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A B S T R A C T  

The p r e - e m e r g e n t  f r y  i n d i c e s  on t h e  T e r r o r  R i v e r  and K i z h u y a k  
R i v e r  w e r e  g e n e r a l l y  f a i r  t o  g o o d .  H i g h  w a t e r s  d u r i n g  t h e  f a l l  
o f  1987  r e s u l t e d  i n  s c o u r i n g  i n  b o t h  r i v e r  s y s t e m s .  However  
s p r i n g  c l i m a t i c  c o n d i t i o n s  w e r e  m i l d  and an a v e r a g e  t o  l o w e r  t h a n  
a v e r a g e  p i n k  s a l m o n  r e t u r n  i s  e x p e c t e d  i n  1989 .  The p e a k  i n d e x e d  
p i n k  s a l m o n  e s c a p e m e n t  i n  1 9 8 8  was 124 ,000  i n  t h e  T e r r o r  R i v e r  
and 39 ,000  i n  t h e  K i z h u y a k  R i v e r .  The p e a k  i n d e x e d  chum s a l m o n  
e s c a p e m e n t s  i n  1 9 8 8  w e r e  15 ,000  i n  t h e  T e r r o r  R i v e r  and  27,000 i n  
t h e  K i z h u y a k  R i v e r .  These a r e  a t  o r  n e a r  p e a k  i n d e x e d  e s c a p e -  
m e n t s  f o r  t h e s e  r i v e r s  s i n c e  t h i s  s t u d y  began .  

K e y  W o r d s :  T e r r o r  L a k e  H y d r o e l e c t r i c  P r o j e c t ,  Salmon,  
O n c o r h v c h u s ,  P r e - e m e r g e n t  f r y ,  S p a w n i n g  d i s t r i b u t i o n ,  Escapemen t  



INTRODUCTION 

P r i o r  t o  deve lopmen t  of  t h e  T e r r o r  Lake h y d r o e l e c t r i c  p r o j e c t  
p o t e n t i a l  b e n e f i c i a l  and d e t r i m e n t a l  i m p a c t s  on t h e  salmon 
p o p u l a t i o n s  of  t h e  T e r r o r  R i v e r  and Kizhuyak R i v e r  were 
i d e n t i f i e d  (AEIDC, 1 9 8 1 ) .  C h a n g e s  i n  s t r e a m  f l o w  and 
t e m p e r a t u r e  d i r e c t l y  a f f e c t  salmon spawning and egg s u r v i v a l .  
In 1981 t h e  A l a s k a  Depar tment  o f  F i s h  and Game (ADF&G), 
Commercial F i s h e r i e s  D i v i s i o n  (CFD), e n t e r e d  i n t o  an ag reemen t  
w i t h  t h e  Kodiak E l e c t r i c  A s s o c i a t i o n  ( K E A )  t o  a s s e s s  t h e  
m a g n i t u d e  o f  c h a n g e ,  i f  a n y ,  i n  t h e  p i n k  sa lmon (Oncorhvnchus  
q o r b u s c h a )  and chum salmon (Oncorhvchus  k e t a )  p o p u l a t i o n s  i n  
t h e s e  two r i v e r s .  S t u d y  began i n  1982 t o  measu re  p r e - p r o j e c t  
l e v e l s  o f  spawning  and egg s u r v i v a l  and have c o n t i n u e d  t h r o u g h  
f a c i l i t y  c o n s t r u c t i o n  and s u b s e q u e n t  o p e r a t i o n s .  S p e c i f i c a l l y ,  
C F D  w i s h e s  t o  e v a l u a t e  ( 1 )  sa lmon egg and f r y  s u r v i v a l ,  ( 2 )  
t i m i n g  o f  sa lmon f r y  emergence ;  and ( 3 )  t r e n d s  i n  salmon 
e scapemen t  m a g n i t u d e  and spawner  d i s t r i b u t i o n .  

