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ABSTRACT 

Provisions of the 1985 Pacific Salmon Treaty require that incidental and 
induced fishing mortalities of chinook salmon be monitored and assessed as part 
of a coordinated coastwide natural stock rebuilding program. During the 1987 
fishing season, chinook salmon non-retention regulations were implemented in 
the Southeast Alaska purse seine fishery prior to 1 August.   his regulation 
was implemented to limit the purse seine landed catch of large (228" total 
length) chinook salmon to 11,400 fish (excluding Alaska hatchery addon) as 
directed by the Alaska Board of Fisheries. The 1987 regulation was also 
intended to reduce any targeting on chinook salmon which might be occurring. 
During the chinook salmon non-retention period, the seine fishery harvested 
approximately 4.0 million (56%) of the 7.0 million pink salmon harvested, the 
primary target species. 

The primary method used to estimate encounter of chinook salmon during the non- 
retention period was through skipper interviews and observing landed catches. 
During the non-retention period, a total of 1,432 chinook salmon were observed 
and accounted for through interviews in 164 landings from 6 seine openings in 
Districts 101 to 104, and 109 to 114. During the retention period, a total of 
507 chinook salmon were observed in 83 landings from 9 seine openings in 
Districts 101 to 104, 109, 110, 112, and 114. 

In Southeast Alaska, regulations concerning chinook salmon included three size 
classes during the 1987 fishing season. Small chinook salmon (5 21") could be 
retained and sold at all times. Medium chinook salmon (21 - 28") could be 
retained for personal use but could not be sold at any time. And large chinook 
salmon (2 28") could be retained and sold only during chinook salmon retention 
periods. Retention and non-retention periods are specified by the Alaska 
Department of Fish and Game in an effort to maintain a seine fleet chinook 
salmon quota of 11,400 fish. Small chinook salmon do not count against this 
quota. Thus the dockside interview and observation program was designed to 
account for incidental catches of these three size classes of chinook salmon, 
and, stratified by time periods which relate to retention and non-retention of 
chinook salmon. 

Total catches of chinook salmon are estimated at 18,456 (dockside interview and 
observation method) and 21,115 (sales slip method) during both the non- 
retention and retention portions of the fishing season. The majority of small 
and medium chinook salmon (67% and 57%, respectively) were encountered during 
the non-retention period, while most large chinook salmon (61%) were estimated 
to have been encountered during the retention period. 

Direct estimates of delayed mortality rates were not available for this study. 
To estimate total mortalities, mortality rates were assumed for the two 
disposition categories as follows: released alive - 70%, and dead - 100%. For 
chinook salmon released alive, 2,358 (65.32%) small, 466 (12.91%) medium, and 
786 (21.77%) large fish are estimated to have died after release. Combined 
with the estimated catch of fish that were kept or otherwise dead, we estimate 
a total mortality of 16,242 chinook salmon by the seine fleet. 



This report has not undergone final review and the data analysis should be 
considered preliminary. 

Sales slips do not accurately record the actual catch of chinook salmon in the 
Southeast Alaska purse seine fishery. Due to the complex regulations 
(involving size restrictions, and retention and non-retention periods of 
chinook salmon harvest) instituted by the Alaska Board of Fish to conserve 
chinook salmon stocks, the traditional sales slip method of catch enumeration 
has not been adequate in recent years. The Alaska Department of Fish and Game 
has conducted research since 1985 to determine associated catches and 
mortalities of chinook salmon in the Southeast Alaska purse seine fishery (Van 
Alen and Seibel 1986, 1987). During 1985, a seine observer program and 
analyses of sales slips was used to estimate the magnitude of catch and fate of 
chinook salmon during the large chinook salmon non-retention period (hereafter 
cited as non-retention period). In 1986, onboard observers coupled with a 
dockside interview program and analysis of sales slips was used to estimate 
incidental catch rates and associated mortality of chinook salmon. In this 
report, for the 1987 season, we used a dockside sampling program coupled with 
analysis of sales slips to estimate the number of chinook salmon encountered. 
The associated mortality was determined using previous estimates of mortality 
rates. 

Pacific Salmon Commission Needs 

Provisions of the 1985 Pacific Salmon  rea at^‘ require that incidental and 
induced fishing mortalities of chinook salmon be monitored and assessed. These 
provisions are part of an agreement to rebuild depressed natural chinook salmon 
stocks by 1998 through a coordinated coastwide program. According to Annex IV, 
Chapter 3, (l),(e), the Parties agree to "monitor, assess, and report 
associated fishing mortalities." Furthermore, "the Codssion shall annually 
take into account, starting in 1988, the impacts of fishing mortalities, as 
determined by the Chinook Technical Committee in implementing the rebuilding 
program. " 

One concern to the Commission is estimating the magnitude of new sources of 
incidental fishing mortality. Such sources, if large, could affect estimates 
of harvest rate reductions (translated to catch ceilings in some areas) which 
are necessary to rebuild depressed stocks. Existing sources of associated 
mortality that occur at a relatively stable rate were implicitly taken into 
account when the current chinook salmon catch ceilings (that were needed to 
accomplish the scheduled rebuilding) were derived. Examples of associated 

' Treaty between the Government of the United States of America and the 
Government of Canada concerning Pacific salmon. U.S. Senate Treaty Doc. 
No. 99-2, [entered into force, March 18, 1985, (hereafter cited as Pacific 
Salmon Treaty or Treaty)]. 



mortality include hook and release of sublegal chinook salmon in troll and 
sport fisheries, gillnet dropout, and non-reporting of small chinook salmon 
caught incidentally in seine fisheries and processed as pink salmon. 

A second concern of the Codssion is to better document and understand the 
coastwide magnitude of associated fishery mortality on chinook salmon. This 
concern stems from initial estimates that coastwide associated fishery 
mortality may account for a kill of from 50 to 100% of the landed catch 
(Chinook Technical Committee, Pacific Salmon Codssion 1987). 

Southeast Alaska Purse Seine Fishery 

Regulation of the Southeast Alaska purse seine fishery is based primarily on 
harvesting surplus numbers of pink salmon, and to a lesser degree, on surplus 
numbers of sockeye, chum, and coho salmon. Annual catches of all species by 
purse seine since 1970 are shown in Table 1. An associated catch of chinook 
salmon occurs in the seine fishery throughout Southeast Alaska (Figure 1). In 
recent years, 52 to 72% of the seine chinook salmon catch has occurred in 
District 104. Along with the amount of fishing effort, abundance is an 
important factor in determining annual catches. Increased coastwide abundance 
in response to the rebuilding program, and lack of a directed troll fishery in 
the seine areas (i.e., allotted chinook quotas had been previously reached by 
the troll fleet) have probably been significant factors affecting the seine 
fishery catches of chinook salmon. The final variable, catchability of chinook 
salmon, is not believed to have changed in recent years since no gear changes 
have been instituted for the seine fleet. Since 1976, the annual landed 
chinook salmon catches in the purse seine fishery have ranged from 1,400 to 
31,400 (Figure 2). During these same years, chinook salmon have accounted for 
0.02 to 0.13 percent of total salmon landings (Table 1). The primary factor 
contributing to the number of chinook salmon landed appears to be the amount of 
fishing effort exerted in a given year to harvest high pink salmon returns 
(Figure 3). The recent increased landings may also be partially attributed to 
increased prices for chinook salmon which may encourage more careful sorting of 
chinook salmon in the seine catch. Finally, removal of the size limit on seine 
caught chinook salmon, from 1979 to 1985, may also have contributed to the 
increased landings during those years. 

Minimum chinook salmon size limits were in effect for the seine fishery prior 
to 1979 and since 1986. From 1960 through 1970, the minimum legal size was 26 
inches measured from tip of snout to fork of tail; and from 1971 to 1977, the 
minimum legal size was 26 inches from tip of snout to tip of tail. In 1978, 
the minimum legal size was raised to 28 inches from tip of snout to tip of 
tail. From 1979 to 1985, no size limits in effect. Since 1986, regulations 
determined by the Alaska Board of Fisheries established three size classes of 
chinook salmon (measurements are from tip'of snout to fork of tail): small 
fish (< 21") could be retained at all times; medium fish (> 21" but < 28") 
could be retained for personal uses but could not be sold at any time; and 
large chinook salmon (( 28") could be retained and sold only during periods 



s p e c i f i e d  by t h e  Department of F i s h  and  Game i n  a n  e f f o r t  t o  c o n s t r a i n  t h e  
l a n d e d  c a t c h  t o  11,400 f i s h .  

