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ABSTRACT 

Adu l t  p i n k  salmon (Oncorhynchus gorbuscha) were tagged i n  12 stream systems i n  
Southern Southeastern Alaska du r i ng  the  summer o f  1982 t o  o b t a i n  Peterson pop- 
u l a t i o n  est imates o f  t he  t o t a l  p i nk  salmon escapement t o  each of the streams. 
The est imates were t o  be used i n  e s t a b l i s h i n g  a  c o r r e c t i o n  f a c t o r  t o  conver t  
the  c u r r e n t  peak escapements t o  t o t a l  escapement est imates i n  Southern South- 
eastern f o r  t h e  U.S./Canada Salmon I n t e r c e p t i o n  Research s tud ies .  However, as 
a  r e s u l t  of t he  h igh  inc idence o f  s t r a y i n g ,  most est imates were o f  l i t t l e  
value. S t ray ing  was documented from 10 o f  t he  12 tagging l o c a t i o n s  which was 
f a r  more s i g n i f i c a n t  than was a n t i c i p a t e d  and w i l l  have an impact on. t he  c u r r e n t  
method o f  reg iona l  escapement es t imat ion .  

KEY WORDS: Pink salmon, s t ray ing ,  Peterson popu la t i on  est imates, escapement 
es t imat ion .  



INTRODUCTION 

I n  J u l y  1982, the Alaska Department o f  F ish  and Game's (ADF&G) Southeastern 
Alaska Region I Pink (Oncorhynchus  g o r b u s c h a )  and Chum (0.  keta) Salmon Pro- 
j e c t  i n i t i a t e d  a p ink  salmon tagging p r o j e c t  i n  Southern Southeastern Alaska. 
The ob jec t  o f  the  tagging was t o  p rov ide  Peterson popu la t i on  est imates o f  t he  
t o t a l  p ink salmon escapements t o  12 stream systems, 6 i n  the  Ketchikan manage- 
ment area and 6 i n  the Petersburg management area. This  tagging p r o j e c t  was 
p a r t  of the  J o i n t  U. S. /Canada Salmon I n t e r c e p t i o n  Research P r o j e c t  which was 
es tab l ished i n  1982 t o  i d e n t i f y  i n t e r c e p t i o n  ra tes ,  m ig ra t i on  routes,  run  t im ing ,  
and degree o f  s tock i n te rm ing l i ng  between U.S. and B r i t i s h  Columbia f i s h e r i e s  
resources. 

The t o t a l  popu la t ion  est imates were t o  be used t o  f i n d  a c o r r e c t i o n  f a c t o r  t o  
conver t  the  peak survey est imates i n t o  t o t a l  escapement est imates. The method 
of es t ima t ing  animal populat ions from the  r a t i o  o f  marked t o  unmarked members 
has been employed by many i nves t i ga to rs .  Howard (1948) and Schaefer (1951) 
thoroughly discuss the theory and procedures invo lved i n  an enumeration problem 
of t h i s  type. 

The c o r r e c t i o n  fac to r ,  one f o r  t he  Ketchikan management area and one f o r  the 
Petersburg area, was t o  have been used on a l l  streams i n  each area t o  de r i ve  a 
reasonable est imate o f  the  t o t a l  Southern Southeastern p ink  salmon escapement. 
This  c o r r e c t i o n  was needed f o r  the U.S./Canada Salmon I n t e r c e p t i o n  Research t o  
make a l l  escapement est imates comparable between work conducted i n  Southeastern 
Alaska and nor thern  B r i t i s h  Columbia. Current escapement es t ima t ion  techniques 
i n  Southeastern Alaska i nvo l ve  use o f  peak salmon counts t o  de r i ve  o v e r a l l  d i s -  
t r i c t  escapement indexes (Jones and Dangel 1981 ), w h i l e  i n  nor thern  B r i t i s h  
Columbia, t o t a l  stream escapement est imates are  ca l cu la ted  us ing several survey 
techniques (Cousens e t  a1 . 1982). 

NETHODS 

Tagging s t a r t e d  on the  l a s t  day o f  J u l y  and was completed by l a t e  August. The 
l o c a t i o n  o f  each o f  t he  tagging streams i s  shown i n  F isure  1. This  s e t  c f  12 
streams was chosen on the  bas is  o f  f i s h  a v a i l a b i l i t y .  The area management 
b i o l o g i s t s  i n  Ketchikan and Petersburg were asked t o  n o t i f y  the  p r o j e c t  members 
as soon as there was s i g n i f i c a n t  p ink  salmon bu i l dup  o f f  any o f  the  streams i n  
e i t h e r  area. 

