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ABSTRACT 

Chum (Oncorhynchus ke ta) ,  pink (0. gorbuscha), and chinook (0. t shawytscha)  
salmon were tagged during 1978 and 1979 in Norton Sound to determine stock 
mixing and migration of salmon in the s ix  commercial fishery subdistr ic ts  
in the Norton Sound Distr ic t .  A to ta l  of 4,406 f i sh  was tagged during the 
2 years with 639 recaptured. The direction of travel a t  time of capture, 
sex composition of tagging catches, percent recapture by user groups, and 
the number of days a t  large af te r  tagging are discussed and used to  hypo- 
thesize migration routes. The f eas ib i l i t y  of separation of stocks by run 
timing i s  also investigated. Results show that  four of the s ix  subdistr ic ts  
appeared to  harvest stocks indigenous to  the subdistr ic t  while two subdis- 
t r i c t ~  harvested mixed stocks, including chum and chinook salmon bound for 
the Yukon River. 



INTRODUCTION 

The Nor ton Sound commercial salmon f i s h e r y  i s  composed o f  s i x  s u b d i s t r i c t  
f i s h e r i e s  (F igu re  1  ) .  Each s u b d i s t r i c t  i s  centered around one of t h e  main 
v i l l a g e s  and i s  u s u a l l y  near  a  p r ima ry  salmon producing stream. An excep- 
t i o n  i s  t h e  Nome S u b d i s t r i c t  which has no s i n g l e  major  spawning stream b u t  
r a t h e r  severa l  streams each w i t h  sma l l e r  spawning popu la t ions .  S u b d i s t r i c t  
boundaries were es tab l i shed  by assuming t h a t  t he  ca tch  i n  each s u b d i s t r i c t  
was p r i m a r i l y  composed o f  f i s h  f rom t h e  streams i n  t h a t  s u b d i s t r i c t .  How- 
ever,  s i nce  salmon tend  t o  f o l l o w  t h e  c o a s t l i n e  as they  r e t u r n  we p o s t u l a t e d  
t h a t  t h e  f i s h e r i e s  i n  t h e  Sound may be i n t e r c e p t i n g  salmon bound f o r  o t h e r  
f i s h e r i e s  b o t h  i n  and o u t s i d e  o f  t h e  Norton Sound D i s t r i c t .  Support  f o r  
t h i s  hypothes is  comes f rom ca t ch  da ta  t h a t  i n d i c a t e s  harves ts  f rom t h e  o t h e r  
f i s h e r i e s ,  p a r t i c u l a r l y  t h e  Nome S u b d i s t r i c t ,  exceed t h a t  which would nor-  
m a l l y  be expected from t h e  l o c a l  spawning s tocks.  I f  t r u e ,  management must 
e i t h e r  e l i m i n a t e  these i n t e r c e p t i o n s  o r  account f o r  them i n  p roduc t i on  
s t a t i s t i c s .  

The e f f e c t i v e n e s s  of salmon management depends upon t he  degree t o  which t h e  
harves t  r a t e s  on separate salmon s tocks  can be c o n t r o l l e d .  A  salmon s tock ,  
f o r  management purposes, can be cons idered t o  be a  c o n s p e c i f i c  spawning pop- 
u l a t i o n  i n  a  s i n g l e  r i v e r  system o r  t r i b u t a r y  o f  a  r i v e r  system. 

Ach iev ing  optimum y i e l d  harves ts  f o r  i n d i v i d u a l  s tocks i n  l a r g e  coas ta l  f i s h -  
i n g  d i s t r i c t s  where many s tocks  m ix  on t h e i r  r e t u r n  t o  home streams i s  d i f f i -  
c u l t .  Tag and recovery  techniques were chosen t o  s tudy  t h e  e x t e n t  o f  m i x i n g  
and f i s h e r i e s  i n t e r c e p t i o n  o f  s tocks  w i t h i n  Nor ton Sound. 

A 2-year t agg ing  program was i n i t i a t e d  by t h e  Alaska Department o f  F i s h  and 
Game (ADF&G) i n  1978 t o  i d e n t i f y  t h e  amount o f  s t o c k  i n t e r c e p t i o n  w i t h i n  
t he  s i x  s u b d i s t r i c t s  o f  Nor ton Sound and between t h e  ad jacen t  d i s t r i c t s  o f  
Kotzebue, P o r t  Clarence, and the  Yukon R iver .  Th is  r e p o r t  summarizes r e s u l t s  
ob ta ined  d u r i n g  t h e  2-year p r o j e c t .  

H i s t o r i c a l  Background o f  F i s h e r i e s  

A f t e r  t h e  i n c e p t i o n  o f  s ta tehood f o r  Alaska i n  1959, f i s h e r i e s  management 
r e s p o n s i b i l i t i e s  were s h i f t e d  f rom Federal  c o n t r o l  t o  t h e  ADF&G i n  1960. 
Surveys conducted by S t a t e  b i o l o g i s t s  a t  t h e  t ime  i n d i c a t e d  t h a t  t h e r e  were 
harves tab le  surp luses of salmon i n  Nor ton Sound t h a t  cou ld  be used t o  suppor t  
a  commercial f i s h e r y .  P r i o r  t o  t h i s  t ime  t h e  p r i n c i p a l  use o f  salmon, p r i -  
m a r i l y  by t he  18,000 Eskimo r e s i d e n t s  o f  t h e  area, was f o r  subs is tence.  
Most r e s i d e n t s  o f  t he  area have t r a d i t i o n a l l y  u t i l i z e d ,  and con t i nue  t o  use, 
t he  f i s h  and game resources f o r  subs is tence.  

Salmon Resources 

F i ve  species o f  P a c i f i c  salmon occur  i n  Nor ton Sound. P ink (Oncorhynchus  
gorbuscha)  and chum salmon (0. k e t a )  comprise t h e  m a j o r i t y  o f  t h e  r e t u r n s  
fo l lowed by coho (0. k i s u t c h )  and chinook salmon (0. t s h a w y t s c h a ) .  Sockeye 
salmon (0. n e r k a )  are  p resen t  o n l y  i n  smal l  numbers. Since t h e  s t a r t  o f  
commercial opera t ions ,  subs is tence usage has dec l i ned  which has l e d  t o  an 
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increased commercial ut i l izat ion in recent years. Early commercial in te res t  
was in chinook and coho salmon; chum salmon are now the primary target .  I t  
i s  believed that  most chum and chinook salmon populations are fu l ly  ut i l ized 
and increased commercial exploitation in the future will depend upon long-term 
increases in annual abundance. Pink salmon, while abundant, are not fu l ly  
uti l ized a t  present. 

Fisheries Descri   ti on 

Both commercial and subsistence fishermen use s e t  g i l l  nets as the major 
salmon harvest gear. The commercial f isheries  take place in the coastal 
marine waters, usually within a few hundred meters of shore. Nets can have 
a maximum aggregate length of 183 m (100 fm) per fishermen. There are no 
mesh o r  depth restr ic t ions.  A majority of the g i l l  nets fished are 14 mm 
(5-1/2 in )  stretched mesh measure, b u t  11.5 mm (4-1/2 in )  s t retch i s  also 
used. A net of 21.5 mm (8-1/2 i n )  s t retch measure i s  commonly used for  
chinook salmon. Subsistence fishermen will in addition to  g i l l  nets ,  oper- 
a te  beach seines in the main rivers.  

The commercial salmon fishing season normally begins a f t e r  15 June, although 
the f i r s t  commercial landings are not made until l a t e  June when f i sh  arrive 
in harvestable numbers. The season closes by regulation on 31 August. A 
to ta l  of 204 limited entry salmon permits are issued for  Norton Sound. Two 
48-hour fishing periods normally occur each week in a l l  subdistr ic ts ,  except 
in the Moses Point Subdistrict ,  unless decreased or increased by emergency 
order. 

Management Areas 

The Norton Sound Distr ic ts  i s  located between the Seward Peninsula and the 
Yukon-Kuskokwim Delta. I t  includes a l l  waters from Canal Point L i g h t  north 
to  Cape Douglas. The d i s t r i c t  i s  divided into s ix  subdistr ic ts :  Nome (Sub-  
d i s t r i c t  I ) ,  from Penny River to  Topkok Head; Golovin Bay (Subdistrict  2 ) ,  
from Rocky Point to Cape Darby; Moses Point (Subdistrict  3 ) ,  from Elim Point 
to  Kwik River; Norton Ba (Subdistrict  4) ,  from Kuluktulik River to  Island 
Point; Shaktoolik 77- Subdistrict  5 ) ,  from Cape Denbigh to  Junction Creek; and 
Unalakleet (Subdistrict  6 ) ,  from Junction Creek t o  Black Point. Each of 
these subdistr ic ts  contain a t  leas t  one major salmon spawning stream. 

METHODS 

Tagging Methods 

Set g i l l  nets were used t o  capture salmon for tagging a t  a l l  s i t e s  in 1978 
and 1979. Each tagging crew fished a maximum of two 91.5 m (50 fm) shackles 
of g i l l  net from a 6.4 m (21 f t )  skiff  depending on weather and the i r  ab i l i ty  
to  successfully process the salmon. Nets were se t  perpendicular to  the 
beach, usually jus t  beyond the breaking su r f ,  and in water deep enough to 
allow most of the net to  f i sh .  

The net was worked a minimum of twice per hour to  remove, examine, and tag 
the salmon. During periods of extremely large catches, salmon were removed 



from the net and placed in a holding tank. During heavy f ishing two tanks 
were required fo r  each boat; one t o  hold the f i s h  pr ior  t o  tagging and one 
fo r  use as  a recovery tank. 

A numbered, Peterson-type disk tag w i t h  a reward legend was attached s l i g h t l y  
below and behind the dorsal f i n  on one s ide  with a blank disk used as  backing 
on the opposite s ide .  Different colored tags were used a t  each tagging loca- 
t ion .  For each f i s h  tagged, the da te ,  locat ion,  species,  sex, and di rect ion 
of t ravel  a t  time of capture were recorded. 

Locations and Gear Size 

Five tagging locations were used in 1978. Three s i t e s  in the Nome Subdis t r i c t :  
Fort Davis (4.8 km o r  3 mi ea s t  of Nome), 6-Mile Beach (9.6 km e a s t  of Nome), 
and Hastings Creek (16 km or  10 m i  e a s t  of Nome). The two other locations 
were in  the  Unalakleet Subdis t r ic t  4.8 km ( 3  mi) south and 4.8 km north of 
the r i ve r  entrance. Table 1 gives the f ishing times and gear s i z e  used. 

