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Abstract

The National Marine Fisheries Service has tagged and released 18,486

sablefish (Anoplopoma fimbria) in index survey areas off Washington, Oregon

and California between 1979 and 1983. As of 31 December 1983, 1,042

sablefish tags had been returned for a recovery rate of 5.6%. The purpose

of the sablefish tagging program is to monitor migration, discreteness

of stocks, distribution, and growth. 

Most recoveries were made within three years of release with 58.4%

within 25 nmi of release and 2% over 1,000 nmi from release; 76.8% were

recaptured within the International North Pacific Fishery Commission

(INPFC) area of release.

Mean length-at-release ranged from 39 to 56 cm. The mean length was

highest in the north and in the earlier years. The mean length in 1983

was much lower because juveniles were selected for tagging study purposes.
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INTRODUCTION

Sablefish, Anoplopoma fimbria, are found along the coast of North

America from Cedros Island, Baja California (lat. 28°N, long. 115°W)

(Hauser 1975) north to St. Lawrence Island in the Bering Sea (lat. 63°N,

long 168°W), and south along the Asian coast to Sagami Bay, Japan (lat.

35°N, long. 139°30'E) (Abe 1966). Although the most commercially productive

depth range for sablefish is from 183 to 1,097 m (100 to 600 fathoms),

they have been reported as deep as 2,743 m (1,500 fathoms) in Canadian

waters (Beamish et al. 1979). Growth appears to be relatively rapid and

extensive migrations are known to occur.

Growth and movements have most often been the subject of tagging

studies. Tagging programs in the Washington-California region were

conducted by the Pacific Marine Fisheries Commission (PMFC) in the 1950's

and the Washington Department of Fisheries (WDF) in 1955. An international

cooperative tagging program in the 1970's under the auspices of the

National Marine Fisheries Service (NMFS) involved the California Department of

Fish and Game, the Oregon Department of Fish and Wildlife, the Pacific

Research Institute of Fisheries and Oceanography (TINRO) of the Soviet Union,

and the Fisheries Research and Development Agency of the Republic of Korea.

Holmberg and Jones (1954) reported a recovery rate of 2.55% for the

PMFC study and an annual growth rate between 0.64 and 3.75 cm. Their

data indicated that 88% traveled less than 48 km (30 mi) from point of

release and 9% traveled greater than 48 km. In 3% of the cases distance

traveled was not determined.

The WDF program (Pruter 1959) resulted in a recovery rate of 8.0%.

Sablefish were released only at Holmes Harbor in Puget Sound, Washington,

and 94% of the recoveries were made in Puget Sound. The other 6% were
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reported from the northeastern Pacific Ocean, although later papers

(Pasquale 1964; Pattie 1970) reported that five recoveries from the Puget

Sound releases occurred in the Bering Sea. Annual growth of these young

fish (35 to 52 cm) averaged about 8 cm.

Wespestad et al. (1983) discussed the results of the international

tagging program and reported a 3.9% rate of recovery for the California

thru Kodiak Island, Alaska, study area. Analysis of movement indicated

that 65% of all recoveries occurred within 100 km of the release site,

24% 100 to 500 km, 8% 500 to 1,000 km, with 3% at distances greater than

1,000 km from the release site.

The NMFS Northwest and Alaska Fisheries Center (NWAFC) has conducted

annual sablefish pot index surveys off the coast of Washington, Oregon,

and California since 1979. In addition to monitoring relative abundance

and size composition of the populations, migration, discreteness of

stocks, distribution, and growth were also studied through a tagging

program. Also, juvenile sablefish (less than 40 cm) were tagged as a

part of the 1983 west coast whiting/rockfish trawl survey to examine

their movements and recruitment patterns.

The purpose of this report is to 1) summarize the‘ results of the NWAFC

sablefish tagging program (with assistance by the Washington Department

of Fisheries) in the Washington to California region during 1979-83, and 2)

present the detailed release and recovery data for reference purposes.

The latter information is presented in the Appendix. This data report

will be updated annually to include new information as it becomes available.
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METHODS

The 28-m NOAA ship John N. Cobb was used on all abundance index- -

surveys except during the 1980 California survey, which employed the

39-m NOAA research vessel Chapman.

Rectangular sablefish traps were used as the standard unit of gear

until 1983 when rectangular and conical (Korean) traps were fished alternately

on single groundlines in, a test of comparative fishing efficiency. In

both cases the traps were fished in strings of 10 at depths of 274, 411, 549,

686, and 823 m (150, 225, 300, 375 and 450 fathoms) in Washington and

Oregon waters and at 411, 549, 686, 823, and 1,006 m (225, 300, 375, 450

and 550 fathoms) in California waters. Depths of 1,006 and 1,280 m (550

and 700 fathoms) in Oregon and 1,280 (700 fathoms) in California were

sampled on occasion. The traps were fished for a period of 24 hours

using a timed. release tunnel closing device.