The T e r r o r  and Kizhuyak R i v e r s  a r e  l o c a t e d  i n  n o r t h  c e n t r a l  
Kodiak I s l a n d  ( F i g u r e  1 ) .  The a r e a s  o f  s t u d y  encompassed 
a p p r o x i m a t e l y  t h e  l ower  1 . 5  m i l e s  o f  e a c h  r i v e r .  The T e r r o r  
R i v e r  e x t e n d s  some 7 . 5  m i l e s ,  r u n n i n g  down from T e r r o r  Lake 
( F i g u r e  2 ) .  A n  e a r t h e n  and c o n c r e t e  dam was c o n s t r u c t e d  a t  t h e  
l a k e  o u t l e t  t o  i n c r e a s e  t h e  l a k e ' s  volume and c o n t r o l  o u t f l o w .  A 
5 m i l e  t u n n e l  was d r i l l e d  t o  d i v e r t  w a t e r  down t o  a  powerhouse i n  
t h e  Kizhuyak  B a s i n .  

I t  s h o u l d  be n o t e d  t h a t  d a t a  c o l l e c t e d  d u r i n g  t h e  C F D  annua l  
s t u d i e s  may n o t  n e c e s s a r i l y  be c o n c l u s i v e  enough t o  a s s e s s  
s p e c i f i c  c h a n g e s  w i t h i n  t h e  sa lmon p o p u l a t i o n s  i n  q u e s t i o n  
(Ma l loy  1 9 8 1 ) .  A n  i n t e r i m  d a t a  a n a l y s i s  r e p o r t  w i l l  be comple t ed  
i n  t h e  f a l l  o f  1989 ,  and a  f i n a l  r e p o r t  w i l l  be p r e p a r e d  a f t e r  
t h e  end o f  t h e  s t u d y  p e r i o d  i n  1991 .  T h i s  r e p o r t  d e t a i l s  t h e  
e f f o r t s  o f  C F D  d u r i n g  t h e  1988  s e a s o n .  

PRE-EMERGENT F R Y  SAMPLING 

Methods and P r o c e d u r e s  

P r e - e m e r g e n t  f r y  s a m p l i n g  i n v o l v e d  h y d r a u l i c a l l y  e x c a v a t i n g  s a c  
f r y  and e g g s  f rom spawning h a b i t a t .  Sampl ing  l o c a t i o n s  f o r  bo th  
r i v e r s  a r e  shown i n  f i g u r e s  3 and 4 .  P e r s o n n e l  and equ ipmen t  
were  t r a n s p o r t e d  t o  t h e  s i t e s  w i t h  a  Be l l  Long Ranger  h e l i c o p t e r .  
Ten s a m p l e s  were  c o l l e c t e d  a t  e ach  p r e - s e l e c t e d  sampl i n g  a r e a .  
For each  s amp le  a  c i r c u l a r  c o l l e c t i o n  f r a m e ,  two f e e t  i n  
d i a m e t e r ,  was p l a c e d  on t h e  s t r e a m  bed c i r c u m s c r i b i n g  t h e  a r e a  t o  
be e x c a v a t e d .  A Hornel i te  XLS pump f o r c e d  an a i r / w a t e r  m i x t u r e  
t h r o u g h  a  s t e e l  p robe  which was m a n u a l l y  worked i n t o  t h e  s t r e a m  
bed .  A l l  l i g h t  m a t e r i a l s ,  i n c l u d i n g  e g g s  and f r y ,  t h a t  bubb led  
up o u t  o f  t h e  g r a v e l  were  swept  by t h e  c u r r e n t  i n t o  a  t a p e r e d  n e t  
a t t a c h e d  t o  t h e  downstream s i d e  o f  t h e  c o l l e c t i o n  f r a m e .  The n e t  



was e m p t i e d  i n t o  a  p l a s t i c  b i n  a n d  t h e  f r y  a n d  e g g s  i d e n t i f i e d  
and  c o u n t e d .  F r y  d e v e l o p m e n t ,  a s  i n d i c a t e d  by t h e  p e r c e n t  
a b s o r p t i o n  o f  t h e  y o l k  s a c ,  was n o t e d .  A r e l a t i v e  i n d e x  o f  l i v e  
f r y  a b u n d a n c e  was  d e v e l o p e d  f o r  e a c h  p o r t i o n  o f  t h e  r i v e r  
s ampl  e d .  

