ v e y s  conduc*tcd durmIny 1581 3-t spgcffie h3biea. t  1 ~ e a . t j o n  s j t es  arid 

s$lected s t u d y  si tel ;  ul:? 1 i z e d  minnow traps as the primjrji technique sfor 

F ~ E  COI I E C ~ ~ O R  o f  j l i ve i l - i  IF)  salmon. Beach seines and backpack 

electmi--i shing units  were treated as opportuaistii: year arid were no t  

cons.; s-tentiy incarporated i n t o  the sainp"1 i n g  program. i t  w a s  ohserved 

diiriSui9 ii~cist. s tudtes  , t h a t  a i  t i lough rnjnnow ',raps col lected adequate 

ni;mbers o f  ch inook  and coho salmon juveniles3 the other spec ies  o f  

P i i c l f a i c  .;o?mon i n c i  u d i n g  c.ockeye, ciiiim, arid p i n k  sal:iron juvenf l e s  

- 
r10t susceptible to t h i s  ~ 0 . 1  l e c t i o n  i addiet ion of *the 

dov~~ctrciai::  m i g r a n t  - t rap  and the ~ T I C ~ U S ~ O ~  of beach s e i n e s  a i ~ d  

g-=i .. E L  A _ ,  ::v .$ Q f i  s k i  equ i  pt;lerlGt as  :%aridarci sampl .i ng gear  types duri 1;g 1982 

surveys resul-tei' iui the increased ca l  lectjon effectiveness for  the f i v e  

specit?:s 0-f j u v e n j  ? e  salniuvi prei;er!t iui t i l e  S u s j  t n a  River, 

',.- 
i he cicjwilstredrc i n i  y r - a n t  trap i~roi/jdcid a major s d d i t i o i j  I.0 the sdlripl i f i q  

' Pf I "P  

- c . . i l , i ~  que:; i!ur i n y  i . j i52. Dcs i g o  and  c i lns t ruc - t i  oi i  d e t a i  l s are .;i":obn i n  t"%*rc* 
a - Pi r-. #- 

j j  : * A  - 3rd - /it 3 ~ 5  l o c a t j o r l  on t h e  east  

bJaurk 13f  t d g - a "  I ~ l c  '- 3 ~ 4 ~  1 * Mj V ~ V  above the ChLi'l dnct R - i ~ e y *  

j 5  i:hc:. r 2 p  c !  & iiflcl C "  j Qi. 

f *t- 
~ ; ~ - ) / " ~ ~ ~ ~ ; ~ ~ ~ j ~ ~  , ; ~ , ~ i ~ , c c ~ ~ j  / k 8  l j q j j - : 5  prj j - iq*,- :a/-2 - * ta he d~y/rj : j  tj*bea,ijl b j l l i  ~ ~ ~ ? ~ ~ ~ ~ ~ ; j - ~ ~ ~ s ~ ~ ~ ~ ~  

* 1 i J dnC i  4 j j , < S ~ ~ Y ~ V ~ V  ! .~p;,~ i 014< . 
r i l  1 ", 
; # I < >  < j p * : ~ j f i  , tbiaic; ~- i . { j p  L a  a i t  r &I 1 ) ~  

$ 1  j I ,  i ;  t P  j ; r: i jpo:3[ .  1 ! i i i  ic*;.. 

\ " d 2 f i  c *  * : f* i t j  ( : l:;,;)\y" 1 < y 1 4 > ( * t - !  



- - " f  P", i op :'i eiv. 3: inc d~v~i lst ! -eam mi granf: trap? supers triictuue , 1982. 



: ..-,<%:-J 3.4; \ C  4 f i t g ; . "  z&F,,-z,  
L ~ ~ ~ ~ ~ -  t a , I ~ + ~  S i d e  0:' j-hp po in t s  of' attachment f o r  the polltoon f l o a t s  and the  

safe ty  rai 1 i fig C-n the downsotream mi g r a n t  t r a p ,  1982. 



q - $ -  .--ti - - y s b - i < x  F j s * ~ ~ j - ~ :  3-F-q  V a 

= a *  L .-me  vie^ o f  tile inc l  ine p lane  on t h e  dawnstream mtcj ran t  t r a p ,  1 Y82,J 



