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THE SABI.EFISH FISHERY

The sablefish (Anoplopoma fimbria), known as blackcod to the fishing industry and
butterfish in filleted form to the consumer, is the object of an expanding Pacific
Coast commercial fishery. The reasons for the recent cxpansion of the fishery
include: restriction of the forcign fishery for blackcod within the United States’
200 mile fisheries economic zone; a greatly improved export market; and the
conversion of vessels from other fisheries to the sablefish fishery. This publica-
tion is designed to give you an overview of the fishery. If you are interested in
more detailed information, refer to the sources listed in the annotated bibliography.

SABLEFISH LIFE HISTORY

Sablefish range from Baja California north to
the Bering Sea and southwest to the coast of
Japan. National Marine Fisheries Service sur-
veys indicate that the bulk of the sablefish pop-
ulation is located in the Gulf of Alaska (Phillips
1954; Low, Tanonaka, and Shippen 1976;
Osada and Cailliet 1975). Sablefish are thost
abundant at depths of more than 200 fathoms
on blue clay and hard mud bottoms in or near
submarine caniyons and gullies. The fish are less
abundant in areas that have sandy and rocky
bottoms. In general, sablefish dwell on the sea
bottom, but, when young, they are found feed-
ing well off the bottom.

Sablefish live at least 20 years, but most of
the fish caught are 3 to 8 years old (2.2 to 6.4
pounds). About half the sablefish males begin
spawning by age 5 (24 inches) and about half
the females begin spawning by age 7 (28
inches). Spawning takes place during the winter
at depths of 125 10 600 fathoms. Females pro-

duce 100 thousand to 1 million eggs; larger fish
produce more eggs. The larvac develop in sur-
face waters. Juvenile sablefish spend several
years in shallow water (less than 80 fathoms)
and enter the trawl and pot fishery at the end of
their second year at a length of 17 inches.

In Montcrey Bay, sablefish are most abun-
dant at depths of 500 10 650 fathoms {Osada and
Cailliet 1975). Off the coasts of Oregon and
Washington, sablefish abundance peaks at 200
1o 450 fathoms (Heyamoto and Alton 1965).
Tagging studies have indicated that sablefish
populations may be localized; only a few indi-
viduals make fong migrations and intermingle
with other sablefish stocks.

Sablefish are top carnivores and appear 10
be opportunistic feeders. Studies in Alaskan
waters show that their diet includes: pollock,
flatfish, saury, rockfish, shrimp, small sablefish,
and herring. Their diet depends on life stage,
location, season, and availability of prey.

THE FISHERY

This section briefly discusses the sablefish fish-
ery. The fishery is described in greater detail by
Phillips (1954), Browning (1974), Hipkins
(1974), Osada and Cailliet (1975), Low, Tano-
naka, and Shippen (1976), Dewees (1978), and
Phelan and Gregory (1978).

For centuries, the Indians living along the
Pacific Coast caught sablefish for food. The com-
mercial fishery began in the middle of the 19th
century. However, until 1905, most of the sable-

fish were caught incidentally by fishermen
it search of halibut off the coasts of Washington
and British Columbia. Until 1958, fishermen
from Canada and the United States were re-
sponsible for landing nearly all the sablefish.
Landings ranged from 4.4 1o 21 million pounds,
with the largest catches made during World War
II. The market demand for fish livers in the
1930s and 1940s helped spur the development
of the fishery.



During the 1960s, Russia and Japan began
fishing for sablefish. The landings peaked at
144.2 million pounds in 1972, with Japan land-
ing 70 to 80 percent of the fish. In 1973 and
1974, the Republic of Korea and the Republic of
China (Taiwan) began to catch significant num-
bers of sablefish. However, the passage of the
1976 Fishery Conservation and Management
Act greatly reduced the catches of sablefish by
foreign vessels within the 200 mile fisheries
economic zone. The reduction of foreign catches
has led to even morc development of the fishery
by American fishcrmen.

Historically, the major ports in Californa
have been Eureka, Fort Bragg, San Francisco.
and Monterey. Until the 1970s, otter trawls and
longlines were the major types of gear used
(Phillips 1954; Parrish 1973).

