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RED SALMON SPAWNING GROUND SURVEYS I N  THE NUSHAGAK AND TOGIAK DISTRICTS 

BRISTOL BAY, ALASKA, 1961 

INTRODUCTION 

I n  1961 t h e  Alaska Department o f  F i s h  and Game conducted surveys o f  r e d  salmon 
spawning grouhds i n  t h e  Nushagak and Togiak D i s t r i c t s ,  i n  western Alaska. The 
Department assumed t h e  r e s p o n s i b i l i t y  f o r  such surveys i n  1960 a f t e r  14 years  
o f  surveys by t h e  F i s h e r i e s  Research I n s t i t u t e .  The purpose o f  t h e  s tudy  i s  t o  
o b t a i n  an accura te  es t ima te  o f  t he  abundance and d i s t r i b u t i o n  o f  f i s h  i n  t h e  
va r i ous  spawning areas. 

Systems i nc l uded  i n  t h e  surveys were t he  Wood R i ve r ,  Igush i  k, Nunavaugaluk, 
T i  kch i  k  , Nushagak-Mu1 chatna , Togiak , and Kul ukak systems. These areas a re  
shown i n  F igures  1-6. 

METHODS 

Survey Met hods 

To ta l  escapements t o  t h e  Wood R i ve r  Lakes, I gush i k  Lakes, T i k c h i k  Lakes, Togiak 
Lakes, and Lake Nunavaugaluk were es t imated  by t h e  tower coun t i ng  method. Escape- 
ments t o  t he  Nushagak-Mulchatna, Kulukak, and t r i b u t a r i e s  o f  t h e  Togiak R i ve r  
were es t imated  by a e r i a l  surveys on l y .  

A  Cessna 180 f l o a t p l a n e  was used f o r  a l l  a e r i a l  surveys. Numbers and l o c a t i o n  
o f  f i s h  were en te red  on l a r g e  sca le  maps ( 1  i n c h  = 2 m i l e s )  o f  t h e  spawning 
systems w h i l e  i n  f l i g h t .  Supplemental ground surveys were made i n  severa l  
creeks o f  t h e  lower  Wood R i ve r  Lakes as a  check on t h e  accuracy o f  t h e  a e r i a l  
est imates.  

Surveys were t imed t o  cover t h e  peak p e r i o d  o f  spawning i n  each area. Pre l im-  
i n a r y  surveys were o f t e n  made o f  l a t e  spawning areas w h i l e  enroute t o  areas o f  
e a r l i e r  spawning. 

T o t a l  Popu la t i on  Est imates 

The c h a i n - l i n k  method i s  used t o  d e r i v e  t o t a l  p o p u l a t i o n  es t imates  f o r  each 
year  by comparison w i t h  t he  es t imates  o f  t he  p rev ious  year .  

I n  a p p l y i n g  t he  method t o  1961 data,  peak spawning es t imates  f rom a l l  areas 
w i t h i n  a  g iven  l a k e  o r  r i v e r  a re  added toge ther .  When compared w i t h  s i m i l a r  
da ta  gathered i n  1960, t h e  1961-1960 r a t i o  i s  ob ta ined  (Tables 1-4).  The 1960 
p o p u l a t i o n  es t imates  are then m u l t i p l i e d  by t h e  f a c t o r  thus  ob ta ined  t o  a r r i v e  
a t  p r e l i m i n a r y  popu la t i on  es t imates  f o r  each l ake  and r i v e r  w i t h i n  t h e  systems 
(Table 5-6).  P re l im ina ry  popu la t i on  es t imates  a r e  co r rec ted  t o  agree w i t h  tower 
counts by d i s t r i b u t i n g  t he  d i f f e r e n c e  among a l l  areas. 



ESTIMATES OF SPAWNING GROUND POPULATIONS IN THE NUSHAGAK DISTRICT 

Wood River Lakes 

Peak est imates f o r  1960 and 1961, and peak est imate r a t i o s  f o r  these two years 
are  shown in Table 1 .  Preliminary population est imates and est imates adjusted 
t o  the tower count t o t a l  a r e  shown in  Table 5. 

