
TAKU RIVER COHO SALMON INVESTIGATIONS, 1988 

BY 

Leon D. Shaul 

Regional Information ~ e p o r t '  No. 1589-33 

Alaska Department of F ish  and Game 
Div is ion  of C o m e r c i a l  F i s h e r i e s  

Douglas, Alaska 

September 1989 

 h he Regional Information Report S e r i e s  was e s t a b l i s h e d  i n  1987 t o  provide an 
information access  system f o r  a l l  unpublished d i v i s i o n a l  r e p o r t s .  These r e p o r t s  
f r equen t ly  s e rve  d i v e r s e  ad hoc in format iona l  purposes  o r  a r ch ive  b a s i c  
un in t e rp re t ed  da t a .  To accomodate t imely  r epo r t i ng  of r e c e n t l y  c o l l e c t e d  
information,  r e p o r t s  i n  t h i s  s e r i e s  undergo only l i m i t e d  i n t e rma l  review and 
may con ta in  pre l iminary  da t a ;  t h i s  information may be  subsequent ly  f i n a l i z e d  
and publ ished i n  t h e  formal l i t e r a t u r e .  Consequently, t h e s e  r e p o r t s  should no t  
be c i t e d  without  p r i o r  approval of t h e  au tho r  o r  t h e  Div is ion  of C o m e r c i a l  
F i s h e r i e s .  



AUTHOR 

Leon D. Shaul is the Southeast Alaska Coho Research Project Leader for the Alaska 
Department of Fish and Game, Division of Commercial ~isheries, P.O. Box 20, 
Douglas, AK 99824. 

ACXNOWLEDGEMENTS 

I wish to acknowledge the contribution of the seasonal personnel who helped 
collect the basic data essential to the development of this report. Kent 
Crabtree, Susan Jordan and Steve Schrof coded-wire tagged juvenile coho salmon 
at Little Tatsamenie Lake in cooperation with Ian Mathews and Mike McDonald of 
the Canada Department of Fisheries and Oceans (DFO). Pat Milligan (DFO) helped 
plan, supervise and supply that project. DFO (Ian Mathews and Mike McDonald) 
operated enumerated and sampled adult coho salmon at Little Tatsamenie Lake. 
Larry Derby and Rebecca Wilson (ADF&G) operated the Nahlin River Weir. Steve 
Elliott (ADF&G, Sport Fish Division) supervised the Yehring Creek Project and, 
with the assistance of Joe Muir and Don Ingledue (ADF&G - Comercial Fisheries), 
conducted escapement surveys on lower Taku River tributaries. Other DFO and 
ADF&G employees stationed at weir and tagging locations in the Taku River system 
collected much of the data referenced in this report. 

PROJECT SPONSORSHIP 

This investigation was partially financed with U.S./Canada Pacific Salmon Treaty 
-- funds under NOAA, National Marine Fisheries Service Cooperative Agreement NA- 

88-A.BH-00045. - 



TABLE OF CONTENTS 

Page 

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v  

. . . .  LISTOFFIGURES . . . . . . . . . . . . . . . . . . . . . . . . .  v i  

LISTOFAPPENDICES . . . . . . . . . . . . . . . . . . . . . . . . . . .  v i i  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ABSTRACT viii 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

LITTLE TATSAMENIE LAKE CODED-WIRE TAGGING . . . . . . . . . . . . . . .  2 

Methods and Procedures  . . . . . . . . . . . . . . . . . . . . . .  2 

R e s u l t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

ADULT TAG RETURNS . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Methods and Procedures  . . . . . . . . . . . . . . . . . . . . . .  2 

Tag Recovery from F i s h e r i e s  . . . . . . . . . . . . . . . . .  2 

Harves t  E s t i m a t e s  f o r  I n r i v e r  F i s h e r i e s  . . . . . . . . . . .  3 

Escapement Enumeration and Sampling . . . . . . . . . . . . .  4 

A n a l y s i s  of  Tag Recovery Data . . . . . . . . . . . . . . . .  5 

Stock  C o n t r i b u t i o n  and D i s t r i b u t i o n  . . . . . . . . . . .  5 

H a r v e s t R a t e s  . . . . . . . . . . . . . . . . . . . . . .  5 
Harves t  D i s t r i b u t i o n  . . . . . . . . . . . . . . . . . .  6 
Migra to ry  Timing . . . . . . . . . . . . . . . . . . . .  6 
S u r v i v a l  Rates  . . . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . .  R e s u l t s  and D i s c u s s i o n  

Escapement Enumeration and Sampling . . . . . . . . . . . . .  
Nahl in  River  Weir . . . . . . . . . . . . . . . . . . . .  6 
Tatsamenie  Weir . . . . . . . . . . . . . . . . . . . . .  7 

Stock C o n t r i b u t i o n  and D i s t r i b u t i o n  . . . . . . . . . . . . .  7 

H a r v e s t R a t e s  . . . . . . . . . . . . . . . . . . . . . . . .  8 

Harves t  D i s t r i b u t i o n  . . . . . . . . . . . . . . . . . . . .  8 

Harves t  b y e e a r  Type . . . . . . . . . . . . . . . . . .  8 
H a r v e s t b y A r e a  . . . . . . . . . . . . . . . . . . . . .  9 
C o n c e n t r a t i o n  of  Tags . . . . . . . . . . . . : . . . .  10  

Migra to ry  Timing . . . . . . . . . . . . . . . . . . . . . . .  10  

S u r v i v a l  Ra tes  . . . . . . . . . . . . . . . . . . . . . . . .  11 

-iii- 



TABLE OF CONTENTS (Continued) 

Page 

. . . . . . . . . . . . . . . . . . . .  ESCAPEMENT COUNTS AND ESTIMATES 

. . . . . . . . . . . . . . . . . . . . . .  Methods and Procedures 

. . . . . . . . . . . . . . . . . . . . . .  Results and Discussion 

. . . . . . . . . . . . . . .  Mainstem Mark-Recapture Estimate 

. . . . . . . . . . . . . .  Tributary Surveys and Weir Counts 

. . . . . . . . . . . . . . .  Upper Nahlin River Surveys 
. . . . . . . . . . . . . . . . .  Dudidontu River Surveys 

Flannigan Slough . . . . . . . . . . . . . . . . . . . .  
Yehring Creek Weir . . . . . . . . . . . . . . . . . . .  
Hackett River Weir . . . . . . . . . . . . . . . . . . .  
Upper Nahlin River and Tatsamenie River Weirs . . . . . .  

LITERATURECITED . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  APPENDICES 



LIST OF TABLES 

Table 

1. Estimated harvest, stock distribution and escapement of upper . . . . . . . . . . . .  Nahlin River coho salmon by fishery, 1988 

2. Estimated harvest, stock distribution and escapement of 
Tatsamenie River coho salmon by fishery, 1988 . . . . . . . . . .  

3. Estimated harvest rate by fishery for coho salmon returns to the 
. . . . . . . . . . . . . . . . . . . . . . . .  Taku River, 1988 

4. Estimated harvest distribution of Taku River coho salmon in 
marine fisheries by gear type, 1988 . . . . . . . . . . . . . . .  

5. Estimated harvest distribution of Taku River coho salmon in 
marine fisheries by area, 1988 . . . . . . . . . . . . . . . . .  

6. Estimated concentration (tags per 1,000 fish) of coded-wire 
tagged Taku River coho salmon. in Southeast Alaska commercial 
fisheries by PMFC area and in the Juneau Sport fishery, 1988 . . 

7. Escapement counts for three upper Taku River coho salmon stocks, 
1985-1988. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Coho salmon escapement weir counts and 'peak and near-peak survey 
counts for two lower Taku River tributaries, 1984-1988 . . . . .  

Page 

16 

17 

18 

19 

2 0 



LIST OF FIGURES 

Figure 

. . . . . . . . . . . .  1. Taku River and Port Snettisham drainages 

2.  Average weekly proportion of the total coho salmon trol1,catch 
(line graph) and estimated troll catch of coded-wire tagged coho 
salmon from Yehring Creek and rearing areas along the Canadian . . . . . . . . . . . . . . . . . . .  mainstem (bargraph), 1988 

3 .  Average weekly proportion of the total coho salmon troll catch 
(line graph) and estimated troll catch of coded-wire tagged coho 
salmon from the Taku River mainstem valley (Yehring Creek and 
Canadian mainstem) and the Tatsamenie River (bar graph), 1988 . . 

4 .  Average weekly proportion of the total coho salmon troll catch 
(line graph) and estimated troll catch of coded-wire tagged coho 
salmon from the Sheslay River and all tagging locations in the 
Taku River drainage (bar graph), 1988 . . . . . . . . . . . . . .  

5. Average weekly proportion of the total ~istrict 111 drift gill 
net coho salmon catch (line graph) and estimated catch of coded- 
wire tagged coho salmon from Yehring Creek and rearing areas 
along the Canadian mainstem (bar graph), 1988 . . . . . . . . . .  

6. Average weekly proportion of the total District 111 drift gill 
net coho salmon catch (line graph) and estimated catch of coded- 
wire tagged coho salmon from the Taku River mainstem valley 
(Yehring Creek and Canadian mainstem) and the Tatsamenie River 

. . . . . . . . . . . . . . . . . . . . . . . .  (bar graph), 1988 

7. Average weekly proportion of the total District 111 drift gill 
net coho salmon catch (line graph) and estimated catch of coded- 
wire tagged coho salmon from the Sheslay and Nahlin Rivers (bar 
graph), 1988 . . . . . . . . . . . . . . . . . . . . . . . . . .  

8. Estimated weekly proportion of cumulative CPUE at Canyon Island 
for coho salmon stocks in the Nahlin, Hackett and Tatsamenie 
Rivers based on weir recoveries of spaghetti tags, 1988 . . . . .  

9. Weekly proportion of the total coho salmon count at weirs on the 
. . . . . . . . . . .  Nahlin, Hackett and Tatsamenie Rivers, 1988 

Page 

2 4 



LIST OF APPENDICES 

Page 

APPENDIX A: JUVENILE AGE-LENGTH 

A.l - Length-frequency distribution of juvenile coho salmon 
tagged at Little Tatsamenie Lake, July 20 - August 9, 
1988. . . . . . . . . . . . . . . . . . . . . . . . . . .  

A.2 - Age-length sample from juvenile coho salmon tagged at 
Little Tatsamenie Lake, July 20 - August 9, 1988 . . . . .  

APPENDIX B: FISHING AREAS AND STATISTICAL WEEKS 

B.l - Map of Southeast Alaska statistical fishing districts . . 
B.2 - Statistical areas of Southeast Alaska belonging to Pacific 

Marine Fisheries Commission (PMFC) areas and quadrants . . 
B.3 - Statistical weeks used in recording and compiling 

Southeast Alaska commercial fisheries catch data . . . . .  

APPENDIX C: DAILY WEIR COUNTS 

C.l - Daily count of age .1 coho salmon at the Nahlin River 
Weir, 1988. . . . . . . . . . . . . . . . . . . . . . . .  

C.2 - Daily count of adult coho salmon at the Tatsamenie Weir, 
1988 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APPENDIX D: MIGRATORY TIMING 

D.l - Estimated weekly proportion of the total troll catch of 
coded-wire tagged Taku River coho salmon, 1988 . . . . . .  

D.2 - Estimated weekly proportion of the total drift gill net 
catch of coded-wire tagged Taku River coho salmon in 
District 111, 1988 . . . . . . . . . . . . . . . . . . . .  

0.3 - Estimated weekly proportion of the total migration of 
Nahlin River, Hackett River and Tatsamenie River coho 
salmon at Canyon Island based on spaghetti tag recoveries 
compared with the weekly proportion of total fishwheel 
CPUE of coho salmon, 1988 . . . . . . . . . . . . . . . .  

D.4 - Weekly coho salmon escapement count at weirs on three 
tributaries of the Taku River, 1988 . . . . . . . . . . .  