The 1987 P u r s e  S e i n e  F i s h e r y  

During t h e  1987 season,  t h e  S o u t h e a s t  Alaska p u r s e  s e i n e  f i s h e r y  was c l o s e d  t o  
t h e  t a k i n g  o f  l a r g e  (>28") - chinook salmon i n  a l l  f i s h i n g  p e r i o d s  p r i o r  t o  1 
August, e x c e p t  i n  t h e  waters a d j a c e n t  t o  t h e  Hidden F a l l s  h a t c h e r y  ( D i s t r i c t  
112-22) (non- re ten t ion  was i n  e f f e c t  from 21  J u l y  t o  1 August) a n d  i n  Neets Bay 
( D i s t r i c t  101-90).  As i n  1986, t h e  Alaska Board o f  F i s h e r i e s  directed t h a t  t h e  
p u r s e  s e i n e  c a t c h  o f  l a r g e  chinook salmon b e  limited t o  11,400 ( e x c l u d i n g  
Alaska h a t c h e r y  addon) .  To accomplish  t h i s ,  non- re ten t ion  r e g u l a t i o n s  w e r e  
imposed f o r  t h e  f i r s t  weeks o f  t h e  f i s h e r y ,  when p i n k  salmon c a t c h e s  were s m a l l  
and  a g r e a t e r  p r o p o r t i o n  o f  t h e  i n c i d e n t a l l y  caught  chinook salmon c o u l d  be 
r e l e a s e d  a l i v e .  Throughout t h e  1987 season,  f i she rmen  were encouraged t o  
immediately r e l e a s e  chinook salmon s m a l l e r  t h a n  28" i n  l e n g t h .  Chinook salmon 
less t h a n  o r  e q u a l  t o  21" ( o r  approx imate ly  5 l b )  i n  l e n g t h  c o u l d  b e  r e t a i n e d  
and  s o l d  as s m a l l  chinook salmon. Medium chinook salmon, between 21" and  28" 
i n  l e n g t h ,  c o u l d  be  k e p t  b u t  c o u l d  n o t  b e  s o l d .  These r e g u l a t i o n s  were 
implemented b o t h  t o  l i m i t  t h e  p u r s e  s e i n e  chinook salmon h a r v e s t ,  and  t o  reduce  
any  t a r g e t i n g  on chinook salmon t h a t  might o c c u r .  For  t h e  most  p a r t ,  t a r g e t i n g  
on chinook salmon does  n o t  occur  i n  the p u r s e  s e i n e  f i s h e r y  due  t o  t h e  v e r y  low 
r e l a t i v e  abundance o f  t h i s  s p e c i e s ,  as compared t o  t a r g e t  s p e c i e s .  The 
r e g u l a t i o n  t o  a l l o w  r e t e n t i o n  o f  s m a l l  chinook salmon less t h a n  f i v e  pounds w a s  
implemented by t h e  Board o f  F i s h e r i e s  t o  p r e v e n t  f i s h e m e n  from b e i n g  l e g a l l y  
l i a b l e  f o r  t h o s e  s m a l l  chinook salmon which a r e  i n c i d e n t a l l y  r e t a i n e d  and  
p r o c e s s e d  a s  p i n k  salmon. 

I n  1987, p u r s e  s e i n e  g e a r  h a r v e s t e d  8.7 m i l l i o n  salmon, i n c l u d i n g  7 m i l l i o n  
p i n k  salmon, 311 thousand  sockeye salmon, and  6,288 chinook salmon (Tab le  2 ) .  
Four m i l l i o n  p i n k  salmon were h a r v e s t e d  p r i o r  t o  2 August, when r e t e n t i o n  o f  
l a r g e  chinook salmon became l e g a l .  Three  m i l l i o n  p i n k  salmon w e r e  h a r v e s t e d  
a f t e r  2 August ( u n t i l  t h e  season  c l o s u r e )  d u r i n g  t h e  chinook salmon r e t e n t i o n  
p e r i o d  (Table  3 ) .  

The t o t a l  h a r v e s t  o f  l a r g e  chinook salmon w a s  4,473 f i s h  (Tab le  4 ) ,  i n c l u d i n g  
3,970 (89%) f i s h  h a r v e s t e d  d u r i n g  t h e  r e t e n t i o n  per iod ,  63 f i s h  h a r v e s t e d  n e a r  
Neets  Bay t e r m i n a l  h a t c h e r y  a r e a ,  178 f i s h  h a r v e s t e d  n e a r  Hidden F a l l s  Hatchery 
( D i s t r i c t  112-22) p r i o r  t o  i n s t i g a t i o n  o f  non- re ten t ion  on 21  J u l y ,  and  262 
f i s h  e i t h e r  i l l e g a l l y  s o l d  o r  mis - repor ted  by s i z e  c l a s s  a n d / o r  d i s t r i c t  on 
sales s l i p s .  Seventy-nine p e r c e n t  o f  t h e  l a r g e  chinook salmon w e r e  h a r v e s t e d  
i n  Distr ic t  104, 9% i n  D i s t r i c t  112 ( i n c l u d i n g  t h e  Hidden F a l l s  s u b d i s t r i c t ) ,  
3.5% i n  Dis t r ic t  101, 3% i n  District  102, and less t h a n  0.2% i n  e a c h  o f  t h e  
remaining distr icts  ( D i s t r i c t s  103, 105, 109, 111, 113, and  1 1 4 ) .  A t o t a l  o f  
1 ,801  s m a l l  (521") chinook salmon were r e p o r t e d  caught  by s e i n e  g e a r  i n  1987, 
i n c l u d i n g  300 (16.6%) f i s h  caught  n e a r  Hidden F a l l s  h a t c h e r y  ( D i s t r i c t  112-221, 
561 (31%) f i s h  caught  i n  D i s t r i c t  104, 243 (13.5%) f i s h  caught  i n  D i s t r i c t  110, 
236 (13.1%) f i s h  caught  i n  d i s t r i c t  113, and  158 (9%) f i s h  caught  i n  D i s t r i c t  1 
(Table  5)  . 



1987 Dockside Sampling Projec t  

To es t imate  t h e  number of chinook salmon caught i n  t h e  se ine  f i shery ,  w e  
monitored the  unloading process of vesse l s  and interviewed skippers a t  f i s h  
processing f a c i l i t i e s  i n  Petersburg, Craig, Ketchikan, Pel ican,  S i tka ,  and 
Excursion I n l e t .  Monitoring of the  unloading process involved t h r e e  bas ic  
elements. F i r s t ,  a l l  f i s h  s o l d  a s  chinook salmon were counted, and t h e  species  
and s i z e  c l a s s  was v e r i f i e d .  Second, a s  individual  se ine  boats  w e r e  off-loaded 
a t  the  docks, catches of sockeye, pink, chum, and coho salmon were observed by 
Fish and Game personnel (and/or s o r t e d  by processor personnel) f o r  chinook 
salmon which had not been found previously. Third, when feas ib le ,  a v i s u a l  
inspect ion  from t h e  dock was made f o r  chinook salmon which were re t a ined  
onboard the  vesse l .  The s i z e  c l a s s  ( large,  medium, o r  small) was recorded f o r  
each chinook salmon observed. During t h e  interview, each skipper was asked i f  
any chinook salmon had been previously so ld  during t h i s  opening, and i f  any 
chinook salmon caught during t h i s  opening had been re ta ined  f o r  personal  use, 
given away, discarded a t  sea, r e l eased  a l ive ,  o r  disposed of i n  some o the r  way. 
Ancil lary information, such a s  permit numbers, dates, and s a l e s  of o the r  
species,  needed t o  i d e n t i f y  t h e  s a l e s  s l i p ( s )  a s soc ia ted  with t h e  cu r ren t  
f i she ry  opening was recorded t o  permit comparison of a l t e r n a t i v e  es t imates  of 
catch (Figure 4 ) .  Sampling was conducted throughout t h e  season during both 
non-retention and re ten t ion  periods.  

Dockside Program Sample Ef fo r t  

Goals of t h e  dockside interview and observation program were t o  sample severa l  
boats  per  s t a t i s t i c a l  week i n  each d i s t r i c t .  Due t o  time and personnel 
cons t ra in t s  t h i s  was not accomplished i n  severa l  ins tances .  I n  cases when no 
dockside samples were co l l ec ted  during a s t a t i s t i c a l  week i n  a given d i s t r i c t  
t h a t  was open t o  f i sh ing,  the  average r a t e  of chinook per  boat-hour was 
ca lcu la ted  from samples obtained during a l l  o ther  weeks. The est imated ca tch  
of  each s i z e  c l a s s  of chinook salmon was ca lcu la ted  from t h i s  average r a t e  
mul t ip l i ed  by t h e  t o t a l  repor ted  f i s h i n g  e f f o r t  i n  respect ive  d i s t r i c t s  and 
s t a t i s t i c a l  weeks. This problem occurred pr imar i ly  i n  d i s t r i c t s  102, 103, 113, 
and 1 1 4  (Tables 7, 8 ) .  Often boats  were e i t h e r  not ava i l ab le  t o  sample ( i . e . ,  
i f  only a small number of boats  f i shed  i n  the  d i s t r i c t ) ,  o r  individual  boats  
would off- load catches from these  d i s t r i c t s  to tenders,  o r  boats  would f i s h  i n  
more than one d i s t r i c t  before off- loading a t  t h e  docks. 



Catch Estimation By Size Class 

Table 6 provides an outline summary of the methods of catch estimation of 
chinook salmon in the 1987 purse seine fishery. This includes two estimates of 
catch, one utilizing dockside interview data and the second primarily utilizing 
sales slip data. Catch estimations were made by size class for both methods, 
and also by final disposition (i.e., fish that were released alive, or fish 
that were dead) for the dockside interview method. 

Small 

Utilizing the dockside interview data, estimates of the number of small chinook 
salmon caught were stratified by fishing districts and statistical weeks, and 
grouped by periods when retention and non-retention regulations were in effect. 
Stratification by district was used in an attempt to account for possible 
differences in abundance. Temporal stratification was used because differences 
in attitude and/or uncertainty in interpretation of retention regulations may 
cause skippers to sort the catch and/or treat small chinook salmon differently. 
Stratification by time also reduced our reliance on the assumption that 
abundance was constant through time. Numbers of fish caught (within districts, 
by statistical weeks, and by final disposition) were transformed into catches 
per boat hour of effort fished (CPUE). These rates of catch per boat hour of 
fish released alive, and of dead fish (including discarded, kept, or sold) were 
then expanded over the total number of boat hours of fishing effort reported in 
each district for each statistical week. Also, we compared this dockside data 
based estimate of catch with the catch estimate recorded on sales slips. Catch 
estimates recorded on sales slips account only for landed catches, however. 

