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CAUTIONARY NOTE --------------- --------------- 

This report has been prepared to provide a review of 
recent chinook salmon escapement trends in the 
transboundary rivers. Some of the more recent escapement 
and catch data is preliminary and changes may occur as 
data is edited and finalized. However, changes in data 
which may occur are not expected to substantively change 
the general conclusions and recommendations of this 
report. 

No attempt has been made in this report to include or 
discuss all information available on the transboundary 
chinook stocks. Attention has been focused primarily on 
recent escapement trends relative to the rebuilding 
program. The reader is referred to the 1985 and 1986 
reports of the Transboundary Technical Committee for 
additional information on management and catches in 
related fisheries. 
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EXECUTIVE S U W Y  

At the November 1986 meeting of the Pacific Salmon Commission, 
the joint Canada/U.S. Northern Panels requested the following 
information: 

"Provide a specific assessment of the rebuilding 
progress for all Transboundary River chinook stocks." 

This report, prepared jointly by the Canadian Dept. of Fisheries 
and Oceans and the Alaska Dept. of Fish and Game, provides the 
requested information. 

Six transboundary rivers in northern British Columbia and 
Southeast Alaska are currently classified as natural chinook 
salmon systems. These include the Alsek, Chilkat, Taku, Stikine, 
Unuk and Chickamin rivers. Transboundary chinook are "spring 
type' chinook, rearing one year in freshwater prior to 
outmigration, and maturing primarily as 4-, 5- and 6-year fish. 
Chinook run sizes, and proportions of populations spawning and 
rearing in Canada and Alaska vary substantially between systems. 
The majority of spawning occurs in Canadian portions of the 
Alsek, Taku and Stikine, while the majority of spawning in the 
Chilkat, Unuk and Chickamin occurs in Alaska. Because of their 
transboundary nature, management of these stocks is coordinated 
between the two countries under the Pacific Salmon Treaty. 

A 15-year, 3 cycle rebuilding program was initiated for depressed 
transboundary chinook stocks in 1981. In addition to chinook 
conservation actions begun in the mid-1970s, more restrictive 
fishery regulations have been implemented since 1981 to reduce 
catches and increase spawning escapements. The objective is to 
achieve management escapement goals by 1995. Current escapement 
goals are based on general considerations of historical catch and 
escapement data, and on apparent spawning and rearing area 
capacities; data has not been available for spawner/recruit 
analysis of optimum spawning levels. 

The first cycle or 5-year period of the rebuilding program was 
completed in 1985. Average escapements increased during 1981-85 
in five of the six systems, and decreased in one (Alsek) compared 
to the base period 1975-80. Percent changes by system are: 
Alsek: -30%; Chilkat: +460%; Taku: +I?%; Stikine: +98%; 
Unuk: +54%; Chickamin: +215%. The degree of escapement responses 
have varied substantially between-systems and years. 

Relative to achievement of current escapement goals, rebuilding 
is substantially ahead of schedule for two systems, the Unuk and 
Chickamin. Escapements to these two systems are expected to be 
near or above goals during the second cycle. Based on 
escapements observed through 1986, it appears unlikely that goals 
will be met for the Alsek,and Taku given current trends. Lack of 
clear recent trends in escapements to the Chilkat and Stikine 
make progress uncertain in these two systems. 
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One important pattern in escapement responses has emerged since 
the rebuilding program was initiated. Chinook escapements to the 
more southerly transboundary and Southeast Alaska stocks have 
responded at a much higher rate (119% increase in 1981-85 
compared to 1975-80) than central stocks ( +  58%), and northern 
(Yakutat area) stocks which actually declined (-32%). Based on 
migratory pattern information obtained from coded wire tagging 
programs, it appears likely that, prior to 1981 when the 
rebuilding program was initiated, the more southerly stocks were 
being harvested by the Southeast Alaska troll fishery at higher 
rates than the northerly stocks. As a consequence, conservation 
measures implemented in the troll fishery resulted in greater 
benefits in the form of increased escapements for the more 
southerly stocks. Conversely, the more northerly stocks, which 
were being harvested at lower rates, benefited. less. This 
appears consistent with the known northerly migration pattern of 
juvenile, ocean rearing chinook. 

This does not, however, explain the decline in escapements in the 
most northerly stocks, such as the Alsek, in spite of reductions 
in fishing effort and catches in known fisheries. Some possible 
causes for the decline include environmental conditions, 
predation by marine mammals, high seas fisheries impacts, or some 
combination of these factors. The observed pattern, and new 
information obtained since 1981, has implications relative to 
optimum spawning levels and appropriateness of current escapement 
goals, particularily for the northern stocks. 

Chinook spawning escapements in the transboundary rivers are 
expected to continue to improve during the second cycle due to 
increased escapements observed during the first cycle (except for 
the Alsek). Strong 4-year chinook returns in 1986 indicate good 
survival rates for the 1982 brood year which should be reflected 
in 5- and 6-year returns in 1987 and 1988. In addition, chinook 
conservations measures during 1986-90 are expected to be more 
restrictive on average than during 1981-85. 

The following recommendations are made: 

(1) Conservation measures enacted since 1981 should be continued 
to ensure rebuilding of transboundary chinook stocks. 

(2) Returns of stocks exhibiting weak responses to date should be 
carefully monitored during the early part of the second 
cycle and incidental catches of chinook reduced when 
possible. 

(3) The two management agencies should complete the review of 
escapement goals currently being conducted taking into 
account new information obtained since the rebuilding 
program was initiated, and with a view toward resolving 
differences which exist between goals of the two agencies. 

Additional recommendations are made for expanded stock monitoring 
and research. 
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INTRODUCTION 

A t  t h e  November 1986 meeting of t h e  P a c i f i c  Salmon Commission, 

t h e  j o i n t  Canada/U.S. Northern Panels requested t h e  f o l l o w i n g  

in format ion;  

"Provide a s p e c i f i c  assessment o f  t h e  r e b u i l d i n g  
progress f o r  a1 1 Transboundary R iver  chinook stocks. ' I  

Th is  r e p o r t ,  prepared j o i n t l y  by t h e  Canadian Department of 

F i s h e r i e s  and Oceans (CDFO) and t h e  Alaska Department o f  F ish  and 

Game (ADF&G) , i s  in tended t o  p rov ide  t h e  i n f  ormat ion requested. 

Six  transboundary r i v e r s  i n  nor the rn  B r i t i s h  Columbia and 

Southeast Alaska a re  cu r ren t1  y c l a s s i f i e d  as n a t u r a l  chinook 

salmon systems. These inc lude,  from no r th  t o  south, t h e  Alsek, 

Chi 1 ka t ,  Taku, S t i  k ine ,  Unuk and Chickamin r i v e r s  (approximate 

l o c a t i o n s  shown i n  F ig .  8 ) .  These a re  a11 r e l a t i v e l y  la rge,  

mainland r i v e r s  o r i g i n a t i n g  i n  Canada and f l ow ing  t o  t h e  sea 

through Southeast Alaska. 

V i r t u a l  l y  a1 1 transboundary chinook s tocks  a re  "sp r ing"  type f i s h  

which en te r  spawning systems dur ing  t h e  sp r ing  and e a r l y  summer 

months. A f t e r  emergence t h e  f o l l o w i n g  spr ing,  most f r y  remain i n  

f reshwater  r e a r i n g  areas f o r  one year, m ig ra t ing  seaward the 

f o l l o w i n g  sp r i ng  as age 2 smolts. Most chinook r e t u r n  t o  spawning 

areas a+ t e r  2, 3 o r  4 years o f  ocean residence as 4-, 5- or 6- 

year f i s h .  Major spawning r e s u l t s  from 5- and 6-year female 

chinook as v i r t u a l l y  a l l  3- and 4-year chinook r e t u r n i n g  t o  

spawning areas a r e  males. (Note: O n  average, s l i g h t l y  over h a l f  

o f  brood year r e t u r n s  o f  males observed on t h e  Nakina t r i b u t a r y  

o f  t h e  Taku River  are  3- and 4-year f i s h .  
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Re1 ati ve proportions of transboundary chinook salmon spawning and 

rearing in Canadian and U.S. sections of these rivers vary 

substantial ly between systems. Quantitative information is not 

available on rearing distributions, however, approximate spawning 

distributions are shown in the following table. 

