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ABSTRACT 

A f a l l  chum salmon (Oncorhynchus k e t a )  tagging study was conducted on the  
Yukon River i n  1976, 1977, and 1978, and on the  Tanana River in  1979 and 
1980. A t o t a l  of 1,217 f a l l  chums was tagged i n  1976, 5,359 in 1977, 9,668 
in  1978, 7,259 in 1979, and 5,279 i n  1980. Tag recover ies  t o t a l e d  608 (50%),  
1,951 (36%),  4,682 (48%) ,  1,346 (18%),  and 1,234 (23%) f o r  each of these  
yea r s ,  respect ive ly .  Results ind ica te  t h a t  upper Yukon River f a l l  chums 
migrate mostly along the  north bank of the  Yukon River in the  Galena-Ruby 
a r e a ,  while Tanana River f a l l  chums migrate mostly along the  south bank. 
Run timing i s  e a r l i e r  f o r  t h e  upper Yukon River s tock.  Fishwheel catches 
on t h e  north bank of the  Yukon River a t  Galena i n  1977 peaked on 10 and 24 
August, while peak catches on t h e  south bank occurred on 24 August and 20 
September. Attempts t o  sepa ra te  upper Yukon River and Porcupine River 
s tocks in  1978 were unsuccessful.  Approximately 95% of t h e  t a g  r e tu rns  
were recovered below the  Yukon-Porcupine confluence. Attempts t o  sepa ra te  
upper Tanana and Toklat River f a l l  chum stocks i n  1979 and 1980 were l ike -  
wise unsuccessful ,  as  the re  does not appear t o  be a s i g n i f i c a n t  d i f f e rence  
in  bank o r i e n t a t i o n  o r  r u n  t iming between these  two s tocks  i n  t h e  lower 
Tanana River near Manley Hot Springs. Petersen population es t imates  of the  
f a l l  chum salmon r u n  i n  t he  upper Yukon and Tanana Rivers in 1976 and 1977 
were 197,017 and 412,285 f i s h  f o r  each yea r ,  r e spec t ive ly .  The 1978 f a l l  
chum r u n  i n  t h e  upper Yukon River was estimated a t  165,390 f i s h .  The 
Tanana River f a l l  chum salmon r u n  was estimated t o  be 676,241 and 338,770 
f i s h  f o r  1979 and 1980, respect ive ly .  Each population es t imate  i s  substan- 
t i a l l y  higher than t h e  sum of harvest  and observed escapement. Two causes 
a r e  given f o r  the  d i s p a r i t y  between documented and est imated population 
s i z e :  (1)  Aerial surveys a r e  minimum escapement es t imates  because of turb id  
water ,  poor weather condi t ions ,  and t h e  immense s i z e  of t h e  watershed and, 
i n  add i t ion ,  peak counts do not include e a r l y  and l a t e  spawners; and ( 2 )  
t ag  and recovery population es t imates  a r e  i n f l a t e d  by the  f a i l u r e  of some 
fishermen t o  r e tu rn  t a g s .  



INTRODUCTION 

The Yukon River (Figure 1 )  i s  the l a rge s t  r i ve r  in Alaska, and fourth 
l a rges t  in North America, flowing over 2,000 miles from i t s  source in 
Br i t i sh  Columbia, Canada, t o  i t s  mouth on the  Bering Sea. I t  drains an 
area approximately 330,000 square miles.  All f ive  species of Paci f ic  
salmon a r e  found in the  drainage, with chum salmon (Oncorhynchus k e t a )  
being the most abundant. Chinook salmon (0.  t s h a w y s t c h a )  are  second in 
abundance fo1 lowed by coho (0.  k i s u t c h )  , pink (0. gorbuscha)  and sockeye 
(0. nerka) salmon. The l a t t e r  two species a r e  only found in  token numbers 
in  the lower portion of the r i ve r  and a re  caught occasionally with the 
more abundant commercial species.  

Fall and summer chum salmon occur a s  two d i s t i n c t  populations in the Yukon 
River drainage. Fall chum salmon can be distinguished from summer chum 
salmon by t h e i r  l a t e r  run timing (mid-July t o  l a t e  August ent ry  in to  mouth 
of Yukon River) ,  la rger  body s ize  (7 t o  9 I b ) ,  and bright  s i lve ry  appear- 
ance. Summer chum salmon with t h e i r  e a r l i e r  run timing (ea r ly  June t o  ea r ly  
Ju ly )  spawn primarily in runoff streams i n  the  lower 500 miles of the drain- 
age. Major spawning areas have been iden t i f i ed  in the Andreafsky, Anvi k ,  
and Nulato Rivers. Fall chum salmon spawn i n  the  upper portion of the  drain- 
age in spring fed streams and sloughs. Major spawning areas have been iden- 
t i f i e d  in the Chandalar, Sheenek, and Fishing Branch Rivers in the  upper 
Yukon drainage, and the Toklat,  Delta, and main Tanana River near Delta 
Junction i n  the  Tanana drainage. 

Fall chum salmon abundance f luc tua tes  great ly .  In the 9-year period, 1972- 
1980, the sum of harvest and observed escapement ranged from a low of 247,000 
t o  a high of 896,000 f i s h  (Table 1 ) .  Effective management f o r  optimum y ie ld  
of the resource requires an adequate escapement of each spawning stock. 
This objective i s  d i f f i c u l t  t o  achieve due t o  the f a c t  t h a t  harvest occurs 
hundreds of miles and several weeks from the spawning grounds. In many 
cases ,  the e f f e c t  of a management s t ra tegy  can be assessed only a f t e r  the 
f ishing season i s  over and the individual stocks have reached the  spawning 
grounds. Ident i f ica t ion of d i sc re te  fa1 1 chum salmon stocks and develop- 
ment of appropriate management s t r a t eg i e s  in the Yukon River f i shery  would 
allow f o r  optimum harvest of each stock according t o  abundance. 

A s imi lar  f a l l  chum salmon stock iden t i f i ca t ion  problem e x i s t s  in the 
Tanana River (Figure 2 ) ,  a major t r i bu t a ry  of the Yukon River. The Toklat 
River has accounted f o r  an average 70% of the  observed Tanana River f a l l  
chum salmon spawning escapement in the  years 1976-1980, as  compared t o  only 
30% f o r  the e n t i r e  Tanana drainage upstream of the Kantishna River confluence 
(Table 2 ) .  The Toklat stock could probably support greater  harvest in some 
years.  However, management regulat ions formulated t o  increase harvest of 
Toklat chum salmon must a t  the same time allow f o r  continued escapement of 
upper Tanana stocks a t  present l eve l s .  

