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GBSTRACT 

@ear Lake was res tocked wi th  150,000 Age 0 . 0  coho salmon, Oncorhynchs  
isutch (Walbaum), f i n g e r l i n g s  on June 1 2 ,  1980 t o  mainta in  smolt  pro-

:4 

e Bear Creek weir  downstream migrant  t r a p  was operated cont inuously  from 
ay 22 through September 16 .  A t o t a l  of 74,980 Age 1 . 0 ,  2 . 0  and 3 .0  smolts 
r e  enumerated. Year l ing (Age 1 . 0 )  smolt  s u r v i v a l  from t h e  1979 Bear Lake 
ngerling p l a n t  was 24.2 p e r c e n t ,  wi th  a r a t i o  of 6.8:l.O smolt-to-

inger l ing biomass (kilogram) y i e l d .  

a r  Lakes 's  smolt out-migrat ion t iming and abundance, age and s i z e  com-
s i t i o n ,  and cond i t ion  f a c t o r s  a r e  p resen ted .  Bear Creek water  temper-

tures and stream flows cor respor~d ing  t o  migra t ion  peaks and d u r a t i o n s  a r c  
so given. The a b r u p t  d e c l i n e  i n  1980 y e a r l i n g  smolt  product ion from 
a l l  f i n g e r l i n g s  s tocked i n  1979, and t h e  p o s s i b i l i t y  of improving Bear 
ke ' s  ca r ry ing  c a p a c i t y  v i a  a r t i f i c i a l  f e r t i l i z a t i o n ,  a r e  d i scussed .  

e  Resurrect ion Bay c r e e l  census ( J u l y  8 - September 7 )  i n d i c a t e d  an 
timated 20,981 coho were ha rves ted  by 25,527 man-days o f  s p o r t  e f f o r t .  
e mean seasona l  c a t c h  p e r  a n g l e r  hour was 0.145. Enhanced a d u l t  pro-  
c t ion  con t r ibu ted  an es t imated  18.2 p e r c e n t  t o  t h e  s p o r t  h a r v e s t .  Most 
7.6 pe rcen t )  survived from 97,840 and 44,000 Age 1 . 0  (1977 brood, Bear 
ke o r i g i n )  ha tchery  smol ts  r e l e a s e d  i n  Seward Lagoon and Grouse Lake i n  
d-May, 1979. The remaining 42.4  p e r c e n t  r e tu rned  from 104,476 Bear Lake 
o l t s  and 40,400 ha tchery  smol ts  r e l e a s e d  i n  lower Bear Creek i n  mid-May, 
79. 

tte Rear C r e e k  weir upstream migran t  t r a y  was opcrated cont inuously  from 
ay 16 through November 14. The coho upstream migra t ion  t o  t h e  t r a p  ex-
ended from September 3 t o  October 31, and c o n s i s t e d  of 4,486 a d u l t s  and 34 



1.-tck:, A d u l t s  ucArr c o n q ) r l s e d  ~ f t t1rcJc>~?tl-Ch"I', 'I[+ hV, 102 L ~ L  ,1,.1i + ,  $ 2 7g 

urur~ar-k(1.1 c.:bho. 'I'kre ?it l < j tk s  f 7 4  ,922  Rt),ir t , , ihf ,  slnol t s irizt!r t s ~ i l t t ~ c irnm ! 6 s1-1 

l ~ : \ t  h > , j r  Creek  hl(>ir i I i  1080. 

! 'o t . . t I  s n ~ o l c - . t o - s l t l r l i t  s u r v i v a l  p e r  rrxlt.,i:,r l o t  k'c'rc: 5 . J  ( \ t t ~ , i ~ .r ~ t - i t . t . r ~ t  l , . ikr , : ,  
' k  ' 1- . . ~ ~ t . r c t . , n t  !:rc,rk ) , .1. 0 perc,eri? ! I : ro~~: , eI. ; lkc) clrrtl 4 .  0 Ilfxrt  tlrli (bts\,.ir,l( H ~ ~ t r  
I I ) . I'ot 1 I v i I 1 t Ht3.i r - I.,! i t l .  sino l t olit.-.~liI gc.,ct I , ~ r i : ;  ( i I t  ? !,- 1 ' 1  7 0 1 , 
I : ( ' . t ? t x k  i 1{jb:l-1979), b ~ w a r t l  L.ag<~oij ( 1908- 19-?0 )  ; I ! I ( ~  t ; r t ~ ~ t s ( >  1 !'J: ( I -i ,; lk,t, 
i q j c i  ! t ~ a t c , h t , r y  sin01 t re l t . i lst .s a r r  s t>mrnLrr izc~l .  

'!'!~r. i..lt c !I-to-csc-.+pc.mer~? r a i  i o  o f  rnarl<c~fl I!cl.~r [.inkc. ioirc? w i i : ~  0 .  .':I I . \!I' 

nl!~ii ?  III,I 1 L.- to- t t lma!e :;rx I -a t i o  ~ i . 1 : ;  ,!. i : I i : I  t.i.l(. ljt>.i\. i..rtlrk o:,c ; ~ j i t ' t i l + ' i ! L  

<,st !!oat.c.d 2 ,384 ,000 f e r t  I 1 izet l  eggs wcrt. a r t  i ii c i  , i  l l y  sp,+blr~t>liI t.oi1, f> i : l  
tc ,n! ; l l~s  ,~r ld  160 Les f rom t,hc Bear l,;iki. .anti Bear Cretxk : . i . i i lr .I~S. 

t . 0 1 7  t h e  t i m i n g  an(! abuntfarrce c ;  i o t h e r  f i s h  s1:t2~:I t : s  t > r i ( J~ 1 1 ~ .J I I I~  

~l! :c .~f~rr( i irig Bear C r e e ~i o  t h e  w e i  r : i r - t s  p r c , s r ~ l tr t f .  ! I ~ ! ~ L L ! I Iy.;! !d r . i k > , >  t , . : ; -

i :ilit,ii~c,~it i n  i o r a  1 i r1:if.x s treain:; a L-e rcsvi ewi,d .s sevc11 

h i !(1 coho t r a ln l cn  p ~ - c , d ~ l c ? i c ) r ?  Kr,s~irrt>c:tioi! Bay i s  1;e.i irvrd t o  !;(-Iri d i ri'i !! !! 
. I  l - : - .c . t~t!h y  the u a t i o r l s  i i i  s t t - can)  f l o w s  31111 wat.er L ~ . I I ~ ~ L . I - . ~ Lext  ).erne f l ; ~ i : t  :rut,:, 
~ct~nt- . :c-t-cxrist iI: i,,t I t x ,lcclitlage :;trcdrn:;. : i i  rlc:c2 1961 , tticl t l o r !F ? e s i ~ ~ . r t ~ c  i < , ~ v  
c -~ )hoI - I : (  r ! \ ; l t i o n < $! t i s h r r y  h a s  bibc,onlt% t hi,  I;irgc.st r n a i  s l ) r j r - t  1 i s t i t > l - )  it^! 

i I I S i A I . ?'11c:rcforc, ! t b::c.,lmn irnpt*r-atI ve t o  s t x i ! ,i l r l ' t  01 

i !I!~!I-OVP K i~su l . r - ec ti t 1 1 1  fia!; ~ ( > l i c ~p roctuc-t : n u  t o  : ;at  i s f y  jirowi rig a n g  I i A r  (irri~ i ~ i b i  

i I ' f s h y .  Figat-e  i shows tile H t ~ s a r r r c t i o nRay d r a - i r i a g e ,  ail(! ' i ' < i ! ) i< ,  ! 
! IS^:; f i x 1 1  s p e c i c s  i~ ld ig r l co~ l : ;  i t s  t r i h u t n r i c 3 s .t j..fT a i i d c l r ~ j ! ~ ~ o l ~ ~  t o  

I I 3 !orii t eti / miles  n o r t h  o t  Sewarc l ,  was r , l~osent o ]  c:oiic~ I t Z . . i i - ;  11): 

t , t b i . , i t ~ : ; l - i i i s  tlre l a t . g e s t  (180 hect;i:.t,s 445 a c r e s  j st.aL:ltt hociy o!' i ! ( . . I I -o r  
:r<,>:ll :.!at tar- I r l  i h r ,  t i n n  ;in(! i s  ~ c c r ~ s s  i tyK!~stir-r.c~~. River- dr.a i ~ ~ ; ~ g e ,  i ! ) l t  i :#A:!. 
i l .  w i l s  ilr1t.ermir1r.d a f ' i e r  a sr1rvc.y i n  i962 t h a t  8 r a r  L,.-lkt7 s h o l i i d  bc r ~ ~ i ~ . ~ ' ~ ! l -
i :  , j t c \c l  w i t h  rot t1rlone t o  r . r ~ i c i i c a t e  a 1  i l > r t t i n t o r  a n d  i t.or fi::fi ?,pc,i.LC:::c v n ~ p ~ l  
i t i t i  g h e  1 a . Wi.t.hout prcclat I o r r  ,+i)tl i r i t r r s p c c i  i ' j  c c.orn1)f.ii 1j i > r l  . I t 
;.;::,; bc.' ~evecii 3 r L ! i - I :~kr rt)il i ti t h e r ~yrct luct l  a i i i g h  sus t :i- i~~t. t isnrol t !i:P I  d :'ro:n 

,:1;:1;1,3 1 C C I ~ : )  f :IIgei-i i rip, p 1 c 3 i k i . ~ .  