APPROXIMATE SPAWNING DISTRIBUTIONS OF 
CHINOOK SALMON I N  THE TRANSBOUNDARY RIVERS 

Stock Sine 
River Cl assi f i cat i on Canada 431 aska 

A1 sel:: major 95- 100% 0-5% 

Chi 1 kat med i urn 10-20% 80-90% 

Taku major 95- 100% 0-5% 

Stikine 1/ major 90-95% 5- 10% 

Unuk med i urn 0-5% 95- 100% 

Chickamin med i urn 0-5% 95-100% 

Size Classification: major: greater than 10,000; 
medium: 1,500 to 10,000 

I/  Does not include Andrew~ Creek. 

As shown in the above table, potential run sizes of the 
I 

transboundary chinook stocks varies substantially. Three 

systems, the Alsek, Taku and Stikine, are considered "major" 

chinook systems with potential run sizes greater than 10,000 

fish. Three systems, the Chi1 kat, Unuk and Chickamin are 

classified as "medium" systems with potential run sizes between 

1,500 and 10,000. These size classifications are based on 

general magnitudes of spawning escapements and, where they occur, 
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terminal catches. Total production or return information ic not 

available due to harvest of these stocks in mixed stock f icheries 

and the lack of stock identification methods. 

Because of the transboundary nature of these stocks, conservat i on 

and management is coordinated between the Canadian Department of 

Fisheries and Oceans (CDFO) and the Alaska Department of Fish and 

Game (ADF&G). Since 1985, this has been directed through the 

Pacific Salmon Commission. 

TRANSBOUNDARY CHINOOK REBUILDING PROGRAM 

A 15-year, 3 cycle rebuilding program was initiated in 1981 for 

depressed natural chi nook stocks originating in transboundary 

rivers. The objective was to rebuild spawning escapements to 

management goals by 1995. [Note: This was part of a broader 

rebuilding program begun by Alaska in 1981 for Southeast Alaska 

chinook stocks; rebuilding of transboundary stocks was undertaken 

cooperatively between Canada and Alaska. The 15-year coastwide 

natural chinook stock rebuilding program, implemented under the 

Pacific Salmon Treaty, began in 1984 with planned completion by 

1998.3 

To achieve rebuilding of transboundary chinook stocks, 

conservation measures implemented since the mid-1970's in near- 

terminal and terminal fisheries were continued, and in some cases 

expanded, to protect returning spawners. (Although beneficial, 

conservation measures i mpl emented prior to 1981 were not adequate 

to rebuild spawning escapements.) Additional conservation 
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measures were then implemented i n  Southeast Alaska f i s h e r i e s  

beginning i n  1981. These inc luded  regionwide sp r i ng  t r o l l  

c l osu res  t o  p r o t e c t  m ig ra t ing  spawners and regionwide, a1 1 -gear 

chinook catch l i m i t s  t o  reduce harves t  o f  both mature and 

immature f i s h .  I n  add i t i on ,  s i n c e  1981, chinook catches by 

f i s h e r i e s  operat ing i n  bo th  Canadian and A1 askan p o r t i  ons o f  

severa l  of  t he  r i v e r s  have, f o r  t h e  most pa r t ,  been l i m i t e d  t o  

catches i nc i den ta l  t o  catches o f  o the r  t a rge t  species. 

As p a r t  of  the  rebu i  1  d ing  program, management escapement goa ls  

were es tab l ished f o r  t he  transboundary r i v e r s  beg inn ing i n  1981. 

I n  t h e  absence of p roduct ion  data, escapement goa ls  were based 

on t h e  f 01 lowing general cons idera t ions :  

( 1  maximum escapements observed p r i o r  t o  1981 when s tocks  were 

s i g n i f i c a n t l y  depressed, and i t  appeared un l  i k e l  y  t h a t  even 

maximum escapements s u b s t a n t i a l  l y  exceeded optimum leve l s ;  

( 2 )  observed u t i  1 i z a t i  on o f  surveyed spawning areas; and 

(3 )  h i s t o r i c a l  catch pa t t e rns  i n  te rm ina l  f i s h e r i e s  on some 

systems. 

These management goals a re  cons i  dered wor k i  nq es t imates  o f  

optimum escapement l e v e l s  r equ i red  t o  maximize harves t  f rom 

transboundary chinook stocks. AS more information on s tock  

p r o d u c t i v i t y  becomes ava i lab le ,  these i n t e r i m  escapement goa ls  

w i  11 be reviewed and modi f ied  as appropriate.  
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Current escapement goals f o r  t h e  transboundary chinook stocks a re  

shown be1 ow: 

ESCAPEMENT GOALS FOR TRANSBOUNDARY CHINOOK STOCKS 

ESCQPEMENT GOALS 
INDEX GOAL TOTAL GOAL 

SYSTEM CDFO ADF&G CDFO ADF&G -------- ----- ------ ------ ------ 
A 1  sek 6,250 3,200 12,500 5,000 

Chi1 k a t  N  A 225 NA 2,000 

Taku 10,800 1  1 ,500 3011 , 0 25,600 

S t i  l::ine 3.000 2,140 25,000 13,700 

Chickamin N A 860 NA 1,400 

As seen above, CDFO and ADF&G goals are  d i f f e r e n t  f o r  some 

systems. These d i f fe rences  are due bo th  t o  d i f fe rences  between 

index goals and index expansion f ac to rs .  [Some d i f fe rences  a l s o  

e x i s t  between ADF&G goals f o r  t he  Alsek and S t i k i n e  presented i n  

past Chinook and Transboundary Technical  reports :  r e s o l u t i o n  o f  

these d i f f e r e n c e s  i s  needed. I 

ESCAPEMENT MONITORING 

Chinook escapements are  monitored annual ly  i n  each o f  the s i x  

transboundary systems. Due t o  q l  a c i a l  water and phys ica l  

c h a r a c t e r i s t i c s  of  four  systems (Alsek, C h i  1 kat, Taku and 

S t i k i n e )  , escapements can on ly  be monitored i n  " index" 

t r i b u t a r i e s  which represent a p o r t i o n  o f  t o t a l  system 

escapements. f i e r i a l  surveys o f  peak spawning are  the pr imary 

source o f  escapement in format ion f o r  f i v e  systems; a weir  
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i r  operated by CDFO on the  Klukshu t r i b u t a r y  of t h e  Alcek River. 

Weirs have a l s o  been operated on r number o f  other  t r i b u t a r i e s  

i n  the  past.  A carcass weir  has been used on the  Nakina 

t r i b u t a r y  o f  t h e  Taku s ince 1951 t o  ob ta in  b i o l o q i a l  i n fo rmat ion  

on spawning chinook. A weir was operated on the L i t t l e  Tahltan 

t r i b u t a r y  o f  t h e  S t i  k i n e  i n  1985-86 f o r  c o l l e c t i o n  o f  b i o l o g i c a l  

data and t o  c a l i b r a t e  a e r i a l  surveys. P a r t i a l  counts were a lso  

obtained i n  1985-66 a t  weirs on t h e  Tatsamenie and Hackett 

t r i b u t a r i e s  o f  t h e  Taku; t im ing  of these weirs operat ions could 

be expanded t o  ob ta in  t o t a l  t r i b u t a r y  counts. 

The p ropo r t i on  o f  t o t a l  chinook escapements d i r e c t l y  enumerated 

i n  transboundary r i v e r s  va r ies  between systems depending on the 

count ing method o r  t ype  o f  survey (we i rs  o r  a e r i a l  / f o o t  surveys 

o f  peak spawning) and t he  p ropor t ion  of  t o t a l  spawning area or 

t r i b u t a r i e s  surveyed o r  counted. For purposes o f  comparision and 

agqregat i  on o f  escapements across stocks, est imates o f  t o t a l  

annual escapements are  derived by expanding index escapement 

counts f o r  (1 )  survey o r  count ing ra tes ;  and ( 2 )  p ropo r t i on  of  

spawning i n  index o r  surveyed t r i b u t a r i e s .  I t should be noted 

t h a t  wh i l e  t h e  same index escapement est imates a re  used by both 

CDFO and ADF&G, d i f f e r e n t  survey and t r i b u t a r y  expansion f a c t o r s  

are  used i n  some cases leading t o  d i f f e r e n t  est imates of  t o t a l  

system escapements. 

