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ABSTRACT 

A s tudy designed t o  e s t ima te  pink salmon (Oncorhynchus gorbuscha Wal baum) 
t o t a l  stream escapements was i n i t i a t e d  i n  1986 and cont inued i n  1987 i n  
Southeast  A1 aska i n  con junc t ion  with t h e  U. S./Canada Salmon Research program. 
New wei rs  were operated a t  P leasant  Bay Creek i n  Seymour Canal and a t  Black 
Bear Creek in  Union Bay. Two e x i s t i n g  wei rs  a t  Kadashan River  i n  Tenakee 
I n l e t  and Sashin Creek a t  L i t t l e  Por t  Walter were a l s o  opera ted  i n  1986 and 
1987. Pink salmon stream l i f e  e s t ima te s  were der ived  from a d a i l y  tagging 
and t a g  recovery s tudy .  Average stream l i f e  of pink salmon f o r  a l l  wei rs  
dec l ined  from a high weekly average of 33 days e a r l y  i n  t h e  run t o  a low 
weekly average of  4.5 days near  t h e  end of t h e  run. There were d i f f e r e n c e s  
i n  mean s tream 1 i f e  between streams and between 1986 and 1987. Calcula ted  
e s t ima te s  of t h e  number of l i v e  pink salmon present  each day were der ived  
from d a i l y  escapement and d a i l y  stream 1 i f e  f o r  each s t ream. This  was done 
t o  c a l i b r a t e  observer  a e r i a l  and f o o t  e s t ima te s .  Comparisons of a e r i a l  and 
f o o t  e s t ima te s  and pink salmon present  showed t h a t  surveyors  es t imated  about 
ha l f  o f  t h e  ac tua l  number of a v a i l a b l e  salmon. 

K E Y  WORDS: Pink salmon, Oncorhynchus gorbuscha, t o t a l  escapement, 
stream 1 i f e ,  observer  ca l  i b ra t ion ,  a e r i  a1 surveys,  f o o t  
surveys 



INTRODUCTION 

As part of the joint  U.S./Canada salmon research studies,  estimates of to ta l  
pink salmon escapements to  Southeast Alaska streams are required to  calculate 
total  numbers of tagged f i sh  reaching spawning systems for  use in contribu- 
t ion ra te  analysis. With over 2,000 pink salmon spawning streams in South- 
east  Alaska, enumerating total  annual escapement to  each system i s  not 
feasible.  This study provided annual stream l i f e  estimates, aer ial  and foot 
observer calibration for  use in total  escapement estimation, in-season r u n  
timing information from daily escapement counts, and pink salmon sex r a t i o  
sampling a t  each of the weir locations. This report covers the resu l t s  of 
two years of study. 

The specific objectives of t h i s  study were to: 

1. Determine daily stream l i f e  of pink salmon a t  representative 
s i t e s  in Southeast Alaska. 

2 .  Calibrate aerial  and foot observer counts with actual number of 
salmon. 

3 .  Provide the methodology for  estimating total  pink salmon escape- 
ment in Southeast Alaska. 

The stream l i f e  studies were designed t o  measure the number of days tha t  pink 
salmon remain al ive a f t e r  they enter a stream to  spawn. The stream l i f e  
data from several representative streams were used t o  calculate actual total  
pink salmon escapements to  a l l  Southeast Alaska streams. These calculations 
considered two things: (1) that  some portion of the l ive  f i sh  counted during 
a stream survey were f ish that had entered the stream since the previous 
survey; and ( 2 )  that  other f ish which had been in the stream during the 
previous survey had since died and were now absent from the stream. This was 
the goal of a previous study (Thomason and Jones 1984) that  found the stream 
1 i fe  varies between streams and that  more stream 1 i f e  data were required for  
r e l i a b i l i t y .  The ultimate goal of these studies i s  t o  adjust and greatly 
refine the standard peak aerial  and foot escapement counts to  arr ive a t  more 
accurate estimates of actual total  escapement by stream and d i s t r i c t .  

