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

BRISTOL BAY, 1960 

INTRODUCTION 

I n  1960, 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 he  Nushagak and Togiak D i s t r i c t s .  Th i s  was a c o n t i n u a t i o n  
o f  14 years  o f  surveys conducted by t he  F i s h e r i e s  Research I n s t i t u t e .  F igures  
g iven  here f o r  1959 a re  taken  from F i s h e r i e s  Research I n s t i t u t e  C i r c u l a r  No. 
11 9. 

Est imates o f  t h e  t o t a l  escapement t o  these systems are  ob ta ined  a t  tower count- 
i n g  s i t e s  l oca ted  on t h e  main stem o f  t h e  r i v e r .  The purpose o f  t h e  a e r i a l  and 
ground surveys descr ibed  here a re  t o  o b t a i n  an accura te  es t ima te  o f  t h e  abun- 
dance and d i s t r i b u t i o n  of f i s h  i n  t he  va r i ous  t r i b u t a r y  spawning areas. Such 
es t imates  a re  necessary f o r  s t u d i e s  t o  determine optimum escapement and t o  
eva lua te  t he  r e s u l t s  o f  f i s h i n g  r e g u l a t i o n s .  

F i v e  ma jo r  spawning systems were i nc l uded  i n  t h e  surveys. These a r e  t h e  Wood 
R iver ,  I gush i  k, Nunavaugaluk, T i  kch i  k, and Togiak systems. These areas a r e  
shown i n  F igures  1 - 4. Many o f  t h e  streams shown a re  o f f i c i a l l y  unnamed and 
some a re  known by va r i ous  names. To avo id  confus ion,  F i s h e r i e s  Research I n s t i -  
t u t e  nomenclature has been used throughout.  

METHODS 

Survev Methods 

To ta l  escapement t o  each system was es t imated  by t he  tower coun t i ng  method. 
The Wood R i ve r  tower was operated by t he  F i s h e r i e s  Research I n s t i t u t e ;  a l l  
o t he rs  by t h e  Department o f  F i s h  and Game. 

A Cessna 170 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. These p rov ided  a va luab le  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 he  p e r i o d  o f  peak spawning i n  each area. Pre l im-  
i n a r y  surveys were o f t e n  made of l a t e  spawning areas w h i l e  enrou te  t o  areas of 
e a r l i e r  spawning. Th i s  made i t  p o s s i b l e  t o  survey many areas severa l  t imes t o  
determine v e r y  accu ra te l y  t h e  peak p e r i o d  o f  spawning i n  those areas. 

T o t a l  Popu la t ion  Est imates 

The method employed 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 rom es t imates  ob ta ined  
a t  t he  peak of  spawning was developed and used by t h e  F i s h e r i e s  Research I n s t i t u t e  



in Bristol  Bay. This i s  known as the chain-link method, in which the  popula- 
t ion  estimates. f o r  each year a r e  made by comparison w i t h  the est imates of the  
previ ous year.  

In applying t h i s  method t o  1960 data ,  peak spawning est imates from a l l  areas 
within a given lake o r  r i ve r  are  added together. When compared with s imi lar  
data gathered i n  1959, the  1960-1959 r a t i o  i s  obtained (Tables 1-4). 1959 
t o t a l  population est imates a r e  then mult ipl ied by the fac to r  t h u s  obtained t o  
a r r ive  a t  1960 population est imates f o r  each lake and r i ve r  w i t h i n  the systems 
(Tables 5-6):' Preliminary population est imates obtained i n  t h i s  way a r e  cor- 
rected to  agree w i t h  tower counts by d i s t r ibu t ing  the difference among a l l  areas.  

Less than 50% of the known spawning population can be accounted f o r  by peak 
spawning est imates (Table 7 ) .  This i s  because spawning i s  spread over a period 
of weeks and the e n t i r e  population of an area i s  not present a t  any one time. 

