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ABSTRACT 

Sockeye salmon s tud ies  conducted in  Lynn Canal during the  1983 season y ie ld -  
ed information on the  stock composition of catch, escapements t o  the  respec- 
t i v e  spawning systems, re turns  from known brood year escapements, timing of 
the  two major stocks in the  catch and escapement, and other  data applicable 
t o  the  in-season management of the  Lynn Canal sockeye salmon f ishery.  The 
1983 sockeye escapements t o  Chil koot and Chil kat Lakes were 80,089 and 
134,002 f i sh ,  respectively.  A harvest of 241,269 Chil koot and 127,842 
Chi 1 kat sockeye sal  mon was real  i zed. 

The l a s t  of the  1977 brood year progeny returned t o  Chilkoot and Chilkat 
Lakes in 1983 as  6-year-old f ish .  The resu l t ing  spawner:recruit r a t i o  fo r  
the  Chil kat stock was 1:5.1 and Chil koot 1:3.25, the  highest ever observed. 

Escapement enumeration weir operations were conducted a t  Crescent and 
Speel Lakes during the  1983 salmon season. Escapements of 19,476 and 
10,362 sockeye salmon, respectively,  were recorded a t  these  two s i t e s .  
Sockeye salmon escapements t o  the  Si tuk River and Tahltan Lake were 68,100 
and 21,256 f ish .  



INTRODUCTION 

Th is  r e p o r t  presents t h e  r e s u l t s  o f  t h e  1983 f i e l d  a c t i v i t i e s  conducted by 

the  Alaska Department o f  F i sh  and Game. The species o f  i n t e r e s t  was sockeye 

salmon (Oncorhynchus nerka) and the  area was Southeastern Alaska. The area 

o f  p r imary  concern was Lynn Canal (F igure I ) ,  however, r e s u l t s  o f  o the r  

sockeye i n v e s t i g a t i o n s  are  a l so  presented i n  t h i s  repor t .  These o the r  areas 

r e s u l t e d  f rom t h e  Departments involvement i n  s tud ies  r e l a t e d  t o  t h e  i n t e r -  

cep t i on  o f  s tocks o r i g i n a t i n g  i n  U.S. and Canadian spawning systems by each 

o t h e r ' s  f i s h e r i e s .  

EVALUATION AND UPDATE OF ESCAPEMENT GOALS PREVIOUSLY SET FOR 

CHILKOOT AND CHILKAT LAKES 

I n t r o d u c t i o n  

Escapement goa ls  f o r  Ch i l koo t  and C h i l k a t  Lakes have been i n  e f f e c t  s ince  

1976. These goals were se t  as a  range of 80-100,000 f o r  C h i l k o o t  and 60- 

70,000 f o r  Ch i l ka t .  As these goals were p re l im ina ry ,  they were scheduled 

f o r  eva lua t i on  when r e t u r n s  f rom known brood year  escapements began t o  

appear. The a d u l t  popu la t ions  o f  these stocks are comprised o f  p r i m a r i l y  47 

5-and 6 -yea r -o ld  f i s h ,  which meant t h a t  a  t o t a l  r e t u r n  f rom t h e  1976 C h i l -  

koot  brood year  would n o t  have occurred u n t i l  1982, w i t h  t h e  r e t u r n  f rom t h e  

1977 brood year  i n  1983. Th i s  brood year  i n f o r m a t i o n  was t h e  bas i s  f o r  

eva lua t i ng  the  product ion  p o t e n t i a l  o f  brood year  escapements of va ry ing  

magnitude and developing escapement : r e c r u i t  curves. 

Ob jec t ives  

1) Determine t h e  spawner: r e c r u i t  r a t i o  of sockeye salmon r e t u r n i n g  t o  

C h i l  koot  and C h i l  k a t  Lakes from the  respec t i ve  brood year  escapements i n  

an e f f o r t  t o  evaluate t h e  s u r v i v a l  from the  var ious  escapement l e v e l s .  

2 )  Determine t h e  s t reng th  o f  t he  respec t i ve  runs (Ch i lkoot  and Ch. i lkat  

Lakes) in-season. 



~ i q u r . 1  Lynn Canal Fishery arras and supporting sockrye salmon 
spawning systems, Chi lkoot and Chi 1 kat Lakes. 



3) Explore various methods of in-season escapement projections p r io r  t o  the  

a r r iva l  of f i s h  a t  Chil kat Weir. 

