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LINGCOD

History of the Fishery

The lingeod (Ophiodon elongatus) is one of the largest
northern California sport fishes. Itis an aggressive predator that
readily takes either a baited hook or an artificial lure, and itis a
prized food fish. Although the raw flesh sometimes hasa blue or
green color, the fiesh when cooked is white and of a mild flavor.
From 1981 to 1986. lingcod provided more pounds of fish to
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central and northern California recrcational fishermen than
any other specics, including salmon. Only the rockfish group
provides morc pounds of fish to northern California recre-
ational fishermen.

Annual landings averaged 51,250 lingcod from 1957 to
1961. At an average weight of eight pounds each, the annual
yicld was 410,000 pounds. The recreational fishery produced
20 to 25 percent by weight of all lingcod landed in those years.
Twenty years later recreational fishermen were landing five
times as many lingcod, but they were 20 percent smaller. From
1980 through 1986, annual landings averaged 254,000 fish per
ycar. These fish averaged 6.2 pounds cach yielding 1,575,000
pounds per year. The recreational fishermen’s share has in-
creascd from a quarter to half of all lingcod landings.
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California commercial passcnger fishing vesscl landings of

lingcod, 1947-1969.

California commercial passcnger-carrying fishing vessel landings
of lingcod, 1970-1990.

Lingcod arc most abundant north of Santa Barbara county,
with cighty to nincty pereent of the recreational landings being
madc north of San Luis Obispo County. Divers and recreational
anglers both take lingcod. Divers usc spears, and anglers use
scveral styles of hook-and-linc gear from a varicty of fishing
platforms. They may use cither live or dead bait or artificial
lures. Anchovics, squid, sanddabs, small rockfishes, kelp
greenlings, and white croakers are used as live bait, while squid
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is the most common dead bait. Chrome plated jigs are the most
popular artificial lures.

Recreational anglers catch lingcod while fishing from
commercial passenger fishing vessels (CPFVs), privately
owned boats (skiffs), piers, and the shore. In the late 19507s,61
percent of the lingcod caught by recreational anglers were taken
aboard CPFVs. However, the CPFV share of the landings -
declined to 33 pereent in the carly 1980’s. Skiffs picked up the
difference, increasing their share of lingcod landings from 32 to
58 pereent. Shore and picr anglers and divers take a relatively
small portion of lingcod landings; there appears to have been
little change in their share.

Scveral steps have been taken to halt the decline in size of
lingood availablc to anglers. A 22-inch size limit was estab-
lished in 1981, and the bag limit was reduced from ten to five
fish onc ycar later. These measures have slowed the decline but
have not stopped it entircly.

California commcrcial landings of lingcod, 1916-1969.

4~
FYe
e
[TRS
il
Pl
§ “r
§ b
12+
N
=
2
Tl Al n T n T nlelel wleleTlw]
n n Red ” » [ - 3 - » ”

California commercial landings of lingcod, 1970-1991.

The lingeod is also a valuable specics in the fresh-fish
markct trade and is caught primarily north of Santa Barbara. It
is frequently sold whole when landed in small quantitics. A
large lingcod makes an impressive addition to a display of fresh
fish on abed of ice. Hook-and-line caught lingood are preferred
for thesc displays, and fishermen receive a premium price for
such fish because the fish’s skin is not marred when they are




caught. Large catches of lingcod are usually filicted. Boneless
portions can be cut from large fillets, and the flesh is slow to
develop strong odors. These qualities contribute to thelingcod’s
commercial value. Commercial fishermen received $1,020,000
for the lingcod they sold in 1989.

Recorded commercial landings in California have ranged
from a low of 400,000 pounds in 1924 to a high of 3.8 miilion
pounds in 1974. Larger quantitics arc taken off Oregon, Wash-
inglon, British Columbia, and Alaska. Most of the landings
preceding World War 11 were caught by hook-and-linc fisher-
men. Before 1946, commercial landings fluctuaied between
1,288,000 pounds in 1930 and 314,000 pounds in 1942,
averaging 758,000 pounds per ycar.