Four tagging s i t e s  were used during 1979. Only the Fort Davis s i t e  was used 
i n  the  Nome Subdis t r ic t  and the mesh s i ze  was decreased in order t o  increase 
the catch of smaller female chum salmon. The same s i t e s  were used i n  the 
Unalakleet Subdis t r ic t .  From 14 June t o  27 June, 21.5 mm (8-1/2 i n )  stretched 
mesh was used a t  the  north s i t e  t o  capture chinook salmon. From 27 June t o  16 
July ,  15 mm (5-7/8 i n )  stretched mesh was used. An additional s i t e  was estab- 
l ished in the Shaktoolik Subdis t r ic t  on the  north s ide  of the  entrance t o  the 
Shaktool i  k River. 

Tag Recovery 

The tag legends offered a $1 .OO reward f o r  re turn .  Arrangements were made 
with Norton Sound f i s h  processors t o  co l l ec t  the date and location of capture 
and t o  pay the reward to  commercial fishermen. Several radio announcements 
were broadcast and posters displayed i n  the v i l l ages  t o  encourage return of 
the  tags from subsistence and spor t  fishermen. Each major salmon stream i n  
the  area was ground surveyed a t  l e a s t  once. 

Recovery Anal ysi  s 

Recaptures from the  commercial f i shery were not used i f  the  f i s h  was captured 
on the  same day of tagging o r  on the  day following tagging. This allowed 
f i s h  one day t o  recovery from the e f f ec t s  of tagging and resume t h e i r  migra- 
t i  onal pattern.  

However, f i sh  recaptured the  same o r  following day of tagging t ha t  had 
entered r ivers  or made substanti  a1 movements (recaptured in another d i s t r i c t )  
were included i n  the  analysis .  

RESULTS 

Tagging 

A t o t a l  of 4,406 f i s h  was tagged during 1978 and 1979; 2,446 during 1978 and 



Table 1. Gi l lne t  mesh s izes  ( s t r e t c h )  used and time fished during both years of the  study. 

Year 

1978 

- 

1979 

(5-718 i n )  

20 June 

t o  

16 July 

13.5 mm 
(5-318 i n )  

20 June 

t o  

14 July 

(5-718 i n )  

20 June 

t o  

16 July 

No 

f i sh ing  

(5-718 i n )  

20 June 

t o  

16 July 

N 0 

f i sh ing  

(5-718 i n )  

19 June 

t 0 

14 July 

21.5 mm 
(8-112 i n )  

14 June 
t 0 

27 June 

15 rnm 
(5-718 i n )  

28 June 
t o  

16 July 

(5-718 i n )  

19 June 

t o  

14 July 

15 mm 
(5-718 i n )  

14 June 

t o 

16 July 

N o 

f i shing 

13.5 mm 
(5-318 i n )  

14 June 

t o 

16 July 

f 



1,960 during 1979. This included 2,493 p i n k  salmon, 1,693 chum salmon, 21 8 
chinook salmon, 2 sockeye salmon, and 1 whitefish.  The t o t a l  number of f i s h  
tagged by location and species a r e  presented in Table 2 f o r  1978 and Table 3 
f o r  1979. During both years more p i n k  salmon were tagged than chum salmon 
(1,305 pink salmon and 1,081 chum salmon in 1978; 1,188 pink salmon and 612 
chum salmon in 1979). Of the t o t a l  218 chinook salmon, 59 were tagged in 
1978 using 15 mm (5-718 i n )  s t re tched mesh, and 159 in 1979 when 21.5 mm 
(8-1/2 i n )  mesh was used par t  of the time. 

During 1978 more salmon were tagged i n  the Unalakleet Subdis t r i c t  (1,526) than 
i n  the Nome Subdis t r ic t  (920). During 1979 the Unalakleet Subdis t r i c t  was 
again the highest with 1,005 f i s h  captured and tagged with two nets  while in 
the  Shaktoolik Subdis t r i c t  a t o t a l  of 763 f i s h  were captured and tagged w i t h  
one net .  In the  Nome Subdis t r i c t  a t o t a l  of only 192 f i s h  were captured and 
tagged. 

Daily tagging r e su l t s  and commercial catch per uni t  e f f o r t  (CPUE) f o r  1978 
and 1979 by location and species a r e  presented in  Appendix Tables 1 ,  2,  and 
3 and catches a r e  graphed with the CPUE in Figures 2 t o  6. Many sampling days 
were l o s t  t o  storms and the catches made on other days were typ ica l ly  not pro- 
portional t o  the  abundance in the commercial f i shery .  During 1978, 8 out of 
27 sampling days were l o s t  t o  storms in the Nome Subdis t r i c t  while only 3 out 
of 27 were l o s t  in the Unalakleet Subdis t r i c t .  In 1979, 13 of 25 days were 
l o s t  in the Nome Subdis t r i c t ,  10 out  of 32 in the Unalakleet Subdis t r i c t ,  and 
13 out of 26 a t  the  Shaktoolik Subdis t r i c t .  

The peak date of tagging i n  1978 f o r  a l l  species combined occurred on 11 July 
i n  the Nome Subdis t r i c t  and 12 July in the  Unalakleet Subdis t r i c t .  The peak 
tagging date  f o r  chum salmon i n  the  Nome Subdis t r i c t  was 25 June and f o r  chum 
salmon in the  Unalakleet Subdis t r i c t ,  3 July. The peak tagging date f o r  pink 
salmon in the  Nome Subdis t r i c t  was 11 July and f o r  pink salmon i n  the Unala- 
k leet  Subdis t r i c t ,  5 July. The peak tagging date f o r  chinook salmon in  the 
Unalakleet Subdis t r i c t  was 24 June (none were caught i n  the Nome Subd i s t r i c t ) .  

The peak date of tagging in 1979 f o r  a l l  species combined occurred on 12 July 
i n  the  Nome Subdis t r i c t ,  9 July i n  the  Unalakleet Subdis t r i c t ,  and 28 June in 
the Shaktoolik Subdis t r i c t .  The peak tagging date f o r  chum salmon was 27 
June i n  the Nome Subdis t r i c t  and 9 July in the  Unalakleet and Shaktoolik Sub- 
d i s t r i c t s .  The peak tagging date  f o r  pink salmon was 12 July i n  the  Nome 
Subdis t r i c t ,  9 July i n  the  Unalakleet Subdis t r i c t ,  and 29 June i n  the Shak- 
too l ik  Subdis t r i c t .  The peak tagging date  f o r  chinook salmon was 21 June i n  
both the  Unalakleet and Shaktool i k Subdis t r i c t s  (no chi nook salmon were tagged 
in the  Nome s u b d i s t r i c t ) .  

Direction of Travel a t  Time of Capture 

Overall d i rec t ion  of t ravel  a t  time of capture i s  tabulated i n  Table 4 f o r  
1978 and 1979. The r e su l t s  f o r  the  Nome Subdis t r i c t  in 1978 a r e  shown from 
the most westerly s i t e  (For t  Davis) t o  the most e a s t e r l y  s i t e  (Hastings 
Creek). Chum salmon i n  1978 were primarily heading eastward a t  the Fort 
Davis and 6-Mile Beach s i t e s  while a t  the most e a s t e r l y  s i t e  (Hastings Creek) 
they approached the net  equally from e i t h e r  s ide  (54% heading e a s t ,  46% head- 
ing west) .  The pink salmon followed the  same general d i rect ion of migration. 



Tab1 e 2 . Tota l  number o f  f i s h  tagged d u r i n g  1978 i n  Norton Sound by s p e c i e s  and l o c a t i o n .  

C h u m  

Chinook 

Sockeye 

Whi t e f i  s h 

TOTALS 

143  

0 

0 

0 

299 

120 

0 

0 

0 

31 4 

920 

160 

1 ,526 

303 355 

1 

0 

0 

307 

1,081 

4 2 

1 

0 

856 

16 

0 

0 

670 

59 

1 

0 

2,446 



Table  3 .  To ta l  number o f  f ish tagged  d u r i n g  1979 i n  Norton Sound by s p e c i e s  and l o c a t i o n .  
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Figure  2. Da i ly  c a t c h e s  a t  t h e  t a g g i n g  s i t e  and commercial CPUE i n  t h e  Nome 
S u b d i s t r i c t  f o r  chum and pink salmon i n  1978. 
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Figure  4. Da i ly  c a t c h e s  a t  t h e  t a g g i n g  s i t e  and commercial C P U E  i n  t h e  
Nome S u b d i s t r i c t  f o r  chum and pink salmon i n  1979. 
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t h e  Shak too l ik  S u b d i s t r i c t  f o r  chum and pink salmon i n  1979. 
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Figure 6 .  Daily ca tches  a t  t h e  tagging s i t e  and commercial C P U E  i n  t h e  
Unalakleet S u b d i s t r i c t  f o r  chum and pink salmon i n  1979. 



Table 4. D i r e c t i o n a l  movement by s i t e ,  as i n d i c a t e d  from s e t  g i l l n e t  catches i n  percent  f o r  chum, p ink ,  and 
chinook salmon i n  Norton Sound du r i ng  1978 and 1979. 

Year 

1978 

c 
o 

m E  z .: z 
a 4- 
a 

East 

NOME SUBDISTRICT SHAKTOOLIK SUBDISTRICT 

Shaktool i k 

UNALAKLEET SUBDISTRICT 

a + 
2 

Nor th  

South 

Nor th  

South 

Hast i  ngs C r .  

Chum Pink 

54 44 

46 56 

Unalak leet  Nor th 

Chum Pink Chinook 

4 8 3 

96 92 97 

27 35 12 

73 65 88 

F o r t  Davi s 

Chum Pink 

7 1 8 1 

29 19 

88 95 

12 5 

Chum Pink Chinook 

55 63 58 

45 37 4 2 

I West 

Unalak leet  South 

Chum Pink Chinook 

100 100 100 

0 0 0 

83 95 8 1 

17 5 19 

6 M i  Beach 

Chum Pink 

70 93 

3 0 7 

1979 
East 

West 



In t h e  Unalakleet S u b d i s t r i c t  i n  1978, t h e  ma jo r i t y  of a l l  spec i e s  captured 
a t  t h e  nor th  s i t e  were heading i n  a sou the r ly  d i r e c t i o n ,  while  a t  t he  south 
s i t e ,  100% of a l l  spec i e s  were captured while  heading i n  a n o r t h e r l y  d i r ec -  
t i o n .  