3 4  v;f.i;,us - m~verneots of "' Lrje downstream migiman.t t r a p  were 

; g 1982 ';o ascerta9 ii "tie op-timiam f i s h i n g  conditions f o r  

 tie s t r r~c tu re .  Changes i n  ':rap d e p t h  from 0-5 t o  3.5 f e e t  and u p  were 

t ~ r : ~  i,ed f o p  v3ifi.%"ance 3 fi c a - / : ~ ; ~ ~  .Fa ces, Juven.s" ") ff-8"sh~s weye ea"Sl ected a t  

e.-ach 9 ; F  the sairipljrig depths tes-Led w i t h  the deepest faishiny d e p t h  

p r c i , ~ j d j  ny +he v---I ;iiir.;mi~m c a t c h  rates.  =-=L irlls u W ~ S  ai"l expected resul t  as the 

!nagfiril;rfi arn:ji~:it o f  river f j ~ i i d  being sampaled whey] the t r a p  vdas s e t  a t  

the deepes+t p o i n t ,  No chianje i n  spec-ies c o m p o s i t i o n  was observed 

between the  v a r i o u s  depths tes ted,  a l t h o u g h  an i n c rease  i n  the col-  

i c ? ~ ~  ioui o f  hotstom dwe'l l -ing species inC!ud-ing b u r b o t  and  $1 imy sciil p i n  

wat. ilbceu-ved wi.le,i @he trap f i s h i n g  wi t h - j n  0.5 f e e t  of the substrate.  

T.+- 8 r c j ~  d i s t c n c e  f rom share was adjusted to determine xhe opt-irnum f i ~ h i n g  

ijistarice .i:o m8xirnii:e catch ra tes .  TFre t r a p  w ~ r ,  a d j u s t a b l e  between four  

and 23 f e e t  f;*orn shore by ad jus t - !ny  the pliicecnent o f  t h e  a.ttachcd boom 

1 ~ g . .  Ma;;imi.ini ::atch rates were recorded w i  t h i n  15 f e e t  of  the bani< wh i'!e 

a de$c!ine i n  cbtibh W ~ Z  ~ h ~ ~ i " : ' ~ i t i  beyonci this  !!istance. Movement of " r . 3 ~  

*i:r-2g f k ' t : 3 ~ j  r i j 2  \-j;jok t o  t h e  tides t $231.; <;$ -the ( $  vgty P Q S ~ J  1 ted j 17 2 
i 

c j ~ c l  [ic i n ::cttf:ii 1.d !.i.s. C/kd!]f\k?] J j g  an(i fl ow ccjndj -[:ions were 

k .  Y - - % j j  t a r  t h j  5 decrease.  The eas t  bank o-i' S u s i  t n d  

uf i / - r *  \ ; h ~  tray! l ~ c a e i ~ j n  hiis s teep  qradierli: ~ 4 t h  deep W ~ / : Q Y  c(-J~.. 

$ 0  ;r -a' 
i # i ? y c j f i s  dnd ; ;  - j -  i*-;\ler* .Flow yii:l: illis i joj i j t .  1/12 

n ." 
\a:t-a%2t ! ~ ~ j ~ ~ i :  ~ a ~ l j ~ ~ l j ~ A ~ ~ e i ~ ~ ~ ~ ~ 5  ijzs 3 ~ ~ ~ Q ~ ~ :  g u . a ~ u a  i g r a d  i ~2ii-t <),id prso\ i i  tiei; :;n'i y 

' * 

j 'le2c o f  waxer c ; { j m p \  ?:?rl (/\lipzndix i - . i i i i i -c  ,36-F-w4'\ J s" 





i2hotopeir juds o f  . j -h7 . -I iouiy suiilmer days arid short r t jgh"c  swhich do not  

r~rovide an ei.tt.n:;ive n-igb~t/day ctisngc i n  1 i g h t  condi tSions. A1  so,  t h e  

thus potentially diminishes the  e f f e c t s  of photoper iods on daily 

YV- ikie r-righdi p e r i o d  heiairie  to^-e pvonuunced d s  the season proijressed, and a 

diur.ria1 pst 'ceri? o f  downstream migration d i d  deve lop.  Dur4ng l a t e  

ScpTcah~i- lind i.:lii.ly October*, ttik sjllal i nuri1beu.s f f h captured %!ere 

s " co! i ee te r i  pu.il;iarfl 91 dui-ing t h e  i;.verlSiny fishing periods, Coho and 

sockeye shlrnon J~ ivenYics  were zhe predominant spec i  ss col lected dur-ing 

these. f a l l  surveyi,. A l s o  d u r i n g  t h i s  period, a substantial decrease i n  

tiii.bbjdity wa- rct:oi3dr?d for the  S u s i t r i ~  R.iver s t  t he  t r a p  s i t e  aild mdy 

have einl-?uenced t h e  'increase i n  obse rva t i~r r  of' s, d i u r n a l  movcgient hy 

a i l n w ~ i n s  an j r lc rea~r '  i n  1 j g h t  pe i i r t i - a t j on  ( k p p e r i d i x  T a n i f  3-I:-?). 



i.\ppendji: '. b161 6: 3-F-1 Recorded meazurements of t u r b i d i t y  taken a t  t h e  
do:inst\-earn ru+grant  t r a p  (RM 1G3.0), 4982. 

