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ABSTRACT

Scientists from Japan, Canada, the Alaska Department of Fish

and Game, and the National Marine Fisheries Service released

270,827 tagged sablefish (Anoplopoma fimbria) in the northeastern

Pacific Ocean and the Bering Sea from 1977 through 1983.

Information from those releases and the resultant recoveries have

been consolidated into a joint data base. This report briefly

describes the data base and summarizes information about those

releases and recoveries occurring from 1977 through 1983.

Most of the tagged fish were released in the Gulf of Alaska

(39.1%) and off British Columbia (47.l%).Tag recovery rates

ranged from 0.9% in the Bering Sea, where the catch was taken

largely by foreign vessels, to 7.6% off Washington, Oregon, and

California and 8.0% in British Columbia waters, where domestic

exploitation rates are high and the catch is easily accessible to

fishery sampling.

The release area composition of recoveries in the

International North Pacific Fisheries Commission (INPFC)

Southeast and Charlotte Areas, adjusted for the number of tags

released in each area, were calculated for fish 157 cm. In the

Southeast Area, adjusted recoveries originally tagged in other

areas ranged from 54 to 68%. In the Charlotte Area, 39 to 46% of

the recoveries were tagged in other areas.

Release and recovery time-location traces showed that small

fish had a stronger tendency to be captured north and westward

from their release sites than did large fish. Large fish
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released in the more westward areas, showed a strong tendency

toward clockwise or eastward and southward movement. Large fish

released in the southern and eastern areas had no strong tendency

to migrate in either direction.
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INTRODUCTION

Scientists from Japan, Canada, the Alaska Department of Fish

and Game (ADF&G), and the National Marine Fisheries Service

(NMFS) have released tagged sablefish (Anoolopoma fimbria) over

the past several years. The recapture of tagged fish indicates

that sablefish can make extensive movements throughout the

northeastern Pacific Ocean. There is less agreement, however, as

to the degree and consequences of the interchange of fish between

regions. Wespestad (1981) reported that interregional migration

is small in comparison to stock size within each region,

supporting the observations of Low et al. (1976) and Wespestad

et al. (1978) that management of the resource is best conducted

by region. However, Sasaki (1979) speculates that considerable

mixing of sablefish populations occurs in the Gulf of Alaska and

they could be considered as one unit for fishery management.

When Bracken (1982, 1983) examined data from the NMFS, Japanese,

and ADF&G releases, he reported a trend of small sablefish moving

northward and large fish moving southward. He conceptualized a

model of gulf-wide movement and concluded that the extent of

intermixing suggests that Gulf of Alaska sablefish should be

considered a single stock for management purposes. Beamish and

McFarlane (1983) reported migration of juveniles from British

Columbia to waters off Alaska but found no indication of

significant movement of adults tagged in Canada. They

recommended that adult sablefish in the Canadian zone be managed

separately rather than as part of a single stock in the
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northeastern Pacific Ocean. Dark (1983) examined the NMFS

tagging data from the Washington-California Region (through 1981)

and noted a size-related direction of movement and the tendency

for less movement off Washington and Oregon than off California.

During the 29th annual meeting of the International North

Pacific Fisheries Commission (INPFC) in 1982, participants of the

Sablefish Working Group agreed to draft reports on specific

topics relating to the current knowledge on sablefish in the

northeastern Pacific Ocean. It was clear that many scientists

had different views on the status of stocks and on appropriate

management strategies. Those differences resulted, in part, from

different interpretations of tagging results. It was decided

that an all-nation data base of sablefish tag releases and

recoveries be constructed and updated periodically to serve as a

basis for future analyses.

The purpose of this report is to describe that data base,

for the years 1977-83, and to summarize the tagging programs and

tag recoveries.

METHODS

Detailed descriptions of ADF&G tagging methods can be found

in Bracken (1981); Canadian methods are in Beamish et al. (1978,

1979, 1980) and Beamish and McFarlane (1983); Japanese methods

are in Sasaki (1979, 1980); and NMFS methods are in Shaw (1984,

1986). Nearly all sablefish were tagged with Floy anchor tags.

Generally, the gear types used to capture sablefish for tagging

by ADF&G were traps and hand-held hook and line gear; by Canada
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and NMFS, traps for adults and trawls for juveniles: and by

Japan, longlines.