We have located few pub1 ished studies of observer cal ibrat ion,  and no studies 
incorporating stream l i f e  data with weir counts, Cousens e t  a l .  (1982) 
reviewed numerous techniques for  estimating salmon escapements. Symons and 
Waldichuk (1984) suggest research on the accuracy and cost of various methods 
for  monitoring salmon escapement. Different estimating techniques under 
varying conditions may introduce 1 arge inaccuracies in the estimation of 
optimal escapements that  could resul t  in a 25-30% loss in the average long 
term yield from the stock (Ludwig and Walters 1981; Walters and Ludwig 1981; 
Symons and Waldichuk 1984). Johnston e t  a l .  (1986) have addressed the 
problems of evaluating weir counts, mark-recapture, and Bendix sonar e s t i -  
mates for  pink salmon in a British Columbia stream. They found t h e i r  
mark-recapture estimates had good precision, b u t  that  t he i r  location of the 
sonar provided poor resu l t s .  In t h i s  report we present another method of 
evaluating escapement by combining observer cal i bration and stream 1 i f e  data 
with observer estimates of salmon to provide an estimate of total  escapement. 



The information from this study will be used to enhance in-season management 
and post-season evaluation of management strategies, and he1 p improve 
estimates of optimum escapement. 

METHODS 

S i t e  Se7ect ion  

There were two primary considerations when choosing weir 1 ocations. The 
first consideration was the location of an easily surveyed stream between at 
least two management areas so that more than one area biologist could survey 
the stream on a regular weekly basis for observer cal i bration. Area biolo- 
gists were consulted for recommendations on streams that could be surveyed 
from the air. The second was the amount of area available for recovering 
tags from carcasses after the fish had spawned and died. The stream had to 
be small enough to be walked on a daily basis, be large enough to support a 
minimum of 20,000 spawners, and have a maximum length of four miles of 
spawning area. Streams with excessive windfall s, braided channels, and many 
tributaries were not considered suitable for daily tag recovery operations. 
We assumed these criteria did not affect the results and that the streams 
chosen were representative for fish behavior in all streams in the region. 

Weirs were located at Pleasant Bay Creek in Seymour Canal near Juneau, Black 
Bear Creek in Union Bay near Ketchi kan, and Sashin Creek at Little Port 
Walter near Sitka. In addition, existing weirs on Kadashan River in Tenakee 
Inlet between Sitka and Juneau were operated in 1986 and 1987. The location 
of each weir is shown in Figure 1. The Kadashan River weirs were operated 
primarily for in-season management considerations, and secondarily for stream 
life studies. Kadashan River cannot be surveyed by air because of overstory 
and windfalls. A limited number of tags were applied to East Fork pink 
salmon in 1986 for a stream life study and a section of the river was 
examined every other day as time allowed to recover tags. Kadashan River is 
the only pink salmon system in Southeast Alaska that has been weired annually 
since 1969 and it provides valuable data for in-season management for one of 
the largest pink salmon producing streams in the region. The weir on Sashin 
Creek at Little Port Walter was operated in cooperation with the U.S. 
National Marine Fisheries Service (NMFS) , which provided an existing weir and 
lodging for the field crew. 

To ta  7 Escapement 

Salmon were counted upstream through the weir by pulling one or more pickets 
up from the bottom of the stream. Separate hand tally counters were used for 
each species of salmon as they passed upstream across a white board placed on 
the streambed for contrast. 



I n  a d d i t i o n  t o  enumerating upstream m i g r a t i n g  salmon, o ther  da ta  were 
co l l ec ted .  The water l e v e l  was recorded each morning from a  cent imeter  s t i c k  
attached t o  a  s take i n  t he  stream near t h e  weir ;  t h e  temperature was recorded 
a t  t he  same t ime. Chum salmon scales and l eng ths  (mid-eye t o  f o r k  o f  t a i l )  
were c o l l e c t e d  on samples taken from t h e  f i s h  t rap .  Data were recorded on 
mark-sense forms f o r  c o r r e l a t i o n  w i t h  age data from scale samples by t h e  
ADF&G s tock  b i o l o g y  group. 

A  minimum o f  50 p i n k  salmon per  day were checked f o r  sex r a t i o  data. When 
more f i s h  were i n  t he  t r a p  than were t o  be tagged, on t h a t  day excess f i s h  
were checked f o r  sex r a t i o .  

Es t imat ing  To ta l  Escapement from Mu1 t i p l e  Surveys 

Pink salmon stream l i f e  i n fo rma t ion  can be used w i t h  m u l t i p l e  stream surveys 
t o  est imate the  numbers o f  new f i s h  en te r i ng  a  stream a t  each new stream 
survey. When t h e  dates o f  two surveys are c lose  enough together ,  some of t he  
f i s h  from t h e  prev ious survey a re  s t i l l  a l i v e  a t  t he  next  survey. Using 
stream 1  i f e  and t h e  general formula developed by Ivan Frohne (F igure 2) from 
the  T r a i t o r s  R iver  study (Kingsbury 1977) near Ketchikan and i n fo rma t ion  from 
the  a d d i t i o n a l  stream l i f e  s tud ies  we have conducted i n  t he  pas t  (Thomason 
and Jones 1984) and i n  t h e  w e i r  s tud ies  repor ted  here, we can es t imate  t h e  
numbers o f  l i v e  f i s h  remaining from one survey t o  t h e  next .  