A tagging study was conducted on the  Yukon River near Galena (Figure 1 ) in  
1976 and 1977 to  determine whether upper Yukon and Tanana River f a l l  chum 



C A N  ADA 

F i g u r e  1. Map o f  t h e  Yukon R i v e r  showing m a j o r  f a l l  chum salmon spawning areas.  



Table 1 .  Harvest and escapement of Yukon River f a l l  chum salmon, 1972-1980, 
i n  thousands of f i s h .  

Observed Documented 
Year Harvest1 Escapement2 Populat ion3 

1972 188 5 9 247 

1972-1 980 
Average 348 

Includes commercial and subs i s t ence  harves t  i n  t he  Alaska por t ion  of t h e  
drainage.  

Escapement counts  a r e  "peak" counts  made by a e r i a l  survey of known spawning 
a reas  i n  t h e  Yukon and Tanana drainage.  Survey condi t ions  not  optimal f o r  
a l l  streams i n  a l l  y e a r s ,  and not  a l l  streams were surveyed i n  some yea r s .  

3 Sum of  harves t  and observed escapement. 





Tab1 e 2. Tanana R i v e r  f a 1  1 chum salmon escapement, 1976-1 980'. 

1976 1977 1978 1979 1980 Average 

Upper Tanana R i v e r  

D e l t a  R i v e r  5.5 17.9 10.1 8.1 4.6 9.2 
Tanana South  Bank2 5.0 3.7 5.7 20.8 3.4 7.7 
B l u f f  Cabin Slough 3.2 6.5 5.3 6.9 3.2 5.0 
D e l t a  C l e a r w a t e r  S lough 1.6 1.9 0.5 3.8 0.9 1.7 
Benchmark S lough 0.3 1.3 1.7 2.7 1.6 1.5 

T o t a l  Upper Tanana R i v e r  15.6 (30)  31.3 (56 )  23.3 (40)  42.3 (20)  13.7 (35 )  25.1 (30 )  

I 
U1 
I T o k l a t  R i v e r  37.2 (70 )  25.0 (44)  35.0 (60 )  172.1 (80 )  25.2 (65)  58.9 (70 )  

T o t a l  Tanana R i v e r  Dra inage 52.8 56.3 58.3 214.4 38.9 84.0 

I n  thousands o f  f i s h .  Es t ima ted  b y  a e r i a l  su rvey .  Numbers i n  p a r e n t h e s i s  a r e  p e r c e n t  o f  t o t a l  Tanana 
R i v e r  escapement observed i n  t h e  upper Tanana and T o k l a t  R i v e r .  

2 R ichardson Highway b r i d g e  t o  B l u e  Creek. 



salmon could be d is t inguished by bank o r i e n t a t i o n  o r  r u n  t iming. Tagging 
was expanded t o  t h e  upper Yukon River above Tanana Vil lage in  1978. The 
study was s h i f t e d  t o  the  Tanana River near Manley Hot Springs (Figure 2 )  
i n  1979 and 1980 t o  determine whether upper Tanana and Toklat River f a l l  
chum salmon could be separated.  

Results were o r i g i n a l l y  reported in  a s e r i e s  of annual Federal Aid technical  
r epor t s  (Mauney and Geiger 1977; Mauney 1979, 1980; Mauney and Buklis 1980; 
Bukl i s  1981 ) .  The purpose of t h i s  r epor t  i s  t o  present  the  s i g n i f i c a n t  
r e s u l t s  of the  5-year tagging program in  a s i n g l e  document. The presenta t ion  
i s  divided i n t o  two p a r t s :  Part  I covers the  Yukon River s tudy,  1976-1978; 
Part  I1  covers the  Tanana River s tudy,  1979-1980. 



PART I - Y U K O N  RIVER STUDY, 1976 - 1978 

Methods and Materials 

Fishwheels were rented under contract from local fishermen and operated a t  
the following locations in August and September of each year: 

Year River Bank Loca t i  on 

1976 North Galena 
S o u t h  Ga 1 ena 

North Galena 
South Ga 1 ena 
S o u t h  Ruby 

1978 North Tanana Vi 11 age 
North 30 mi above Tanana 
South 29 mi above Tanana 
South Ruby 

Fishwheels were equipped with liveboxes to  hold the f ish until they could 
be tagged and released. Captured chum salmon in good condition were iden- 
t i f i e d  by sex and tagged with an individually numbered, 1 in diameter 
Petersen disc tag. A 2 dollar reward was paid for  each tag returned by 
fishermen. The date,  location, and method of recovery was reported with 
the tag returns. In addition, Department personnel conducted spawning 
ground surveys in October and November of each year to  recover tagged f ish.  

Although the primary objective of the study was t o  identify f a l l  chum salmon 
stocks in the Yukon River drainage, the data can also be used to  generate 
Petersen population estimates. The formula i s (Ricker 1975) : 

where M = Number of f i sh  tagged 
c = Subsequent catch 
R = Number of recaptures 
A 

N = Population s ize  estimate 

The variance i s :  
A 

(M + ( C  + 1 ) ( C  - R )  
V ( N )  = 

( R + 1 ) 2  ( R + 2 )  

The 95% confidence interval (CI) i s  given by: 

95% C I  =: JV(N) (f 1.96)  

The exploitation rate  i s  estimated by the ra t io  of recaptures t o  the number 
of f i sh  marked, or 

R/M 

-7- 



Results and Discussion 

A t o t a l  of 1,217 f a l l  chum salmon was tagged in August and September of 1976 
(Appendix Table 1 ) ,  5,359 in 1977 (Appendix Table 2 ) ,  and 9,668 in 1978 
(Appendix Table 3 ) .  Tag recoveries to ta led 608 (50%) in 1976, 1,951 (36%) 
i n  1977, and 4,682 (48%) in 1978. The majority of the chum salmon recovered 
each year were taken by fishwheels, with g i l l n e t s  and spawning ground surveys 
providing most of the remainder (Table 3 ) .  Tag re turns  from commercial f i sh -  
ermen ranged from 30% of a l l  recoveries in 1977 t o  62% in 1976, while tag  
re turns  from subsistence fishermen ranged from 30% of a l l  recoveries in 1976 
t o  56% in 1977 (Table 3 ) .  Only four tags were recovered by spor t  fishermen 
in  the  course of the  3-year study. 

One of the objectives of the tagging conducted a t  Galena and Ruby in 1976 
and 1977 was t o  determine whether upper Yukon and Tanana River f a l l  chum 
salmon stocks could be di s t ingui shed by bank or ienta t ion.  Tag recoveries 
were assigned t o  one of three  areas f o r  t h i s  analys is :  below the  Yukon- 
Tanana confluence, within the  upper Yukon drainage, and within the Tanana 
River drai nage. 