Adjustment OF Population Estimates 

The Fisheries Research I n s t i t u t e  operated towers a t  the o u t l e t s  of L i t t l e  
Togiak Lake and Lake Kulik in 1961. When the r e s u l t s  of the 1961 ae r i a l  sur- 
vey were f i r s t  reported,  the  tower counts were not known t o  the wr i t e r .  The 
f igures  shown i n  this repor t  have been corrected t o  conform w i t h  the tower 
counts, consequently they w i  11 d i f f e r  s l  i ghtly from those or ig inal  l y  reported. 

The or ig inal  est imate f o r  L i t t l e  Togiak Lake was 11,000 f i s h .  T h i s  i s  now 
corrected t o  10,500 t o  conform with the tower count. Likewise, the  or ig inal  
est imate of 19,400 f i s h  in Lake Kulik has been corrected t o  20,800. 

Distr ibution of the Wood River Lakes Escapement 

The 1961 escapement of 460,700 red salmon t o  the Wood River Lakes was 45% of 
t h a t  of 1960 and const i tu ted 53.59% of the  known Nushagak escapement (Table 5 ) .  

80% of the spawning was confined t o  three  areas:  Lake Nerka, Agulowak River, 
and Agulukpak River. 

W i t h  the exception of Peace River, a l l  r i ve r s  had large spawning populations 
compared with pas t  years.  

Ice Creek and Sunshine Creek were the  chief  contributors t o  the Aleknagi k pop- 
u la t ions .  Other areas were poor o r  only f a i r .  

Creek spawning in Lake Nerka was generally poor. Best of the creeks were Pick 
Creek, Stovall Creek, and Kema Creek; each of these were well below 1960 popu- 
l a t ions .  Beach spawning a l so  declined i n  Lake Nerka. Main contributors were 
Anvil Bay, Allah Creek Beach, and the N4-N6 Beach. 

L i t t l e  Togiak Lake compared favorably w i t h  1960, r e l a t i ve  t o  the s i z e  of the 
t o t a l  escapement. 

Escapement t o  Lake Beverly was very poor. The only populations of any s ize  
were a t  Hardluck Bay, S i lve r  Horn, and Moose Creek. Of these ,  only Moose 
Creek compared favorably with previous years.  

Lake Kulik a l so  had a poor escapement. Most of the spawning population was 
contained on the  North Shore beaches, but was l i g h t  and scat tered compared 
with previous years.  



Distr ibution of Wood River Lakes spawners changed considerably from 1960 
(Table 8 ) .  R,iver spawning increased from 11.6% of the t o t a l  t o  53.8%. 
Beach and creek spawning both declined. 

63.59% of the t o t a l  escapement was accounted fo r  by peak surveys (Table 7 ) .  
This i s  an increase over previous years and was made possible by the increase 
in r i ve r  spawning. A higher percentage of the t o t a l  population is  observed i n  
r i ve r s  than in e i t h e r  beaches o r  creeks. 

Iaushi k Lake3 

Peak estimates f o r  1960 and 1961, and peak est imate r a t i o s  f o r  these two years 
a re  shown in Table 2. Preliminary and adjusted est imates a r e  shown i n  Table 
5. 1961 peak est imates accounted f o r  39.24% of the tower count t o t a l  (Table 
7 ) .  

Distr ibution of the Iaushik Lakes Escaoement 

The 1961 escapement of 294,200 red salmon was 59% of t ha t  of 1960 and consti-  
tuted 34.21% of the known Nushagak escapement (Table 5 ) .  

As in  previous years ,  the  majority of the escapement was contained in  Lake 
Ualik and the Kathlene and Ongoke Rivers, while Lake Amanka supported a minor 
percentage of the population. 

The major s h i f t  in d i s t r ibu t ion  occurred in  Kathlene River. The 1961 spawning 
took place almost a l together  in  the Upper River with only minor spawning in the 
lower r i ve r .  This i s  a d i r ec t  reversal of the 1960 d i s t r ibu t ion .  