R e s u l t s  

T e r r o r  R i v e r  

S a m p l i n g  was  a c c o m p l i s h e d  b e t w e e n  25  March a n d  6  A p r i l  1 9 8 8  and  
i s  s u m m a r i z e d  i n  ( T a b l e  1 ) .  The  l i v e  f r y  i n d i c e s  f o r  t h i s  r i v e r  
w e r e  l o w e r  t h a n  m o s t  s t u d y  y e a r s ,  p a r t i c u l a r l y  t h e  u p p e r  r i v e r  
s a m p l i n g  s i t e s  ( T a b l e  2 ) .  H igh  w a t e r  f r o m  h e a v y  r a i n s  i n  t h e  
f a l l  o f  1 9 8 7  r e s u l t e d  i n  s c o u r i n g  o f  t h e  s p a w n i n g  a r e a s .  
H o w e v e r ,  s p r i n g  c l i m a t i c  c o n d i t i o n s  w e r e  m i l d  a n d  a n  a v e r a g e  t o  
l e s s  t h a n  a v e r a g e  r e t u r n  i s  e x p e c t e d  f o r  1 9 8 9 .  

K i z h u y a k  R i v e r  

S a m p l i n g  was  a c c o m p l i s h e d  b e t w e e n  13 March a n d  4 A p r i l  1988 a n d  
i s  s u m m a r i z e d  i n  ( T a b l e  3 ) .  The  l i v e  f r y  i n d i c e s  on t h i s  r i v e r  
w e r e  m o r e  v a r i a b l e  c o m p a r e d  t o  p a s t  i n d i c e s  ( T a b l e  4 ) .  I n d i c e s  
f o r  A D F & G  s a m p l e  s i t e s  B e a v e r  Pond C r e e k  w e r e  a t  o r  n e a r  p a s t  
y e a r s  a v e r a g e  i n d i c e s .  High  w a t e r  f r o m  h e a v y  r a i n s  i n  t h e  f a l l  
o f  1 9 8 7  r e s u l t e d  i n  s c o u r i n g  o f  t h e  s p a w n i n g  a r e a s ;  h o w e v e r  
s t r e a m  c o n d i t i o n s  a l l o w e d  sampl  i n g  b e l o w  W a t c h o u t  C r e e k  f o r  t h e  
f i r s t  t i m e  a n d  r e s u l t s  i n d i c a t e d  g o o d  o v e r - w i n t e r  s u r v i v a l .  
S p r i n g  c l i m a t i c  c o n d i t i o n s  w e r e  m i l d  w h i c h  s h o u l d  r e s u l t  i n  a t  
l e a s t  a n  a v e r a g e  r e t u r n  f o r  1 9 8 9 .  