ABSTRACT 

Tagging and escapement s t u d i e s  were conducted on coho salmon (Oncorhynchus 
k i su t ch )  popula t ions  i n  t h e  Taku River system i n  coopera t ion  wi th  t h e  Canada 
Department of F i s h e r i e s  and Oceans. A t o t a l  of 10,482 juveni le  coho salmon was 
coded-wire tagged a t  L i t t l e  Tatsamenie Lake. Tag recovery d a t a  from f i s h  tagged 
a s  r ea r ing  juveni les  i n  1986 and smolts  i n  1987 was analyzed.  Based on a  smal l  
sample of t a g s ,  t h e  t o t a l  coho salmon r e t u r n  t o  t h e  upper Nahlin River  was 
es t imated  a t  3,083 of which an es t imated  1,712 (55.5%) w e r e  harves ted  by 
commercial and s p o r t  f i s h e r i e s  (39.2% i n  Alaska and 16.3% i n  Canada) . The t o t a l  
coho salmon r e t u r n  t o  t h e  Tatsamenie ~ i v e r  was es t imated  a t  2,191 f i s h  of which 
an es t imated  1,521 (69.4%) were harves ted  by s p o r t  and commercial f i s h e r i e s  
(66.8% i n  Alaska and 2.6% i n  Canada). The da t a  i n d i c a t e d  t h a t  t h e  upper Nahlin 
River s tock  migrated through t h e  f i s h e r i e s  very e a r l y  i n  t h e  season while  t h e  
Tatsamenie River s tock  was more r e p r e s e n t a t i v e  of  t h e  predominant f a l l  migra t ing  
s tocks  i n  t h e  Taku River  system. The upper Nahlin River  s tock  was heav i ly  
harves ted  by t h e  Juneau marine s p o r t  and Canadian i n r i v e r  f i s h e r i e s  which a r e  
s e l e c t i v e  f o r  e a r l y  s tocks  while  t h e  Tatsamenie River  Stock was sub jec t ed  t o  a  
h igher  r e l a t i v e  harves t  i n  t h e  t r o l l  and marine d r i f t  g i l l  n e t  f i s h e r i e s  which 
t a r g e t  on t h e  more t y p i c a l  f a l l  s t ocks .  The 1988 marine ha rves t  d i s t r i b u t i o n  
by gea r  t ype  f o r  a l l  tagged Taku River  coho salmon was es t imated  a s  fol lows:  
t r o l l  39.5%; purse  s e i n e  0.9%; d r i f t  g i l l  n e t  49.4% (44.9% i n  D i s t r i c t  111 and 
4.5% i n  D i s t r i c t  115 ) ;  s p o r t  10 .2%.  Taku River coho salmon d i sp l ayed  a  s t r o n g  
migratory p a t t e r n  from t h e  no r th  wi th  t h e  major i ty  of t h e  t r o l l  and purse  s e i n e  
ca t ch  occur r ing  i n  Icy  S t r a i t ,  nor thern  Chatham S t r a i t ,  Cross Sound and o u t s i d e  
waters  no r th  of Cape Spencer. The h ighes t  concent ra t ions  of Taku River  t a g s  i n  
t h e  t r o l l  and purse  s e i n e  f i s h e r i e s  (0.95-1.05 t a g s  pe r  1,000 f i s h )  were a l s o  
found i n  t h e s e  a r ea s .  Overal l ,  t h e  h ighes t  concen t r a t i on  of Taku River  t a g s  was 
found i n  t h e  District 111 d r i f t  g i l l  ne t  f i s h e r y  (7.50 t a g s  pe r  1,000 f i s h )  
followed by t h e  Juneau s p o r t  f i s h e r y  (6.37 t a g s  p e r  1,000 f i s h ) .  R e l a t i v e l y  few 
Taku River t a g s  were p re sen t  i n  ca t ches  from southern  Southeas t .  Tagged Taku 
River  coho salmon were a v a i l a b l e  t o  t h e  t r o l l  f i s h e r y  throughout t h e  e n t i r e  
season with apparent  maximum abundance and r e l a t i v e  c o n t r i b u t i o n s  occur r ing  i n  
August and e a r l y  September. Data from mainstem tagging  and s e l e c t e d  weir  
p r o j e c t s  i n d i c a t e d  t h a t  s u b s t a n t i a l  d i f f e r e n c e s  e x i s t  i n  migratory t iming among 
headwaters s tocks  with t h e  Hackett  River s tock  being in t e rmed ia t e  i n  t iming  
between t h e  d i s t i n c t i v e l y  e a r l y  Nahlin River s tock  and t h e  l a t e  Tatsamenie River  
s tock .  Pre l iminary  evidence of d i f f e r e n c e s  i n  t iming among tagged groups from 
mainstem t r i b u t a r i e s  needs f u r t h e r  v e r i f i c a t i o n .  Hel icopter  surveys were 
conducted on two upper system tributaries (upper Nahlin and Dudidontu Rivers )  
and a  mainstem t r i b u t a r y  (Flannigan Slough - W i l m s  C reek ) .  Surveys of t h e  upper 
Nahlin River  upstream of t h e  weir on September 8 and 1 5  accounted f o r  63.0% and 
47.2%, r e s p e c t i v e l y ,  of t h e  cumulative w e i r  count .  Surveys of t h e  e n t i r e  
t r i b u t a r y ,  above and below t h e  w e l r ,  accounted f o r  52.5% and 49.5%, r e spec t ive ly ,  
of t h e  t o t a l  season escapement count of 1,322 f i s h .  

KEY WORDS: Coho salmon, coded-wire t a g ,  Taku River,  S t i k i n e  River ,  i n d i c a t o r  
s tock ,  harves t  r a t e s ,  migra t ion  p a t t e r n s ,  transboundary r i v e r s ,  
Southeast  Alaska. 



INTRODUCTION 

The Taku River supports coho salmon populations that are harvested by both the 
United States and Canada. In order to understand exploitation patterns and 
production limitations of this resource, it is necessary to determine the 
migratory patterns of the various stocks and to estimate escapement levels. 
Juvenile and smolt tagging studies have been initiated to study coho salmon 
harvest rates and distributions. The first tagged fish were released in 1986 
while the first tag returns occurred in 1988. Methods that have been 
investigated to estimate escapement in the system have included aerial surveys, 
weirs and and mark-recapture estimation. 

Ratification of the Pacific Salmon Treaty in 1985 opened the way for cooperative 
research on factors that determine production from stocks of mutual concern. 
Transboundary stocks from rivers such as the Taku are of special interest since 
they spawn in Canadian sections of the river, pass through and perhaps rear in 
U.S. sections of the river or adjacent bays and coastal waters, and are then 
exploited by fisheries of both countries on their journey back to spawn. 

Joint coded-wire tagging investigations were initiated by the Alaska Department 
of Fish and Game (ADF&G) and the Canada Department of Fisheries and Oceans (DFO) 
in 1986 to determine the harvest rates, harvest distributions and migratory 
patterns of coho salmon populations in the Taku River (Shaul 1987 and 1988). 
These investigations were intended to complement other projects directed at 
assessing and monitoring escapements. Rearing juvenile coho salmon were tagged 
at four locations in 1986 including the Nahlin River by the ADFCG, Commercial 
Fisheries Division (CF), sloughs and ponds along the Sheslay River and the 
Canadian portion of the mainstem Taku (DFO), and Little Tatsamenie Lake (ADF&G/CF 
and DFO in cooperation; Figure 1). The ADF&G, Sport Fish Division (ADF&G/SF) 
tagged outmigrating smolts at Yehring Creek, a U.S. tributary of the Taku River 
in May-June 1987. Coded-wire tagging was repeated in 1987 and 1988 at Little 
Tatsamenie Lake, Yehring Creek and rearing areas in the lower mainstem valley 
of the Taku River. Juvenile coho salmon were tagged at the Dudidontu River in 
1987 (ADF&G/CF) and at the Nahlin River in 1988 (ADF&G/SF). Rearing juveniles 
tagged during 1986 and smolts tagged during 1987 returned as adults (age .1) in 
1988 when they were sampled in fisheries and escapements. 

In addition to coded-wire tagging investigations, several tributaries were 
examined for their potential as escapement indicators. Three of those (the 
Dudidontu River, upper Nahlin River and Flannigan Slough - Wilms Creek) were 
judged to be suitable for conducting aerial surveys. Adult enumeration weirs 
were operated at the upper Nahlin River, Tatsamenie River, Hackett River and 
Yehring Creek. Mainstem escapement estimation for the portion of the system 
upstream of the border is under development. Mark-recapture estimates for the 
period through mid-September have been made in recent years (McGregor and Clark 
1989). Problems remain, however, in accounting for late-season escapement 
because of the difficulty in operating the Canyon Island fishwheels late in the 
season, combined with inadequate tag recovery effort after the inriver fishery 
is curtailed. 

The results reported here are from a program conducted jointly by the Alaska 
Department of Fish and Game (Commercial Fisheries and Sport Fish Divisions) and 
the Canada Department of Fisheries and Oceans (DFO) . Each agency had individual 
responsibility for some components while others were undertaken in direct 
cooperation by personnel from different agencies. While focusing on project 
components undertaken by ADF&G (CF), results reported here include interrelated 

-- data collected by other agencies as part of the cooperative program. More 
detailed analyses of specific projects conducted by DFO and ADF&G (SF) will be 
published by those agencies. 



LITTLE TATSAMENIE LAKE CODED-WIRP: TAGGING 

Methods and Procedures 

Rearing juvenile coho salmon were tagged at Little Tatsamenie Lake during the 
period July 20 to August 9, 1988 in a cooperative field project conducted by 
ADF&G/CF and DFO. Wire-mesh minnow traps were used to capture juvenile salmon 
for tagging. Approximately 100 traps baited with salmon roe were checked and 
set twice daily at 4-hour intervals in suitable appearing habitat. Salmon roe 
was disinfected prior to use by immersion in a 5% betadyne solution for 15 
minutes. Traps were moved frequently to maintain the highest possible catch 
rates. Juveniles were held in pens before tagging until a total of 1,000 to 
4,000 was captured, but not for a period longer than 4 days. Trapping was 
conducted until recapture rates of tagged fish reached 50%. 

Fish of 60 mm snout-fork length or larger were coded-wire tagged and released. 
Fish under 72 mm in length were judged to be predominantly age 0+ based on 1987 
data (Shaul 1988) and were tagged with a different code than fish that were 72 
rmn or larger which were predominantly age It. A description of the coded-wire 
tagging technique under field conditions is found in Koerner (1977). 

Results 

A total of 10,482 juvenile coho salmon was captured and coded-wire tagged during 
the 2 1/2 week period. The overall mean length of tagged fish was 76.1 mm (N 
= 926; Appendix A. 1) . Fish under 72 mm (predominantly age 0+) comprised 4,935 
(47%) of the total while 5,547 (53%) were 72 rmn or larger (predominantly age 
1 Fish under 72 mm were tagged with code 4-29-20 while those 72 mm and larger 
were tagged with code 4-29-21. A sample of age 0+ fish that were 60 mm and 
larger averaged 64.5 mm (N = 38) in length while age 1t fish averaged 81.4 mm 
(N - 48; Appendix A.2) . The 1988 data indicated that the length that best 
separated individuals into the two age classes was approximately 70 mm which was 
close to the 72 mm division that was used to separate the groups by tag code. 
The difference in these lengths accounted for only about 3.9% of tagged fish. 

The average catch rate of 6.5 fish per trap over a total of 1,607 trap sets was 
lower than past rates of 12.0 fish per trap in September 1986 and 6.9 fish per 
trap in July-August 1987. Total numbers tagged in 1986 and 1987 were 13,328 and 
11,426, respectively, compared with 10,482 in 1988. 

ADULT TAG RETURNS 

Methods and Procedures 

Tag Recovery from Fisheries 

Marine fisheries in Southeast Alaska and northern ~ritish Columbia were sampled 
for coded-wire tags. Commercial catch sampling for coded-wire tagged coho salmon 
in Southeast Ala-ska was conducted by ADF&G sampling personnel stationed at fish 
processors and buying stations located throughout the region. The samplers 
watched for adipose clipped coho salmon during off-loading and sorting 



opera t ions .  Skippers of f i s h i n g  v e s s e l s  and t ende r s  were interviewed t o  
determine f i s h i n g  d i s t r i c t s  (Appendix B . 1 ) .  The heads of a l l  adipose f i n  c l i pped  
f i s h  were s e n t  t o  t h e  ADF&G Coded-wire Tag Lab i n  Juneau f o r  removal and decoding 
of t a g s .  Areas used i n  expanding random recover ies  from t h e  t r o l l  f i s h e r y  were 
fou r  quadrants  (Appendix B.2) ,  while recover ies  from n e t  and t r a p  f i s h e r i e s  were 
expanded by d i s t r i c t .  Time s t r a t a  used f o r  expanding n e t  and t r a p  r ecove r i e s  
were s t a t i s t i c a l  weeks ( ~ p p e n d i x  B.3)r while  t r o l l  f i s h e r y  samples were expanded 
over t h e  t o t a l  ca t ch  f o r  open per iods  (between c l o s u r e s ) .  ~ x c e p t i o n s  were t h a t  
t r o l l  r ecove r i e s  were expanded by s t a t i s t i c a l  week-quadrant f o r  a n a l y s i s  of 
migratory t iming and by period-PMFC a rea  (Appendix B.2) f o r  a n a l y s i s  of ha rves t  
d i s t r i b u t i o n .  Randomly recovered t a g s  were expanded by t h e  inve r se  of t h e  
propor t ion  of t h e  ca t ch  t h a t  was sampled wi th in  a r ea ,  gea r  t ype  and weekly o r  
per iod  s t r a t a  (Clark and Bernard 1987) . An adjustment f o r  l o s t  samples was made 
by mul t ip ly ing  expansions by t h e  inve r se  of t h e  propor t ion  of heads and t a g s  
l o s t .  