ESTIMATES OF SPAWNING GROUND POPULATIONS IN THE NUSHAGAK DISTRICT 

Wood River -Lakes 

Peak est imates f o r  1960 and 1959, and peak est imate r a t i o s  f o r  these two years 
a re  shown in Table 1. Preliminary population est imates and est imates adjusted 
t o  the tower count t o t a l  a re  shown in Table 5. 

The 1960 escapement of 1,016,000 red salmon to  the Wood River Lakes was s l i g h t l y  
l e s s  than half t h a t  of 1959 and const i tu ted 60.74% of the known Nushagak escape- 
ment. The d i s t r ibu t ion  i n  general did not  d i f f e r  markedly from t h a t  of the  pre- 
vious year and i s  considered t o  be very good although Lake Aleknagik once again 
received a r e l a t i ve ly  small proportion of the  escapement. 

A majority of the f i s h  spawned i n  Lakes Nerka and Beverley. Lake Nerka received 
a l i t t l e  more than 50% of the  escapement and Lake Beverley a l i t t l e  l e s s  than 
20%. Lake Kulik a l so  received a good share of the escapement w i t h  a l i t t l e  
over 10% of the t o t a l  . 
Nearly a l l  areas received about half the number of spawners t h a t  they did in 
1959. Only four areas d i f fered from t h i s  t o  any ex ten t .  The numbers of spawners 
in Peace River and Lake Mi kchal k were nearly as  great  a s  i n  1959, while Wind 
River and the Agulowak River received considerably l e s s .  

A la rger  proportion of the escapement were beach spawners than in 1959, with a 
corresponding decrease in the percentage of creek spawners (Tab1 e 8) .  

Igushi k Lakes 

Peak est imates f o r  1960 and 1959, and peak estimate r a t i o s  f o r  these years a r e  
shown in Table 2. Preliminary population est imates and estimates adjusted t o  
the  tower count t o t a l  are  shown i n  Table 5. 



The 1960 escapement of 494,800 red salmon was s l i g h t l y  more than three-fourths 
t h a t  of 1959 and const i tu ted 29.59% of the  known Nushagak escapement. 

As in 1959, the majority of the escapement was contained in Lake Uali k and 
the Kathlene and Ongoke Rivers, while Lake Amanka supported a minor percentage 
of the escapement. The majority of the  Lake Ualik population spawned on the 
west shore and i n  Frances Creek, and Longarm Creek continued as  the chief  con- 
t r i bu to r  t o  Lake Amanka. 

There was a sPight decrease in the percentage of r i ve r  spawning, while beach 
spawning showed a corresponding increase (Table 8 ) .  

Lake Nunavaugal u k  

Peak est imates f o r  1960 and 1959, and peak est imate r a t i o s  f o r  these two years 
a r e  shown i n  Table 2. Preliminary population est imates and est imates adjusted 
t o  the tower count t o t a l  are  shown in Table 5. 

The 1960 escapement of 16,000 red salmon was only a l i t t l e  over 10% of t h a t  
of 1959, and const i tu ted only 1 %  of the  known Nushagak escapement. 

Ki l l ian  Creek and the southwest beach continued t o  be the major producers, 
although a t  a great ly  reduced leve l .  Spawning was extremely l i g h t  and scat tered 
i n  other areas.  

There was a s l i g h t  decrease i n  the percentage of creek spawning, while creek and 
r i ve r  spawning showed a corresponding increase (Table 8 ) .  

Ti kchi k Lakes 

Peak est imates f o r  1960 and 1959, and peak estimate r a t i o s  f o r  these two years 
a re  shown on Table 1.  Preliminary population est imates and est imates adjusted 
t o  the tower count t o t a l  are  shown in Table 5. 

The 1960 escapement of 145,500 red salmon was s l i g h t l y  l e s s  than three  times a s  
great  as t h a t  of 1959 and const i tu ted 8.7% of the  known Nushagak escapement. 