I f  chinook are  counted a t  a weir, t h e  count ing or survey r a t e  i s  

1.0, i.e. v i r t u a l l y  a l l  spawning f i s h  i n  t he  system o r  index 

t r i b u t a r y  a re  assumed t o  have passed through the  w e i r .  I f  -index 
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escapements are based on aerial surveys of peak spawning, only a 

percentage of the total number of spawners is counted due to 

protracted spawni nq and spawner distribution. For transboundary 

systems, the estimated percentage of spawners counted durinq peak 

aerial surveys varies between 50 and 80 percent. 

Aerial survey counting rates and index trjbutary contribution 

rates currently used to expand index escapements have not been 

determined by direct measurement or observation in most cases, 

a1 though some information is avai 1 able on comparisons of aeri a1 

peak spawning counts and weir counts for several systems. 

Expansion factors used are based on available information and 

general knowledge of fishery management and research biologists 

familiar with the systems. Available information suggests that 

survey counting rates currently used are probably reasonably good 

first estimates. CF'reliminary data comparing weir counts and 

aerial surveys on the Little Tahltan tributary of the Stikine in 

1985-86 indicate an aerial survey counting rate of approximately 

50 percent compared to 47 and 62.5 percent currently used 

respectively by CDFO and ADF&G. I Accuracy of tributary expansion 

factors is less certain and needs to be verified. 

Survey counting rates and index tributary contribution rates used 

by CDFO and ADF&G for expansion of annual index escapements to 

estimates of total system escapements are shown for each of the 

transboundary rivers in Tab1 es 1-6. Annual index escapements and 

estimated total escapements are also presented for each system. 

In the following section, changes and trends in chinook 
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escapementr since the beginning of the rebuilding program in 1981 

are compared with average escapements during the base period 

1975-80 for each system. (Basic escapement data for individual 

systems is presented in tabular form in Tables 1-6 and 

graphically in Figures 1-6.) In addition, relative achievement 

of escapement goals and an assessment of  rebuilding progress in 

discussed for each system. Canada does not conduct escapement 

surveys on the Chilkat, Unuk or Chickamin rivers. 

TRENDS IN CHINOOK ESCAPEMENTS SINCE 1981 

In the following section, CDFO and ADF&G escapement estimates are 

both shown when these estimates are different. Notation used is 

(CDFO Est. / ADF&G Est. It should be noted that the same index 

escapements are used by both agencies; differences in total 

escapements are due to differences in expansion factors. 

fiisek River [Data in Table 1 and Figure 1.1 

The Alsek River originates in the southwest Yukon Territory and 

northwest Bri ti sh Columbi a, and flows into Southeast A1 aska, 

entering the ocean south of Yakutat Bay. An estimated 95 to 100 

percent of natural chinook spawning in the Alsek occurs in Canada 

with less than 5 percent occurring in Southeast Alaska. Current 

management escapement goals for the Alsek are 12,500 (CDFO) and 

* ". ,%< 

5,000 (ADF&G) chinook spawners of $1 1 ages. Escapements of 

spawners (all ages) are monitored annually at a weir operated by 

CDFO on the Klukshu tributary. 



TRANSB. CHINOOk REPORT! DRAFT 2/2/87! PAGE 9 

Est imated t o t a l  system escapements t o  t h e  Alsek River  averaged 

(4,100 / 3,161 1 dur ing 1981-85, t he  f i r s t  f i v e  years o f  t he  

r e b u i l d i n g  program. Th is  war a decrease of  (1,700 / 1,330) 

spawners o r  30 percent below t h e  1975-80 base per iod average of 

(5,600 / 4,500). As a percent o f  t h e  management goals,  average 

escapements decreased from ( 46  / 90) percent  dur ing 1975-80 t o  

(33 / 63) percent dur ing 1981-85. 

I n  1986, the  f i r s t  year o f  t h e  second cyc le  of the  r e b u i l d i n g  

program, t he  chinook escapement t o  t he  Alsek increased over 

recent  years l e v e l s  t o  an est imated (5,400 / 4,231) spawners. 

Th is  represented a dec l ine  o f  about 6 percent below t h e  1975-80 

base pe r i od  but an increase o f  34 percent  above the  1981-85 

average. The 1986 escapement represented (43 t o  65) percent  o f  

t he  management goals. 

Chinook escapements t o  the  Alsek have no t  improved du r i ng  t h e  

f i r s t  c y c l e  of the r e b u i l d i n g  program, and i n  f ac t  have dec l ined  

by 30 percent below the  1975-80 base period. Rebui ld ing t o  

cu r ren t  management escapement goa ls  by 1995 i s  not  expected g iven  

t h e  l ack  o f  response observed du r i ng  t h e  f i r s t  cycle. 

C h i l k p t  kiygy [Data i n  Table 2 and F igure  2.1 

The Chi 1 ka t  River o r i g i n a t e s  i n  northwestern b r i  t i s h  Columbia and 

f l ows  i n t o  Southeast Alaska, en te r i ng  t h e  ocean i n  Lynn Canal 

n o r t h  o f  Juneau. An est imated 80 t o  90 percent of  n a t u r a l  

chinook spawning i n  t he  C h i l k a t  R ive r  occurs i n  Southeast Alaska 

w i t h  10 t o  20 percent occur ing i n  Canada a t  the headwaters of t h e  
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Kelsa l  1 and Tah in i  t r i b u t a r i e s .  The c u r r e n t  management 

escapement goal f o r  the Ch i l ka t  chinook stock i s  2,000 3- and 4- 

ocean spawners. Annual escapements of 3- and 4-ocean spawners 

are  monitored p r i m a r i l y  through h e l i c o p t e r  and f o o t  surveys of 

peak spawning abundance i n  the  B i g  Boulder Creek t r i b u t a r y .  

Estimated t o t a l  system escapements t o  t h e  Ch i l ka t  R ive r  averaged 

1,184 dur ing  1981-85, the  f i r s t  f i v e  years of  t he  r e b u i l d i n g  

program. Th is  was an increase o f  973 spawners o r  460 percent 

above t h e  1975-80 base per iod average escapement o f  21 1. A s  a 

percent o f  t he  management goal,  average escapements increased 

from 11 percent  dur ing 1975-80 t o  59 percent dur ing 1981-85. 

I n  1986, t h e  f i r s t  year of the second c y c l e  o f  t he  r e b u i l d i n g  

program, t he  chinook escapement t o  t h e  C h i l k a t  decreased t o  an 

est imated 179 spawners. This represented a dec l ine  of  15 percent  

below t h e  1975-80 base per iod and a dec l i ne  of  85 percent below 

the  1981-85 average. The 1986 escapement represented on l y  9 

percent o f  t h e  2,000 management goal. 

based on escapements observed t o  date, r ebu i  l d i n g  progress f o r  

t h e  C h i l k a t  chinook stock i s  uncerta in.  If the low 1986 

escapement i s  an exception and the  t r end  i n  escapements observed 

dur ing t he  f i r s t  f i v e  years o f  t h e  r e b u i l d i n g  program cont inues, 

s a t i s f a c t o r y  progress toward r e b u i l d i n g  should occur. This i s  

expected g iven t he  strong escapements observed dur ing  1981-85 and 

con t inua t ion  o f  conservation measures. However, i f  escapements 

s i m i l a r  t o  1986 continue f o r  several  years, achievement o f  the 

management goal by the t h i r d  cyc le  would be un l i ke l y .  
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Taku - - - .- River ----- [Data i n  Table 3 and F igure  3 . 3  

The Taku River o r i g i n a t e s  i n  northwestern B r i t i s h  Columbia and 

f lows i n t o  Southeast Alaska, en te r i ng  t he  ocean south  o f  Juneau. 

An estimated 95 t o  100 percent o f  na tu ra l  chinook spawning i n  t he  

Taku occurs i n  Canada w i t h  l e s s  than 5 percent occu r r i ng  i n  

Southeast Alaska. Current  management escapement qoa ls  f o r  the  

Taku are  30,000 (CDFO) AND 25,600 (ADF&G) 3-and 4-ocean chinook 

spawners. Escapements of  3- and 4-ocean spawners a re  monitored 

annual ly  by h e l i c o p t e r  surveys o f  peak spawning on t h e  Nakina and 

Nahl in  r i v e r s  and o ther  t r i b u t a r i e s  as noted i n  Table 3b. 

A carcass weir on t h e  Nakina t r i b u t a r y  has a lso  been used t o  

c o l l e c t  b i o l o g i c a l  data  and may be use fu l  as an index o f  spawner 

abundance on t he  upper p o r t i o n  o f  the  Nakina. Chinook spawners 

both above and below the  carcass weir are  enumerated du r i ng  

a e r i a l  surveys bu t  t h e  number o f  l a rge  3- and 4-ocean female 

chinook recovered a t  t h e  weir  a re  co r re la ted  t he  peak survey 

count on the Nakina. 