Tagging occurred a t  only t h e  most wes t e r ly  s i t e  ( F o r t  Davis) i n  t h e  Nome 
S u b d i s t r i c t  i n  1979. The ma jo r i t y  of  t h e  pink and chum salmon were again 
heading e a s t .  In t h e  Unalakleet S u b d i s t r i c t ,  f i s h  of both spec i e s  captured 
a t  t h e  north s i t e  were again predominantly moving t o  t h e  south while  f i s h  a t  
t h e  south s i t e  were again moving predominantly t o  t h e  nor th .  A t  t h e  Shaktoo- 
l i k  S u b d i s t r i c t  s i t e ,  t h e  predominant movement was towards t h e  nor th  f o r  a l l  
t h r e e  spec ies .  

Daily d i r e c t i o n a l  movement of f i s h  was a l s o  p l o t t e d  in  Figures 7 through 11 
f o r  a l l  s i t e s  and both yea r s .  Pink salmon i n  t h e  Nome S u b d i s t r i c t  (F igure  
7 )  i n  1978 were mostly captured whi le  moving t o  t h e  e a s t  a t  t h e  westernmost 
tagging l o c a t i o n s ,  but  a t  Hast ings Creek approximately equal numbers were 
captured moving west and e a s t .  The ma jo r i t y  of t h e  chum salmon i n  t h e  Nome 
S u b d i s t r i c t  were captured while  moving both t o  t h e  west and e a s t .  They were 
captured while  moving t o  t h e  west u n t i l  Ju ly  a t  t h e  Fort  Davis and 6-Mile 
Beach loca t ions .  D i r e c t i o n a l i t y  of chum salmon a t  t h e  Hastings Creek s i t e  
was d i f f i c u l t  t o  e s t a b l i s h .  The d a i l y  d i r e c t i o n a l  movement was predominantly 
e a s t  f o r  both chum salmon and pink salmon a t  t h e  Fort  Davis s i t e  (Figure 8) 
i n  1979 (For t  Davis was t h e  only loca t ion  i n  t h e  Nome S u b d i s t r i c t  i n  1979).  

All spec ies  a t  t h e  Unalakleet South s i t e  i n  1978 were captured while  moving 
i n  a no r the r ly  d i r e c t i o n  (F igure  9 ) .  Movement was sou the r ly  a t  t h e  North 
s i t e  with s i g n i f i c a n t  no r the r ly  movement on only 1 day a t  t h e  beginning of 
t h e  season f o r  chum salmon and v i r t u a l l y  no no r the r ly  movement f o r  chinook 
salmon. Pink salmon were a l s o  predominantly moving t o  t h e  south a t  t h i s  
l oca t ion .  

Di rec t ion  of movement i n  1979 a t  t h e  Unalakleet  South s i t e  (F igure  10)  was 
again predominantly north f o r  a l l  spec i e s  wi th  chum salmon showing a small 
sou the r ly  component throughout t h e  season. Pink salmon showed l i t t l e  south- 
e r l y  movement whi le  chinook salmon showed a sou the r ly  movement on only 2 days. 
The predominant d i r e c t i o n  of movement a t  t h e  Unalakleet North s i t e  i n  1979 
was sou the r ly  f o r  chum, p ink ,  and chinook salmon. Chum and chinook salmon 
showed no preference  in  d i r e c t i o n  throughout the 1979 season i n  t h e  Shaktool ik 
S u b d i s t r i c t  (F igure  11 ). Pink salmon tended t o  move i n  a more no r the r ly  d i r -  
e c t i o n  a t  t h i s  l oca t ion .  

Sex Composi t i  on 

The sex composition of f i s h  captured a t  t h e  tagging s i t e s  during 1978 and 
1979 i s  presented i n  Table 5. Sex composition r e s u l t s  a r e  a func t ion  of t h e  
mesh s i z e  used t o  capture  salmon. Almost a l l  pink salmon tagged i n  both yea r s  
were males,  around 97%. Chum salmon sexes captured were approximately even 
except  i n  t h e  Nome and Shaktool ik S u b d i s t r i c t s  i n  1979 when t h e  ma jo r i t y  cap- 
tured  were females.  Chinook salmon sexes i n  1978 were captured a t  approxi-  
mately equal r a t e s  a t  t h e  Unalakleet  S u b d i s t r i c t  North s i t e  but females 
predominated a t  t h e  South s i t e .  A switch t o  l a r g e r  mesh i n  1979 f o r  p a r t  
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Figure 7. Daily swimming d i r e c t i o n  of pink and chum salmon in  t h e  Nome S u b d i s t r i c t  
during 1978. -16- 
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d u r i n g  1979. 
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Table  5. Sex c o m p o s i t i o n  ( % )  of  t a g g i n g  catches by  s i t e  and spec ies ,  1978 and 19791 

SHAKTOOLIK SUBDISTRICT 
S h a k t o o l i  k 

Chum P i n k  Chinook 

35 99 7 9 

65 1 2 1 

Year 

1978 

1979 

UNALAKLEET SUBDISTRICT 

Sex 

Fla 1 e 

Female 

Male 

Female 

NOME SUBDISTRICT 

U n a l a k l e e t  N o r t h  

Chum P i n k  Chinook 

54 98 5 4 

4 6 2 46 

53 96 7 0 

4 7 4 3 0 

Umalak leet  South  

Chum P i n k  Chinook 

56 98 3 1 

4 4 2 6 9 

64 98 8 1 

3 6 2 19  

H a s t i n g s  C r .  

Chum P i n k  

53 98 

47 2 

F o r t  Dav is  

Chum P i n k  

55 97 

45 3 

13 99 

87 1 

6 M i  Beach 

Chum P i n k  

60 94 

40 6 



of the season, tended t o  favor the capture of males. 

Recapture Method 

The major recapture locations during 1978 and 1979 a r e  l i s t e d  in Table 6. 
The percentage recovery of the  salmon tagged a t  each s i t e  by year i s  given 
i n  Table 7. The highest recovery r a t e  was f o r  chinook salmon tagged a t  the 
Unalakleet North s i t e  (67%) i n  1979. A higher percentage of chinook salmon 
was recovered than any other  species,  overal l  19% of a l l  chinook salmon 
tagged were recovered; overall  p i n k  salmon re turns  numbered 15% and overall  
chum salmon re turns  were 16%. 

Fish tagged a t  the  Unalakleet South s i t e  were recovered a t  a lower r a t e  than 
a t  any of the  other areas (range 6 t o  17%, x = 12%). Tags applied a t  the 
Unalakleet North s i t e  were recovered a t  the highest mean r a t e  of 19% (range 
13 t o  67%). Fish tagged a t  the Nome and Shaktooli k s i t e s  were returned a t  
mean r a t e s  of 16% (range 14 t o  20%) and 17% (range 13 t o  22%),  respectively.  

The number and percentage of recoveries of tagged salmon by user group i s  pre- 
sented in Table 8. Most of the re turns  were from the commercial f i shery  which 
accounted f o r  90% of the chinook salmon, 60% of the  pink salmon, and 65% of 
the chum salmon re turns .  The subsistence f ishery  returned 7% of the chinook 
salmon, 20% of the  pink salmon, and 25% of the  chum salmon. Spawning ground 
recaptures contributed 0% of the chinook, 12% of the pink, and 7% of the 
chum recoveries.  

Migration 

Migration pat terns  were assembled from tag recovery data by d i s t r i c t s  f o r  1978 
and 1979. 

Chum Salmon: 

Chum salmon tagged in the Nome Subdis t r i c t  on the  north s ide  of Norton Sound 
were recaptured i n  the Nome Subdis t r i c t  a t  r a t e s  of 88% and 92% in 1978 and 
1979, respectively.  Ten percent of the recoveries from the Nome Subdis t r i c t  
tag  re leases  i n  1978 were from the  Kotzebue D i s t r i c t  200 miles t o  the  north 
(Figure 12) .  Only small percentages (2% t o  8%) were recovered i n  s ubd i s t r i c t s  
t o  the ea s t .  

Only 31% of chum salmon tagged in  the  Unalakleet Subdis t r i c t  in 1978 were 
recaptured in the  subd i s t r i c t .  A considerable number of recaptures of chum 
salmon tagged in the  Unalakleet Subdis t r i c t  were made in the  Yukon River 
D i s t r i c t  and in the  Shaktool i k Subdis t r i c t  (26% and 21%, respect ively) .  Small 
percentages were recaptured in Norton Bay and Moses Point Subdis t r ic ts  (2% in 
each).  The percentage of f i s h  tagged and recaptured in the Unalakleet Sub- 
d i s t r i c t  was much greater  (66%) in 1979 (Figure 13) .  Fif teen percent were 
recaptured in the  Yukon River D i s t r i c t  and 12% in the  Shaktoolik Subdis t r i c t .  
A small percentage ( 2 % )  were recaptured in the Norton Bay Subdis t r i c t .  

Chum salmon tagged in 1979 in the Shaktoolik Subdis t r i c t  were recaptured in 
four  Norton Sound subd i s t r i c t s  and i n  the Yukon River (Fiaure 13) .  Ten per- 
cent of those tagged in  the Shaktoolik Subdis t r i c t  were recaptured in the 



Table 6.  Recovery locations of salmon tagged in 1978 and 1979. 

Kotzebue D i s t r i c t  

Port Clarence Di s t r i c t  

Norton Sound D i s t r i c t  
Nome Subdis t r i c t  (1 ) 

Safety Sound 
Nome River 
El dorado River 
Flambeau River 
Snake River 
Salmon Lake 
Cripple River 
Bonanza River 
Penny River 

Golovin Bay Subdis t r i c t  ( 2 )  
Fish River 
Golovin Bay 

Moses Point Subdis t r i c t  ( 3 )  
Kul uktul i k River 
Elim - Kwi k 

Norton Bay Subdis t r i c t  ( 4 )  
Ungal i k River 

Shaktool i k Subdis t r i c t  ( 5 )  
Cape Denbigh 
Sha kt001 i k River 

Unalakleet Subdis t r i c t  (6)  
More than 3 miles north of the 
Unalakleet River 

Within 3 miles of the Unalakleet 
River 

Unal a kl e e t  River 

Port Clarence D i s t r i c t  

Norton Sound D i s t r i c t  
Nome Subdis t r i c t  (1 ) 

Fort Davis 
Buckland 
Nome River 
Snake River 

Golovin Bay Subdis t r i c t  ( 2 )  
Golovin Bay 

Moses Point Subdis t r i c t  ( 3 )  
Elim - Moses Point 

Norton Bay Subdis t r i c t  ( 4 )  
Ungalik River 

Shaktool i k Subdis t r i c t  ( 5 )  
Cape Denbigh 
Shaktool i k River 
Within 3 miles of the  Shaktooli k River 

4 t o  15 miles south of the  Shaktoolik 
River 

Unalakleet Subdis t r i c t  ( 6 )  
4 t o  10 miles north of the  Unalakleet 
River 

Within 3 miles of the  Unalakleet River 

Unalakleet River 

3 or  more miles south of the Unalakleet 
River 

Egavi k River 

Yukon River D i s t r i c t s  

More than 3 miles south of the 
Unalakleet River 

Egavi k River 

Yukon River D i s t r i c t s  



Table 7. Percent of t ags  recovered by spec ie s ,  l o c a t i o n ,  and year .  