ESCAPEMENT MAGNITUDE AND DISTRIBUTION 

Methods  a n d  P r o c e d u r e  

E s c a p e m e n t  e n u m e r a t i o n  and  s p a w n e r  d i s t r i b u t i o n  m a p p i n g  was  
c o n d u c t e d  by a e r i a l  s u r v e y  f r o m  s m a l l  f i x e d  w i n g  a i r c r a f t  ( C e s s n a  
2 0 6 ,  S u p e r c u b ) .  S u r v e y s  w e r e  a t t e m p t e d  t w i c e  w e e k l y  t h r o u g h  t h e  
d u r a t i o n  o f  s p a w n i n g ,  a s  w e a t h e r  p e r m i t t e d .  On e a c h  f l i g h t  t h e  
o b s e r v e r  e s t i m a t e d  t h e  number  o f  e a c h  s a l m o n  s p e c i e s  i n  t h e  b a y s ,  
i n t e r t i d a l  z o n e s ,  a n d  t h e  r i v e r  s y s t e m s .  P i n k  s a l m o n  s e a s o n  
e s c a p e m e n t s  w e r e  f i g u r e d  by a d d i n g  t h e  h i g h e s t  c o u n t s  3 0  o r  more  
d a y s  a p a r t .  F o r  e x a m p l e ,  f o r  a  p a r t i c u l a r  r i v e r  a  h i g h  
e s c a p e m e n t  c o u n t  o f  1 0  A u g u s t  w o u l d  b e  a d d e d  t o  a  h i g h  c o u n t  o f  
1 8  S e p t e m b  r t o  a r r i v e  a t  a  t o t a l  i n d e x e d  e s c a p e m e n t  e s t i m a t e  f o r  e t h e  s e a s o n  . C h u m  s a l m o n  e s c a p e m e n t  e s t i m a t e s  a r e  made f r o m  t h e  
p e a k  c o u n t s  a t  e a c h  s y s t e m .  T h e s e  c o u n t s  a l s o  s e r v e  a s  a  
r e l i a b l e  i n d e x  o f  t o t a l  e s c a p e m e n t s .  Bo th  t y p e s  o f  e s c a p e m e n t  
e s t i m a t e s  a r e  c o m p a r a b l e  f r o m  o n e  y e a r  t o  t h e  n e x t .  S p a w n e r  

~ C F D  c a l c u l a t e d  i n d e x e d  e s c a p e m e n t s  f o r  a l l  m a j o r  p i n k  
s a l m o n  s y s t e m s  i n  a  s i m i l a r  m a n n e r .  



e s t i m a t e s  a r e  c o m p a r a b l e  f r o m  one  y e a r  t o  t h e  n e x t .  Spawner 
d i s t r i b u t i o n  was a l s o  n o t e d  d u r i n g  a e r i a l  s u r v e y s ,  and was 
r e c o r d e d  on a  1 : 2 4 , 0 0 0  f i e l d  map. A f o o t  s u r v e y  o f  e a c h  r i v e r  
s y s t e m  was t o  b e  c o n d u c t e d  n e a r  t h e  p e a k  o f  s p a w n i n g  t o  f u r t h e r  
d o c u m e n t  s p e c i e s  m a g n i t u d e  and d i s t r i b u t i o n .  U n f o r t u n a t e l y ,  
b e c a u s e  o f  w e a t h e r  and t h e  e x t e n d e d  w e i r  camp o p e r a t i o n s  t h e  f o o t  
s u r v e y s  w e r e  n o t  c o n d u c t e d  i n  1988 .  

R e s u l t s  

T e r r o r  R i v e r  

A e r i a l  s u r v e y  d a t a  a r e  l i s t e d  i n  ( T a b l e  5 ) .  The i n d e x e d  p i n k  
s a l m o n  e s c a p e m e n t ,  e s t i m a t e d  b y  c o m b i n i n g  h i g h  c o u n t s  made on 4  
A u g u s t  and 8  S e p t e m b e r  1988  was 124 ,400  f i s h .  T h i s  i n d e x e d  
e s c a p e m e n t  i s  w e l l  above  t h e  e v e n - y e a r  a v e r a g e s  o f  67 ,150 f i s h  
( T a b l e  6 ) .  The p e a k  chum s a l m o n  e s c a p e m e n t  c o u n t  was made on  8  
S e p t e m b e r  1 9 8 8  a t  15 ,000 f i s h .  T h i s  c o u n t  e q u a l s  t h e  p e a k  c o u n t  
o f  1987 ,  b o t h  o f  w h i c h  a r e  t h e  h i g h e s t  c o u n t s  o b s e r v e d  s i n c e  t h e  
s t u d y  began  ( T a b l e  7 ) .  