In the 1970s, California became the domi-
nant Pacific Coast state for sablefish landings {av-
erage of 5,671 metric tons from 1973 10 1977).
The reasons for this dominance have been two
new trends in the fishery: an increased use of
traps; and the shifting of the fishery southward
and into deeper water. Monterey has become
the main port for sablefish landings. The fishery
is developing rapidly off southern California
south of Point Conception where landings have
increased from 250 thousand poundsin 1976 10
over 5 million pounds in 1978.

Gear

The major types of gear used in the sablefish
fishery are trawls, longlines, and traps. In the
early years of the fishery, longlines were the
principal type of gear used. Most longlines origi-
nally used were modified from halibut long-

lines, which have size 6/0 and 8/0 hooks spaced
36 inches apart. Longlines are described by Jen-
sen and Brigham (19631, Browning (1974), and
several manufacturers.

As trawling moved into deeper water in the
1960s and 1970s, and, as the Japanese began to
dominate the fishery, bottom trawls became the
major type of gear used. Amnerican fishermen
often land significant amounts of sablefish
taken incidentally in their bottom trawls.

In 1969 to 1970, a sablefish trapping sys-
tem was developed (High 1971: Hipkins 1974).
These rigid, steel-framed, rectangular traps
measure approximately 3 feet by 3 feet by 8 feet
and are usually fished on longlines. Some traps
are designed to be collapsible. Tests of these
traps by Osada and Cailliet (1975) and others
have shown that they are quite effective and
selective for sablefish in depths greater than
200 fathoms.

In 1973 to 1974, Korean vessels started
using a different style of trap for sablefish. The
Korean style trap is a truncated cone 28 inches
high and shaped like a shallow, invericd flower
pot (Phelan and Gregory 1978). The lower di-
ameter of the trap is 54 inches and the upper
diameter is 34 inches. The framework consists
of material similar 10 concrele reinforcing rods.
The framework is covered by a 1%a- to 4-inch
mesh nylon webbing. A webbing funnel at one
side starts at full trap height, tapers to about a
10-inch opening, and extends one-half 1o three-
quarters the way into the trap. The floor of the
trap is closed by a pucker string similar to a purse
string arrangement. This pucker string makes it
possible to open the traps to remove the fish and
to stack the traps efficiently on deck.

TABLE 1. California Sablefish Landings by Region.

Region 1960 1964 19370 1973 1975 1G77*
pounds
Fureka 1,158,537 1,042,471 2,673,605 5.086,054 5,240,373 3,869,486
San Francisco 348,224 8§26.330 347.7h2 1,590,033 926,750 1,113,043
Monicrey {ow 037 410,717 1,220,107 BA3.403 6,949,187 4,912,404
Sania Barbara 22,398 8R.215 — 15.766 168,055 866,034
Los Angeles + 546 926 - 217,423 16,870 1,671,321
San Diego — 532 1.041 1.197 17,564 7.903

SOURCE: California Depanment of Fish and Game.
* Preliminary data.
+ 1978 landings have been estimated ar 5.107.67 1 pounds.



American fishermen in southern California of Fish and Game. A plastic food jar, perforated
arc currently nsing the Korean style rap. Cali- with 1/32 inch holes, is used as a bait container.

fornia fishermen planning 1o use the traps must Squidisthe preferred bait, although herring and
obtain a permit from the California Deparunent anchovies are also used.

Figure 2, Koreanstyle trap. (Photo courtesy of the California Department of Fish and Game.)



Fishing Methods

Fishing methods vary with cach fisherinan and
each fishing ground. One trap fishing method is
described by Hipkins (1974).

Catch rates, as they relate to the length of
trap soaking time, appear 1o depend on fish
density. When fish are numerous, a 24-hour
soak produces large catches. However, when
fish are not as plentiful, soaks of up to 72 hours
may be necessary for good results. Under most
conditions, litlle additional catch is realized by
soaking the gear longer than 48 hours. For most
vessels, optimum fishing can best be accom-
plished by twelve strings of gear, working six
strings each day.

Fishermen should avoid sctling gear in
shipping lanes where passing ships may cut
buoy lines. Fishing vessels should also stay
away from trawling grounds where losses may
occur due to entanglement with trawling gear.