C'~r:i-rt-t-~ahil i t a l  i oil spec  I t.s ab~:ildanc,c:; were meijsurerl by a temp or,^ r y  ixi: I -

s i C ~ a t c 1 1a t  Rrsr C : ~ - c , tic fr-<iie I961 !ip-i l ) ~ ~  ~ ; r*~e i i -S :~ lmcr r~  calif i ~ ~ , ? n r e  t , )  I'.lf);i. 
st.rr-*,)rll i g l j g ra  t I O I ~ S  ;ive:-,:;jt:ci 9:!! a2iil.t  i . , , / io ,  (196i-1964); &,801 :+titi1 l , , c ! i - ~ ~ \ t ,  
sa i r l ro i~ ,  !19hl-1 '165) ;  ;:nil 1 0 , 5 4 3  0 1 n , ( 1 9 6 1 - 1 9 6 2 ) .  i)!)tdnst:..-;:ii~ 
m ~ g i - a t1011s i n  lL!t,2- i 9615 ave raged  7 ,9Y? c:ciho s m o l t s ,  51 ,232  sockc',ft, :;r;ini L:. . 
arid 1 7  ,838 I ) o l  l y V a r - c i ~ r j .  'Though tht-t l t!spine s t  i c k l e b a c k  duwn:;t.rr<,rrl n i l  g l - :~-
t itiris i ~ ~ i ~ r e  t:st a t  t t i c .  w e i r . ,  Iit>nch sr.ini> s;lo~ltl i n g  111cl1 i . i i t , c l  t t ~ ~ i :I ! : ~ L  l n t  I ~ P I !  
t. ! (  '; :, >;i)<'< 'A:]:, G $ ~ ~ ~ I I I C ! ~ I L !  fit <i1 l d . l l ' *t i ' : ,  

http:i-i~~t.ti
http:I;irgc.st


i 

RESURRECTION BAY WATERSHED 


11. Resurrection River 
12. Mayor Creek 
13. Small Boat  Harbor 
14 .  Seward Lagoo 
15. Clear Creek 

Scale: 1 inch=l mil 

Resurrection Bay 



-- 

Table 1. 	Checklist of Fish Species Present in the Resurrection Bay 

Drainage. 


Common Name 	 Scientific Name and Author I 
I 

Dolly Varden Salvelinus malma (Walbaum) 


Rainbow-steelhead trout Salmo gairdneri Richardson 


Sockeye sal-mon 
 Oncorhynchus.- nerka (Walbaum) 


Coho salmon 


Chum salmon 


Chinook salmon 


Pink salmon 


Threespine stickleback 


Rockfish 

-

Oncorhynchus kisutch (Walbaum) 

Oncorhynchus keta (Walbaum) 

Oncorbynchus tshawytscha (~albaum) 

Oncorhynchus gorbuscha (Walbaum) 

Gasterosteus aculeatus Linnaeus 

Sebastes sp. 



o u t l e t  t o  con ta in  t h e  t r e a t e d  water  u n t i l  d e t o x i f i c a t i o n  and t o  prevent
' subsequent immigration of undes i rab le  s p e c i c s .  Bear Lake d r t o x i f  i c d  by 
<October 17,  52 days a f t e r  t h e  water  was t r e a t e d ,  and received i t s  f i r s t  

annual f i n g e r l i n g  p l a n t  t h a t  w i n t e r  through t h e  i c e .  A l l  f i n g e r l i n g  p l a n t s  
except t h e  1966 r e l e a s e  were fin-marked a t  F i r e  Lake Hatchery t o  f a c i l i t a t e  
smolt s u r v i v a l  e v a l u a t i o n .  

The Good Fr iday ear thquake on March 27, 1964 dest royed t h e  o u t l e t  dam, 
which washed ou t  completely on May 25. This  allowed unobstructed cntry of  
a l l  f i s h  ascendirig Bear Creek i n t o  Bear Lake u n t i l  June 15,  when t h e  bar-  
r i e r  was r e p a i r e d .  A permanent weir  was cons t ruc ted  533.4 meters (1,750 
f e e t )  downstream from t h e  o u t l e t  t o  a s s e s s  Bear Lake 's  coho smolt  produc- 
t ion  and r e t u r n i n g  a d u l t  migra t ions .  

Bear Lake became r e i n f e s t e d  wi th  t h r e e s p i n e  s t i c k l e b a c k s .  I t  i s  not known 
whether t h i s  was due t o  i n s u f f i c i e n t  rotenone t rea tment  o r  t h e  d e s t r u c t i o n  
of the  o u t l e t  b a r r i e r .  Also,  Dol ly  Varden were a b l e  t o  n e g o t i a t e  t h e  weir  
during f a l l  f lood  l e v e l s  and immigrate i n t o  t h e  l a k e  on most y e a r s .  

b '? 

I 	 Before rapid  expansion of t h e  s t i c k l e b a c k  popula t ion  occur red ,  Bear Lake's 
p' 	coho and sockeye smolt  p roduc t ion  inc reased  s e v e r a l  f o l d  a s  a r e s u l t  of 

favorable r e a r i n g  c o n d i t i o n s  from 1964 t o  1966. Coho smolt  b ~ o m a s s  
!k 
(weight) product ion a t t a i n e d  4.2 kilograms f o r  each k i  1 ogram of f i n g e r 1  ings  
kt' planted i n  1964. Smolt age s t r u c t u r e s  changed from predominantly Age 2 . 0  
I t o  Agc 1 . 0  wi th  growth exceeding t h a t  of former Age 2 . 0  smol t s .  Snio l t  

' survival  from s tocked coho f i n g e r l i n g s  reached 43.5% of t h e  1964 and 48.1
' of the  1965 p l a n t s .  Had s u f f i c i e n t  coho f i n g e r l i n g s  been a v a i l a b l e  f o r  


stocking Bear Lake a t  d e s i r e d  d e n s i t i e s  o f  1963-1965, coho smolt  p roduc t ion  

would have been cons iderab ly  h igher .  Bear Lake's  enhanced smol t  product ion 

increased p r e - r e h a b i l i t a t i o n  abundances of a d u l t  sockeye and coho by 11 and 


' 3.5 t imes,  r e s p e c t i v e l y .  

Rear Lake's h igh  smolt  product ion was s h o r t  l i v e d ,  however, due t o  the  
s t i ck lebacks '  r ap id  takeover  of t h e  r e a r i n g  environment, beginning i n  1967. 

' Smolt age s t r u c t u r e s  r e v e r t e d  t o  Age 2 .0  dominance, growth r a t e s  dec l lued ,  
and f i n g e r l i n g - t o  -smolt s u r v i v a l s  decreased.  Coho f i n g e r l i n g  p l a n t s  were 

' 	 terminated a f t e r  1967 because smolt  p roduc t ion  was obviously  dropping below 
p r e - r e h a b i l i t a t i o n  l e v e l s .  By 1968, t h r e e s p i n e  s t i c k l e b a c k s  had a l r e a d y  
reached p r e - r e h a b i l i t a t i o n  abundance i n  t h e  I ake.  

In 1969, it was decided t o  r e h a b i l i t a t e  Bear Lake aga in .  S t i ck leback  
population sampling i n  1970 showed t h a t  t h i s  s p e c i e s  i n h a b i t e d  a l l  a r e a s  
and depths i n  Bear Lake. Bear Creek Weir was recons t ruc ted  i n  1969 and 
made e n t i r e l y  f i s h t i g h t  by removing t h e  s l o p i n g  upstream Fence anti ndding 
thr-t-e pcrmarlt!rlt, pcbrforat~t l  p l a t e  sc reens  above t h e  llpstream migrant  tr. ly. 

Bear Lake was r e h a b i l i t a t e d  aga in  i n  1971, and l a k e  t rea tment  was conducted 
e s s e n t i a l l y  t h e  same a s  i n  1963 except  t h a t  100% emuls i f i ed  i n s t e a d  of 
powdered rotenone was used.  Overa l l  t r ea tment  l e v e l  was 1 . 6  mg/l rotenone 
a t  5% concen t ra t ion .  Caged l i v e  f i s h  suspended from s u r f a c e  t o  bottom, 12  
to  18 meters (40 t o  60 f e e t ) ,  were a l l  dead w i t h i n  1 week. Populat ion 
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lando~nly on and around Bear Lake. From t h i s  i t  was concludecl t h a t  ob-
t a l  ning l e s s  than t o t a l  l a k e  r e h a b i l i t a t i o n  i n  1963 u l t i m a t e l y  resu l t ed  i n  
lower-than-normdl salmon product ion i n  Bear Lake over t h e  long term. 

Bear Lake remained t o x i c  through t h e  win te r  of 1971-1972, and f ina l ly  
d e t o x i f i e d  s h o r t l y  a f t e r  s p r i n g  over tu rn .  Annual coho f i n g e r l i n g  p lan t s  in 
Rear Lake resurned i n  June 1972 a t  d e s i r e d  s tock ing  d e n s i t i e s .  Resultant 
smolts were enumerated, sampled weekly f o r  age and s i z e  composition as  well 
a s  cond i t ion  f a c t o r ,  and fin-marked f o r  recogni t ion  i n  t h e  f i s h e r y  before 
being r e l e a s e d  a t  Hear Creek wei r .  No t h r e e s p i n e  s t i c k l e b a c k s  have been 
de tec ted  i n  Bear Lake dur ing  f a l l  popu la t ion  sampling of j u v e n i l e  coho by 
e l r c t r o f ~ s h i n go r  a t  Bear Creek weir  s i n c e  t h e  1971 r e h a b i l i t a t i o n .  

Heat- Lake was s tocked from 1972-1.975 a t  d e n s i t i e s  ranging from 2,461 to 
2,503 f i n g e r l i n g s  p e r  s u r f a c e  h e c t a r e .  The cumulative e f f e c t  i n  j u s t  3 
y e a r s  r e s u l t e d  in  c r i t i c a l l y  overs tocking Bear Lake 's  coho r e a r i n g  hab i ta t .  

