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ABSTRACT 

The Southeast Alaska commercial troll fishery landings were sampled to recover coded-wire-tags and to 
estimate catch-per-unit-effort of chinook and coho salmon. In addition, aerial overflights were flown in 
some weeks and this data was combined with the CPUE data to estimate the total landings for the week. 
The data is needed to ensure that the fishery complies with Pacific Salmon Treaty chinook salmon annex 
and that Alaska Board of Fisheries directives for conservation and allocation are met. 

During the five year period, the program allowed these goals to be met. The overall absolute error in 
estimation of the chinook salmon catch was 5.5% while for coho salmon it was 13.8%. 



INTRODUCTION 

This report describes the sampling of chinook and coho salmon caught in the general summer Alaska troll 

fishery. Results of the sampling are used in the management of the troll fishery. 

DESCRIPTION OF THE TROLL FISHERY 

The commercial troll fishery in Southeast Alaska and Yakutat (Region 1) occurs in State of Alaska waters 

and in the Federal Exclusive Economic Zone (EEZ) east of the longitude of Cape Suckling. The EEZ 

waters are those more than three miles west of the surf line. All other waters of Alaska are closed to 
commercial trolling. 

The commercial troll fishery harvests primarily chinook and coho salmon. Other species of salmon 

harvested by trollers are normally considered incidental. The troll fishery harvests the majority of the 

chinook salmon; however, the percentage has declined since quota management was introduced in 1985. 

The troll fishery is also the major harvester of coho salmon. 

Commercial trolling for chinook salmon occurs in two seasons; winter (October 1 through April 14), and 

summer (April 15 through September 30). The summer season is divided into four fisheries: 1) June 

experimental fishery; 2) June hatchery access fishery; 3) terminal fishery; and 4) general summer fishery. 

The first three are designed to maximize the catch of Alaska origin hatchery chinook. Time and area 

opening or guidelines for time and area are set by the Alaska Board of Fisheries (Board). The season for 

coho salmon is from June 15 through September 20. 

The commercial troll fleet is comprised of two types of gear, hand troll and power troll. Vessels using 

hand troll gear are limited to two lines on hand-operated gurdies, or four sport fishing poles. Although 

more permits are available when compared with power troll gear, hand trollers take a smaller portion of 

the overall catch. Vessels using power troll gear are generally larger than those using hand troll gear and 

are limited to four lines on power-operated gurdies except with the EEZ north of the latitude of Cape 

Spencer, where six lines may be used. 



STOCK DESCRIPTION, STATUS AND MANAGEMENT 

Only the status of the primary troll species, chinook and coho salmon are discussed in this report. 

Chinook Salmon Stocks 

Native chinook salmon stocks occur throughout Southeast Alaska and Yakutat. Chinook salmon stocks 
occur primarily in the large mainland rivers and tributaries. The most important are the Alsek, Taku, and 
Stikine, and the Behrn Canal rivers including the Unuk, Chickamin, Blossom and Keta. In totd, 34 rivers 
in the region are known to produce runs of chinook salmon. The three major systems: the Alsek, Taku 
and Stikine Rivers are also "transboundary" rivers, originating in Canada and flowing to the sea through 
Alaska. Shared ownership and coordinated management of the transboundary stocks are addressed by the 
Pacific Salmon Commission (PSC) under terns of the Pacific Salmon Treaty (PST). 

Southeast Alaska chinook salmon stocks are all "spring" type, entering spawning streams during the spring 
and early summer months. After emergence the following spring, the majority of fry remain in freshwater 
rearing areas for at least one year, migrating seaward the next spring. For most of Southeast Alaska origin 
chinook, ocean residency may last two, three or four years. Several age classes of mature spawners and 
immature chinook salmon are harvested by trollers during the fishing season. 

Current information indicates that the majority of chinook salmon harvested in the Region 1 troll fishery 
are produced from spawning grounds and hatcheries in the Pacific Northwest and Canada. This 
information is based on age structure analysis, coded-wire tagging studies, and general productivity 
considerations. Management of intermingling chinook stocks is coordinated through the PSC. 

Historical Catches of Chinook Salmon 

Chinook salmon catches in Southeast Alaska are currently lower that historical levels. Annual commercial, 
all-gear catches during the past ten years have averaged about 271,400 chinook salmon. This has been 
primarily due to harvest quotas imposed by the North Pacific Fishery Management Council (NPFMC) 
during 1981 through 1985, and the Board and the PST since then. This quota is considerably lower than 
the harvest levels between 1920 and 1950 when catches averaged 540,000 fish. The harvest quota was 
implemented both as part of a 15-year rebuilding program for Southeast Alaska chinook salmon stocks, 
and as one of the coastwide conservation actions taken for depressed non-Alaskan chinook stocks which 



contribute to the Southeast Alaska fisheries. The decline in abundance was primarily the result of (1) 
depressed natural chinook salmon stocks both in Southeast Alaska and coastwide due to over-fishing, and 
(2) loss of freshwater spawning and rearing habitat, particularly in the Pacific Northwest where 
construction of dams on the Columbia River has drastically reduced salmon production. 