S p a w n i n g  d i s t r i b u t i o n  i s  shown i n  F i g u r e s  5 and 6 .  D i s t r i b u t i o n  
showed l i t t l e  c h a n g e  f r o m  p r e v i o u s  y e a r s ,  w i t h  s p a w n e r s  u t i l i z i n g  
t h e  e n t i r e  r a n g e  o f  s p a w n i n g  h a b i t a t  (D. P r o k o p o w i c h ,  A l a s k a  
D e p a r t m e n t  o f  F i s h  and Game, K o d i a k ,  p e r s o n a l  c o m m u n i c a t i o n ) .  

K i z h u y a k  R i v e r  

A e r i a l  s u r v e y  d a t a  a r e  l i s t e d  i n  ( T a b l e  8 ) .  The i n d e x e d  p i n k  
s a l m o n  e s c a p e m e n t ,  e s t i m a t e d  b y  c o m b i n i n g  h i g h  c o u n t s  made on  4  
A u g u s t  and  8  S e p t e m b e r  1988  was 39 ,910  f i s h .  T h i s  was t h e  
h i g h e s t  e v e n - y e a r  c o u n t  s i n c e  t h e  s t u d y  began  ( T a b l e  4 ) .  The 
p e a k  chum s a l m o n  c o u n t  was made on 8  S e p t e m b e r  a t  27,500 f i s h .  
T h i s  i s  t h e  s e c o n d  h i g h e s t  c o u n t  s i n c e  t h e  s t u d y  began  ( T a b l e  5 ) .  

Spawner  d i s t r i b u t i o n  i s  shown i n  F i g u r e s  7  and  8 .  Chum s a l m o n  
w e r e  w e l l  d i s t r i b u t e d  t h r o u g h o u t  t h e  s p a w n i n g  h a b i t a t  ( L .  M a l l o y ,  
A1 a s k a  D e p a r t m e n t  o f  F i s h  and  Game, K o d i a k ,  p e r s o n a l  commun ica -  
t i o n ) .  



Table 1. 1988 Terror River Pre-Emergent Fry Sarrpl ing Results 

Nuher Swple Live Dead % Sarrple Range o f  H$ 
Sampl i~Locat ion Sarrples Dates Fry Eggs Fry Eggs W/Fry Fry Developnent T q .  Comnents 

Lower T e m r  
SW Forks-Tidal 10 4/6/88 454p 0 0 291p 250.17~ 60 .05 - .95 2°C 14 sculpin 

100 Black 
Dead Eggs 

Lower Terror 
NE Subtidal 10 4/6/88 4% 0 0 38 263.62p 100 a% 4°C 

4 9 3 ~ ~  265.23~~ .95ch 

Upper T e m r  
Themgraph 10 4/6/88 0 0 0 0 0 0 - 3°C 3 sculpin 

Ouzel Creek 10 4/6/88 0 0 0 0 0 0 - 5°C Chun fry i n  
creek. 227 
D.V. fry 

d 
Bear Creek 4's 4/6/88 - - - - - - - 3.X Pondfrozen 

Beaver Dam 
Frozen 

Consternation Creek 10 4/6/88 0 0 0 0 0 0 0 0°C 2 sculpin 

ADF&G Sampl ing Sites 50 3/25/88 150p 0 0 1,185 16.14~ 8 .90 1°C Signs o f  
Mainstream T e m r  25ch - - - 2.69ch scouring 

evident 



Table 2. Curparison o f  Pre-hryn t  Fry Indexes 1982 - 1988 Termr River: Live ~ry@ 

Lower Terror 
S.W. Fork Intertidal 

L w r  Terror 
N.E. Intertidal 

Upper Terror 
Thermograph 

Ouzel Creek 

Bear Creek 

Consternation Creek 

ADF&G Sarrple Sites 
Mai nstream-Temr 

Kodi ak/Afognak 
ADF&G Chined 



Tab1 e 3. 1988 Kizhuyak River Pre-hrgent  Fry Sanpl ing Results 

N&r Sanple Live Dead R" % Sanple Range o f  H$C 
Sanpl iwLocat ion Sanples Dates Fry Eggs Fry Eggs LF Index W/Fry Fry D e v e l w n t  Temp. C m n t s  