Three hundred for ty-f ive  (57%) of the tag  re turns  in  1976 and 610 (31%) of 
the tag  re turns  in  1977 were recovered below the Yukon-Tanana confluence. 
These re turns  cannot be iden t i f i ed  by stock,  and a r e ,  therefore ,  excluded 
from the analys is .  However, the d i s t r ibu t ion  of the remainder of the recov- 
e r i e s  indicates  a s ign i f i can t  difference in bank or ienta t ion between the two 
stocks. Seventy-nine percent of the  chum salmon recovered in the upper Yukon 
in 1976 has been tagged on the  north bank, 21% on the south bank. Conversely, 
86% of the chum salmon recovered in the  Tanana River had been tagged on the 
south bank of the Yukon River, only 14% on the  north bank (Figure 3 and 
Appendix Table 4 ) .  Similar r e su l t s  were obtained i n  1977. Ei ghty-eight 
percent of the chum salmon recovered i n  the  upper Yukon River i n  1977 had 
been tagged on the north bank, 12% on the south bank. Conversely, 96% of 
the chum salmon recovered in the  Tanana River had been tagged on the  south 
bank of the Yukon River, only 4% on the north bank (Figure 3 and Appendix 
Table 5 ) .  These r e su l t s  indicate  t h a t  upper Yukon River f a l l  chum salmon 
migrated mostly along the north bank, and Tanana River f a l l  chum salmon mig- 
rated mostly along the south bank of the  Yukon River in the  Galena-Ruby area.  

Daily f a l l  chum salmon catches by fishwheels located on the  north and south 
bank of the Yukon River a t  Galena in 1977 indicated a difference in r u n  
timing between the two stocks.  Peak catches occurred on the  north bank on 
10 and 24 August, and somewhat l a t e r  on the south bank with peaks on 24 
August and 20 September (Figure 4 ) .  Fishwheel catches a re  great ly  influenced 
by the water depth and current  a t  the s i t e ,  as well a s  the proximity of o ther  
f i shing gear. Although fishwheels a r e  not an ideal  indicator  of run s t rength ,  
i t  does appear t ha t  the upper Yukon f a l l  chum salmon stocks migrate past  the 
Galena area e a r l i e r  than do Tanana River stocks. 

Objectives of the study a r e  a l t e red  in 1978 in an attempt t o  iden t i fy  indi-  
vidual f a l l  chum salmon stocks within the  upper Yukon River drainage. One 
fishwheel was located on the north bank of the Yukon River 30 mi above the 
Yukon-Tanana confluence, the second on the  south bank 29 mi above the con- 
fluence near Tanana Village. A fourth fishwheel was located on the  south 
bank near Ruby, the  same s i t e  used in 1977. 



Table  3.  Yukon River  f a l l  chum salmon t a g  r e c o v e r i e s  by f i s h e r y  and g e a r ,  
1976- 1978. 

1976 1977 1978 
F i  s hery N % N % N % 

Commercial 376 62 594 30 2,229 48 

S u b s i s t e n c e  185 30 1 ,100 56 1 ,704  36 

S p o r t  0 0 3 - 1 - 

Spawni ng Ground 3 1 5 108 6 97 2 

Unknown 16 3 1 46 7 651 1 4  

Total  

Gear 

Fis hwheel 400 66 1 ,352 69 2,347 50 

G i l l n e t  153  25 432 22 1 ,918 41 

Beach Se ine  0 0 4 - 0 0 

Handpicked 3 1 5 107 5 98 2 

Unknown 2 4 4 56 3 319 7 

Total  
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F i g u r e  3. Recovery o f  f a l l  chum salmon i n  t h e  upper Yukon River  ( above)  
and i n  t h e  Tanana River  (below) t h a t  were o r i g i n a l l y  t a g g e d  
on t h e  n o r t h  and s o u t h  bank o f  the Yukon River  i n  t h e  Galena- 
Ruby a r e a ,  1976 and 1977. 
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Figure 4.  Fa l l  chum salmon run t iming a s  i n d i c a t e d  by fishwheel c a t c h  on 
t h e  nor th  and south  bank of t h e  Yukon River near  Galena, 1977. 



Tag r e t u r n s  were ass igned t o  one o f  f i v e  areas:  below t h e  Yukon-Tanana 
conf luence,  Yukon R i ve r  between Tanana and Porcupine R ivers ,  Yukon R i v e r  
above t h e  Porcupine R i ve r ,  w i t h i n  t h e  Tanana dra inage,  and w i t h i n  t h e  
Porcupine R i v e r  dra inage (Tab le  4 ) .  Approx imate ly  95% of t h e  t a g  r e t u r n s  
f rom t h e  t h r e e  f i shwhee l s  a t  o r  above Tanana V i l l a g e  were recovered below 
t h e  Porcupine c o n f l  uence , e i t h e r  below t h e  Yukon-Tanana con f luence  (9%)  
o r  between t h e  Tanana-Porcupine R i ve rs  (86%). The remainder o f  t h e  t a g  
r e t u r n s  came f rom t h e  Yukon R i ve r  above t h e  Porcupine c o n f l  uence (2%) ,  
w i t h i n  t h e  Porcupine d ra inage  ( I % ) ,  and i n  t h e  Tanana dra inage ( l e s s  t han  
1 "I \ 

The h i gh  percentage o f  tagged f i s h  recovered i n  t h e  main Yukon R i v e r  f i s h e r y  
be1 ow t h e  Porcupine R i v e r  c o n f l  uence makes s p e c i f i c  s t o c k  i d e n t i f i c a t i o n  
imposs ib le .  Spawning ground surveys conducted by  Department personnel  on 
t h e  Sheenjek and F i s h i n g  Branch R i ve rs ,  t r i b u t a r i e s  o f  t h e  Porcupine, 
produced o n l y  2 t a g  r e c o v e r i e s  i n  1976, 4  i n  1977, and 13 i n  1978 (Tab le  
5 ) .  An average o f  one tagged f i s h  was recovered  f o r  every  2,647 f a 1  1 chums 
examined d u r i n g  spawning ground surveys i n  t h e  Porcupine d ra inage  f o r  t h e  
3-year p e r i  od. 