The ADF&G Sport  F ish  Div is ion  conducted a c r e e l  census and survey of t h e  Juneau 
and Ketchikan marine r e c r e a t i o n a l  f i s h e r i e s .  Tags recovered from random samples 
were expanded over biweekly s t r a t a  t h a t  contained a d d i t i o n a l  s t r a t i f i c a t i o n s  
inc luding  weekdays vs .  weekends, mornings vs .  a f te rnoons  and low use v s .  heavy 
use docks. I n  t h e  Juneau f i s h e r y ,  3,459 f i s h  (28.8%) were sampled from t h e  t o t a l  
es t imated  season ca t ch  of 12,016. The Ketchikan f i s h e r y  harves ted  only 5,512 
f i s h ,  of which 584 (10.6%) were sampled. 

Sampling of B r i t i s h  Columbia c o a s t a l  f i s h e r i e s  and r epor t ing  of coded-wire t a g  
recover ies  was conducted by t h e  Canada Department of F i s h e r i e s  and Oceans (DFO) . 
Tag recovery from t h e  Taku River Canadian commercial f i s h e r y  was conducted by 
DFO under a program i n  which fishermen were pa id  a reward f o r  vo luntary  
recover ies .  

Harvest Est imates  f o r  I n r i v e r  F i s h e r i e s  

The coded-wire t a g  sampling program f o r  i n r i v e r  f i s h e r i e s  achieved very l i m i t e d  
success .  Only four  t a g s  were recovered of which t h r e e  had been implanted i n  
juveni les  i n  t h e  Canadian sec t ion  of t h e  mainstem va l l ey ,  while  one was from t h e  
Sheslay River .  Other adipose c l ipped  f i s h  from t h e  i n r i v e r  c o m e r c i a 1  and t e s t  
g i l l  ne t  f i s h e r i e s  were repor ted  but  t h e  heads were l o s t  before  DFO (Whitehorse) 
s t a f f  could recover them. Because of t h e  l i m i t a t i o n s  i n  coded-wire t a g  recovery 
da t a  from t h e s e  f i s h e r i e s ,  an a l t e r n a t i v e  e s t ima t ion  technique us ing  a d u l t  
s p a g h e t t i  t a g  d a t a  was employed t o  e s t ima te  t h e  i n r i v e r  g i l l  n e t  ha rves t  of 
s p e c i f i c  s tocks .  

A mark-recapture program involving tagging a t  t h e  Canyon I s l a n d  f ishwheels  and 
recovery i n  t h e  Canadian i n r i v e r  conunercial and t e s t  f i s h e r i e s  was used t o  
e s t ima te  t h e  weekly abundance of coho salmon i n  t h e  i n r i v e r  f i s h e r y  (McGregor 
and Clark 1989).  Weekly harves t  r a t e  e s t ima te s  f o r  t h e  i n r i v e r  f i s h e r i e s  were 
computed from t h e s e  abundance e s t ima te s  and weekly ca tches .  Tags recovered a t  
t h e  wei rs  were re ferenced  t o  d a t e  of tagging a t  t h e  f ishwheels  and adjustments  
were appl ied  t o  account f o r  weekly fishwheel e f f o r t  and t h e  propor t ion  of 
captured f i s h  t h a t  was tagged. Af t e r  t h e s e  adjustments,  t h e  t a g s  were re ferenced  
i n  time t o  t h e  i n r i v e r  f i s h e r y  based on t h e  mean i n t e r v a l  (days) between tagging  
a t  Canyon I s l and  and recovery i n  t h e  i n r i v e r  f i s h e r y  f o r  a l l  tagged coho salmon 
f o r  each per iod .  

Harvest r a t e  e s t ima te s  by per iod  (Hi) were computed by d iv id ing  ca tch  (F,) by 
es t imated  abundance (N,) . 



The proportion of the spawning escapement that passed the fishwheels by period 
P (w), was estimated as follows: 

where: R, = Number of weir recoveries by tagging period. 

ti = Weekly proportion of the number of coho salmon caught in the 
fishwheels that was tagged. 

e, = Total combined number of hours fished by both fishwheels divided 
twice the total number of hours in each period. 

Estimated weekly proportions of the migration at the fishwheels, P (w) ,, were then 
referenced to the inriver fishery based on weekly average migration times for 
tagged fish to obtain an estimate of the proportion of the spawning escapement 
that was available in the fishery during period P (f), . 
P(f),-, = P(w),, where L = lag time between the fishwheels and the fishery. 

Total catch (C.) of the stock of interest was estimated as follows: 

where: H, - Weekly coho salmon harvest rate estimate for the inriver fishery. 
E = Total escapement count for the stock of interest. 

Estimates of stock specific harvests were not made for the inriver food fishery, 
however, the harvest rate by the inriver food fishery on any stock was probably 
low given a total reported catch of only 98 fish. 

The sport harvest of coho salmon in the Tatsamenie River was determined by DFO 
staff through interviews with anglers and lodge owners. 

Escapement Enumeration and Sampling 

Coho salmon escapements were enumerated and sampled for tags at adult salmon 
weirs at Little Tatsamenie Lake (DFO) and the ~ahlin River (ADF&G/SF). As many 
fish as possible were examined for adipose clips at weir sites and during 
sampling operations on the spawning grounds. Marked fish that were counted at 
the Nahlin River weir were examined with a magnetic field detector to determine 
whether or not a tag was present. Only fish that did not register a positive 
signal were sacrificed and the heads sent to the ADF&G tag lab for further 
verification. Age-length-sex data was taken from a target sample of 600 fish 
from all segments of the run at the Nahlin River. Age-length-sex data is not 



contained in this report but will be published in ADF&G catch and escapement 
reports (Technical Fishery Report Series) and DFO reports. Coded-wire tagged 
male coho salmon returning to the Tatsamenie River were sacrificed at the weir 
and the heads sent to the DFO laboratory in Vancouver for tag removal and 
decoding. 

Analysis of Tag Recovery Data 

S t o c k  C o n t r i b u t i o n  a n d  D i s t r i b u t i o n .  The estimated harvest by gear type and 
escapement were computed for coho salmon returns to the upper Nahlin and 
Tatsamenie Rivers. Alaska troll fishery tag recoveries were expanded to total 
catch by quadrant (Appendix B. 2) and fishing period (time between fishery 
openings and closures). Recoveries from marine net fisheries were expanded by 
district (Appendix B, 1) and statistical week (Appendix B.3) . Sport fishery 
expansions and methods used to estimate Canadian commercial and test fishery 
harvests are described above. Fishery contribution estimates for tagged fish 
were divided by the proportion tagged in escapement samples to estimate total 
stock contributions. 

H a r v e s t  R a t e s .  Three different harvest related parameters are defined below. 

1. Harvest distribution is the distribution of the catch among the fisheries 
by area and/or gear type expressed as a proportion of the total 
catch. 

2. Stock distribution is the distribution of the catch and escapement 
expressed as a proportion of the total return (catch and escapement). 

3. Harvest rate is the total harvest within a defined fishery divided by 
the total number of fish available within that fishery. 

4. Total harvest rate is the total harvest of a stock by all fisheries 
divided by the total return (catch and escapement). 

The total harvest rate for a stock was estimated as follows: 

F 
Harvest Rate (HI - + 

Where F - estimated number of tagged fish harvested (expanded sum of random 
fishery recoveries) ; and 

E - estimated number of tagged fish in the escapement 
In sequential "gauntlet" type fisheries such as occur for Taku River coho salmon, 
harvest rate estimates for distinct fisheries provide a clearer understanding 
of management options for achieving desired escapement than do harvest or stock 
distribution estimates. Harvest rates are independent of removal by previous 
fisheries and, therefore, provide a measure of the effect of a particular fishery 
on a migrating population of fish. Therefore, harvest rate estimates are useful 
for developing management strategies to meet specific escapement and harvest 
sharing objectives. 

For this analysis the number of fish available to a fishery is considered to be 
the total number of fish that migrate through the area where the fishery occurs. 



The number of f i s h  t h a t  pass  through a f i s h i n g  a r e a  i s  t h e  es t imated  t o t a l  r e t u r n  
(ca tch  and escapement) minus f i s h  harves ted  i n  preceding f i s h e r i e s .  Therefore,  
i t  i s  necessary t o  assume a d i r e c t i o n  of migrat ion.  I t  was assumed t h a t  
r e tu rn ing  coho salmon migrated by t h e  most d i r e c t  r o u t e ( s )  from t h e  open ocean 
toward t h e i r  systems of o r i g i n .  The t r o l l  and purse  s e i n e  f i s h e r i e s  were t h e  
f i r s t  f i s h e r i e s  encountered and were assumed t o  ope ra t e  s imultaneously on Taku 
River s tocks .  The same assumption was made f o r  t h e  Lynn Canal d r i f t  g i l l  n e t  
and Juneau spo r t  f i s h e r i e s  which were considered t o  occur subsequent t o  t h e  t r o l l  
and purse s e ine  f i s h e r i e s .  The Taku/Snettisham ( D i s t r i c t  111) d r i f t  g i l l  n e t  
f i s h e r y  was t h e  l a s t  f i s h e r y  encountered by r e tu rn ing  f i s h  before  they  migrated 
i n t o  t h e  r i v e r .  The ha rves t  by Canadian mainstem f i s h e r i e s  (commercial, food 
and test) was assumed t o  occur simultaneously while  t r i b u t a r y  s p o r t  f i s h e r i e s  
were considered t o  be t h e  l a s t  f i s h i n g  e f f o r t  encountered by r e tu rn ing  s tocks .  

H a r v e s t  D i s t r i b u t i o n .  Harvest d i s t r i b u t i o n s  (percent  by gear  type  and a r e a )  i n  
marine f i s h e r i e s  were es t imated  f o r  tagged s tocks  based on t h e  d i s t r i b u t i o n  of 
expanded t a g  recover ies .  The concent ra t ion  of coded-wire tagged Taku River coho 
salmon i n  commercial ca tches  i n  PMFC a reas  and i n  t h e  Juneau s p o r t  f i s h e r y  was 
es t imated  by d iv id ing  t o t a l  expanded recover ies  by t h e  t o t a l  season ca tch  i n  each 
a rea  o r  f i s h e r y .  

M i g r a t o r y  T iming .  The weekly propor t ion  of t h e  ha rves t  of tagged Taku River coho 
salmon s tocks  was es t imated  f o r  t h e  Alaska t r o l l  f i s h e r y  and t h e  D i s t r i c t  111 
d r i f t  g i l l  net  f i s h e r y .  I n  add i t i on ,  migratory t iming of s e l e c t e d  s tocks  a t  
Canyon I s l and  and a t  weir s i t e s  i n  t h e  Taku River drainage was es t imated .  T r o l l  
f i s h e r y  e s t ima te s  were based on t h e  d a t e s  of landing  of tagged f i s h  a t  f i s h i n g  
p o r t s .  Since t h e  average t r i p  l eng th  f o r  a t r o l l  v e s s e l  i s  4-6 days, t h e  average 
time of cap tu re  of landed f i s h  probably occurred 2-3 days e a r l i e r .  Migratory 
t iming of Taku River coho salmon s tocks  i n  t h e  D i s t r i c t  111 d r i f t  g i l l  n e t  
f i s h e r y  was es t imated  using s t a t i s t i c a l  weeks a s  temporal s t r a t a .  The weekly 
propor t ion  of t h e  migrat ion of t h r e e  s e l e c t e d  s tocks  a t  t h e  border  (Canyon 
I s l and )  was es t imated  by re ferenc ing  tagged f i s h  recovered a t  weir s i t e s  back 
t o  t h e i r  d a t e s  of tagging i n  t h e  lower r i v e r  with adjustments  f o r  weekly 
fishwheel e f f o r t ,  t h e  propor t ion  of t h e  fishwheel ca tch  t h a t  was tagged, and 
i n r i v e r  f i s h e r y  harves t  r a t e s .  