The, vessels chartered for the 1983 west coast whiting/rockfish trawl

survey were the 39-m long Nordfjord and the 25-m long Warrior II. They

took bottom trawl samples at 596 stations between 55 and 366 m (30 and

200 fathoms) from off Monterey, California, to mid Vancouver Island,

British Columbia. Nor'eastern high opening bottom trawls equipped with

roller gear and 1.5 by 2.1 m (5 by 7, ft) steel v-doors were used exclusively.1/

Tow duration was 30 minutes.

The Washington Department of Fisheries captured sablefish, marked

them with NMFS series anchor tags, and released them off the mouth of the

Columbia River in early 1981. The 27-m long fishing vessel Collier

Brothers fished conical traps at depths of 384 to 640 m (210 to 350 fathoms).

1/Reference to trade names does not imply endorsement by the National
Marine Fisheries Service, NCAA."'
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In all, tagging was accomplished at six abundance index sites, one

tagging site established by the Washington Department of Fisheries, and

177 trawl stations located from northern California to northern Washington

(Figs. 1 and 2).

In all studies, the sablefish were put-into "live" tanks complete

with running seawater immediately after they were caught. Usually within

15 minutes of the completion of each haul all viable sablefish were

measured, tagged in a padded tagging cradle, and released. Each fish was

marked with a single Floy anchor tag implanted just below the first

dorsal fin.

A recovery program was promoted through the use of posters, news

releases, and letters explaining the research and enlisting the cooperation

of those who may encounter tagged sablefish, particularly fishermen and

processors. Individuals finding a tagged fish were requested to return 

the tag, with information about the date, location, method and depth of

capture, and fish length. A reward and the release history of the tagged

fish was provided to those returning tags.

RESULTS

Releases

A total of 18,486 sablefish were released from 1979 to 1983 in areas

off the Washington-California coast. International North Pacific Fishery

Commission (INPFC) statistical areas are used to summarize the data and

are shown in Figure 3. Most of the releases (10,208) were made in 1980

and most of those occurred in the Conception area. The remaining releases

were generally more uniformly distributed over areas and years (Table.1).

The only exception is in the Eureka area where no releases occurred until

the west coast whiting/rockfish trawl survey in the summer of 1983.



Figure 1 .--Locations where tagged sablefish were released within the
International North Pacific Fisheries Commission's Vancouver-
Conception statistical areas during the 1979-83 abundance index
surveys of the National Marine Fisheries Service (+) and the
1981 tagging cruise of the Washington Department of Fisheries (.).
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Figure 2 .--Locations where tagged sablefish were released within the
International North Pacific Fisheries Commission's Vancouver-

Monterey statistical areas during the 1983 west coast whiting/
rockfish trawl survey.
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Figure 3 .--Location of statistical areas of the International North
Pacific Fisheries Commission in the northeast Pacific Ocean
and Bering Sea.
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Table 1.--Number of tagged sablefish released by year and International North
Pacific Fisheries Commission (INPFC) Statistical Area.

INPFC Area

Year Vancouver Columbia Eureka Monterey Conception Total

Figure 4.--Predicted catch rate of tagged sablefish over time. (The cumulative
percent indicated by the unbroken line is the projected recovery rates
summed over the 1 -year periods, since not all the tagged fish have
been at liberty for the full 5-year period as of 31 December 1983.)
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Consequently, returns from the Conception area have been relatively numerous

due to the large number released and returns from the Eureka area have been

relatively few due to the short time at liberty and the small numbers

released.

Size at Tagging

Size compositions at tagging are shown by INPFC area in Figure 5. From

1979 to 1982, the mean length-at-release ranged from 51 to 56 cm over all

INPFC areas. The mean length was highest to the north and in the earliest

years (e.g., the Vancouver area and the 1979 releases). The mean length-at-

release was much lower in 1983 (39 to 50 cm) for reasons related to study

objectives and capture gear. Trawls tend to capture smaller fish than do

traps; shallower depths were fished where young fish tend to reside; and,

most notably, fish less than 40 cm in length were usually selected from the

trawl catches-for tagging.

Nearly all of the sablefish released during the abundance index surveys

were larger than 40 cm due to the selectivity of traps and the depths fished.