Over half the population spawned in Lake Chauekuktuli , mostly along the  Allen 
River Beach. Other important spawning areas  i n  1960 were the Tikchik River 
and B-Creek on Tikchik Lake. With these exceptions, spawning was very l i g h t  
in a l l  areas.  

Unlike the  other systems of the Nushagak, the  escapement was composed almost 
en t i r e l y  of 2-ocean f i s h .  There was a l so  a much greater  change in d i s t r ibu t ion  
from 1959 than i n  other systems. A much larger  percentage of the f i s h  were 
beach spawners than i n  the  previous year (Table 8 ) .  



Nuyakuk-Ti kch i  k  P ink Salmon 

A e r i a l  survey coun ts  f o r  1960 a re  shown i n  Table 3. Est imates ad jus ted  t o  t h e  
tower counts a r e  shown i n  Table 5. 

The p i n k  salmon survey was made t o o  l a t e  t o  cover t h e  p e r i o d  of peak spawning, 
so t he  percentage o f  f i s h  accounted f o r  by t h e  survey was r a t h e r  low. As i n  
t h e  pa ren t  year  o f  1958, the  m a j o r i t y  o f  t he  f i s h  spawned i n  t h e  Nuyakuk R iver .  
However, a much h ighe r  percentage (30%) spawned i n  t h e  T i k c h i k  R i v e r  than i n  
1958. 

A l though exac t  f i g u r e s  of t h e  1958 escapement a r e  n o t  a v a i l a b l e ,  t he  1960 
spawning popu la t i on  was o n l y  a  smal l  f r a c t i o n  o f  t h a t  o f  t he  pa ren t  year .  S ig-  
n i f i c a n t  numbers of p i nks  were observed o n l y  i n  t h e  Nuyakuk and T i  kch i  k  R ivers .  

ESTIMATES OF SPAWNING GROUND POPULATIONS IN THE TOGIAK DISTRICT 

Togiak Lakes 

Peak es t imates  f o r  1960 and 1959, and peak es t imate  r a t i o s  f o r  those two years  
a re  shown i n  Table 4. Popu la t ion  es t imates  ad jus ted  t o  t h e  tower counts  a re  
shown i n  Table 6. 

The 1960 escapement of 162,800 r e d  salmon was a  l i t t l e  over 90% o f  t h a t  of 1959 
and c o n s t i t u t e d  about 85% o f  t h e  known Togiak escapement. 

Over h a l f  o f  t h e  t o t a l  p o p u l a t i o n  spawned on t h e  Sunday Creek and B r u i n  Creek 
beaches as was t r u e  i n  1959. A l though t h e r e  was a  sma l le r  spawning p o p u l a t i o n  
i n  1960, t h e r e  were over t h r e e  t imes as many f i s h  spawning i n  Zwischen R i v e r  
i n  1960. Th i s  was t h e  o n l y  major  change i n  d i s t r i b u t i o n  f rom t h a t  o f  t h e  pre-  
v ious  year .  

There was a  s l i g h t  inc rease  i n  t h e  percentage o f  r i v e r  spawning, w i t h  a  cor res -  
ponding decrease i n  t h e  percentage o f  beach spawning. 

Togiak T r i b u t a r i e s  

O f  t h e  Togiak t r i b u t a r i e s ,  o n l y  Ongivinuk Lake has been surveyed i n  p a s t  years.  
Peak es t imates  f o r  t h i s  l ake  f o r  1960 and 1959, and peak es t imate  r a t i o s  f o r  
these two years  a re  shown i n  Table 4. Popu la t ion  es t imates  f o r  t h e  t h r e e  major  
t r i b u t a r y  lakes  a r e  shown i n  Table 6. 