Because medium chinook salmon cannot be sold, no estimate of catch is 
maintained on sales slips. An estimate was obtained, however, for the 
retention period, by expanding the catch of large fish (recorded on sales slips 
during the retention period) with ratios of medium/large chinook salmon 
calculated (by district) from the estimated catches from dockside interview 
data during the retention period. During the non-retention period, an estimate 
of large chinook salmon (based on CPUE of large fish reported on sales slips 
during the retention period) was expanded in the same manner, i.e., with ratios 
of medium/large fish estimated by district during the non-retention period from 
dockside data. 

A n  estimated catch of medium chinook salmon was also made utilizing dockside 
observations during the off-loading process, coupled with interviews with 
skippers. Again, estimates were made by fishing district and statistical week. 
Estimated rates of encounter, including fish released alive and dead fish, were 
expanded by total fishing effort in each strata to determine total estimated 
encounter. 



Large 

During the period when retention of large size chinook salmon was permitted, a 
record of catch derived from sales slips is available. While we believe this 
data to generally be accurate, we also compared it with a catch estimate 
generated from our dockside observations and interviews and expanded by boat- 
hours of effort. During the non-retention period two estimates of the catch of 
large chinook salmon were also made. The first was based on CPUE rates derived 
from sales slip data recorded during the retention period.   he second estimate 
was based on dockside observation and interview data. Both estimates were 
expanded by total fishing effort which is reported by fishing district and time 
period. 

Mortality Estimation By Size Class 

Mortality of chinook salmon that were released alive was determined for each 
size class by district and time period. An assumed level of mortality of 70% 
was applied to the estimated number of fish released alive. In a report to the 
Pacific Salmon Commission, ADFCG and NMFS (1987) related the lack of previous 
research and literature available concerning mortality due to catch and release 
of chinook salmon in the commercial seine fishery. A wide range of mortality, 
50% to 90% was adopted with the intention of incorporating the unknown (but 
anticipated high) level of delayed mortality of fish caught and released. In 
this study we have adopted the median of this range, 70%, as a mortality level 
for chinook salmon caught and released in the Southeast Alaska purse seine 
fishery. 

Stratifying the mortality estimates by size class, district, and time period 
(i-e., non-retention and retention periods) was used because: 1) onboard 
observer data (chinook per set catch estimates) documented a difference between 
size classes and injury status of fish released alive. Injury status of small 
chinook salmon released alive was 40% uninjured vs. 60% injured, while that of 
large chinook salmon released alive was 76% uninjured vs. 24% injured, and that 
of medium chinook salmon released alive was 32% uninjured vs. 68% injured (Van 
Alen and Seibel 1987). 2) stratification by retention vs. non-retention period 
is considered due to the the dynamics of the fishery. During the main pink 
salmon runs, it may be difficult to get to (or see) small and medium chinook 
salmon until they have been brought aboard. Also, the small fish tend to get 
gilled in the net and killed when the net is pulled through the power block 
(Van Alen and Seibel 1987). During the non-retention period, prior to large 
pink salmon catches, fishermen are encouraged to release chinook prior to 
bringing fish on board and to handle chinook quickly and with care when they 
are brought on board. That is, it may be more feasible to release chinook 
salmon in a healthy condition when fewer fish of other species are being caught 
and more care can be taken to handle the chinook salmon. 3) stratification by 
district reduces possibilities of geographical differences in abundance. 



1987 Dockside Sampling P r o j e c t  

Non-re tent ion P e r i o d  

During t h e  chinook salmon n o n - r e t e n t i o n  p e r i o d  (28 June t o  1 August)  a t o t a l  o f  
1,432 chinook salmon were observed  on t h e  docks  o r  accounted  f o r  ( r e l e a s e d  
a l i v e  o r  dead)  i n  164 i n t e r v i e w s  (Table  7 ) .  Of t h e  812 s m a l l  chinook salmon 
recorded,  250 (30.79%) were r e l e a s e d  a l i v e ,  202 (24.88%) w e r e  r e l e a s e d  dead,  
and  360 (44.33%) were k e p t  o r  s o l d .  Pr imary districts where small chinook w e r e  
r e c o r d e d  caught  were 101, 104, 110, and  113. O f  t h e  352 medium chinook salmon 
caught ,  53 (15.06%) were r e l e a s e d  a l i v e ,  126 (35.8%) w e r e  released dead, and  
173  (49.15%) w e r e  k e p t  o r  d i s c a r d e d  i n  some o t h e r  way (Table  7 ) .  Pr imary 
districts where medium chinook salmon w e r e  r e c o r d e d  caught  w e r e  101, 104, and  
113. Of t h e  268 l a r g e  chinook salmon recorded,  174 (64.93%) w e r e  r e l e a s e d  
a l i v e ,  41 (15.3%) were r e l e a s e d  dead, and  53 (19.78%) w e r e  k e p t  o r  d i s c a r d e d  i n  
some o t h e r  way (Table  7 ) .  The pr imary district where l a r g e  chinook salmon w e r e  
encounte red  was 104. 

R e t e n t i o n  P e r i o d  

During t h e  r e t e n t i o n  p e r i o d  (2 August t o  3 Oc tober ) ,  a t o t a l  o f  507 chinook 
salmon were observed  on t h e  docks  o r  accounted  f o r  i n  83  i n t e r v i e w s  (Table  8 ) .  
Of t h e  201 s m a l l  chinook salmon recorded,  59 (29.35%) w e r e  r e l e a s e d  alive, 32 
(15.92%) were r e l e a s e d  dead, and  110 (54.73%) w e r e  k e p t  o r  s o l d .  Pr imary 
districts of  encounte r  o f  s m a l l  chinook salmon w e r e  101, 102, 104, a n d  110. Of 
t h e  104 m e d i u m  chinook salmon r e c o r d e d  i n  samples  from t h e  r e t e n t i o n  p e r i o d ,  35 
(33.65%) were r e l e a s e d  a l i v e ,  1 3  (12.5%) were released dead, and  56 (53.85%) 
were k e p t  (Table  8 ) .  Distr icts  104 and  110 were t h e  pr imary areas o f  c a t c h .  
Of t h e  202 l a r g e  chinook salmon recorded  i n  docks ide  samples from t h e  r e t e n t i o n  
p e r i o d ,  21 (10.4%) were released a l i v e ,  3 (1 -49%) were r e l e a s e d  dead, and  178 
(88.12%) were kep t  o r  s o l d .  D i s t r i c t  104 w a s  t h e  pr imary a r e a  o f  c a t c h  (Tab le  
8). 

Dockside Program Sample E f f o r t  

Throughout t h e  season,  i n t e r v i e w s  w e r e  made on 35 l a n d i n g s  i n  D i s t r i c t  101, 1 5  
l a n d i n g s  i n  102, 4 l a n d i n g s  i n  D i s t r i c t  103, 71 l a n d i n g s  i n  104, 12 l a n d i n g s  i n  
D i s t r i c t  109, 29 l a n d i n g s  i n  Distr ic t  110, 3 l a n d i n g s  i n  D i s t r i c t  113, and  20 
l a n d i n g s  i n  D i s t r i c t  114 (Table  9 ) .  A t o t a l  o f  12 t e n d e r s  were sampled i n  
Distr icts  104 ( 5  t e n d e r s ) ,  112 ( 5  t e n d e r s ) ,  113 (1 t e n d e r ) ,  and  113/114 (1 
t e n d e r )  (Table  1 0 ) .  

T o t a l  docks ide  sampl ing e f f o r t  o f  i n d i v i d u a l  b o a t s  v a r i e d  c o n s i d e r a b l y  compared 
t o  t o t a l  b o a t s  f i s h e d  by d i s t r i c t  and  t ime  p e r i o d .  Such sample v a r i a b i l i t y  i s  



tied to the availability of "acceptablen boats to sample in a given port. That 
is, many boats off-load partial or entire catches to tenders on the fishing 
grounds. Also, total sample effort is related to the total number of boats 
that fished in a district in a given week. The more boats that fished, the 
more observations and interviews tend to be conducted as catch off-loading is 
observed at the docks. Table 11 shows the percent of total boat-hours sampled 
by district and time period. Overall, a higher percentage of sample effort 
occurred during non-retention period than during the retention period. 

Catch Estimation by Size Class 

The total catch estimate based on dockside interview data is 18,456 chinook 
salmon (Tables 12, 13). The total sales slip estimated catch is 21,115 chinook 
salmon (Table 14). These estimates are comparable by size class and district 
as follows: 

Small 

The dockside data derived catch estimate includes an estimated 10,282 (55.71%) 
small chinook salmon. Nearly sixty-seven percent of the estimated catch of 
small chinook salmon were caught during the non-retention period (early 
season). The primary districts of encounter of small chinook salmon based on 
catch per unit of effort (CPUE) were: 101 (23.91%), 112 (15.75%), 104 (13.37%), 
114 (12.72%), and 22.28% in all other districts (Table 14). 

The sales slip derived catch estimate includes an estimated 2,614 (12.38%) 
small chinook salmon. Again, a high percentage (72.04%) of the small chinook 
salmon were estimated to have been encountered during the non-retention portion 
of the season (Table 15). The primary districts where small chinook were 
estimated to have been encountered were 104 (49.08%), 113 (16.88%), 110 
(14.08%), 110 (12.05%), and 5.97% in all other districts (Table 15). 