F igure  3 shows t h e  general process used i n  d e r i v i n g  an est imate o f  t h e  t o t a l  
numbers o f  new f i s h  w i t h  seven a e r i a l  surveys done on Nakwasina R ive r  near 
S i t k a  i n  1979. E ( i )  i s  the  est imate o f  new f i s h  a t  the  " i " t h  survey. A l l  
t he  f i s h  i n  the  f i r s t  survey ( i l l )  (Table 1) are new f i s h  so E ( l )  = 20,000. 
The second survey i s  on l y  2  days from the  f i r s t  so a l l  t he  f i s h  from the  
f i r s t  survey are s t i l l  there .  Therefore, E(2) ( t he  number o f  new f i s h  
present  a t  t he  second survey) i s  t he  t o t a l  o f  second survey (25,000) minus 
the  f i r s t  survey (20,000) o r  5,000. As the  season progresses the  number o f  
new f i s h  i s  est imated a t  each new survey and then summed up a t  t h e  end f o r  an 
est imate o f  the  t o t a l  number o f  new f i s h  en te r i ng  from the  f i r s t  survey t o  
the  l a s t .  I n  t h i s  example the  peak survey, which i s  what we are c u r r e n t l y  
us ing as an index o f  escapement, was 110,000 and t h e  est imated t o t a l  escape- 
ment through the  l a s t  survey was 176,445 p i n k  salmon. A program w r i t t e n  i n  
PASCAL has been developed t o  do the  est imates o f  new f i s h  a t  each survey from 
t h e  escapement data f i l e s .  

One a d d i t i o n a l  adjustment can be made i f  a  we i r  was operated i n  a  nearby 
system w i t h  s i m i l a r  run  t im ing .  The t o t a l  est imated escapement (TEE) can be 
adjusted us ing  t h e  run  t i m i n g  observed a t  t he  we i r  by d i v i d i n g  t h e  TEE i n  the  
study stream by the  cumulat ive percent d a i l y  escapement through t h e  w e i r  a t  
t he  da te  o f  t he  l a s t  survey. This  w i l l  g i v e  an est imate o f  t he  numbers of 
f i s h  through the  end o f  the  run  (assuming the  we i r  was operated through the  
end o f  t he  run) .  

This  method assumes t h a t  t h e  observer i s  seeing a l l  t h e  f i s h  present  which we 
know i s  n o t  t he  case from the  r e s u l t s  of t h i s  study and t h a t  each observer i s  
seeing a  comparable p ropo r t i on  o f  t h e  f i s h  present, a1 so shown t o  be a  poor 
assumption l a t e r  i n  t h i s  r e p o r t .  Therefore, p r i o r  t o  any est imates of t o t a l  



escapement, each survey needs t o  be co r r ec t ed  f o r  t h e  observer  t h a t  conducted 
t h e  survey. 

Stream Li fe  S tud ie s  

Pink and chum salmon were tagged d a i l y  from t h e  t r a p  i n s t a l l e d  i n  t h e  weir .  
The t r a p  remained open only long enough t o  cap tu re  t h e  number of f i s h  d e s i r e d  
and t o  avoid overcrowding t h e  t r a p .  A minimum of 500 pink salmon were tagged 
weekly with tagging t o  be conducted d a i l y  a s  f i s h  were ava i l  a b l e  and t ime 
allowed. Fluorescent  i n t e rna t iona l  orange s t reamer t a g s  (Floy Tag and 
Manufacturing, Inc . ,  Type Ft-4)  were placed behind the dorsa l  f i n .  The sex 
of  each tagged f i s h  and t h e  unique t a g  number were recorded on d a t a  forms. 

The s t ream above t h e  weir  was examined d a i l y  t o  recover  t a g s  from salmon 
ca rcas ses .  Data on t h e  condi t ion  of t h e  ca rcas s ,  sex,  and t a g  recovery d a t e  
were recorded i n  f i e l d  notebooks. The stream d a t a  were t r a n s f e r r e d  t o  t h e  
tagging opera t ion  forms f o r  l a t e r  computer ana lys i s .  A d a i l y  s t ream 1 i f e  o r  
days a t  l a r g e  was ca l cu la t ed  by averaging t h e  number of days between tagging 
and t a g  recovery f o r  na tu ra l  mortal i t i e s  ( leav ing  out  l oose  t a g s ) .  