Japan released tagged fish uniformly along the continental

slope throughout the Gulf of Alaska and the Bering Sea (during

the joint Japan-U.S. longline survey), concentrating on the

exploitable size range of fish. Canada released tagged adults

mainly off the west coasts of Vancouver and the Queen Charlotte

Islands and at the western edge of Queen Charlotte Sound, and

tagged juveniles (primarily of the 1977 year class) at Hecate

Strait, Queen Charlotte Sound, and coastal inlets of central

British Columbia. ADF&G tagged fish in western Behm Canal in

southeastern Alaska, initially targeting on juveniles of the 1977

year class as well as a significant portion of 50- to 65-cm fork

length (FL) fish. ADF&G and NMFS tagged marketable-size fish in

Chatham Strait in southeastern Alaska. Tagging by NMFS was

mainly at abundance indexing sites along California, Oregon,

Washington, and southeastern Alaska and concentrated on fish at,

or near, marketable size.

No consistent or quantitative recovery program existed from

1977 to 1983. Tags were generally recovered by commercial

fishery or processing operations. Some agencies have offered

monetary tag rewards at various times. Awareness of, and

response to, the sablefish tagging study was higher in the

Canadian region than in the western Gulf of Alaska and Bering Sea

Regions. Limited numbers of recoveries have occurred during

research cruises, which provide valuable growth information.
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RESULTS AND DISCUSSION

Description of Data Base

Data are organized into three computer files: 1) Haul

records (describing vessel, cruise, haul, and date for each

discrete group of fish captured, tagged, and released): 2) tag

release records (providing vessel, cruise, haul, tag number,

length, and condition for each fish tagged and released): and 3)

tag recovery records (providing tag number, date, location, length,

nation, and gear for each tagged fish). Integral to the data

base are numerous auxiliary computer programs (see Appendix) for

manipulating the data files and records. These programs can

list, search, print, convert, merge, select, sort, and plot

specified records.

Development of the data base system, conversion of original

data files, and editing and maintenance of the data have been

performed by the Northwest and Alaska Fisheries Center (NWAFC)

Resource Assessment and Conservation Engineering (RACE) Division.

For the period 1977 to 1983, the release records total 270,827

fish, and recovery records total 14,643 fish.

Release Data

The general release locations of tagged sablefish are shown

in Figure 1. Of the 270,827 releases, 124,517 (46%) were

released by Canada, 28,280 (10%) by NMFS, 14,869 (6%) by ADF&G,

100,696 (37%) by the Japan-U.S. joint longline survey, 1,262

0.5%) by the Republic of Korea, and 1,203 (0.4%) by unknown or

miscellaneous sources.
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The geographical distribution of the releases by INPFC

statistical areas are as follows: 16,138 (6.0%) from Conception

to Columbia Areas; 127,684 (47.1%) in the Vancouver and Charlotte

Areas: 105,956 (39.1%) in the Gulf of Alaska from the

Southeastern Area to the Aleutian Islands; 19,908 (7.4%) in the

Bering Sea: and 1,141 (0.4%) in undetermined areas (Table 1).

Recovery Data

A total of 14,643 tagged sablefish were recovered between

1977 and 1983 from releases during the same period. Figure 2

illustrates recovery locations and Table 1 lists sablefish tag

recoveries by release and recovery areas. Releases in the

Pacific Region (Conception to Columbia INPFC Areas) and the

Canadian Region (Vancouver and Charlotte INPFC Areas) were

recovered at higher rates than were releases in the Gulf Region

(Southeastern to Shumagin INPFC Areas and the Gulf of Alaska side

of the Aleutian Area) and the Bering Sea Region (Table 2).

The differences in recoveries may be due to higher reporting

rates in the Pacific and the Canadian Regions. The Canadian

Region is commonly considered to have a much higher reporting

rate than the Gulf of Alaska. Presumably, the reporting rate for

the Bering Sea is similar to or less than the Gulf Region, based

on sampling conditions and the domestic share of the catch. On

the other hand, the Pacific Region is similar to the Canadian

Region in these factors. Information from McDevitt (1986)

(Table 3) shows that the Pacific and Canadian Regions had

considerably higher proportions of domestic catch and higher
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Table 1. --Sablefish tag recoveries from 1977-83 by International North Pacific Fisheries
Commission release site and recovery area. Numbers in parentheses are percentage of
recoveries.



Table 1. --Continued.



Table 2. --Distribution of sablefish tagged in the northeastern Pacific in 1977-83
by International North Pacific Fisheries Commission region.
Percentages are in parentheses.