Escapement Enumeration 

Escapement enumeration provided in-season information on run timing, r e l a -  

t i v e  magnitude, and age composition of t he  escapements t o  Chil koot and 
Chi 1 kat  Lakes. 

Methods: 

Picket weirs were used a t  Chilkoot and Chilkat Lakes t o  control the  movement 

of f i s h  in to  t he  respective lakes so they could be counted and sca le  samples 
coll  ected. Fish were counted through the  weir by removing two o r  more 

pickets through which f i s h  were allowed t o  pass. A t  Chilkoot, sockeye were 
captured f o r  sca le  sampling by dip net t ing them as  they passed through the  

"counting gate". Salmon were captured f o r  sampling a t  Chilkat Weir with an 

80 foot beach seine. The objective was t o  sample a t  both weirs in proportion 

t o  the  run s i z e  through time; in 1983 the  sampling level was s e t  a t  3% of 
t h e  r u n .  

Results: 

Escapements t o  Chilkoot and Chilkat Lakes are  presented in Table 1. The 
1983 sockeye salmon escapement of 134,002 Chilkat Lake was the  highest 

recorded in the  his tory  of the  weir. The season began with t he  f i r s t  f i s h  

appearing on 22 June. By 30 June 1,168 sockeye had been passed. Average 

da i ly  escapements by month were as follows: June, 42 sockeyelday; July,  

1,523 f i sh/day; August, 627/day; September, 1,736/day and October, 467/day. 

Escapement data  a r e  presented graphically as a moving 3-day average in  

Figure 2. The peak da i ly  escapement (5,871) occurred on 11 September. 

The 1983 sockeye salmon escapement t o  Chilkoot Lake was 80,089 f i sh .  Aver- 

age da i ly  escapements by month were as follows: June, 508; July, 1, 387; 



Tab le  1. Annual salmon escapements t h r o u g h  C h i l k o o t  and C h i l k a t  
Wei rs ,  f o r  t h e  y e a r s  1967-1983. 

__--------I-- - ---- 
Area/ P e r i  od 
Year Sockeye Coho Chum P i n k  T o t a l  Opera ted  

C h i l  k a t  ---- 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

C h i l  k o o t  ----- 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 





August, 505; September, 221; and October, 3. F igure  3  presents the  d a i l y  

escapement da ta  f o r  Ch i l koo t  Lake as a  moving th ree  day average. The peak 

d a i l y  escapement (4,183) occurred on 20 July .  

F igures 4  and 5  present  t h e  1983 d a i l y  cumula t ive  escapements f o r  Ch i l koo t  

and C h i l k a t  Lakes vs. t h e  average cumula t ive  escapements from 1976-82 f o r  

t he  respec t i ve  stocks. The cumula t ive  escapement f o r  C h i l  koot  Lake i n  1983 

was r e l a t i v e l y  c lose  t o  the  1976-86 average through t ime,  w i t h  t h e  season 

t o t a l  f a l l i n g  2,768 sockeye sho r t  o f  t h i s  average o f  82,855. The C h i l  k a t  

sockeye escapement o f  134,002 was 68,495 f i s h  h ighe r  than t h e  1971-82 aver-  

age. 

Discussion: 

The 1983 escapement t o  C h i l k a t  Lake exceeded t h e  escapement goal f o r  t h i s  

system by 43,002 sockeye. T iming o f  t h e  1983 C h i l  k a t  escapement f o l l o w e d  a  

p a t t e r n  d i f f e r e n t  f rom o the r  years. Th i s  t i m i n g  d i f f e rence  showed a  s t rong 

e a r l y  segment n o t  seen i n  e a r l i e r  years o f  w e i r  opera t ion  a t  C h i l k a t  Lake. 

Th is  s t rong e a r l y  segment l e d  some t o  be l i eve  t h a t  t h e  l a t e  segment m igh t  

no t  m a t e r i a l i z e ,  which r e s u l t e d  i n  a  more conservat ive management approach 

than m igh t  o therw ise  have been taken. 

The Chi 1  koot  escapement c l o s e l y  f o l 1  owed the  prev ious 1976-82 average. The 

t i m i n g  between t h e  f i s h e r y  and t h e  w e i r  has t r a d i t i o n a l l y  been so c l o s e  t h a t  

changes i n  abundance i n  the  f i s h e r y  are r e a d i l y  r e f l e c t e d  i n  t h e  w e i r  

counts. The t i m e l i n e s s  o f  t h e  w e i r  counts was such as t o  p rov ide  f o r  a  

p o s i t i v e  in-season appl i c a t i o n  o f  t he  w e i r  da ta  t o  management. 