A l l  tagging was conducted w i t h  a f i e l d  crew of f i ve .  A 150-foot (45.8 m) beach 
seine was s e t  us ing two small boats, one f o r  towing the ne t  and the o the r  t o  
f r e e  the  n e t  from rocks and snags on the  bottom. Once a successful  s e t  was 
made and bagged, po r tab le  tagging tab les  were s e t  up on the  beach adjacent  t o  
the net.  Dip nets were used t o  remove p ink  salmon from the  seine and p lace them 
on the  tagging tab les .  Colored Peterson d i s k  tags were placed j u s t  i n  f r o n t  of 
the dorsal  f i n  i n  t h e  backs o f  t he  f i s h  which were re leased a f t e r  tagging. 

The Peterson d i s k  tags were 1-1/2 i n  (3.8 cm) i n  diameter t o  e a s i l y  d i s t i n g u i s h  
them f rom the  3/4 i n  (1.9 cm) tags being used f o r  ocean tagging. The tags were 
coded w i t h  a unique l e t t e r  f o r  each study stream. 
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The number of pink salmon tagged was limited t o  500 per stream w i t h  most of the 
tagging conducted in t he  i n t e r t i da l  areas.  The only exception t o  t h i s  was Cow 
Creek in D i s t r i c t  101. In t h i s  stream 444 of the 460 to ta l  tags were placed on 
pink salmon captured in a pool well above the i n t e r t i da l  area .  All of the  other 
streams e i t he r  had few f i s h  above the i n t e r t i da l  area ,  o r  the stream i t s e l f  was 
unsuitable f o r  tagging because of an i r regu la r  bottom or  snags in the stream. 
All tagging i n  the  i n t e r t i da l  areas was conducted on schools of pink salmon near 
the mouth of the stream. 

The number of tags placed i n  each stream system was determined by tag ava i l -  
a b i l i t y .  Of the 14,000 tags ordered only 4,000 arrived i n  time f o r  the s t a r t  
of the project  so we were forced t o  cut  the maximum number of tags per stream 
t o  500 from the o r ig ina l ly  planned 1,000. Appendix Table 1 l i s t s  the tagging 
streams with the stream number, tag colors and l e t t e r ,  and the t o t a l  number of 
pink salmon tagged. 

The recovery e f f o r t  was t o  have been handled by recovery teams from the ADF&G 
Stock Separation Project  which was conducting ocean tagging and stream recovery 
f o r  the U.S./Canada Salmon Interception Research Project  in  Southern Southeast- 
ern Alaska. However, i t  was impractical f o r  t h e i r  teams t o  do the  recovery f o r  
both projects  and provide adequate coverage f o r  each. Subsequently, two addi- 
t ional  seasonal employees were hired t o  do secondary tag recovery. They were 
flown t o  recovery streams da i l y  from Ketchi kan i n  l a t e  August and September. 

RESULTS 

Recoveries indicated t ha t  the re  was s ign i f i can t  s t raying from the tagging loca- 
t ions  (Appendix Table 2 ) .  For example, no tagged pink salmon were released i n  
Big Goat Creek, Rudyerd Bay (Figure 2 ) ,  but a t o t a l  of 50 p i n k  salmon w i t h  
secondary tags were recovered from t h i s  system. We had tagged i n  three  streams 
in the area:  Valentine Creek, Nooya Creek, both about 3 t o  4 m i  ( 5  t o  6 km) 
away; and Sandpiper Creek, about 6 m i  (9.6 km) away. The majority of the tags 
recovered in  Big Goat Creek (39) were from the tagging off  the mouth of Valentine 
Creek, 10 were from Nooya Creek and 1 was from tagging conducted off  the mouth 
of Sandpiper Creek. In the Rudyerd Bay area as  a whole, more tags were recov- 
ered from s t r a y  pink salmon than were recovered from pink salmon t ha t  had remained 
i n  the systems in  which they had been o r ig ina l ly  tagged. 

Appendix Table 3 l i s t s  the Peterson est imates f o r  each of the surveys on each 
tagged system. The f i r s t  ( t o t a l )  Peterson est imate i s  the  r e s u l t  of using a l l  
1 ive and dead pink salmon i n  the system w i t h  a l l  observed tags .  The dead e s t i -  
mate uses only observed carcasses and the numbers of tagged carcasses observed 
during the survey. The peak est imate f o r  each stream was provided by the  area 
management s t a f f .  Peterson population estimates from the recoveries a t  each sys- 
tem ranged the same as  the peak est imate t o  over a hundred times as high as the 
peak . 
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Figure 2 .  Rudyerd Bay secondary p i n k  salmon tagging streams. 