Medium 

The dockside data derived catch estimate includes an estimated 3,741 medium 
chinook salmon. Fifty-seven percent of these were estimated to have been 
caught in the non-retention period. Based on this CPUE analysis, medium 
chinook salmon were encountered primarily in districts 104 (23.5%), 113 
(22.64%), 112 (18.04%), 101 (11.28%), 114 (9.54%), and 15.0% in all other 
districts (Table 14). 

The sales slip catch estimate includes an estimated 7,577 medium chinook 
salmon. Seventy-nine percent of these were estimated to have been caught in 
the non-retention period (Table 16). Medium chinook salmon were encountered 
primarily in districts 104 (44.12%), 113 (22.34%), 112 (15.14%), 101 (6.59%), 
and 11.81% in all other districts (Tables 16, 17). 



Large 

The docks ide  d a t a  d e r i v e d  c a t c h  e s t i m a t e  i n c l u d e s  4,433 (24.02%) l a r g e  chinook 
salmon. Sixty-one p e r c e n t  o f  t h e s e  l a r g e  chinook salmon w e r e  e n c o u n t e r e d  
d u r i n g  t h e  r e t e n t i o n  p e r i o d .  The p r imary  a r e a s  o f  encounte r ,  b a s e d  on  CPUE, 
were d i s t r i c t s  104 (61.45%),  112 (11.03%),  110 (7 .35%) ,  and  20.17% i n  a l l  o t h e r  
d i s t r i c t s  (Table  1 4 )  . 
The sales s l i p  c a t c h  estimate i n c l u d e s  a n  e s t i m a t e d  10,924 l a r g e  chinook 
salmon. S ix ty - four  p e r c e n t  (6,954) o f  t h e s e  w e r e  estimated t o  have been 
encounte red  d u r i n g  t h e  n o n - r e t e n t i o n  p e r i o d  (Table  1 8 ) .  The p r imary  districts 
of c a t c h  were 104 (81.04%),  112 (7 .25%),  110 (4 .07%) ,  and  7.63% i n  a l l  o t h e r  
d i s t r i c t s  (Tables  14, 1 8 ) .  

D i s p o s i t i o n  o f  E s t i m a t e d  Ca tches  

F o r t y - s i x  p e r c e n t  (5,824) o f  t h e  chinook salmon e s t i m a t e d  t o  have been 
encounte red  th roughout  t h e  1987 p u r s e  s e i n e  season  w e r e  released alive. The 
remaining c a t c h  (54%) were e i t h e r  r e l e a s e d  dead, kep t ,  o r  s o l d  (Tab le  1 3 ) .  Of 
t h e  f i s h  r e l e a s e d  a l i v e ,  3,954 (67.89%) w e r e  released d u r i n g  t h e  n o n - r e t e n t i o n  
p e r i o d ;  i n c l u d i n g  2,521 (63.76%) small f i s h ,  305 (7.71%) medium f i s h  and  1,128 
(28.53%) l a r g e  f i s h .  During t h e  r e t e n t i o n  p e r i o d ,  1,870 (32.11%) chinook 
salmon were r e l e a s e d  a l i v e ,  i n c l u d i n g  846 (45.24%) small chinook salmon, 361 
(19.3%) medium f i s h ,  and  663 (35.45%) l a r g e  f i s h  (Table  1 3 )  . 

M o r t a l i t y  E s t i m a t i o n  by S i z e  C l a s s  

The t o t a l  m o r t a l i t y  estimate d u r i n g  1987 f o r  t h o s e  f i s h  t h a t  w e r e  r e l e a s e d  
a l i v e  was 3,610 (Tab le  1 9 )  . T h i s  i n c l u d e s  2,358 (65.32%) small, 466 (12.91%) 
medium, and  786 (21.77%) l a r g e  chinook salmon. Over seven ty-s ix  p e r c e n t  (2,766 
f i s h )  o f  t h e  e s t i m a t e d  m o r t a l i t y  o c c u r r e d  d u r i n g  t h e  n o n - r e t e n t i o n  p e r i o d .  The 
h i g h e s t  m o r t a l i t y  l e v e l s  o f  s m a l l  chinook salmon o c c u r r e d  i n  d i s t r i c t s  114 
(37.6%),  101 (35.73%),  and  104 (15 -29%) . For  medium and l a r g e  ch inook  salmon, 
t h e  h i g h e s t  m o r t a l i t y  l e v e l s  o c c u r r e d  i n  d i s t r i c t  104, 58.41% a n d  55.988, 
r e s p e c t i v e l y .  

DISCUSSION 

W e  s h o u l d  be c a u t i o u s  o f  t h e  l i m i t a t i o n s  of t h e s e  data and  subsequen t  c a t c h  
estimates. Notably,  sample s i z e s  a r e  l i m i t e d  i n  some districts and  p e r i o d s .  
Other  p o s s i b l e  s o u r c e s  o f  b i a s  i n c l u d e :  1) n o t  sampl ing t h e  e n t i r e  c a t c h  o f  a 
b o a t  t h a t  was i n t e r v i e w e d  ( e - g . ,  i f  p o r t i o n s  o f  t h e  c a t c h  w e r e  o f f - l o a d e d  t o  
t e n d e r s  p r i o r  t o  l a n d i n g  a t  t h e  dock) ;  2 )  f i shermen  n o t  p r o v i d i n g  a c c u r a t e  
i n t e r v i e w  r e c o r d s  o f  c a t c h e s  t h a t  were released dead  and  a l i v e ;  3 )  f a i l u r e  t o  
r e p o r t  small chinook salmon on sales s l i p s ;  4) u s e  o f  average  weigh t s  of f i s h  



by processor personnel to determine total catch, as opposed to counting 
individual fish; 5) inability of Fish and Game personnel to accurately observe 
catches of medium chinook salmon; and, 6) single boats catching a 
disproportionately high number of chinook salmon (i-e., possible targeting). 

The chinook/boat-hour estimate assumes: 1) that fishermen do not target on 
chinook salmon in any district at any time during the season; 2) that medium 
fish are representatively sampled in the dockside interview program; 3) that 
all small fish caught are accounted for by either grading out of pink catches 
on the dock, observed by Fish and Game personnel, or reported released or 
discarded by fishermen during the interview; 4) that all large chinook salmon 
caught during the non-retention period are reported in dockside interviews, and 
all large chinook salmon caught during the retention period are sold; and 5) 
that abundance of chinook salmon does not change significantly in Southeast 
Alaska throughout the season. 

Likewise, the sales slip catch estimate assumes: I) that any small fish are 
sold and reported when they are graded out of pink catches at the processor; 2) 
that only large fish (i.e., not medium) are recorded as large fish in the fish 
ticket system; 3) that all large chinook salmon caught during the retention 
period are sold; and 4) that processor facilities record accurate numbers of 
fish sold, as well as accurate weights. 

Comparison of Catch Estimates 

Realizing the uncertainty surrounding the assumptions inherent in these two 
methods of catch estimation, we consider it critical to compare the estimates 
by size class and district. That is, the total estimates (18,456 vs. 21,115) 
appear to be quite close in estimating total catch of chinook salmon. However, 
estimates by size class and district may differ considerably. 

Small 

For small fish, the dockside data estimate is 10,282 fish and the sales slip 
estimate is 2,614 fish. The discrepancy here indicates obvious under- 
reporting (in several possible ways) of small chinook salmon on sales slips. 
First, small chinook salmon are frequently not sorted out of pink catches and 
are ultimately sold as pink salmon. This appears to be dependent on the 
processor facility, and the level of expertise by the grading crew. Second, 
the method of reporting small fish on fish tickets is often based on applying 
an average weight of small chinook salmon to the total pounds sold to determine 
the number sold. Dockside interviews (where actual numbers of small chinook 
salmon were recorded) indicated that a total of 361 small chinook salmon 
crossed the dock, while only 211 small chinook salmon were reported on fish 
tickets for the same boats (Table 10). This difference can only be attributed 
to: 1) the processors using average weights to determine numbers of fish; or 2) 
the fact that observers may not know precisely what is sold (i.e., small 
chinook salmon may cross the dock, but be discarded or given away rather than 
sold) . 



In making this comparison, we must also keep in mind that the sales slip 
estimate does not include small fish released alive or discarded prior to off- 
loading. The dockside interview catch estimate includes 3,367 small fish 
released alive, but small fish discarded or kept were not separately estimated 
in the analysis. Also, the dockside data estimate has a slight downward bias 
because a number of boats that were interviewed had off-loaded pink salmon 
catches previously to tenders. This bias includes 11 boats that fished in 
district 101, 43 boats that fished in district 104, 3 boats from district 102, 
1 boat from 103, 1 boat from 110, 1 boat from 112, and 14 boats from 114 (total 
boats = 74). These samples were included in the analysis because information 
on the other size classes of chinook salmon, as well as interview information 
are still available. Ratios of small chinook per boat hour derived from five 
tender samples from district 104 and 1 tender sampled from district 114 during 
the non-retention period indicate that an average of five small chinook salmon 
per boat per fishing day (15 hour period) may be attributed to the 
underestimation of small chinook salmon from boats that were not completely 
sampled in districts 104 and 114. Far the 41 boats that fished during the non- 
retention period in these two districts, this amounts to an estimate of 205 
small chinook salmon that are not included in the total catch estimate. No 
tender loads were sampled from the other districts or during the retention 
period (Table lo), thus we are uncertain of the total underestimation of small 
chinook salmon. Given all of these sources of bias, we feel the true encounter 
estimate of small chinook salmon is more closely approximated by the dockside 
interview estimate than the fish ticket estimate, and that the dockside 
interview derived estimate represents a slight underestimate. 