Distribution of tagged sablefish by region

Bering Sea- Un-
Pacific Canadian Gulf Aleutian known Total
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Table 3. --Catch, units of habitat, and catch per unit habitat for
sablefish in northeastern Pacific Ocean during 1977-83
by International North Pacific Fisheries Commission
regions.

Bering-
Pacific Canadian Gulfa Aleutian
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proportions of domestic catch per unit habitat than did the Gulf

and the Bering Regions. The Bering Region had a distinctly lower

value in total catch per unit habitat. The Southeastern INPFC

Area, of all areas in the Gulf and Bering Regions, was the most

similar to the Pacific and Canadian Regions in sampling

conditions and domestic fisheries in 1977-83. The Southeastern

Area also had the highest recovery rate of all areas in the Gulf

and Bering regions during that time. In fact, Dark (1983) noted

that for NMFS releases, Alaska (mainly from the Southeastern

Area) had a recovery rate higher than that of either Oregon,

Washington, or California.

Another explanation for different tag recovery rates between

regions may be differences in tagging mortality due to method of

capturing fish for tagging. Except for NMFS and ADF&G releases

in the Southeastern Area, the fish released in the Gulf and

Bering Regions were captured by longlines, while marketable-size

fish released in the Canadian and Pacific Regions were caught

mainly by traps. In summary, the higher recovery rates have

occurred where, but not necessarily because, domestic

exploitation rates were high, catch landing operations were

easily accessible to fishery sampling, and the releases of

marketable-size fish were of fish captured by traps, or hand-held

hook and line gear.

Table 4 shows the number of recoveries compared to releases

by release area, tagging agency or country, tag series, and size

(<57 vs. 257 cm FL). Data here suggest that small fish (<57 cm)

are recovered at a lower rate than large fish, and little



Table 4. --Recoveries and releases of tagged sablefish (Anoplopoma fimbria) <57 or >57 cm fork
length (FL) at time of release by Canada, Japan, and the United States in 1977-83 in the
northeastern Pacific Ocean. Releases are in parentheses.



Table 4. --Continued.



Table 4. --Continued.
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difference exists in recovery rates between the tags labeled NMFS

(SA series) and Japan (JU series) released during the Japan-U.S.

cooperative longline survey. However, recovery rates of the SA

series tags released during the U.S. -Japan cooperative longline

survey off southeastern Alaska are lower than those tagged fish

released during cruises of the NMFS in southeastern Alaska. This

difference may be due to the fact that some of the NMFS releases

were in inside waters where intense fishing and better port

sampling occur. Differences in recovery rates between small and

large fish may be due to differences in tagging mortality caused

by the capture gear (many of the small fish were caught by

trawls, while large fish were caught mainly by traps and

longlines), or differences in exploitation rate (the sablefish

catch is taken mainly by longline and trap fisheries targeting on

larger fish).

The directionality of tagged fish movements following

release is summarized in Table 5. As expected, releases from the

northwestern end of the geographic range tended to be recovered

to the south or east of the release area,, whereas releases from

the south end of the range tended to be recovered north of the

release area. Further, the proportion of recaptures within the

same area as release tended to be higher in the southern areas

than in the western areas. This tendency may be due to a higher

recapture rate for fish remaining in the area of release in some

of the southern areas where much of tagging effort and some of

the recapture fishery seem concentrated in discrete locations

(Figs. 1 and 2).
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Table 5. --Percentage of tagged sablefish (Anoplopoma fimbria)
recovered in the International North Pacific Fisheries
Commission (INPFC) statistical area of release, north
or west, or south or east of the area of release in
1977-83.

Recovery (%)

INPFC release North or west Release South or east
area of release area area of release area
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Release Composition of Recoveries
in the Southeastern and Charlotte Areas

The release area composition of tags recovered in the

Southeastern and Charlotte INPFC Areas in 1979-83, for fish

157 cm FL at the time of release, is presented in Tables 6 and 7,

respectively. Only tagged fish released during the Japan-U.S.

joint longline survey or by Canada are used here, to minimize the

effects of differences in tagging and release methods. The

maximum time to recovery is 5 years for these fish. The release

area composition of recoveries adjusted for number of releases is

the estimated recovery composition that would result if the same

number of tagged fish had been released each year in each area.