DISCUSSION 

Peterson estimates for  any of the streams are of questionable value because 
of the observed straying. The estimates l i s ted  in Appendix Table 3 were der- 
ived af te r  f i r s t  subtracting the number of observed strays (Appendix Table 4 )  
from the number of tag releases for each stream. I t  i s  very doubtful, however, 
that  we were able to  recover a l l  the strays from each of the streams. In the 
case of Vallenar Creek, one stray was recovered over 40 mi (64 km) to  the north 
of the tagging location and another almost 30 mi ( 4 8  km) south, on Prince of 
Wales Island (Figure 3 ) .  This demonstrates that the tags were spread out over 
so large an area that even with the extensive tag recovery e f fo r t  being applied 
as a resul t  of  the U.S./Canada Stock Interception Studies, i t  i s  very unlikely 
that  we recovered a l l  of the stray tags. 

If total  population estimates are necessary in the future,  they should be 
obtained with weirs, not tag and recovery estimates. With weirs, an absolute 
count of a l l  species present can be obtained. In-stream tagging was rejected 
as an option primarily because tagging would have had to  s t a r t  a t  l eas t  2 weeks 
l a t e r  to allow runs into the streams, and would thus have taken longer to  con- 
duct because of additional logis t ical  problems. As a resu l t ,  tagging would 
probably not have been completed until early September, thus jeopardizing recov- 
ery e f for t s  as the weather deteriorated in the fa1 I .  

Other problems have been documented with population estimation using the tag 
ra t io  method. Studies on the Lakelse River, British Columbia, have shown that  
the tag ra t jo  method of determining the s ize  of spawning populations of pink 
salmon overestimated the actual runs by 41.5% in 1 year, and 26.6% in another 
(Fisheries Research Board of Canada 1962). He1 l e  e t  a1 . (1964) compared the 
estimates by tag r a t io  with weirs in the upstream areas of Olsen Creek in Prince 
William Sound and found tha t  the two estimates were close fo r  one fork (the tag 
ra t io  method overestimated the minimal weir count by 5%), b u t  the tag r a t io  
estimate on the other fork was 41% larger than the weir count. 

The current system of escapement calculation in Southeastern Alaska needs to be 
reevaluated in l ight  of the resu l t s  of t h i s  study. The use of mouth counts in 
the estimate of escapement to  any system should be discontinued and current 
escapement estimates using mouth counts need to  be recalculated. A new escape- 
ment estimation method i s  being developed which will not consider mouth counts 
as part of the escapement to any given stream system. 
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Appendix Table 1 .  Pink salmon secondary tagging s t reams,  Southern Southeast-  
e rn  Alaska, 1982. 

DATE STREAM STREAM PRIMARY TAG ( 1 BACKPLATE ( 2 NUMBER 
TAGGED NUMBER NAME COLOR & LETTER COLOR & LETTER TAGGED .............................................................................. 
8 / 2 0 / 8 2  1 0 1 - 2 9 -  6 VALLENAR BAY YELLOW N YELLOW Q 515 

7 / 3 1 / 8 2  1 0 1 - 6 0 - 2 5  VALENTINE CREEK R/Y L RED 502 

8/ 1 / 8 2  1 0 1 - 6 0 -  9 NOOYA CREEK R/Y K RED 4 8 0  

8/ 2 / 8 2  1 0 1 - 6 0 - 2 0  S A N D P I P E R  CREEK R/Y I RED 501  

8/ 5 / 8 2  1 0 1 - 8 0 -  3 COW CREEK R/Y J RED 4 6 0  

8/ 7 / 8 2  1 0 1 - 9 0 - 2 9  T R A I T O R S  R I V E R  R/Y K RED 5 2 2  

8 / 1 8 / 8 2  1 0 6 - 1 0 - 3 0  EAGLE CREEK YELLOW M YELLOW O 4 7  8 

8 / 1 7 / 8 2  1 0 6 - 2 1 - 4 & 5  MCHENRY I N L E T  R/Y J YELLOW P 288 

8 / 1 6 / 8 2  1 0 6 - 2 2 - 8 & 1 0  MOSMAN I N L E T  YELLOW X 
YELLOW X 

TOTAL MOSMAN 

RED 4 5 0  
YELLOW K 50 

500 

8 / 1 9 / 8 2  1 0 7 - 1 0 - 3 0  UNION BAY YELLOW J YELLOW J 5 0 4  

8 / 1 3 / 8 2  1 0 7 - 2 0 - 3 0  MENEFEE R/Y I RED 505 

8 / 1 4 / 8 2  1 0 7 - 2 0 - 7 0  FOOLS I N L E T  R/Y L RED 4 8 8  .............................................................................. 