The recovery  o f  f a l l  chum salmon tagged a t  Ruby i n  1978 once aga in  i n d i c a t e d  
t h a t  Tanana R i v e r  s tocks  m ig ra ted  a l ong  t h e  sou th  bank o f  t h e  Yukon R i v e r  i n  
t h e  Galena-Ruby area. Twenty-nine pe rcen t  o f  t h e  t a g  r e t u r n s  f rom t h e  Ruby 
t agg ing  s i  t e  were recovered be1 ow t h e  Y ukon-Tanana con f  1 uence , 66% wi  t h i n  
t h e  Tanana R i ve r  dra inage,  and o n l y  5% w i t h i n  t h e  upper Yukon R i v e r  d r a i n -  
age (Tab le  4 ) .  More t ime  was spent su r vey ing  t h e  Tanana R i v e r  spawning 
grounds and more tags  were recovered t han  f rom t h e  Porcupine dra inage.  
The T o k l a t  and D e l t a  R i ve r s ,  t r i b u t a r i e s  o f  t h e  Tanana, produced 28 t a g  
recove r i es  i n  1976, 102 i n  1977, and 86 i n  1978 (Tab le  5 ) .  An average o f  
one tagged f i s h  was recovered f o r  every  252 f a l l  chum salmon examined d u r i n g  
spawning ground surveys i n  t h e  Tanana dra inage f o r  t h e  3-year pe r i od .  

Petersen p o p u l a t i o n  es t imates  were c a l c u l a t e d  f o r  t h e  f a l l  chum salmon r u n  
i n  t h e  Yukon R i v e r  above Tanana V i l l a g e  and i n  t h e  Tanana R i v e r  f o r  1976 
and 1977, w h i l e  t h e  es t ima te  was o n l y  f o r  t h e  Yukon R i v e r  above Tanana 
V i l l a g e  i n  1978. Data used f o r  these  c a l c u l a t i o n s  i n c l u d e d  t h e  number o f  
f i s h  tagged each yea r  minus t h e  number o f  tagged f i s h  recovered below t h e  
Yukon-Tanana c o n f l  uence, t h e  commercial and subs is tence  ha rves t  i n  t h e  
Yukon above Tanana V i l l a g e  and i n  t h e  Tanana R iver ,  and t h e  number o f  tags  
r e t u r n e d  by  commercial and subs is tence  f ishermen i n  these areas. Est imates 
o f  197,017, 412,285 and 165,390 f a l l  chum salmon were c a l c u l a t e d  f o r  1976, 
1977, and 1978, r e s p e c t i v e l y  (Tab le  6 ) .  The e x p l o i t a t i o n  r a t e  was e s t i -  
mated t o  be 34%, 20%, and 53% f o r  each o f  these years ,  r e s p e c t i v e l y .  

Each o f  t h e  p o p u l a t i o n  es t imates  i s  h i ghe r  than  t h e  documented p o p u l a t i o n  
s i z e .  The sum o f  ha rves t  and observed escapement was 144,967, 233,079, and 
117,491 f a l l  chum salmon i n  1976, 1977, and 1978, r e s p e c t i v e l y .  The popu- 
l a t i o n  es t imates  were 36%, 77%, and 41% h ighe r  than  t h e  documented popula- 
t i o n  f o r  each o f  these 3 years ,  r e s p e c t i v e l y .  

F a l l  chum escapements i n  t h e  Yukon and Tanana R i ve rs  a r e  es t imated  by a e r i a l  
survey counts o f  peak spawning concen t ra t i ons .  Tu rb i d  wa te r ,  poor  weather 
c o n d i t i o n s ,  and t h e  immense s i z e  o f  t h e  watershed p robab l y  r e s u l t  i n  under- 



Table 4. Yukon R i ve r  f a l l  chum salmon t a g  recove r i es  by recovery  area, 1978. 

RECOVERY AREA 

Below Yukon- Yukon Between Tanana Yukon Above Tanana Porcupine To ta l  
Tanana Conf l  uence and Porcupine Porcupine Drainage Drainage Unknown Recoveries 

N Tagging S i t e  - N & - -  N % N % N % N % N % - - - -  -- -- 

Upper Yukon 
Nor th  Bank1 92 8 1,015 88 12 1 3 - 19 2 15 1 1,156 100 

Upper Yukon 
South Bank2 5 9 5 990 8 9 22 2 4 - 12 1 20 2 1,107 100 

Tanana V i  11 age 
Nor th  Bank 201 13 1,280 8 2 28 2 11 1 12 1 30 2 1,562 100 

I, Subto ta l  
C;' Upper Yukon 352 9 3,285 86 62 2 18 - 43 1 65 2 3,825 100 

Ruby-South 248 2 9 4 2 5 0 0 565 66 0 0 2 - Bank 
857 100 

T h i r t y  m i l e s  above Tanana V i l l a g e .  

2 Twenty-ni ne m i  l e s  above Tanana V i  11 age. 



Table 5. Number of f a l l  chum salmon observed and t a g s  recovered by f o o t  survey of  upper Yukon and 
Tanana River spawning grounds, 1976-1 978. 

Upper Yukon Drainage 

Sheenjek River 

Fishing Branch River 

1976 1977 1978 
Chums Tags Ratio Chums Tags Ratio Chums Tags Ratio 

Total 13,300 2 1:6,650 18,000 4 1 :  4,500 19,000 13 1:1,462 

I 
d 

P 
Tanana Ri ver  Drainage 

I 

Toklat River 

Delta River 600 1 1 :600 17,000 19 1:895 12,000 1 1:12,000 

Total 1,500 28 1:54 29,000 102 1:284 24,000 86 1:279 



Table 6. Upper Yukon R i ve r  dra inage f a l l  chum salmon Petersen popu la t i on  es t imates ,  1976-1978'. 

Marked Catch Recapture Popu la t ion  95% Conf i  dence Exp lo i  t a t i  on 
Year (m) ( C  (R) Est imate ( N )  I n t e r v a l  Rate (RIM) 

1976 9662 66 ,62Z4 3266 197,017 175,748 - 218,286 0.34 

Popu la t ion  es t imates  a re  f o r  bo th  t h e  Yukon R i ve r  above Tanana V i l l a g e  and f o r  t h e  Tanana R i ve r  i n  1976 and 
1977. The 1978 p o p u l a t i o n  es t ima te  i s  o n l y  f o r  t h e  Yukon R i ve r  above Tanana V i l l a g e  due t o  t he  l o c a t i o n  o f  
t he  t agg ing  s i t e s .  

To ta l  number o f  chums tagged minus t h e  number o f  tagged f i s h  recovered below t h e  Yukon-Tanana conf luence. 

To ta l  number o f  chums tagged f rom t h e  t h r e e  f i shwhee ls  l o c a t e d  on t h e  Yukon R i ve r  a t  o r  above Tanana V i l l a g e .  