L w r  Chun Channel N/S 4/4/88 - - - - - - - 3°C Not sanpled 
Too deep 
Water backed 
up from new 
gravel bar 

Ki zhuyak-Above 
Chun Channel 

Kizhuyak 2nd Below 
Chun Channel 

Kizhuyak N.E. 
Fork-Tidal 

Ki zhuyak 

Kizhuyak 
Be1 ow Watchout 

ADF&G Sarrple Sites 
Beaver Pond Creek 

10 4/4/88 0 0 0 1 0 0 - 3°C Scouring 
Evident 



Table 4. Carparison o f  k - f3~ rgen t  Fry Indexes 1982 - 1988 Kizhuyak River: Live ~ry/M2 

Lower Terror 
Channel 

Ki zhuyak-hve 
Chun Channel 

Ki zhuyak River 
Below Chun Channel 

Ki zhuyak River 
N.E. Fork 

Kizhuyak River 
Above Forks/Watchout 

Ki zhuyak River 
Be1 ow Watchout 

ADF&G Sanple Sites 
Beaver Pond Creek 



Table  4A. Foo tno tes  f o r  unders tand ing  salmon escapement d a t a .  

V i s i b i l i t v :  I n d i c a t e s  w a t e r  v i s i b i l i t y  i n  t h e  f o l l o w i n g  c a t e g o r i e s :  

.$=Stream M=Mouth %=Bay A=A11 t h r e e  c a t e g o r i e s  o r  a n y  two c a t e g o r i e s  

F i s h  i n  Strezm: 

- : S t r e a m  n o t  s u r v e y e d  for  t h i s  s p e c i e s .  

0 : S t r e a m  s u r v e y e d  f o r  t h i s  s p e c i e s ,  none o b s e r v e d .  ~ 

N : Any n u m e r i c a l  d e s i g n a t i o n  r e f l e c t s  i n d e x e d  numbcr o f  l i v e  f i s h  
o b s e r v e d ;  p o r t i o n  o f  s t r e a m  s u r v e y e d  i n c l u d e s  100: o f  f i s h  i n  
s t r e a m  f o r  s u r v e y  d a t e .  Any d e v i a t i o n s  f rom t h i s  a r e  d e n o t e d  i n  
comments, e.g. c a r c a s s e s  and  p e r c e n t a g e  o f  s y s t e m  s u r v e y e d  f o r  
t h a t  p o r t i o n  o f  s t r e a m  e x p e c t e d  t o  c o n t a i n  f i s h  f o r  a  s p e c i f i c  
s u r v e y  d a t e .  

Ca t e o o r i e s  o f  F i s h  O c c u r r e n c e  

a/STREAM: F i s h  which  o c c u r  and  remain  w i t h i n  t h e  spawning a r e a  o f  a  
s t r e a m  o r  which  o c c u r  i n  a f r e s h w a t e r  p o r t i o n  o f  a s t r e a m  
d u r i n g  spawning  m i g r a t i o n ;  t h i s  w i l l  a l s o  i n c l u d e  f i s h  
o b s e r v e d  i n  t h e  mouth on  t h e  l a s t  s u r v e y  of  t h e  y e a r .  These  
f i s h  a r e  n o t  v u l n e r a b l e  t o  normal  i l l e g a l  f i s h i n g  methods and 
means. 

b / m :  Build-up o f  f i s h  i n  s a l t w a t e r  which  is  n o r m a l l y  c l o s e d  t o  
c o m e r c i a l  f i s h i n g .  T h e s e  f i s h  g e n e r a l l y  a r e  n o t  v u l n e r a b l e  t o  
l e g a l  f i s h i n g .  b u t  t h e y  may b e  v u l n e r a b l e  t o  i l l e g a l  f i s h i n g .  
T h i s  c a t e g o r y  i n c l u d e s  d e s i g n a t e d  l a g o o n s ,  a s  d e s c r i b e d  i n  t h e  
c l o s e d  w a t e r s  p o r t i o n  o f  t h e  Commercial F i s h i n g  R e g u l a t i o n s .  
These  f i s h  a r e  c o n s i d e r e d  t o  be homing i n  on t h e  s t r e a m  f o r  
which t h e y  a r e  documented and  w i l l  be c o u n t e d  a s  f i s h  i n  t h e  
s t r e a m  on  t h e  l a s t  s u r v e y  o f  t h e  y e a r .  