[ n l txnse I n t rasg~eciflc compet i t i o n  anlong f  i n g e r l  ings  cvit lentl  y  depressed 
growth r a t e s ,  lowered s u r v i v a l  and extended r e a r i n g  d u r a t i o n  t o  smolt-
j f i c a t j o n .  Mean seasona l  cond i t ion  f a c t o r s  of a l l  smol ts  sampled each year 
were observed t o  drop from 0.98 (1973) t o  0.90 (1974) and 0.89 (1975). The 
percentage o f  f i n g e r l i n g  p l a n t s  r e s u l t i n g  i n  Age 1 . 0  smolts a l s o  decreased 
from 17.2% (1973) t o  14.5% (1974) and 3.0% (1975).  S i m i l a r l y ,  biomass 
r a t i o s  of Age 1 . 0  smolts produced p e r  f i n g e r l i n g  r e l e a s e  dec l ined  abruptly 
from 8 . 9 : l  (1973) t o  4 .Y: l  (1974) and 0 . 4 : l  (1975). 
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Increased s t r e s s  from overcrowding a p p a r e n t l y  l e d  t o  g r e a t e r  s u s e p t i b i l i t y  1 

(lowered r e s i s t a n c e )  of r e a r i n g  f i n g e r l i n g s  t o  n a t u r a l  d i s e a s e s  i n  Bear 
Lake. Though t h e  1975 smolt  out-migrat ion (168,036 smol t s )  was t h e  l a rges t  
ever  recorded f o r  Bear Lake, over  91% were Age 2 .0  smol ts  i n  r e l a t i v e l y  
poor cond i t ion .  Nearly 13% of t h e  smolt  run d ied  from "eye fluke", 
Oi~lostomulum spathaceum, and fungus,  sapro legn ia  q.,d i s e a s e s  a t  the 
weir .  Only l.l.';k o f  t h e  143,589 smol ts  r e l e a s e d  i n  1975 survived t o  return 
a s  a d u l t s  i n  1976. A downward adjus tment  i n  Bear Lake 's  f inger l ing  
s tock ing  d e n s i t y  was, t h e r e f o r e ,  c l e a r l y  i n d i c a t e d  from t h e s e  f indings .  
Bear Lake has heen  s tocked s i n c e  1976 a t  only  1,247 t o  1 ,265 p e r  hec ta re ,  
o r  approximately one-half  p rev ious  l e v e l s ,  t o  enhance f i n g e r l i n g  growth and 
s u r v i v a l  t o  smol t s .  The fol lowing r e p o r t  p r e s e n t s  t h e  f i n d i n g s  and dis-  
cusses  t h e  r e s u l t s  of t h i s  reduced f i n g e r l i n g  s tock ing  d e n s i t y  on Bear 
Lake 's  coho salmon product ion.  

RECOMMENDATIONS 

1. 	 The p r e s e n t  o b j e c t i v e s  of t h e  s tudy  should be r e t a i n e d .  

2 .  	 The 1982 s t o c k i n g  d e n s i t y  of coho f i n g e r l i n g s  i n  Bear Lake shoilld be 
ad jus ted  a c c o r d i ~ ~ g  t o  emigrat ing smolt  abundance, age composition and 
cond i t ion  f a c t o r  i n  1981. 



3 .  	 Size  of f i n g e r l i n g s  s tocked annua l ly  i n  Bear Lake should n o t  average 
l e s s  than  772/kg (350/lb.) .  

OBJECTIVES 

1. 	 To determine t h e  d i s t r i b u t i o n ,  abundance, and t iming of 
out-migrant and a d u l t  coho salmon i n  t h e  Resur rec t ion  Bay 
a r e a .  

k 2 .  To determine t h e  age and s i z e  composition of out-migrant and 
b a d u l t  coho salmon popula t ions  i n  s e l e c t e d  t r i b u t a r i e s .  
X 
P 3 .  To determine t h e  s p o r t  h a r v e s t  and r e l a t i v e  s u r v i v a l  of  wild 
h 1 and enhanced coho salmon s t o c k s  i n  Resur rec t ion  Bay. 

I 4. 	 To determine t h e  methods and means of i n c r e a s i n g  o r  ex-
tend ing  t h e  f reshwate r  spawning and r e a r i n g  a r e a s  of t h e  
watershed,  and m i t i g a t i n g  f reshwater  m o r t a l i t y .  

5 .  	 To provide recommendations f o r  t h e  management of coho sa ln~on 
i n  t h e s e  waters  and d i r e c t  t h e  course  o f  f u t u r e  s tud i -es .  

TECHNIQUES USED 

The t iming and abundance of sockeye and coho salmon smolts emigrat ing from 
Bear Lake downstream t o  Bear Creek weir were determined by enumerating 
these f i s h  a t  t h e  downstream migrant t r a p .  Weir l o c a t i o n  and d e s c r i p t i o n  
of t h e  downstream t r a p p i n g  f a c i l i t i e s  were p resen ted  by Logan (1969). The 
timing and abundance of a d u l t  sockeye and coho salmon were measured by 
enumerating t h e s e  f i s h  a t  t h e  w t s i r ' s  upstream migrant t rap .  Adul t trapyirtg 
f a c i l i t i e s ,  r e b u i l t  i n  1969 and modified i n  1970, were desc r ibed  by NcHenry 
(1971). Bear Creek water  temperatures  and s t ream flows were recorded d a i l y  
a t  t h e  weir  t o  subsequent ly  c o r r e l a t e  t h e s e  p h y s i c a l  parameters  wi th  t h e  
onset ,  peak, and t e rmina t ion  of migra t ions .  

Age and s i z e  composition of Bear Lake sockeye and coho smolt popu la t ions  
were determined by weekly sampling a t  t h e  we i r .  Age compositions of Bear 
Lake sockeye and coho smol t  popu la t ions  were determined by examining repre -  
s e n t a t i v e  s c a l e  impress ions  on 0 .02- inch c e l l u l o s e  a c e t a t e  wi th  a Bruning 
model 200 microf iche r e a d e r .  Smolt abundance p e r  age group was c a l c u l a t e d  
by e x t r a p o l a t i n g  t h e  age composit ion,  a s  determined i n  weekly s c a l e  sample 
ana lys i s ,  t o  t h e  t o t a l  number of smol ts  emigrat ing dur ing  those  weekly 
per iods .  Age composit ion of t h e  R e s u r r e c t i o n  Bay wild coho r e t u r n  was n o t  
sampled because t h e s e  f i s h  could n o t  be d i f f e r e n t i a t e d  from a d u l t s  
surviving t rom t h e  unmarked components of ha tchery  snlo 1t r e l e a s e s  i r l  1979. 
Age coniposition of the  Bear Lake unmarked coho r e t u r n  was n o t  sampled he-
cause unmarked coho r e t u r n i n g  from ha tchery  smol ts  r e leased  below t h e  we i r  
were i r ld l s t ingu i shab le  from Bear Lake smol ts  r e l e a s e d  unmarked i n  1979. 
Age and s i z e  composition of t h e  Bear Lake a d u l t  sockeye r e t u r n  was sampled 
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Lake Cotlo Smol t Migration: 

r Creek weir downstream migrant trap was operated continuously from 
through September 16, when the trap was removed due to cessation of 
r Lake smolt emigration in early September. Abundance and timing of 

salmon smolt out-migration are shown in Table 2. Stocked flnger- 

igrating Bear Lake were retained above the weir. 


out-migration to the downstream trap totaled 74,980 smolts. Trap 
ality claimed only 58 smolts (0.08% of the run) due to careful manipu- 
on of fishpass elevation during fluctuating wei r pool levels at 
ation peak. A total of 74,922 live smolts were released downstream. A 
etermined 24.5% of the out-migration received a right ventral (RV) 
clip for recognition in the 1981 Resurrection Bay sport fishery and 
Lake spawning escapement. Table 3 shows the number and percentage of 


ts marked and sampled in each weekly period. 


t emigration began on May 28, peaked (50% of out-migration) by June 19, 

terminated September 3. The highest daily count occurred on June lCI 

8,671 (11.6% of the total run) were enumerated from the trap. 


stream temperatures when smolt enrigration began, peaked, arid tcru~i- 

d were 2.5OC (36.5OF), 8.1°C (46.S°F), and 9.7OC (49.5OF), 

ectively. Bear Creek stream flows ranged from 17 to 131 cfs during 


e smolt out-migration was comprised of 72.8% (54,580) Age 1.0, 27.1% 
0,294) Age 2.0, and 0.1% (106) Age 3.0 smolts. Tables 4 and 5 present 
e mean fork length, weight, condition factor and relative percentage of 
e 1.0 and 2.0 smolts in the weekly samples. Table 6 shows the weekly and 
asonal smolt abundance per age group. An overall 1.0% (746 smolts) was 
epresentatively sampled during emigration (Table 3). An estimated 54,538 
ge 1.0, 20,278 Age 2.0, and 106 Age 3.0 smolts were released downstream. 

ge 2.0 and 3.0 smolt migrations peaked during the week of June 10-16 when 

ear Creek water temperatures averaged 6.3OC (43.4OF), whereas Age 1.0 

amolts peaked in the week following (June 17-23) at a mean stream temper- 

ature of 7.6OC (45.7OF). Evidently, increasing photoperiod was more of a 

determinant than was Bear Lake water temperature in 1980 smolt migration 


;~~~roxirnatel~ of previous years' (1974-1979) smolt out-m.igratious h a d65% 

emigrated to the weir by the end of the first week in which Bear Creek mean 

water temperature exceeded 10°C (50'3'). The exceptionally deep snow pack 

#experienced in the Bear Lake drainage during the 1979-1980 winter probably 

was responsible for ice-out being delayed until June 7. Bear Creek water 

temperatures did not average 10°C until June 29. 


The 106 Age 3.0 smolts resulted from the sixth fingerling plant (277,700 
Age 0.0 fingerlings in 1977) in Bear Lake following the 1971 lake rehab- 
ilitation project. Total fingerling-to-smolt survival from the 1977 plant 
was 39.2%. Age composition of this smolt production cycle was 90.7% Age 
1.0, 9.2% Age 2.0, and 0.1 Age 3.0. Bear Lake coho fingerling plants since 
1975 are summarized in Table 7, and smolt production since 1977 is pre- 
sented in Table 8. 



-- -- 

Table  2 .  Bear Lake Coho Salmon Smolts Enumerated a t  Bear Creek Weir by 
Weekly P e r i o d s ,  1980. 