S u r v i v a l  Rates. Surviva l  r a t e s  were es t imated  f o r  juveni le  coho salmon tagged 
a t  t h e  Nahlin River and L i t t l e  Tatsamenie Lake i n  1986. Surv iva l  from t h e  t ime 
of tagging  t o  t h e  a d u l t  s t a g e  (age . l )  was es t imated  a s  follows: 

Survival  Rate (S) - F + E  
T 

Where F = es t imated  number of adipose c l ipped  f i s h  harves ted  

E = number of adipose c l ipped  f i s h  i n  t h e  escapement 

T - number of juveni les  tagged (uncorrected f o r  t a g  l o s s )  

The number of adipose c l ipped  f i s h  i n  t h e  harves t  was es t imated  by d iv id ing  t h e  
es t imated  t o t a l  f i s h e r y  con t r ibu t ion  of tagged f i s h  by t h e  propor t ion  of adipose 
c l ipped  f i s h  examined a t  t h e  w e i r  t h a t  had t a g s .  The number of n a t u r a l  adipose 
c l ipped  f i s h  i n  t h e  escapement was assumed t o  be neg l ig ib l e .  



Results and Discussion 

Escapement Enumeration and Sampling 

Nahlin River Weir. A weir was operated on the upper Nahlin River Weir during 
July 25 - September 23. The first coho salmon passed the weir on July 29 and 
a total of 1,322 adults (age .1) was counted during the period of operation, 
including 57 fish remaining downstream when the weir was removed. A daily peak 
of 233 fish passed the weir on 4 September (Appendix C.l). A helicopter survey 
on September 15 revealed 209 fish holding in pools downstream from the weir. 
However, 10 or fewer fish were counted daily during September 15-20. The season 
peak daily count of 264 fish passed the weir on 22 September, the last full day 
of operation. A helicopter survey on 23 September indicated that only 57 fish 
remained downstream of the weir. Of the 1,265 fish that passed the weir, 31 had 
adipose clips. Twenty-five adipose clipped fish were sampled of which 24 had 
tags. The total expanded number of tagged fish in the escapement (31) accounted 
for 2.4% of the total. 

A total of 45 orange spaghetti tags was observed in the total escapement of 
1,322 fish. These tags had been applied to coho salmon captured in fishwheels 
operated at Canyon Island near the border. Tag numbers were recovered from 33 
of the spaghetti tagged fish counted at the weir, all of which were from fish 
that passed Canyon Island during July 13 - August 10. 

Tatsamenie Weir. The Canada Department of Fisheries and Oceans (DFO) operated 
a weir at the outlet of Little Tatsamenie Lake (Figure 1) during July 31 - 
November 8. The first adult coho salmon passed the weir on August 21 and a total 
of 643 fish was counted and sampled for adipose clips during the period of 
operation (Appendix C.2). In addition, a downstream foot survey indicated that 
20 fish remained below the weir for a total escapement count of 663. Seventy- 
four of the 643 fish sampled had adipose clips. Thirty-nine of the adiposed 
clipped fish were sacrificed and the heads sent to the tag lab in Vancouver. 
Of those, 32 had tags while 7 did not. The total expanded number of tagged fish 
in the escapement (63) accounted for 9.4% of the total. 

Stock Contribution and Distribution 

Only 11 coded-wire tagged Nahlin River fish were recovered from marine fisheries 
while 24 were recovered from the escapement. In addition, 33 spaghetti tags 
applied at Canyon Island were recovered at the Nahlin River Weir. Based on these 
small recovery samples, the total return to the Nahlin River was estimated at 
3,083 fish of which 1,761 (57.1%) were harvested (Table 1). An estimated 39.2% 
(1,209 fish) of the total return was harvested in Alaska fisheries while 16.3% 
(503 fish) were taken in the inriver commercial fishery and 1.6% (49 fish) were 
harvested in the test fishery. Of the marine fisheries, the drift gill net and 
sport fisheries accounted for the largest catches at 18.6% (574 fish) and 15.2% 
(467 fish), respectively. Smaller estimated percentages (4.2%) and (1.2%) were 
taken in the troll and purse seine fisheries. 

A total of 50 tagged Tatsamenie River coho salmon was recovered in Alaska 
fisheries, while 32 were recovered from a total of 74 adiposed clipped fish 
observed in the escapement (Table 2) . Thirty-three sphagetti tags applied at 
Canyon Island were recovered at the Tatsamenie Weir. The total return to the 
Tatsamenie River was estimated at 2,191 fish of which 1,528 (69.7%) were 
harvested. The Tatsamenie River stock showed different harvest patterns compared 
with the Nahlin Fiver stock, with higher percentages taken in marine commercial 
fisheries (troll 22.0%; seine 1.4%; drift gill net 39.2%) and lower percentages 



taken i n  t h e  marine s p o r t  f i s h e r y  (4.2% , t h e  i n r i v e r  c o m e r c i a l  f i s h e r y  (1.7%) , 
t h e  i n r i v e r  t e s t  f i s h e r y  (0.3%) and t h e  i n r i v e r  s p o r t  f i s h e r y  (0 .9%)  . 
I t  appears t h a t  t h e  Nahlin River s tock  with i t s  e a r l i e r  t iming moved r e l a t i v e l y  
quick ly  through marine commercial f i s h e r i e s  ( s ee  s e c t i o n  on migratory t iming) .  
I t  probably peaked i n  abundance i n  t h e  Juneau s p o r t  and i n r i v e r  commercial 
f i s h e r i e s  during t h e  per iod  of peak e f f o r t  i n  those  f i s h e r i e s  i n  J u l y  and August. 
On t h e  o t h e r  hand, t h e  Tatsamenie River  s tock  appeared t o  be more t y p i c a l  of f a l l  
s t ocks  which feed  f o r  weeks t o  months i n  t h e  o u t s i d e  t r o l l  f i s h e r y  and become 
h ighly  a v a i l a b l e  t o  t h e  D i s t r i c t  111 d r i f t  g i l l  n e t  f i s h e r y  dur ing  e a r l y  t o  mid- 
September when t h e  f i s h e r y  t a r g e t s  on coho and chum salmon with l a r g e r  mesh n e t s .  
F a l l  s tocks  a r e  l e s s  a v a i l a b l e  t o  t h e  Juneau s p o r t  and Canadian i n r i v e r  f i s h e r i e s  
because of c u r t a i l e d  e f f o r t  i n  l a t e  August and September. 

Harvest Rates 

Fishery harves t  r a t e s  were es t imated  f o r  t h e  upper Nahlin and Tatsamenie River 
s tocks  (Table 3 ) .  The t o t a l  harves t  r a t e  e s t ima te  f o r  t h e  upper Nahlin River 
s tock  was 0.571. This s tock was sub jec t ed  t o  es t imated  ha rves t  r a t e s  by marine 
and i n r i v e r  f i s h e r i e s  of 0.392 and 0.294, r e spec t ive ly .  Only 11 tagged Nahlin 
River coho salmon were recovered i n  t h e  marine f i s h e r i e s .  Based on t h i s  small  
sample, t h e  ha rves t  r a t e  by t r o l l  gear  was es t imated  a t  only 0.042 compared wi th  
0 . 1 6 0  f o r  t he  Juneau s p o r t  f i s h e r y  and 0.195 f o r  t h e  D i s t r i c t  111 d r i f t  g i l l  n e t  
f i s h e r y .  The ha rves t  r a t e  f o r  upper Nahlin River coho salmon i n  t h e  Canadian 
i n r i v e r  c o m e r c i a l  f i s h e r y  was es t imated  a t  0.268 based on a d u l t  t agging  and 
recovery da t a .  

The l a t e r  migrat ing Tatsamenie River s tock  underwent an es t imated  t o t a l  ha rves t  
r a t e  of 0.697. Estimated harves t  r a t e s  of 0.220, 0.055 and 0.542, r e spec t ive ly ,  
were incu r red  by t h e  Tatvamenie River s tock  i n  t h e  t r o l l ,  Juneau Sport  and 
D i s t r i c t  111 d r i f t  g i l l  n e t  f i s h e r i e s .  The t o t a l  harves t  r a t e  by i n r i v e r  
f i s h e r i e s  was es t imated  a t  0.088. The i n r i v e r  c o m e r c i a l  f i s h e r y  accounted f o r  
an es t imated  harves t  r a t e  of only 0.051. 

The Hackett River s tock  was es t imated  t o  c o n t r i b u t e  169 f i s h  t o  t h e  i n r i v e r  
c o m e r c i a l  f i s h e r y  and 18 f i s h  t o  t h e  t e s t  f i s h e r y  f o r  a  t o t a l  i n r i v e r  ca t ch  of 
187, based on t h e  tagging d i s t r i b u t i o n  of 50 s p h a g e t t i  tagged f i s h  recovered a t  
t h e  Hackett River Weir. The i n r i v e r  harves t  r a t e  was es t imated  a t  0.129 (0.117 
commercial and 0.012 t e s t ) .  

While a v a i l a b l e  da t a  i s  l imi t ed  by small  sample s i z e s  (Tables 1 and 2) ,  t h e r e  
i s  an i n d i c a t i o n  t h a t  f a l l  s tocks  such a s  t h e  Tatsamenie River s tock  were more 
heavi ly  harvested by t h e  t r o l l  and D i s t r i c t  111 d r i f t  g i l l  n e t  f i s h e r i e s  compared 
with e a r l i e r  migrat ing s tocks  which were more heavi ly  harves ted  by t h e  Juneau 
s p o r t  f i s h e r y  and t h e  Canadian i n r i v e r  commercial f i s h e r y .  The i n r i v e r  
commercial f i s h e r y  has been l i m i t e d  by t r e a t y  t o  a  t o t a l  harves t  of 3,000 coho 
salmon, most of which a r e  taken e a r l y  i n  t h e  season i n c i d e n t a l  t o  t h e  sockeye 
ha rves t .  Early s tocks  i n  t h e  Taku River appear t o  be important t o  t h e  Juneau 
s p o r t  f i s h e r y  dur ing  t h e  per iod  of peak e f f o r t  i n  Ju ly  and e a r l y  August when f a l l  
s t ocks  a r e  o f t e n  unavai lab le  i n  s i g n i f i c a n t  numbers. 

Harvest D i s t r i b u t i o n  

Harvest by Gear Type. Based on 259 t a g  recover ies ,  t h e  marine ha rves t  
d i s t r i b u t i o n  by gear  type  f o r  a l l  tagged Taku River coho salmon was a s  fol lows:  
t r o l l  39.5%; purse s e i n e  0.9%; d r i f t  g i l l  n e t  49.4%; and s p o r t  10.2% (Table 4 ) .  
These e s t ima te s  show a somewhat lower percentage harves ted  i n  t h e  t r o l l  f i s h e r y  
and a  h igher  percentage i n  d r i f t  g i l l  n e t  f i s h e r i e s  compared with e a r l i e r  



s t u d i e s .  Data from 1977-1979 (Shaul  1987; p r e l i m i n a r y  d a t a )  i n d i c a t e d  t h e  
fo l lowing  marine  h a r v e s t  d i s t r i b u t i o n  based  on 159 r e c o v e r i e s  from f i s h  t agged  
i n  m a i n s t e m v a l l e y  r e a r i n g  a r e a s :  t r o l l  60.9%; p u r s e  s e i n e  2.5%; d r i f t  g i l l  n e t  
29.2%; and s p o r t  7 .4%.  E a r l i e r  i n v e s t i g a t i o n s  t h a t  employed f l u o r e s c e n t  pigment 
marking of r e a r i n g  j u v e n i l e s  i n  Yehring and Johnson Creeks (Gray e t  a l .  1978) 
r e s u l t e d  i n  commercial h a r v e s t  d i s t r i b u t i o n  e s t i m a t e s  f o r  1974 r e t u r n s  a s  
fo l lows :  t r o l l  71.9%; p u r s e  s e i n e  0.4%; and d r i f t  g i l l  n e t  27.7% (no s p o r t  
e s t i m a t e ) .  The 1988 p e r c e n t a g e s  were a f f e c t e d  by e x t e n s i v e  c l o s u r e s  i n  t h e  t r o l l  
f i s h e r y  which reduced t h e  t r o l l  c a t c h  and r e s u l t e d  i n  a  l a r g e r  h a r v e s t  by i n s i d e  
f i s h e r i e s .  

I n  1988, t h e  v a s t  m a j o r i t y  of t h e  t r o l l  h a r v e s t  o c c u r r e d  i n  t h e  nor thwes t  
quadran t  which accounted f o r  36.4% of t h e  t o t a l  compared w i t h  o n l y  1 .9% f o r  t h e  
n o r t h e a s t  quadran t  and 1 . 2 %  f o r  t h e  southwest  q u a d r a n t .  Of t h e  t o t a l  e s t i m a t e d  
d r i f t  g i l l  n e t  s h a r e  of 49.4%,  44.9% was h a r v e s t e d  i n  Distr ict  111 w h i l e  4 .5% 
was t a k e n  i n  D i s t r i c t  115. 