" . - 7  -m-,-*---------a--c"= 

. r v  1 Da t,e 17me 1 ' ~  ~ b - i  d j  ty Date +r ane 
- * - u " , m .  --- Turk d i  t y  

(M-; 7 j t a i  i i~ru (Mjl j t a rY  1 ( p j s a u j  
-a,#- ,-.---* -M m - - * - ~ s - v m - " - " . . - -  * -=--%--- ---mm-ZP-- =----a*-- ---- -- 

14 142 131.5 9 6=%# kuyiist H155 September 17 L ~ 4 %  

15 1645 199 $8 1825 26;s 
1- 45 1915 232 20 1430 1.5 % 



im g-Y -p f6 A, e ,  and  Sex Surnmsr-ies f o r  Resitievlt F i  c,h ~ - ~ " L Y ~ , L  --------- -- -"--------" , % - ~ m ^ x _ i - ~ V x L r ~ - a r x l ~ - ~  

The lenyth, aye, arid sex r a t i o  d2tij. for. resident f'-ish !:ol l~cted i n  1982 
< w dre presrn*tsd by specie. I n  the fo l l l owing  sections. i he I e n g t h  

J- r*imequencie: y i 8~en 3~ ({~t meant t o  p o r t r a y  population ierjgth frequent i e s  

i i s  they are  hehvi "I y i n f l  rienced by cnl ! e c t i  on methods used "c owt~cure 

i n d i ; i i d f i a i s  o f  n g4vc:n species, Hook and iirie sampling and  b o a t  

c>lec'crcfish-iny, far i n s tance ,  are  methods w h i c h  t yp ica l  l;y sample t h e  

lavvcjer FIs i . :  o f  a g i v e n  spec ies ,  Downstream migraslt traps, on the  other 

Itand, caai;cu'n iil~~si.'iy yotfrlg of' t i l e  year  f l' sl.1 . Leiby tC1 f requer~cy p"l ot:; 

j2001 d l " \  f i s h  nrrasilred rezarGd?ess ~" i rn~ t l r c jd  o f  capture... Sex ratios 

detcrrni'ned iiiay a l s o  riot be ind'caiive of population sex rat ios  as they 

81.2 on srnal 1 saoiw/c s j z e s .  



scale  analysis was used determine the ages of 167 rainkjow tya j~$-+ 

r a ~l ip tured  i-,etween C ~ u k  i n ?  e t  aria Uevi l Canyon (Appendix 1 a b l e  3-G-l), 

A9.s rasiged frorii two t o  nine. A graphical representation o f  the d a t a  

revua i t h a t  rainbow trout grew s-tead-i l y  among a g e  (:lasses sasnpled 

( A p p ~ n d j x  F i g u r e  3-6-21. Aged - f i sh  cap tu red  above t h e  Cf iul i  tna  R-i  ver 

c o i i f u o n c c  were larger than  f i s h  caytinred below the c f i v i f l~~ence  the 

older.  age c lasses .  

Fork lengths oaf 967 Arc"sic gray1 i n y  n~easured from May t.o October 1982 

i d n c j ~ d  f 9 1 t o  414 mrri, ~ i - t h  meal1 o-f' 230 mm (iippendi:: F1guu.c 

A r c t i c  gray l - ing  between 100 mnr and  740 lriin fork ieng"c  occcurred 

niose of ten,  Young o f  the year. riir~ged to approi:-imately 80 rnrn fork 

i e w ~  t1.1. 



.hi addition, one Arct ic  gray! i n g  w6.s aged ths?: w a s  captured  aflir'4 53,5 

d u r i n g  ~4 j r ; t e r  198.1-1982 f i e l d  sedsori. *This f i s h  Tbadas a si;,(-yezr o l d  mhge 

w i t h  3 f o r k  l e n g t h  0-f 318 mrn, 

w- rwenty -seven Arctj P , 0 - 3  &y:ing mortalities were necrops ied  f o r  sex deter- 

"% I mination, rne sex r a t i o  w a s  52 percent males a n d  48 percent ( 1 3 )  

& ,  

I S  [he iilale.; ranged .:ram 204-400 mni i n  fork, l e n g t h  w i t h  a mean of 

274 mm w h i l e  t h e  females ranged from 151-387 mn. w i t h  a meiin of 252 nim. 