Weekly 
Per iods  Live 

May 27 - June 2 3 

June 3 - June 9 3,549 

June 10 - June 16 26,455 

June 1 7  - June 23 22,458 

June 24 - June 30 9,882 

J u l y  1 - J u l y  7 8,337 

J u l y  8 - J u l y  14  3,548 

J u l y  1.5 - J u l y  21  425 

J u l y  22 - J u l y  28 175 

J u l y  29 - August 4 80 

August 5 - August 11 3 

August 12  - August 18  

August 19 - August 25 4 

August 26 - September 1 1 

September 2 - September 8 2 

T o t a l  74,922  

Number of S n ~ o l t s  ----
Dead T o t a l  

3 

12  3 ,561  

2 26,457 

25 22,483 

5 9,887 

8,337 

3 3,551. 

5 430 

4 179 

2 82 

3 

4 

1 

2 

-- -----. 

58 74,980 



Weekly Number of Number Smolts Percent of 

Live Smolts Fin Clipped Weekly Migration?: Sampled of Weekly 


Migration* 


May 27 - June 2 

June 3 - 9 


July 29 - August 4 


August 26 - Sept. 1 


June 10 - 16 

June 17 - 23  

June 24 - 30 

July 1 - 7 

July 8 - 14 

July 15 - 21 

July 22 - 28 


r August 5 - 11 

CI August 12 - 18 


August 19 - 25 


2 - 8
Sept. 
9 - 15
Sept. 
16 - 22
Sept. 

Sept. 23 - 29 


Total 


Minus the 58 srnolts expiring from trap mortality. 



Table 4. Mean Fork Length, Weight and Condition Factor of Age 1.0 Bear Lake Coho Salmon Smolts Sampled 
Veekly at Bear Creek Weir, 1980. 

Weekly 
Periods 

Number 
Smolts 

Percent 
Sample 

Mean Length 
(mm) + .!a 

Mean Weight 
(g) 2 DS 

Condition 
Factor (K)* 

June 3 - 9 

June 10 - 16 

June 17  - 23 

June 24 - 30 

July 1 - 7 

July 8 - 14 

July 15 - 2 1  

14 

142 

180 

82 

65 

43 

8 

i k ~ = L3 where W = mean weight in grams, and L = mean fork length in millimeters. 





~ 

1 

1 
1 
1 
1 

~ 

--- - --- 

Table 6 .  R e l a t i v e  Abundance and Timing of Age 1 . 0 ,  2.0 and 3 .0  Bear Lake 
Coho Salmon Smolts Migrat ing t.o Bear Creek Weir, 1980. 

Weekly Number of Smoltsg: 

Per iods  Age 1 . 0  Age 2 . 0  Age 3 .0  Total 
 I 

June 3 - 9 1 ,720 1 ,841  3,561 1 
June 10 - 16 15,451 10,900 26,457 

June 17 - 23 

June 24 - 30 

J u l y  1. - 7 

J u l y  8 - 14  

J u l y  15 - 21 382 48 430 

J u l y  22 - 28 130 49 179 1 
J u l y  29 - August 4 60 22 82 1 
August 5 - 11 2 1 3 

August 12 - 18 

August 19 - 25 3 1 4 

August 26 - Sept .  1 1 1 

S e p t .  2 - 8 

T o t a l  

Pe rcen t  	 72 .8  2 7 . 1  0 . 1  100.0 

" Number of smol t s  p e r  age group a f t e r  J u l y  15-21 i s  es t ima ted  by over-
al .1 age composit ion (72.8% Age 1 . 0 ,  27.1% Age 2 . 0 ,  and 0.1% Age 3 .0)  
determined up t o  t h a t  p o i n t .  

J.-L,.,. 	 Age composit ion i s  based on June 3-9 weekly sample (4.38% Age 1 . 0 ,  and 
51.7% Age 2 . 0 ) .  



- -- 

-- - 

-- 

Brood 	 S o u r c z  & c : .  F i s h  S i z e . .  Dens i  tv-..-F;e- igh! . --- --	 Dates o t  Planting- -. .-a 

Year 	 ( x f  Eggs S t 2 c k e i i  lb k g  No./!! j  S , s . j k g  K O .  / d c r r  ?io. /ha P l a n t s  Methoci 

19?& 	 Bt=dr Lake  2&3,boo 454 June 1 9  
R(2'jr Lake -. J u l y  i2 0 4 , 4 0 0  455  

T o t a l  	 13 75 

Bear idke 1 4 9 , 8 0 0  433 J u n e  10 A i r c r a f t  
Bear  Ldke 74.500 185 June i 4  Scatt~red---,..--- --

T o t a i  224 600 	 1976-A618 
-7 

Bear i a k e  227,700 7 8 0  J u n e  16 Truck-Boat  
1 9 7 7  S r a t t ~ r ~ d  

BearLakr :5;,000 457 June 20 7 ruck-boa t  
Rear Lake ---L-68 800 -216 J u n e  20 S c a t t e r e d  

T o t a l  225,800 673 LY 78  

B e a r  Lake  2 2 5 , 5 0 0  -340 May 24 Air<r a f t  
1979 S c a t t e r e d  

Bear L i k e  13- ,375  542 June  1 2  A i r c r a f t  
Bear Ldke 15,625 --68 J ~ ~ T L C18 Truck-boa t. 

T o t a l  150 ,000  -620 S c a t t e r e d  

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

" Weighted Averages 



- - -- 

Table 8. 	Summary of Bear Lake Coho Salmon Smolt Abundance and Biomass Produced Since 1977 from Annual 
Fingerling Plants, 1976 - 1979. 

Pear of No. of Fingerlings Smolt Production by Year Total Survival to 
Plant and Weight (kg) 1977 1978 1979 1980 Production Smolt (%) 

1976
-
Number 

Weight (kg) 

Weight Ratio 


1977 

Number 

Weight (kg) 

Weight Ratio 


1978
-
Number 

Weight (kg) 

Weight Ratio 


1979 

Number 

Weight (kg) 

Weight Ratio 


- pp 

* Does not include Age 3.0 smolt production. 

Includes only Age 1.0 smolt production. 



e 20,294 Age 2.0 smolts were produced from 225,800 Age 0.0 fingerlings 
ocked in 1978. With the 97,144 Age 1.0 smolts which immigrated in 1979, 
.O% of that plant has survived to smolts thus far. This is the highest 
rcentage of any Bear Lake fingerling release resulting in smolts in the 
oject's 18 year history. Excepting Age 3.0 smolt production from this 
ant, age composition of Bear Lake's seventh smolt production cycle was 
.7% Age 1.0 and 17.3% Age 2.0. 

e 54,580 Age 1.0 smolt survived from 225,500 Age 0.0 fingerlings released 

Bear Lake in 1979. This was the fourth fingerling plant made since 1972 

a reduced stocking density. Fingerlings comprising this plant, however, 

re small (66311b) and either realized poor survival relative to previous 

leases consisting of larger fish, or had not achieved sufficient size to 

olt as yearlings. Fingerling-to-smolt survival of this age group de- 

ined to 24.2%, or about 19% lower than that of the 1978 plant when 

ngerlings were approximately twice as large (337/1b). Age 2.0 smolt 

undance in 1981 will depend upon the extent of Age 1.0 residualism and 

erwinter survival of the 1979 fingerling plant. 


all size (about 38 mm and 0.68 g) of 1979 fingerlings when 
d to be excellent. Age 1.0 smolts averaged 
dition factor (K) of 0.99 at migration peak, 

ontrast, Age 2.0 smolts were 11.4 mm and 7.59 g smaller 
roup at migration peak, June 10-16, in 1979. Age 2.0 smolts 

and 24.04 g for a G0.98 in 1980. The one Age 3.0 smolt 

ar Lake's estimated smolt biomass production in 1980 was only 1,565.3 kg, 

497.7 kg (1,097.2 lb) less than that produced in 1979. It is believed 


at the lowered abundance of Age 1.0 smolts resulting from the smaller 

ngerlings stocked in 1979 was soley responsible for the large reduction 

Bear Lake's 1980 smolt biomass. Table 9 summarizes total numbers of 


olts, estimated annual biomass, and seasonal condition factor of Bear 

ke smolt migrations since 1973. 


estocked on June 12 and 18, 1980 with 150,000 Age 0.0 coho 

79 brood, Bear Lake origin) averaging 542/kg (246/lb) to 


intain smolt production. 


out-migration enumerated from the trap was 
s captured on May 28, and the last on August 

The highest daily count occurred on June 4 when 486 smolts (14.2% of 
migration) were enumerated. The majority (88.0%) emigrated between 

e 3 and July 14, when water temperatures ranged from 2.8OC to 13.3OC 
OF - 56OF) and stream flows, from 53 to 131 cfs. The smolt out-
gration was comprised of 3,374 (98.7%) Age 1.0, 21 (0.6%) Age 2.0, and 24 
.7%) Age ' 3 .0  smolts. Age 3.0 smolts resulted from the 1976 Rear Lake 
capernent of 271 females and 307 males. lncjuding the 11,678 Age 1.0 ant i  
1 Age 2.0 snlolts estimated 111 1978 and 1979, respectively, the total 



T a h l e  9 .  Summary of Abundance, Total Annua 1 R l omass and Seasonal Contlj L ion 
Factor of Bear Lake Smolt Migrations, 1973 - 1980. 