Harvest 

Ana lys is  o f  harvest  records has prov ided research and management w i t h  a  

means o f  observing v a r i a t i o n s  i n  run  t i m i n g  and harvest  pa t te rns .  The 

con t i nua t i on  o f  harvest  record  c o l l e c t i o n  and data ana lys i s  p rov ides  a  

comparison between years t h a t  may be used in-season t o  es t ima te  r u n  

s t rength .  









Methods : 

The harvest of the Lynn Canal g i l l n e t  fishery was monitored through the use 

of f i sh  t i cke t s  which were collected by management personnel a t  the close of 

each weekly fishing period. Tickets not collected were subsequently submit- 

ted by the processors a t  a l a t e r  date. Numbers of f ish harvested during 

each fishing period were ascertained from the f ish t icke ts  received. Stock 

identification analysis performed by the Departments Stock Biology Group 

(McPherson 1986), in conjunction with the harvest data, provided numbers of 

sockeye harvested by stock. 

Resul t s : 

The 1983 sockeye f i sher ies  in Lynn Canal produced a harvest of 369,311 f i sh  

(Tables 2 and 3). The stock ident i f icat ion work revealed the catch t o  be 

comprised of 127,842 Chil kat and 241,469 Chil koot fish. The combined t o t a l s  

of the t w o  stocks produced a record Lynn Canal catch, and record return t o  

both systems. Figure 6 presents the 1983 g i l lne t  harvest of sockeye salmon 

as a proportion of the weekly catch represented by the respective stocks. 

Except for  weeks 26 (20-26 June) and 27 (27 June-3 July) when the weekly 

harvest of Chilkat f i sh  exceeded the harvest of Chilkoot f i sh  the weekly 

harvest of Chil koot sockeye exceeded tha t  of Chil k a t  sockeye. Figure 7 
describes the harvest of each stock entering the Lynn Canal g i l l n e t  catch in 

terms of i t s  respective proportion of the seasons total  catch during each 

week of the fishery. The peak harvest of Chi1 koot f i sh  occurred in week 29 

(11-17 July) and accounted for  approximately 13% of the to t a l  Lynn Canal 

sockeye catch for  1983. The harvest of Chilkat f ish experienced two peaks, 

the f i r s t  in week 31 (25-31 July) and the second in week 33 (8-14 August); 

these peaks ranged from 5.2-5.5% of the seasons to ta l  catch. 

Discussion: 

During the 1983 season, the Lynn Canal fishery recorded the largest  catch 

of sockeye salmon since statehood. The return to  Chilkoot Lake was the 

largest  of the two systems and represented 55% of the to ta l  return. The 

Chil koot stock contributed approximately 65% of the Lynn Canal sockeye 



Table 2. Annual catch and escapement o f  Chilkat 
Lake sockeye salmon, 1976-83. 

--------------- - -- 
Total 

Year Escapement Catch Run S i z e  



Table 3. Annual catch and escapement of Chilkoot Lake 
sockeye salmon, 1976-83. 

_________--- -- - 
Total 

Year Escapement Catch Run Size 
---- - - - -  ---- 





Lynn Canal gillnet sockeye catch 
stock composition, 1983. 

Statistical Week 
Chilkoot + Chilkat 

F i g u r e  7 .  Weekly Lynn Canal h a r v e s t s  o f .  C h i l k o o t  and C h i l k a t  Lake sockeye salmon expressed 
a s  a  p r o p o r t i o n  o f  t h e  season t o t a l ,  1903. 



harvest. The Chilkat stocks might have supported a l a rge r  harvest; however, 
the  Chil kat run exhibited an unusually strong ear ly  segment which had not 
been observed p r io r  t o  the  1983 season. I t  was not known i f  the strong 
ear ly  segment preceded an unusually strong protracted run o r  i f  i t  repre- 
sented an ea r ly  peak t o  a short  run. The uncertainty generated by the  
ear ly ,  strong escapement was cause f o r  a conservative management approach 
fo r  t h i s  stock. 