Observer Ca l ib ra t ion  

For observer  ca l  i b r a t ion  surveys, a r ea  management b io l  ogi sts were encouraged 
t o  cont inue  with a t  l e a s t  a minimum of a weekly a e r i a l  survey a s  i n  p a s t  
yea r s  and t o  cont inue  f o o t  surveys,  s i n c e  weir  r e s u l t s  would not  be a v a i l a b l e  
in-season.  Survey counts  and weir  counts  were con f iden t i a l  and not  r e l ea sed  
u n t i l  t h e  end of  t h e  season t o  avoid b i a s ing  e s t ima te s .  Foot surveyors  were 
management personnel and weir  personnel d id  not  make f o o t  surveys because 
they  knew t h e  numbers of ac tua l  f i s h  passed. 

RESULTS 

T o t a l  Escapement 

Weir escapements i n  1986 t o t a l e d  38,016 pink salmon i n  P leasant  Bay+242,352 
pink salmon i n  Black Bear Creekg, 10,487 pink salmon in  Sashin Creekf-,and 
196,450 pink salmon in  both fo rks  of t h e  Kadashan River.  In 1987 weir  
escapements t o t a l e d  111,495 pink salmon i n  P leasant  Bayg, 55,634 pink salmon 
in  Black Bear Creekg,9,284 pink salmon in Sashin Creek3,and 152,147 pink 
salmon i n  both f o r k s  of t h e  Kadashan River (Table 2 ) .  

Weir counts  have been h i s t o r i c a l l y  depic ted  a s  a cumulative count  over  t ime. 
By using stream l i f e  d a t a  t o  d iscount  t h e  salmon t h a t  have d i ed ,  we were a b l e  
t o  e s t ima te  a d a i l y  number of 1 ive  pink salmon present  i n  t h e  s t ream (Figures  
4 through 9 and Appendices A.1.a through A.3.b). In Figures  4 through 9,  t h e  
s o l i d  l i n e  i s  t h e  cumulative escapement, t h e  d o t t e d  l i n e  i s  t h e  c a l c u l a t e d  
stream 1 ive ,  and l e t t e r  codes a r e  observer  e s t ima te s .  This  c a l c u l a t e d  s t ream 
l i v e  value i s  t h e  est imated number of l i v e  pink salmon p re sen t  i n  t h e  stream 



on a par t i cu la r  day. This estimate i s  calculated using the  number of days a t  
large  and the  da i ly  count of weir escapement. The calcula t ion discounts 
those f i s h  t ha t  have entered the stream and have already died.  The pink 
salmon present estimates of t o t a l  escapement by stream were used fo r  observer 
ca l ib ra t ion  of ae r ia l  and foot surveys. 

Stream Life Studies 

A t  the  four locat ions  in 1986, a t o t a l  of nearly 10,000 pink salmon were 
tagged and s l i g h t l y  over half  of the  tags  were l a t e r  recovered from car-  
casses. In 1987 over 8,000 pink salmon were tagged a t  the  same s i t e s  except 
Kadashan River. Recoveries were more variable t h i s  year due t o  flooding 
(Tab1 e 2). 

There was no s ign i f ican t  d i f ference between stream 1 i f e  of males and females 
(Appendix B. 1 .a through 8.4).  The number of days a t  1 arge, o r  stream 1 i f e ,  
f o r  pink salmon ranged from a high weekly average of 33.3 days i n  1986 a t  
Black Bear Creek a t  the  beginning of the  season t o  a low weekly average of 
4.5 days near the  end of the  r u n  in 1987 in Pleasant Bay Creek (Figures 10 
and 11) .  Chum salmon steam l i f e  in 1987 a t  Pleasant Bay Creek ranged from 
16.0 t o  5.0 days a t  large  (Figure 11).  

There were di f ferences  in mean stream 1 i f e  between streams and between 1986 
and 1987 (Figure 12) .  Pleasant Bay mean stream 1 i f e  increased 34.6% from 
10.7 days in 1986 t o  14.4 days in 1987. Black Bear Creek mean stream 1 i f e  
decreased 48.8% from 20.9 days in 1986 t o  10.7 days in 1987. Sashin Creek 
mean stream l i f e  decreased only 1.9% from 10.5 days in 1986 t o  10.3 days in 
1987. 