The gear is set with the drift of the vessel.
Before setting, a string of buoy and set lines is

conmected. Then, as the vessel moves slowly
ahead, the first buoy assembly is set and the
buoy lincis played out by hand until the setline
is reached. The set line is then put into the
hauling block, the anchor! connected, and set.

As the vessel moves ahead, the block is
operated in the setting direction at a speed that
keeps the sct line and the buoy lines tight. The
baited traps arc connected after the set line gan-
gion has passed through the block. When the
second anchor has been set, the buoy line is set
through the block, which keeps it taut until the
sinker line is reached. The sinker line is then
removed and the buoys are set. [tisimportant to
keep the line 1aut while setting because it re-
duces the tendency of the string to sag while
settling to the bottom. Sagging allows the traps
to become grouped relatively close 1ogether, re-
ducing the total effective area fished.

The gear is hauled cither against the wind

lwhen fishing with Korecan style traps. anchors are not
usually seL. -
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Figure 3. A pictorial view of a string of sablefish traps.



orcurrent - - whichever most affects the vessel.
The vessel slowly moves alongside the buoys
and a grapnelis used to retrieve the surface line.
The buoys are pulled aboard and the buoy line is
putinto the hauling block and coiled as it comes
aboard. When the anchor gangion is reached,
the block is stopped. The anchor is pulled
aboard, disconnected, and stowed:; then hauling
is resumed.

When a trap approaches, a hook on the
boom-mounted hoist is used 1o snag the trap
bridle. The hoist is attached to the trap bridle 1o

take the strain of the filled traps. Then the gan-
gions are disconnected and the trap is lifted
aboard the vessel. The same procedure follows
until all traps and the end anchor are aboard. If
fishing is productive, the gear is re-set without
bringing in the end buoy line. If the gear is
moved only a short distance, the buoy line is
towed. It is important 1o take good care of the
catch. Vessels on extended trips generally use a
spray-brine refrigeration system. Some .vessels
on shorter trips (1 10 3 days) use ice 10 keep the
catch cold.

MANAGEMENT

Unitil the 1970s, there was little direct manage-
ment of the fishery because of the low caich
levels. However, the intensive development of
the fishery by foreign nations during the 1970s
made direct management necessary. Bilateral
agreements were made with Japan, Russia, and
Poland to restrict foreign catch.

The Pacific Fisherics Management Council
is now in the process of developing manage-
ment plans for the sablefish fishery along the
coasts of Washingron, Oregon, and California.
In general, these plans will continue to restrict
foreign catches of sablefish and will encourage
the development of the domestic industry.

There is some concern that heavy fishing of
localized stocks of sablefish may exceed the sus-

tainable yield. Studies by Osada and Cailliet
(1975) and Hardwick {1978) indicate that the
intensive trap fishery in the Monterey Bay is
having a significant impact on the stocks. Both
the fish size and the catch per unit effort have
decreased significantly. Some form of catch
limit may have to be instigated 10 ensure a sus-
tained yield from the local fishery. As fishing
pressure increases, some form of direct manage-
ment may become necessary.

A problem that the fishermen and the
fishery managers need 1o resolve is the conflict
between the different types of gear used on the
fishing grounds. Problems occur because
trawls, longlines, and traps are often used in
the same area.

CONSUMER INFORMATION

In 1973, the United States processed sablefish in
five forms: smoked (77 percent); fillets and
steaks {16 percent); salted (6 percent); animal
food (3 percenty; and pickled (1 percent) (Low,
Tanonaka, and Shippen 1976). Due to the rap-
idly changing sablefish markei, the product mix
is probably significantly different today. Often a
large percentage of the catch is exported. Sable-
fish has several market names in its different
processed forms. The consumer often sees
smoked sablefish as smoked Alaskan cod and
fresh and frozen fillets as butterfish.

Sablefish is usually landed in the round
{(whole). The fish are graded by size into small
{less than 4% or 5 pounds), medium (4% or 510
7 pounds), and large (over 7 pounds). Higher

prices per pound are paid for larger sablefish.
The smoked fish market prefers fish over 5
pounds, while small fish are usvally processed
into fillets and sold in the market as butterfish.