c/=: Bui ld-up  f i s h ,  i n  s a l t w a t e r  w h i c h  is  n o m a l l y  e i t h e r  open  t o  
c o m e r c i a l  f i s h i n g  o r  c l o s e d  t o  c o m e r c i a l  f i s h i n g  ( c l o s e d  
w a t e r  s a n c t u a r i e s ) .  which  may b e  a t  l e a s t  p a r t i a l  l y  v u l n e r a b l e  
t o  b o t h  l e g a l  and  i l l e g a l  f i s h i n g .  T h e s e  f i s h  w i l l  n o t  b e  
i n c l u d e d  i n  t h e  s t r e a m  c o u n t  u n l e s s  s p e c i a l  d e n o t a t i o n  i s  made 
i n  t h e  remarks column a n d  w i l l  o n l y  a p p l y  on  t h e  l a s t  s u r v e y  o f  
t h e  y e a r .  



Table 5. Terror River aerial 
survey resul t s  , 1988 Alaska Department o f  F ishand  Game 

Salmon Escapement Surveys, 1988 
(Aer ia l  Surveys Unless Noted i n  Remarks) 

Stream Date 1 V i s i b i l i t y  1 - - - - -  Fish i n  Stream------  I Bu i ld  Up Fish I Observer Remarks 
MM-DD Observer I S t r  Mou Bay1 Reds Coho Pink Chum I Mouth Bay 

Terror River 
253-331 7-14 Malloy I f  f B 1 0 0 500 1200 ) - 4OOOOP ) Looks good f o r  t h i s  date. Water f low good. 

15000Ch 
253-331 7-21 Malloy I f f g I  0 0 400 1800 1 - 58000P I Bui ld-up looks excel lent  f o r  t h i s  date. Uater f low 

2OOOOCh good. 
253-331 7-26 Malloy I 9  g e l  0 0 8800 5800 1 - 78000P I Chum bui ld-up best ever seen. Return f o r  both pinks 

52000Ch and chums excel lent.  Uater f low s t i  ll good. 
253-331 8- 4 Prokopowic I e e e I 0 0 71500 15000 1 52100P 23000P I - 

h 4400Ch 
253-331 9- 8 Prokopowic I e e e I 0 0 52900 10300 1 - - I G i l l n e t  f u l l  of dead salmon on Tidal Flate. Est. 

h 1,000 f i s h  i n  net. Above 4 m i le  creek 1,900 P, 100 
chum, Mainstream 41,5500 P, 9,000 chum, East 
Slough 5,000 pinks, 900 chum, Consternation 1,000 P, 
100 chuns, Bear Creek 0-blocked by Beaver Dam, 
Ouzet Creek 2,400 P, 200 chums. 

I I I I 
Report Date 10/04/1989 

(5\ 
Satmon Escapement Observations 



Tab1 e  6. Indexed e v e n - y e a r  p i n k  salmon e s c a p e m e n t s  into T e r r o r  
and K i z h u y a k  Rivers. 1 9 6 0 - 1 9 8 8  

Y e a r  T e r r o r  R i v e r  K i z h u y a k  R i v e r  



T a b l e  7. Chum salmon e s c a p e m e n t s ,  T e r r o r  and K i z h u y a k  
R i v e r s ,  1 9 8 2 - 1 9 8 8 .  