1 PRIMARY TAG COLORS WERE R/Y (RED/YELLOW) AND YELLOW 
2 I N  THE STREAMS WHERE I T  WAS NECESSARY T O  USE LETTERED 

TAGS AS BACKPLATES, T H E  LETTER WAS PLACED AGAINST THE 
F I S H  ( U P S I D E  DOWN), S O  THAT ONLY T H E  BLANK S I D E  OF THE 
TAG SHOWED T O  AN OBSERVER. 



Appendix Table 2. Tagged pink salmon strays recovered in Southern South- 
eastern Alaska, 1982. 

Tagging Tagging Recovery Recovery Number Recovery 
tocation Date Locat ion Date Recovered T v ~ e  

Eagle Creek 
Eagle Creek 
Eagle Creek 
HcHenry Inlet 
Uosman Inlet 

Coffman Cove, NE Prince of Wales Is. 
Marsh Island, W Coast of Etolin Is. 
Luck Point, 1 mile N. of Eagle Cr. 
Fools Inlet, SE Wrangell Is. 
Flat Creek, 4 ml. N of Hydaburg, 

lower Prince of Wales Is. 
Fools Inlet, SE Wrangell Is. 
East of Anan Bay, Bradfield Canal, 
SE of Wrangell 

Moser Bay, Behm Canal, N of Ketchikan 
Lunch Creek, Clover Passage, N of 
Ketchikan 

Survey Point, 10 ml. NW of Ketchikan 
Helm Bay, SE Cleveland Peninsula, 

Gillnet 
Gillnet 
Sport Fish 
Sport Fish 
Stream Survey 

Stream Survey 
Sport Fish 

Union Bay 
Fools Inlet 

Sport Fish 
Sport Fish 

Vallenar Bay 
Vallenar Bay 

Seine 
Sport Fish 

Vallenar Bay 
Vallenar Bay 

Behm canal 
Vallenar Bay 8/20 Canoe Pass, S Etolin Is. 8/15 2 Seine 
Vallenar Bay 8/20 Kegan Lake Cr., Moira Sound, SE 8/24 1 Stream Survey 

Prince of Wales Is. 
Valentine Cr. 7/31 Nooya Creek, Rudyerd Bay, NE of 9/14 1 Stream Survey 

Ketchikan 
Valentine Cr. 7/31 Sandpiper Cr., Rudyerd Bay, NE of 9/15 2 Stream Survey 

Ketchikan 
Valentine Cr. 7/31 Big Goat Cr., Rudyerd Bay, NE of 8/13 2 1 Stream Survey 

Ketchikan 
Valentine Cr. 7/31 Big Goat Cr., Rudyerd Bay, NE of 9/14 11 Stream Survey 

Ketchikan 
Valentine Cr. 7/31 Big Goat Cr., Rudyerd Bay, NE of 9/22 7 Sport Fish 

Nooya Cr. 

Nooya Cr. 

Ketchikan 
Sandpiper Cr., Rudyerd Bay, NE of 
Ketchikan 

Valentine Cr., Rudyerd Bay, NE of 
Ketchikan 

Rudyard Cr., Rudyerd Bay, NE of 
Ketchikan 

Rudyerd Cr., Rudyerd Bay, NE of 
Ketchikan 

Big Goat Cr., Rudyerd Bay, NE of 
Ketchikan 

Big Goat Cr., Rudyerd Bay, NE of 
Ketchikan 

Big Goat Cr., Rudyerd Bay, NE of 
Ketchikan 

Rudyerd River, Rudyerd Bay, NE of 
Ketchikan 

Rudyerd River, Rudyerd Bay, NE of 
Ketchikan 

Big Goat Cr., Rudyerd Bay, NE of 
Ketchikan 

Chickamin River, Ne of Behm Canal 
Chickamin River, NE of Behm Canal 
Navy Creek, SW Etolin Is. 

Stream Survey 

Stream Survey 

Stream Survey 

Stream Suryey 

Stream Survey 

Stream Survey 

Stream Survey 

Stream Survey 

Nooya Cr. 

Nooya Cr. 

Nooya Cr. 

Nooya Cr. 

Nooya Cr. 

Sandpiper Cr. 

Stream Survey Sandpiper Cr. 

Stream Survey Sandpiper Cr. 