Recoveries a t  t h e  carcass weir  i n d i c a t e  t h a t  t he  s e x  r a t i o  i n  t h e  

escapement of  3- and 4-ocean chinook i s  var iable.  I n  eva lua t ing  

rebu i l d i ng ,  i t  i s  assumed t h a t  increases i n  the peak count index 

is i n d i c a t i v e  of  improved p o t e n t i a l  production. However, i f  an 

increase i n  escapement i n  one year i s  l a r g e l y  due t o  males, t h i s  

would no t  be true. Uncer ta in ty  about t he  s i g n i f i c a n c e  o f  the 

1986 escapement index e x i s t s  f o r  t h i s  reason. The number of 

females observed a t  the  carcass weir  i n  1986 w a s  less than would 

be expected based on t h e  peak survey count o f  escapement. 
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Estimated t o t a l  system escapements t o  the  Taku River averaged 

(11,600 / 9,300) dur ing 1981-85, the f i r s t  f i v e  years of  t he  

rebui l d i n q  program. This w a s  an increase of (1,600 / 1,300) 

spawners or about 17 percent above the 1975-80 base 'per iod 

average escapement of (10,000 / 8,000). A s  a percent of  t he  

management goals, average escapements increased from (33 / 31) 

percent during 1975-80 t o  (39 / 36) percent during 1981-85. 

I n  1986. the f i r s t  year of the  second cyc le  of the r ebu i l d i ng  

proaram, the chinook escapement t o  the Taku w a s  estimated a t  

(15,200 / 12,200) spawners. This was an increase of  about 52 

percent above the 1975-80 base per iod and an increase of  31 

percent above the 1981-85 average. The 1986 escapement 

represented (51 / 48) percent of the management goals. 

Responses of Taku chinook escapements t o  the rebu i l d ing  program 

have been qu i t e  var iab le  (Fig. 3, Table 3 ) .  I n  1981, the  f i r s t  

year of the rebu i ld ing  program, the  estimated escapement 

increased t o  (22,400 / 17,9001, an increase of (12,400 / 9,900) 

spawners or  124 percent above the average base per iod  escapement 

o f  (10,000 / 8,000). However, escapements then decl ined t o  

(10,500 / 8,400) i n  1982 and (3,800 / 3,000) i n  1983. 

Escapements i n  1984 increased t o  (7,900 / 6,3001, t o  (13,600 

/ 10,900) i n  1985 and (15,200 / 12,200) i n  1986. ( A  s i m i l a r  

pa t te rn  was observed on the  St ik ine.)  The decl ine i n  

escapements appeared t o  be due t o  poor surv ival  o f  brood years 

con t r i bu t i ng  t o  the 1982-84 returns. Overall conservat ion 
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measures have become progressively more restrictive since 1981 as 

a result of cooperative measures throuqh 1384 and Treaty actions 

since 1985. 

Given the response observed during the first cycle t g r a ~  ~f 

gygraqe increase in ggcgegmgflta, it is unlikely that the Taku 

chinook stocks would rebuild to current management goals by 1995 

unless additional conservation measures are taken. 

!S&ik&ng Bjygy  [Data in Table 4 and Figure 4.3 

The Sti kine River originates in northwestern British Columbia and 

flows into Southeast Alaska, entering the ocean just north of 

Wrangell. An estimated 90 to 95 percent of natural chinook 

spawning in the Stikine occurs in Canada with 5 to 10 percent 

occurring in Southeast Alaska. Current management escapement 

goals for the Stikine are 25,500 (CDFO) and 13.700 (ADF&G) 3-and 

4-ocean chi nook spawners. Escapements of 3- and 4-ocean spawners 
* 

are monitored annually through helicopter surveys of peak 

spawning on the Little Tahltan tributary. A weir has been 

operated on the Little Tahltan during the last two years is 

providing additional information on aerial survey counting rates 

which have been near 50 percent each year. 

Estimated total system escapements to the Stikine River averaged 

(16,400 / 12,400) during 1981-85, the first five years of the 

rebuilding program. This was an increase of (8,100 / 6,200) 

spawners or nearly 100 percent above the 1975-80 base period 

average escapement of (8,300 / 6,200). [Note that the 1981-85 

average was largely dependent on strong returns in 1981-82.1 fis 
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a percent  o f  the  management goals,  average escapements increased 

from (33 / 45) percent dur ing  1975-80 t o  (64 / 90) percent  dur ing  

1981-85. 

I n  1986, t he  f i r s t  year of  t h e  second c y c l e  of t h e  r e b u i l d i n g  

program, the  chinook escapement to the  S t i k i n e  was est imated a t  

(10,700 / 8,000) spawners. Th is  was an increase o f  about 29 

percent  above the  1975-80 base p e r i o d  but a decrease o f  35 

percent  below the  1981-85 average. The 1986 escapement 

represented (42  / 59) percent o f  t h e  management goals.  

A s  seen i n  F igure  4 and Table 4, responses of S t i k i n e  chinook 

escapements t o  the r e b u i l d i n g  program have been q u i t e  var iab le .  

I n  1981, the  f i r s t  year o f  t h e  r e b u i l d i n g  program, t h e  estimated 

escapement increased t o  (28,400 / 21,300), an increase o f  (20.100 

/ 15,100) spawners or  244 percent above the average base per iod  

escapement of  (8,300 / 6,200). Fol lowing a s l i g h t l y  smal ler  bu t  

s t rong  escapement of (24,100 / 18,100) i n  1982, escapement 

dec l ined t o  (5,10(5 / 3,800) i n  1983. The 1984 and 1985 

escapements o f  (11,000 / 8,300) and (13,600 / 10,200) increased 

above 1983 and the base per iod  average of  (8,300 / 6,2001, but  

remained below the  la rger  escapements o f  1981-82. (The weak 1983 

escapement was a lso  observed i n  t he  Taku River. Fo l lowing two 

years o f  increases i n  1984-85, t h e  escapement then decreased i n  

1986 t o  410,700 / 8,000) spawners. 

Assuming good product ion r e s u l t s  from t h e  strong escapements i n  

1981-82 and improved escapements i n  1984-85, i t  i s  l i k e l y  t h a t  

r e b u i l d i n g  of  S t i k i n e  chinook t o  t h e  ADF&G qoal would be achieved 
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by the  t h i r d  cyc le ,  bu t  poss ib ly  no t  t h e  Canadian goal. 

UnJk R i y g y  [Data i n  Table 5 and F igure  5 . 3  

The Unu): River  ' o r i g i na tes  i n  northwestern B r i t i s h  Columbia and 

f lows i n t o  southern Southeast Alaska, en te r i ng  the  ocean i n  behm 

Canal. An est imated 95 t o  100 percent of natural chinook 

spawning i n  t he  Unuk occurs i n  Southeast Alaska w i t h  l e s s  than 5 

percent occur ing i n  Canada. The cu r ren t  management escapement 

goal f o r  t h e  Unuk River  chinook stock i s  2,800 3- and 4-ocean 

spawners. Annual escapements o f  3- and 4-ocean spawners are  

monitored p r i m a r i l y  through he l i cop te r  surveys o f  peak spawning 

abundance. 

Estimated t o t a l  system escapements t o  t h e  Unuk River  averaged 

1,980 dur ing  1981-85, the  f i r s t  f i v e  years o f  the rebuild in^ 

program. Th is  was an increase of  697 spawners or  54 percent  

above t h e  1975-80 base per iod average escapement o f  1,283. As a 

percent of the  management goal, average escapements increased 

from 46 percent dur ing  1975-80 t o  71 percent  dur ing 1981-85. 

I n  1986, t he  f i r s t  year of the second c y c l e  of t he  r e b u i l d i n g  

program, t h e  chinook escapement t o  t h e  Unuk increased t o  3,402 

spawners. Th is  w a s  165 percent above t h e  1975-80 base pe r i od  and 

72 percent above the  1981-85 average. The 1986 escapement was 
I 

121 percent  o f  t h e  management goal. 

Eased on escapements observed t o  date, r e b u i l d i n g  o f  t he  Unuk 

s t o c k  appears t o  be substant i  a1 1 y ahead o f  schedule. Escapements 
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are expected t o  be near t h e  manaqement qoal du r inq  t h e  second 

cyc le  of. the  r e b u i l d i n g  program. 