As i n  the Wood River Lakes, r i ve r  spawning increased i n  r e l a t i v e  importance 
(Table 8 ) .  The percentage of creek spawning a l so  increased s l i g h t l y ,  while 
beach spawning showed a decline.  

Lake Nunavaugal u k  

Peak est imates f o r  1960 and 1961 and peak est imate r a t i o s  f o r  those two years 
a r e  shown in Table 2.  Preliminary and adjusted population est imates a r e  shown 
i n  Table 5. The 1961 peak estimates accounted f o r  52.45% of the tower count 
t o t a l  (Table 7 ) .  

Distr ibution of the Nunavaugal u k  Lake Escapement 

The 1961 escapement of 4,900 red salmon was 32% of t h a t  of 1960, and const i -  
tuted only 112 of 1% o f  t h e  known Nushagak escapement (Table 5 ) .  

Approximately half of the spawning population was contained i n  the  lower 
southwest and south end of the lake,  with the remainder th in ly  d i s t r ibu ted  
i n  other portions of the lake. 

Creek spawning was almost non-existent,  causing an increase i n  the  percentage 
of beach spawning (Table 8 ) .  



T i  kch i  k  Lakes 

Peak  estimate.^ f o r  1960 and 1961 and peak es t ima te  r a t i o s  f o r  these two years  
a re  shown i n  Table 3. P re l im ina ry  and ad jus ted  p o p u l a t i o n  es t imates  a re  
shown i n  Table 5. The 1961 peak es t imates  accounted f o r  34.31% of t h e  tower 
count  t o t a l  (Table 7 ) .  

D i s t r i b u t i o n  o f  t h e  T i  kch i  k  Lakes Escapement 

The 1961 escspement o f  79,800 r e d  salmon was 55% o f  t h a t  o f  1960, and c o n s t i -  
t u t e d  9.28% o f  the  known Nushagak escapement (Table 5).  

The T i k c h i k  R i ve r  and A l l e n  R i ve r  Beach on Lake Chauekuktul i  con ta ined  approx i -  
ma te l y  80% o f  t h e  spawning popu la t i on .  

The T i  kch i  k  Lake popu la t i on ,  composed e n t i  r e l y  o f  creek spawning , decl  i ned con- 
s i d e r a b l y  i n  r e l a t i v e  importance. 

Nuyakuk Lake beach spawning inc reased  over  t h a t  o f  1960, b u t  s t i l l  remained 
s c a t t e r e d  and o f  minor  importance. 

Wi th  t h e  excep t ion  o f  t h e  A l l e n  R i ve r  Beach, spawning was l i g h t  and s c a t t e r e d  
i n  Lake Chauekuktu l i  . 
Nushagak-Mu1 chatna 

Peak es t imates  f o r  1961 a r e  shown i n  Table 3. No survey was made i n  t h i s  
system i n  1960. 

The 1961 escapement es t ima te  of 20,200 r e d  salmon i s  based s o l e l y  on a e r i a l  
surveys. Th i s  c o n s t i t u t e s  o n l y  2.35% o f  t h e  known Nushagak escapement (Table 
5 )  

I n  most o f  t he  system, f i s h  were found i n  smal l  groups and w i d e l y  sca t t e red .  
The l a r g e s t  concen t ra t i on  was found i n  t he  King Salmon River ,  where most o f  
the  p o p u l a t i o n  o f  t h a t  t r i b u t a r y  was i n  one area. 

Complete coverage o f  a l l  t r i b u t a r i e s  was n o t  a t t a i n e d ,  and some spawning areas 
were ve ry  p robab ly  missed i n  t h e  survey. It i s  u n l i k e l y ,  however, t h a t  t he  
numbers o f  f i s h  missed would be s u f f i c i e n t  t o  change the  Nushagak system's  
t o t a l  p o p u l a t i o n  es t ima te  s i g n i f i c a n t l y .  