Observer Calibration 

All of the  study streams except Kadashan River were surveyed by t h e i r  
respective area management s t a f f  in routine aer ia l  and foot  surveys; 
additional surveys were conducted by management s t a f f  from adjacent areas 
(Figures 4 through 9 ) .  Individual observer names were coded and have not 
been included. Weighted mean percentages fo r  estimated versus actual number 
of pink salmon fo r  each stream by aer ia l  and foot were calculated by dividing 
the  sum of observed counts by the  sum of the  estimated da i ly  pink salmon 
present f o r  t h a t  day (Figure 13) .  

Pleasant Bay Creek was surveyed by foot in 1986 and the  weighted mean 
estimate was 54% of the calculated pink salmon present. In 1987 the  weighted 
mean est imate of foot  surveys was 31% of the  calculated pink salmon present. 
Black Bear Creek foot surveys in 1986 provided a weighted mean est imate of 
94% of the  calculated pink salmon present. In 1987 Black Bear Creek foot  
surveys were not included because they occurred a f t e r  the  l a s t  flood and the  
actual number of pink salmon present could not be calculated accurately due 
t o  the  collapsed weir. Sashin Creek has not been surveyed regular ly  by foot 
since i t  has t r ad i t i ona l l y  had a weir in use. The average of foot est imates 
f o r  the  two streams fo r  both years was 56% of the  calculated pink salmon 
present. 



For Pleasant Bay Creek aerial  surveys the weighted mean estimate for  a1 1 
surveyors in 1986 was 42% and in 1987 i t  was 40% of the calculated pink 
salmon present (Figure 13). Sashin Creek aerial  surveys varied from 24% in 
1986 t o  71% in 1987 in the weighted mean estimate of the percentage of 
estimated versus calculated number of pink salmon present. Black Bear Creek 
aer ial  surveys had weighted mean estimates of 35% in 1986 and 25% in 1987. 
The weighted mean percentage estimate for  a l l  locations for  both years was 
similar a t  35% fo r  1986 and 39% for  1987. 

There were considerable differences in the mean percentage estimates by 
aerial  observers, although the percentages estimated remained relat ively 
constant by year and observer. Figure 14 compares the calculated number of 
pink salmon with the smoothed observations of two different  observers for  
Pleasant Bay in 1986. One observer that  surveyed a l l  three locations had 
extremely accurate estimates and most surveys f e l l  within the 95% confidence 
interval of the l inear  regression with a r value of .95 (Figure 15). 

DISCUSSION 

The only previous study that  compares observer counts with weir counts in 
Southeast A1 aska was by Meyer (1964). Our study was simi 1 a r  t o  his  but 
differed in our addition of the stream l i f e  study and observer capabili ty t o  
estimate 1 ive pink salmon present on a daily basis. A comparison of observer 
estimates of l i v e  f i sh  t o  our estimated pink salmon present i s  more appro- 
pr iate  than comparing observer counts with weir cumulative counts because the 
l a t t e r  includes dead f ish.  Meyer did attempt t o  obtain surveys before 
significant "die off"  had occurred. 

ADF&G previously conducted stream 1 i fe studies in Southeast A1 aska (Kingsbury 
1977 and Thomason and Jones 1984). I t  found that  pink and chum salmon 
entering the stream l a t e s t  had the shortest  stream l i f e  and tha t  stream l i f e  
varies considerably between streams. Therefore, stream l i f e  data were 
required from additional streams before improved estimates of pink salmon 
total  escapements could be calculated. O u r  present project i s  gathering the 
needed data and we plan t o  place more emphasis on chum salmon where feasible .  
Pleasant Bay Creek had several excellent character is t ics  t o  aid study. In 
1986 i t  had adequate numbers of chum salmon with separate timing from the 
majority of the pink salmon, and a convenient spawning area for  tag recovery. 
In 1987 Pleasant Bay Creek chum salmon were more intermixed with pink salmon 
than in 1986. However, the larger 1987 r u n  of pink salmon made more f i sh  
available for  the bears, thereby allowing most chum salmon t o  complete the i r  
spawning and more chum salmon tags were recovered. A1 though the f i r s t  part 
of the run t o  Pleasant Bay in 1986 consisted mainly of chum salmon, no aerial  
surveys recorded chum salmon present in the stream. 