Total No. Condition Total 
Year of Smolts Factor (K) Biomass 

(kg) 

1980 74,980 -1.01 1,565.3 

Average 98,645 1.01 2,091.1 

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



f 

. 

o l t  production was 12,403 smol ts  (45.8  p e r  female) f o r  t h e  f o u r t h ,  pos t -  
h a b i l i t a t i o n  sockeye salmon escapement i n t o  Bear Lake. Age 2.0 smolts 
r e  produced from t h e  1 3  females and 22 males t h a t  spawned i n  1977. With 
e 31 Age 1 . 0  smol ts  e s t imated  i n  1979, on ly  52 smolts ( 4 . 0  p e r  female) 
ve resu l t ed  from t h i s  meager escapement. As s t a t e d  p rev ious ly  (McHenry, 
78) ,  t h i s  Bear Lake spawning c~scapement was sub jec ted  t o  an e l e c t r i c a l  
ound problem i n  Bear Creek below t h e  weir  and subsequent moles ta t ion  by 

A l l  35 f i s h ,  d ip -ne t t ed  below t h e  t r a p  and passed above 
b l y  a r r i v e d  a t  Bear Lake i n  t o o  poor cond i t ion  t o  complete 
1 . 0  smol ts  r e s u l t e d  from 18 females and 9  males i n  t h e  1978 

Eviden t ly ,  spawning success  was high d e s p i t e  s o  few f i s h  
run,  wi th  187.4 smol ts  produced p e r  female thus  f a r .  Age 

ed (50% of migra t ion)  dur ing  June 17-23, whereas Age 2 . 0  and 
r a t e d  e a r l i e r ,  June 3-9. A t  peak of migra t ion ,  Age 1 . 0 ,  2.0 
averaged 119.3,  187.0 and 215.0 mm i n  f o r k  l e n g t h ,  respec-

A t o t a l  of 420 Dolly Varden was captured i n  t h e  downstream t r a p  and re -
leased below t h e  we i r .  No t h r e e s p i n e  s t i c k l e b a c k s  were caught i n  t h e  t r a p  
or observed i n  Bear Lake dur ing  t h e  f i e l d  season.  

esurrec t i on Ray Coho Salmon Harvest  and E f f o r t :  

s t r a t i f i e d ,  random c r e e l  census t o  determine t h e  Resur rec t ion  Bay coho 
port ha rves t  and e f f o r t  was i n i t i a t e d  a t  t h e  Seward smal l  b o a t  harbor  on 
uly 8 and terminated September 7 .  Few coho were t aken  before  c r e e l  census 
egan s ince  most s p o r t  f i s h i n g  e f f o r t  was d i r e c t e d  toward t h e  more abundant 
ockfish (Table 1 )  from mid-way through e a r l y  J u l y .  

a 1  h a r v e s t  was an es t imated  20,981 coho. This  e s t i m a t e  was 
m in te rv iews  wi th  4,242 a n g l e r s  h a r v e s t i n g  3 ,351 coho 
census p e r i o d .  Peak of t h e  h a r v e s t  occurred on August 12,  

t h e  Seward S i l v e r  Salmon Derby, when an es t imated  1,148 
s e a s o n ' s  h a r v e s t )  were taken.  The s e a s o n ' s  t o t a l  and 

a r e  summarized f o r  1976 through 1980 i n  Table 10.  Marked 
i b u t e d  4.5% o r  an es t imated  953 f i s h  t o  t h e  1980 

y  s p o r t  h a r v e s t .  

n add i t iona l  2,861 unmarked coho r e s u l t i n g  from t h e  unmarked segments of 
atchery smolt  r e l e a s e s  and t h e  Bear Lake smolt  out-migrat ion i n  1979 
omprised an es t imated  13.6% t o  t h e  s p o r t  c a t c h .  The t o t a l  c o n t r i b u t i o n  of 

coho produc t ion ,  t h e r e f o r e ,  was 3,814 f i s h  o r  18.2% t o  t h e  

The Ad-CWT marked a d u l t  coho surv ived  from 46,570 Age 1 . 0  (1977 brood, Bear 
Lake o r i g i n )  ha tchery  smol ts  r e l e a s e d  i n  Seward Lagoon (23,620) and Grouse 
Lake (11,750). The RV marked coho r e s u l t e d  from 11,200 ha tchery  smolts r e -
leased i n  Bear Creek below t h e  weir  i n  1979. L e f t  v e n t r a l  marked coho were 
produced by 10,462 Bear Lake smol ts  marked a t  Bear Creek wei r .  Unmarked 
hatchery coho r e s u l t e d  from 135,670 smolts (same brood y e a r  and o r i g i n )  
stocked i n  Seward Lagoon (74,220) ,  Grouse Lake (32,250) and lower Bear 
Creek (29,200).  Addi t iona l  unmarked coho survived from 94,014 Bear Lake 
smolts r e leased  unmarked p a s t  Bear Creek weir  i n  1979. 

1 



Table 10 .  	 Derby and T o t a l  Spor t  Harves t  of Coho Salmon i n  Resurrect ion 
Bay, 1976 - 1980. 

T o t a l  Spor t  Derby % Derby 
Year Harves t  Harvest  Harvest 



A t o t a l  of 42,440 Ad-CWT marked, Age 0 .0  (1979 brood, Bear Lake o r i g i n )  
hatchery coho smol ts  were s tocked i n  Seward Lagoon (26,860) and Grouse Lake 
(15,580) on June 25-26, 1980. An a d d i t i o n a l  124,230 unmarked, ha tchery  
smolts (same brood y e a r  and o r i g i n )  were r e l e a s e d  i n  Seward Lagoon 
(73,940) ,  and Grouse Lake (50,290) w i t h  t h e  marked smol ts . These p l a n t s  
were comprised of cons iderab ly  smal le r  smol ts  (11.5-13.3 g 39-341113) com-
pared t o  those  made i n  1979 (15-18 g o r  29-2511b). Age 0 . 1  marked Ad-CWT 
and unmarked a d u l t s  s u r v i v i n g  from t h e s e  smol t  r e l e a s e s  w i l l  r e t u r n  i n  
1981. 

The t o t a l  s p o r t  f i s h i n g  e f f o r t  e x e r t e d  f o r  Resur rec t ion  Bay coho was an 
es t imated 25,527 man-days. About 17% of t h e  s e a s o n ' s  e f f o r t  was sampled 
during t h e  c r e e l  census pe r iod .  The mean number and percentage of s p o r t  
f i s h i n g  b o a t s  r e t u r n i n g  d a i l y  t o  t h e  Seward smal l  boa t  harbor  a r e  shown i n  
Table 11. The average number of a n g l e r s  p e r  b o a t  was a s  fol lows:  Week-
days, 2.98; weekends, 3.10; and salmon derby,  3 .07.  F i sh ing  e f f o r t  and 
mean seasonal  c a t c h  p e r  hour a r e  summarized f o r  1976-1980 i n  Table 1%. The 
f i s h i n g  e f f o r t  was 8,575 man-days on weekdays and 8 ,066 on w e e k ~ n d s , r x -
cluding t h e  derby (8,886 man-days) . M i l i t a r y  personnel  and dependents,  
f i s h i n g  on b o a t s  provided by t h e  Army and A i r  Force r e c r e a t i o n  canips a t  
Seward, c o n t r i b u t e d  13.9% (3,550 man-days) t o  t h e  t o t a l  e f f o r t .  C i v i l i a n  
ang le r s  f i s h i n g  on weekdays r e a l i z e d  t h e  h i g h e s t  coho c a t c h  p e r  hour 
(0 .228) ,  whereas t h e  lowest  c a t c h  r a t e  (0.131) occurred dur ing  t h e  Derby 
when e f f o r t  was more i n t e n s e .  The average number of hours a n g l e r s  f i s h e d  
per day were a s  fol lows:  weekdays, 4.97; weekends, 5 .21;  and salmon derby,  
5.79.  

An es t imated  452 chinook salmon were ha rves ted  dur ing t h e  census pe r iod  a t  
an average r a t e  of on ly  0.05 p e r  boa t .  This h a r v e s t  was 103 f i s h  below t h e  
20-year average c a t c h  (555) of t h i s  s p e c i e s  i n  Resur rec t ion  Bay. This  
species  was most abundant dur ing  J u l y  8-14 when a n g l e r s  averaged 0.14 
chinook p e r  b o a t .  Most f i s h  taken were immature chinook i n  t h e i r  f i r s t  and 
second ocean y e a r s .  Or ig ins  of t h e s e  s tocks  a r e  unknown a s  chinook r a r e l y  
ascend Resur rec t ion  Bay s t reams.  A t o t a l  of 18 a d u l t  and 19 j ack  chinook 
salmon re tu rned  t o  Box Canyon Creek from f o u r  annual (1976-1979) smolt  
r e leases  i n  t h a t  t r i b u t a r y ,  according t o  a f o o t  survey conducted on August 
18. Of t h e  f o u r  a d u l t  c a r c a s s e s  examined, one was fin-marked LV, two were 
RV and  one was unmarked. There fore ,  t h e  a d u l t  ~ s c a p e m e ~ l t  e s t imatedwas t o  
he  ron~prised of six Age 0 . 4  f i s h  s u r v i v i n g  from 27,100 LV-marked smol ts  
stocked i n  1976 and 12 Age 0 . 3  f i s h  from 50,000 KV-marked smol ts  r e leased  
i n  1977. Severa l  of t h e  j acks  observed were Age 0 . 2  f i s h  from t h e  1978 
re lease  of 150,000 smol t s ,  b u t  t h e  m a j o r i t y  were s m a l l e r  Age 0 . 1  f i s h  
re turning from 218,500 smol ts  s tocked i n  1979. One Ad-CWT immature 
chinook, snout-sampled dur ing  t h e  Seward S i l v e r  Salmon Derby, r e s u l t e d  from 
a smolt l o t  r e l e a s e d  by t h e  Quinaul t  Development P r o j e c t  i n  Quee t s  River ,  
Oregon i n  June ,  1979 (Flagg,  pe rsona l  communication). 

The Resur rec t ion  Bay pink salmon s p o r t  c a t c h  i n  1980 (13,292 f i s h )  was more 
than twice  t h e  l a r g e s t  (6,021 i n  1976) ever  recorded f o r  t h i s  f i s h e r y .  A 
l imi ted commercial s e i n e  f i s h e r y  conducted on J u l y  31 - August 1 (48 h r s . )  
and August 6 (18 h r s . )  by 1 3  f i s h i n g  v e s s e l s  ha rves ted  approximately 



--- -- 

Table 11. Mean Number and Percentage of S p o r t  F i s h i n g  Boats Returning t o  
t h e  Seward Small Boat Harbor During Each Sampling Per iod ,  1980. 