Medium 

A comparison of the catch estimates of medium chinook salmon also shows a wide 
variation between the two methods used (3,741 vs. 7,577). Since no reporting 
of medium chinook salmon is required, the estimate derived from dockside 
interview data is most likely an underestimate. Fish may be kept or given 
away, and some fishermen may choose not to disclose such information. The 
dockside interview is presently the only means for obtaining catch information 
on these medium chinook salmon. 

The catch estimate of medium chinook salmon using sales slip data is also quite 
limited. Again, since no medium fish are reported on sales slips, the "best" 
estimate of catch is derived from a combination of reported (sales slips) 
catches of large chinook salmon and observed (dockside program) catch ratios of 
medium/large fish. Both retention and non-retention period estimates of medium 
chinook salmon indicate large catches of medium chinook salmon in district 104. 
Since this estimate is based on catch ratios of medium/large fish, it is 
apparent that this estimate is being driven, to some extent, by the high 
catches of large chinook salmon in district 104 (Tables 16, 17). A second 
factor to consider in the sales slip estimate is that during the non-retention 
period, the ratios of medium to large chinook salmon (derived from dockside 
interviews) in districts 101 and 113 are artificially high because one skipper 
(in each district) reported large incidental catches of medium chinook salmon. 
Thus one boat's catch has driven the catch per boat hour ratio (and 



consequently the catch estimate) up. These high catches are outliers in the 
dockside interview data, but it is known that occasionally a boat will set its 
net on a school of chinook salmon. Again, the original assumption is that 
fishermen are not targeting on known areas with high densities of chinook 
salmon, however, it is also considered inappropriate to exclude such catches 
from the database. It is not presently known what percentage of the fleet 
actually obtains periodic high incidental catches of chinook salmon. Such high 
catches are dependent upon individual fishing strategies, and district and time 
of fishing in relation to local abundance and distribution of sub-legal chinook 
salmon. Given these limitations of each estimate, it is assumed that the 
dockside interview derived catch estimate is an underestimation, and the fish 
ticket derived catch estimate is an overestimate of the true encounter of 
medium chinook salmon. 

Large 

Estimates of large chinook salmon during the retention period are rather 
similar (2,687 vs. 3,970), while the estimates during the non-retention period 
are considerably different (1,746 vs. 6,954). During the retention period, the 
reported catch of large chinook salmon on sales slips must be assumed to be the 
"best* estimate of catch. That is, most fishermen will sell the highly valued 
large chinook salmon to processors when it is legal to do so. The 
discrepancies between dockside interview and sales slip estimates during the 
retention period are reflected in the summary of sampled landings (Table 10). 
Nearly all districts show more large fish reported on sales slips than what was 
actually observed at dockside. The best explanation for these discrepancies is 
that processors use an average weight to calculate the number of fish caught 
rather than actually counting individual fish. Given that we consider the 
sales slip method of catch estimation to be most accurate, we recornend that 
this discrepancy between weights and numbers of fish be examined further. 

During the non-retention period, the sales slip derived estimated catch of 
large chinook salmon was calculated using the catch ratio of large chinook per 
boat-hour (during the retention period) and the total number of boat hours 
fished (during the non-retention period) by district (Table 18). This method 
assumes the abundance and distribution of large chinook salmon is the same in 
each district throughout the season. The reality of this has not been 
confirmed, however, Figure 5 indicates that catch estimates of chinook salmon 
(based on effort and using dockside interview data) vary randomly by week until 
early September (statistical week 36). At this time, catches of all size 
classes drop off and fishing effort shifts from targeting on pink salmon to 
fall chum salmon runs. Pooling this data by weeks of non-retention (early 
season in 1987) and retention (late season in 1987) shows that more small 
chinook salmon are caught early in the season, while more large chinook salmon 
are caught later in the season (Figure 6). However, another factor which 
surely interacts with this trend is the lack of reporting of large chinook 
salmon caught and released and/or kept in the non-retention portion of the 
season. It is beyond the scope of this study to evaluate the extent of this 
factor or the validity of the interview data. Likewise, catch estimates by 
district show that large chinook salmon are predominantly caught in district 
104 (outside waters) while small chinook salmon catches are scattered 



throughout Southeast Alaska (districts 101, 102, 104, 110, 112, 113, and 114) 
(Figures 7, 8). Thus, the concept of apportioning a late-season catch ratio 
to the early season fishery is currently the only means of obtaining a sales 
slip based estimate of catch of large chinook. It most likely produces an 
elevated estimate of the catch of large chinook salmon in the non-retention 
period in certain districts where abundance is not the same throughout the 
season. The dockside interview estimate is considered to be more accurate , 
during the non-retention period, although it is based on the assumption that 
the fishermen report all chinook salmon caught (both kept and released) during 
the interview process. 

Mortality Estimation 

In estimating total encounter of chinook salmon, we must consider the delayed 
mortality that occurs after a fish has been caught and released. Direct 
estimates of delayed mortality rates are not currently available but previous 
estimates have assumed a range of 50 to 90%, depending on condition and size of 
the fish released. The median, 70%, was assumed in this study as a delayed 
mortality level. The estimated mortality of fish released alive simply 
confirms our expectations. That is, the primary mortality (76%) occured during 
the non-retention period when fishermen are required to release fish (alive if 
possible). And, that over 65% of the total estimated mortality occurs to the 
small chinook size class. 
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Table  1. Annual salmon c a t c h e s  by s p e c i e s  i n  numbers ( thousands)  and  p e r c e n t  i n  t h e  
S o u t h e a s t  Alaska p u r s e  s e i n e  f i s h e r y ,  1970-87. 

Chinook Sockeye Coho P ink  Chum T o t a l  
Y e a r  No. P e r c e n t  No. P e r c e n t  No. P e r c e n t  No. P e r c e n t  No. P e r c e n t  No. 

Ave . 
70-86 1 2  0 .07 386 2.50 276 1 .78  16,702 87.27 1,117 8.37 18,493 



Table 2 .  Southeast Alaska purse seine salmon catches by d i s t r i c t ,  1987. 

Numbers of Fish 

Dis tr ic t  Chinook a Sockeye Coho Pink Chum Totals 

Totals 

a Includes 1801 small (<2 lW)  chinook salmon. 
Includes a l l  waters of Dis tr ic t  112, except 112-22 (Hidden F a l l s ) .  



Table 3. Southeast Alaska commercial purse seine harvert of pink nalmon by district and week, 1987. 

District 

Stat Inclusive 
a 

Week Dates 101 102 103 104 105 109 110 111 112 112-22 113 114 rotals 

26 21 JUl - 27 JUl 
27 28 Jul - 4 Jul 
28 5 Jul - 11 Jul 195 5 2 

29 12 Jul - 18 Jul 57,908 191 

30 19 Jul - 25 Jul 238,691 

31 26 Jul - 1 A u g  121,617 36,163 

Totals (Weeks 27-31) 418,411 36,406 0 343,978 0 61,536 756,804 44,120 1,154,723 257,572 351,030 533.929 3,958,509 

2 Aug - 8 Aug 

9 Aug - 15 Aug 
16 Aug - 22 Aug 
23 Aug - 29 Aug 
30 hug - 5 Sep 
6 Sep - 12 Sep 
13 Sep - 19 Sep 
20 Sep - 26 Sep 
27 Sep - 3 Oct 

Totals (Weeks 32-40) 

Totals (all reason) 900,728 400,527 225,427 1,674,018 51 323,385 864,795 44,120 1,411,273 330,867 367,733 539,298 7,082,222 

a Includes all waters of District 112, except 112-22 (Hidden Falls). 



Table 4. Southeast Alaska commercial purse seine harvest of large ( >28") chinook salmon by 
district and week, 1987. 

District 
Stat 
Week 101 102 103 104 105 109 110 111 1 1 2 a  112-22 113 114 Totals 

Non-Retention: 
2 6 
27 
2 8 6 3b 
2 9 
30 
31 

Totals: 63 

I Retention: 
4-' 
03 3 2 50 8 2 2,812 34 3 9 2 5 18 3,060 
I 

3 3 42 3 252 8 1 13 2 2 32 3 
34 5 456 2 4 3 470 
35 0 
3 6 38 3 2 50 93 
3 7 9 5 5 19 
3 8 1 1 
3 9 1 2 3 
4 0 1 1 

Totals: 93 133 13 3,520 4 6 40 4 2 2 0 5 7 6 3,970 

Season 
Totals: 156 133 13 3,528 0 58 40 10 140 253 6 4 78 4,473 

a Includes all waters of District 112, except 112-22 (Hidden Falls). 
Harvest of large chinook salmon in Neets Bay terminal harvest area. 
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Table 6. Methods of catch and mortality estimation of chinook salmon in the 
Southeast Alaska purse seine fishery, 1987. 

Size Class Period 
Non-Retention Retention 

-- 

Small Dockside sampling + Dockside sampling + 
Interview Data Interview Data 

vs . vs . 
Expand CPUE of small chinook Sales Slip Data (does 
from Sales Slip Data during not include fish released/ 
retention period by total discarded/sold as pinks) 
effort during non-retention 
period. (does not include 
fish released/discarded/sold 
as pinks) 

Medium Dockside sampling + 
Interview Data 

VS . 
Expand CPUE of large chinook 
from Sales Slip data during 
retention period with total 
effort during non-retention 
period, then apply ratio of 
medium/large chinook from 
Dockside Data during non- 
retention period. 