F i s h  t agged  a long  t h e  Canadian p o r t i o n  o f  t h e  mainstem and t h o s e  t agged  a t  
Yehring Creek (an  Alaska mainstem t r i b u t a r y )  d i s p l a y e d  a  somewhat d i f f e r e n t  
h a r v e s t  d i s t r i b u t i o n  by g e a r  t y p e  w i t h  an  e s t i m a t e d  49.6% of t h e  marine  h a r v e s t  
of Canadian mainstem f i s h  t a k e n  i n  t h e  t r o l l  f i s h e r y  (N=60) compared w i t h  o n l y  
34.5% f o r  Yehring Creek (N-95) . A g r e a t e r  e s t i m a t e d  t r o l l  c a t c h  of t agged  
Canadian mainstem f i s h  i n  t h e  c e n t r a l  i n t e r m e d i a t e  a r e a  (Cross  Sound, I c y  S t r a i t  
and n o r t h e r n  Chatham S t r a i t )  appears  t o  have accounted f o r  t h e  d i f f e r e n c e  i n  t h e  
e s t i m a t e s  (Tab le  5 ) .  The d a t a  a l s o  i n d i c a t e d  t h a t  Yehring Creek f i s h  may have 
demonstra ted s l i g h t l y  e a r l i e r  and more p r o t r a c t e d  t i m i n g  i n  t h e  t r o l l  and d r i f t  
g i l l  n e t  f i s h e r i e s  ( s e e  s e c t i o n  on m i g r a t o r y  t i m i n g ) .  I t  seems u n l i k e l y  t h a t  
such l a r g e  d i f f e r e n c e s  i n  h a r v e s t  d i s t r i b u t i o n  would b e  found between groups  of 
f i s h  t agged  i n  two such r e l a t i v e l y  c l o s e  l o c a t i o n s  a l o n g  t h e  mainstem of t h e  
system. Yehring Creek is  a  r e l a t i v e l y  c l e a r  t r i b u t a r y  whi le  some of  t h e  spawning 
a r e a s  i n  t h e  v i c i n i t y  of t h e  Canadian mainstem t a g g i n g  a r e  g l a c i a l .  I f  l a t e  
t i m i n g  i s  a s s o c i a t e d  wi th  g l a c i a l  spawning a r e a s  i n  t h e  Taku R i v e r  a s  it i s  f o r  
t h e  v e r y  l a t e  m i g r a t i n g  Lynn Canal s t o c k s ,  t h e  observed d i f f e r e n c e s  i n  h a r v e s t  
d i s t r i b u t i o n  by g e a r  t y p e  may be r e a l ,  a t  l e a s t  i n  p a r t .  I n  1988, l a t e r  
m i g r a t i n g  s t o c k s  may have been more a v a i l a b l e  t o  t h e  t r o l l  f i s h e r y  compared w i t h  
s t o c k s  e x i b i t i n g  e a r l y  and middle t i m i n g  because  e x t e n s i v e  c l o s u r e s  and poor  
c a t c h  r a t e s  l i m i t e d  t r o l l  c a t c h e s  e a r l i e r  i n  t h e  season  from J u l y  u n t i l  l a t e  
August. The t r o l l  f i s h e r y  remained open d u r i n g  t h e  l a s t  week of August and 
September 4-20 whi le  c a t c h  r a t e s  improved s u b s t a n t i a l l y  l a t e  i n  t h e  season  i n  
some a r e a s  of n o r t h e r n  S o u t h e a s t .  There fore ,  a  l a t e  m i g r a t i n g  s t o c k  may have 
i n c u r r e d  a  h i g h e r  h a r v e s t  r a t e  i n  t h e  t r o l l  f i s h e r y  w h i l e  a  l a r g e r  p r o p o r t i o n  
o f  i t ' s  r e t u r n  c o u l d  have passed  th rough  D i s t r i c t  111 a f t e r  t h e  d r i f t  g i l l  n e t  
season  was c l o s e d  (September 1 9 ) .  A comparis ion of t a g  r e t u r n s  from t h e s e  two 
l o c a t i o n s  i n  1989 and 1990 w i l l  h e l p  conf i rm t h a t  e i t h e r  a  c o n s i s t e n t  d i f f e r e n c e  
e x i s t s  i n  t i m i n g  among mainstem s t o c k s  o r  t h a t  t h e  d i f f e r e n c e  observed i n  1988 
r e s u l t e d  l a r g e l y  from random sampling e r r o r .  

Harvest by Area .  The d a t a  i n d i c a t e d  t h a t  t h e  most impor tan t  h a r v e s t  a r e a s  f o r  
t agged  Taku River  coho salmon i n  o u t s i d e  and i n t e r m e d i a t e  w a t e r s  were t h e  c e n t r a l  
i n t e r m e d i a t e  a r e a  which accounted f o r  an  e s t i m a t e d  16 .9% of  t h e  t o t a l  mar ine  
h a r v e s t  and t h e  n o r t h e r n  o u t s i d e  a r e a  n o r t h  of Cape Spencer (15.8%; Table  5 ) .  
The c e n t r a l  o u t s i d e  and s o u t h e r n  o u t s i d e  a r e a s  accounted f o r  o n l y  2 .1% and 1 . 3 %  
of t h e  e s t i m a t e d  t o t a l  mar ine  h a r v e s t ,  r e s p e c t i v e l y .  Th is  i n d i c a t e s  a  s t r o n g  
m i g r a t o r y  p a t t e r n  from t h e  nor thwes t  th rough  I c y  S t r a i t .  The s o u t h e r n  
i n t e r m e d i a t e  a r e a  accounted f o r  on ly  0 .9% of t h e  t o t a l .  An e s t i m a t e d  4.9% of 
t h e  h a r v e s t  o c c u r r e d  i n  Lynn Canal,  p robab ly  mos t ly  i n  lower  Lynn Canal  s o u t h  
of P t .  Sherman which r e c e i v e s  s u b s t a n t i a l  d r i f t  g i l l  n e t  e f f o r t  and i s  n e a r  t h e  
major  m i g r a t i o n - r o u t e  around n o r t h e r n  Admiral ty  I s l a n d .  An e s t i m a t e d  58.1% of 
t h e  t o t a l  mar ine  h a r v e s t  was t a k e n  i n  Stephens  Passage (Distr ic t  111). 



Concentrat ion of  Tags. A s  expected,  tagged Taku River coho salmon were most 
concent ra ted  i n  t h e  ~ a k u / S n e t t i s h a m  d r i f t  g i l l  ne t  f i s h e r y  i n  Stephens Passage 
( D i s t r i c t  111) a t  an es t imated  7.50 t a g s  p e r  1,000 f i s h  (Table 6 )  . They a l s o  
con t r ibu t ed  s u b s t a n t i a l l y  t o  t h e  Juneau marine s p o r t  f i s h e r y  (6.37 tags/1,000 
f i s h )  . I n  more d i s t a n t  a r ea s ,  tagged Taku River  f i s h  were most p r eva l en t  i n  
ca tches  from t h e  Cen t r a l  In te rmedia te  a r e a  (Cross Sound, I cy  S t r a i t ,  upper 
Chatham S t r a i t )  with a concen t r a t i on  of 1 .05  tags /1 ,000  f i s h  and t h e  Northern 
Outside a r ea  (no r th  of Cape Spencer) a t  0.95 tags/1,000 f i s h .  This  i n d i c a t e s  
t h a t  Taku River coho salmon were approximately seven t i m e s  more p reva l en t  i n  
ca t ches  i n  i n s i d e  f i s h e r i e s  near  t h e  r i v e r  mouth compared wi th  t h e  more mixed- 
s tock  t r o l l  and purse  s e i n e  f i s h e r i e s  a long t h e i r  primary migra t ion  r o u t e  through 
o u t s i d e  waters  and s t r a i t s .  Tagged Taku River  f i s h  were found i n  r e l a t i v e l y  low 
concent ra t ions  i n  t h e  Cen t r a l  Outside a r e a  (0.15 tags/1,000 f i s h ) ,  Southern 
In te rmedia te  a r e a  (0.11 t a g s / l ,  000 f i s h )  and Southern Outside a r ea  (0.04 
tags /1 ,000  f i s h )  i n d i c a t i n g  an o v e r a l l  north-south migra t ion  p a t t e r n  along t h e  
c o a s t .  Tagged Taku River  coho salmon were a l s o  recovered from t h e  Lynn Canal 
( D i s t r i c t  115) d r i f t  g i l l  n e t  f i s h e r y  with an es t imated  concen t r a t i on  of 0.42 
tags /1 ,000  f i s h .  

Migratory Timing 

The region-wide t r o l l  c a t ch  showed t h r e e  d i s t i c t  peaks with t roughs  corresponding 
t o  c losed  per iods  dur ing  J u l y  26-August 4 and August 15-24. F i sh  tagged a t  
Yehring C r e e k  appeared t o  be  s l i g h t l y  e a r l i e r  i n  t iming t h a t  t hose  tagged i n  
Canadian mainstem r e a r i n g  a r e a s  based on a smal l  sample s i z e  of 37 and 36 t a g s ,  
r e spec t ive ly  (F igure  2 and Appendix D . l ) .  The t iming  of Yehring Creek f i s h  
gene ra l l y  r e f l e c t e d  t h e  t iming of t h e  t o t a l  t r o l l  c a t ch  with a peak i n  t h e  second 
week of August. F i sh  tagged a t  t h e  Tatsamenie and Sheslay Rivers  showed t h e  same 
o v e r a l l  t iming a s  f i s h  from Yehring Creek  f i s h  based on only 17 and 19 
recover ies ,  r e s p e c t i v e l y  (F igures  3 and 4 ) .  Overa l l ,  tagged Taku River  coho 
salmon were w e l l  d i s t r i b u t e d  i n  t h e  t r o l l  c a t ch  throughout t h e  e n t i r e  season but  
made a s l i g h t l y  h igher  r e l a t i v e  con t r ibu t ion  i n  August and e a r l y  September 
compared with J u l y  and mid-September (F igure  4 ) .  

Yehring Creek and Canadian mainstem f i s h  peaked i n  t h e  D i s t r i c t  111 d r i f t  g i l l  
ne t  f i s h e r y  i n  t h e  f i r s t  ha l f  of September a s  d i d  t h e  t o t a l  c a t ch  of a l l  s t ocks  
(F igure  5 and Appendix D.2) .  Again, Canadian mainstem f i s h  may have been 
s l i g h t l y  l a t e r  i n  t iming al though s u b s t a n t i a l  doubt remains because of smal l  
sample s i z e s .  While pos s ib ly  peaking a week e a r l i e r ,  t h e  Tatsamenie and Sheslay 
River s tocks  e x h i b i t e d  roughly s i m i l a r  t iming t o  t h e  mainstem s tocks  (F igures  
6 and 7 ) .  Based on only 5 recover ies ,  t h e  Nahlin River s tock  was e a r l i e r  than  
a l l  o t h e r  tagged groups with four  of t h e  recover ies  occur r ing  around Ju ly  20 and 
one around August 1 0  (F igure  7) . 

The Nahlin River s tock  was t h e  e a r l i e s t  populat ion t o  migrate  through t h e  lower 
r i v e r  based on recovery da t a  from a d u l t  tagging (Figure 8 and Appendix D .  3)  . 
The Nahlin s tock  was es t imated  t o  migra te  dur ing  mid-July u n t i l  mid-August with 
a peak near  t h e  end of J u l y .  F i sh  r e tu rn ing  t o  t h e  Hackett  River ( a  t r i b u t a r y  
of t h e  Sheslay River)  were l a t e r  than Nahlin River f i s h  but  e a r l i e r  than  t h e  
predominant f a l l  s t ocks .  Hackett  River f i s h  were a v a i l a b l e  f r o m l a t e  Ju ly  u n t i l  
e a r l y  September with an es t imated  peak i n  t h e  middle of August. The Tatsamenie 
River s tock  was a v a i l a b l e  from e a r l y  August u n t i l  near  t h e  end of f ishwheel  
ope ra t i ons  i n  mid-September with an es t imated  peak a t  t h e  end of August when 
o v e r a l l  f ishwheel  CPUE peaked. 

Nahlin River f i s h  migrated p a s t  t h e  w e i r  from t h e  end of J u l y  through t h e  t h i r d  
week of September wi th  t h e  with approximately equal  weekly peaks occur ing  dur ing  
t h e  pe r iod  from-about t h e  end of August through t h e  t h i r d  week o f  September 
(F igure  9 and Appendix D .  4 )  . Downstream surveys i n d i c a t e d  t h a t  few new migran ts  



had en t e r ed  t h e  system dur ing  t h e  l a s t  week of opera t ion ,  bu t  t h a t  most f i s h  
pass ing  t h e  weir  du r ing  t h e  l a s t  week of ope ra t i on  had been holding i n  downstream 
pools  wi th in  a  few hundred meters  of t h e  w e i r .  Weekly peak counts  a t  t h e  Hackett  
River Weir occurred around September 21 and October 5  while t h e  o v e r a l l  migra t ion  
took p l ace  dur ing  mid-August through mid-October. F i sh  migrated p a s t  t h e  
Tatsamenie Weir from l a t e  August through e a r l y  November while  t h e  peak migra t ion  
occured during t h e  f i r s t  h a l f  of October.. 