The f a c t  t h a t  the  Chil koot f i s h  had h i s t o r i ca l l y  shown a shor t  lag  t ime 
between the  f ishery and the  weir allowed management t o  r e ly  more heavily on 
the escapement information gathered a t  Chi 1 koot Weir. The avai 1 abi 1 i t y  of 
re1 i abl e in-season escapement data a1 1 owed management t o  take a 1 ess  con- 
servat ive  approach t o  the  management of the  Chilkoot stocks than had been 
used on t he  Chil kat sockeye. 

The return t o  Chi 1 koot, which had previously been comprised of predominantly 
5-year-old f i sh ,  appeared unusually large  f o r  a system t h a t  5 years  e a r l i e r  
(1978) had received an escapement of only 35,000 fish.  Two f ac to r s  appear 
t o  have contributed t o  the 1983 Chilkoot return;  1) s ince  1975 Juneau and 
the surrounding area has experienced a s e r i e s  of increasingly mild winters 
(Figure 8) which possibly contributed t o  increased f r y  survival  during the  
freshwater stage of the  l i f e  cycle. This, in conjunction with the  poss ibi -  
1 i t y  of improved marine survival helped t o  generate the  unusually high 
re turns  observed in 1983. 2 )  The Chilkoot stock has been observed, p r i o r  t o  
1983, t o  be comprised of predominantly 5-year-old f i sh ;  however, the  1983 
return contained an unusually high percentage of 6-year-old f i s h  which 
contributed subs tan t ia l ly  t o  the  record return.  The combined e f f ec t s  of the  
mild c l imac t ic  conditions and the  return of 6-year-old f i s h  from the  1977 
brood year a re  credi ted with producing the  record Chilkoot return.  

Aqe Analysis 

Age analysis  was performed on samples collected from the  catch and escape- 
ment. The resu l t ing  data were used t o  c r ed i t  the  numbers of f i s h  in t he  
various age c lasses  t o  t h e i r  respective brood years. 





Met hods : 

Scales were c o l l e c t e d  from f i s h  e n t e r i n g  t h e  escapement a t  C h i l  koot  and 

C h i l k a t  Weirs and from the  Lynn Canal ca tch  as i t  was unloaded a t  Excursion 

I n l e t  Cannery. Scales were se lec ted  f rom the  p r e f e r r e d  area o f  the  f i s h  . 
Scale impressions were made i n  c e l l  u lose acetate ( C l  u t t e r  and Whi t e s e l  

1956). Scale age ana lys i s  and s tock  i d e n t i f i c a t i o n  were performed by ADF&G 

Stock B io logy  Group s t a f f  (McPherson 1986). 

Resul t s :  

Age ana lys i s  o f  t h e  escapements t o  Ch i l koo t  and C h i l k a t  Lakes showed t h a t  

t he  dominant age group r e t u r n i n g  t o  C h i l  koot  Lake was t h e  1.3~ age which 

represented 61% o f  t he  samples (Table 4). The second most abundant group, 

which comprised 25% o f  t h e  escapement, was age 2.3; age 1.2 comprised 13% of 

the  escapement. The C h i l k a t  Lake escapement was comprised o f  33% 2.2, 32% 

1.3 and 28% 2.3 age f i s h ;  age 1.2 and 1.1 f i s h  r e p r e s e n t e d  3% and 1% o f  t h e  

escapement, r e s p e c t i v e l y  (Table 4). 

Table 5 presents a comparison o f  t h e  age s t r u c t u r e  o f  t h e  escapement and 

catch along w i t h  an expansion o f  t h e  ca tch  and escapement t o  represent  t h e  

t o t a l  r e t u r n  t o  bo th  systems. The Ch i l koo t  catch was comprised of  72.2% 1.3 

and 24.2% 2.3 age f i s h ;  1.2 and 2.2 age f i s h  combined made up 3.2% o f  t h e  

Chi 1 koot  catch. The t o t a l  Chi 1 koot  r u n  was comprised o f  69.3% 1.3 and 24.5% 

2.3 age f i s h ;  t h e  b a l a n c e  o f  t h e  r u n  c o n s i s t e d  o f  f i s h  i n  t h e  1.2, 2.2, and 

o the r  age classes. The harves t  o f  C h i l k a t  f i s h  was made up o f  51% 2.3, 23.3% 

1.3 and 19.9% 2.2 age f i s h ;  t h e  t o t a l  r u n  c o n s i s t e d  o f  39.3% 2.3, 27,9% 1.3, 

26.4% 2.2, and t h e  b a l a n c e  1.2 and o t h e r  age c l a s s  f i s h .  