Dockside sampling + 
Interview Data 

vs . 
Apply ratio of medium/ 
large chinook from 
dockside data during 
retention period to 
Sales Slip estimate of 
large chinook during 
retention period. 

Large Expand CPUE of large chinook Dockside sampling + 
from Sales Slip data during Interview Data 
retention period by total vs . 
effort during non-retention. Sales Slip Data (does 
(does not include fish released/ not include fish released/ 
discarded/sold as pinks). discarded/sold as pinks). 



Table 7 .  Summary of data collect~d from dockaide intarview. with purme meina fi~herren during the 1987 chinook salmon 
non-retention period, 5 July to 1 Augumt, in Southeast Alrmka. 

-- - - - - - - - - 

District : 101 102 103 104 109 110 111 112 112-22 113 114 Total# 

No. Landings Sampled: 24 3 0 45 3 2 2 3 10 23 12 19 164 

Catch and Percent of Total Catch by Participating Vessela: 
Chum Salmon: No. 1,445 277 0 2,444 

2.269 2.76% 4.489 
Pink Salmon: No. 59,490 7,926 0 35,799 

93.209 79.079 65.592 
Coho Salmon: No. 511 499 0 4,226 

0.809 4.989 7 .749 
Sockeye Salmon: No. 2,259 1,312 0 11,899 

3.549 13.099 21.609 
Chinook Salmon: No. 125 10 0 215 

0.20% 0.109 0.399 
Total Catch: No. 63,830 10,024 0 54,583 

Catch and Percent of Chinook Salaon (by disposition and .ire c1a.m): 
Released Alive 

Small: No. 87 10 0 8 8 2 18 0 0 
I 32.58% 41.679 60.27% 10.539 16.679 0.009 0.009 
N + Medium: No. 6 2 0 3 1 0 8 1 0 
I 6.32% 40.009 46.979 0.009 25.819 7.149 0.009 

Large : No. 9 2 0 115 8 2 6 0 3 
30.009 40.00% 77.18% 100.002 66.679 37.509 

Released Dead 
Small : No. 138 13 0 37 2 4 0 0 

51.699 54.179 25.349 10.532 3.709 0.00% 0.002 
nediua: NO. 8 1 2 0 2 8 0 7 0 7 

85.269 40.009 42.429 0.002 22.582 0.002 24.149 
Large : No. 3 0 o 3 1 0 1 0 2 

10.009 0.009 20.819 0.009 2 .569 25.009 
Xept/Other/Sold 

Small: No. 42 1 0 2 1 15 8 6 13 34 
15.739 4.17% 14.389 78,952 79.639 100.009 100.009 

Ilrdim: No. 8 1 0 7 5 16 13 22 
8.429 20.009 10.612 100.009 51.619 92.86% 75.86% 

Large: No. 18 3 0 3 0 12 1 3 
60.009 60.009 2.019 0.009 30.779 100.009 37.509 

15 
30.009 

27 
SO. 009 

0 
0.001 

Total. 
%all: No. 267 2 4 0 146 19 108 13 34 4 9 102 5 0 812 
nediur: NO. 95 5 0 66 5 3 1  14 2 9 4 7 3 3 0 352 
Large: No. 3 0 5 0 149 8 3 9 1 8 8 15 5 268 

a 
Includem all uaterm of District 112, except 112-22 (Bidden ?all#) 



Tablo 8. Summary of data collected from docksidr interviews with purme mrine fimhrrmm during thr 1987 chinook salmon rotention 
period, 1 August to 3 October, in Southeast Alamka. 

District : 101 102 103 104 109 110 111 112 l 112-22 113 114 Totalm 
- -- - 

No. Landing. Sampled: 11 12 4 2 6 9 7 

Catch m d  Percent of Total Catch by Participating Vessels: 
Chum Salmon: No. 1,716 2,466 5,519 4,320 5,293 1,059 

2.829 5.989 62.20% 2.769 10.339 2.622 
Pink Salmon: No. 55,837 

91.719 
Coho Salmon: No. 610 

1.009 
Sockeye Salmon: No. 2,654 

4.369 
Chinook Salmon: No. 7 0 

0.11% 
Total Catch: No. 60,887 

Catch and Porcent of 
Releamrd Alivo 

Small: No. 

Chinook Salmon (by disposition and mirr clasm): 

Nodium: No. 

urge: No. 

Relorsed Dead 
small: NO. 

Medium: NO. 

urge: NO. 

Kept/Othor/Sold 
Small: No. 

H.dium : NO. 

Largo: No. 

Total. 
Small: No. 41 55 5 38 1 47 
Hodiur: No. 13 11 0 42 3 20 
Largm: No. 16 15 1 131 6 2 0 

a 
Includes a11 water. of District 112, except 112-22 (Hidden Fallm). 





Table 10. Summary of data col lected from the  purse seine dockside interview program i n  Southeast Alaska, 1987. 

Seiners : Landed Catch of Chinook Salmon 

Number of 
Landings 

D i s t  Sampled 

Reported on 
Sales S l ips  
Small Large 

Observe 
on Docks g, c, d 

Small Large 

1 10 
17 15 
0 0 
3 5 9 9 
16 6 
106 2 0 
13 1 
2 0 5 
4 4 9 
9 5 5 
14 0 

Small + Large 
Chinook Reported 
on Sales S l ips  

Small + Large 
Chinook Observed 

on the  Docks 

11 
32 
0 

134 
22 
126 
14 
25 
5 3 
100 
14 

Chinook Never 
Landed C'e 

Released Other 

Totals 247 211 245 361 170 456 531 1,009 390 

I Tenders : 
Iv Landed Catch 
f Number Chinook No. Boats No. Hours Total Small Chinook/ 

Sampled Chum Pink Coho Sockeye Sm Med Lg Delivered Fished Boat -Hours Boat -Hour 

104 5 111 28.147 239 679 153 10 1 32 15 480 0.3188 

112 r 1 757 2 160 260 2 1 0 
113 1 137 22,625 7 5 1 1  0 0  7 15 105 0.1048 
112,114 1 822 16,042 38 48 10 4 4 3 15 4 5 0.3111 

Totals 12 44,618 75,684 518 1,147 181 16 6 

a Catch t o t a l s  were obtained from sa les  s l i p  data. 

C 
Medium chinook could not be sold i n  1987. 
Data was derived from t h e  Dockside Interview Program. 
All f i s h  w e r e  observed during unloading, including those so ld  and not aold. 

e Includes numbers of medium chinook salmon released, kept, o r  other. 
Includes all waters of D i s t r i c t  112, except 112-22 (Ridden Fa l l s ) .  



Table 11. Total sample effort completed for the purse seine Dockside 
Observation and Interview program in Southeast Alaska, 1987. 

- 

Non-Retention Period: Retention Period: 
Percent of Percent of 

District Fishery Sampled Fishery Sampled 

101 26.88% 8.10% 

102 28.57% 7.26% 

103 ------ 2.16% 

104 16.87% 7.21% 

109 23.00% 12.59% 
110 13.73% 45.45% 



Table 12. Estimated incidental catches of chinook salmon in the Southeast Alaska purse Seine fishery based on catch per unit of effort data 
collected as part of the dockside interview program, 1987. 

Whole District 

Percent 
St # Boats I Hrs Boat-Hr Sample Effort 4 Boats Total 

Diet Wk Sampled Fished Sampled Boat-Hours Fished Boat-Hr Disposition 

101 30 20 3 0 600 34.19 58.50 1,755.00 Re1 Alive 
Dead 

31 3 15 45 6.98 43.00 645.00 Re1 Alive 
Dead 

32 6 3 9 234 16.00 37.50 1,462.50 Re1 Alive 
Dead 

33 5 3 9 195 5.08 98.33 3,834.87 Re1 Alive 
Dead 

Re1 Alive 

Dead 
Re1 Alive 

Dead 
Re1 Alive 

Dead 
Re1 Alive 

Dead 

Re1 Alive 
Dead 
Re1 Alive 

Dead 
Re1 Alive 

Dead 
Re1 Alive 

Dead 

103 34 2 15 30 2.34 85.50 1,282.50 Re1 Alive 
Dead 

36 0 3 0 0 0.00 48.33 1,449.90 Re1 Alive 

Deed 
37 2 36 7 2 5.19 38.50 1,386.00 Re1 Alive 

Dead 
38 0 12 0 0.00 27.50 330.00 Re1 Alive 

Dead 
39 0 2 4 0 0.00 11.00 264.00 Re1 Alive 

Dead 

Sampled 
Chinook Catches Chinook Per Boat-Hr 

Sm Med tg Sm Med Lg 

Estimated Chinook Catch 

Sm Med Lg Totals 

Totals: 2,548 422 253 3,223 

Totals t 
314 0 63 377 



Table 12 (p 2 of 4 ) .  

Sampled 

Whole District Chinook Catches Chinook Per Boat-Hr Estimated Chinook Catch 

Percent 

St # Boats # Hrs Boat-Hr Sample Effort I Boats Total 

Dist Wk Sampled Fished Sampled Boat-Hours Fished Boat-Hr Disposition Sm Med Lg Sm Mod Sm Med Lg Totals 

64.00 960.00 Re1 Alive 

Dead 

52.83 792.45 Re1 N i v e  

Dead 

80.50 2,415.00 Re1 Alive 

Dead 

60.00 900.00 Re1 Alive 
Dead 

147.50 5,752.50 Re1 hlive 
Dead 

137.83 5,375.37 Re1 Alive 
Dead 

107.50 1,612.50 Re1 Alive 
Dead 

23.00 897.00 Re1 Alive 
Dead 

30.00 1,170.00 Re1 Alive 

Dead 

28.00 1,092.00 Re1 Alive 
Dead 

16.50 247.50 Re1 Alive 
Dead 

18.50 277.50 Re1 Alive 

Dead 

59.50 892.50 Re1 Alive 

Dead 

101.50 3,958.50 Re1 Alive 

Dead 

18.00 702.00 Re1 Alive 
Dead 

4.00 156.00 Re1 Alive 

Dead 

Totals: 

Totals: 873 272 326 1,471 



Table 12 (p 3 of 4). 