T e r r o r  River K i z h u y a k  R i v e r  
Y e a r  E s c a ~ e m e n t  E s c a ~ e m e n t  



Table 8. Kizhuyak River aerial 
survey results ,  1988 

Alaska Department of Fish 'and Came 
Salmon Escapement Surveys, 1988 

(Aer ia l  Surveys Unless Noted i n  Remarks) 

Stream Date 1 V i s i b i l i t y  - - - - -  Fish i n  Stream------  I Bu i ld  Up Fish Observer Remarks 
MM-DD Observer 1 S t r  Mou Bay1 Reds Coho Pink Chum I Mouth Bay I 

Kizhuyak River 
259-365 7-14 Malloy 0 50 1 - ZOOOP I Water f low good. 

5 100Ch 
259-365 7-25 Prokopowic I e e e I 0 0 0 0 I 1500P 15000P I Looks excel lent f o r  t h i s  time. Most f i s h  by K.E.A. 

h 19000Ch 50000Ch ramp. 
259-365 7-26 Malloy I I 0 0 0 200 1 4OOOCh 2lOOOCh I Chum bui ld-up very good f o r  t h i s  date. Water f low 

very good. 
259-365 8- 4 Prokopowic I g g g I 0 0 12900 24800 1 - - I Watchout - 700 chum. Above forks - 3,000 chum. 

h W.F. 13,000 mixed pinks andchum - 60% chums. Chum 
creek - 2,000 chuns. Beaver p o d  500 P., 500 chuns. 

259-365 9- 7 Prokopowic I g g g I 0 0 0 0 1  - - I P a r t i a l  survey - 38,000 f i s h  t o t a l .  Mixed pinks and 
h chums. 

259-365 9 - 8  Prokopowic I e e e I 0 115 26010 27500)  - - I Watchout Creek - 6,400 chum, 2,000 P, 15 coho. 
h Beaver Pond 3,600 P, 3,600 chun. Chum Creek 5,200 

chum, 500 P. Sloughs 4,300 pinks, 2,500 chum. 
EastFork 5,500 pinks, 5,600 chum. West Fork 9,600 
P., 3,000 chums. Uatchout Power house 510 P. 
1,200 chum, 100 coho. 

I I I I 
Salmon Escapement Observations Report Date 10/04/1989 





Figure 2 .  Terror Lake Hydroelectric Project. 



Figure 3. Terror River pre-emergent f r y  sampling s i t e s ,  1988. 
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Figure 4.  Kizhuyak River pre-emergent f r y  sampling s i t e s ,  1988. 



Figure 5. Terror River pink salmon distribution, 1988 
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gure 6 .  Terror River c h u m  salmon d i s t r i b u t i o n ,  1988 
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F i g u r e  7. Kizhuyak R i ve r  p i n k  salmon d i s t r i b u t i o n ,  1988. 



F i g u r e  8. Ki zhuyak  River c h u m  sa lmon  d i s t r i b u t i o n ,  1988. 
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Appendix A .  Commerci a1 Fisheries Division Expenditures , Terror River 
Hydroel ec t r i  c Project, 1987 

DATE 01/01/80 
PROGRAM 10 ETSLEBAL 

VERSlON 3.0 

ALASKA DEPARTMENT OF FISH AN0 W E  

LEDGER BALANCE SUMMARY FOR: 11039981 TERROR LAKE 

ENCUMBRANCES 
LINE ITEM ALLOUTIW EXPENOITURES ENCUMBRANCES PAID OBLIGATED CREDITS BALANCE 
.-----..-------..-.--.--.-----------*---...-.--..------.-------------.--------.----.------..*.---..-.-.-..--.*..------.-.---...----- 

100 - PERSONNEL 21,000.00 7,189.96 .OO -00 7.189.96 -00 13,810.W 

300 - CONTRACTUAL 5.000.00 2.067.00 .OO -00 2,067.00 . 00 2,933.M) 

LINES 200 - 500 6,050.M) 3.265.09 .OO .OO 3.265.09 .OO 2.f84.91 

ALL LINES 27,050.00 10,455.05 .OO .OO 10.455.05 .OO 16,594.95 
.---.-.--.___....--------------------...-----.---.----------.----------.------------------.------.------.-.-.-----.--.----*.-.------ 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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