1 European fo rmul  a-Number of f reshwater  annul i -decimal -number o f  s a l t w a t e r  

annul i .  To ta l  age i s  t he  sum of these two numbers p l u s  1. 



Tab1 e 4 .  Ages o f  sockeye salmon r e t u r n i n g  t o  Chi 1 k a t  
and C h i l k o o t  Lakes ,  1967-83. 

- - - -  - - - - -  
R e l a t i v e  Age Frequency i n  P e r c e n t  

Area/ Sampl e 
Year 1.1 1.2- 1.3 2.2 1.4 2.3 S i z e  

C h i l  k a t  
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

C h i l  k o o t  
1976 0 14 62 
1977 0 5 88 
1978 0 9 7 6 
1979 0 9 88 
1980 0 6 9 4 
1981 0 12 8 6 
1982 0 19 78 
1983 0 13 61 



Table 5. Expanded c a t c h ,  escapement, and t o t a l  r e t u r n  o f  sockeye salmon 
t o  Lynn Canal ( D i s t r i c t  15) by age c l a s s  and l a k e  system based 
on s c a l e  a n a l y s i s ,  1983. 

System 
Age Class  ------- 

1 .2  2.2 1 .3  2.3 Other  T o t  a1 

Chil koot ---- 
Catch Numbers 7,120 710 174,335 58,519 785 241,469 

Percent  2.9% 0.3% 72.2% 24.2% 0.3% 100.0% 

Escapement Numbers 9 ,746 1 ,271 48,726 20,225 375 80,343 
Percent  12.1% 1.6% 60.6% 25.2% 0.5% 99.5% 

Total  R u n  Numbers 16,866 1 ,981 223,061 78,744 1 ,160 321,812 
Percent  5.2% 0.6% 69.3% 24.5% 0.4% 100.0% 

Chil kat  ---- 

Catch Numbers 2,990 25,446 29,753 65,195 4,439 127,823 
Percent  2.3% 19.9% 23.3% 51.0% 3.5% 100.0% 

Escapement Numbers 3,730 43,715 43,258 37,810 5,694 134,207 
Percent  2.8% 32.6% 32.2% 28.2% 4.2% 100.0% 

Total  Run  Numbers 6,720 69,161 73,011 103,005 10 ,133  262,030 
Percent  2.6% 26.4% 27.9% 39.3% 3.9% 100.0% 



Discussion: 

The percentage af occurrence of 1.3 (5-year-old) Chilkoot f i sh  from the 1978 
brood year in lm decreased 17% from the previous year and the 2.3 f i sh  
from the 1977 bmod year showed a significant increase over previous years. 
This increase of6-year-old f ish appeared to  have been pa r t i a l ly  responsible 
for  the unantic@ated 1 arge return from a low brood year escapement. 

The age structure of the Chil kat Lake escapement appeared t o  be relat ively 
equally distributed between the 1.3, 2.2, and 2.3 age groups. This pattern 
appeared t o  be mnsistent with those observed during previous years. A 

comparison of 43e age s t ructure of the Chilkat catch with that  of the 
escapement s h o d  tha t  the 2 ocean f i sh  (1.2 and 2.2) experienced a higher 
percentage of occurrence in the escapement than in the catch; t h i s  might be 
explained by sdec t iv i ty  of the gear towards the larger  3 ocean fish.  

Smol t 

Sockeye smol t kve been sampled a t  Chil koot and Chil kat Lakes, since 1972, 
t o  monitor chages in growth, age and scale characteristics.  A record of 
these parameters allows us to  determine i f  freshwater scale growth d i f f e r -  
ences between stocks are suff ic ient  t o  use for  the purpose of stock ident i -  
f icat ion.  

Met hods: 

Random samples of sockeye smolt were collected a t  Chil koot and Chi1 kat Lakes 
beginning on &and 22 June, respectively. An attempt was made to  co l lec t  
approximately 80 samples per day a t  each weir. Smolt were captured with a 
fyke net fished from the down stream side of the weir a t  Chilkoot Lake. A 

1 ong hand1 ed dip net was used to  capture smol t a t  Chi 1 kat Weir. A scale 
smear was t a b  from each smolt sampled. The smear was spread on a thin 
p las t ic  s t r i p  &ich was then placed in a coin envelope. 