Sampled 

Whole District Chinook Catchen Chinook Per Boat-Hr Entimated Chinook Catch 

Percent 

St I Boats # Hrs Boat-Hr Sanple Effort j Boats Total 
Dist Wk Sampled Fished Sampled Boat-Hours Fished Boat-Hr Disposition Srn Wed Lg Sm Wed Lg Sm Wed Lg Totals 

111 30 3 15 4 5 42.86 7.00 105.00 Re1 Alivm 0 1 0 0.00000.02220.0000 0 2 0 2 
Dead 13 13 1 0.2889 0.2889 0.0222 30 30 2 62 

1,245.00 Re1 Alive 

Dead 
1,170.00 Re1 Alive 

Dead 

2,584.95 Re1 Alive 
Dead 

5,820.00 Re1 Alive 
Dead 

2,983.50 Re1 Alive 

Dead 
3,802.50 Re1 Alive 

Dead 
1,540.50 Re1 Alive 

Dead 

502.50 Re1 Alive 
Dead 

Totals: 30 32 2 

Re1 Alive 

Dead 
Re1 Alive 

Dead 
Re1 Alive 

Dead 
Re1 Alive 

Dead 
Re1 Alivm 

Dead 
Re1 Alive 

Dead 
Re1 Alive 

Dead 
Re1 Alive 

Dead 

- - 

Totals: 1,619 

0 0 1 0.0000 0.0000 0.0667 0 

11 3 0 0.7333 0.2000 0.0000 11 
0.0000 0.0025 0.0176 0 
0.2575 0.1818 0.0202 113 

0 0 0 0.00000.00000.0000 0 

4 5 0 0.1333 0.1667 0.0000 37 
0 1 6 0.0000 0.0028 0.0171 0 

87 64 8 0.2479 0.1823 0.0228 464 
0.0000 0.0025 0.0176 0 

0.2575 0.1818 0.0202 55 

0.0000 0.0025 0.0176 0 

0.2575 0.1818 0.0202 58 
0.0000 0.0025 0.0176 0 

0.2575 0.1818 0.0202 176 
0.0000 0.0025 0.0176 0 

0.2575 0.1818 0.0202 130 



Table 12 (p 4 of 4). 

Whole District 

Sampled 

Chinook Catches Chinook Per Boat-Hr Estimated Chinook Catch 

Percent 

St I Boats I Hrs Boat-Hr Sample Effort # Boate Total 

Diat Wk Sampled Fished Sampled Boat-Hours Fished Boat-Hr Disposition Sm Wed Lg Sm Med Lg Sm Med Lg Totals 

113 38 0 12 0 0.00 27.50 330.00 Re1 Alive 
Dead 

39 0 2 4 0 0.00 2.00 48.00 Re1 Alive 
Dead 

390.00 Re1 Alive 

Dead 

1,500.00 Re1 Alive 

Dead 

97.50 Re1 Alive 

Dead 

214.50 Re1 Alive 

Dead 

390.00 Re1 Alive 

Dead 

324.00 Re1 Alive 

Dead 

426.00 Re1 Alive 

Dead 
348.00 Re1 Alive 

Dead 

Totals: 1.141 847 

Totale: 1,308 357 58 1,723 

Grand Total.: 10,282 3,741 4,433 - 18,456 



Table 13. Summary of estimated catches of chinook salmon in the Southeast 
Alaska purse seine fishery based on catch per unit of effort data 
collected as part of the dockside interview program, 1987. 

- 

Estimated Chinook Catch 
Dist Period Disposition Sm Med LQ Total 

101 Non-retention Released Alive 
Dead 

Retention Released Alive 
Dead 

Total Released Alive 
Dead 

102 Non-retention Released Alive 
Dead 

Retention Released Alive 
Dead 

Total Released Alive 
Dead 

103 Retention Released Alive 
Dead 

104 Non-retention Released Alive 
Dead 

Retention Released Alive 
Dead 

Total Released Alive 
Dead 

109 Non-retention Released Alive 
Dead 

Retention Released Alive 
Dead 

Total Released Alive 
Dead 

110 Non-retention Released Alive 
Dead 

Retention Released Alive 
Dead 

Total Released Alive 
Dead 



T a b l e  13. (p  2 of 2). 

- - 

111 N o n - r e t e n t i o n  R e l e a s e d  A l i v e  
D e a d  

112 N o n - r e t e n t i o n  R e l e a s e d  A l i v e  
D e a d  

R e t e n t i o n  R e l e a s e d  A l i v e  
D e a d  

T o t a l  R e l e a s e d  A l i v e  
D e a d  

113 N o n - r e t e n t i o n  R e l e a s e d  A l i v e  
D e a d  

R e t e n t i o n  R e l e a s e d  A l i v e  
D e a d  

T o t a l  R e l e a s e d  A l i v e  
D e a d  

114 N o n - r e t e n t i o n  R e l e a s e d  A l i v e  
D e a d  

R e t e n t i o n  R e l e a s e d  A l i v e  
D e a d  

T o t a l  R e l e a s e d  A l i v e  
D e a d  

T o t a l s  : 
N o n - r e t e n t i o n  R e l e a s e d  A l i v e  2,521 305 1,128 3,954 

D e a d  4,364 1,829 618 6,811 
R e t e n t i o n  R e l e a s e d  A l i v e  846 361 663 1,870 

D e a d  2,551 1,246 2,024 5,821 

A l l  S e a s o n  R e l e a s e d  A l i v e  3,367 666 1,791 5,824 
D e a d  6,915 3,075 2,642 12,632 

G r a n d  T o t a l s :  10,282 3,741 4,433 18,456 



Table 14. Comparison of estimates of chinook salmon caught in the Southeast 
Alaska purse seine fishery, 1987. 

-- -- 

All Season: Estimated Chinook Catch Estimated Chinook Catch 
(derived from Dockside Data) (derived from Sales Slip Data) 

District Sm Med Lg Total Sm Med Lg Total 

Totals 10,282 3,741 4,433 18,456 2,614 7,577 10,924 21,115 

Non-retention Period: 
District Sm Med Lg Total Sm a Med Lg Total 

Totals 6,885 2,134 1,746 10,765 1,883 6,008 6,954 14,845 



Table 14. (p 2 of 2). 

Retention Period: Estimated Chinook Catch Estimated Chinook Catch 
(derived from Dockside Data) (derived from Sales Slip Data) 

District Sm Med Lg Total Sm Med Lg Total 

Totals 3,397 1,607 2,687 7,691 731 1,569 3,970 6,270 

a Estimate of small chinook salmon in the non-retention period was calculated 
with the ratios of small chinook/boat hr from sales slip data during the 
retention period (see table 15). 
Estimate of medium chinook salmon caught in the non-retention period was 
calculated with the ratios of estimated catches of medium/large chinook 
salmon derived from dockside interview data and multiplied by the estimated 
catch of large chinook salmon (see tables 12 and 16). 
Estimate of large chinook salmon caught in the non-retention period was 
calculated with the ratios of large chinook/boat hour derived from sales 
slip data during the retention period (see table 18). 
Direct numbers of fish reported on sales slips. 
Estimate of medium chinook salmon in the retention period was calculated 
using the ratios of estimated catches of medium/large chinook salmon derived 
from the dockside interview data during the retention period, and multiplied 
by the catch of large chinook salmon reported on sales slips (see table 17). 
Direct numbers of fish reported on sales slips. 



Table 15. Estimated catch of small chinook salmon in the 1987 Southeast 
Alaska purse seine fishery when the fishery was closed to the 
retention of chinook salmon (28 June to 1 August). 

Number Number Total Catch Small Estimated 
Hours Boats Boat-Hr Chinook per Catch Small 

Fished Fished Boat-Hr 
a 

Dist Fished Chinook 

Totals 1,883 

a Catch of small chinook per boat-hr from sales slip data during retention 
period. 
Number of small chinook per boat-hr was calculated by averaging ratios from 
Districts 9 and 10. 



Tablm 16. Estimatmd ca tch  of medium chinook s a h o n  in thm 1987 Southmast Alaska 

pursm se ine  f i s h e r y  when thm fishmry was c losed t o  t h e  r r tmntion of 

chinook salmon (28  Junm t o  1 August). 

N u m b e r  Number Tota l  Catch Largm Estimatmd Fiatio Estimatmd 

Hours Boats Boat-Hr Chinook por Catch Largr Med/Lg Catch Mmdium 
a c 

Dist  Fished Fished Fished Boat-Hr Chinook Chinook Chinook 

Tota l s  6,954 6,008 

a Catch of largm chinook pmr boat-hr from s a l e s  s l i p  d a t a  during rr tmntion p r i o d .  

Numbrr of l a r g e  &nook por  boat-hr was c a l c u l a t r d  by avmraging catches  from 

D i s t r i c t s  9 and 10. 
C Mmdium/largm chinook r a t i o s  ca lcu la ted  from t h e  es t imated catches  f o r  thm non- 

rmtmntion p r i o d  dmrivmd from docksidm obsmmation and interview data .  