Weekends 	 Weekdays--	 .-.-----. . 
Periods (hours)  	 Mean No. Mean No. 

of Boats Percen t  of Boats Percent. 

8:00 a.m. - 11:30 a.m.* 1 7 . 1  11.6  7.5 1 4 . 3  

11:30 a.m. 	 - 3:00 p.m. 34.6  23.4 10 .4  1 9 . 8  

3:00 p.m. - 6:30 p.m. 58.0 39.2 21.0 39.9 

6:30 p.m. - 10:OO p.m. 38.1  25.8 -13.7 -26.0 

Total 147.8 100.00 52.6 100.0 

* Percentage f o r  t h i s  p e r i o d  determined by three-year  mean, 1964-1966. 

Table 12. 	 Derby and T o t a l  S p o r t  E f f o r t  (Man-Days) Exer ted f o r  Coho Salmon 
and Mean Catch Per  Hour i n  Resur rec t ion  Bay, 1976 - 1980. 

T o t a l  Derby % Derby Seasonal  
Year Per iod  of Census E f f o r t  E f f o r t  E f f o r t  Catch 

Per  Hour 

1976 J u l y  8 - Sept .  12 19,681 8 ,421  42.8 0.084 

, 1977 J u l y  9 - Sept .  7 23,997 9,121 38.0 0.113 
i
i 1978 J u l y  8 - Sept .  10 22,291 10,064 45 .1  0.126 

1 1979 J u l y  8 - Sept .  9 24,651 8,280 33.6 0.131 

1980 J u l y  8 - Sept .  7 25,527 8,886 34.8 0.145 



4,000 pink salmon. 'I'his c a t cli was about t h r e e  L in1t.s the prcvious  rcac-ord 
,56,000 f i s h  t aken  i n  1955 (Kyle, pe r sona l  communication). I n  a d d i t i o n ,  
minimum est imated 45,000 p ink  salmon comprised t h e  1980 spawning escape- 

i n  major Resur rec t ion  Bay p ink  salmon t r i b u t a r y  systems. Pink salmon 
most abundant i n  t h e  s p o r t  f i s h e r y  from e a r l y  J u l y  through e a r l y  

s t  when a n g l e r s  averaged 3 .01  f i s h  p e r  b o a t .  Pink salmon c a t c h  p e r  
day averaged 0.46 i n  1980 compared t o  0.36 i n  1978, t h e  p a r e n t  brood 

r which produced t h e  1980 r e t u r n .  

I t  Coho Timing and Abundance i n  Index Streams: 

&k of t h e  1980 index escapements ranged from mid-October through e a r l y  
vember, and peak of spawning occurred wi th in  t h e  fol lowing 2  weeks. 
timated minimum escapements of wi ld  coho salmon i n  each s t ream index a rea  
nce 1976 a r e  p resen ted  i n  Table 13. 

e t o t a l  combined index escapement of 502 wi ld  coho i s  s l i g h t l y  l a r g e r  
an the  previous  c y c l e  (1976-1979) mean. 

ear  Lake Upstream Migration: 

e Bear Creek weir  upstream migrant  t r a p  was opera ted  cont inuously  from 
y 16 through November 14. The f i r s t  a d u l t  coho e n t e r e d  t h e  t r a p  on 
ptember 3  and t h e  l a s t  one was captured October 31. Only 52 coho spawned 

lower Bear Creek a f t e r  t h e  a d u l t  run had e n t e r e d  t h e  t r a p  according t o  a  
oot survey conducted on November 10. 

t o t a l  of 4,486 a d u l t s  and 34 jacks  were enumerated from t h e  t r a p .  Abun-
ance and t iming of t h e  a d u l t  coho migra t ion  a r e  shown i n  Table 14 .  Weekly 
reakdown by marked r e l e a s e  l o t  i s  p resen ted  i n  Table 15.  The a d u l t  migra- 
ion peaked (50%) on September 30, and t h e  h i g h e s t  d a i l y  count of 273 (6.1% 
f the a d u l t  run)  occurred on September 30.  Mean s t ream temperatures  a t  
he beginning, peak,  and end of migra t ion  were 9.7OC (49.S°F), 8.1°C 
46.5OF), and 4.2OC (39.5OF), r e s p e c t i v e l y .  Most of t h e  migra t ion  (72.5%) 
ccurred from September 2  through October 6 when Bear Creek temperatures  

ranged from 6.7OC t o  10.6OC (44OF - 51°F) and f lows ,  from 13 t o  80 c f s .  

os t  (64.2%) of t h e  marked coho escapement t o  t h e  we i r  r e tu rned  from 10,462 
ge 1 .0  and 2.0 Bear Lake smol ts  marked wi th  an L V  f i n  c l i p  a t  Bear Creek 
e i r  i n  1979. With t h e  a d d i t i o n a l  27 es t imated  taken i n  R e s u r r e c t i o l ~  Bay 

boat f i s h e r y  and one s t r a y  observed i n  Mayor Creek, t o t a l  r e t u r n  of t h e  LV 
l o t  was only 130 f i s h  (1.2% smol t - to -adu l t  s u r v i v a l ) .  This  apparent  low 
smolt survival  may be r e l a t e d  t o  v e n t r a l  f i n  regenera t ion  (McHenry, 1979) 
and/or h i g h ~ . rd i f  f e r t a u t i a l  m o r t a l i t y  of v e n t r a l  t i n  c l ipped  smolts ( F I  . ~ g g ,  
personal communication). An es t imated  5 ,238 unmarked a d u l t  coho survived 
from t h e  94,014 Bear Lake smol ts  r e l e a s e d  unmarked p a s t  t h e  weir  i n  1979. 
Total smol t - to-adul t  s u r v i v a l  of t h i s  l o t  was 5.6%. Table 16 shows t h e  
various run components comprising t o t a l  a d u l t  r e t u r n s  of Bear Creek, Bear 
Lake, Grouse Lake and Seward Lagoon produc t ion  from 1979 smolt  r e l e a s e s .  



Minimum Wild Coho Salmorl Escapement i n  Seven Index Streams 
The Kesurrection Bay Area, 1976 - 1980. 

Name of 
Stream 
-

1976 
Minimum Escapement 

1977 1978 1979 1980 
Mean 

1976-79 

Airport 24 7 14 1 9 11 

Box Canyon 45 45 28 121 32 60 

Clear 8 9 37 59 42 8 8 

Dairy 

Grouse 

J ~ P  

Mayor 

T o t a l  



- --- 

able  14. 	 Bear  Lake Adul t  Coho Salmon Enumerated Through Rear Creek Weir 
by Weekly P e r i o d s ,  1980.e 


Marked Unmarked* Male Female T o t a l  

$ept.  23 - 29 32 811  576 267 84 3 
i

I 
Bept. 30 - Oct.  6 41 1 ,029  707 363 1 , 0 7 0  

Dct. 21  - 27 18 512 339 1 9 1  530 

kt. 28 - Nov. 3 3 ---40 2 3 2 0 4 3 

Total 159  4,327 3,024 1 ,462 4,486 

f~ Ninety p e r c e n t  o f  t h e  1979 Bear  Lake smol t  ou t -mig ra t ion  and 72 p e r c e n t  
of t h e  Bear Creek h a t c h e r y  s m o l t  p l a n t  were  r e l e a s e d  unmarked t o  enhance  
smolt- t o -adu l t  s u r v i v a l .  





Water Body Boat Beach Escapement Strays* Total Smolt-to-Adult 
and Fin Mark Harvest* Harves thC Return Survival (%) 

Bear Creeks-? 

RV 

UNM 


Bear Lake*; 

LV 


UrJH 

Grouse Lake 

Ad-CW 


UNM 


Seward Lagoon 

Ad-CWT 


UNM 


Total 

Marked 


UNn. 

141 

368 


-

27 

1,081 


214 

456 


571 

956 


953 

2,861 


109 

324 


309 

1,845 


443 

2,234 


* 	 Boat harvest and strays of Ad-CWT coho were apportioned according to relative abundance of Ad-CWT 
escapements estimated in each system. Boat harvest of unmarked (W) hatchery coho were apportioned 
according to UNM escapements estimated by Ad-CWT smolt-to-adult survivals per system. 

%* 	 Beach harvests of Bear Creek and Grouse Lake hatchery coho were estimated proportional to their 
respective escapements after apportioning 74% (1973-1978 average) of the total beach harvest to 
the Seward Lagoon return. 

nnn Boat harvest of unmarked Bear Creek and Bear Lake coho were estimated by applying the 1.66:l and 

0.26:l catch: escapement ratios, respectively, of RV and LV marked fish in the UMl Bear Lake 
escapements. Contribution of UNH Bear Lake coho to the beach fishery was unknown but believed to 
be small due to no LV coho being observed in the catch. 

-.-J-L 



Only 54 RV marked adult coho were enumerated in the Bear Creek escapement. 
An additional 141 and 25 RV fish estimated taken in the Resurrection Bay 
boat and beach fisheries, respectively, plus six strays noted in local 
tributaries, totaled 226 adults (2.0% smolt-to-adult survival) returning 
from 11,200 RV marked hatchery smolts released in lower Bear Creek in 1979. 
An additional 655 unmarked adults were estimated surviving (2.2%) from 
29,200 unmarked hatchery snlolts released with the above RV marked lot. The 
low survival (less than half that of the 1978 release) of this smolt plant 
to returning adults is believed to be related to smolt size (18 g or 25/lb) 
at release. Hatchery smolts stocked in Bear Creek in 1978 averaged 45.0 g 
(10/lb) and realized 4.7% smolt-to-adult survival in 1979. 

The three Ad-CWT marked adult coho captured in the upstream trap probably 

resulted from straying of the Grouse Lake Ad-CWT marked returns. 