Environmental variables may affect  the stream l i f e  resu l t s  for  pink salmon 
which show considerable differences by year and by stream. Pleasant Bay 
Creek had an increase of 34.6% in pink salmon stream l i f e  in 1987 over the 
previous year; the difference occurred in the f i r s t  few weeks when bear 



predation on tagged fish was 50% in 1986, but only 5% in 1987. Black Bear 
Creek stream life decreased by 48.8% from 1986 to 1987, primarily in the 
first two-thirds of the run when water levels were considerably lower in 1987 
than 1986. Sashin Creek stream life varied within years but was overall 
nearly the same for both years. 

Most total escapement studies have been for salmon species with relatively 
few fish (Crone and Bond 1976, Gangmark and Ful ton 1952, and Will is 1964). 
Estimating elusive coho salmon in small numbers is quite different than 
estimating large numbers of pink and chum salmon. Bevan (1961) found the 
variance in an observer's estimate to be proportional to the size of the 
estimate for pink salmon aerial surveys. His experiments indicated that an 
observer will detect differences in population size of plus or minus fifty 
percent. He found that the relationship between counts of different 
observers changed within different streams, but within the same river, counts 
were correl ated between observers. Our resul ts show considerable di fferences 
between observers within the same stream and between streams. Our one 
experienced observer who surveyed a1 1 three sites was remarkably consistent 
within and between streams. 

An early study on pink salmon foot surveys by Sheridan (1962) concentrated on 
redd 1 ife because only riffle areas could be counted accurately. Present 
ADF&G surveying methods concentrate on aeri a1 surveys with 1 imi ted emphasis 
on foot surveys. Other authors have described cal cul ating escapements using 
the area under the curve method of an index count of salmon and number of 
days of stream life. Gangmark and Fulton (1952) reported estimating total 
escapement of spawners of sockeye salmon in the Wenatchee system based on 
several foot surveys and a single redd life factor. Neilson and Geen (1981) 
used aerial counts of chinook salmon and several correction factors of the 
redd life over time. The area under the curve method was used by Helle 
(1970) for foot survey counts of pink salmon in the intertidal zone of Olsen 
Creek in Prince William Sound. He divided the calculated area under the 
curve by the average stream life (Helle et al. 1964) to obtain estimates of 
the intertidal and freshwater spawning populations. Like our study, He1 le 
used stream life because all the pink salmon in the stream were counted 
whether they were spawning or not. Our methods of determining stream life 
differed, however, because Prince William Sound has predominantly intertidal 
spawning areas. We chose to place our weirs just above the intertidal zone 
where we could operate and maintain them. Pleasant Bay Creek and Sashin 
Creek do not have any significant intertidal spawning because of bedrock. 
For Black Bear Creek we excluded spawners in the intertidal area below the 
weir and used the upstream spawning areas for our analysis. 

A number of authors have used population estimates based on mark-recapture 
and observer counts, but few researchers have compared estimates with weir 
counts of actual known numbers of fish. Brett (1952) compared weir counts 
with foot counts and tagging population estimates for sockeye salmon. He 
found that foot counts estimated about one-third of the actual number of fish 
present. Estimates from tagging were about twice the number present. 
Johnston et al. (1986) found area under the curve estimates were inaccurate 
but found that their mark-recapture estimates were only 7% below the weir 
counts. They also estimated stream life by tagging pink salmon at the weir 



and recovered tags from carcasses. The mean stream l i f e  was 16 days f o r  both 
males and females and ranged upwards t o  60 days. They found no s i g n i f i c a n t  
d i f f e r e n c e  between males and females which i s  cons i s ten t  w i t h  t h e  r e s u l t s  o f  
our  study. Shardlow e t  a l .  (1987) conf irmed t h a t  species, h a b i t a t  type,  
method o f  observat ion, and observer 's experience a1 1 a f f e c t  t h e  p robab i l  i t y  
o f  observ ing f i s h .  T h e i r  observers counted an average o f  20% o f  t he  f i s h  
present f o r  f o o t  surveys and 85% f o r  f i x e d  wing a e r i a l  surveys. 

CONCLUSIONS 

Most o the r  researchers on escapement methods agree t h a t  f u r t h e r  research i s  
needed f o r  t h e  1 ength o f  stream residence by species i n  d i f f e r e n t  l oca t i ons ,  
between and w i t h i n  years. It i s  p a r t i c u l a r l y  important  t o  have t h i s  informa- 
t i o n  t o  evaluate t h e  r e l i a b i l i t y  o f  h i s t o r i c  escapement da ta  used f o r  
management o f  t h e  f i s h e r i e s  and i n  s c i e n t i f i c  papers. Escapement count ing  i s  
a s c i e n t i f i c  problem t h a t  should be t r e a t e d  as such, w i t h  experiments 
performed and standardized methods developed (Shard1 ow e t  a1 . 1987). 