Information rgarding the sample was written on the coin envelope and in-  
cluded; date, location, species, fork 1 ength and sample number. 



Scales were read by placing the p las t ic  s t r ip ,  which retained the scales,  on 
the stage of a microfiche projector where the scales were read. 

Resul t s : 

Table 6 presents the resu l t s  of the analysis of the smol t samples for  the 

years of record. Sockeye smolts from the 1983 outmigration which possessed 

one freshwater annulus and originated in Chilkoot Lake averaged 59mm and 

comprised 78% of the sample; Chil kat Lake smolts of the same age averaged 

106mm and made up  97% of the sample. Two annuli Chil koot smol t averaged 

62mm in length and represented 22% of the sample. Only one, two annuli 

smolt was collected a t  Chilkat weir in 1983; t h i s  f i sh  was 122mm long. 

Discussion: 

Smol t samples collected a t  Chil koot and Chil kat Lakes in 1983 demonstrated 

s ignif icant  differences between the two stocks in growth ra tes  of one an- 

nulus smolt. This difference was s ignif icant  a t  the 99% confidence level. 

Chilkoot demonstrated an increase in the occurrence of two check (two an- 

nul i )  smol t in comparison with past years. The absence of two annuli smol t 
in the Chilkat sample precluded any comparison of freshwater growth ra tes  

between t h i s  stock and the Chilkoot smolt. The lack of two check smolt in 

the Chilkat sample may have been attributed t o  the fac t  tha t  sampling of 

t h i s  stock was delayed until  the weir was instalTed on June 22; the out- 

migration of smolt usually begins near June 1 with the older f i sh  leaving 
f i r s t .  This delay may have resulted in the older two check f i sh  being 

mi ssed. 

Brood Year Returns 

The analysis of returns from known brood year escapements has provided a 

means of evaluating the production potential of various levels  of spawning 

escapement to  the respective spawning systems. The existence of weirs on 

the out le t s  of Chilkoot and Chilkat Lakes and the a b i l i t y  t o  identify the 
numbers of each stock being harvested, has provided accurate information on 

the total  return from the respective brood year escapements. 



Table 6. Sockeye salmon smolt l e n g t h  ana l ys i s  by age c lass ,  1972-83. 

One Annulus Two Annul i- 
Sampl e  Average Average 

Year Locat ion  Size 1  ength (mm) Range (mm) % 1  ength(mm) Range(mm) % 

1973 Chi 1  koot  
1974 C h i l  koo t  
1975 C h i l k o o t  
1976 Chi 1  koo t  
1977 Chi 1 koot  
1978 Chi 1  koo t  
1979 Chi 1  koo t  
1980 C h i l k o o t  
1981 C h i l  koo t  
1982 Chi 1  koo t  
1983 Ch i l koo t  

1972 C h i l  k a t  
1973 C h i l  k a t  
1974 C h i l k a t  
1975 Chi 1  k a t  
1976 C h i l  k a t  
1977 C h i l  k a t  
1978 C h i l k a t  
1979 Chi 1  k a t  
1980 C h i l  k a t  
1981 C h i l k a t  
1982 C h i l k a t  
1983 C h i l  k a t  



Methods: 

Brood y e a r  r e t u r n s  were c a l c u l a t e d  by f i r s t  de te rmining  t h e  s tock  compo- 

s i t i o n  of  t h e  ca t ch  by week. The percent  composition of  t h e  sample assigned 

t o  each s tock  was then m u l t i p l i e d  by t h e  t o t a l  o f  t h a t  week's ca t ch  t o  

de te rmine  t h e  t o t a l  number of each s tock  harvested.  The s c a l e s  were a l s o  

analyzed t o  de te rmine  t h e  age of t h e  f i s h  in  t h e  sample ( C l u t t e r  and White- 

s e l  1956). Following t h e  a n a l y s i s  of  t h e  s c a l e  samples,  t h e  numbers of f i s h  
in  each age group was assigned t o  t h e  app ropr i a t e  brood y e a r  by stock. This  

process  was repea ted  f o r  each week t h e  f i s h e r y  was i n  progress .  The t o t a l  

f o r  each age group f o r  a l l  weeks by s tock  was assigned t o  t h e  app ropr i a t e  

brood year.  This  process  was repea ted  f o r  samples c o l l e c t e d  from t h e  escape-  

ments t o  Chilkoot  and Ch i lka t  Lakes. The sum of  t h e  escapements and ha rves t  

o r i g i n a t i n g  from t h e  r e s p e c t i v e  brood yea r s  f o r  each s t o c k  represented  t h e  

product ion from t h a t  brood yea r  escapement. 