I t  i s  i n t e r e s t i n g  t o  no te  t h a t  l i m i t e d  t r o l l  and d r i f t  g i l l  n e t  r ecove r i e s  from 
f i s h  tagged i n  t h e  Sheslay River  i n d i c a t e  t h a t  it h o s t s  a  l a t e r  run, no t  un l ike  
mainstem t r i b u t a r i e s  and t h e  Tatsamenie River  (Figures  2-7).  I n  c o n t r a s t ,  t h e  
Hackett  River ,  a  major known spawning t r i b u t a r y  ad jacent  t o  areas where t h e  
Sheslay River  f i s h  were tagged, h o s t s  a  r e l a t i v e l y  e a r l y  mig ra t i ng  s tock  based 
on t h e  migratory t iming of a d u l t s  through t h e  lower r i v e r  and w e i r  (F igures  8  
and 9 ) .  Based on t h e  c l o s e  proximity of Hackett River spawning a r e a s  t o  coded- 
w i r e  t agg ing  l o c a t i o n s  on t h e  Sheslay River,  it was expected t h a t  many, i f  no t  
most, tagged juven i l e s  would be from t h e  Hackett  River spawning popula t ion .  
However, f i s h e r y  r ecove r i e s  i n d i c a t e d  t h a t  l a t e r  migra t ing  spawning popula t ions  
probably a l s o  con t r ibu t ed  t o  t h e  group of juveni le  coho salmon tagged i n  r e a r i n g  
a r e a s  ad jacent  t o  t h e  mainstem Sheslay River.  It i s  p o s s i b l e  t h a t  some f i s h  move 
out  of t h e  Tatsamenie River  system and migra te  up t h e  s w i f t  Sheslay River  t o  
t h e s e  a r e a s .  However, it seems u n l i k e l y  t h a t  t h e  p ropor t i on  of Tatsamenie River  
f i s h  would be l a r g e  given t h e  d i s t a n c e  involved and informat ion  from 1988 w e i r  
counts  t h a t  i n d i c a t e d  t h a t  about twice  a s  many spawners en t e r ed  t h e  Hackett  River  
compared with t h e  Tatsamenie River .  ADF&G s t a f f  observed approximately 80 coho 
salmon spawners i n  g l a c i a l  s i d e  branches of t h e  Sheslay River ,  upstream of t h e  
confluence with t h e  Hackett River ,  dur ing  an inventory  survey of chum salmon 
spawning a r e a s  on October 15-17, 1975 (Paul  Kissner ,  ADF&G, persona l  
c o m u n i c a t i o n ) .  Based on poor v i s i b i l i t y  cond i t i ons ,  t h e  observer  be l i eved  t h a t  
many more f i s h  probably w e r e  p r e sen t  i n  s i d e  channels .  Therefore ,  t h e  r e l a t i v e l y  
l a t e  t iming of juveni les  tagged i n  r e a r i n g  a r e a s  a long t h e  Sheslay River could 
be expla ined  by t h e  presence of s i g n i f i c a n t  l a t e  migra t ing  and spawning 
popula t ions  i n  mainstem a r e a s  of t h e  g l a c i a l  Sheslay River.  

Surv iva l  Rates 

Surv iva l  r a t e s  f o r  juveni le  coho salmon tagged a t  t h e  upper Nahlin and Tatsamenie 
Rivers  i n  1986 were es t imated  a t  1 .5% and 1 . 9 % ,  r e spec t ive ly .  These e s t i m a t e s  
may i n c r e a s e  somewhat i f  a  s i g n i f i c a n t  p ropor t ion  of t h e  tagged f i s h  remained 
i n  t h e  system f o r  an a d d i t i o n a l  year  t o  outmigrate  a s  smolts  i n  1988 and r e t u r n  
a s  a d u l t s  i n  1989. The es t imated  s u r v i v a l  r a t e  of juveni le  coho salmon tagged 
i n  t h e s e  two t r i b u t a r i e s  (from recove r i e s  through 1988) f a l l s  below t h e  range 
of comparable e s t ima te s  from a t o t a l  of 22 experiments with n ine  wild coho salmon 
s tocks  throughout Southeast  Alaska. Surv iva l  r a t e  e s t i m a t e s  from t h e s e  
experiments ranged from 2.2-15.2% and averaged 6 . 5 %  (Shaul and Koerner 1988) .  
Fu r the r  s t u d i e s  w i l l  determine i f  t h e s e  low e s t ima te s  r e f l e c t  gene ra l l y  lower 
s u r v i v a l  rates f o r  juveni les  i n  upper Taku River  t r i b u t a r i e s  compared with 
Southeast  Alaska systems o r  i f  o t h e r  f a c t o r s  were respons ib le ,  such a s  
excep t iona l ly  poor s u r v i v a l  i n  1988 o r  a  g r e a t e r  average f reshwater  res idence  
pe r iod  f o r  upper Taku River  juveni les .  



ESCAPEMENT COUNTS AND ESTIMATES 

Methods and Procedures 

McGregor and Clark (1989) estimated the number of coho salmon that escaped past 
Canyon Island Island in the mainstem Taku River through September 18. Upstream 
migrant adults were captured in fishwheels operated at Canyon Island, tagged and 
released. Tag recovery was conducted using commercial and test fish catches from 
the Canadian portion of the mainstem. The authors applied a mark-recapture 
technique (Darroch 1961) to estimate gross escapement past Canyon Island. The 
mainstem estimation program was a joint effort between ADF&G/CF and DFO. 

Adult enumeration weirs were operated throughout the majority of the coho salmon 
migration at the Nahlin River, Tatsamenie River, Hackett River and Yehring Creek. 
At the weirs, fish were enumerated as they passed through a trap, while fish 
remaining when the weir was removed were surveyed by foot or helicopter and their 
number added to the cumulative weir count. 

Helicopter surveys were conducted on the Nahlin and Dudidontu Rivers and at 
Flannigan Slough (Wilms Creek). Surveys were conducted from an altitude of 6- 
15 m unless obstructions required flying higher. Airspeed varied from 
approximately 5-50 km per hour depending on terrain, visibility and the presence 
or absence of fish, Surveys were conducted from a Bell 206 B Jet Ranger 
helicopter. The door on the observer's side was removed and the helicopter was 
maneuvered so that the observer was able to look down into the stream 
continuously from the left side. The observer wore polarized glasses to reduce 
reflective glare and a billed hat to keep prop wash out of the observer's eyes. 
Weir counts for the upper Nahlin River were kept secret from the observer to 
avoid the possibility of biasing survey counts. 

Result3 and Discussion 

Mainstem Mark-Recapture Estimate 

The gross coho salmon escapement past Canyon Island was estimated at 43,093 (95% 
C.I. 29,057-57,130). The gross escapement was reduced by Canadian commercial, 
food and test fishery catches to 39,450. McGregor and Clark (1989) describe the 
details of their estimate which included only fish migrating through September 
18. Further development of the mark-recapture program is needed in the future 
to include estimates of fish that migrate past the tagging site later in the 
season through at least the first week of October. 

Tributary Surveys and Weir Counts 

U p p e r  Nahlin R i v e r  Surveys. The upper Nahlin River was surveyed on September 
8 and 15. The first survey was conducted under excellent visibility conditions 
with a clear sky and calm winds. A total of 694 coho salmon was counted on 
September 8 of which 545 (including 26 carcasses) were upstream of the weir and 
149 (no carcasses) were downstream. The count above the weir was 63.0% of the 
cumulative weir count of 865. In addition, a total of 16 sockeye salmon was 
counted (10 upstream of the weir; 6 downstream). 

The September 15 survey was conducted under good visibility conditions. The 
sky was partly cloudy and there was a light breeze up the river. A total of 655 
coho salmon was counted of which 446 (including 23 carcasses) were upstream of 



the weir and 209 (no carcasses) were downstream. The count above the weir was 
47.2% of the cumulative weir count of 945. Three sockeye salmon were seen. 

The peak helicopter survey count of 694 coho salmon was 52.5% of the total 
escapement count for the system of 1,322 (1,265 weir count plus 57 counted 
downstream when the weir was removed). Based on information from surveys on 
September 8 and 15, as well as cumulative weir counts, it appeared that both 
surveys were conducted near the optimum date for a peak count. Approximately 
140 new fish moved into the survey area between September 8-15 while about 168 
fish arrived after the September 15 survey. The percentage of the total 
escapement count present in the survey area was 76.7% on September 8 and 87.3% 
on September 15. The reduced count for the second survey probably resulted from 
greater dispersal of spawners in headwaters areas and reduced abundance due to 
mortality and consumption of carcasses by scavengers. Slightly poorer visibility 
conditions during the September 15 survey may also have been a factor. 
It appears that if surveys are conducted before September 8, there is some risk 
that a substantial portion of the population will not be available in the survey 
area, particularly if the run is late. However, a substantial portion of the 
population may have died and been removed from the system after September 15. 
Until more information is available, it appears that optimum survey timing is 
between these dates. 

The 1988 peak count of 694 fish was higher than 1986 and 1987 survey counts of 
318 and 165, respectively (Table 7; Shaul 1987 and 1988). 

Dudidontu River Surveys. The Dudidontu River was surveyed on September 8 and 
15. The first survey was conducted under overcast, calm conditions with good 
visibility. A total of 326 fish (including 8 carcasses) was counted between 
Ketchum Lake and Kakuchuya Creek. Only one fish (carcass) was seen downstream 
from Kakuchuya Creek. Three live fish were counted in Kakuchuya Creek. The 
total survey count included 330 coho salmon of which 9 were carcasses. 

The September 15 survey was conducted under fair to good visibility conditions. 
The weather was calm and overcast with occasional snow showers. A total of 350 
adults (335 live; 15 dead) was counted between Ketchum Lake and Kakuchuya Creek. 
Seventeen live fish were seen in Kakuchuya Creek but no fish were seen in the 
mainstem downstream from that point. The total survey count included 367 coho 
salmon of which 15 were carcasses. 

The 1988 peak count of 367 fish was higher than the 1986 count of 276 fish but 
lower than the 1986 count of 798 fish (Table 7). 

Flannigan Slough Surveys. Flannigan Slough (also known as Wilms Creek) was 
surveyed three times in 1988 (Table 8). Two of the surveys were conducted 
jointly by the ADF&G Couanercial Fisheries and Sport Fish Divisions while the 
third was conducted by DFO. On October 22, counts made by two different 
observers during the same survey were 1,260 fish and 1,320 fish, respectively 
(average 1,290). DFO staff conducted two surveys on October 27 and obtained 
counts of 1,102 and 1,150, respectively (average 1,126) . An ADF&G survey on 
November 3 resulted in counts for independent observers of 1,115 and 1,500, 
respectively (average 1,308). Overall, surveys on the three dates yielded 
similar counts. Flannigan slough is probably the most favorable mainstem 
tributary for coho salmon surveys that has been located in the Taku River system. 
The fish are visible throughout nearly all of the stream. However, poor 
visibility due to glacial influence is a problem until late fall when the stream 
becomes clear. In some years, total spawner abundance in the survey area 
probably peaks days or weeks in advance of favorable visibility conditions. 

Yehting Creek Weir. The Yehring Creek weir was operated during August 12- 
October 23. A total of 1,423 adult coho salmon was counted. This was the first 



year when the weir remained relatively fish-tight throughout the season. Adult 
(age .1) estimates for weir counts in 1986 and 1987 were 1,988 and 1,622, 
respectively (Table 8). However, an unknown number of fish passed the weir 
uncounted during both of those years. Daily counts for 1988 and other details 
of the Yehring Creek coho salmon research project were reported by Elliott and 
Sterritt (1989). 

Hackett River Weir. DFO operated a coho salmon weir on the Hackett River during 
July 11-October 14. A total of 1,260 fish was counted. Counts during previous 
years were 1,031, 2,723 and 1,715 for 1985, 1986 and 1987, respectively. Weekly 
counts for 1988 are shown in Appendix D.4. 

Upper Nahlin River and Tatsarnenie River weirs. Adult enumeration weirs were 
operated on the Tatsamenie (DFO) and upper ~ahlin Rivers (ADF&G-SF). A total 
of 663 fish was counted at the Tatsamenie ~iver while 1,322 were counted at the 
Nahlin River (Appendix D.4). The operation of these weirs is described in more 
detail in previous sections. 
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Table  1. Es t imated  h a r v e s t ,  s t o c k  d i s t r i b u t i o n  and escapement of upper  Nahl in  
River  coho salmon by f i s h e r y ,  1988. 