ESTIMATES OF SPAWNING GROUND POPULATIONS I N  THE TOGIAK DISTRICT 

Togiak Lakes 

Peak es t imates  f o r  1960 and 1961, and peak es t ima te  r a t i o s  f o r  those two years  
a r e  shown i n  Table 4. P re l im ina ry  and ad jus ted  p o p u l a t i o n  es t imates  a re  shown 
i n  Table 6. The 1961 peak es t imates  accounted f o r  44.45% o f  t he  tower count  
t o t a l  (Table 7 ) .  



Distr ibution of Togiak Lakes Escapement 

The 1961 escabement of 95,500 red salmon t o  the Togiak Lakes was 59% of t h a t  
of 1960, and const i tu ted 78.08% of the known Togiak escapement (Table 6 ) .  

Almost half the spawning population of the  lakes was concentrated in the Sunday 
Creek Beach area .  

Jondik Creek contained the only creek spawning of any consequence. 

The e a s t  s ide  beaches were we1 1 populated, a1 though, w i t h  the exception of 
Sunday Creek Beach, with smaller numbers than i n  1960. West Side beaches and 
West Lake, areas of minor importance, had l a rger  populations than in 1960. 

Zwischen River contained nearly as many f i s h  a s  i n  1960. Upper Togiak Lake 
d i s t r ibu t ion  showed l i t t l e  change in  r e l a t i on  t o  the  s i z e  of the t o t a l  escape- 
ment. 

Togiak Tr ibutar ies  

Peak est imates f o r  1960 and 1961, and peak estimate r a t i o s  f o r  these two years 
a re  shown in Table 4. Preliminary and adjusted population est imates a r e  shown 
i n  Table 6. No tower counts a r e  avai lable  t o  determine t h e  percentage of f i s h  
accounted f o r  by peak es t imates ,  but f o r  the  purpose of population est imates 
i t  i s  presumed t o  be ident ica l  with t h a t  of the Togiak Lakes (Table 7 ) .  

Distr ibution of the Togiak Tr ibutar ies  Escapement 

The escapement of 26,800 red salmon estimated by ae r i a l  surveys was 92% of 
t h a t  of 1960, and consti tuted 21.92% of the known Togiak escapement (Table 6 ) .  

Distr ibution did not d i f f e r  markedly from t h a t  of 1960. The Gechiak Lake sys- 
tem once again contained approximately two-thirds of the t r ibu ta ry  population. 
Next i n  importance was Ongivinuk Lake, followed by minor populations i n  Pungo- 
kepuk and Narogurum Lakes. 

Kulukak D i s t r i c t  

Peak est imates f o r  1961 a r e  shown in Table 4. No survey was made in this sys- 
tem in  1960. 

The 1961 escapement est imate of 5,200 red salmon i s  based sole ly  on ae r i a l  
surveys and cons t i tu tes  a l l  of the known Kulukak escapement. 

The majority of the f i s h  accounted f o r  by the surveys were observed i n  Tithe 
Creek ponds. The remainder were in Kulukak Lake and the creek which empties 
in to  i t .  



SUMMARY 

1. Surveys o f  the  r e d  salmon spawning grounds i n  the  Nushagak and Togiak 
D i s t r i c t s  were made by the  Alaska Department o f  F i sh  and Game. 

2. A e r i a l  surveys served as the  means o f  es t ima t i ng  the spawning d i s t r i b u -  
ti on. 

3. The runsk'to t h e  r i v e r  spawning areas i n  the  Wood River  system showed a 
major  increase over t he  1960 l e v e l .  

4. A m a j o r i t y  o f  t h e  Wood R iver  Lakes escapement was conta ined i n  Lake Nerka 
and the  Agulowak and Agulukpak Rivers.  Small popu la t ions  were present  i n  
Lakes Aleknagik,  Beverley, K u l i k ,  and Mikchalk.  

5. The escapement t o  the  Igush ik  Lakes was d i s t r i b u t e d  e s s e n t i a l l y  as i n  1960, 
w i t h  most o f  t he  spawning popu la t i on  i n  Lake U a l i k  and the  Kathlene and 
Ongoke Rivers. 