Chickamin --------- River  ----- [Data i n  Table 6 and F igure  6. J 

The Chickamin ki ver o r i g i n a t e s  i n  northwestern B r i t i s h  Columbia 

and f lows i n t o  southern Southeast Alaska, en te r ing  t h e  ocean i n  

Behm Canal. An est imated 95 t o  100 percent o f  n a t u r a l  chinook 

spawning i n  the  Chickamin occurs i n  Southeast h laska w i t h  l e s s  

than 5 percent occur inq i n  Canada. The cur ren t  chinook 

escapement goal f o r  t he  Chickamin River i s  1,400 3- and 4-ocean 

spawners. Annual escapements of 3- and 4-ocean spawners are 

monitored p r i m a r i l y  through he l i cop te r  surveys o f  peak spawninq 

abundance. 

Estimated t o t a l  chinook escapements t o  t he  Chickamin River  

a v e r a ~ e d  1,092 spawners dur ing 1981-85, t he  f i r s t  f i v e  years o f  

t he  r e b u i l d i n g  program. This was an increase o f  746 spawners o r  

216 percent above t h e  1975-80 base per iod  average escapement of  

346 chinook. A s  a percent o f  the manaqement goal, average 

escapements increased from 25 percent dur ing  1975-80 t o  78 

percent dur ing 1981-85. Escapements exceeded t h e  management goal 

i n  both 1984 and 1985. 

I n  1986, t he  f i r s t  year o f  t he  second c y c l e  o f  t h e  r e b u i l d i n g  

program, the chinook escapement t o  the Chickamin R ive r  increased 

t o  2,683 spawners. This w a s  675 percent above t h e  1975-80 base 

per iod and 146 percent  above the 1981-85 average. The 1986 

escapement was 192 percent o f  the  management goal. 
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Based on escapements observed t o  date, r e b u i l d i n q  o f  t h e  

Chickamin stock appears t o  be s u b s t a n t i a l l y  ahead o f  schedule. 

Escapements a re  expected t o  be near t h e  management goal  du r i ng  

the  second c y c l e  of  t h e  r e b u i l d i n g  program. 

DISCUSSION 

I t  should be noted t h a t  t rends  o r  percentage changes i n  est imated 

t o t a l  escapements a re  t h e  same as f o r  index escapements. 

I n  rev iewing escapement t rends  f o r  i n d i v i d u a l  systems, i t  i s  

apparent t h a t  subs tan t i a l  v a r i a t i o n s  a re  occur r ing  i n  t h e  degree 

and p a t t e r n  o f  escapement responses t o  t he  r e b u i l d i n g  program. 

Percent changes i n  average escapements t o  i n d i v i d u a l  systems 

dur ing  the  f i r s t  c y c l e  were: Alsek: -30%: Chi lka t :  +460%: Taku: 

+17%: St i k i ne :  +98%; Unuk: +54%; and Chickamin: +215% (F ig.  7 and 

Table 7). 

One p a t t e r n  i n  responses t h a t  has been observed i s  t h a t  of  

greater  responses i n  chinook escapements t o  the s o u t h e r l y  s tocks  

compared t o  t he  c e n t r a l  and n o r t h e r l y  stocks. Th is  p a t t e r n  is 

r e f l e c t e d  no t  o n l y  i n  t he  transboundary stocks, b u t  a l s o  i n  t h e  

other  Southeast Alaska i n d i c a t o r  stocks. The f o l l o w i n g  t a b l e  

i l l u s t r a t e s  t h i s  pat tern .  
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CHANGES I N  TOTAL CHINOOK ESCAPEMENTS FOR SOUTHEAST 
ALASKA AND TRANSBOUNDARY INDICATOR STOCKS GROUPED 

ACCORDING TO THREE GEOGRAF'HICAL REGIONS 
(ALASKA ESTIMATES ONLY SHOWN.) __________-------------------------------------------- -- 

Average To ta l  Escapement Percent 
Locat ion (Stocks) 1975-80 1981-8s Change ............................................................ 
Southern 2,200 4,815 +119% 

(Unuk, Blossom, 
Chickamin, Keta) 

Centra l  14,881 23,526 + 58% 
( S t i  k ine,  Andrews. 
King Salmon, Taku, 
Chi 1  k a t )  

Northern / Yakutat 
(Alsek, S i  t uk )  

As seen i n  the  above t a b l e ,  t he  f ou r  most souther ly  i n d i c a t o r  

s tocks i n  t he  Eehm Canal area experienced an average increase o f  

119 percent dur ing 1981-85. Average escapements t o  t h e  fou r  

i n d i c a t o r  s tocks i n  t he  more c e n t r a l  p o r t i o n  of t h e  req ion  - 

increased by 58 percent,  o r  about h a l f  t he  r a t e  o f  t h e  Eehm Canal 

stocks. F i n a l l y ,  escapements t o  t h e  most n o r t h e r l y  i n d i c a t o r  

stocks, t h e  Alsek and S i t u k  r i v e r s  i n  t he  Yakutat area, a c t u a l l y  

decreased by 32 percent. 

A t  l e a s t  two f a c t o r s  a re  thought t o  be con t r i bu t i ng  t o  t h i s  

pa t te rn .  F i r s t ,  and probably most important i n  terms o f  r e l a t i v e  

impact, t h e  more sou ther l y  s tocks were apparent ly being harvested 

by l o c a l  marine f i s h e r i e s  a t  h igher r a t e s  p r i o r  t o  t he  r e b u i l d i n g  

program, and there fo re  bene f i ted  t o  a  greater  ex tent  f rom f i s h e r y  

r e s t r i c t i o n s  implemented f o r  ' rebui ld ing.  The c e n t r a l  and more 

n o r t h e r l y  stocks, were being harvested a t  lower ra tes ,  and 

subsequently bene f i ted  l e s s  from f i s h e r y  r e s t r i c t i o n s .  
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Coded w i r e  tagging of both  n a t u r a l  and hatchery stocks has 

demonstrated a greater  tendency f o r  t h e  more souther ly  s tocks  t o  

c o n t r i b u t e ,  bo th  as  immature and mature f i s h ,  t o  marine f i s h e r i e s  

throughout the  reg ion,  p a r t i c u l a r i  1  y t o  the  Southeast A1 asks 

t r o l l  f i s h e r y  where t he  major chinook catch r e s t r i c t i o n s  have 

been imposed. Th i s  appears t o  be due in p a r t  to t h e  general  

n o r t h e r l y  m ig ra t i on  p a t t e r n  o f  most j u v e n i l e  chinook a f t e r  

they  en te r  t h e  ocean, which r e s u l t s  i n  t h e  more sou the r l y  

s tocks  remaining i n  Southeast Alaska waters t o  a g rea te r  ex ten t  

du r i na  ocean residency. (Coded w i r e  tagq ing of Taku n a t u r a l  

chinook f r y ,  f o r  example, suggests t h a t  Taku stocks a re  a v a i l a b l e  

t o  t h e  Southeast Alaska t r o l l  f i s h e r v  p r i m a r i l y  as mature f i s h  

du r i ng  sp r i ng  spawning m ig ra t ions  per iods,  which have been c losed 

t o  f i s h i n g  dur ing  t he  r e b u i l d i n g  program, w i t h  few recover ies  o f  

immature f i s h  being made a t  o the r  t imes of the year. 1 

A second f a c t o r  which may c o n t r i b u t e  t o  t h i s  p a t t e r n  i s  t h e  

h i ghe r ,  and more cons is tent ,  r e t u r n  per spawner r a t e s  f o r  t h e  

more sou the r l y  chinook stocks, which spawn and r ea r  i n  gene ra l l y  

m i l de r  c l i m a t i c  condi t ions.  ( P r o d u c t i v i t y  of other salmon 

spec ies  i s  a l so  genera l l y  h igher ,  and more consistent ,  i n  t h e  

southern p o r t i o n  o f  the  region. More va r i ab le  r e t u r n s  have been 

noted f o r  t h e  c e n t r a l  and nor the rn  stocks, p a r t i c u l a r i l y  t h e  

S t i k i n e ,  Taku, and Chi lka t .  

I f  t h e  more 'nor ther ly  st.ocks were i n  f a c t  con t r i bu t i ng  t o  marine 

f i s h e r i e s  a t  a lower r a t e ,  a weaker response i n  escapements might  

be expected when conservat i  on measures were imp1 emented. 