For example, in Table 6, 25 of the fish released from the Yakutat

Area (one fish released in 1978, five in 1979, eight in 1980,

eight in 1981, and three in 1982) were recovered in the South-

eastern Area in 1983. Because releases from the Yakutat Area

equaled 1,843 in 1978, 3,830 in 1979, 1,818 in 1980, 2,896 in 1981,

and 2,078 in 1982 (Table 4), the adjusted recoveries per 1,000

fish released per year are 0.54, 1.31, 4.40, 2.76, and 1.44,

respectively. Thus, the total for the 1983 adjusted recoveries

in the Southeastern Area, originating from the Yakutat Area,

equals 10.45, which is 12% of the total 90.20 adjusted recoveries

from all release areas. Of these, 28.6 (32%) originated from

the Southeastern Area. Thus, an estimated 68% of the adjusted

number of tagged fish recovered were tagged in other areas. The

percentages of southeast recoveries, which were tagged outside

the Southeastern Area, were 64 for 1981 and 54 for 1982.



Table 6. --Release area composition of tagged sablefish (Anoolopoma fimbria) recovered in
the International North Pacific Fisheries Commission Southeastern Area in 1979-83
for fish 257 cm fork length at time of release. Recoveries per 1,000 tagged fish
released per area per year are in parentheses; the area composition is shown in
percent. Only releases from the Japan-U.S. joint longline survey in the Gulf of
Alaska and Bering Sea Areas and Canadian tagging in the Charlotte and Vancouver
Areas are used here.



Table 7. --Release area composition of tagged sablefish (Anoplopoma fimbriaj recovered in
the International North Pacific Fisheries Commission Charlotte Area in 1979-83
for fish 157 cm fork length at time of release. Recoveries per 1,000 tagged fish
released per area per year are in parentheses: the area composition is shown in
percent. Only releases from the Japan-U.S. joint longline survey in the Gulf of
Alaska and Bering Sea Areas and Canadian tagging in the Charlotte and Vancouver
Areas are used here.
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These values are not adjusted for the relative population size

between areas, or for the reporting rate but, nevertheless, are

an indication of strong interarea mixing.

Recoveries in the Charlotte Area, when adjusted as explained

above, show that 46% in 1981, 39% in 1982, and 40% in 1983 were

released outside the Charlotte Area.

Time-Location Traces

Time-location traces of tagged fish are shown for releases

by Japan (Fig. 3), Canada (Fig. 4, randomly subsampled for

graphic purposes), ADF&G (Fig. 5), and NMFS (Fig. 6) for three

size categories: small (<57 cm), medium (>57 cm but <67 cm), and

large (167 cm). The horizontal axis of the graph represents

locations of releases and recoveries as measured linearly from

18O°W longitude on the Pacific side of the Aleutian Islands,

along the continental slope to the southern border of California.

The vertical axis represents chronological time from 1977 to

1983. Thus, a recovered tag can be represented as a directed

line segment or trace connecting the release and recovery

coordinates of location and time. For example, Japan (Fig. 3)

released small fish at a site in the western Yakutat Area in

1978: One fish was recovered in the southern Charlotte Area about

mid-1982, another was recovered at or near the release site late

in 1979, and a third at the western end of the Chirikof Area

early in 1980. These graphs are intended to provide an efficient

presentation of the data with a minimum of summarization and

analysis, to allow the reader to judge the quality and signifi-

cance of the data.
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Figure 3. --Release-recovery traces of sablefish (Anoplopoma
fimbria) tagged by Japan in 1977-83.



Figure 4 .--Release-recovery traces of sablefish (Anoplopoma
fimbria) tagged by Canada in 1977-83.
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Figure 5. --Release-recovery traces Of sablefish (Anoplopoma
fimbria) tagged by the Alaska Department of Fish and
Game in 1977-83;
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Figure 6. --Release-recovery traces of sablefish (Anoplopoma
fimbria) tagged by the National Marine Fisheries'
Service in 1977-83.
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The most noticeable pattern in the data is the difference in

direction or amount of movement between size groups. For

example, small fish from all releases showed a stronger tendency

to be captured north or westward from their release sites than

did large fish. Large fish released by Japan, many of which were

released in the more westward areas (Fig. 3), showed a strong

tendency toward clockwise or southward and eastward movement.

Large fish released by Canada, ADF&G, and NMFS, primarily

in the more southern and eastern areas (Figs. 4, 5, and 6),

contrasted with small fish by an absence of substantial northward

or westward movement, rather than by strong clockwise movement.
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