No tower counts a re  a v a i l a b l e  t o  determine t h e  percentage o f  f i s h  accounted f o r  
by peak es t imates ,  b u t  f o r  t h e  purpose of p o p u l a t i o n  es t imates  i t  i s  presumed 
t o  be i d e n t i c a l  t o  t h a t  o f  t he  Togiak Lakes (Table 7 ) .  

O f  t h e  t h r e e  t r i b u t a r y  lakes ,  Gechiak was by f a r  t h e  most impor tan t ,  c o n t a i n i n g  
n e a r l y  t w o - t h i r d s  o f  t he  t o t a l  p o p u l a t i o n  o f  t he  t r i b u t a r i e s .  Ongivinuk Lake 



was next in importance, with Pungokepuk Lake a very poor t h i r d .  

SUMMARY 

1. Surveys of the red salmon spawning grounds i n  the Nushagak and Togiak 
D i s t r i c t s  were made by the Alaska Department of Fish and Game i n  1960. 

2. Aerial surveys served as  the primary means of estimating the spawning 
populations . 

3. The spawning population of the Wood River Lakes was d i s t r ibu ted  e s sen t i a l l y  
a s  in 1959. The f i s h  were well d i s t r ibu ted  in  the upper lakes ,  but the 
Lake Aleknagi k population was smaller than des i rable .  

4. There was l i t t l e  change in the Igushik Lakes d i s t r i bu t i on ,  with most of 
the spawning population in Lake Uali k and the Kathlene and Ongoke Rivers 
as  usual. 

5. The escapement t o  Lake Nunavaugaluk showed a marked decrease from t h a t  of 
1959, b u t  there  was l i t t l e  change in spawning d i s t r ibu t ion .  

6. The escapement t o  the Tikchik Lakes showed a marked increase over t h a t  of 
1959. The majority of the  population spawned in Lake Chauekuktuli. The 
percentage of beach spawning was a great  deal larger  than i n  1959. 

7. The Nuyakuk-Tikchik pink salmon escapement was great ly  reduced from the 
parent escapement of 1958. Approximately 70% of the spawning took place 
i n  the  Nuyakuk River, with the remainder in the Tikchik River. A l a rger  
percentage of the pinks spawned i n  the Tikchik River than in 1958. 

8. A majority of the  Togiak Lakes escapement spawned on the  Sunday Creek 
and Bruin Creek beaches of Togiak Lake. The percentage of r i v e r  spawning 
increased over t h a t  of 1959. 

9. Aerial surveys of Togiak River t r i b u t a r i e s  indicated t h a t  approximately 
15% of the Togiak system population spawned in  three t r i bu t a ry  lake 
systems. The lakes i n  order of importance a r e  Gechiak Lake, Ongivinuk 
Lake, and Pungokepuk Lake. 
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Figure 3 
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Table 1 .  Comparison of peak estimates - Wood River Lakes, 1959-1960. 

19 59 1960 
Area Date No. E s t .  Date No. Est.  1960/1959 

Wood River 8/27 4,000 8/2 8 1,800 . 45 

L. Aleknagik: 
Mission Creek 8/11 
Bear Creek 8/10 
Hansen Creek 8/11 
Happy Creek 8/3 
I c e  Creek 8/10 
Yako Creek 8/10 
Sunshine Creek 8/10 
Jackn i fe  Beach 8/27 
Northshore Creeks 8/10 
Uhitef  i s h  Creek 8/11 
Yako Beach 8/2 7 
South Shore 3/27 