Resul t s :  

Sockeye salmon which re turned  a s  6-year -o ld  f i s h  in  1983 r ep resen ted  t h e  

1 a s t  of t h e  product ion from t h e  1977 brood year .  

Spawner: r e c r u i t  r a t i o s  f o r  t h e  Chi lka t  s tock  (Table 7) ranged from 1:2.2 

(1972 brood year )  t o  1:5.1 (1977 brood year)  and spanned a per iod  of  6 

years .  By 1983, completed r e t u r n s  from only two brood y e a r s  of Chi lkoot  

sockeye had been recorded (Table 8) ;  t h e s e  r e t u r n s  converted t o  spawner: 

r e c r u i t  r a t i o s  o f  1:1.7 t o  1:3.2, f o r  t h e  1976 and 1977 brood yea r s ,  r e -  

spec t  i vel y . 

Discussion: 

The spawner: r e c r u i t  r a t i o s  shown f o r  t h e  1977 brood y e a r  i n  Tables  7 and 8 

a r e  h igher  than shown in t h e  r e p o r t  covering t h e  1982 (Bergander) r e p o r t i n g  

period. This  apparent  discrepancy was due t o  t h e  f a c t  t h a t  t h e  1982 r e p o r t  

contained an e s t ima ted  p ro j ec t ion  of t h e  r e t u r n  of 6-year -o ld  f i sh from ' t h e  

1977 brood year .  The r a t i o s  presented i n  t h e  1983 r e p o r t  included t h e  

higher  than usual r e t u r n  of 6-year-old f i s h  from t h e  1977 brood y e a r  which 



Table 7 .  Returns o f  C h i l k a t  Lake sockeye salmon stocks, 
1970-77 brood years.  

Brood Brood Year Return Years o f  Esc: 
Year Escapement Return R e c r u i t  



Table  8. Returns o f  the  Chi1 koot Lake sockeye salmon stock, 
1976-77 brood years.  

- - 

Brood Brood Year Year o f  Esc: 
Year Escapement Return Return R e c r u i t  



was higher than previously observed; t h i s  contributed t o  an under-estimate 

of the contribution of 6-year-old f i sh  from the 1977 brood year as reported 

in 1982. 

The resu l t s  of the spawner:recruit analysis of the brood year escapements 

observed to  date have shown a general upward trend; however, the l imited 

number of data points precluded the formulation of any s t a t i s t i c a l l y  val id 

conclusions. Climactic conditions over the past 8-10 years have become in- 

creasingly milder (Figure 8), which have contributed to  higher survival and 

production. 

Continued monitoring of the returns from known brood year escapements of 

these stocks will be necessary to  accumulate spawner:recruit data encompas- 

sing a variety of escapement levels  and environmental conditions before an 

accurate assessment of the escapement goals can be made. 

MONITOR SOCKEYE SALMON STOCKS IN OTHER SOUTHEAST ALASKA 

SYSTEMS AND FISHERIES 

Introduction 

Escapement and harvest data have been collected a t  numerous spawning systems 

and f isheries  in Southeast Alaska during the course of conducting research 

directed towards U.S./Canada studies and commercial f i sher ies  management 

related act ivi t ies .  The resu l t s  of some of these ac t iv i t i e s  are  included in 

th i s  report i n  an e f fo r t  t o  consolidate these data. 

Objectives 

1) Maintain escapement records for  other major sockeye salmon spawning 

systems in the Region. 

2)  Collect scale samples for  age determination and explore the potential 

for  stock ident i f icat ion through scale analysis in other Southeastern 

Al aska escapements and fisheries.  



Met hods : 

Weirs were used t o  enumerate escapements t o  the following sockeye salmon 

spawning systems: Crescent, Speel, (Figure 9) and Situk Lakes (Figure 10). 

Tahltan Lake (Figure 11) escapements were recorded by t he  Canadian Depart- 

ment of Oceans and Fisheries a t  a weir located on the  o u t l e t  of Tahltan 

Lake. Scale samples, sex, and A.W.L. data were collected from the escape- 

ments t o  each of these systems. 