The most outstanding characteristic of
sablefish flesh is its oiliness. Sablefish has a fat
content of about 14 percent as compared with
chinook salmon, which contains 11.5 percent
fat, and halibut, about 1.1 percent (Sidwell,
Foncannon, Moore, and Bonnet 1974). The oily
flesh makes sablefish ideal for smoking, but dif-
ficult 1o freeze for long periods. Sablefish flesh
ts about 13 percent protein (oysters, 8 percent;
salimon, 16 percent) and 71.5 percent moisture
{oysters, 85 percent; salmon, 68 percent).



ANNOTATED BIBLIOGRAPHY

Browning, R.}. 1974, Fisheries of the North Paafic.
Anchorage: Alaska Northwest Publishing.

Describes longline gear, sablefish traps,
and the mcthods of using both types of
gear (pages 225 (o 243).

Dewees, C.M. 1978, "“Sablefish trapping, south-
ern California’s new commercial fishery.”
University of California Marine Advisory Pro-
grams Newsletter 78-9:1-2.

Describes the expanded fishery south of
Point Conception. Describes Korean style
traps.

Ellis, 1.; and Loverich, G. 1971. “A buoyline
coiling device.”” Commercial Fisheries Review
33({2):42-45.

Describes a coiling device for use in hauling
in sablefish traps.

Hardwick, J.E. 1978. Status of the Monterey Area
Sablefish Trap Fishery. Unpublished report.
Sacramento: California Department  of
Fish and Game.

Discusses the development of the sablefish
fishery and the drop in catch per unit effort
due to intensc fishing pressure.

Heyamoto, H.; and Alton, M.S, 1965, “’Distribu-
tion, abundance, and size of sablefish
(Anoplopoma fimbriay found in decp water
off the mouth of the Columbia River.”
Commercial Fisheries Review 27(11):1-7.

Gives the results of the 1961 trawisurveys,
which found that sablefish were most
abundant in 200 to 450 fathoms off the
Columbia River. The size of the fish in-
creased with depth.

High, W.L. 197 1. "‘Trapping sablefish.” Commer-
cial Fisheries Review 33(61:43-47.

A well-illustrated article that briefly de-
scribes experimental trap fishing on the
M/V Seattle off Oregon and Washington.

Hipkins, F.W. 1974, “A trapping system {or har-
vesting sablefish — Anoplopoma fimbria.”
Fishery Facts 10. Scattle: National Marine
Fisheries Service.

The mnajor work that describes the design
and use of rectangular sablefish traps. Con-
tains trap plans and construction details.

Hipkins, F.W.; and Beardsley, A.J. 1970, De-
velopment of a Pot System for Harvesting
Blackeod -— Anoplopoma fimbria. Progress
report. Seattle: National Marine Fisheries
Service.

Describes developmental work on traps.
Compares the suitability of different trap
designs (rectangular, cylindrical, modified
king crab traps).

Huff, Warren. 1979. The Alaskan Lopgline Systent.
Gig Harbor, Washington: manufacturer’s
data.

Describes an automatic sablefish longline
systermn.

Izui Iron Works. 1971. “Power hauler for long-
lines.” In Modern Fishing Gear of the World.
Surrev, England: Fishing News Lid.

Describes a tuna longline hauling system
(pages 436 10 437).

Jaeger. S. 1970. ““Pot fishing for blackcod.” The
Fisherman's News, Scptember 1970.

Pot fishing methods are discussed by the
fisherman who helped develop them.

Jaeger, S. (chairman). 1972. Symposium: Potfish-
ing and Artificial Baits. Sea Grant Publica-
tion 72-2. Seattle: University of Washington.

Contains useful information about fishing
with traps and the cffectiveness of dif-
ferent baits.

Jensen, A.C.: and Brigham, R.K. 1963. “The
line-trawl fishery for cod and haddock at



Chatham, Massachuselts.”  Conumercial
Fisheries Review 25(61:14-19.

Describes North Atlantic longline gear and
its use,

Low, L.L.; Tanonaka, G.K.; and Shippen, H.H.

1976. Sablefish of the Northeastern Pacific
Ocean and Bering Sea. Processed report.
Secattle: National Marine Fisheries Service.

A background paper that summarizes the
life history, fishery, management, and
population dynamics of the sablefish.

MARCO. 1978. Tison Longline Fishing System.

Scattle: MARCO manufacturer's data.