Chum Salmon 

Number Number Percent 
tagged recovered recovery 

423 70 17% 

355 46 13% 

303 47 16% 

1,081 163 15% 

Pink Salmon 

Number Number Percent 
tagged recovered recovery 

496 6 8 14% 

143 3 9 27 % 

351 2 0 6 % 

990 127 13% 

1978 

Nome 

Unalakleet North 

Unalakleet South 

TOTAL 

1979 

Nome 

Shaktool i k 

Unalakleet North 

Unalakleet South 

TOTAL 

Chinook Salmon 

Number Number Percent 
tagged recovered recovery 

42 9 21 % 

16 2 13% 

5 8 11 19% 

Pink Salmon 

Number Number Percent 
tagged recovered recovery 

120 24 20% 

502 7 6 15% 

31 8 5 6 18% 

248 41 17% 

1,188 1 97 17% 

Chi nook Salmon 

Number Number Percent 
tagged recovered recovery 

24 3 13% 

2 7 18 67 % 

107 9 8 % 

158 30 19% 

Chum Salmon 

Number Number Percent 
tagged recovered recovery 

7 1 12 17% 

237 5 3 22% 

129 2 2 17% 

175 2 7 15% 

61 2 114 19% 



Table 8. Number and percentage of pink,  chum, and chinook salmon recover ies  by user  
group during 1978 and 1979. 

RECAPTURE METHOD 
Spawning 

Commercial Subsis tence Sport  Ground Other 
Species Year Area No. % No. % No. % No. % No. % 

Unalaklee tN 9 100 0 0 0 0 0 0 0 0 

Unalakleet S 

Unalakleet N 15 83 2 11 1 6  0 0 0 0 
Chi nook Unalakleet S 

Shaktool i k 2 66 1 33 0 0 0 0 0 0 
......................................................................................... 

TOTALS 37 90 3 7 1 3 

Nome 23 34 17 25 0 0 21 31 7 10 
Pink Unalaklee tN 19 49 6 15 0 0 7 18 7 18 

U n a l a k l e e t S  11 55 4 20 0 0 3 15 2 10 

Nome 10 42 13 54 0 1 4  0 
P i n k  Unalakleet N 49 88 4 7 0 0 3 5 

Unalakleet S 33 80 5 12 0 0 3 8 

Sha kt001 i k 51 67 16 21 0 7 9 2 3 
......................................................................................... 

TOTALS 196 60 65 20 39 12 24 7 

Nome 18 26 36 51 0 11 16 5 7 
Chum Unalakleet N 41 89 3 7 0 1 2 1 2 

Unalakleet S 33 72 10 22 0 2 4 1 2 
......................................................................................... 

Unalakleet N 21 95 0 1 5 0 0 
Chum 1979 

Unalakleet S 23 85 3 11 0 1 4 0 

Shaktool i k 39 74 10 19 0 3 6 1 1 

TOTAL 177 65 69 25 1 <1 18  7 9 3 



S u b d i s t r i c t  Kotzebue 
D i s t r i c t  

U n a l a k l e e t  

U n a l a k l e e t  Subdis 

Shaktoo l  i k Subdi s  
Nome S u b d i s t r i c t  

NORTON 
SOUND 

t r i c t  ( 6 )  

t r i c t  ( 5 )  

( 1  1 

F i g u r e  12. Tagged chum salmon m i g r a t i o n s  i n  N o r t o n  Sound d u r i n q  1978. 



D i s t r i c t  

Yukon River 

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  

Nome S u b d i s t r i c t  (1  ) 

NORTON 

SOUND 

F i g u r e  13.  Tagged chum salmon m i g r a t i o n s  i n  Norton Sound d u r i n g  1979. 



Yukon R iver  D i s t r i c t  and 44% were recaptured i n  t he  Shak too l i k  S u b d i s t r i c t .  
A l a r g e  percentage o f  t h e  recaptures was i n  t he  m ix ing  area 3  m i  south of 
t h e  entrance o f  t he  Shak too l i k  R iver  t o  4  m i  n o r t h  o f  t he  Una lak lee t  R iver  
(32%). A t o t a l  o f  12% o f  t he  recover ies  came from the  nor thern  Moses Po in t  
and Norton Bay S u b d i s t r i c t s .  

Pink Salmon: 

The m a j o r i t y  o f  p i n k  salmon tagged i n  t he  Nome S u b d i s t r i c t  was recaptured i n  
t h e  same s u b d i s t r i c t  i n  bo th  1978 and 1979, 86 and 92%, r e s p e c t i v e l y  (F igures 
14 and 15).  Only 4% were recaptured t o  t he  n o r t h  i n  t he  Kotzebue D i s t r i c t  i n  
1979, 0% i n  1978. The eastward m i g r a t i o n  o f  p i n k  salmon from the  Nome Subdis- 
t r i c t  was minimal,  i n  1978, 15% were recaptured i n  s u b d i s t r i c t s  t o  t he  east,  
and, i n  1979, o n l y  4%. 

Recaptures on the  eas tern  s ide  o f  Norton Sound (Una lak lee t  and Shaktoo l i  k  
S u b d i s t r i c t s )  i n d i c a t e d  t h a t  p i n k  salmon remained i n  t h e  l o c a l  area o f  tagg ing  
more than chum salmon. Recoveries i n  t h e  Yukon D i s t r i c t  occurred on l y  i n  
1978, w i t h  2% from the  Unalak leet  S u b d i s t r i c t .  A l a r g e  m a j o r i t y  o f  those 
tagged i n  t he  Unalak leet  S u b d i s t r i c t  i n  1978 were recaptured i n  the same sub- 
d i s t r i c t  (76%). Seventeen percent  were recaptured i n  t he  m i x i n g  area 4 m i  
n o r t h  o f  t he  Unalak leet  River  t o  3  m i  south o f  t he  Shak too l i k  R iver .  Only 5% 
were recaptured i n  t h e  Shak too l i k  S u b d i s t r i c t  i n  1978. 

Recaptures from f i s h  tagged i n  t he  Una lak lee t  S u b d i s t r i c t  i n  1979 were much 
the  same as those i n  1978 w i t h  t he  except ion being t h a t  no p i n k  salmon were 
recaptured i n  t he  Yukon D i s t r i c t .  However, t he  m a j o r i t y  o f  p i n k  salmon tagged 
i n  t h e  Shak too l i k  S u b d i s t r i c t  i n  1979 were recaptured ou ts ide  t h a t  s u b d i s t r i c t .  
Ten percent  were recovered i n  t he  nor thern  Moses Po in t  and Norton Bay Subdis- 
t r i c t ~ .  The l a r g e s t  percentage o f  recaptures o f  f i s h  tagged a t  Shak too l i k  
(39%) were i n  t h e  m ix ing  d i s t r i c t  between Shaktoo l i  k  and Unalak leet .  S ix teen 
percent  were recaptured a t  t he  mouth o f  t he  Una lak lee t  River .  

Chinook Salmon: 

No recaptures o f  chinook salmon were made i n  t h e  Nome S u b d i s t r i c t  i n  e i t h e r  
year  (F igures 16 and 17) .  I n  1978, chinook salmon tagged a t  t he  Una lak lee t  
S u b d i s t r i c t  s i t e s  were recaptured i n  the  Una lak lee t  S u b d i s t r i c t  (57%), Yukon 
R iver  D i s t r i c t  (29%),  and t h e  Shaktool i k S u b d i s t r i c t  (1 4%). No chinook 
salmon were recaptured i n  t he  m ix ing  d i s t r i c t  (between Shaktool i k and Unala- 
k l e e t ) .  Dur ing 1979, chinook salmon tagged i n  t h e  Una lak lee t  S u b d i s t r i c t  
were main ly  recaptured i n  t h e  same s u b d i s t r i c t  (71%) w i t h  on l y  10% recaptured 
i n  t h e  Yukon R iver  D i s t r i c t .  Returns from areas n o r t h  o f  t h e  Una lak lee t  Sub- 
d i s t r i c t  were 14% i n  the  m ix ing  area and 5% i n  t he  Shak too l i k  S u b d i s t r i c t .  
A l l  recover ies  o f  chinook salmon tagged i n  t he  Shak too l i k  S u b d i s t r i c t  were 
recovered i n  t h e  same s u b d i s t r i c t .  

Days a t  Large 

The mean number o f  days a t  l a r g e  (days between i n i t i a l  tagg ing  and eventual 
recapture) ,  standard dev ia t i on ,  and sample s i z e  f o r  chum, p ink ,  and chinook 
salmon recaptured i n  1978 and 1979 are  presented i n  Appendix Tables 4  through 
9. Data are grouped by the  s u b d i s t r i c t  o f  tagging,  method, and l o c a t i o n  o f  
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F igure  14. Tagged p i n k  salmon m i g r a t i o n s  i n  Norton Sound d u r i n g  1978. 
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F igure  15. Tagged p i n k  salmon m i g r a t i o n s  i n  Nor ton Sound d u r i n g  1979. 
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Figure 16. Tagged chinook salmon migra t ions  in  Norton Sound during 1978. 
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F i gu re  17. Tagged chinook salmon m i g r a t i o n s  i n  Nor ton Sound d u r i n g  1979. 



recapture. Distance (days a t  large)  i s  re la ted  t o  recapture method s ince  
the commercial f i shery  i s  the c loses t  proximity t o  tagging, followed by the 
subsistence f i shery ,  and f i n a l l y  spawning ground. 

Chum Salmon: 

Chum salmon recaptured commercially in the d i s t r i c t  in which they were tagged 
were generally a t  large from 2 t o  7 days (Appendix Tables 4 and 5 ) .  Those 
recaptured in the  subsistence f i shery  were a t  large generally from 3 t o  20 
days while chum salmon recaptured in the  Yukon River were a t  large  from 10 
t o  13 days. 

P i n k  Salmon: 

Pink salmon recaptured in the subd i s t r i c t  i n  which they were tagged ranged 
from 3 t o  10 days a t  large  in  the commercial f i shery .  Pink salmon captured 
outside the subd i s t r i c t  i n  which they were tagged remained a t  large  f o r  6 t o  
10 days. Recaptures in the subsistence f i shery  were a t  large  from 8 t o  28 
days (Appendix Tables 6 and 7 ) .  