Table 17. Estimated ca tch  of m e d i u m  chinook salmon i n  t h e  1987 purse se ine  
f i she ry  when t h e  f i she ry  was open t o  t h e  re ten t ion  of chinook 
salmon (2  August t o  3 October).  

Ratio 
Catch Large Medium/Lar e 

D i s t  Chinook a Chinook 
% 

Estimated 
Catch 

Medium Chinook 

Total  3,970 1,569 

a Reported on s a l e s  s l i p s  during re ten t ion  period. 
Medium/Large chinook r a t i o s  ca lcu la ted  from t h e  est imated catches f o r  t h e  
re ten t ion  period derived from dockside interview data .  



Table 18. Estimated ca tch  of l a r g e  chinook salmon i n  t h e  1987 Southeast 
Alaska purse se ine  f i s h e r y  when t h e  f i s h e r y  was c losed t o  t h e  
r e t e n t i o n  of chinook salmon (28 June t o  1 August). 

Number Number Tota l  Catch Large Estimated 
Hours Boats Boat-Hr Chinook per  Catch Large 
Fished Fished Fished Boat-Hr 

a 
D i s t  Chinook 

Tota ls  6,954 

a Catch of l a r g e  chinook per  boat-hr from s a l e s  s l i p  da ta  during r e t e n t i o n  
period.  
Number of l a r g e  chinook per boat-hr was ca lcu la ted  by averaging r a t i o s  from 
D i s t r i c t s  9 and 10. 



Table 19. Estimated catch and mortality of chinook salmon released alive (by size class, district and 
time period) in the Southeast Alaska purse seine fishery, 1987. 

Est. Catch Est. Mortality Eat. Catch Est. Mortality Est. Catch Est. Mortality 
Small Chinook Small Chinook Medium Chinook Medium Chinook Large Chinook Large Chinook 
Releassd Releasgd Releasgd Releasgd Releasgd Releasgd 

Dist Alive Alive Alive Alive Alive Alive 

Non-retention period: 
101 902 
102 35 
103 0 
104 385 
105 0 
10 9 15 
11 0 132 
111 0 
112 104 
11 3 0 
11 4 948 

Total: 2,521 1,766 305 214 1,128 786 
I 
C3 - 

Retention period: 
101 161 
102 374 
103 0 
104 33 
105 0 

Total : 846 

Total Mortality: 3,610 
(all size classes) 

a Catch estimate derived from dockside interview data. 
Mortality calculated assuming a 70% rate of mortality of fish released alive. 
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Figure  1. Southeast Alaska commercial f i s h i n g  d i s t r i c t s .  



YEAR 

Figure 2. Annual landed catch of chinook salmon by the Southeast Alaska purse seine fishery, 1970 to 1987. 



Figure 3. Relotionship between number of boot-houm fished and londed cotch of chinook solmon by the 
Southeast Alaska purse seine fishery, 1970 to 1987. 
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CONFIDENlIAL 
-.....-.ow.. 

Alaska Department o f  Flsh and G u m  
I n c l d m t l  a1 Chlnook l l o r ta l  1 t y  Assessernt 

1987 Docksidr S u p l l n g  O f  Purse Seine Landlngs Data Form 

Port : Date sold: 

Processor: Stat. week: 

Sampler: Opening Dates: ,- 

Vessel nmn: Dl s t r i c t -subd l  s t r l c t :  

AOF&G Number: Tender: Yes No 

Seine Net Depth: FIsh Tlcket Numbers: 
(preferably i n  f a r  This Del lvery: 

P r lo r  Del l ve r l es  : 
Logbook Par t l c l pmt :  Yes No 

Catch BY Specles For Thls Opmlng: 
..-.-....-.--.w..--...-....-.wo.-. 

Not reported on t h i s  F lsh T icke t  
Reported on Data1 so ld  Re1 eased Re1 eased Open 1 ng 
Flsh T lcket  Source E a r l l e r  A l i ve  -- - Dead - 0therZ Total  

Chlnook: 
Small 
(21' - 

7 - 
Med 1 um 
>21-528' - - 
Large 
>28' - - - - - 

Chum: - - 
P I  nk: - - 
Coho: - 
Sockeye : - 

1 ~ a t a  Source: Counted (C) o r  Fish Ticket (FT) 
2 Flsh no t  sold, reported as pinks, given away, discarded, etc. 

(Note d lspos i t lon  o f  f l sh  i n  coaants.) 

F igure  4. Purse Seine dockside i n t e r v i e w  data form, 1987. 





NON-RETENTION 

RETENTION Total Catch Estimate = 18.456 

SMALL MEDIUM LARGE TOTAL 

Figure 6. Estimated incidental catch of chinook salmon in the Southeast Alaska purse seine fishery by size class and retention 
vs. non-retention periods. Data was collected as part of the dockside interview program, and expanded by boat-hour of effort. 
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OUTSIDE 

INSIDE 
Total Catch Estimate = 18,456 

SMALL MEDIUM LARGE TOTAL 

Figure 8. Estimated incidental catch of chinook salmon in the Southeast Alaska purse seine fishery by size class and outside vs. 
inside districts. Data was collected as part of the dockside interview program, and expanded by boat-hour of effort. 
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Appendix A . 2 .  Number o f  boat hours f i s h e d  by d i s t r i c t  and s t a t i s t i c a l  week for  the  Southeast 
Alaska purse s e ine  f i shery ,  1987. 

D i s t r i c t  
S t a t  Fishing 
Week Dates 1 0 1  102 103 104 105 109 110 111 112 113 114 Total  

Non-Retention: 

27 Jun 28 15 15 30 
28 Jul 5 15 15 15 15 60 
29 Jul  12  15 15 15 15 15 7 5 
30 Jul  1 9  1 5  1 5  1 5  15 1 5  1 5  90 
30 Jul  23 15 15 15 4 5 
3 1  Jul  26-27 15 1 5  1 5  3 9 39 3 9 3 9 3 9 240 

Retention: 

32 Aug 2-3 3 9 3 9 3 9 3 9 39 3 9 234 
33 Aug 9-10 3 9 3 9 3 9 3 9 3 9 3 9 3 9 273 
34 Aug16  c l o s e d  0 
34 Aug 22 15 15 1 5  1 5  1 5  15 90 
36 Aug 30 15 15 1 5  4 5 
36 S e p 4  1 5  1 5  1 5  15 60 
37 Sep 10  3 6 36 3 6 12  120 
38 Sep 17  12  12  12  12  4 8 
39 S e p 2 0  12  12  12  36 
39 Sep 24 12 12 12 12  4 8 
40 O c t  1 12 12 
4 1  Oct 4 6 2 6 2 

41-43 O c t  6-23 4 32 432 

Total  Boat Hours: 138 686 117 168 1 5  147 132 1 5  222 225 135 2000 



Appendix A.3. Effort  (number of unique boats f i shed)  by d i s t r i c t  and by 
s t a t i s t i c a l  week i n  the  Southeast Alaska purse s e i n e  f i shery ,  
1987. 

D i s t  S tat  Effort  D i s t r i c t  D i s t  S tat  Effort  D i s t r i c t  
Week Totals  Week Totals  

101 2 8 3.00 105 3 6 15.33 15.33 
2 9 28.50 
30 58.50 10 9 31 23.00 
3 1 43.00 3 2 30.00 
3 2 37.50 3 3 28.00 
33 98.33 3 4 16.50 
3 5 1.00 3 6 18.50 116.00 
3 6 5.00 
3 7 3.50 110 2 9 59.50 
3 8 3.00 3 1 101.50 
3 9 40.00 3 2 18.00 
4 0 31.00 352.33 33 4.00 183.00 



Appendix A.4 .  Comparison of Dockside Interview data and Fish Ticket data for evaluation of incidental catch of chinook salmon by the Southeast Alaska 
purse seine fishery, 1987. 

I)isteicte 

Sample sample a 
Method Results 101 102 103 104 1C5 109 110 111 112 112-22 113 114 Totals 

Dockside Landings 

Interviews Boat Hrs. Sampled 

Pink Salmon 

Money Fish 

27 Jun - 1 Aug Chinook Salmon 
(non-retention) sm 

med 

lg 
total 

Chin/Boat Hr. 

sm 

lg 
total 

Dockside Landings 

Interviews Boat Hrs. Sampled 

Pink Salmon 

Money Fish 

2 Aug - 3 Oct Chinook Salmon 

(retention) sm 

med 

1 g 
total 

Chin/Boat Hr. 

sm 

lg 
total 

b 
Fish Landings 469 364 338 769 25 134 32 0 321 127 132 2,711 

Tickets Chinook Salmon lg 93 133 13 3,520 0 4 6 4 0 0 
62 b 

57 6 3,970 

sm 5 25 16 505 2 20 33 0 8 4 8 731 
l9 b 

f Boat Hours 5,297.37 6,752.82 4,712.40 12,740.37 229.95 2,787.00 858.00 0.00 5,845.50 1,674.00 1,488.00 42,385.41 

2 Aug - 3 Oct 
b 

(retention) Chin/BoatHr lg 0.0176 0.0198 0.0028 0.2763 0.0000 0.0165 0.0466 0.0106 
b 

0.0341 0.0040 0.0931 

am 0.0009 0.0037 0.0034 0.0407 0.0087 0.0072 0.0385 0.0033 0.0502 0.0054 0.0172 

a Includes all waters of District 112, except 112-22 (Hidden Falls). 
b 

Includes all waters of District 112. 
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