Chinook Salmon Fishery Management 

Since 1985, a quota is established each year for the total all gear chinook salmon harvest by the PST. 
This quota was 263,000 in 1985 through 1989 but was raised to 302,000 during 1990. Chinook salmon 
originating in Alaskan hatcheries do not count against the quota. Troll effort for chinook salmon has 
generally been increasing along with abundance and/or availability of chinook salmon in Alaskan waters. 
As a result, the quota has taken fewer days to harvest each year. A system of in-season catch estimation 

described in this report is used to estimate the chinook salmon catch by area and predict the date the 
guideline harvest level will be reached. This system provides more timely catch data than fish tickets 
because of the delay in processing tickets from all the remote buying stations in Southeast Alaska. In 
addition, the fishery performance data program also provides CPUE data (effort data from fish tickets is 
not reliable). 

Coho Salmon Stocks 

Coho salmon occur in more that 2,000 streams in Southeast Alaska. The majority of coho salmon streams 
are small, with the number of spawners typically ranging from several individuals up to 1,000 or more. 

Because of the number of these systems, they collectively make up a substantial portion of the production. 
Lake systems are also important and typically produce returns of between 1,000 and 8,000 fish. Large 
populations occur in the Taku, Chilkat, Bemers, Stikine, Unuk, Chickamin, and most Yakutat systems. 
Spawning takes place during the fall and early winter months. Most coho salmon rear in freshwater for 
two years, and virtually all spend no more than one winter in the ocean before returning. The majority 
are 4-year-old fish, and are caught in the year of spawning. Coho salmon harvest& by trollers are 

primarily of Alaska origin. 



Historical Catches of Coho Salmon 

The highest average decade all-gear catch of coho salmon occurred during the 1940's. A decline in 
average catch occurred during the next three decades with a low average of 1,000,000 coho in the 1970's. 
During the 1980's the average annual all gear commercial coho salmon catch was 1,900,000 coho salmon. 
The harvwst nearly equaled the 2,000,000 yearly average of the 1940's. It was also an increase of 83% 
over the 1970's decade average of 1,000,000 coho salmon. This increase is thought to be primarily the 
result of the unusually mild winters experienced in recent years, and a result of better spawning 
escapement levels realized since more conservative management was implemented beginning in 1980. 
Other probable contributing factors included more intensive fishing in highly mixed stock areas, increased 
targeting during chinook non-retention periods, and contributions from hatchery production. 

Coho Salmon Fishery Management 

The majority of troll coho salmon are caught between mid-July and early September with a peak in mid- 
August. Gill net coho salmon catches peak approximately one month later, in mid-September, while 
stream entrance peaks between late-September and mid-October. Management of coho salmon is based 
upon in-season assessment of run strength determined from troll fishery performance data, gill net fish 
tickets, and sport fish catch-per-unit-effort creel census data. Coho salmon are not managed to achieve 
specific escapement goals, rather, CPUE is compared to previous years' retums, and run strengths retums 
to the inside fisheries. In addition, they are managed for allocation guidelines established by the Board 
(61% troll, 19% purse seine, 13% drift gill net, and 7% set gill net). As with chinook salmon mangement, 
the fishery performance data provides more timely catch data than fish tickets and also provides CPUE 
data (fish tickets do not have reliable effort recorded on them). 

METHODS 

Estimation of the in-season troll catch of chinook and coho salmon is accomplished by multiplying the 
number of boats observed fishing, times the catch rate derived from dockside sampling. In order to 

account for the variability in catch rates throughout Southeast Alaska, the region is divided into six areas 
that closely correspond to fleet fishing patterns (Figure 1): 

Area 1 - Waters north and west of Cape Suckling. 



Area 2 - Waters west of Baranof Island and Chichagof Island between Cape Spencer and 
Cape Ommaney. 

Area 3 - Waters west of Prince of Wales Island between Cape Muzon and Cape Ommaney. 
Area 4 - Waters of Icy Strait, North Chatham Strait, Lynn Canal and Stephens Passage. 
Area 5 - Waters of Frederick Sound, South Chatham Strait and Sumner Strait. 
Area 6 - Waters of Clarence Strait and Dixon Entrance. 

Catch rates for each of these areas are calculated weekly using information gathered from dockside 
interviews at the time trollers deliver. The number of interviews each week is determined by practicality. 
Sample goals are set for each port based on a percentage of historical landings, but the goals may not be 
achieved if landings do not meet expectations. 