Commercial and subs is tence harves t  on t he  Yukon R i ve r  above Tanana V i l l a g e  and on t h e  Tanana R i ve r .  

Commercial and subs is tence ha rves t  on t h e  Yukon R i ve r  above Tanana V i l l a g e .  

Tag r e t u r n s  f rom commercial and subs is tence f ishermen on t h e  Yukon R i ve r  above Tanana V i l l a g e  and on t he  
Tanana R iver .  

Tag r e t u r n s  f rom commercial and subs is tence f ishermen on t h e  Yukon R i ve r  above Tanana V i l l a g e .  



assessment of population abundance. In addi t ion,  peak counts f a i l  t o  
include ear ly  and l a t e  spawners. The documented population of f a l l  chum 
salmon in the Yukon drainage i s  therefore a minimum estimate. Conversely, 
the tag and recovery population estimates a re  probably in f la ted  by the 
f a i l u r e  of some fishermen t o  return tags.  These two fac tors ,  underassess- 
ment of escapements and incomplete tag returns probably account fo r  the 
d i spar i ty  between the  documented and estimated population s i ze .  



PART I I .  TANANA RIVER STUDY, 1979 - 1980 

Methods and Materials 

Two fishwheels were rented under contract from local fishermen and operated 
in the lower Tanana River near Manley Hot Springs (Figure 2 )  in August and 
September of 1979 and 1980. Each f i  shwheel was equipped with a 1 ivebox to 
hold the f i sh  until they could be tagged and released. Captured chum sal-  
mon in good condition were identified by sex and tagged with an individually 
numbered orange (south bank wheel ) or yellow ( n o r t h  bank wheel ) "spaghetti" 
type plast ic  tag. 

A 2 dbllar reward was paid for  each tag returned by fishermen. The date,  
location, and method of recovery was reported with the tag returns. In 
addition, Department personnel conducted spawning ground surveys in October 
and November of each year for  tag recoveries. 

Petersen population estimates were calculated as outlined in the previous 
section. 

Results and Discussion 

One fishwheel was located on the north bank of the Tanana River 8 mi below 
Manley Hot Springs, while the second wheel was on the south bank, 40 mi 
below the vi l lage,  in 1979. To rigorously t e s t  for  a difference in bank 
orientation between stocks, the two f i  shwheel s should be located direct ly  
opposite each other. A second factor ,  besides bank orientation, i s  intro- 
duced when the tagging s i t e s  are located some 32 mi apart. I t  i s  unknown 
whether differences in tag recoveries in the upper Tanana and Toklat Rivers 
are then a function of the river bank of tagging or t o  the r iver  mile of 
tagging. In an attempt to  resolve th i s  problem, the two fishwheels were 
located within 4 mi of each other in 1980. One wheel was again located on  
the north bank, 8 mi below Manley Hot Springs, while the other was on the 
south bank, 4 mi below the village. I t  i s  d i f f i cu l t  to  locate an adequate 
fishwheel s i t e  on the south bank of the Tanana River near Manley Hot Springs 
because of the shallow water and slack current,  and a 4 mi separation between 
fishwheels was considered acceptable. 

Chum salmon catches in 1980 were consistently lower in the south bank f ish-  
wheel than the north bank wheel. Dropping water levels forced the selection 
of a new south bank fishwheel s i t e  on 18 August and during the following 
12-day period s ix new s i t e s  were fished with l i t t l e  success. Gillnets 
(5-7/8" mesh, 100 f t  long) were fished on 29 August a t  two potential s i t e s  
on the south bank to obtain an index of chum salmon abundance. One net 
caught one chum, while the other did not catch any during a 17-hour se t .  
The n o r t h  bank wheel had captured 771 chums by 29 August while the south 
bank wheel had captured only 172.  

The few chum salmon captured for tagging and the d i f f icu l ty  in locating a 
suitable fishwheel s i t e  on the south bank near Manley Hot Springs forced 
a change in the design of the study. The south bank fishwheel was moved 



on 2 September t o  the  north bank, 10 mi below Manley Hot Springs and 2 mi 
below the original  north bank fishwheel. The original  north bank wheel wil l  
be referred t o  henceforth as fishwheel #1, and the wheel 2 mi downriver wil l  
be referred t o  as  fishwheel #2. 

A t o t a l  of 7,259 f a l l  chum was tagged in  August and September of 1979 (Appen- 
dix Table 6 )  and 5,279 in 1980 (Appendix Table 7 ) .  Tag recoveries to ta led 
1,346 (18%) in 1979 and 1,234 (23%) in 1980. As i n  the Yukon River study, 
the  majori ty of the  chum salmon recovered each year were taken by fishwheels, 
wi 11 gi 1 l ne t s  and spawning ground surveys provi di n g  the  remainder (Table 7 ) .  
Unlike the  Yukon River study, the Tanana River subsistence f ishery  provided 
more tag  re turns  than the commercial f i shery .  Tag re turns  from subsistence 
fishermen and from spawning ground surveys outnumbered re turns  from commer- 
c ia l  fishermen in both 1979 and 1980 (Table 7 ) .  The commercial f i shing 
season las ted  only a few days on the Tanana River in 1979 and 1980, while 
the subsistence f i shery  operated f o r  several weeks. Four tags were recovered 
by spor t  fishermen in 1979, none in 1980. 

The recovery of tagged chum salmon i n  the upper Tanana and Toklat Rivers in  
1979 indicated only a s l i g h t  difference i n  bank or ienta t ion between the two 
stocks in  the lower Tanana River. Fifty-nine percent of the chum salmon 
recovered in the  upper Tanana had been tagged a t  the north bank fishwheel. 
Conversely, 65% of the chum salmon recovered i n  the Toklat had been tagged 
a t  the  south bank fishwheel (Table 8 ) .  These recovery r a t e s  a re  not much 
greater  than the 50% expected i f  no difference in bank or ienta t ion existed 
between the s tocks ,  and may i n  f a c t  be chance var ia t ions  from the 50% f igure .  
Since tagging was e s sen t i a l l y  conducted only on the north bank i n  1980 (Table 
9 ) ,  f u r t he r  refinement of stock iden t i f i ca t ion  by bank or ienta t ion i s  not 
possible. I t  does not appear t ha t  the  upper Tanana and Toklat River f a l l  
chum salmon stocks can be distinguished by bank or ienta t ion i n  the lower 
Tanana River near Manley Hot Springs. 