L-p 

i o t d  lengths o f  44% burbo'e measuuded dur i i i g  1982 samp'i i n g  ranged f r o v  I7 

irii!i ti?. 505 iiinl v r i  t h  a rirean o f  36g mrn. (Appendix F-igure 3--G-5). Most  of 

t b - t e  s w  r - ~ s h  rrieasured ranged fcorn 350 rilm to 503 mm in t o t a l  l e n g t h .  Fish 

tweeii 1 mm were sagrpj ed w j  .th h'f g h  re'f a t j  ve frequeijcy j r; the 

i'nwr;strlrdnj -,* t 4 rfjj yralrr - fya j j ,  

F -; y i l ti 1 -#one iidi41 t bijrbcj t were nec:iqops ied -i;t-rb sf:: de te rm i  n5t-i art and 

3 9 

e U  i c e d  f- - q The b u r l o s t  sampl erj ranged t c  I,? years 

of- age (Appendix F i q i i r e  :3-G.-.6). dorr j ' ind~-i :  age classt:s w:.re 1 ii, Iv, 
'a '41 iiid V y e a r  c 4:; u-;tpres;.ntirrg i -3.5 perccilt, 26.5 pcr-icnL at id lli .id 

%. . P * r *  uci-c2nt  g i gici ;2f4t.d j y ld j .  i t i i ~ ~ - /  % ~ . ~ ~ p ~ ~  1‘. .i 3 - a ~ - - ~ )  . 
.&*, < I 

t f '  / /  : 4 3  p (31) ill~liis il:iii 

C)gdj' gk:t*(:byliJ ( l i b )  ftq!;d I<?:) 



i c r i i  l e n g t h s  c f  2,050 round. \qhit..i.'isb mtl i \sured d u r f n q  1982 ranged .From 

$ 2  mgi T;r; ".hibi, w i t h  a mean f 191 rfirn. Apperldjx F'iyure 3-6-7 

" " 1 3  
-1 , iusucu.ates the l e n g t h  frequency d i s t r f b u t i o i ~  f o r  a; 1 rbound i . jhi lei ' fs l l  

rn~iisureri froin May t o  October, rio~lnd w h i t e f i s h  be.tween 2% mm and 50 mm 

f o r k  length occuuir~d rnost o f t e n  i'ol'iowecl' bty those frorii 190 - 360 mm, 

Cine liuncirc2d fvi-fty.-'chree round lidhitc.Fish captured b e t w e ~ n  Cook i n l e t  and  

C k ~ l  i tfja Ri veu. coirf l  uencc5 were? aged  using seal f an i j l ys~ i  s w h j  12 

aniaiher 431 cai!ylrt belweeri the con? iu~lnce ax-i Devil Canyo17 Idere aged.  

k ~ ~ i l ~ d  ! ' ~ f i i i ~ f i ~ k ~  aflalyzeri f o r  c i ~ m p o s i t i o n  ranged f r om  aye 0-i- t o  age 

1 I n  $ 1 ~  peach oif y j v c r  below t h e  c:?r.i*f?uence ayes 11 2 6 %  I l l '  

( !7 .1" / , 9  ,ad IV (23,07;) pi-eci,2minaee wh-ili! iyqe-5 111 (20.2% 

a=- 3 predoniirrate i;hnve ti-ic. con'il uence (Appendix I a b l e  3-G-4). 

Appendix i:iguu.e 3-G-8 4 1 jus t  f a t e s  1:lle ;iveu.;:gc? l e n g t h  2nd raricje 0°F 

'ieiig~i-15 f o r  each age c lass  o f  Susi cna K-ivf ;2r ;c8.iund whitefish salilpled i n  

4- S-s, 1 CIt$t: 

< * I n  ~iut i  i i::~f;, 43 rnurld wili *l.pl;j 5i-i :iprz :.~zami 4 0). s2x coiylposj <:<an w i  tlr 

,: r- ej d a -m 

3 :  t (2%) be-ii-iy ili;lle arid 44.2 pev.r:en!: (1-9 b e i n g  female. !he  

*-)(? r 1-85 - ~ ( 1 3  ifiiii i n  f0Vk ' I @ ! ~ g - i ~ k j  ~ : i i ~ h  3 f ( ~ @ a i ~  C J ' ~  2!7[5*5 ~ I I ~ ~ I  

r41 , i Y il i'c-n;a?es j - 4 j foi*ic j , /  a l lp-jf i 

? ' d u , [ j  811:11, 
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o f  328 rnm while the f ema les  ranged from 280 - 405 mm i f i  f o r k  l e n g t h  w i t h  

a aieari c f  344 mrri. Young of the year longnose slickers rartgetJ fr.om 21 mm 

to ilppuaoxin;ateiy 100 rnm ir: l e n g t h ,  

$- ,c;:i: a r r a l y s i s  was used *to debcmilne the ages o f  373 longnos. sucke3-s 