Aleknagik Tot a 1  37,450 20,200 .54 

Agulot~ak River  6r 
Lower River Bay 9/2 100,000 

Lake Nerka: 
Fenno Creek S/7 15,000 
Upper River Bay, NVJS/27 400 
Upper River Bay,SE8/27 6,250 
Allah C r .  Beach 6/27 19,300 
Ross Cr.-Pike C r .  8/10 10,000 
Pike Creelc 3/10 5,000 
S t o v a l l  C r .  & Lake8/10 75,000 
Bear Creek 3/10 3,000 
Tea l  Creek 8/10 30,000 
River Bay-N4 Beach8/27 600 
N4-N6 Beach S/2 7 18,300 
Pick C r .  Beach 9/2 800 
Pick Creek 8/12 85,000 
Elva C r .  Beach 9/2 3,300 
Elva Creek 8/12 1,500 
Amaltulc A r m  8/2 7 750 
Lynx Creek 8/21 15,000 
Lynx Lake 8/2 7 41,000 
AmaltukArrn-Ottis Bay8/27 1,300 
Ott's Bay S/2 7 15,000 
O t t  ' s Bay-Agulukpalc 

River 8/27 300 
I(ema Creek 3/16 20,000 



Table  1 .  Comparison o f  peak e s t i m a t e s  - Wood R i v e r  Lakes, 1959-1 960 ( c o n t .  ) .  

19 59 19 60 
Area Date No. Est. Date No. E s t .  19 60/19 59 

Hidden Lake C r ,  8/16 19,000 8/18 8,000 
Anvil Bay 8/27 51,050 8/28 31,500 
Anvil Bay-Elbow 

Pt, 8/2 7 5,250 8/28 1,700 
Elbow Pt.-Lynx C r .  8/27 2,800 8/28 1,300 
L i t t l e  ~ o ~ i a k  R. 8/7 20 ; 000 8/9 10 ; 000 
Nerka T o t a l  433,400 199,100 

L i t t l e  Togiak L. 9/2 28,000 

Agulukpak River 8/2 7 100,000' 

Lake Beverley: 
Hardluck Bay 
Sam's Beach 
Golden Horn 
S i l v e r  Horn 
B-12 Beach 
B-9 Beach 
Anniversary Bay 
Moose Creek 
Misc. 
Beverley To ta l  

Peace River  8/16 12,000 

Lake Mikchalk 8/2 7 22,200 

Wind River  8/2 7 2,150 

Lake Kulik: 
Grant River 3/16 40,000 
North Shore S/2 7 55,200 
West End 8/2 7 3,800 
South Shore 8/27 3,100 
K u l i k  T o t a l  102,100 

Wood River  Lakes Total 1,028,100 



Table 2 .  Comparison of peak es t imates  - Igushik Lake and Lake Nunavaugaluk, 
19551- 1960. 

19 59 1960 
Area Date No. Est .  Date No. E s t .  1960/1959 

Lake Amarika : 
Longarm Creek .. 8/10 18,000 819 15,000 
Middle Creek 8/10 1,500 8/9 500 
South Creek 8/10 2,500 8 1'9 1,000 
Eas t  End Beaches 8/10 3 20 8/29 1,600 
Arnanka T o t a l  22,320 18,100 .81 

Xathlene River  : 
Lower River  8/10 3 2,000 8/29 20,000 
Upper River  8/10 15,000 8/9 5,000 
Ongoke River  8/10 40,000 8/9 35,000 
Kathlene R. To ta l  87,000 60,000 .69 

Lake Ualik:  
Frances Creek 8/10 30,000 8/9 25,000 
West Shore 9/2 120,000 8/29 110,000 
East  Shore 9/2 9,200 8/29 2,500 
Ual ik  T o t a l  159,200 137,500 -95 

Igushik T o t a l  268,520 215,600 

Lake Nunavaugaluk : 
Snake R. -Eage C r .  9/2 14,100 8/29 2,120 
Eagle Creek - - - 8/9 (50) ------ 
Eagle Cr.-Kill ian 

Creek 9/2 6,470 8/29 S9 0 
R i l l i a n  Creek 8/10 25,000 8/9 2,500 
Eas t  Shore 9/2 9,400 8/29 1,100 
Eas t  Creek --- 8/9 (1,000) ------ 
South Shore 9/2 5,050 8/29 350 
Nunavaugaluk T o t a l  60,020 6,960 -12 

(Note: Figures  i n  parentheses  not  inc luded  i n  t o t a l s  used f o r  computing 
19 60/19 59 r a t i o s .  ) 



Table 3. Comparison o f  peak est imates - T i k c h i k  Lakes, 1959-1960. 