Chinook Salmon: 

Chinook salmon recaptured in the subd i s t r i c t  in  which they were tagged were a t  
large  from 2 t o  8 days. Recaptures made in the Yukon River averaged 22 days 
l a t e r  (Appendix Tab1 es 8 and 9 ) .  

Separation of Stocks by Timing 

Data were s t r a t i f i e d  by time of tagging t o  iden t i fy  d i f ferences  in timing f o r  
salmon stocks in Norton Sound. In tervals  were chosen according t o  blocks of 
days when tagging could have occurred because of weather and the  r e su l t s  a r e  
given i n  Tables 9 and 10. 

Chum Salmon: 

In 1978, chum salmon tagged a t  Unalakleet were recaptured near the  Unalakleet 
River (South s i t e )  only 18% t o  38% of the  time (Table 9 ) .  During the f i r s t  
week (18 June t o  24 June) chum salmon tagged a t  the Unalakleet North s i t e  
were recovered primarily in the Unalakleet River (75%).  Chum salmon were 
a l so  recaptured in the northerly Moses Point Subdis t r ic t  (13%) during t h i s  
period. During the following 2 weeks (27 June t o  3 July and 5 July t o  9 Ju ly ) ,  
chum salmon tagged a t  both Unalakleet s i t e s  were recovered f a i r l y  evenly i n  
the Shaktooli k and Unalakleet Subdis t r i c t s ,  the mixing area between, and in 
the  Yukon River. The only documented recoveries in the Norton Bay Subdis t r i c t  
occurred during these periods. During the l a s t  week of the  period, 11 July t o  
15 Ju ly ,  chum salmon were recovered f a i r l y  evenly in the Shaktooli k and Unala- 
k leet  Subdis t r i c t s  and the mixing d i s t r i c t .  A small percentage (13%) was a l so  
recovered in the  Yukon River. 

The pat tern  of recovery in 1979 di f fered from 1978. Few chum salmon tagged 
a t  the North s i t e  of the Unalakleet Subdis t r i c t  were recaptured. Those t h a t  
were recaptured occurred mai nly i n  the Unalakl e e t  Subdis t r i c t  (Table 9 ) .  
None of the chum tagged a t  the north s i t e  were recovered in the Yukon River. 



Table 9. Temporal p a t t e r n s  o f  r e t u r n  by d i s t r i c t  f o r  chum salmon tagged a t  Una lak lee t  i n  1978, 1979, and 
Shak too l i k  i n  1979. 

UNALAKLEET 1978 
i Moses P o i n t  Nor ton Bav Shak too l i  k  Mi x i  nq  Una lak lee t  Yukon i 

I 

S u b d i s t r i c t  ~ u b d i  s t r i c t  S u b d i s t r i c t  
- 

S u b d i s t r i c t  R i ve r  
I Area 

Date Nor th  South No r th  South Nor th  South No r th  South Nor th  South Nor th  South Nor th  South 

6-18 t o  # tags o u t  5  8  / 6-24 # tags r e t u r n e d  8  13% 6  0% 0% 0% 0% 0% 0% 33% 75% 33% 13% 33% 1 s 
6-27 t o  # tags o u t  186 124 / 7-3 # tags r e t u r n e d  23 17 0% 4% 6% 13% 29% 22% 18% 26% 18% 35% 29% 1 

17-5 t o  # tags  o u t  6  0  / 7-9 # tags  r e t u r n e d  10 72  0% 11 0% 10% 0% 30% 18% 30% 9% 20% 36% 10% 36% 1 
I 

7-11 t o  # tags o u t  5  1  
17-15 # tags r e t u r n e d  3  88 0% 8  0% 0% 0% 33% 38% 33% 13% 33% 38% 0% 13% 1 
I UNALAKLEET 1  979 

? I Norton Bay Shaktool i k  M i  x i  ng Una lak lee t  Yukon 
S u b d i s t r i c t  S u b d i s t r i c t  Area S u b d i s t r i c t  R i v e r  

Date No r th  South No r th  South Nor th  South No r th  South No r th  South Nor th  South - 

6-18 t o  # tags  o u t  2  
6- 24 # tags  r e t u r n e d  0  45 0% 9 0% 0% 11% 0  % 0 % 0% 33% 0% 56% 

6-27 t o  # tags  o u t  42 
7 - 3  # tags  r e t u r n e d  3  0% 53 33% 4  0% 25% 0% 0% 67% 50% 0% 25% 

7-5 t o  # tags  o u t  2 8  
7 - 9  # tags  r e t u r n e d  2  

52 0% 6  0% 0% 33% 0% 0% 100% 67% 0% 

7-11 t o  # tags  o u t  5  7  
17-15 # tags r e t u r n e d  14 25 4  0% 0% 7  % 0% 7% 25% 86% 75% 0% 



Table  9. Temporal p a t t e r n  o f  r e t u r n  by d i s t r i c t  f o r  chum salmon t agged  a t  U n a l a k l e e t  i n  1978,  1979,  and 
Shaktool  i k i n  1979 ( c o n t i n u e d )  . 

SHAKTOOL IK 1 979 

Moses P o i n t  Norton Bay Shaktool  i k Mixing U n a l a k l e e t  Yukon 
Date S u b d i s t r i c t  s u b d i s t r i c t  S u b d i s t r i c t  Area S u b d i s t r i c t  R ive r  

6-21 t o  # t a g s  o u t  20 
6-23 # t a g s  r e t u r n e d  1 0% 

6-27 t o  # t a g s  o u t  
6- 30 88 17% # t a g s  r e t u r n e d  1 8  

7-8 t o  # t a g s  o u t  86  
7-9 # t a g s  r e t u r n e d  17 0% 0% 

7-11 t o  # t a g s  o u t  4 3 
7- 14 # t a g s  r e t u r n e d  6 0% 



Table 10.  Temporal p a t t e r n s  o f  r e t u r n  by d i s t r i c t  f o r  p ink salmon tagged a t  Una lak lee t  i n  1978, 1979, and 
S h a k t o o l i k  i n  1979. 

UNALAKLEET 1978 
I 
I Norton Bay Shaktool i k Mi x i  nq Unal ak l  e e t  Yukon 

~ u b d i  s t r ic t  S u b d i s t r i c t  
- 

Area S u b d i s t r i c t  River 
Date North South North South North South North South North South North South 

6-21 t o  # t a g s  o u t  12 
6-25 # t a g s  r e t u r n e d  5 32 0% 5 0 % 7% 20% 7% 20% 80% 60% 7 % 0 % 

6-27 t o  # t a g s  o u t  159 
7- 3 # t a g s  r e t u r n e d  17 99 0% 6 0 % 0% 0% 29% 33% 71% 67% 0% 0% 

7-5 t o  # t a g s  o u t  197 117 17% 1 7-9 # t a g s  r e t u r n e d  6 4 0% 0% 25% 0% 0% 83% 75% 0 % 0 % 

/ 7-10 t o  # . t a g s  o u t  90 103 Ox 
i 7-15 # t a g s  r e t u r n e d  0 5 0% 0 % 0% 0% 20% 0% 80% 0 % 0% 

UNALAKLEET 1979 
Norton Bay Sha kt001 i k Mi x i  ng Unal ak l  e e t  Yukon 
S u b d i s t r i c t  S u b d i s t r i c t  Area S u b d i s t r i c t  River 

Date North South North South North South North South North South North South 

6-21 t o  # t a g s  o u t  0 
6-25 # t a g s  r e t u r n e d  0 22 0% 3 0% 0% 0% 0 % 0% 0% 100% 0 % 0 % 

6-27 t o  # t a g s  o u t  108 
# t a g s  r e t u r n e d  11 85 9% 6 0 % 9% 17% 18% 0% 64% 83% 0% 0% 

7-3 

7-5 t o  # t a g s  o u t  104 106 o% 
7- 9 # t a g s  r e t u r n e d  16 11 0% 0% 0% 19% 9% 81% 91% 0% 0% 

7-11 t o  # t a g s  o u t  106 1 7-15 # t a g s  r e t u r n e d  1 8  35 0% 8 0 % 6% 0% 28% 13% 67% 87% 0% 0 % 



Table 10. Temporal pa t te rns  o f  r e t u r n  by d i s t r i c t  f o r  p i n k  salmon tagged a t  Unalak leet  i n  1978, 1979, and 
Shaktoo l i k  i n  1979 (cont inued) .  

SHAKTOOL I K 1  97 9  

Moses Po in t  Norton Bay Shak too l i k  M i  x i  ng Unal a k l e e t  Yukon 
Date S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  Area S u b d i s t r i c t  R iver  

6-21 t o  # tags o u t  2 8 
6-23 # tags re tu rned  8  13% 13% 25% 50% 0% 0 % 

6-27 t o  # tags o u t  333 1 6-30 # tags re tu rned  31 

7-8 t o  # tags ou t  106 
7-9 # tags re tu rned 12 0  % 0% 58% 33% 8  % 0  % 

7-10 t o  # tags o u t  35 1 I 7-14 # tags re tu rned 6 



Chum salmon tagged a t  the south s i t e  were recovered mainly i n  o r  near the  
Shaktoolik and Unalakleet Rivers. Only during the  f i r s t  2 weeks (18 June 
t o  24 June and 27 June t o  3 July)  were chum salmon t ha t  were tagged a t  
Unal ak lee t  South recovered i n  the Yukon River (56 and 25%, respec t ive ly ) .  
Only during the  second week (27 June t o  3 July)  did chum salmon show s igni-  
f i c an t l y  in other subd i s t r i c t s .  Small percentages of chum salmon tagged a t  
the Shaktoolik Subdis t r i c t  appeared in the Yukon River. 

Pink Salmon: 

Pink salmon in Norton Sound appeared not t o  s t r ay  as  much a s  chum salmon. 
Those salmon tagged a t  the Unalakleet s i t e  in 1978 appeared t o  do the  major- 
i t y  of t h e i r  wandering during the ea r ly  par t  of the season from 21 June t o  
3 July (Table 10) .  Only one pink salmon (7%) was recovered i n  the  Yukon 
River in 1978 and only one f i s h  was recovered outside the Unalakleet and 
Shaktool i k Subdi s t r i c t s  (17%) during the  e n t i r e  period. 

During 1979, p i n k  salmon tagged i n  the Unalakleet Subdis t r i c t  a l so  tended t o  
be recaptured i n  the  Unalakleet Subdis t r i c t .  The lowest percentage recaptured 
was 64% during the  second week (27 June t o  3 Ju ly )  when f i s h  were recaptured 
in areas  t o  the  North in the Moses Point and Norton Bay Subdis t r i c t s  (Table 
10) .  