Department personnel conducted spawning ground surveys of the Toklat and 
upper Tanana Rivers. A t o t a l  of 25,310 fa1 1 chum salmon was observed in  
the  Toklat River drainage by foot  survey i n  1980, and 242 tags were recov- 
ered,  f o r  a tagged:untagged chum r a t i o  of 1 :I05 (Table 10) .  A t o t a l  of 
7,425 f a l l  chums was observed in the  upper Tanana River drainage by foot  
survey, and only 18 tags were recovered, f o r  a tagged:untagged chum r a t i o  
of 1 :412 (Table 11) .  The difference in tag recovery r a t e s  i s  probably due 
t o  the  f a c t  t h a t  the upper Tanana stocks pass through several f i she r i e s  
upstream of the Kantishna River confluence, whereas the Toklat s tock i s  
v i r t u a l l y  unintercepted between the  Manley Hot Springs f i shery  and the 
spawning grounds. Addi t i  on of the  Tanana River subsistence harvest (42,675 
f i s h )  and commercial harvest (12,526 f i s h )  above the Kanti shna River con- 
f luence,  t o  the number of chum salmon observed on the upper Tanana spawning 
grounds (7,425 f i s h )  y ie lds  a t o t a l  of 62,626 chum salmon in  the  upper 
Tanana examined f o r  tags .  Addition of 743 tags returned by subsistence 
and commercial fishermen upstream of the  Kantishna River confluence t o  the 
18 tags recovered on the upper Tanana spawning grounds y ie lds  a t o t a l  of 
761 tag  re tu rns ,  f o r  a tagged:untagged chum r a t i o  of 1:82. This compares 
more favorably with the tagged:untagged chum r a t i o  of 1:105 f o r  the Tokklat 
River . 



Table 7. Tanana River f a l l  chum salmon t a g  r ecove r i e s  by f i s h e r y  and gea r ,  
1979 and 1980. 

Fi s hery 

Commerci a 1 

Subs is tence  673 50 71 7 5 8 

Spor t  4 - 0 0 

Spawni ng Ground 375 28 274 22 

Unknown 34 3 5 0 4 

Total 1,346 100 1,234 100 

Gear 

Fis  hwheel 

G i  l l n e t  

Hook & Line 

Handpi cked 

Unknown 

Total  1,346 100 1,234 100 



Table 8.  Tanana River f a l l  chum salmon t ag  recover ies  by recovery a r e a ,  
1979. 

Recovery Area 
Tanana Below Tanana Above Kanti shna- 

Tagged Kantishna Kanti shna Tokl a t  
N % N % N % N - -- --- % 

North Bank 3,278 5 1 164 37 31 7 59 130 3 5 

South Bank 3,531 4 9 274 6 3 21 7 41 244 65 

Tota 1 7,259 100 438 100 534 100 374 100 

Table 9. Tanana River f a l l  chum salmon t a g  recover ies  by recovery a r e a ,  1980. 

Recovery Area 
Tanana Be1 ow Tanana Above Kanti shna- 

Tagged Kanti shna Kantishna Tokl a t  Total 
N % N % N %, N % 

North Bank 5,113 21 5 18 71 9 61 254 21 1,188 100 

South Bank 166 1 2 43 93 2 4 46 100 



Table 10. Number of f a l l  chum salmon observed and t a g s  recovered by f o o t  survey 
of Toklat River spawning grounds, 1980'. 

Location Live Carcass Total Tags Ratio 

Sus hana River 8,750 4,100 12,850 85 1 :I51 

Gei ger Creek 1 ,900 1,400 3,300 42 1 :80 

Toklat  River near 
S hus hana 100 300 400 6 1 :67 

Unnamed Tr ibutary  Creek 2,200 3,560 5,760 45 1 : I25 

Unnamed Tr ibutary  Creek 1,500 1,500 3,000 6 3 1 :48 

Total 

Streams were surveyed severa l  t imes between 10114 and 11 11. I n i t i a l  population 
e s t ima te s  were increased  t o  account f o r  t h e  a r r i v a l  of  new f i s h  on subsequent 
surveys. Rat ios  l i s t e d  a r e  t h e  r a t i o  of tagged t o  untagged f i s h .  Includes 
only those  t a g s  recovered by Department personnel assigned t o  t h i s  p r o j e c t .  



Table 11. Number of f a l l  chum salmon observed and t a g s  recovered by f o o t  survey 
of upper Tanana River spawning grounds, 1 9801. 

Location Live Carcass Total Tags Rat io 

Delta River 2,000 200 2,200 6 1 : 367 

B l  uff Cabin Slough 1,000 350 1,350 2 1 :675 

Delta Cl earwater  River 100 20 120 0 - 
Clearwater Lake Ou t l e t  5 0 5 0 - 

South Bank Tanana 1,500 350 1,850 1 1 :1 ,850 

Benchmark Slough 1,750 150 1,900 9 1 :211 

Total  6,355 1,070 7,425 18 1 :412 

Ratios l i s t e d  a r e  t h e  r a t i o  of tagged t o  untagged f i s h .  Includes only those 
t ags  recovered by Department personnel assigned t o  t h i s  p r o j e c t .  



Petersen population estimates of 676,241 and 383,770 f a l l  chum salmon were 
calculated f o r  the Tanana River drainage i n  1979 and 1980, respectively 
(Table 12).  The exploi ta t ion r a t e  was estimated t o  be 13% and 18% f o r  each 
of these years,  respectively.  Both population estimates a re  high s ince  the 
sum of harvest and observed escapement was only 300,583 f a l l  chums in 1979 
and 108,817 in 1980. The population est imate was 125% higher than the doc- 
umented population in  1979, and 253% higher i n  1980. The difference between 
the documented population s i z e  and the population estimate i s  probably a 
r e s u l t  of the  same fac to rs  c i t ed  in  the  Yukon River study, namely the under- 
assessment of escapements and the in f la ted  population estimates because of 
the  f a i l u r e  of some fishermen t o  re turn  tags .  I t  i s  not known why the dis-  
pa r i ty  between the two methods i s  so much greater  i n  the  Tanana River than 
the Yukon River. 

Examination of churn salmon tag  re turns  in terms of tagging date indicates  
a s l i g h t  d i f ference i n  r u n  timing between the upper Tanana and Toklat River 
stocks in  the Manley Hot Springs area.  The upper Tanana stocks demonstrate 
an ea r ly  component t ha t  i s  not seen in  the  Toklat stock. A t  the south bank 
fishwheel i n  1979, 50% r u n  passage occurred on 3 September f o r  the  upper 
Tanana stock and on 17 September f o r  the  Toklat stock (Figure 5 ) .  A t  the 
north bank fishwheel in 1979, 50% r u n  passage occurred on 7 September f o r  
the upper Tanana stock and on 12 September f o r  the  Toklat stock (Figure 6 ) .  
A t  fishwheel #1 in 1980, 50% r u n  passage occurred on 6 September f o r  the  
upper Tanana s tock,  and on 13 September f o r  the  Toklat stock (Figure 7 ) .  
Fishwheel #2 did not s t a r t  f i sh ing  unt i l  3 September, thus missing the ea r ly  
component of the upper Tanana r u n .  