During the 1983 trawl survey sablefish as small as 20 cm and in their first

year were captured starting in August in the Columbia area and became more

abundant as the survey progressed: They produced a length mode of 26 cm in

the Columbia and Vancouver areas (Fig. 5). It will be of interest to monitor

any differences in the behavior of this small size group from the standpoint

of better defining juvenile movements and recruitment patterns. These small

sablefish are not fully recruited to the commercial fishery; consequently,

few returns are to be expected for the next 1 or 2 years.

Recoveries

As of 31 December 1983, 1,042 sablefish tags were returned for an overall

recovery rate of 5.6% for the 18,486 sablefish tagged from 1979 to 1983.



Length (cm)

Figure 5.--Length-frequencies of tagged sablefish by International
North Pacific Fisheries Commission statistical area.
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This recovery rate is projected to climb to around 6.5% or higher with time

based on the cumulative percentage in Figure 4. A few tagged sablefish

released during the 1971-76 international study are still being recaptured,

some 8 to 13 years after release.

Recovery rates are compared for depth of capture (Tables 2 and 3).

Except for the shallowest depth (<183 m), the recovery rate tended to

decrease with capture depth. This may reflect a differential survival

associated with depth of capture.

Migration of Sablefish

Earlier authors (Wespestad et al. 1983; Dark 1983) could not

demonstrate any relationship between the distance between release and

recovery sites and the number of days the fish were free, so this distance

is discussed without respect to the number of days free. Seventy percent

of the tagged fish were recovered within 50 nautical miles (nmi) of the

release site and 6.6% were recovered at distances greater than 500 nmi

(Table 4). Since these distances were determined by the great circle

distance betweenpoint of release and point of recovery without regard

for depth or land ma&es in between, they should be considered as minimum

distances.

The Conception area had the highest percentage (65.1) of tagged sablefish

that showed little migration (i.e., less than 25 nmi) (Table 5). It

should be noted that sablefish moving southward from the Conception area

had little chance of being recovered due to the relatively small recovery

effort off Mexico. The Columbia area (one of the largest areas) had the

highest percentage (83.9) of fish that were recovered within the INPFC

area of release (Table 6). Sablefish released in the Vancouver area
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Table 2 .--Number of tagged sablefish released by depth and International North
Pacific Fisheries Commission (INPFC) statistical area.

Depth INPFC area
Meters Fathoms Vancouver Columbia Eureka Monterey Conception Total

-----------------------Number of fish------------------------

Table 3 .--Number of tagged sablefish recovered (and percentages of releases in
parenthesis) by depth and International North Pacific Fisheries Commission
(INPFC) statistical area.

Depth INPFC area
Meters Fathoms Vancouver Columbia Eureka Monterey Conception Total

-----------------------Number of fish---------------------------
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Table 4 .--Distance (nmi) between release and recovery sites for tagged

sablefish released in various International North Pacific
Fisheries Commission (INPFC) statistical areas.

INPFC area Distance between and recovery sites (nmi)
of release <25 25-50 51-100 1 0 1 - 5 0 0 5 0 1 - 1 0 0 0 >lOOO

-------------Percentage of recovered fish-------------

Table 5 .--Area of recovery of tagged sablefish released in various International
North Pacific Fisheries Commission (INPFC) statistical areas.

INPFC INPFC area of recovery
area of North of south of
release Vancouver Vancouver Columbia Eureka Monterey Conception Conception

---------------------Percentage of recovered fish-----------------------

Table 6 .--Percentage of tagged sablefish taken in the International
North Pacific Fisheries Commission (INPFC) statistical
area of release or north or south of the area.

INPFC area
of release

North of Area of South of
release area release release area
-----------------Percentage-------------~
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produced the highest percentage (4.0) of long migration, (i.e., moving

greater than 1,000 nmi) and those released in the Conception area the

lowest percentage (1.2). Caution should be used in making such comparisons

for the Eureka area because tagged fish released there have been at large

for such a short time (less than a year) that there has been insufficient

time for much long distance movement. A summary of tag releases and

recoveries by area and year is given in Table 7.

Some tagged individuals from each of the trap sites (except Cape

Lookout, Oregon) demonstrated long distance migration (Figs. 6-9). Three

tagged fish reached the Bering Sea, a great circle distance of over 1,800

nmi. Two were from the Cape Johnsonrelease site in the Vancouver area

and one from the Willapa Bay site, the northern-most release site in the

Columbia area. The only notable long distance migration in a southerly

direction was from the Cape Arago site off southern Oregon to a location

near the California-Mexico boundary. Sablefish released in the Vancouver-

Conception areas from 1979 to 1983 have been recovered in all INPFC areas

(Fig. 3) in the northeastern Pacific Ocean and Bering Sea except Bering

area 3. However, none have been reported recaptured south of the Conception

area in Mexican waters where attempts to establish a recovery program

have been very limited.