Pink salmon tagged in  the  Shaktoolik Subdis t r i c t  in 1979 tended t o  wander more 
than those tagged in the Unalakleet Subdis t r ic t .  The highest recapture in the 
Shaktoolik Subdis t r i c t  occurred during the t h i rd  period ( 8  July t o  9 July)  
when 58% were tagged and recaptured there.  Small percentages of pink salmon 
were recaptured t o  the north b u t  the primary recapture area f o r  those salmon 
tagged in the Shaktoolik Subdis t r i c t  was i n  the mixing area. The f i s h  were 
perhaps heading f o r  the Egavik River. No pink salmon tagged in the Shaktoolik 
Subdis t r i c t  were recaptured in  the  Yukon River. 

Chinook Salmon: 

Not enough chinook salmon were tagged t o  be able t o  s t r a t i f y  over time. 

Circulat ion Patterns i n  Norton Sound 

Temperature, s a l i n i t y ,  and current  pat terns  have been used by oceanographers 
t o  describe the c i rcu la t ion  pat terns  in  Norton Sound. Reproduction of a 
f igure  by Muensh (1980) shows a schematic of the net c i rcu la t ion  i n  Norton 
Sound as  determined from temperature, s a l i n i t y ,  and current  measurements 
(Figure 18) .  I t  i s  assumed t h a t  f i s h  a r e  influenced by these  pat terns  on 
t h e i r  entrance i n to  the sound and t h e i r  migration t o  r i ve r s .  

Inflow in to  the Sound occurs in the middle of the Sound. From here i t  moves 
north and e x i s t s  along the northern edge. Temperature i s  highest inshore and 
along with low s a l i n i t i e s  inshore,  indicates  the flow of f resh  water from the 
r ive rs  entering the Sound, primarily the Yukon. 



f------ UPPER LAYER FLOW 
A LOWER LAYER FLOW <= LOWER LAYER DIFFUSIVE FLUX, 

\ DEPTH IN METERS 

Figure  18.  C i r c u l a t i o n  p a t t e r n s  i n  Norton Sound a s  determined from tempera tu re  
and s a l i n i t y  measurements i n  J u l y  1977, from Muensh (1980) .  

-39- 



Yukon River Recaptures 

Of particular in te res t  to  management i s  the interception of salmon stocks 
from other d i s t r i c t s ,  in the case of Norton Sound, primarily the Yukon 
River. Table 11 gives the dates on which chum, chinook, and pink salmon 
were tagged that  were eventually recovered in the Yukon River. A to ta l  of 
31 chum salmon tagged in Eastern Norton Sound was recaptured in the Yukon 
River. The majority of these chum were tagged between 29 June and 6 July 
in 1978 and 21 June and 29 June in 1979, mostly from the Unalakleet Subdis- 
t r i c t .  Four chinook salmon tagged a t  Unalakleet were recaptured in the 
Yukon River. All four had been tagged in June. Only one pink salmon tagged 
in Norton Sound was recaptured in the Yukon River. 

DISCUSSION 

The study attempted to  answer the following question: does fishing in the 
subdistr ic ts  of Norton Sound intercept salmon bound for  other subdistr ic ts  
in Norton Sound and/or d i s t r i c t s  outside of Norton Sound? 

The majority of the tag recoveries came from commercial salmon catches. 
Unfortunately commercial catch recoveries do n o t  necessarily define the 
r iver  of origin.  Because a f i sh  i s  tagged in Subdistrict  A and recaptured 
in Subdistrict  B does not mean tha t  Subdistrict  B was i t s  final destination. 
The main value of th i s  type of data i s  to define a general migration route 
and identify the areas and the amount of milling by these f i sh .  Recoveries 
made in the escapement provide a conclusive stream of or igin,  b u t  generally 
are not quantitative because of the few recoveries made. Recoveries in both 
the commercial catch and the escapement are biased by the inabi l i ty  to  tag 
f i sh  in proportion t o  the run s ize and to  tag each stock in proportion to  
the r iver  population. The commercial catch recovery i s  also biased by unequal 
and often unknown distribution of e f fo r t  of the harvesters. Escapement recov- 
e r ies  are biased by lack of coverage on some streams, different  degrees of 
water c l a r i t y ,  depth of the water where f i sh  are holding, and stacking and 
burying of tagged carcasses. Despite a l l  the biases, a general picture of 
salmon migration (Figure 19) in Norton Sound i s  emerging. 

Results of the tagging suggest that  there are both interception and non- 
interception subdistr ic ts  in Norton Sound depending on the species of salmon. 
During both years of tagging, high percentages of pink and chum salmon tagged 
in the Nome Subdistrict  were also recaptured there. The only s ignif icant  
outmigration from the Nome Subdistrict  was when 10% of the tagged chum salmon 
were recaptured in the Kotzebue Distr ic t .  This would suggest tha t  the Nome 
Subdistrict  i s  basically a non-interception fishery. Although no f i sh  were 
tagged in the Golovin Bay Subdistrict ,  recoveries of f i sh  tagged a t  Nome 
( l e s s  than 10%) were made in that  subdistr ic t .  This would suggest tha t  f i sh  
returning to  Golovin Bay returned without passing through the other subdis- 
t r i c t ~ .  Also, no f i sh  were tagged in the Moses Point Subdistrict ,  however, 
the small amount of f i sh  that  were recovered there were tagged in the Shak- 
toolik and Unalakleet Subdistricts.  Salmon returning t o  Norton Bay probably 
avoid the other subdistr ic ts .  



Table  11. Tagging d a t e s  and l o c a t i o n s  o f  salmon r e c a p t u r e d  i n  the Yukon Rive r .  

7 

PINK SALMON 
1978 

Unalakl e e t  
North 

Speci e s  
Year 

Loca t ion  

Taggi ng d a t e  

3 1 4 1 

C H U M  SALMON CHINOOK SALMON 
1978 

U n a l a k l e e t  U n a l a k l e e t  
North South 

1978 
Unalakl ee t  Unalakl  e e t  

North South  

1979 
U n a l a k l e e t  

South  Shaktool  i k 

1979 
Unalakl eet  

South  



Figure  19.  Composite m i g r a t i o n a l  p a t t e r n s  o f  salmon i n  Norton Sound. 



Fish tagged in the Shaktoolik and Unalakleet Subdis t r ic ts  were caught in 
substantial  numbers i n  the  commercial f i she r i e s  of the  other subd i s t r i c t .  
One problem w i t h  these subdis t r i c t s  i s  t h a t  the Egavik River l i e s  close t o  
the  border of the two subdis t r i c t s .  Many of these f i s h  may be homing fo r  
the Egavik River but few recaptures were actual ly  made in the r iver .  Yukon 
River returns a l so  come mainly from these areas.  No f i s h  from e i t he r  of 
these subd i s t r i c t s  were caught in  the Nome o r  Golovin Bay subdis t r i c t s .  

As seen from the  c i rcu la t ion  pattern in  Figure 18, the  main inflow current  
in Norton Sound i s  in the  middle. This would seem t o  lend support to  the 
main migration path hypothesized in Figure 19. Fish heading fo r  the Nome, 
Golovin Bay, Moses Point, and Norton Bay Subdis t r ic ts  seem t o  be able t o  
follow a f a i r l y  d i r ec t  course to  the  areas and subd i s t r i c t  f i she r i e s  a re  
performed on d i sc re te  stocks.  However, salmon returning t o  streams i n  the  
Shaktoolik and Unalakleet Subdis t r ic ts  may be mislead because of the large 
proportion of Yukon River water flowing up the  coast .  This could a lso  explain 
why the  f i sh  eventually captured in the  Yukon River are  found i n  t h i s  area.  

Separation of runs by timing does not appear t o  be feas ible .  Although only 
four periods were chosen t o  evaluate t h i s  pos s ib i l i t y ,  no de f in i t e  trends 
were apparent. 

CONCLUSIONS 

The hypotheses t ha t  the subd i s t r i c t  f i she r i e s  in Norton Sound a re  interception 
f i she r i e s  was confirmed fo r  the Shaktoolik and Unalakleet Subdis t r ic ts  but 
appears t o  be f a l s e  fo r  the  Nome, Golovin Bay, Moses Point, and Norton Sound 
Subdis t r ic ts .  

No conclusions could be made from information gained from examining dai ly  or 
overall d i rect ion of movement a t  time of capture. 

The majority of recoveries were made by the commercial f i shery within 2-7 
days a f t e r  tagging. 

Salmon migration in to  Norton Sound probably takes place in  the middle of the 
Sound with runs t o  the  northern subd i s t r i c t s  being separated b u t  runs t o  the 
eastern subdis t r i c t s  mixed. 

Up t o  29% of chum salmon tagged a t  Unalakleet were recaptured in the Yukon 
River. 

There i s  no separation of runs by timing. 
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Appendix Table 1. D a i l y  catches o f  p ink ,  chum, and chinook salmon by l oca t i on ,  1978. 

P I N K  CHUM KING TOTALS 
D a t e s 1  2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5  T o t a l  

LEGEND: 

1 = F t .  Davis 4 = Unalak leet  S. 
2 = 6 M i l e B e a c h  5 = Una lak lee tN .  
3 = Hast ings Creek * a re  days missed due t o  storms 

- are days no t  f i s h e d  



Appendix Table 2.  D a i l y  catches o f  p ink ,  chum, and chinook salmon by l o c a t i o n ,  1979. 