As a r e s u l t ,  50% r u n  passage was 3 days e a r l i e r  f o r  the Toklat stock (12 
September) than f o r  the  upper Tanana stock (Figure 8 ) .  Although 50% r u n  
passage was consis tent ly  e a r l i e r  f o r  the upper Tanana s tock,  there i s  great  
overlap in r u n  timing with the  Toklat s tock.  I t  does not appear t h a t  the 
r u n  timing of upper Tanana and Toklat River f a l l  chum salmon stocks i s  su f f i -  
c i en t l y  d i sc re te  t o  allow f o r  s ing le  stock harvest i n  the Manley Hot Springs 
area. 



Table 12. Tanana River f a l l  chum salmon Petersen population e s t ima tes ,  1979 and 1980. 

Marked Catch Recapture Population 95% Confidence Exploi tat ion 
Year ( m  ( c > l  (RI2 Estimate ( N )  In te rva l  Rate (RIM) 

I 
N 
P Catch i s  t h e  sum of commercial and subs is tence  harvest  in  t h e  Tanana River drainage.  

* Recaptures a r e  t h e  t ags  returned by commercial and subs is tence  fishermen i n  the  Tanana River drainage.  
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F igu re  5. Run t i m i n g  o f  f a l l  chum salmon a long t h e  south bank o f  t he  Tanana 
R iver ,  40 m i  below Manley Hot Spr ings,  i n  1979, as i n d i c a t e d  by 
( a )  number o f  chums captured by f ishwheel  and tagged d a i l y ,  ( b )  
number o f  chums tagged and l a t e r  recovered i n  t h e  upper Tanana R ive r ,  
and ( c )  number o f  chums tagged and l a t e r  recovered i n  t h e  T o k l a t  
R iver .  The da te  o f  50% r u n  passage f o r  each s tock  i s  i n d i c a t e d  
w i t h  d o t t e d  l i n e .  



A. FISH WH EEL 

Z 
56 

0 
I B. UPPER TANANA 
4 * RECOVERIES 
V) 

s 
a 
I 
0 

L, 
0 

Y 0 
m 
I I I I I I I 

C. TOK 

• RECOV 

0 

AUGUST 1979 SEPTEMBER 

F i g u r e  6 .  Run t i m i n g  o f  f a l l  chum salmon a l o n g  the n o r t h  bank o f  the Tanana 
R i v e r ,  8 miles below Manley Hot S p r i n g s ,  i n  1979,  a s  d e m o n s t r a t e d  
by ( a )  number o f  chums c a p t u r e d  by f i s h w h e e l  and t a g g e d  d a i l y ,  ( b )  
number o f  chums t a g g e d  and l a t e r  r e c o v e r e d  i n  the upper  Tanana R i v e r ,  
and ( c )  number o f  chums t a g g e d  and l a t e r  r e c o v e r e d  i n  t h e  T o k l a t  
R i v e r .  The d a t e  o f  50% r u n  p a s s a g e  f o r  e a c h  s t o c k  i s  i n d i c a t e d  
w i t h  d o t t e d  l i n e .  



9/6 B. UPPER 
I R E C O V  
8 

TANANA 
E R I E S  

9/13 C. TOHLAT 
1 RECOVER1 ES 

13 23 2 12 22 

AUGUST 1980 SEPTEMBER 

Figure 7 .  Run timing of f a l l  chum salmon along the  north bank of the  Tanana 
River, 8 miles below Manley Hot Springs,  in 1980, as demonstrated 
by ( a )  number of chums captured by fishwheel and tagged d a i l y ,  ( b )  
number of chums tagged and l a t e r  recovered in  the  upper Tanana River, 
and ( c )  number of chums tagged and l a t e r  recovered i n  the  Toklat 
River. The date of 50% r u n  passage f o r  each stock i s  indicated 
with dotted l i n e .  
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Figure 8.  Run timing of f a l l  chum salmon along the north bank of the Tanana 
River, 10 miles below Manley Hot Springs,  in  1980, as demonstrated 
by ( a )  number of chums captured by fishwheel and tagged d a i l y ,  ( b )  
number of chums tagged and l a t e r  recovered in the  upper Tanana River, 
and ( c )  number of chums tagged and l a t e r  recovered in  the  Toklat 
River. The date  of 50% r u n  passage f o r  each stock i s  indicated 
with dotted l i n e .  



CONCLUSIONS AND DISCUSSION 

Yukon River f a l l  chum salmon stocks were iden t i f i ed  by bank or ienta t ion in 
the Galena area as  a r e s u l t  of tagging conducted i n  1976, 1977, and 1978. 
Upper Yukon River stocks migrate mostly along the north bank of the  Yukon 
River in the Galena a rea ,  while Tanana River stocks migrate l a t e r  and mostly 
along the south bank. Attempts t o  re f ine  separation of individual stocks 
within the upper Yukon River in 1978 and within the  Tanana River in  1979 
and 1980 were not successful .  

Management regulat ions were adopted by the Board of Fisheries in December 
1980 based on the r e su l t s  of the tagging study. Boundaries within D i s t r i c t  
4 were redefined such t ha t  subd i s t r i c t  334-42 encompasses the north bank of 
the Yukon River between Cone Point and I l l i n o i s  Creek, while subd i s t r i c t  334-43 
encompasses the south bank (Figure 9 ) .  The new subd i s t r i c t  boundaries wi l l  
allow management b iologis ts  t o  regulate harvest of stocks on the north and 
south bank proportional t o  run magnitude and spawning requirements f o r  each 
stock. 

The tagging s tud ies  were designed t o  iden t i fy  stocks and were not intended t o  
be used f o r  abundance estimation. Fall chum salmon population est imates 
based on tag  and recovery data were as  much as  26  times greater  than the  
sum of catch and observed escapement. Future tagging o r  sonar enumeration 
s tudies  of Yukon and Tanana River f a l l  chum salmon may help resolve the pre- 
sen t  d i spar i ty  between ae r i a l  survey and Petersen population est imates.  
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Figure 9. Map of the Yukon River in the Galena a rea ,  showing the new subd i s t r i c t  boundaries dividing the 
north and south banks of the r iver .  
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APPENDICES 



Appendix Table 1 .  Number of f a l l  chum salmon tagged d a i l y  on t h e  north and 
south bank of t h e  Yukon River near Galena, 1976. 