However, t h e  observed dec l ine  i n  escapements i n  t h e  Alsek 
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(and S i t u k )  would not  be expected. (It should be noted t h a t  

i n r i v e r  catches were reduced s u b s t a n t i a l l y  i n  1981-85 compared t o  

1975-80, and t h a t  t o t a l  i n r i v e r  r e t u r n s  dec l ined i n  bo th  systems 

i n  s p i t e  o f  s i g n i f i c a n t l y  expanded conservat ion measures.) 

Returns dur ing  1981-85 may have dec l ined due t o  f a c t o r s  such as 

l ess  favorab le  environmental cond i t ions,  increased predat ion,  

impacts of  h i g h  seas f i she r i es ,  or  some combination o f  these. 

Large concent ra t ions of  seals have been observed near t h e  mouth 

of  t he  Alsek dur ing  sp r i ng  salmon mig ra t ions  (P. Kissner,  Pers. 

Comm.). Regarding p o t e n t i a l  impacts by h i g h  seas n e t  and t raw l  

f i s h e r i e s ,  known changes i n  f i s h i n g  pa t t e rns  s ince t h e  l a t e  1970s 

would have been expected t o  reduce, r a t h e r  than increase, impacts 

on chinook r e t u r n i n g  t o  these areas (S. I g n e l l ,  Pers. Comm.). 

Uncer ta in ty  e x i s t s  regarding f a c t o r s  c o n t r i b u t i n g  t o  t h e  lower 

than expected responses i n  escapements f o r  t he  more n o r t h e r l y  

systems. I t might be noted t ha t  average 1981-85 i n r i v e r  r e tu rns  

(catch p l u s  escapement) t o  the Alsek merely replaced average 

escapements dur ing  the  previous 5-year period. Th is  cou ld  have 

important imp1 i c a t i o n s  regarding appropriateness of  cu r ren t  

escapement goals. However, i f  t h i s  i s  due t o  increased 

predat ion,  cu r ren t  r e tu rns  may not  r e f l e c t  p o t e n t i a l  p r o d u c t i v i t y  

of  i n r i v e r  spawning and rear ing  areas. 
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CONCLUSIONS AND RECOMMENDATIONS 

General conclusions based on t h e  above review are as fo l l ows :  

1.) Conservation measures implemented s ince  1981 f o r '  r e b u i l d i n g  

transboundary chinook stocks have genera l l y  bene f i ted  

escapements. During 1981-85, t h e  f i r s t  cyc le  of  t h e  3-cycle 

r e b u i l d i n g  program, average escapements increased i n  f i v e  o f  t h e  

six transboundary r i v e r s  compared t o  the  1975-80 base per iod.  

Average escapements t o  t h e  Alsek dec l ined compared t o  t h e  base 

period. 

2.) The degree of  response t o  conservat ion measure has been 

q u i t e  va r i ab le  both between systems and between years w i t h i n  

systems. Percentage increases dur ing t h e  f i r s t  c y c l e  ranged f rom 

457 percent f o r  the  Ch i l ka t  t o  l h  percent f o r  the  Taku. 

Average escapements t o  t he  Alsek r e f l e c t e d  a 30 percent  decrease. 

3 . )  Eased on escapement t rends observed s ince 1981, s t a t u s  o f  

r ebu i l d i ng ,  r d a t L y e  kg achievemeet nf ggrrnst manaqement gnale, 

i s  as fo l lows:  

Unuk, Chickamin: ahead o f  schedule; goals expected t o  be 
met dur ing  second cycle, 

S t i  k ine, Chi 1 kat:  improved r e l a t i v e  t o  base per iod:  cu r ren t  
progress uncer ta in  due t o  l a c k  o f  c l e a r  
recent  trends, 

Taku, Alsek: behind schedule; achievement of  c u r r e n t  
goal s unl i ke l  y g i  ven present trends: Taku 
c u r r e n t l y  a t  low percent o f  goal; a l sek  
escapements have decl ined during f i r s t  
cycle.  



4 . )  In format ion obtained s ince  t he  r e b u i l d i n g  program began i n  

1981 6 u ~ g e s t s  t h a t  cur rent  escapement goa ls  f o r  some systems, 

p a r t i c u l a r i l y  t he  Alsek, may d i f f e r  from optimum spawning l e v e l s  

expected t o  maximize harvestab le  surpluses. 

Eased on t h i s  review, recommendations a re  made as fb l lows :  

1.) Conservation measures implemented f o r  r e b u i l d i n g  o f  

transboundary chinook stocks should be continued. 

2 . )  For stocks e x h i b i t i n g  weaker than expected responses s ince 

1981, escapements should be c a r e f u l l y  monitored du r i ng  the  e a r l y  

p a r t  of  t he  second cyc le  and i n c i d e n t a l  chinook catches o f  those 

stocks reduced where possib le.  If escapements do n o t  improve, 

f u r t he rn  conservat ion measures requ i  red t o  achieve o p t i  mum 

spawning l e v e l s  by the end o f  t h e  r e b u i l d i n g  program i n  1995 

should be considered. 

3 . )  A more d e t a i l e d  review of f i s h e r i e s  impact ing transboundary 

stocks should be conducted w i t h  emphasis on those s tocks f o r  

which r e b u i l d i n g  progress appears t o  be lagg ing expectat ions. 

Th is  review should a lso  inc lude  po ten t i  a1 non-f i she ry  impacts f o r  

t h e  Alsek which has exh ib i t ed  a dec l ine  i n  average escapements 

dur ing  t he  f i r s t  cycle. 

4 . )  The managing agencies should complete the rev iew of  

escapement goals c u r r e n t l y  being conducted t ak ing  i n t o  account 
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information obtained since 1981 and with a view toward 

reconci I ing di+ferences which exist. 

5 . )  Consideration should be given to conducting a coded wire 

tagging program on Alsek chinook (perhaps in conjunction with a 

similar program by ADF&G on the Situk) t o  better determine 

migratory patterns of these stocks. 

6.) Collection of biological data, including sex ratio data, 

needed t o  better define optimum escapement levels for 

transboundary chinook stocks should be expanded. Validity of 

expansion factors used to estimate total system escapements 

should be determined. 

7.) Research efforts should be increased on stock identification 

methods appl i cab1 e to transboundary chi nook stocks. 

Ref. Cited: Kissner, Paul D. 1986 (In Process). 
A study of chinook salmon in Southeast filaska. 
A1 aska Dept . of Fi sh and Game, Annual Report 1985-86, 
F'roject F-10-1, 27 (AFS-41). 
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Figure 0. Approximate locat ions o f  transboundary chi  nook salmon sys tens 
i n  northern B r i t i s h  Columbia and Southeast Alaska. 
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ALSEK RTVER CHINOOK SALMON 
BIT. TOTAL B I C I P I ~ ~ I  TREOUOH 1000 

Figure 1. Estimated t o t a l  chinook salmon escapements t o  the 
A1 sek River,  1975-86. (2/2/87) 
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Figure 2 . Estimated to ta l  chinook salmon escapements to  the 
Chi1 kat  River, 1975-86. (1/19/87) 
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U.S. Goal = 25,600 

Figure 3. Estimated t o t a l  chinook salmon escapements t o  the 
Taku River, 1975-86. (2/2/87) 



STIKINE RnTER CHINOOK SALMON 

Figure 4 .  Estirilated t o t a l  chinook salmon escapements t o  the 
S t i  kine River,  1975-86. (2/2/87) 



UNUK RIVER CHINOOK SALMON 

Figure 5 . Estimated to ta l  chinook salmon escapements t o  the 
Unuk River, 1975-86. (1 !I 9/87) 
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Figure 6 . Estimated t o t a l  chinook salnon escapements t o  the 
Chickanin River,  1975-86. (1/19/87) 



TRANSBOUNDARY CHINOOK ESCAPEMENTS 

Figure 7. Comparison o f  average chinook salmon escapements to 
northern Br i t i sh  Columbia and Southeast Alaska 
transboundary systems f r o m  1975-00 t o  1981 -85. 
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TABLE 1. ESTIMATED ALSEK RIVER CHINOOK SALMON ESCAPEMENTS THROUGH 1986 ------ ________________-----------------------------------------------  --- 
INDEX SURVEY COUNT: WEIR COUNT OF ALL SIZE CHINOOK 