A minimum goal of 2,280 valid data points for a 12 week season is apportioned through the region by 
port in order to obtain a goal of 10% of expected total landings. The total number of samples by port 
varies each year due to the variability in fishing effort. 

Interviews are normally conducted while cold storage personnel son and grade the catch. Chinook and 
coho salmon are either counted by the department sampler or obtained from the fish ticket. Completed 
sample forms are either mailed or faxed each week to the Sitka area office where they are entered into 
a computer database. 

The number of boats fishing in each area is determined by aerial surveys using light, fixed-wing aircraft. 
Surveys of the entire region are attempted each week. When a complete survey is not possible, the 
previous week's data is used until the next time a complete survey is flown, and incomplete points are 
filled in by averaging. 

The following information is produced from the completed samples: 

1. Average catch-per-boat-day, by area 
2. Estimated catch-per-day, by area 
3. Estimated region catch-per-day and week (only for weeks with aerial overflights) 

Actual catches of chinook and coho salmon are tallied from fish tickets. Weekly and cumulative estimates 
are tallied against the fish tickets. 



RESULTS 

Troll fisheries were sampled weekly beginning on June 20 (statistical week 25) in 1986 and 1987, and July 
1 in 1988 through 1990 ( statistical week 28 in 1988, and 27 in 1989 and 1990). and continuing through 

the closure of the summer troll season on September 20 each year (Tables 1 - 5). The number of 
interviews ranged from 1,378 in 1986 to 2,091 in 1989. The number of days of effort sampled ranged 

from 5,076.5 in 1986 to 6,562.9 in 1987. A minimum of 16% of the chinook landed were sampled in 
1990, while 25% of the landed chinook were examined in 1988 (Table 6). A minimum of 11% of the 
landed coho were examined in 1986, while 22% were examined in 1989. 

Weekly and cumulative weekly reported landings of chinook salmon were compared with weekly and 
cumulative weekly estimates (Table 7). Comparisons could only be made for weeks during which aerial 

overflights were made. In general, weekly estimates do reasonably well, however, it is the cumulative 
total that is needed and the cumulative weekly estimates do estimate the total catch fairly well. In two 
of the five years (1987 and 1989), the estimate was greater than the final reported landed catch for that 
period by 2.7% to 4.6%. In the other three years, the estimate was under by 14.7%, 4.7% and 0.8%. The 
overall absolute estimate error was 5.5%. 

Weekly and cumulative weekly reported landings of coho salmon were also compared with weekly and 
cumulative weekly estimates (Table 8). Similar to chinook salmon, the weekly estimates compare fairly 
well, however, again the cumulative estimates are much better. In three of the five years, the estimate is 
lower (from 6.8% to 23.6%) than the reported catch during the period. During the other two years, the 

estimate was greater by 2.8% to 22.3% than the reported landings. The overall absolute error was 13.8%. 

In all five years, the program allowed managment to comply with the chinook salmon quota. In addtion, 
the program also allowed havest sharing and adequate escapement for coho salmon to be achievied. 

DISCUSSION 

Monitoring of the chinook and coho salmon catch in the troll fishery in order to estimate total harvests 

has occurred since 1979. It now forms the basis of the in-season management program and is instrumental 
in ensuring that the PSC chinook salmon quota, and Board guidelines for sharing of coho salmon are 

achieved as closely as possible. 



The basic procedure used to determine catch rates has remained the same since 1979. However, 
implementation of the program has required continuous changes and updating of methods as effort levels 
and run sizes have fluctuated. 

The aerial boat survey is suspect as the main source of error in the program. Incomplete counts for the 
region have been a continuing problem since the inception of the program. Weather, particularly poor 
visibility and high wind velocities, often contribute to incomplete surveys. Approximately 20 hours of 
small, fixed-wing aircraft flight time are required for a complete survey. Surveys are attempted once each 
week, and it is possible that with the short chinook openings, this may not be sufficient. 

Although the overall sampling goals are being met for the program (greater than lo%), it is not clear that 
sampling effort is adequate in some of the smaller areas. In addition, the ability to sample in proportion 
to effort has never been documented. 



Table 1.  Troll fishery data summary for 1986. 

Aerial Area Total ------------- Chinook -------------- -------------- -coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 

- -  - - 

' Week 25 was open 2 days for chinook salmon, the estimated total was 11.269 Week 29 was open 3 days for chinook salmon. 



Table 1. (Page 2 of 3.) 

Aerial 
Stat Days of Survey 
Week Fishing Area Boats 

Area Total 
Efforts Days 
Sampled Fished 

-------------Chinook -------------- --------------- Coho --------------- 
Number Catch Number Catch 
Sampled CPUE For Week Sampled CPUE Forweek 



Table 1. (Page 3 of 3.) 