Mean fork length and weight of adult coho sampled at the weir are presented 
in Table 17. It is noteworthy that the two Ad-CWT fish sampled were 66 mm 
and 1.2 kg smaller than the mean size of adult coho comprising the Bear 
Creek escapement. The ma1e:female sex ratio, excluding jacks, was 2.1:l in 
the Bear Creek escapement. Six (17.6%) of the 34 jack coho enumerated from 
the trap resulted from 18,377 Bear Lake smolts fin marked and released at 
the weir in 1980. The 28 unmarked jacks returned prematurely from the 
unmarked segment (56,545 smolts) of the 1980 Bear Lake out-migration passed 
downstream. 

Coho Salmon Egg-Takes: 


A total of 258 males and 1,050 females were held in the Bear Creek holding 
facility from September 11 to October 25. Stream temperatures ranged from 
5.0°C to 10°C (41°F - 50°F), and flows from 15 to 174 cfs during this 
period. Male and female holding mortalities were 15.5% and 29.6%, respec-
tively. A total of 601 females and 169 males were artificially spawned, 
yielding an estimated 2,384,000 fertilized eggs. Mean fecundity was 3,967 
eggs per female, only slightly higher than that obtained (3,846) from 
females in 1979. Eggs were fertilized at an average rate of 1 male: 3.6 
females. Dead egg loss after physcial shocking at Fort Richardson Hatchery 
averaged 6.1% (Krolick, personal communication). All spawned carcasses 
were deposited in Bear Lake for natural fertilization. 

Assistance was provided to Dr. Joseph Sullivan, Fisheries Rehabilitation, 

Enhancement and Development Division pathologist, in conducting an experf- 

ment to determine the extent Bear Lake coho were infected with bacterial 

kidney disease (BKD), Renibacterium salmoninarum, and whether injecting 

them with the antibiotic erythromycin-phosphate would help to minimize 

holding mortality. The heavy holding losses, 75.9% and 70.3% for males and 

females respectively, experienced at Bear Creek in 1979 precluded obtaining 

the 1.9 million egg requirement, and prompted the need for this experiment. 


Test results indicated (Sullivan, personal communication) that of the 65 
Erythromycin-phosphate (Ery-PO ) and saline injected coho spawners sampled, 
over 50% were positive for B&. Saline injected fish showed only slightly 



Males Females Sexes Combined 

Lot No. FL Wt. No. FL Wt. No. FL Wt. 


UNM -549 658.0 -3.40 -291 656.4 3.54 -840 657.5 3.45 


Tota l  575 658.0 3.40 299 656.6 3.54 874 657.5 3.34 




higher  (6%) incidence of t h e  d i s e a s e  t h a n  d i d  those  wi th  t h e  an t ib iop ic .  
The 142 m o r t a l i t i e s  (dead pri .or t o  egg- takes)  examined f a i l e d  t o  show any 
evidence of BKD, p o s s i b l y  due t o  kidney t i s s u e  d e t e r i o r a t j o n  and/or  bacte- 
r i a l  c e l l  bre,akdowri. S u b s t a n t i a l  incrc.asrs in survjva  1 of boLh the s a l  in^ 
arld Ery-YO (22% and 30%, r e s p e c t i v e l y )  f i s h  were rioted f o r  t h e  second 
exper imentaj  l o t ,  9/25/80, compared t o  t h e  f i r s t  one, 9/19/80. This 
sugges t s  t h a t  a more advanced reproduc t ive  s t a t e  may provide t h e  pre-
spawners wi th  a g r e a t e r  r e s i s t a n c e  t o  t h e  d i s e a s e .  Paradoxica l ly ,  sa l ine  
i n j e c t e d  coho survived 4% b e t t e r  t h a n  t h e  Ery-PO l o t  i n  t h i s  experiment. 

4Therefore ,  f u r t h e r  exper imentat ion on Bear Lake coho wi th  t h i s  a n t i b i o t i c  
t o  prevent  f u t u r e  holding l o s s e s  appears  t o  be u n j u s t i t i a b l e .  

Other Species :  

A t o t a l  of 1 ,458  a d u l t  and two jack  sockeye salmon were captured i n  the 
upstream t r a p  from June 5  t o  J u l y  21. Most a d u l t s  (99.1%) were Age 1 .2 ,  
su rv iv ing  from 11,670 Age 1 . 0  smol ts  t h a t  emigrated Bear Lake i n  1978. 
With t h e  s i x  Age 1.1 jacks  and 1,445 Age 1 . 2  a d u l t s  es t imated i n  1979 and 
1980, r e s p e c t i v e l y ,  smol t - to-adul t  s u r v i v a l  thus  f a r  i s  12.4%. Three-ocean 
a d u l t s  a r e  expected t o  r e t u r n  from t h i s  smol t  out-migrat ion i n  1981. No 
three-ocean a d u l t s  were d e t e c t e d  i n  t h e  popula t ion  sample (n=351),  nor were 
a n t i c i p a t e d  i n  t h e  1980 Bear Lake escapement because no smol ts  were pro-
duced by t h e  1975 p a r e n t  brood y e a r  (seven Age 1.1 j a c k s ) .  Three Age 2 . 2  
a d u l t s  (0.9%) i n  t h e  sample apparen t ly  s t r a y e d  from t h e  Grouse Lake escape- 
ment, s i n c e  t h i s  age group would have had t o  r e s u l t  from Age 2 .0  smolts in 
1978, a l s o  produced by 1975 brood y e a r  escapement. Though n o t  sampled i o r  
age ,  t h e  two jacks  observed i n  1980 were probably Age 2 . 1  f i s h  returning 
from 701 age 2 . 0  smol ts  emigrat ing i n  1979. Only 31 Age 1 . 0  smolts were 
es t imated  i n  t h e  1979 Bear Lake out-migrat ion.  Mean f o r  l e n g t h s  f o r  Age 
1 . 2  males and females were 560.4 and 526.6 mm, r e s p e c t i v e l y .  

Pink salmon f i r s t  e n t e r e d  t h e  t r a p  i n  l a t e  J u l y ,  and e v e n t u a l l y  moved 
downstream t o  spawn from mid-August t o  e a r l y  September. An estimated 
13,300 p ink  salmon spawned i n  lower Bear Creek i n  1980 (Kyle, personal 
communication). 

One chum salmon was captured i n  t h e  upstream t r a p  on September 12.  This 
s p e c i e s  i s  r e l a t i v e l y  uncommon i n  Bear Creek i n  any y e a r .  

bpstream migra t ing  Dolly Varden ascended Bear Creek t o  t h e  weir  i n  mid- 
J u l y ,  and continued moving i n  and o u t  of t h e  t r a p  throughout t h e  remaining 
f i e l d  season.  

A l l  f i s h  s p e c i e s  o t h e r  t h a n  sockeye o r  coho salmon were r e t a i n e d  below the 
we i r .  

1ltili;inct.d Cotlo Sa 1 mon Production: 

Plarked (Ad-CWT) coho spawning escapements bound f o r  Seward Lagoon and 
Grouse Lake were es t imated  a t  384 and 143 a d u l t s ,  r e s p e c t i v e l y .  A t o t a l  of 
85 RV and 103 LV marked coho were es t imated  i n  t h e  Bear Creek and Bear Lake 



pements, r e s p e c t i v e l y .  Also,  unmarked coho escapements a t t r i b u t e d  t o  
rked segments of 1979 Seward Lagoon, Grouse Lake, Rear Creek, and Bear 

smolt r e l e a s e s  were 2,045, 524, 287, and 4,157 a d u l t s ,  r e s p e c t i v e l y .  
escapements Include observed s t r a y s  i n  l o c a l  index s t reams and coho 

n es t imated t aken  i n  t h e  shore  f i s h e r y  a f t e r  t h e  Resrlrrectiori Bay 
o r t  t r o l l i n g  e f f o r t  terminated (Table 1 6 ) .  Overa l l  smol t - to-adul t  s u r -
val  of marked and unmarked Bear Lake smol ts  was 5.14%, o r  1.14% h igher  
an t h a t  r e a l i z e d  f o r  t h e  1978 Bear Lake out-migrat ion.  I t  i s  noted t h a t  
ar Lake smolts i n  1979 were more robus t  (K=1.05) than  smolts i n  1978 
=0.99) on t h e  average.  T o t a l  e s t imated  smol t - to-adul t  s u r v i v a l  of t h e  
a r  Creek hatchery smolt  l o t ,  however, was only  2.18% o r  n e a r l y  3.0% lower 
an t h a t  of Bear Lake smol ts .  The reason f o r  t h i s  r e l a t i v e l y  low s u r v i v a l  

unknown i n  view of t h e  s u c c e s s f u l  r e t u r n s  from t h e  two previous  Bear 
eek p l a n t s ,  and t h a t  Bear Creek ha tchery  smol ts  were about t h e  same s i z e  
8.2 g - 25/ lb )  a s  Bear Lake smol ts  (19.5 g - 23/ lb )  i n  1979. T o t a l  smolt  
rv ival  of t h e  Seward Lagoon and Grouse Lake ha tchery  smolt  p l a n t s  were 

stimated a t  4.04% and 3.04% r e s p e c t i v e l y .  Summaries of t o t a l  s u r v i v a l s  
o r  Bear Lake, Seward Lagoon, Bear Creek and Grouse Lake smolt  r e l e a s e s  a r e  
resented i n  Tables 18 ,  19 ,  20 and 21, r e s p e c t i v e l y .  

ince 1976, Bear Lake has  been s tocked a t  approximately 1,250 i n s t e a d  of 
ormerly (1972-1975) 2,500 coho salmon f i n g e r l i n g s  p e r  h e c t a r e  wi th  t h e  
ollowing r e s u l t s  : (1) Though Bear Lake averaged about 1 ,700 fewer smol ts  
e r  year (1977-1979) a t  t h e  reduced s tock ing  d e n s i t y ,  f inger l ing- to - smol t  
urvival  increased 70% over  t h e  p rev ious  (1973-1976) smolt product ion 
er iod;  ( 2 )  t h e  percentage o f  f i n g e r l i n g  r e l e a s e s  r e s u l t i n g  i n  y e a r l i n g  
Age 1.0) smolts inc reased  from on ly  3% (1975) t o  43% (1979), w i t h  y e a r l i n g  
mol t - to-f inger l ing biomass (kg) r a t i o s  s i m i l a r l y  r i s i n g  from 0 . 4 : l  t o  
.9:1 i n  t h a t  t ime span; (3)  h e a l t h i e r ,  more robus t  smol ts  i n  1977-1979 
condition f a c t o r  K=1.02) averaged 66% h igher  smol t - to -adu l t s  s u r v i v a l  than 

t h e i r  e a r l i e r  c o u n t e r p a r t s  wi th  K=0.97. 