Describes an automated longline system.,

Mustad and Son. Mustad Autoline System. Seattle:

Mustad and Son manufacturer’s daia.

Descrbes an automated longline system.

National Marine Fisheries Service. 1968-1978.

Cruise Reports. 98 {10/29/68), 68-8 (8/7/69),
70-1 (2/10/70), 70-6 (8/18/70y, 70-7
{7/20/70}, 70-13 (12/8/70), 71-2 (37/25/711,
71-4 (6/30/71y, 71-7 (11/22/71}, k-72-1
(10/11/72), 72-3-3 (4/13/72), T-72-3
(11/28/72y, 72-4 (11/17/72), c-73-1-2
(3/23173), ¢-73-3A (6/73), JC-78-03
{9/78). Seattle: Northwest Fisheries Center.

Summarizes the results of sablefish cruises
for experimental and research purposes.

Pacific Fishery Management Council. 1979,

Draft Fishery Management Plan for the Cali-
fornia, Oregon and Washington Groundfish
Fishery. Portland: Pacific Fishery Manage-
ment Council,

A management plan, subject to revision,
that discusses the curreni sablefish fishery
and offers options for management in the
future,

Osada, EK.; and Caillietr, G.M. 1975. Trap-

Caught Sablefish in Monterey Bay, California.
Cal-Neva wildlife Transactions.

Describes experimental trap fishing and
tapgeing. Gives detailed information about
catch per trap at different depth and sea-
sons. Results of this study led Monterey
sablefish fishermen 1o convert their gear
from longlines 1o traps.

Parks, N.B. 1973. “Results of comparative trawl
and trap fishing off Oregon for sablefish,
Aneplopoma fimbria.” Marine Fisheries Re-
view 35(9):27-30.

Compares trawl and trap catches off Qre-
gon and reports that traps were more selec-
tive than trawls for sablefish and rhat trap-
caught sablefish were twice as heavy as
trawl-caught sablefish.

Parrish, R.H. 1973, The California Sablefish Fish-
ery for the Period 1952 1969. Sacramento:
California Departunent of Fish and Game
59(4):168-177.

An historical review thar continues the
work of Phillips.

Phelan, L.E.: and Gregory, P. 1978. The Southern
Caltfornia Sablefish Fishery. Unpublished re-
port. Sacramento: California Department
of Fish and Game.

Describes the new southern California
sablefish fishery. Describes Korean traps.

Phillips, J.B. 1954. “The sablefish fishery of
California.” Pacific Marine Fisheries Commis-
sion Bulletin 3:5-22.

An historical overview of the California
fishery, including markets, gear, fishing
areas, and research. Other reports in the
bulletin summarize the sablefish fishery in
Oregon, Washington, British Columbia,
and Alaska.

Phleger, C.F.; Schuliz, N.; Soutar, A.; and Duf-
frin, E. 1970. “Experimental sablefish fish-
ing off San Diego, California.” Commercal
Fisheries Review 33.

Use of free-vehicle traps shows that there
are large enough sablefish populations off



San Dicgo to interest commercial fisher- crustaceans, finfish and motlusks. 1. Pro-

men. Describes free-vehicle fish traps, iein, fat moisture, ash caitbohydraie, en-
ergy value, and cholesierol.” Marine Fish-
Ronholt, L.L; Shippen, H.H.; and Brown, E.S. eries Review 36(3):21-35.

1978. Demersal Fish and Shellfish Resources of

the Gulf of Alaska from Cape Spencer to Uni-
mak Pass (1948-1976), volume 1. Processed
report. Seattle: National Marine Fisherics
Service.

Lists major nutritional components of fish
and shellfish. Other papers in this serics list
other nutritional information, such as vita-
mins, trace metals, and others.

Sumimarizes 18 years of the Alaska sable-

fish fishery and rescarch data about that Young, R.L. 1979. “The strange world of the

blackcod.” Quidoor California 40{34:1-6.

fishery.
Describes the new southern California
Sidwell, v.D.; Foncannon, P.R.; Moore, N.5.: sablefish trap fishery, including informa-
and Bonnet, J.C. 1974. “Composition of tion about the unusual fish and inverte-
the edible portion of raw {fresh or frozen) brates found in the incidental catch.
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