RECOMMENDATIONS 

We recommend continuing the project to collect data on the variance of stream 
1 ife between cycles and years of pink salmon. Observers should continue 
aerial and foot estimation of salmon throughout the region as in the past and 
try not to be influenced by the percentage of salmon counted in this study. 
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Table 1.  Nakwasina River  p ink  salmon escapement est imat ion and peak 
survey comparison. 

New 
Date Escapement F i s h - E ( i )  

Tota l  176,445 





Figure 1. Southeast Alaska with Commercial Fisheries Division 
management areas and pink salmon weir locations. 
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Figure 2. Actual and predicted pink salmon life in Traitors River. 
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Figure 3. 1979 Nakwasina River pink salmon escapement estimates. 



1986 Pleasant Bay (111-12-005) Escapement 
Pink Salmon Daily Counts and Observer Counts 
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Figure 4. 1986 Pleasant Bay Creek pink salmon cumulative 
escapement, pink salmon present, and observer 
estimates. 
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Pink Salmon Daily Counts and Observer Counts 

PCUM 

1bJUL 23JW 30JUL 0bAUG 13AUG 20AUG 27AUG 03SEP IOSEP 17SEP 24SEP 

DATE 

Figure 5. 1987 Pleasant Bay Creek pink salmon cumulative 
escapement, pink salmon present, and observer 
estimates. 



1986 Black Bear Creek (107- 10-030) Escapement 
Pink Salmon Daily Counts and Observer Counts 
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Figure 6. 1986 Black Bear Creek pink salmon cumulative 
escapement, pink salmon present, and observer 
estimates. 



1987 Black Bear Creek (107- 10-030) Escapement 
Pink Salmon Daily Counts and Observer Counts 
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Figure 7. 1987 Black Bear Creek pink salmon cumulative 
escapement, pink salmon present, and observer 
estimates. 



1986 Sashin Creek (109- 10-006) Escapement 
Pink Salmon Weir and Observer Counts 
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Figure 8. 1986 Sashin Creek pink salmon cumulative escapement, 
pink salmon present, and observer estimates. 



1987 Sashin Creek (109-10-006) Escapement 
Pink Salmon Weir and Observer Counts 

PCUM 

12,000 1 
9,000- 

b,000- 
. 

3,000 - \ 
\ 
\ 

. \'-. 
0- 8-----, 

I I 1 1 I r 
2bAUG 02SEP OSSEP 1 bSEP 23SEP 30SEP 

DATE 

Figure 9. 1987 Sashin Creek pink salmon cumulative escapement, 
pink salmon present, and observer estimates. 
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Figure 10. 1986 Pink salmon mean stream life for each 
weir location. 
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Figure 11. 1987  Pink and chum salmon mean stream life 
f o r  each veil- location. 
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Figure 12. Difference in average stream life 1986 to 1987. 
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Figure 13. Aerial and foot estimate weighted mean percentages 
for calculated pink salmon present. 
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Figure 14. Comparison of two aerial observers for Pleasant Bay Creek 
in 1986. 
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Figure 15. Linear regression of estimated versus actual pink salmon present 
by the same observer for all locations in 1986 and 1987. 
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Zqprdx A.1 .a .  Pleasant Bay Creek 1986 daily weir escapement. 
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AppendixA.1.a. (p. 2 of 2) 
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&qenIix A. 1.b. Pleasant Bay Creek 1987 daily heir escapmL 
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A.1.b.  (p. 2 of 3) 
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A.1.b. (p. 3 of 3) 
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A.2.a. Black Bear Creek 1986 daily weir esapment. 
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A.2.a. (p. 2 of 2) 
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Apperdx A. 2 .b. Black Bear Creek 1987 daily wir escapesaent. 

- - - 
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Appervlix A.2.b. (p. 2 of 3) 

Pink S a h m  
Water Chum Salmon Sex Ratio Percent Calculated 
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A.2.b. (p. 3 of 3)  
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Pgpendix A.3 .a. Sashin Creek 1986 daily weir e%apemmt. 
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A.3.a. (p. 2 of 2) 
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Aplpendix A.3.b. Sashin Creek 1987 daily weir escapement. 

Pink Salmon 
Water Chum Salmon Sex Ratio Percent Calculated 
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A p p d x  A. 4. Kadashan Rives 1986 daily weir esca-. 
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m A . 4 .  (p. 2 of 2) 
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Eas t  Fork W e s t  Fork Pink Salmon 
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Appendix B.1.a. Pleasant Bay Creek 1986 pink salmon tag recovery summary. 