6. The escapement t o  Lake Nunavaugaluk showed a marked decrease from t h a t  o f  
1 960. 

7. A m a j o r i t y  o f  t h e  T i k c h i k  Lakes escapement was conta ined i n  t he  T i k c h i k  
R iver  and A1 l e n  R iver  Beach. 

8. A survey o f  the  Nushagak-Mulchatna system d isc losed smal l ,  w ide l y  sca t te red  
groups o f  r e d  salmon. 

9. A m a j o r i t y  o f  t he  Togiak Lakes escapement spawned i n  the Sunday Creek Beach 
area and Zwischen River .  

10. The escapement t o  the  Togiak t r i b u t a r i e s  was d i s t r i b u t e d  e s s e n t i a l l y  as i n  
1960, w i t h  most o f  the spawning popu la t i on  i n  t he  Gechiak Lake system. 

11. The escapement t o  t h e  Kulukak system was smal l .  The m a j o r i t y  o f  the  pop- 
u l a t i o n  spawned i n  T i t h e  Creek ponds. 



Table 1 .  Comparison of peak es t imates  - Wood River Lakes, 1960-1 961. 

1960 1361 Ratio 
Area Date No. E s t .  D a t e  No. E s t .  1961/1960 

VJood River 8/28 1,800 8/2 9 4,000 2.22 

L. Aleknagik : 
Mission Creek 
Bear Creek 
Hansen Creek 
Eiappy Creek 
Ice Creek 
Yako Creek 
Sunshine Creek 
Whitefish Creek 
Northshore Creeks 
Forthshore Beaches 
South Shore 
Yako Beach 

Aleknagik Tota l  20,200 10,410 -52 

Agulowak River & 
;tower River Bay 8/28 37,000 8/29 100,000 2.70 

Lake Nerka: 
Fenno Creek 
Upper River Bay,NW 
Upper River Bay, SE 
Allah Creek Beach 
Zoss Creek-Pike Creek 
Pike Creek 
S tova l l  Creek & Lake 
B e a r  Creek 
Teal Creek 
River Bay-N4 Beach 
lG-N6 Beach 
P i c k  Creek Beach 
P i c k  Creek 
Elva Creek Beach 
Elva Creek 
R-nakuk A r m  
Lynx Creek 
L y ~ x  Lake 
An~akuk Arm-Qtt's Bay 
O t t ' s  Bay 
Q t t ' s  Bay-Ag~lukpak 

River 
Kema Creek 



Table 1 .  Comparison of peak es t imates  - Wood River Lakes, 1960-1961 ( c o n t . ) .  

1960 1961 Ratio 
A r e a  Date No.  E s t .  Date N o .  E s t .  1961/1960 

Hidden Lake Creek 8/18 8,000 8/16 600 
Anvil Bay 8/28 31,500 8/28 10,100 
Anvil Bay-Elbow Point 8/28 1,700 8/2 8 440 
Elbow P t  . -L& Creek 8/28 1,300 8/2 9 730 
Little Togiak River 8/9 10,000 8/16 3,300 

Nerka Tota l  

L i O t l e  Togiak Ldke 8/2 8 

Agulukpak River 8/2 8 

Lake Beverley: 
Hardluck Bay 
Sam's Beach 
Golden Horn 
Silver Horn 
B-12 Beach 
B-9 Beach 
Anniversary Bay 
Moose Creek 
Misc . 
Beverley Total 

Peace River 8/18 

Lake MiXchalk 8/2 8 

Wind River 8/2 8 

Lake Kulik: 
North Shore 8/2 8 
West End 8/28 
South Shore 8/2 8 

Kulik Total 

Grant River 8/18 

Wood River Lakes Total 





Tab le  2. Comparison o f  peak e s t i m a t e s  - I g u s h i  k Lakes and Lake Nunavaugaluk, 
1 960- 1 961 . 