Galena North Bank Galena South Bank 
Date Daily Cumulative Daily Cumulative 



Appendix Table 2 .  Number of f a l l  chum salmon tagged d a i l y  on t h e  north 
and south bank of t he  Yukon River near Galena, and on 
the  south bank near Ruby, 1977. 

Galena North Bank Galena South Bank Ruby South Bank 
Date Daily Cumulative Daily Cumulative Dai l y  Cumulative 



Appendix Table 2 .  Number of f a l l  chum salmon tagged da i ly  on t h e  north 
and south bank of the  Yukon River near Galena, and on 
the  south bank near Ruby, 1977 (cont inued) .  

Galena North Bank Galena South Bank Ruby South Bank 
Date Dai l y  Cumulative Daily Cumulati ve Daily Cumulative 



Appendix Tab le  3. Number o f  f a l l  chum salmon tagged  d a i l y  on t h e  n o r t h  bank and s o u t h  bank o f  t h e  Yukon 
R i v e r  t h i r t y  m i l e s  above Tanana V i l l a g e ,  on t h e  n o r t h  bank o f  Tanana V i l l a g e ,  and on 
t h e  s o u t h  bank a t  Ruby, 1978. 

Yukon N o r t h  Bank Yukon South Bank Tanana V i l l a g e  N o r t h  Bank Ruby South Bank 
Date D a i l y  Cumula t ive  D a i l y  Cumula t ive  D a i l y  Cumula t ive  Dai l y  Cumula t ive  

8 1  1 - - - - 3 8 38 9 9 
8 /  2 - - - - 3 6 7 4 24 33 
8 1  3 2 9 2 9 - - 41 11 5 16 4 9 
8 1  4 60 89 4 3 43 43 158 26 7 5 
8 /  5 33 122 33 7 6 4 3 201 2 8 103 
8/ 6 4 9 171 2 7 103 2 8 229 2 3 126 
8/ 7 7 178 15 118 13  242 16 142 
8 1  8 58 236 2 4 142 18 2 60 16 158 
8 /  9 33 269 17 159 24 284 14 172 
811 0 28 2 97 2 1 180 2 1 305 9 181 
811 1 41 338 7 187 13 31 8 9 190 
8/12 2 5 363 14 201 19 337 18 208 

I 811 3 41 404 12 21 3 2 3 360 20 228 

m 811 4 3 0 434 13 226 4 2 402 3 1 259 
I 811 5 5 2 486 3 0 256 4 2 444 2 3 282 

811 6 4 4 530 3 3 289 5 5 499 17 299 
811 7 5 5 585 43 332 44 54 3 3 6 335 
811 8 50 635 4 4 376 6 2 605 4 3 378 
811 9 60 695 48 424 6 5 67 0 4 5 423 
8/20 8 2 777 66 4 90 6 2 732 44 467 
8/21 42 81 9 61 551 5 9 791 4 1 508 
8/22 4 1 860 4 8 599 4 2 833 2 1 529 
8/23 40 900 36 635 2 5 858 20 54 9 
8/24 4 0 940 2 2 657 1 9  87 7 23 572 
8/25 2 6 966 2 0 677 2 6 903 32 604 
8/26 19 985 11 688 2 9 932 3 8 642 
8/27 35 1,020 19  707 31 96 3 32 674 
8 /28 5 8 1,078 3 6 743 35 998 19 693 
8 /29 56 1,134 3 1 774 26 1,024 20 71 3 
8 /30 4 8 1,182 17 7 91 16 1,040 13 726 
8/31 20 1,202 13 804 16 1,056 18  744 

- c o n t i  nued- 



Appendix Table 3. Number o f  f a l l  chum salmon tagged d a i l y  on t h e  n o r t h  bank and south bank o f  t he  Yukon 
R i ve r  t h i r t y  m i l e s  above Tanana V i l l a g e ,  on t h e  n o r t h  bank o f  Tanana V i l l a g e ,  and on 
t h e  south bank a t  Ruby, 1978 (con t inued) .  

Yukon N o r t h  Bank Yukon South Bank Tanana V i l l a g e  Nor th  Bank Ruby South Bank 
Date D a i l y  Cumulat ive D a i l y  Cumulat ive D a i l y  Cumulat ive D a i l y  Cumulat ive 



Appendix Table 4. Yukon River f a l l  chum salmon t a g  r ecove r i e s  by recovery 
a r e a ,  1976. 

Recovery Area 
Below Yukon- Upper Yukon Tanana River . . 

Tanana Conf 1 uence Drainage Drainage Total 
Taaaina S i t e  N % N % N % Recoveries 

Galena North Bank 144 4 2 7 6 7 9 2 3 14  243 

Galena South Bank 201 58 20 2 1 144 8 6 365 

Total 345 100 96 100 167 100 608 

Appendix Table 5. Yukon River f a l l  chum salmon t a g  r ecove r i e s  by recovery 
a r e a ,  1977. 

Recovery Area 
Be1 ow Yukon- Upper Yukon Tanana River ,_+_, 

Tanana Conf 1 uence Drainage l u L a i  Drai nage 
Tagging S i t e  N % N % N % Recoveries 

Galena North Bank 247 40 51 4 8 8 3 0 4 791 

Galena South Bank 170 2 8 33 6 218 2 9 42 1 

Ruby South Bank 193 32 3 4 6 51 2 67 739 

Total 610 100 581 100 760 100 1,951 



Appendix Tab le  6 .  Number o f  f a l l  chum salmon t agged  d a i l y  on t h e  n o r t h  and 
s o u t h  bank o f  t h e  Tanana Rive r  n e a r  Manley Hot S p r i n g s ,  
1979. 

North Bank 
Date Dai l v  Cumulative 

South  Bank 
Date Da i lv  Cumulative 



Appendix Table 7 .  Number of f a l l  chum salmon tagged d a i l y  on the  north and 
south bank of the  Tanana River near Manley Hot Springs,  
1 980. 

North Bank #I South Bank North Bank #2 
Date Daily Cumulative Daily Cumulative Daily Cumulative 



 

 

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. 


	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF APPENDICES
	ABSTRACT
	INTRODUCTION
	PART I - YUKON RIVER STUDY, 1976 - 1978
	Methods and Materials
	Results and Discussion

	PART II. TANANA RIVER STUDY, 1979 - 1980
	Methods and Materials
	Results and Discussion

	CONCLUSIONS AND DISCUSSION
	ACKNOWLEDGMENTS
	LITERATURE CITED
	APPENDICES