Stream Life Number of Recoveries 

Tagging Date Male Female Total Male Female Total 



Appendix B.1.a .  (p .  2 o f  2 )  

Stream L i f e  Number o f  Recoveries 

S t a t  Week Male Female Tota l  Male Female Tota l  

Average Stream L i f e  o f  Males 12.0 Number 742 
Average Stream L i f e  o f  Females 9.6 Number 86 2 
Total  Average Stream L i f e  10.7 Number 1604 



Appendix B.1. b. P leasan t  Bay 1987 pink salmon t a g  recovery summary. 

Stream L i f e  Number of  Recoveries 
Tagging Date Male Female Total  Male Female Total  



Appendix B.1.b. (p .  2 o f  2) 

Stream L i f e  Number o f  Recoveries 

Tagging Date Male Female Tota l  Male Female Tota l  

Stream L i f e  Number o f  Recoveries 

S t a t  Week Male Female Tota l  Male Female Tota l  

Average Stream L i f e  o f  Males 17.6 Number 1219 
Average Stream L i f e  o f  Females 11.8 Number 1466 
Tota l  Average Stream L i f e  14.4 Number 2685 



Appendix B. 1 .c. P leasant  Bay 1987 chum salmon t a g  recovery  summary. 

- 

Stream L i f e  Number o f  Recover ies 

Tagging Date Male Female T o t a l  Male Female T o t a l  

Stream L i f e  Number o f  Recover ies 

S t a t  Week Male Female T o t a l  Male Female T o t a l  

Average Stream L i f e  o f  Males 6.7 Number 18 
Average Stream L i f e  o f  Females 5.3 Number 30 
To ta l  Average Stream L i f e  5.8 Number 4 8 



Appendix B.2.a. Black Bear Creek 1986 p ink  salmon t a g  recovery summary. 

Stream L i f e  Number o f  Recoveries 
Tagging Date Male Female Total  Male Female Tota l  



Appendix B.2.a.  (p. 2 o f  2 )  

Stream L i f e  Number o f  Recoveries 

S t a t  Week Male Female Tota l  Male Female Tota l  

Average Stream L i f e  o f  Males 22.1 Number 818 
Average Stream L i f e  o f  Females 19.3 Number 60 1 
Total  Average Stream L i f e  20.9 Number 1419 



Appendix B.2. b .  Black Bear Creek 1987 p ink  salmon t a g  recovery.  

Stream L i f e  Number o f  Recoveries 

Tagging Date Male Female Tota l  Male Female Tota l  



Appendix B.2.b. ( p .  2 o f  2)  

Stream L i f e  Number o f  Recoveries 

S t a t  Week Male Female Tota l  Male Female Tota l  

Average Stream L i f e  o f  Males 10.6 Number 17 1 
Average Stream L i f e  o f  Females 10.8 Number 185 
Total  Average Stream L i f e  10.7 Number 356 



Appendix B.3.a. Sashin Creek 1986 p i n k  salmon t a g  recovery  summary. 

Stream L i f e  Number o f  Recover ies 

Tagging Date Male Female T o t a l  Male Female T o t a l  

Stream L i f e  Number o f  Recover ies 

S t a t  Week Male Female T o t a l  Male Female T o t a l  

Average Stream L i f e  o f  Males 11 - 4  Number 530 
Average Stream L i f e  o f  Females 9.6 Number 549 
T o t a l  Average Stream L i f e  10.5 Number 1079 



Appendix 0.3. b. Sashin Creek 1987 p i n k  salmon t a g  recovery  summary. 

Stream L i f e  Number o f  Recover ies 

Tagging Date Male Female T o t a l  Male Female T o t a l  

-- - 

Stream L i f e  Number o f  Recover ies 

S t a t  Week Male Female T o t a l  Male Female T o t a l  

Average Stream L i f e  o f  Males 10.8 Number 237 
Average Stream L i f e  o f  Females 9.4 Number 122 
To ta l  Average Stream L i f e  10.3 Number 3 59 



Appendix 8 . 4 .  � ad ash an River 1986 pink salmon tag recovery summary. 

Stream Life Number of Recoveries 

Tagging Date Male Female Total Male Female Total 

Stream Life Number of Recoveries 

S ta t  Week Male Female Total Male Female Total 

Average Stream Life of Males 12 .2  Number 95 
Average Stream Life of Females 13 .2  Number 2 9 
Total Average Stream Life 1 2 . 4  Number 124 
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