1960 196 1 Rat io  
Area Date NO.  st, Date No. E s t ,  1961/1960 

Igushik River -- - - 8/11 (100) - - 
Lake Amanka: 
Longarm Creek " 8/9 15,000 8/11 4,000 
Middle Creek 8/9 500 8/11 500 
South Creek 8/9 1,000 8/11 1,000 
Amanka Beaches 8/2 9 1,600 9/2 800 

Amanka ~ o t a l  18,100 6,300 .35 

Kathlene R i v e r  : 
mwer R i v e r  8/2 9 20,000 8/11 100 
Upper R i v e r  8/9 5,000 8/11 30,000 
Ongoke River 8/9 35,000 8/11 18,500 

Kathlene River Total 60,000 48,600 -81 

Lake Ualik: 
Frances Creek 8/9 25,000 8/11 20,000 
W e s t  Shore Creeks 8/9 2,000 8/11 1,000 
W e s t  Shore 8/29 lO8,OOO 9/2 36,500 
East  Shore Creeks 8/9 50 0 8/11 400 
East Shore 8/2 9 2,000 9/2 2,650 

Ualik Tota l  137,500 60,550 -44 

Igushik Lakes Total  215,600 115,450 

Lake Nunavaugaluk: 
Snake River 
Snake River-Eagle 

Creek 
Eagle Creek 
West Shore 
K i l l i a n  Creek 
East Shore 
East Creek 
South Shore 

Nunavaugaluk To ta l  8,010 2,570 .32 



Figure 2 
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Table  3. Comparison of peak e s t i m a t e s  - T i  k c h i  k Lakes and Nushagak-Mulchatna 
system, 1960- 1961 . 

1960 1961 Ratio 
Area Date No. E s t .  Date N o .  Est, 1961/1960 

Tikchik Lake: 
Creek A 8/10 2,000 8/12 800 
Creek B 8/10 5,650 8/12 1,400 
Creek C 8/10 50 8/12 50 

Tikchik Total 7,700 2,250 -29  
Tikchik River 8/10 12,000 8/12 10,000 .83 
Nuyakuk Lake: 
North Shore 8/10 820 8/2 2 1,070 
South Shore 8/10 100 8/2 2 970 
Mirror Bay 8/10 900 8/2 2 730 
Rapids 8/2 9 - 300 8/2 2 50 

Nuyakuk Total 

Lake Chauekuktuli: 
Creek #1 
Allen River Beach 
A l l e n  River 
North Shore 
South Shore 

Chauekuktuli Total 

Tikchik Lakes Total 

Mulchatna River 
Koktuli River 
Nushagak River 
King Salmon River 
Iowithla River 

Nushagak-mlchatna Total - - 10,100 ... .I 



Figure 3 

T I IKH IK LAKE SYSTEM 
BRISTOL BAY, ALASKA 



Table 4. Comparison o f  peak es t ima tes  - Togiak Lakes, 1960-1961. 

1960 1961 Ratio 
Area  ate No. E s t .  Date No. E s t .  1961/1960 

Togiak River 8/2 9 1,000 8/2 2 850 .85 

Togiak Lake: 
Outlet-Jondik creek 
Joadik Creek 
Jondik Cr.-Bruin Cr, 
Eruin Cr.-Middle P t .  
Middle P t  .-Sunday C r  . 
Korth Shore 
West Shore 
Vest Creek & Lake 

Togiak Total  50,250 32,640 .65 

Zwischen River 8/2 9 

Upper Togiak Lake: 
Zv:ischen R. -Budole C r ,  8/29 
Budole Cr.-Upper 

Togiak C r ,  8/29 
North Shore 8/2 9 
Makoo Creek 8/2 9 
Upper Togiak Creek 8/2 9 
W e s t  Shore 8/2 9 

upper Togiak Total  

Togiak Lakes Total 

Gachiak Lake 8/8 
Ongivinuk Lake 8/2 9 
Fungokepuk Lake 8/8 
t.liscellaneous - - 
Togiak Tr ibutar ies  Total  11,800 11,930 

1:ulukak River - - -. - 8/11 .500 - - 
T i t h e  Creek - - - - 8/11 2 ,  100 - - 
!<?xlukak Total 2,600 



Figure 4 

NUSHAGAK - MULCHATMA SYSTEM 
BRISTOL BAY, ALASKA 



Table 5. Tota l  popu la t ion  est imates o f  red  salmon i n  the  Nushagak D i s t r i c t ,  1960-1-61. 