AT THE KLUKSHU WEIR 
(NOTE: CANADA / U.S. ESTIMATES SHOWN IF DIFFERENT.) 
SURVEY COUNTING RATE = 1.000 
TRIBUTARY COUNTING RATE = 0.50 / 0.64 
HANAGEKENT ESCAPEMENT GOAL: INDEX = 6,250 / 3,200 

TOTAL = 12,500 / 5,000 ........................................................................ 
ESTIMATED TOTAL ESCAPEKENTS 

SURVEY INDEX NUMBER PERCENT GOAL 
YEAR METHOD COUNT CANADA U. S. CANADA U.S. __---------------------------------------------------------------------- 

( SURVEY METHOD: A=AERIAL; H=HELICOPTER; F=FOOT; W=WEIR ) 
PRE-BASE PERIOD 

1968 A 1,700 11962: 86; 1964: 20; 1965: 100; 
1969 A .  700 1966: 1,000; 1967: 1,5001 
1970 A 500 
1971 A 300 
1972 A 1,100 
1974 A 62 

BASE PERIOD 
1975 
1976 
1977 
1978 
1979 
1980 

FIRST CYCLE OR 5-YEAR PERIOD OF REBUILDING PROGRAM 
1981 W 2,113 4,200 3,302 34% 66% 
1982 W 2,369 4,700 3,702 38% 74% 
1983 W 2,537 5,100 3,964 41% 79% 
1984 W 1,672 3,300 2,613 26% 52% 
1985 W 1,458 2,900 2,278 23% 46% ............................................. 

1981-85 AV'E 2,030 4,100 3,172 33% 63% 
PERCENT FROH 1975-80 -30% -29% -30% 

SECOND CYCLE OF REBUILDING PERIOD 
1986 W 2,708 5,400 4,231 4 3% 85% 
1987 ........................................................................ 

Data Sources: 1961-85: Kissner (1986) 
1985-86: CDFO (6. JOHNSTON) & ADFbG (P. KIGSNER) 

management records. 

Note: 1 . )  Surveys prior to  1975 were conducted t o  obtain general 
spawning distr ibut ion data and may not be d i r e c t l y  
comparable t o  l a t e r  surveys due to incomplete coverage 
of tr ibutar ies  and non-peak survey datea. 
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TABLE 2. ESTIMATED CHILKAT RIVER CHINOOK SALMON ESCAPEMENTS THROUGH 1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INDEX SURVEY COUNT: PEAK SPAWING OF 3- AND (-OCEAN CHINOOK 
IN BIG BOULDER CREEK 

SURVEY COUNTING RATE = 0.80 
TRIBUTARY COUNTING RATE = 0.14 
MANAGEMENT ESCAPEMENT GOAL: INDEX = 225 

TOTAL = 2,000 ........................................................................ 
SURVEY INDEX ESTIMATED TOTAL ESCAPEMENTS 

YEAR METHOD COUNT NUMBER PERCENT GOAL ___------------------------------.--------------.----------------------- 
( SURVEY METHOD: A=AERIAL; H=HELICOPTER; F=FOOT; W=WEIR ) 

PRE-BASE PERIOD 
1960 F 316 
1966 F 330 
1967 F 150 
1968 F 259 
1970 F 176 
1974 F 0 

BASE PERIOD 
1975 
1976 
1977 
1978 
1979 
1980 

1975-80 AVE 

FIRST CYCLE OR 5-YEAR PERIOD OF REBUILDING PROGRAM 
1981 F,H 187 1670 83% 
1982 F,H 56 500 25% 
1983 F,H 121 1080 54% 
1984 F,H 229 2045 102% 
1985 F,H 70 625 31% --------------------------------------------- 

1981-85 AVE 133 1184 5 9% 
PERCENT FROM 1975-80 460% 460% 

SECOND CYCLIP OF REBUILDING PERIOD 
1986 FsH 20 179 9% 
1987 ........................................................................ 

Data Sources: 1961-85: Kissner (1986)  
1986: ADF&G Mgm't records; P. Kissner 

Notes: 1.) Surveys prior to 1975 were conducted to obtain general 
spawning distribution data and may not be directly 
comparable to later surveys due to incomplete coverage 
of tributaries and non-peak survey dates. 



TABLE  ESTIMATED TAKU RIVER CHINOOK SALMON ESCAPEMENTS THROUGH 1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INDEX SURVEY COUNT: PEAK SPAWNING OF 3- AND 4-OCEAN CHINOOK 

IN NAKINA AND NAHLIN TRIBUTARIES 
(NOTE: CANADA / U.S. ESTIMATES SHOWN IF DIFFERENT.) 
SURVEY COUNTING RATE = 0 . 6 0  / 0 .75  
TRIBUTARY COUNTING RATE = 0 .60  
MANAGEMENT ESCAPEMENT GOAL: INDEX = 10,800 / 11,500 

TOTAL = 30,000 / 25,600 ------------------------------------------------------------------------ 
ESTIMATED TOTAL ESCAPEMENTS 

SURVEY INDEX NUMBER PERCENT GOAL 
YEAR METHOD COUNT CANADA U. 6. CANADA U.6. _----------------------------------------------------------------------- 

( SURVEY METHOD: A=AERIAL; H-HELICOPTER; F=FOOT; W=WEIR 1 
PRE-BASE PERIOD 

1951 A 6,000 Note: Pre-base period data 
1958 A 5,000 shown only for years with 
1965 A 3,087 counts on both Nakina and 
1971 A 1,873 Nahlin tributaries. For 
1972 A 1,280 other data refer to 
1973 A 2,300 Table 5 b . 
1974 A 2,700 

BASE PERIOD 
1975 H 2,074 5,800 4,609 19% 18% 
1976 H 3,725 10,300 8,278 34% 32% 
1977 H 4,500 12,500 10,000 4 2% 39% 
1978 H 2,244 6,200 4,987 21% 19% 
1979 H 2,967 8,200 6,593 27% 26% 
1980 H 6 , 0 3 1  16,800 13,402 56% 52% ............................................. 

1975-80 AVE 3,590 10,000 7,978 33% 31% 

FIRST CYCLE OR 5-YEAR PERIOD OF REBUILDING PROGRMI: 
1981 H 8,055 22,400 17,900 75% 70% 
1982 H 3,779 10,500 8,398 35% 33% 
1983 H 1,359 3,800 3,020 13% 12% 
1984 ti 2,838 7,900 6.307 26% 25% 
1985 H 4,883 13,600 10,851 4 5% 4 2% ............................................. 

1981-85 AVE 4,183 11,600 9,295 39% 36% 
PERCENT FROM 1975-80 17% 16% 17% 

SECOND CYCLE OF REBUILDING PERIOD 
1986 H 5,480 15,200 12,178 51% 48% 
1987 ------------------------------------------------------------------------ 

Data Sources: 1961-85: Kissner (1988) 
1985-86: CDFO (6. JOHNSTON) & ADF&G (P. KISSNER) 

management records. 

Notes: 1.)  Surveys prior to 1975 were conducted to obtain general 
spawning distribution data and may not be directly. 
comparable to later surveya due to incomplete covera&e 
of tributaries and non-peak survey datea. 



Table 3b, peak 0b8erved Escapement Count8 of Chinook Salmon in the  Taku River 
Tr ibu ta r ie r ,  

Year Nakina Kovatua Tatsamenir Dudldontu Tseta Nahlin Total 

5,000 
9,000 
7,500 
6,000 
3,000 
1,380 
1, SOO* 
2,500* 
4, OOO* 
Poor 
Poor ..* .. . 

3,050 
..* ... 
..* ... ... . . 

1,000 
2,000 
1,800 
1,800 
3,000 
3,850 
1,620 
2,110 
4,500 
5,110 
2,533 

968 
1,887 
2,647 
3,868 

6,500 
9,000 
7,500 
6,000 
3,000 
1,380 
1,500 
9,500 
4,000 

Poor 
Poor 

322 ... 
*.. 