Aerial Area Total ------------- Chinook -------------- -------------- -coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 

Total 
Area Total Total Total Total Total 

Efforts Days Number Estimate Number Estimated 
Sampled Fished Sampled Catch Sampled Catch 



Table 2. Troll fishery data summary for 1987. 

- - - - - - - - 

Aerial Area Total -------------Chinook -------------- ---------------Coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE FaWeek 

' Week 21 was open 1 day for chinook salmon, the estimaled total was 8,322. Week 29 was open only 1 day for chinook salmon. 

-11- 



Table 2. (Page 2 of 3.) 

Aerial Area Total ------------- Chinook -------------- -------------- -coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 



Table 2. (Page 3 of 3.) 

Stat Days of 
Week Fishing Area 

36 7 1 
7 2 
7 3 
7 4 
7 5 
7 6 

Aerial Area 
Survey Efforts 
Boats Sampled 

20 
26 
35 
49 

8 
5 

Total 
Days 

Fished 

-------------Chinook -------------- 
Number Catch 
Sampled CPUE For Week 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

---------------Coho --------------- 
Number Catch 

Sampled CPUE Forweek 

4,639 45.9 
2.375 33.5 

963 15.3 
1,871 17.0 

240 12.6 
175 12.5 

Total 
Area Total Total Total Total Total 

Efforts Days Number Estimate Number Estimated 
Sampled Fished Sampled Catch Sampled Catch 



Table 3. Troll fishery data summary for 1988. 1 

Aerial Area Total ------------- Chinook -------------- --------------- Coho- ---- ----- ---- - 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 

Week 27 was open 2 days for chinook salmon, the estimated total was 25,095. Week 29 was open 3 days for chinook salmon. 

- 14- 



Table 3. (Page 2 of 2.) 

Aerial Area Total ------------- Chinook -------------- ---------------Coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE F a  Week 

Total 
Area Total Total Total Total Total 

Efforts Days Number Estimate Number Estimated 
Sampled Fished Sampled Catch Sampled Catch 



Table 4. Troll fishery data summary for 1989. 

Aerial Area Total ------------- Chinook -------------- -------------- Coho- ---- ----- ---- - 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 

' Week 26 was open 1 day for chinook fishing, the estimated total was 15,680. Week 28 was open 5 days for chinook salmon. 

-16- 



Table 4. (Page 2 of 3.) 

Aerial Area Total ------------- Chinook -------------- ---------------Coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 



Table 4. (Page 3 of 3.) 

Aerial Area Total ------------- Chinook -------------- -------------- Coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 

Total 
Area Total Total Total Total Total 

Efforts Days Number Estimate Number Estimated 
Sampled Fished Sampled Catch Sampled Catch 

2,091 6.497.9 3 1,707 159,660 315.391 1,253,752 



Table 5. Troll fishery data summary for 1990. 

Aerial Area Total ------------- Chinook -------------- --------------Coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 

' Week 30 was open 1 day for chinook salmon. 



Table 5. (Page 2 of 3.) 

Aerial Area Total 
Stat Days of Survey Efforts Days 
Week Fishing Area Boats Sampled Fished 

------------- Chinook -------------- 
Number Catch 
Sampled CPUE For Week 

-------------- -Coho --------------- 
Number Catch 

Sampled CPUE Forweek 

843 105.4 51,010 
8.906 68.5 153,457 
1,964 63.4 46.122 
2,937 31.8 21.337 
1.804 56.4 47.355 

357 22.3 5.935 



Table 5. (Page 3 of 3.) 

Aerial Area Total ------------- Chinook -------------- -------------- -coho --------------- 
Stat Days of Survey Efforts Days Number Catch Number Catch 
Week Fishing Area Boats Sampled Fished Sampled CPUE For Week Sampled CPUE Forweek 

Total 
Area Total Total Total Total Total 

Efforts Days Number Estimate Number Es timaied 
Sampled Fished Sampled Catch Sampled Catch 



Table 6. The number and percent of chinook and coho salmon sampled and landed, 1986 to 1990. 

Number of Number of Number of Number of 
Chinook Chinook Coho Coho 

Year Landed Sampled Percent Landed Sampled Percent 



Table 7. Weekly and cumulative weekly estimates and fish ticket actuals for the chinook troll fishery, 1986 to 
1990. 

CUMULATIVE 
Slat Fish Fish ~~ 

Year Week Estimate Ticket Estimate Ticket Actual 



Table 8. Weekly and cumulative weekly estimates and fish ticket actuals for the coho ~ o l l  fishery, 1986-1990. 
- - - -  - - - -  - -  - - - -  - - -  

CUMULATIVE 
Slat Fish Fish Percent Estimate4 

Year Week Estimate Ticket Estimate Ticket Actual 



Figure 1.  Southeast Alaska showing Fisheries Performance Data Program data collection areas. 



 

 

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