Resul t s :  

The 1983 season was the  f i r s t  year Speel Lake Weir had been operated during 

the  sockeye season and an escapement of 10,362 sockeye was recorded. Cres- 

cent Lake Weir had been operated as  a sockeye weir in  1977-78; escapements 

recorded during these years were 1,174 and 1,042 f i sh ,  respectively.  The 

sockeye salmon escapement t o  Crescent Lake in 1983 was 19,476 f i sh .  

Tables 9 and 10 present t he  annual escapements t o  Tahltan and t he  Si tuk 

River f o r  the  period of record. Escapements t o  Tahltan Lake ranged from 

1,471 (1965) t o  51,354 (1972). Situk Lake escapements through 1975 were 

peak counts taken from aer ia l  surveys, with the  exception of 1971 which was 

a t o t a l  count taken a t  a weir. From 1976 through 1983 a l l  escapements were 
counted a t  a weir. Situk River Weir sockeye escapements ranged from 61,720 

(1981) t o  216,632 (1977). A sharp decline in the 'we i r  counts of sockeye 

escaping t o  the  Situk River was noted in 1980 and continued through 1983. 

Age analysis  of the  Cresent Lake escapement f o r  1983 showed t h a t  the  age 

s t ruc ture  of the  escapement was comprised of 63% 4-year-old, 23.3% 5-year- 

old, and 8.5% 6-year-old f i sh ;  the  remaining 5.2% were 3-year-old f ish .  A 
t o t a l  of 32.3% of the  escapement originated from the  1977 and 1978 brood 

years, 62.7% came from the  1979 and 5.0% 1980 brood years (McGregor 1984). 

The age s t ruc ture  of the  Speel Lake escapement was comprised of 71.5% 5- 

year-old, 24.6% 4-year-old, 2.2% 6-year-old, and 1.7% 3-  year-old f i sh .  

The Tahltan Lake escapement was made u p  of 89.8% 5-year-old f i sh ;  the  r e -  

mainder consisted of 4 and 6-year-old f ish .  



Figure 9. The i a k u  River  and P o r t  Snettisham sockeye salmon snawning 
. 

sys tens. 



GULF OF OLRSKG 

F i g u r e  10. The S i t u k  R i v e r  and Y a k u t a t  salmon spawning systems. 



F i g u r e  11. The S t i k i n e  R i v e r  d ra inage  and a d j a c e n t  f i s h i n g  areas.  



Tab1 e 9 .  Annual sockeye salmon escapement 
through Tahltan Weir, 1959- 1983. 

Number of Period of 
Year Fish Operat i  on 



Table 10. Annual sockeye salmon escapement t o  
the  S i t u k  R iver ,  1960-83. 

Number o f  Sockeye Period o f  
Year I n  Escapement Operat i on 



Discussion: 

The 1983 escapement t o  Crescent Lake appeared t o  be unusually high con- 
sidering the  escapement t h a t  would have generated a re turn  of 5-year-old 
f ish .  However, an examination of the  age analysis  performed by McGregor on 
samples taken from t h i s  stock revealed t h a t  only 23.8% of the  escapement was 
made up of 5-year-old f i sh ;  the  major portion of the  escapement (63%) o r i g i -  
nated from the  1979 brood year. Unfortunately, the  sockeye weir a t  Crescent 
Lake was not r u n  in 1979 and we have no record of t ha t  years brood year 
escapement. I f  harvest of the  1983 Crescent Lake sockeye r u n  i s  assumed t o  
have been zero, the  return per spawner from the  1978 brood year would have 
been approximately 4.6:l. However, s ince a f ishery was in progress in 
D i s t r i c t  111 during the  1983 season i t  i s  highly probable t h a t  Crescent Lake 
f i sh  were intercepted,  making the  est imated spawner:recruit r a t i o  of 4.6:l a 
minimum. 



SUMMARY AND CONCLUSIONS 

Brood Year Analysis 

The analysis of brood year returns of Chilkoot and Chilkat Lakes sockeye 
stocks has demonstrated a general upwards trend in production. This indi- 
cates an increased quality of forage and spawning area in the freshwater 
habitat t o  support the returns observed in recent years. The relat ively 
mild climactic conditions that  have prevailed over the past 8-10 years are 
be1 i eved to  have contributed to  the increased product ion. Continued moni - 
toring of the returns from known brood year escapements wil l  be essential  t o  
evaluate the adequacy of the different  escapements through a ser ies  of 
various cl i mact i c conditions. 
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