F i s h e r y  
Number o f  Tags Expanded Number of 

Recovered Recover ies  F i s h  Percen t  

T r o l l  

Purse  Se ine  

D r i f t  G i l l  Net (115) 1 2.811 120 3 .9  
(111) 5 10.689 454 - - 14.7 - 

S u b t o t a l  

Juneau Spor t  

Alaska ~ i s h e r i e s  ( S u b t o t a l )  

I n r i v e r  Commercial 

I n r i v e r  Teat 

I n r i v e r  Food 

I n r i v e r  ( S u b t o t a l )  

T o t a l  Catch ( S u b t o t a l )  

Escapement 

T o t a l  Return 3 5  - 3,083 100.0 

' Harvest  by Canadian i n r i v e r  f i s h e r i e s  was e s t i m a t e d  from s p a g h e t t i  t a g  d a t a  
( s e e  t e x t ) .  No e s t i m a t e  was a v a i l a b l e  f o r  t h e  i n r i v e r  food  f i s h e r y  which 
h a r v e s t e d  a  t o t a l  of 98 f i s h .  



Table 2. Estimated ha rves t ,  s tock  d i s t r i b u t i o n  and escapement of Tatsamenie 
River coho salmon by f i s h e r y ,  1988. 

Fishery  
Number of Tags Expanded Number o f  

Recovered Recoveries F i sh  Percent  

T r o l l  1 7  45.452 4 8 1 22.0 

Purse Seine 1 2.932 3 1 1.4 

D r i f t  G i l l  N e t  (111) 3 0 81.189 860 39.2 

Juneau Sport 2 8.650 92 4.2 

- 
Alaska F i s h e r i e s  (Sub to t a l )  5 0 138.223 1,464 66.8 

I n r i v e r  Commercial 

I n r i v e r  T e s t  

I n r i v e r  Food 

I n r i v e r  Sport  

I n r i v e r  (Sub to t a l )  

To ta l  Catch (Sub to t a l )  - - 1,528 69 .7  

Escapement 3 2  6 2 . 6 0 7  663 30.3 

Tota l  Return 8 2 - 2,191 100.0 

Harvest by Canadian i n r i v e r  commercial and test  f i s h e r i e s  was e s t ima ted  from 
s p a g h e t t i  t a g  d a t a  ( s ee  t e x t ) .  No e s t i m a t e  was a v a i l a b l e  f o r  t h e  i n r i v e r  food 
f i s h e r y  which harves ted  a  t o t a l  of 98 f i s h .  



Table 3 .  Estimated ha rves t  r a t e  by f i s h e r y  f o r  coho salmon r e t u r n s  t o  t h e  Taku 
River ,  1988. 

Harvest Rate (Propor t ion)  

F ishery  Nahlin River Tatsarnenie River 

T r o l l  

Purse Seine 

Lynn Canal G i l l  N e t  

Juneau Sport 

D i s t r i c t  111 G i l l  Net 

Marine (Sub to t a l )  0.392 0.668 

I n r i v e r  Commercial 

I n r i v e r  T e s t  

I n r i v e r  Food 

I n r i v e r  Sport  

I n r i v e r  (Sub to t a l )  0 .294 0.088 

Tota l  



Table 4 .  Es t ima ted  h a r v e s t  d i s t r i b u t i o n  of Taku River  coho salmon i n  marine f i s h e r i e s  by 
g e a r  t y p e ,  1988. The t r o l l  pe rcen tage  i s  l i s t e d  by quadrant  wh i l e  t h e  d r i f t  
g i l l n e t  pe rcen tage  i s  l i s t e d  by d i s t r i c t .  S t r a t i f i c a t i o n  i s  by quadrant  
( t r o l l ) ,  d i s t r i c t  ( s e i n e  and g i l l n e t )  and p o r t  ( s p o r t )  . 

Tagging Locat ion  (Pe rcen t  

Yehring A1 1 
Gear Yehring Canadian Creek 6 Tatsamenie Shes lay  Nahlin Taku 
Type Area Creek Mainstem Mainstem River  River  River  Tags 

T r o l l  Northwest 
Nor theas t  
Southwest 
Sou theas t  

T o t a l  

Seine  T o t a l  

G i l l  Net D i s t .  115 
D i s t .  111 

T o t a l  

Spor t  T o t a l  7.6 12.9 9.7 6.3 2.4 38.7 10.2 

Grand T o t a l  100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Sample Size 95 60 155 5 0 34 11 25 9 



Table 5 .  Est imated  ha rves t  d i s t r i b u t i o n  of Taku River  coho salmon i n  marine f i s h e r i e s  by 
a r e a ,  1988.  S t r a t i f i c a t i o n  i s  by PMFC a r e a  ( t r o l l ) ,  d i s t r i c t  ( s e i n e  and 
g i l l n e t )  and p o r t  ( s p o r t )  . 

Tagging Locat ion  (Pe rcen t )  

Yehring A 1  1 
Gear Yehring Canadian Creek & Tatsamenie Shes lay  Nahl in  Taku 

Area Type Creek Mainstem Mainstem River River  River  Tags 

N .  Outs ide  T r o l l  15.6 16 .3  1 5 . 9  8 .6  33.6 0 .0  15 .8  

C .  Outs ide  T r o l l  4.2 2 . 1  3 .3  0.0 0.0 0.0 2 . 1  

S. Outs ide  T r o l l  0 .0  3.3 1.4 2 .3  0.0 0.0 1 . 3  

C .  Intermed. T r o l l  7 .8  27.4 1 6 . 0  13.0 1 7 . 6  0 .0  14.7 
Seine  0 . 0  0 .0  0 .0  2.4 0.0 0 .0  0.9 
Spor t  0.0 - 0 . 0  0.0 - 0.0 - 0 . 0  - 35.5 1.3 

T o t a l  7.8 27.4 16.0 15.4 1 7 . 6  35.5 16.9 

S. Intermed. T r o l l  0.9 0 .0  0 . 5  1.4 2.3 0.0 0 .8  
Seine  - 0 . 0  - 0.0 0.0 0 .0  0 . 0  - - 3.4 - 0.1 - 
T o t a l  0 . 9  0.0 0 . 5  1.4 2 . 3  3.4 0 . 9  

Lynn Canal  G i l l  Net 6.1 6.5 6.2 0 .0  4 .1  11.1 4.9 

Steph.  Pass  G i l l  Net 5 7 . 1  31.4 46.4 65.3 39.7 42.1 48.4 
Spor t  - 8 . 3  13.0 - 10.3 - 7.0 2.7 7.9 9.7 

T o t a l  65.4 44.4 56.7 72.3 42.4 50 .0  58 .1  

Grand T o t a l  

Sample Size 8  6  6  0  146 4  5  30 1 0  238 



Table 6. Estimated concentration (tags per 1,000 fish) of coded-wire tagged 
Taku River coho salmon in Southeast Alaska commercial fisheries by 
PME'C area and in the Juneau sport fishery, 1988.  

Expanded Total concentration 
Area Gear Type ( s ) Recoveries Catch (tags/l, 000 fish) 

Northern 
Outside Troll 

Central 
Outside Troll & Seine 

Southern 
Outside Troll & Seine 9.037 222,527 0.04 

Central 
Intermediate Troll & Seine 108.743 103,720 1 .05  

Southern 
Intermediate Troll & Seine 6.682 60,871 0.11 

Lynn Canal Gill Net 

Stephens 
Passage Gill Net 

Juneau sport 



T a b l e  7 .  Escapement  c o u n t s  f o r  t h r e e  u p p e r  Taku R i v e r  coho sa lmon s t o c k s ,  1985- 
1988 .  

L o c a t i o n  
No. o f  

Year  Type D a t e  (3) Agency F i s h  

Upper ~ a h l i n  R i v e r  1986 H e l i c o p t e r  09/18-19 ADF&G 318 
1987 H e l i c o p t e r  09 /15  ADF&G 1 6 5  
1988 H e l i c o p t e r  09 /08  ADF&G 694 
1988 H e l i c o p t e r  09 /15  ADF&G 655 
1988 W e i r  07/25-09/23 ADF&G 1 , 3 2 2  

Dudidontu  R i v e r  

H a c k e t t  ~ i v e r '  

1986 H e l i c o p t e r  09 /18  ADF&G 798 
1987 ~ e l i c o p t e r  09 /15  ADFCG 276 
1988 ~ e l i c o p t e r  09 /08  ADF&G 330 
1988 H e l i c o p t e r  09 /15  ADF&G 367 

1985 W e i r  08/06-10/20 DFO 1 , 0 3 1  
1986 Weir 08/03-10/10 DFO 2 , 7 2 3  
1987 Weir 08/08-10/13 DFO 1 , 7 1 5  
1988 Weir 07/11-10/14 DFO 1 , 2 6 0  

Ta t samen ie  R i v e r  1988 Weir 07/31-11/08 DFO 663 

Canada Depar tment  o f  F i s h e r i e s  a n d  Oceans d a t a .  



Table 8. Coho salmon escapement weir counts and peak and near-peak survey counts 
for two lower Taku River tributaries, 1984-1988. 

Location 
NO. of 

Year TYPe Date (3) Agency Fish 

Flannigan Slough 1984 Helicopter 10/21 ADF&G-SF 1,480 
1985 Helicopter 10/21 ADF&G-SF 2,320 
1986 Helicopter 10/31 ADF&G-SF 860-1,330' 
1987 Helicopter 11/04 ADFLG-SF/CF 1,950-2,250' 
1988 Helicopter 10/22 ADF&G-SF/CF 1,260-1, 320' 
1988 Helicopter 10/27 DFO 1,102-1, 1502 
1988 Helicopter 11/03 ADF&G-SF/CF 1,115-1, 5001 

Yehring Creek 1986 Weir 08/23-10/03 ADF&G-SF 1,988) 
1987 Weir 08/16-09/30 ADF&G-SF 1,622) 
1988 Weir 08/12-10/23 ADF&G-SF 1,423 

'counts by two independent observers. 

'counts from two surveys by the same observer. 

' ~ t  is probable that some fish escaped uncounted during high water periods when 
the weir was inoperative in 1986 and 1987. The counts for Yehring Creek 
represent age .1 fish only. In addition, there were estimated to be 128 age 
.O jacks in the escapement count in 1986 and 5 in 1987. No jacks were counted 
in 1988 when the weir pickets were more widely spaced. 
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Figure 2 .  Average weekly proportion of the  t o t a l  coho salmon t r o l l  catch 

( l i n e  graph) and estimated t r o l l  catch of coded-wire tagged coho 

salmon from Yehring Creek and rear ing areas  along the  Canadian 

main3tem (bar graph) , 1988. 
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Figure 3 .  Average weekly proportion of the  t o t a l  coho salmon t r o l l  catch 

( l i n e  graph) and estimated t r o l l  catch of coded-wire tagged coho 

salmon from the  Taku River mainstem val ley  (Yehring Creek and 

Canaaian mainstem) and the  Tatsamenie River (bar graph),  1988.  
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Figure 4 .  Average weekly proport ion of t h e  t o t a l  coho salmon t r o l l  ca tch  

( l i n e  graph) and est imated t r o l l  ca tch  of coded-wire tagged coho 

s a l m d ~  from t h e  Sheslay River and a l l  tagging loca t ions  i n  t h e  

Taku 'k iver  drainage (bar  graph),  1988. 
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Figure 5 .  Average weekly proport ion of t h e  t o t a l  D i s t r i c t  111 d r i f t  g i l l  net 

coho salmon ca tch  ( l i n e  graph) and est imated ca tch  of coded-wire 

tagged coho salmon from Yehring Creek and r e a r i n g  a reas  along t h e  

Canaaian mainstem (bar graph) , 198 8 .  
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Figure 6 .  Average weekly proport ion of t h e  t o t a l  D i s t r i c t  111 d r i f t  g i l l  ne t  

coho salmon catch ( l i n e  graph) and est imated ca tch  of coded-wire 

tagged coho salmon from t h e  Taku River mainstem va l l ey  (Yehring 

Creek and Canadian mainstern) and t h e  Tatsamenie River (bar graph) ,  

1988. 
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Figure 7 .  Average weekly proportion of the t o t a l  Dis tr ic t  111 d r i f t  g i l l  net 

coho salmon catch ( l i n e  graph) and estimated catch of  coded-wire 

tagged coho salmon from the Sheslay and Nahlin Rivers (bar graph), 
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Figure 8 .  Estimated weekly proportion of  cumulative CPUE a t  Canyon Island for 

coho-salmon stocks in  the Nahlin, Hackett and Tatsamenie Rivers 

based on weir recoveries of spaghetti tags,  1988. 
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Figure 9. Weekly proportion of the total coho salmon count at weirs on the 

Nahlin, Hackett and Tatsamenie Rivers, 1988. 