T , n~pena f  n ,  x F: 3-6--6\ J , ,  Mem Fork  lenstlls o f  iongr,ose suckers a t  a 

g i v e n  age vI9r.e a]r!.ic?$t .identical above and  below the C h ~ ~ j i b a  River 

conf luence except  fur  F i s h  o f  aye V l i  and V l Z i  (Appendix F i g u r e  3-G-22 

%ti these t w c i  age classes,  longnose suckers sampled belol\ i the confliience 

hiid hveyacje  1 er~gtbis 1 aryeu tliari tkiase san!p7 ed above the csnfmI uencc?. 

ic:$ir;.:s i,f D o l l y  \larden are  t o o  .;iijal'i t a  he ready by i:gnvcni;jon;il -J-JJ]~; 

- 0 avialy:-i i; techr~ iqiies 50 sto i i -~-ii.: were taiieri Fr~i.r~ seimpl i ny iriorta 1 *i t i  es .. 
.- * - 
:> i ~ i c , , , t ;  L i : ( ~ : ~ e  M ~ * I Y ~ L ~ I  i tie:> bgere S ~ J  - f e ~  i n  iitifi~ber~ or~*ly fuur - f i b !  2 3 viere aged ,  



-*.A 

i o t a i  lengths ~r;:?v.e ineas~ireci on 214 o f  t h e  threespine stickleback 

captiireed. Lengths ranged from 19 min tr, 90 rnm v d i t h  a mean o i '  44,4 mm, A 

I ~ n g t i i  frequency d i s t r i b ~ t i o n  revealed three zye classes o-F threespine 
" .G sviicje!,acii. ( ~ p p e r ; d i x  Fiqure 3.-G-!I figure &/so indicates the 

c a t c h  consisted pradorninantly o f  age O+ f i sh .  

* U Nc age or sex composition d a t a  were obtaiv led concerning s-1 -irny scu lp . rn .  

A ; ~ f i g t h  ~p~ii~ie<icy i i i r - j b l j % j ~ n  ( j ipyer id j r .  s i  yuu*e S-G-IE;)  ,s~i / ,sals several 
-. e p r o l ~ a b l e  a ~ e  classejs, 5 - x  hundred  and three slimy sc:alpiri~  eye 

rneasurcd, t o t a l  'ie;rgtl;-; r anged  from 1.3 nm t o  105 gm w i t h  3 incan 0.F 53-1 

0:ro 6 

Liirig~ths of' 57 Arct ic  lampirey ineasured ranged fvorn 84-290 rrim w i t h  7; rbieail 

i+:ny-i;9bj of  131.3 ii;m. (Appendmix r ' i g d r e  3-1;-16), Oi?ly t w ~ j  Arhct*ic laii~b~i.~:/ 

\*u s i imfJl - - .d  airi 1982 bjeri~:; %,a - 190 n;inu l ~ o  lampreys wprc;. car,irdr;*at] 

- &s", fbf; c " *  ; - { 1 -  7; j f 1; j h :?J " " ' 8 ldf iaf i  l;!o iT!i\l -jri lell$:I"le 

a " pi iJ j f 1 -f fj f,rjj+ fJ f i  th] f-j ;3, <j $3 "i 15 f * j "i f 1 y 5 <: ;{ t, -1 (> 5 \qa 5 cj 1 ,I *i f{ $3 , 
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G.z12erto - :< ; aha @ 3-=G-4,  sj@usPd w:li t,@f i sh s$-@--] @wg$-h re] 2tjonshf ps on the Susi  tnna Fd-{ ~,-er  bbe$kt~sen Coo[< 8 a'] e$ ar2d DegJ,S 2 Canyon, May $a 

$e32tegs$er 3 9f32, 

Tarr: 2 tic, Raiage a$- 
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DOLLY VARDEf\ i  

g", = $!7 

f i f ~ & a y 3  2 :23-7"3 







A R C T I C  LAMPREY 
$"B = seZj9 

m e a n  131.2 

#J- t - *  7 * Append-i x F i  ;jure J P- l.9. i-enqtC~ f reqt.ietic)i coinposi t i  or! o f  Arc-t i c I ampre,ys 
captured i n  the Susitna R i v e r  between Cook 
I n'i et; a n d  i l e v i  1 C,?ilyon , i4ay t o  O(:tr~iii?r, 1.91:2. 