Factors that should be taken into consideration in the interpretation

of this tag data are tag loss, nonreporting, and the distribution of

fishing and recovery effort. These factors can greatly influence the

distribution of tag recoveries in time and space and may confound attempts

to reveal actual migrational behavior. Differences in time at liberty

and size composition of release groups (i.e., trawl catches vs. trap

catches) must also be taken into account.



T a b l e  7 . - - R e l e a s e s  a n d  c o r r e s p o n d i n g  r e c o v e r i e s  o f  t a g g e d  s a b l e f i s h  b y  y e a r  a n d  I n t e r n a t i o n a l

N o r t h  P a c i f i c  F i s h e r i e s  C o m m i s s i o n  s t a t i s t i c a l  a r e a .



Figure 6.--Recovery distribution of sablefish tagged at the Cape Johnson
and Willapa Bay release sites, 1979-83.



Figure 7.--Recovery distribution of sablefish tagged at the Washington
Department of Fisheries and Cape Lookout release sites, 1979-83.
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Figure 8 .--Recovery distribution of sablefish tagged at the Cape Arago and
Bodega Bay release sites, 1979-83.
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Figure 9. --Recovery distribution of sablefish tagged at the Patton
Escarpment release sites, 1980-82; and at various locations
during the 1983 west coast whiting/rockfish trawl survey.



20

ABE, T.

1966. Additional records of boreal species of fishes in the southern

piscifaunal area of Japan, with special reference to the emergences

of the sablefish and Greenland halibut in Sagami Bay during the

first half of 1966. Jpn. J. Ichthyol. 14:132-134.

BEAMISH, R. J., C. HOULE, C. WOOD, and R. SCARSBROOK.

1979. A summary of sablefish tagging and exploratory trapping studies

conducted during 1978 by the Pacific Biological Station. Unpubl.

manuscr., 73 p. Pacific Biological Station, Department of Fisheries

and Oceans, Nanaimo, B.C., V9R 5K6, Canada.

DARK, T. A.

1983. Movement of tagged sablefish released at abundance index sites

off southeastern Alaska, Washington, Oregon, and California during

1978-81. In Proceedings of the International Sablefish Symposium,

p. 191-207. Lowell Wakefield Fisheries Symposia Series, Univ. Alaska,

Fairbanks, Alaska Sea Grant Coll. Program, Alaska Sea Grant Rep. 83-8.

HAUSER, W. J.

1975. Notes on some fishes collected off the outer coast of Baja

California. Calif. Fish Game 61:56-57.

HOMBERG, E. K., and W. G. JONES.

1954. Results of sablefish tagging experiments in Washington, Oregon

and California. Pac. Mar. Fish. Comm., Bull. 3:103-119.

PASQUALE, N.

1964. Notable migrations of sablefish tagged in Puget Sound. Wash.

Dep. Fish., Res. Pap. 2(3):68 p.



21

PATTIE, B.

1970. Two additional long-range migrations of sablefish tagged in

Puget Sound. Wash. Dep. Fish., Tech. Rep. 5:22-23.

PRUTER, A. T.

1959. Tagging experiments on Sablefish at Holmes Harbor, Wash.

Wash. Dep. Fish., Res. Pap. 2(2):66-77.

WESPESTAD, V. G., K. THORSON, and S. A. MIZROCH.

1983. Movement of sablefish, Anoplopoma fimbria, in the northeastern

Pacific Ocean as determined by tagging experiments (1971-1980).

U.S. Natl. Mar. Fish. Serv., Fish. Bull. 81:415-420.



 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



23

APPENDIX

Information relating to recovery of individual tagged sablefish, 1979-83.

Key to columns of the following table:

VES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vessel (3 = Cobb, 10 = Chapman,
32 = Collier Brothers)

CRS .................................... ..cruise

Hal ...................................... haul

Species .................................. Species code (

Tag No. 1 ............................... Tag number

Release................................... Release data

Recover .................................. Recovery data

Date .................................... Date

20510 = sablefish)

YYMMDD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Year, Month, Day

Latitud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Latitude

Longitud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Longitude

DDMM.MM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Degrees, minutes, fraction of
minutes

De-pth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Depth (fathoms)

Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fork length (centimeters)

Grow ................................... Growth (centimeters)

Days . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Days free

Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Miles traveled

Dir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Direction (360 = north, 90 = east,
180 = south, 270 = west)

Dpth Chng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Depth change (fathoms, negative =
deeper, positive = shallower)
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Appendix. --Information relative to recovery of individual tagged sablefish, 1979-83.
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