APPENDICES 



Appendix A.1. Length-frequency distribution of juvenile coho salmon 
tagged at Little Tatsamenie Lake, July 20 - August 9, 1988. 

Length Number Length Number Length Number 
(mm) of F i s h  (mm) of F i s h  (mm) o f  F i s h  

6  0  47 89 2 1  1 1 8  1 
6  1 4 1  9  0  1 7  1 1 9  0 
6  2  45 9 1 11 1 2 0  0 
6  3  35 9  2  1 0  1 2 1  0  
6  4  29  9  3  7  1 2 2  0  
6  5  4 1  9  4  7 1 2 3  0  
6  6  27 9  5  8  1 2 4  0  
6  7  2 1  96 8  1 2 5  0  
6  8  25  9 7  7  1 2 6  0 
69 2 1  9  8  6  127  0 
7  0  2 1  99 6 1 2 8  0 
7  1 1 5  100 3  1 2 9  0  
72 1 6  1 0 1  6 1 3 0  0  
73 29  102  1 1 3 1  0 
7  4  27 1 0 3  5 1 3 2  0  
75 3  1 104  .4  1 3 3  0  
76 35 1 0 5  2  
7  7  1 4  106  3  
78 27 107 1 Total  92 6  
79 34 108  1 
8  0  20 109  2  Mean 7 6 . 1  
8  1 24 110  1 
8  2  26  111 0  Median 74 
83 2 1  112 3  
84 23 113  0  Range 60-118 
85 29 114 0  
86 22  1 1 5  1 90% 62-92 
8  7 1 6  116  1 
8  8  2 1  117 0  50% 65-85 



Appendix A.2. Age-length sample from juvenile coho salmon tagged at Little 
Tatsamenie Lake, 20 July - 9 August 1988. 

Number of Fish Number of Fish 
Length ........................ Length ........................ 
(mm) Age O+ Age 1+ Total (mm) Age O+ Age 1+ Total 

Total 3 8 

Mean 64.4 

Median 6 4 

Range 60-74 



Appendix B.1. Map of Southeast Alaska s t a t i s t i c a l  f i s h i n g  d i s t r i c t s .  



Appendix B . 2 .  S t a t i s t i c a l  a r ea s  of Southeast  Alaska belonging t o  P a c i f i c  
Marine F i s h e r i e s  Commission (PMFC) a r e a s  and quadran ts .  

S t a t i s t i c a l  Areas 
PMFC Area ~ b b r e v i a t i o n  ( D i s t r i c t s )  

Northern Outside 

Cen t r a l  Outside 

Southern Outside 

Southern In s ide  

NOUT 

COUT 

SOUT 

SIN 

Southern In te rmedia te  SNTR 

Cen t r a l  I n s ide  C I N  

Stephens Passage 

Cen t r a l  In te rmedia te  

STEP 

CNTR 

Lynn Canal LYNN 115 

S t a t i s t i c a l  Areas 
Quadrant Abbreviat ion ( D i s t r i c t s )  
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Southwest 

Southeast  
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Appendix C . 1 .  Dai ly  count of age .1 coho salmon a t  t h e  Nahlin River  Weir, 
1988. 

Dai ly  Cum. Number of 
Date Count Count Ad C l i p s  Tags Comments 

Ju ly  
J u l y  
Ju ly  
Ju ly  
J u l y  
Ju ly  
Ju ly  
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 

0 Weir i n s t a l l e d  ( f i s h - t i g h t )  
0 Trap not  ope ra t i ng  
0 F i sh  allowed t o  pas s  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 ' 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
2 
0 
1 
0 



Appendix C . 1 .  (page 2 of 2)  

Dai ly  Cum. Number of 
Date Count Count Ad C l i p s  Tags Comments 

Sept .  1 
Sept .  2  
Sept .  3  
Sept .  4 
Sept .  5  
Sept .  6  
Sept .  7  
Sept .  8  
Sept .  9  
Sept .  1 0  
Sept .  11 
Sept .  12 
Sept .  13 
Sept .  1 4  
Sept .  15 
Sept .  1 6  
Sept .  17 
Sept .  18 
Sept .  19 
Sept .  20 
Sept .  21 
Sept .  22 
Sept .  23 

0 
1 
0 
5 
3 
0 
1 
0 Survey: 545  above, 149 below1 
0 
0 
0 
2 
0  
1 
1 Survey: 4 4 6  above, 209 below1 
2 

1 
Last d a i l y  w e i r  count2 
Hel icopter  count below w e i r  

- - 

Tota l  count 1,322 3 1 2 4 

E s t .  t o t a l  number of ad c l i p s  = 32.397 

E s t .  t o t a l  number of t a g s  = 31.101 

E s t .  P ropor t ion  tagged = 0.02353 

Hel icopter  surveys.  Above and below f i g u r e s  i n d i c a t e  survey counts  upstream 
and downstream from t h e  weir ,  r e spec t ive ly .  

Ad c l ipped  f i s h  were enumerated on September 22, but  were not  sampled f o r  
t a g  r e t e n t i o n .  



Appendix C . 2 .  Daily count of a d u l t  coho salmon a t  t h e  Tatsamenie Weir, 1988. 

Sampled 
Dai ly  Cum. For Ad C l i p s  

Date Count Count Ad C l i p s  Observed Comments 

Ju ly  3 1  
Aug . 2 1  
Aug. 22 
Aug. 23 
Aug. 24 
Aug. 25 
Aug. 26 
Aug . 27 
Aug. 28 
Aug. 29 
Aug . 30 
Aug. 3 1  
Sept .  1 
Sept .  2 
Sept .  3 
Sept .  4 
Sept .  5 
Sept .  6 
Sept .  7 
Sept .  8 
Sept .  9 
Sept .  10 
Sept .  11 
Sept .  12 
Sept .  13  
Sept .  1 4  
Sept . 15 
Sept .  1 6  
Sept .  1 7  
Sept .  18 
Sept .  19  
Sept .  20 
Sept .  2 1  
Sept .  22 
Sept .  23  
Sept . 24 
Sept . 25 
Sept .  26 
Sept .  27 
Sept .  28 
Sept .  29 
Sept .  30 
O c t .  1 
O c t .  2 
O c t .  3 
Oct. 4 
O c t .  5 
O c t .  6 

0 Weir i n s t a l l e d  
0 F i r s t  coho salmon 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
3 
1 
0 
0 
0 
0 
3 
0 
0 
0 
0 
8 
2 
4 



A p p e n d i x  C.2. ( p a g e  2 of 2 )  

S a m p l e d  
D a i l y  C u m .  For Ad C l i p s  

D a t e  C o u n t  C o u n t  A d  C l i p s  O b s e r v e d  

O c t .  7 
O c t .  8 
O c t .  9 
O c t .  1 0  
O c t .  11 
O c t .  1 2  
O c t .  13 
O c t .  1 4  
O c t .  1 5  
O c t .  1 6  
O c t .  1 7  
O c t .  1 8  
O c t .  1 9  
O c t .  20 
O c t .  21 
O c t .  22 
O c t .  23 
O c t .  24 
O c t .  25 
O c t .  26 
O c t .  27 
oct .  28 
O c t .  29 
O c t .  3 0  
O c t .  31 
N o v .  1 
N o v .  2 
N o v .  3 
N o v .  4 
N o v .  5 
N o v .  6 
NOV. 7 
N o v .  8 

1 
13 
6 

1 2  
3 
1 
1 
0 
0 
3 
0 
0 
0 
2 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
3 
1 W e i r  r e m o v e d  

B e l o w  W e i r  2 0 663 0 0 ~ o o t  count  

T o t a l  663 643 7 4 

N u m b e r  of ad c l i p s  s a m p l e d  f o r  tags - 3 9 

N u m b e r  of tags i n  s a m p l e  - 32 

E s t .  t o t a l  number of ad c l i p s  = 76.302 

E s t .  t o t a l  number of t ags  = 62.607 

E s t .  proportion-tagged - 0.09443 



Appendix D . 1 .  Estimated weekly proportion of the total troll catch  of 
coded-wire tagged Taku River coho salmon, 1988. 

Tagging Loca t ion  

Yehring A 1  1 
Mid-Week Yehring Canadian Creek & Tatsarnenie S h e s l a y  Taku R. 

Date Creek Mainstem Mainstem R i v e r  R i v e r  Tags 

June 15 
June 22 
June 29 
J u l y  6 
J u l y  13 
J u l y  20 
J u l y  27 
Aug. 3 
Aug. 10 
Aug. 17 
Aug. 24 
Aug. 31 
S e p t .  7 
S e p t .  14 
Sep t  . 21 

T o t a l  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample S i z e  3 7 36 7 3 17 19 113 



Appendix D.2. Estimated weekly proportion of the total drift gill net catch of 
coded-wire tagged Taku River coho salmon in District 111, 1988. 

Tagging Location 

Yehring All 
Mid-Week Yehring Canadian Creek & Tatsamenie Sheslay Nahlin Taku R. 
Date Creek Mainstem Mainstem River River River Tags 

June 15 
June 22 
June 29 
July 6 
July 13 
July 20 
July 27 
Aug. 3 
Aug. 10 
Aug. 17 
Aug. 24 
Aug. 31 
Sept. 7 
Sept. 14 
Sept. 21 

Total 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample Size 5 0 19 6 9 3 0 13 5 118 



Appendix D.3. Es t ima ted  weekly p r o p o r t i o n  of  t h e  t o t a l  m i g r a t i o n  o f  Nahl in  River ,  
Hacke t t  R ive r  and Tatsamenie  R ive r  coho salmon a t  Canyon I s l a n d  b a s e d  on 
s p a g h e t t i  t a g  r e c o v e r i e s  compared w i t h  t h e  weekly p r o p o r t i o n  o f  t o t a l  t o t a l  

f i s h w h e e l  CPUE of coho salmon, 1988.  

Mid-Week 
Date 

Nahl in  
R ive r  

Recovery Loca t ion  ( P r o p o r t i o n )  
T o t a l  

Hacket t  
River  

Tatsamenie  F ishwheel  
R i v e r  CPUE 

J u l y  6 
J u l y  1 3  
J u l y  20 
J u l y  27 
Aug. 3  
Aug. 10 
Aug. 17  
Aug. 24 
Aug. 31 
S e p t .  7 
Sept  . 1 4  

T o t a l  1.000 1.000 1.000 1.000 

Sample S i z e  33 5 0  33 2,158 



Appendix D.4. Weekly c o h o  salmon e s c a p e m e n t  c o u n t  a t  w e i r s  on t h r e e  t r i b u t a r i e s  o f  t h e  
Taku R i v e r ,  1988 .  

Mid-Week 
Date  

N a h l i n  
R i v e r  

L o c a t i o n  (Weekly Weir Count )  

H a c k e t t  T a t s a m e n i e  
R i v e r  R i v e r  

J u l y  27 
Aug. 3  
Aug. 1 0  
Aug. 1 7  
Aug. 24 
Aug. 31  
S e p t .  7  
S e p t .  14  
S e p t .  2 1  
S e p t .  28 
O c t .  5 
Oct  .12 
O c t .  1 9  
O c t .  26 
Nov. 2  
Nov. 9  

Number r e m a i n i n g  
downstream from t h e  weir 57 

T o t a l  Escapement  1 , 3 2 2  1 , 2 6 0  663 

D a t e s  o f  O p e r a t i o n  J u l y  25- J u l y  11- J u l y  31- 
S e p t .  2 3  O c t .  14 Nov. 8  



 

The Alaska Department of Fish and Game (ADF&G) administers all programs and activities free from 
discrimination based on race, color, national origin, age, sex, religion, marital status, pregnancy, 
parenthood, or disability. The department administers all programs and activities in compliance with Title 
VI of the Civil Rights Act of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans 
with Disabilities Act (ADA) of 1990, the Age Discrimination Act of 1975, and Title IX of the Education 
Amendments of 1972.  
If you believe you have been discriminated against in any program, activity, or facility please write: 

 ADF&G ADA Coordinator, P.O. Box 115526, Juneau AK 99811-5526 
 U.S. Fish and Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington VA 22203 
 Office of Equal Opportunity, U.S. Department of the Interior, Washington DC 20240 

The department’s ADA Coordinator can be reached via phone at the following numbers:  
(VOICE) 907-465-6077, (Statewide Telecommunication Device for the Deaf) 1-800-478-3648, (Juneau 
TDD) 907-465-3646, or (FAX) 907-465-6078 

For information on alternative formats and questions on this publication, please contact: 
ADF&G, Sport Fish Division, Research and Technical Services, 333 Raspberry Road, Anchorage AK 99518 
(907)267-2375. 
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