19 59 1960 
Area Date No.Est.  Date No. E s t .  1960/1959 

Tikchik Lake : 
Creek A . 8/16 774 8/10 2,000 
Creek B ' 8/16 2,607 8/10 5,650 
Creek C --- --- 
Tikchik Tota l  3,381 

Tikchik River 

Nuyakuk Lake: 
North Shore 8/16 307 8/10 820 
Mirror Bay 8/16 100 8/10 1,000 
Rapids 8/16 50 8/29 300 
Nuyakuk Tot a 1  457 2,120 4.64 

Lake Chauekuktuli : 
Creek # 1 8/16 0 8/10 150 
Allen R. Beach 8/16 3,550 8/29 17,500 
Allen River 8/16 5 0 8/10 250 
North Shore 8/16 1,625 8/29 4,760 
South Shore --- ----- 8/29 (1,100) 
Chauekuktuli Tota l  5,225 22,660 4.34 

Tikchik Total 

Pink Salmon: 
Nuyakuk River --- --em- 8/29 39,000 
Tikchik River --- ----- 8/29 17,000 

Tikchik Total 56,000 

(Note: Figures i n  parentheses not included i n  totals used f o r  computing 
19 60/19 59 r a t i o s  .) 



Table 4. Comparison of peak e s t ima te s  - Togiak system, 1959-1960. 

19 59 L Y  bU 
Area Date No. E s t .  Date No. E s t ,  19 60/19 59 

Togiak Lake: 
Outlet-Jondik Creek 9/7 
Jondik Creek - - - 
Jondik C r .  -Bruin C r  .9/7 
Bruin C r .  -Middle P t  .9/7 
Middle Pt.-Sunday 

Creek 9/7 
North Shore 9/7 
West Shore 9/7 
West Creek & Lake --- 
Togiak Lake Total  

Togiak River -. --- -...--- 8/29 (1,000) .9 6 

Zwischen River 9 /7 2,300 8/29 7,650 3.33  

Upper Togiak Lake: 
Zwischen R.-Budole 

Creek 9/7 3,900 8/29 3,800 
Budole C r  . -Upper 

Togiak Creek 9/7 2,850 8/29 2,000 
North Shore 9 /7 2,150 8/29 1,000 
Makoo C r ,  13 Ponds 9/7 500 8/29 0 
Upper Togiak Creek 9/7 800 8/29 0 
East Shore 9/7 0 8/29 200 
Upper Togiak Total  10,200 7,000 -69 

Togiak Lakes Tota l  64,100 59,800 

Ongivinuk Lake 9/7 3,400 8/29 3,200 
Gechiak Lake --- -em-- 8/8 --- ----- (7,6501 
Pungokepuk Lake 8/8 ( 950)  
Togiak Tributary Total 3,400 3,200 -9 4 

Togiak System Total  67,500 63,000 

(Note: Figures i n  payentheses not included i n  t o t a l s  used f o r  computing 
1 9  60/19 59 r a t i o s  .) 



Table 5. Total population estimates of red salmon in the Nushagak Dis t r ic t ,  1959-1960. 