&though t h e  1980 y e a r l i n g  smolt  biomass r a t i o  (6 .8 :  1 )  produced from t h e  
1979 Bear Lake f i n g e r l i n g  p l a n t  was t h e  h i g h e s t  observed s i n c e  1973 

%.9:1), approximately 26,000 fewer age 1 . 0  smol ts  r e s u l t e d  from t h e  small  
f inger l ings  s tocked.  Only 24.2% of t h e  1979 f i n g e r l i n g  p l a n t  emigrated a s  
dge 1 . 0  smol t s ,  compared t o  43.0% f o r  t h e  1978 f i n g e r l i n g  r e l e a s e ,  r e -
~ u l t i n g  i n  n e a r l y  a 500 kg reduc t ion  i n  t o t a l  smolt biomass produced. I t  
is not known whether a l a r g e  p o r t i o n  of t h e  1979 p l a n t  d i e d  a t  Age 0 . 0 ,  o r  
chose t o  remain i n  Bear Lake a s  Age 1 . 0  r e s i d u a l s  t o  emigrate  a s  Age 2.0 
m o l t s  i n  1981. The l a t t e r  occurred i n  1975 from t h e  1973 Bear Lake 
f inger l ing  r e l e a s e ,  c o n s i s t i n g  of f i s h  averaging t h e  same s i z e  (1,50O/kg o r  
681/lb), when 34.6% of t h a t  p l a n t  produced Age 2 .0  smol ts .  Should t h i s  
prove t o  b e  t h e  case  f o r  t h e  1979 p l a n t ,  an  unheal thy s i t u a t i o n  may e x i s t  
for  the  1981 f i n g e r l i n g  r e l e a s e  due t o  an  abundance of p reda to ry  Age 2.0 
smolts rerna in ing  i n  Bear Lake s i m ~ ~1taneous with s tock ing  smal l  f i n g e r l i n g s .  
Therefore, f u t u r e  Bear Lake Cingcrlir ig r e l e a s e s  should c o n s i s t  of f i sh 
averaging no smal le r  t h a n  772/kg (350/ lb)  t o  a l low t h e  major p o r t i o n  t o  



Table 18. Survival of Bear Lake Coho Salmon Adults from Seaward Migrations of Srnolts Fin Marked at Bear 

Creek Weir, 1975-1979. 

Seaward 
Migration 
Year 

Number of 
Srnolt Release 

Age Composition 
of Out-Migration 

1975 11,532 
131,180 

8.0% - Age 1.0 
91.4% - Age 2.0 
0.6% - Age 3.0 

68.7% - Age 1.0 
30.2% - Age 2.0 
1.1% - Age 2.0 

49.8% - Age 1.0 
48.4% - Age 2.0 
1.7% - Age 3.0 
0.1% - Age 4.0 

82.2% - Age 1.0 
16.8% - Age 2.0 
0.4% - Age 3.0 

92.2% - Age 1.0 
7.8% - Age 2.0 

Mean Fork 
Length (mrn) 

Fin-clip 
Used 

Number of 
Adults Returning* 

Percentage 
Return 

107.3 
129.2 
150.7 

Ad 
Ad 1,603 

106.3 
134.9 
161.0 

113.1 
129.5 
182.8 
192.0 

120.0 
134.8 
191.7 

120.6 
146.2 

* Includes boat and shore sport harvest estimates. 
nn Marked only 25.0% of out-migration. 
-*+L Marked only 10.0% of out-migration. o , 



- -- -- 

Brood Smolt L i b e r a t i o n  Data Adult Return Data* T o t a l  Return 
Year O r i g i n  Mark R e l e a s e D a t e  Number F i sh /kg( lb )  O+Ocean(Jacks) 1-Ocean Number Percent  

No. % No. % 

1966 Oregon Ad 4/18-22/68 42,200 40.1 (18.2) 0 0.00 15 0.04 15 0.04 

1967 Oregon Ad 5/6-7169 27,100 32.2 (14.6) 1 0.00 6 0.02 7 0 .03  

1968 Bear Lake Ad 5119-27/70 39,750 23.8 (10.8) 952 2.39 5,114 12.87 6,066 15.26 

1969 Bear Lake Ad 5/17/71 10,900 31.3 (14.2) 3 0.03 1,519 13.94 1 ,522 13.96 

1970 Kodiak Ad 5/31/72 66,500 37.0 (16.8) 915 1.38 2,963 4.46 3,878 5.83 

1971 Seward Lagoon Ad-LV 5/7-9173 30,200 19 .6  ( 8 .9)  140 0.46 125 0 .41  265 0.88 

1972 Kodiak Ad-RV 5/6-11/74 100,000 20.7 ( 9 . 4 )  4 , 7 6 4 4 . 7 6  3,885 3.89 8,649 8.65 

1973 Seward Lagoon Ad-LV 5/15-19/75 100,700 20.1 ( '3.1) 2,610 2.59 1 ,971  1.96 4 ,581 4.55 

1974 Bear Lake LV 514-10176 100,600 28.2 (12.8) 600 0.60 4 ,513 4.49 5 ,113 5.08 

1975 Bear Lake RV 5/6-13/77 100,450 27.7 (10.3) 1,622 1 , 6 1  7,710 7.68 9,332 9.29 

1976 Seward Lagoon Ad-CWT 611-5/78 125,979 21.7 ( 9.9) 147 0 .12 1,080 0.86 1 ,227 0.98 

1977 Bear Lake Ad-CWT* 5114-15/79 97,840 63.9 (29.0) 0 0.00 3,956 4.04 3,956 4.04 

* Inc ludes  boat  and shore s p o r t  h a r v e s t  e s t i m a t e s .  

J-.1. Release  cons i s ted  o f  74,220 unmarked (75.9%) and 23,620 marked (24.1%) smol t s .  

http:4,7644.76


Table 20 .  A Summary of Hatchery Reared Coho Salmon Smolt Releases  i n  Lower Bear Creek 

Brood Smolt L ibera t ion  Data Adult Return Data$; -T o t a l  Return 
Year Or ig in  Mark Release  Data Number P i sh /kg( lb )  O+Ocean(jacks) 1-Ocean Number Percen t  

No. % No. % 

Oregon 


Bear Lake 


Bear Lake 


Kodiak 


Bear Lake 


Bear Lake 


Seward Lagoon 


Bear Lake 


* Inc ludes  b o a t  and shore  s p o r t  h a r v e s t  e s t i m a t e s .  

J.-?-
,, A t o t a l  of 29,200 smolts (72.3%) were unmarked and 11,200 (27.7%) were marked. 



Brood 
Year Origin Mark 

Smolt Liberation Data 
Release Date Number Fish/kg(lb) O+Ocean(jacks) 

No. % Nos. 
l-Ocean 

% 
Number Percent  

1974 Bear Lake RV 5110-12/76 35,200 26.8 (12.2) 50 0.14 1 ,498  4.26 1,548 4.40 

1975 Bear Lake LV 5/15-17/77 35,100 22.3 (10.1) 446 1 .27  2,304 6.56 2,750 7.83 

1976 Seward Lagoon Ad-CWT 5/30/78 53,555 24.9 (11.3) 118 0.22 801 1.50 919 1.72 

1977 Bear Lake Ad-CWn* 5/16/79 44,000 6 2 , 6 1 2 8 . 4 )  0 0.00 1 ,337  3.04 1,337 3.04 

* Includes boat and shore s p o r t  harvest e s t i m a t e s .  

A t o t a l  of 11,750 smolts (26.7%) were marked, 32,250 (73.3%) were unmarked. 



Barring future egg shortages, the current Bear Lake stocking der~si ty 

(L,250/hectare or 5001acre) will. be maintained until findings indicate it 

should be readjusted to increase smolt production in the future. Despite 

the reduced Age 1.0 smolt production in 1980, Bear Lake's optimum annual 

smolt yield under natural conditions still appears to approximate 100,000 

smolts with K=1.01 for a total biomass production of 2,100 kg. 


It may be possible to increase Bear Lake's carrying capacity of juvenile 
coho via artificial fertilization of its rearing environment. The F.R.E.D. 
Division limnological research section has collected baseline data on Rear 
Lake's water chemistry, primary productivity levels, benthic communities 
and zooplankton populations during the past 2 years to determine the feasi- 
bility of conducting such an experiment in Bear Lake. Although the Bear 
Lake Enhancement Report has not yet been finalized, preliminary findings 
indicate that the lake's salmon production likely will benefit from artifi- 
cia 1 nut rirnt ianrichment.. Depcndj ng on final recomeridat iorls c-onc1 ~ ~ t l ( ~ d  
troni the report, and possible sources of funding, artificial fertilization 
of Bear Lake under carefully controlled conditions may commence in the near 
future. 

Two variable mesh (112'' - 2" bar measure) monofilament gill nets were set 
in Seward Lagoon on November 24 to obtain a holdover abundance index esti- 
mate of June's 0-age coho smolt plant (100,800 at 391lb). The 4.0 juvenile 
coho catch per net-hour was twice the highest catch rate (July, 1972 - 2.0 
coholnet-hr) observed for residual Age 1.0 planted smolts in Seward Lagoon 
since 1970. The Age 0.0 fish sampled ( ~ 5 1 )  averaged 112.5 mm and 14.61 g, 
were 36% Ad-CW marked, and probably represent the smallest individuals at 
time of release. Test-netting will be conducted again in the spring of 
1981, prior to the 1981 0-age smolt release, to compare that CPUE with the 
previous fall's. 
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