Stream Survey 
Stream Survey 
Stream Survey 

Cow Creek 
unknown l 
Unknown 1 

Bicolored tags were observed in l ive  pink salmon b u t  the tag number could 
not be distinguished. 



Appendix Table 3.  Peterson population estimates fo r  pink salmon using total  
estimates, compared with peak survey estimates, for  several 
streams in Southern Southeastern A 1  aska, 1982. 

T o t a l  Count  Dead 
S t r e a m  S t r e a m  Tagg ing  Recove ry  P o p u l a t i o n  P o p u l a t i o n  Peak 
Number Name DATE D a t e  E s t i m a t e  E s t i m a t e 1  Count  .......................................................................... 
1 0 1  29 06 V a l l e n a r  Bay 8/20 9 /13  3 2 , 5 8 1  1 2 , 0 0 0  

9/29 83 ,737  52 ,243  

1 0 1  60 25 V a l e n t i n e  Cr .  7 /31  8/13 43 ,386  30,000 
9/14 89 ,742  65 ,243  

1 0 1  60 09 Nooya C r .  8/ 1 9/14  1 ,501 ,066  1 , 2 5 1 , 2 7 2  13 ,000  

1 0 1  60 20 S a n d p i p e r  C r .  8 /  2  9 /15  475,857 271 ,488  8 ,000  

1 0 1  80 03 Cow C r .  8/ 5 8 /18  215,383 24 ,003  
9/17 231,826 156 ,082  

1 0 1  90 29 T r a i t o r s  River  8 /  7  8 /21  624 ,265  96,000 
9/14 237,100 252,504 

106  1 0  30 E a g l e  C r .  8 /18  8 /28  47 ,586  47,400 
9/23 707 ,653  186 ,936  

106  2 1  04&5 McHenry I n l e t  8 /17  8 /29  79 ,729  1 2 , 0 6 0  
9/12 210 ,128  
9/29 523,137 333 ,135  

1 0 6  22 8  Mosman I n l e t  8/16 8 /28  41 ,115  
9 /13  1 1 0 , 6 1 9  

1 0 7  1 0  30 Union Bay 8 /19  8/27 333,449 58,252 
9/14 546 ,054  
9/29 729,052 1 ,301 ,836  

1 0 7  20 30 Menefee  I n l e t  8 /13  8 /13  1 ,206 ,026  
9 /24  287 ,525  

107  20 70 F o o l s  I n l e t  8 /14 8/14 168 ,047  lO,8OO 
9/24 499,507 257,579 ........................................................................... 

I Total count population estimates use both l ive and dead estimates of pink 
salmon and a l l  tags observed during the survey. Dead population estimates 
use only dead pink salmon and tags observed on dead pink salmon so only the 
l a t e r  surveys, a f t e r  s ignif icant  die-off, could be used. The Peterson e s t i -  
mate uses the formula P = m(u+r)/r where m i s  the number of marked f i sh ,  r 
i s  recaptured marked pink salmon and u i s  captured unmarked pink salmon. 



Appendix Table  4.  Stream recovery in format ion  f o r  t h e  secondary t a g g i n g  
s t reams  i n  Southern S o u t h e a s t e r n  Alaska,  1982. 

STREAM STREAM TAGGING hWMBER OBSERVED RECOVERY TOTAL EXAMINED TAGS 
NUMBER NAME DATE TAGGED STRAYS DATE PINKS DEAD OBSERVED ................................................................................... 
1 0 1  29 06 V a l l e n a r  Bay 8 /20  515  8  9 /13  6 ,769  30 1 0 7  

9/29 1 4 , 2 8 2  5 ,753  87 

1 0 1  60 25 V a l e n t i n e  Cr .  7 / 3 1  502  4 2  8 /13  3 ,826  - 41  
9 /14  2 ,145  845  . 11 

1 0 1  60  0 9  Nooya C r .  8/  1 

1 0 1  60  20 S a n d p i p e r  C r .  8 /  2  

1 0 1  80 03  Cow C r .  8/ 5  

1 0 1  90 29 T r a i t o r s  R i v e r  8 /  7  

106  1 0  30 E a g l e  C r .  8 /18  

106  2 1  04&5  McHenry I n l e t  8/17 

106 22 8 Nosman I n l e t  8/16 

107  1 0  30 Union Bay 6/19 

107  20 30 Menefee I n l e t  8 /13  505 2  8 /13  7 ,190  300 3  
9/24 16 ,548  7 ,559  29 

107  20 70  F o o l s  I n l e t  8 /14  , 488 5  8 /14  13 ,530  270 3  9  
9/24 23,226 1 6 , 5 0 1  35 ................................................................................... 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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