6/14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

29 
30 

71  1 
2 
3 

4 
5 
6 
7 
8 

7/ 9 
10 
11 
12 
13 

14 
15 
16 

TOTAL 

PINK 

C, C, Y .- w w 
a, a, 7 
7 s  7 s  0 
YC,  YC, 0 
m 3  m L  C, 

a, - 0  7 0  Y 

5 m  z m  C s s 
Z 3 2 m 

- 0 0 - 
- 0 0 - 
- 0 0 - 
- * * - 
- 0 0 - 
- * * - 
0 0 0 - 
* 8 0 11 
* 5 0 4 
* 9 0 13 

4 * * * 
* * * * 
0 * * * 
8 3 6 12 

20 21 8 106 

0 13 56 123 
1 12 0 92 * * * * 
* 3 0 13 * 
* 6 25 * 
* * * * 
* 5 0 * * * * * 
* * * * 

22 15 2 62 

* 86 102 44 * * * * 
9 11 12 24 

50 2 1 49 * 
3 0 35 9 

3 0 4 1 
- 3 6 * 
- - 1 

120 248 318 502 

CHUM 
+J Y C, 

a, w .,- 
w 7 a, 7 C  7 s  0  

0 YC, YC, 
m  m L  C, 

m m  roz m  
- O  - O  

0  S E r 
=3 m Z 3 

- 0 0 - 
0 0 - 
0 0 - - 

* - * - 
10 0 - - 

- * * - 
1 0 0 - 

13 1 5 * 
4 0 2 * 

18 1 13 * 

* * * 7 * * * * 
* * * 1 

34 9 7 13 
5 32 12 50 

1 5 9 21 
2 1 0 4 * * * * 

6 6 * * 
0 8 * * 

* * * * 
8 0 * * 

* * * * 
* * * * 
0 13 6 24 

* 3 1 22 62 * * * * 
2 4 7 12 

16 9 13 * 
2 0 7 18 

0 0 6 11 
- 12 2 4 * 
- - - 2 

71 175 129 237 

CHINOOK 
C, C, Y 
Q, a, ..-- 
ar ar - 
7 C  7 s  0 

"" 3 m  3 
a, - 0  r -0  2+ 

m m  m  z m  5 S s s 
Z 3 =3 m 

- 0 18 - 
- 0 17 - 
- 0 13 - 
- * * - 

5 6 - - 

- * * - 
0 0 10 - 
* 8 22 12 * 1 0 5 * 3 4 0 

* * * 0 
* * * * 

* * * 0 
1 2 1 0 
0 5 8 4 

0 1 3 1 
0 0 0 0 * * * * 
* 0 0 * 
* 0 0 * 

* * * * 
* 0 0 * * * * * 
* * * * 
0 0 0 0 

* 2 2 0 * * * * 
0 0 0 2 
0 0 1 * 
0 G 1 0 

0 0 1 0 
- 0 0 * - - - 0 

1 27 107 24 
- - L 

TOTALS 
C, C, Y 

8 a, .r- 
a, 7 

-s 7 s  0 
YC, YC, 0  
m 3  m L  C, 

w - 0  - 0  Y 
m z  m  
s s 
3 v, Z 3 

0 18 - 
- 0 17 - 
- 0 13 - 
- * * - 
- 15 6 - 

- * * - 
1 0 10 - 
* 29 23 29 
* 10 0 10 
* 30 5 26 

* * * 11 * * * * 
* * * 1 

43 14 14 25 
25 58 28 160 

1 19 68 145 
3 13 0 96 * * * * 
* 36 19 * 
* 6 3 3 * 

* * * * 
* 13 0 * 
* * * * 
* * * * 

22 28 8 86 

* 119 126 106 * * * * 
11 15 19 38 
66 30 6 3 * 

5 0 43 27 

3 0 11 12 
- 15 30 * 

- 3 

192 450 554 763 

m 
O J  
Z4: 

S L  
w +  

18 
17 
13 

21 

11 
8 1 
20 
61 

11 

1 
96 

271 

233 
112 

5 5 
3 9 

13 

144 

351 

83 

75 
159 

2 6 
4 5 

3 

1,949 



Appendix Table 3. Catch and e f f o r t  f o r  p i n k ,  chum, and ch inook salmon i n  t h e  subs is tence and 
commercial catches by s u b d i s t r i c t  i n  1978 and 1979. 

1978 1979 
S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  S u b d i s t r i c t  Subdi ~ t r i c t  

1 2 3 4 5 6 1 2 3 4 5 6 
White White 

Nome Mountain E l  irn Koyuk Shaktoo l i  k Unalak leet  Nome Mountain E l im  Koyuk Shaktoo l ik  Unalak leet  
EFFORT 134 8 18 11 18 55 108 22 17 12 16 3 6 
Chinook ca tch  35 1 38 17 R 1  1 044 17 0 16 12 6 2 640 
Pink ca tch  13,063 2,470 1,995 1,210 3,275 13:268 Subsistence 6,353 2,546 6,078 735 2,575 6,960 
Chum catch 4,295 1,061 1,229 1,060 1,170 3,442 3,273 2,840 1,195 1,400 1,670 1,597 
Chinook CPUE .26 .13 2.11 1.09 4.50 18.98 .16 0 .94 1 .OO 3.88 17.78 
Plnk CPUE 97.49 308.95 110.83 110.00 181.94 241.24 58.82 115.73 357.53 61.25 160.94 193.33 
Chum CPUE 32.05 132.63 68.28 96.36 65.00 62.58 30.31 129.09 70.29 116.67 104.38 44.36 - - 
EFFORT 4,368 10,056 18,912 9,888 15,456 30,576 2,406 10,224 12,768 10,512 15,240 39,918 
Chinook ca tch  7 9 22 444 470 1,339 7,507 9 7 5 1,035 856 2,376 6,354 
Pink catch 22,869 71,533 39,694 8,471 46,236 134,925 Comnercial 5,862 45,948 40,811 6,201 18,944 48,020 
Chum catch 8,782 41,377 44,595 21,973 35,388 37,059 5,391 30,201 37,123 15,579 21,960 30,445 
Chinook CPUE .0044 .0022 .02 .05 .09 .25 .0037 .01 .08 .08 .16 .16 
Pink CPUE 5.24 7.11 2.10 .86 2.99 4.41 2.44 4.49 3.20 .59 1.24 1.20 
Chum CPUE 2.01 4.11 2.36 2.22 2.29 1.21 2.24 2.95 2.91 1.48 1.44 .76 

I 

Chinook escapement 2 57 76 528 51 9 1,222 0 184 176 1,017 167 789 
Pink escape- 

ment 108,619 236,836 71,512 58,694 203,303 757,380 1,349 35,372 193,776 29,880 40,450 11,200 
Chum escape- 

ment 37,969 43,817 16,914 25,133 19,972 40,523 842 11,847 18,722 10,114 4,350 1,700 

Total run 
-- 

. U " "  " .  
Chinook 56 80 558 1,010 1,939 9,773 26 259 1,227 1,885 2,605 7,783 

Total r l ln  . - - - ,  . ",. 
Pink 144,551 310,839 11 3,201 68,375 252,814 905,573 13,564 83,866 240,665 36,816 61,969 66,180 

To ta l  run 
Chum 51,046 86,255 62,738 48,166 56,530 81,024 9,506 44,888 57,040 27,093 27,980 33,742 



Appendix Tab le  4. Recovery a reas  and days a t  l a r g e  f o r  chum salmon tagged i n  t h e  Nome and U n a l a k l e e t  S u b d i s t r i c t s ,  
1978. 

U n a l a k l e e t  Subdi s t r i c t  (6)  
Nome S u b d i s t r i c t  ( 1  ) U n a l a k l e e t  N o r t h  U n a l a k l e e t  South 

- - - 
Commerci a1 N X S  D N X S  D N X S  D 

Nome S u b d i s t r i c t  ( 1  ) 
S a f e t y  Sound 12 5.2 5.3 

G o l o v i n  Bay S u b d i s t r i c t  ( 2 )  
G o l o v i n  Bay 1  4.0 --- 

Moses P o i n t  S u b d i s t r i c t  ( 3 )  
El im-Kwi k  

Nor ton  Bay S u b d i s t r i c t  ( 4 )  
Ungal i k  R i v e r  

Shaktoo l  i k  S u b d i s t r i c t  ( 5 )  
Shaktoo l  i k  R i v e r  
Cape Denbigh 

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  
U3 
I W i t h i n  3  m i l e s  o f  t h e  

Unal a k l  e e t  R i v e r  
3  o r  more m i l e s  s o u t h  

o f  t h e  U n a l a k l e e t  R i v e r  
3  o r  more m i l e s  n o r t h  

o f  t h e  U n a l a k l e e t  R i v e r  

Kotzebue D i s t r i c t  
Kotzebue 

Yukon D i s t r i c t  
Yukon R i v e r  

Subsi s tence  

Nome S u b d i s t r i c t  ( 1  ) 
Nome R i v e r  17 10.4 7.3 
S a f e t y  Sound 5  8.2 3.2 
E l  dorado R i v e r  3  8.7 3.1 
F i s h  R i v e r  3  34.3 16.7 
Flambeau R i v e r  2  7.5 1.4 
Snake R i v e r  1  9.0 --- 



Appendix Table  4. Recovery areas and days a t  l a r g e  f o r  chum salmon i n  t h e  Nome and U n a l a k l e e t  S u b d i s t r i c t s ,  
1978 ( c o n t i n u e d ) .  

Unal a k l e e t  S u b d i s t r i c t  ( 6 )  
Nome S u b d i s t r i c t  (1  ) U n a l a k l e e t  N o r t h  U n a l a k l e e t  South 

- - 
N  X 

- 
Subsi s tence S  D N  X S D N X S  D 

C r i p p l e  R i v e r  1  3.0 --- 
Bonanza R i v e r  1  14.0 --- 

Moses P o i n t  S u b d i s t r i c t  ( 3 )  
Kul  u k t u l  i k  R i v e r  

Shaktoo l  i k  S u b d i s t r i c t  ( 5 )  
S h a k t o o l i  k  R i v e r  
Cape Denbigh 

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  
W i t h i n  3  m i l e s  o f  t h e  

U n a l a k l e e t  R i v e r  
3  o r  more m i l e s  sou th  o f  

t h e  U n a l a k l e e t  R i v e r  
3  o r  more m i l e s  n o r t h  o f  

o t h e  U n a l a k l e e t  R i v e r  
Una 1  a  k l  e e t  R i  v e r  

P o r t  C larence D i s t r i c t  3  5.3 2.1 

Yukon D i s t r i c t  
Yukon R i v e r  

Spawni ng Ground 

Nome S u b d i s t r i c t  ( 1  ) 
Nome R i v e r  
Snake R i v e r  
E l  dorado R i v e r  

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  
U n a l a k l e e t  R i v e r  

Other  

Nome S u b d i s t r i c t  ( 1  
Nome R i v e r  
Bonanza R i v e r  

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  
U n a l a k l e e t  R i v e r  



Appendix Table 5. Recovery a reas  and days a t  l a r g e  f o r  chum salmon i n  t h e  Nome, Shaktool i k ,  and Unalakleet 
S u b d i s t r i c t s .  1979. 