Tot. Pop. Ratio 1960 19 60 Percent  of Percent of 
A r e a  Est.  1959 1960-19 59 Prel iminary Adj, Est, T o t a l  Nushagak T o t a l  

Wood River  7,264 a45 3,312 3,200 -32 -19 
Lake Aleknagik 68,511 -54 37,496 35,800 3.52 2.14 
Aplowak River  128,780 -37 48,293 46,100 4.541 .2.76 
L a k e  Nerka 1,176,726 .46 548,611 523,900 51.56 31.32 
L i t t l e  Togiak Lake 40,386 . 43 17,600 16,800 1-65  1.00 
Agulukp ak River  114,3 59 5 1  59,110 56,500 5.56 3.38 
L a k e  Beverley 384,178 .51 198,579 189,600 18-66 11.33 
Peace River 14,598 .92 13,612' 13,000 1.28 .78 
Lake Mikchalk 33,080 -69 23,127 22,100 2.18 1.32 
Wind River  3,396 .25 86 2 800 -08 05 
Lake K u l i k  237,9 85 55 83,570 79,800 7.85 4.77 
Grant River  * .SO 29,701 28,400 2.80 1.70 

T o t a l s  2,209,264 1,063,873 1,016,000 100 00 60.74 
I 
--.I 

rn Lake Nunavaugaluk 139,950 . 12 16,182 16,600 100.00 

Lake Amanka 53,516 
Kathlene River 208,593 
Lake Ual ik  381,699 

T o t a l s  643,808 

Tikchik Lake 11,417 2.28 
Tikchik River  18,234 2-22 
Lake Nuyakuk 1,543 4.64 
Lake ~ h a u e k u k t u l i  17,643 

T o t a l s  48,837 

Nushagak T o t a l s  3,041,859 1,745,834 1,672,900 100.00 

Nushagak Pink Salmon: 
Nuyakuk River  --- ma-. 

- - --- 
Tikchik River  --- -me --.. 

T o t a l s  
* G r a n t  River was inc luded  w i t h  Lake Kul ik  i n  1959. 



Table  6.  To ta l  p o p u l a t i o n  e s t i m a t e s  of r e d  salmon i n  t h e  Togiak D i s t r i c t ,  1959-1960. 

Tot. Pop. Ratio 19 60 1 9  60 Percen t  of Per cent  o f  
Area E s t .  1959 19  60-19 59 Pre l iminary  A d j .  Est. T o t a l  Togiak T o t a l  

Togiak River  2,570 .96 2,500 1.53 1.30 
Togiak Lake 145,250 -85 124,100 76.23 64.64 
Zwischen River 5,670 3.33 18,900 11.61 9.84 
Upper Togiak Lake 25,250 .69 17,300 - 10.63 9.01 

Totals 178,740 162,800 100,OO 84-79 

Ongivinuk Lake 8,400 9 4 
Gechiak Lake 20,000 .9 4 

I Pungokepuk Lake 
A 

2,500 -94 
m 
I Totals 30,900 29,200 LOO. 00 

Togiak T o t a l s  203,640 192,000 100.00 



Table 7 .  Comparison of t o t a l  population with sum of peak survey es t imates  - 
Nushagak and Togiak systems. 

Total Pop. Est.  Sum of Peak Percent Accounted 
Area by Tower Counts Survey Estimates f o r  by Peak Est .  

Wood River L$es 1,016,000 481,540 47.4 

Lake Nunavaugaluk 16,600 8,010 48.3 

Igushik Lakes 494,800 215,600 43.6 

Tikchik Lakes 145,500 45,580 

Togiak Lakes 162,800 65,900 

Nushagak -. 

Pink Salmon 1Y6,400 56,000 



Table 8. Perc.entage d i s t r i b u t i o n  of spawners i n  t h r e e  major types of spawning 
a reas  i n  t he  Nushagak and Togiak systems, 1959-1960. 

19 59 Type of Spawning A r e  1960 Type of Spawning Area 
Area Creek Beaches Rivers Creeks Beaches Rivers 

Wood River Lakes 37.6 50.3 12.1 32.9 55.5 11.6 

Lake Nunavaugaluk 41.7 57.6 0.7 44.3 50.7 5.0 

Igushik Lakes 

Tilcchik Lakes 24.1 37.9 .38.0 19 -4  53.1 27.5 

Togiak Lakes 12.8 83.2 4.0 12.3 76.6 11.1 



 

 

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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