.3,455 
88 1 

1,500 
3,220 
4,100 
1,791 
2,358 
1,763 
2,800 
3,079 
2,089 
4,726 
5,671 
3,305 
4,156 
7,544 
9,786 
4,813 
2,062 
3,909 
7,209 
7,520 

a - surveyed only upper 2 milea - p a r t i a l  suntey 
b - surveyed only above beaver dum val ley  - t o t a l  enumerated = 521 - adjustment made 
for  to t81  area ,  ur ing spawner distribution da ta  col lected i n  pant yearn a s  follovs:  
above d a m  - 54.8%. i n  dams = 23,2X, and b e l w  doma t o  Telegraph Trail = 22.OX. 
G = va te r  g l a c i a l  
E = va te r  c l e a t  
* = Counts of t o t a l  r i v e r  not conducted - comparison made from carcass  w e i r  

enumeration 



TABLE 4. ESTIMATED STIKINE RIVER CHINOOK SALMON ESCAPEMENTS THROUGH 1986 ------- ................................................................. 
INDEX SURVEY COUNT: PEAK SPAWNING OF 3- AND (-OCEAN CHINOOK 

IN LITTLE TAHLTAN RIVER 
(NOTE: CANADA / U.S. ESTIMATES SHOWN IF DIFFERENT.) 
SURVEY COUNTING RATE = 0.47 / 0.625 
TRIBUTARY COUNTING RATE = 0.25 
MANAGEMENT ESCAPEMENT GOAL: INDEX = 3,000 / 2,137 

TOTAL = 25,500 / 13,700 ........................................................................ 
ESTIMATED TOTAL ESCAPEMENTS 

SURVEY INDEX NUMBER PERCENT GOAL 
YEAR METHOD COUNT CANADA U. S. CANADA U.S. ------------------------------------------------------------------------ 

( SURVEY METHOD: A=AERIAL; X=HELICOPTER; F=FOOT: W=WEIR ) 
PRE -BASE PERIOD 

1956 A 493 
1957 A 199 
1958 A 790 
1959 A 198 
1960 A 346 
1907 A 800 

BASE PERIOD 
1975 H 700 6,000 4,480 24% 33% 
1976 H 400 3,400 2,560 13% 19% 
1977 H 800 6,800 5,120 27% 37% 
1978 H 632 5,400 4,045 21% 30% 
1979 H 1,166 9,900 7,462 39% 54% 
1980 H 2,137 18,200 13,677 71% 100% ............................................. 

1975-80 AVE 973 8,300 6,224 33% 4 5% 

FIRST CYCLE OR 5-YEAR PERIOD OF REBUILDING PROGRAM . 
1981 H 3,334 28,400 21,338 111% 156% 
1982 X 2,830 24,100 18,112 95% 132% 
1983 B 594 5,100 3,802 20% 28% 
1984 H 1,294 11.000 8,282 4 3% 60% 
1985 H 1,598 13,600 10,227 53% 75% 

. 1981-85 AVB 1,930 16,400 12,352 64% 90% 
PERCENT FROM 1975-80 98% 98% 98% 

SECOND CYCLE OF REBUILDING PERIOD 
1986 H 1,254 10,700 8,026 42% 59% 
1987 ........................................................................ 

Data Sources: 1961-85: Kissner (1986) 
1985-86: CDFO (6. JOHNSTON) & ADF&G (P. KISSNER) 

management records. 

Notes: 1.) Surveys prior to 1975 were conducted to obtain general 
spawning distribution data and may not be directly 
comparable to later surveys due to incomplete coverage 
of tributaries and non-peak survey dates. 



TABLE 5.  ESTIMATED UNUK RIVER CHINOOK SALMON ESCAPEMENTS THROUGH 1986 ------- ................................................................. 
INDEX SURVEY COUNT: PEAK SPAWNING OF 3- AND 4-OCEAN CHINOOK 
SURVEY COUNTING RATE = 0.625 
TRIBUTARY COUNTING RATE = 1 . 0  
MANAGEMENT ESCAPEMENT GOAL: INDEX = 1,765 

TOTAL = 2,800 ........................................................................ 
SURVEY INDEX ESTSHATED TOTAL ESCAPEMENTS 

YEAR HETHOD COUNT NUMBER PERCENT GOAL ........................................................................ 
( SURVEY METHOD: A=AERIAL; H=HELICOPTER; F=FOOT; W=WEIR ) 

PRE-BASE PERIOD 
1961 F 673 
1962 A 331 
1963 A 1070 
1968 A 650 
1969 A 475 
1972 A 885 
1973 H 182 

BASE PERIOD 
1975 
1976 
1977 
1978 
1979 
1980 

1975-80 AVE 

FIRST CYCLE OR 5-YEAR PERIOD OF REBUILDING PROGRAM 
1981 H,W,F 731 1170 
1982 1351 2162 
1983 1106 1770 
1984 1837 2939 
1985 1164 1862 

1981-85 AVE 1238 
PERCENT FROM 1975-80 54% 

SECOND CYCLE OF REBUILDING PERIOD 
1986 2126 3402 121% 
1987 ........................................................................ 

Data Sources: 1961-85: Kissner (1986) 
1986: ADF&G Mgm't records; P. Kissner 

Notes: 1 . )  Surveys prior to 1975 were conducted to obtain general 
spawning distribution data and may not be directly 
comparable to later surveys due to incomplete coverage 
of tributaries and non-peak survey dates. 

2.) Surveys since 1975 include the following tributaries: 
Cripple Cr., Genes Lake, Eulachon, Clear, Lake Cr., Kerr. 



TABLE 6. ESTIMATED CHICWIN R. CHINOOK SALMON ESCAPEMENTS THROUGH 1986 ........................................................................ 
INDEX SURVEY COUNT: PEAK SPAWNING OF 3- AND 4-OCEAN CHINOOK 
SURVEY COUNTING RATE = 0.625 
TRIBUTARY COUNTING RATE = 1.0 
MANAGEMENT ESCAPEMENT GOAL: INDEX = 860 

TOTAL = 1,400 _____________----------------------------------------------------------- 
SURVEY INDEX ESTIMATED TOTAL ESCAPEMENTS 

YEAR METHOD COUNT NUHBER PERCENT GOAL ........................................................................ 
( SURVEY METHOD: A=AERIAL; H=HELICOPTER; F=FOOT; W=WEIR ) 

PRE-BASE PERIOD 
1961 F 336 
1962 A 775 
1963 A 4 50 
1969 A 345 
1972 A 860 
1973 H 229 
1974 H 176 

BASE PERIOD 
1975 H 
1976 H 
1977 H 
1978 H 
1979 H 
1980 H 

1975-80 AVE 

FIRST CYCLE OR 5-YEAR PERIOD OF REBUILDING PROGRAM 
1981 H 380 608 43% 
1982 H 504 806 58% 
1983 H 556 890 64% 
1984 H 1014 1622 116% 
1985 H 957 1531 109% ............................................. 

1981-85 AVE 682 1092 78% 
PERCENT FROM 1975-80 215% 215% 

SECOND CYCLg OF REBUILDING PERIOD 
1986 H 1677 2683 192% 
1987 ........................................................................ 

Data Sources: 1961-85: Kissner (1986) 
1986: ADF&G Mgm't records; P. Kissner 

Notes: 1.) Surveys prior to 1975 were conducted to obtain general 
spawning distribution data and may not be directly 
comparable to later surveys due to incomplete coverage 
of tributaries and non-peak survey  date^. 

2.) Surveys since 1975 include the following tributaries: 
S. Fork, Barrier, Butler, Leduc, Indian, Humpy, King, 
El Paso, Clear Falls. 



TABLE 7. PERCENT CHANGES IN AVERAGE CHINOOK ESCAPEMENTS TO NORTHERN 
BRITISH COLUMBIA AND SOUTHEAST ALASKA TRANSBOUNDARY 
SYSTEMS SINCE 1975. (FILE: GUMMARY.WK1; 2/2/87) 

_____________----.------------------------------------------------------ 
ESTIMATED TOTAL AYERAGE ESCAPEMENTS 

1975-80 ESTS. 1981-85 ESTS. PERCENT 1986 ESCAP. 
SYSTEM CANADA U. 6. CANADA U. 6. CHANGE CANADA U.S. 
-----,-,----,,----,,,,,,,-,,,,,,,--------------------------.------------------------- 

ALSEK 5,800 4,501 4,100 3 ,181  -30% 5,400 4 ,231  

CHI LKAT 211 1,184 461% 179 

TAKU 10,000 7,978 11,600 9,295 17% 15,200 12,178 

STIKINE 8,300 6,224 16,400 12,352 98% 10700 8 ,026  

UNUK 1,283 1,980 54% 3,402 

CHICKAMIN 346 1,092 216% 2,683 

Note: Refer to tables 1-6 for detail system data. Small (1%) 
absolute differences exist in the percent changes due 
to rounding. 
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