Shaktool i k Unalakleet S u b d i s t r i c t  ( 6 )  
Nome S u b d i s t r i c t  (1 ) S u b d i s t r i c t  5 Unal akl e e t  North Unalakleet South 

- - - 
N X SD N X 

- 
Commerci a1 SD N X SD N X S D 

Mome S u b d i s t r i c t  (1 ) 
Fort  Davis 3 6.7 8.1 

Golovi n Bay S u b d i s t r i c t  ( 2 )  
Golovin Bay 1 23.0 --- 

Moses Point  S u b d i s t r i c t  ( 3 )  
Moses Point  

Norton Bay S u b d i s t r i c t  ( 4 )  
Ungal i k River 

Shaktool i k S u b d i s t r i c t  ( 5 )  
Within 3 miles  of t he  

Shaktool i k River 
Cape Denbigh 

c]n 4 t o  15 mi les  south of 
A 

I t he  Shaktool ik River 

Unalakleet S u b d i s t r i c t  ( 6 )  
Within 3 miles  of t h e  

Unalakleet River 
3 o r  more miles  south of 

t he  Unalakleet River 
4 t o  10 mi les  north of t h e  

Unalal k l e e t  River 

Yukon D i s t r i c t  
Yukon River 

Subsi s tence  - 

Nome S u b d i s t r i c t  (1 ) 
Buckland 1 19.0 --- 
Fort  Davis 2 21.5 29.0 
Nome River 4 20.7 31.5 

Moses Point Subdi s t r i c t  ( 3 )  
Moses Point  



Appendix Table 5. Recovery areas and days a t  l a r g e  f o r  chum salmon tagged i n  t h e  Nome, S h a k t o o l i k ,  and U n a l a k l e e t  
S u b d i s t r i c t s ,  1979 ( c o n t i n u e d ) .  

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  
Nome S u b d i s t r i c t  (1  ) Shaktoo l  i k  S u b d i s t r i c t  ( 5 )  U n a l a k l e e t  N o r t h  U n a l a k l e e t  South 

- - - - 
Subsi s tence N X S  D N X S  D N  X S  D N X S  D 

Shaktoo l  i k  S u b d i s t r i c t  ( 5 )  
Shaktoo l  i k R i v e r  

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  
U n a l a k l e e t  R i v e r  

Spawni ng Ground 

S h a k t o o l i  k  S u b d i s t r i c t  ( 5 )  
Sha kt001 i k  R i v e r  

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  
Unal a k l e e t  R i v e r  

I S p o r t  F i s h  
cn 

Y ~ n a l a k l e e t  S u b d i s L r i c t  ( 6 )  
Unal a  k l  e e t  R i v e r  

Other  

Nome S u b d i s t r i c t  (1  ) 
Snake R i v e r  1  3.0 --- 

Moses P o i n t  S u b d i s t r i c t  ( 3 )  
Moses P o i n t  



Appendix Table 6 .  Recovery areas and days a t  large f o r  p i n k  salmon taqqed i n  the Nome and Unalakleet Subdis t r i c t s ,  
1978. 

Unalakleet Subdis t r ic t  ( 6 )  
Nome Subdis t r i c t  (1 ) Unalakleet North Unalakleet South 

- - - 
Commerci a1 N X S D N X S D N X S D 

Nome Subdis t r i c t  (1 ) 
Safety Sound 12 4.8 2.5 

Golovin Bay Subdis t r i c t  ( 2 )  
Golovin Bay 6 3.8 3.5 

Shaktool i k Subdis t r i c t  ( 5 )  
Shaktool i k River 
Cape Denbigh 

Unalakleet Subdis t r i c t  ( 6 )  
Within 3 miles of the  

Unalakleet River 1 3.0 --- 
3 miles north of the 

Unalakleet River 1 31.0 --- 
A Egavi k River 
W 

' Yukon D i s t r i c t  
Yukon River 

Subsistence 

Nome Subdis t r ic t  ( 1 )  
Nome River 11 8.5 8.0 
Safety Sound 4 10.3 5.3 
Kuiuktuli k River 1 6.0 --- 
Snake River 1 28.0 --- 

Unalakleet Subdis t r i c t  ( 6 )  
Within 3 miles of the 

Unalakleet River 
Egavi k River 
Unalakleet River 

Spawning Ground 

Nome Subdis t r ic t  (1 ) 
Nome River 
Snake River 
Penny River 



Appendix Table 6. Recovery areas and days a t  l a r g e  f o r  p i n k  salmon tagged i n  t he  Nome and Una lak lee t  S u b d i s t r i c t s ,  
1  978 ( c o n t i  nued) . 

Una lak lee t  S u b d i s t r i c t  ( 6 )  
Nome S u b d i s t r i c t  ( 1  ) Una lak lee t  No r th  Una lak lee t  South 

- - - 
Spanning Ground N X S D N X SD N X S D 

Shaktool  i k  S u b d i s t r i c t  ( 5 )  
Shaktool i k  R i ve r  1  36.0 --- 

Una lak lee t  S u b d i s t r i c t  ( 6 )  
Unal a k l  e e t  R i ve r  

Other 

Nome S u b d i s t r i c t  (1 ) 
Nome R i ve r  

Una lak lee t  S u b d i s t r i c t  ( 6 )  
Una lak lee t  R iver  6  8.8 7.5 
W i th i n  3  m i l e s  o f  t h e  

Una lak lee t  R i ve r  1  3.0 --- 
I 
C1 
P 
I 



Appendix Table 7. Recoverv areas and davs a t  l a r g e  f o r    ink salmon t a m e d  i n  t he  Nome. Shak too l i k ,  and Una lak lee t  
~ u b d i s t r i c t s ,  1979 (con t inued) .  

Shaktool  i k  Una lak lee t  S u b d i s t r i c t  ( 6 )  

Nome S u b d i s t r i c t  ( 1  1 S u b d i s t r i c t  ( 5 )  Una lak lee t  No r th  Una lak lee t  South 

- - 
N X 

- - 
Subsistence S D N X S D N X S D N X SD 

Nome S u b d i s t r i c t  ( 1  ) 
Snake R i ve r  1  3.0 --- 
Nome R i ve r  7  23.6 20.7 
F o r t  Davis 2 28.5 0.7 

Moses P o i n t  S u b d i s t r i c t  ( 3 )  
E l  im-Moses P o i n t  

Shaktool i k  S u b d i s t r i c t  ( 5 )  
Shaktool i k  R i v e r  

Una lak lee t  S u b d i s t r i c t  ( 6 )  
W i th i n  3 m i l e s  o f  t he  

Una lak lee t  R i ve r  
GI 
I Una lak lee t  R i ve r  

Spawning Grounds 

Nome S u b d i s t r i c t  ( 1  ) 
Nome R i ve r  

Shaktool i k  S u b d i s t r i c t  ( 5 )  
Shaktool i k  R i ve r  

Una lak lee t  S u b d i s t r i c t  ( 6 )  
Unala k l e e t  R i v e r  

Other 

Unalak leet  S u b d i s t r i c t  ( 6 )  
3 o r  more m i l e s  south o f  

t h e  Una lak lee t  R i v e r  
Una lak lee t  R i ve r  



Appendix Table 7. Recovery areas and days a t  l a r g t  f o r  p i n k  salmon tagged i n  t h e  Nome, Shak too l i k ,  and 
Una lak lee t  S u b d i s t r i c t s ,  1979. 

Unal a k l  e e t  S u b d i s t r i c t  ( 6 )  

Nome S u b d i s t r i c t  (1 ) Shaktool  i k  S u b d i s t r i c t  ( 5 )  Una lak lee t  Nor th  Una lak lee t  South 
- 

N X S D N X SD 
- - 

N X 
- 

Commercial SD N X SD 

Nome S u b d i s t r i c t  ( 1  ) 
F o r t  Davis 7 6.7 7.1 

Golovi  n  Bay S u b d i s t r i c t  ( 2 )  
Go lov in  Bay 1  14.0 --- 

Moses P o i n t  S u b d i s t r i c t  ( 3 )  
Elim-Moses P o i n t  

Norton Bay S u b d i s t r i c t  ( 4 )  
Ungal i k  R i  v e r  

Shaktool  i k  S u b d i s t r i c t  ( 5 )  
W i th i n  3 m i l e s  o f  t he  

Shak too l i  k  R i ve r  
, Cape Denbigh 

g 4  t o  15 m i l e s  south o f  t h e  
' Shak too l i k  R i ve r  

Una lak lee t  S u b d i s t r i c t  ( 6 )  
W i th i n  3 m i l e s  o f  t h e  

Una lak lee t  R i ve r  
4 t o  10 m i l e s  n o r t h  o f  t h e  

Una lak lee t  R i ve r  
3 o r  more m i l e s  south o f  

t h e  Una lak lee t  R i ve r  

Yukon D i s t r i c t  
Yukon R i ve r  

P o r t  Clarence D i s t r i c t  
P o r t  Clarence 



Appendix Tab le  8. Recovery a r e a s  and days  a t  l a r g e  f o r  chinook salmon t agged  i n  t h e  U n a l a k l e e t  S u b d i s t r i c t  
i n  1978. 

Tagged a t  

U n a l a k l e e t  North U n a l a k l e e t  South 
- - 

Commercial N X S D N X SD 

U n a l a k l e e t  S u b d i s t , r i c t  ( 6 )  
Within  3 m i l e  o f  t h e  

Unal a kl ee t  Ri v e r  
Recovered 

Shak too l  i k  S u b d i s t r i c t  ( 5 )  
a t  Shaktool  i k R ive r  

Yukon D i s t r i c t  
Yukon Rive r  



I 
I 

Appendix Table 9. Recovery areas and days a t  l a r g e  f o r  ch inook  salmon tagged i n  t h e  S h a k t o o l i k  and 
U n a l a k l e e t  S u b d i s t r i c t s  i n  1979. 

Tagged a t  

U n a l a k l e e t  N o r t h  U n a l a k l e e t  South Shaktoo l  i k  
- - - 

Commerci a1 N X S  D N  X SD N X S  D 

U n a l a k l e e t  S u b d i s t r i c t  ( 6 )  
W i t h i n  3 m i l e s  o f  t h e  

U n a l a k l e e t  R i v e r  7  4.7 1.6 6  3.5 1.4 
4 t o  10 mi l e s  n o r t h  o f  

t h e  U n a l a k l e e t  R i v e r  2  8.0 1 .4  1  2.0 --- 
Shaktoo l  i k  S u b d i s t r i c t  ( 5 )  

W i t h i n  3  m i l e s  o f  t h e  
S h a k t o o l i  k  R i v e r  

4 t o  15 m i l e s  sou th  o f  
t h e  Shaktoo l  i k  R i v e r  

Cape Denbigh 

Recovered Yukon D i  s t r i c t  

I a t  Yukon R i v e r  
Cn 
a3 

Subsi s tence 

Unal a k l e e t  S u b d i s t r i c t  ( 6 )  
Unal a k l  e e t  Ri v e r  2 6.0 7.1 

Shaktoo l  i k  S u b d i s t r i c t  ( 5 )  
Sha kt001 i k R i  v e r  

S p o r t  F i  s  h  

Unal a  k l  e e t  R i v e r  



 

 

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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