Tot. Pop Ratio 1961 1961 Percent Percent of 
Area Est. 1960 1961-1960 Prelim. A d ) .  Est. of Total Nushasak T O t a  

wood River 
Lake Aleknagik 
Agulowak River 
Lake Nerka 
Little Togiak Lake 
Agulukpak River 
Lake Beverley 
Peace River 
Lake Mikchalk 
Wind River 
Lake K u l i k  
Grant River 

, Totals 
-1 

cn 
' Lake Nunavaugaluk. 

Lake Amanka 41,600 
Kathlene River 138,100 
Lake Ualik 315,100 

Totals 494,800 -59 265,112 294,200 100.00 34.21 

Tikchik Lake 
Tikchik River 
Nuyakuk Lake 
Lake Chauekuktuli 

Totals 145,500 - 5 5  87,730 79,800 100.00 9.28 

Mulchatna River --- 
Koktuli River --- 
Nushagak R i v e r  --- 



Table 5. To ta l  p o p u l a t i o n  es t imates  o f  r e d  salmon i n  t h e  Nushagak D i s t r i c t ,  1960-1 961 ( con t i nued ) .  

T o t .  Pop. Ratio 1961 1961 Percent  Percent of 
Area E s t .  1960 1961-1960 P r e l i m .  Adj.Est. of Total  Nushaqak Tot. 

King Sahon  River --- 
Iowithla River --- 
Totals 20,200 20,000 100.00 2 -35 

NUSHAGAK DISTRICT 
TOTALS 1,672,900 
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Table  6 .  To ta l  p o p u l a t i o n  e s t i m a t e s  o f  r e d  salmon i n  t h e  Togiak and Kulukak D i s t r i c t s ,  1960-1961. 

Tot. Pop. Rat io  1961 1961 P e r c e n t  P e r c e n t  of  
Area  st. 1960 1961-1960 P r e l i m .  Adj . E s t  o f  T o t a l  Toqiak ~ o t a l  

Togiak River 2,500 
Togiak Lake 124,100 
Z w i s c h e n  River 18,900 
Upper Togiak Lake  17,300 

To ta l s  162,800 

Gechiak Lake  18,900 
Ongivinuk Lake 7,900 
Pungokepuk L a k e  2,400 
Miscellaneous --- 

I 
---I 

7 T o t a l s  29,200 

TOGIAK DISTRICT to ta l s  192,000 

Kulukak River 
T i t h e  C r e e k  

Kulukak T o t a l  --- 
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Table 7. Comparison of t o t a l  p o p u l a t i o n  w i t h  sum of peak survey - es t imates  
i n  t h e  Nushagak and Togiak systems. 

Total Pop. E s t .  Sum of Peak Percent  A c c t .  
Area by Tower Counts Survey Estimates for by Peak 

wood River Lakes 460,700 

Lake  Nunavaugaluk 4,900 

Igushik Lakes 294,200 

Tikchik Lakes 79,800 

Togiak Lakes 95,500 

Total  935,100 480,820 51.42 



Table 8. Percentage d i s t r i b u t i o n  of spawners i n  t h r e e  ma jo r  t ypes  o f  spawning 
areas i n  t h e  Nushagak and Togiak systems, 1960-1961. 

1960 1961 
Area Creeks B e a c h e s  R i v e r s  Creeks Beaches R i v e r s  

wood R i v e r  Lakes 32.9 55.5 11.6 13 -88 32.31 53.81 

Lake Nunavaugaluk 44.3 50.7 5.0 24.12 71.99 3 -89 

Igushik Lakes 35.5 52.9 11.6 39.34 34.54 26.12 

Tikchik Lakes 19.4 53.1 27.5 11.19 49.63 39.18 

Togiak Lakes 12.3 76.6 11.1 15.89 73.07 11.04 
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