With the introduction of the balloon trawl during World
War 11, trawl gear became the most important source of lingcod
landings. Landings increased to 2,056,000 pounds in 1948, and
then doclined to 800,000 pounds in 1966. Landings began to
recover in the late 1960°s, and climbed sharply in the carly
1970s rcaching a ncw high of 3,824,000 pounds in 1974. This
increase in landings during the 1970's had at lcast two causcs.
Lingeod experienced exceptional reproductive success during
the late 1960’s, and gill nets became an important mcans of
catching rockfish and lingcod at Monterey. Since 1970, a large
portion of the commercial lingood catches south of San Fran-
cisco have been taken in gill nets.

During the 1980’s, two-thirds of the commercial lingcod
landings were taken by trawlers. Eighteen pereent were taken
with unknown gear and at lcast 13 percent were taken with gill
ncts. On average only 2.7 pereent of the lingeod sold in the
1980°s were caught on hook and linc. However, as salmon
populations declined and gillnetting was restricted, many fish-
crmen converted to fishing for rockfish and lingcod with hook
and linc. Hook-and-linc landings of lingcod incrcased scven
fold from 1985 10 1989, producing 30 pereent of the commercial
lingcod landings in 1989.

Trawling is generally prohibited within three miles of
shore. Most of the adult males and many of the adult females
and juvcniles feed in these nearshore arcas. Gilinetting for
rockfish has recently been prohibited in state waters, further
protecting both juvenile and adult lingcod.
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Lingeod, Ophiodon elongatus.

Status of Biological Knowledge

Lingcod arc found only off thc west coast of North
Amcrica. They arc distributed in nearshore waters from north-
em Baja California to the Shumagin Islands along the Alaska
Peninsula. Their center of abundance is off British Columbia,
and they become less common toward the southern end of their
range. Lingood are found over a wide range of substrates at
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depths from 10 1o 1,300 feet, but most occur in rocky areas from
30 to 330 feet.

Adult lingcod are sirongly residential, tending to remain
near the reefs or rocky area where they live. Large-scale tagging
studics in Canadian waters have found that the vast majority of
mature lingood are recaptured within six miles of where they
were tagged. Individual fish do make long movements, how-
ever, and onc fish that was tagged at Cordell Bank was
recaptured nine months later at Coquille Bank, Orcgon, over
430 milcs away. Juveniles tend to disperse and travel over a
wider range than adults.

Lingcod growth follows a typical pattern of rapid increases
inlength during the first ycars of life, followed by progressively
smaller increascs. Although there is large variation in length at
agc, the average one-year-old fish is 13 inches, and a two-ycar-
oldis 17inches. After agetwo, fcmalesbegin to grow faster than
malcs. The average four-year-old female is 24 inches, an cight-
year-old is 32 inches, and a 12-year-old is 35 inches. The
avcrage four-ycar-old male is 22 inches, an cight-ycar-old is 29
inches, and a 12-year-old is 32 inches. In California, the oldest
lingcod on record is a 14-year-old, 37-inch femalc, while the
longest is 43 inches. The maximum age recorded anywhere is 20
ycars,anda 59-inch British Columbia lingcod weighed 70 pounds.

Both scxes mature over a wide size range. In California,
some fcmales mature at 20 inches, half are mature at 23 inches,
and all arc maturc by 28 inches. Some males mature at 14
inches, half arc maturc at 16 inches, and all arc mature by 22
inches. Size at maturity is larger for lingcod in more northerly
latitudes because these fish grow faster.

Lingcod have a unique form of reproduction which in-
cludcs spawning migrations into ncarshorc habitats, reproduc-
tive territoriality by malcs, spawning of an cgg mass to form the
nest, and the presenee of a guardian male at the nest until the
¢cggs hatch. In California watcrs, spawning begins by Novem-
ber and continues until March, with a peak in December and
January. Malcs move into the spawning grounds first to estab-
lish territorics, and it appears that larger males sclect the most
suitable nesting sites. Preferred nest sites are rocky arcas in
shallow water (low tide linc to 100 feet) where there are strong
currents. A rclatively strong current is nccessary to oxygenate
the egg mass and prevent death of the embryos. Often, cgg
masses arc located on rocky ledges with an opening directly
behind the eggs to allow water to pass over the nest. Laboratory
studics show that a currcnt with a velocity of four to six inches
per sceond is nccessary to provide adequate oxygen levels
throughout the cgg mass.

Lingood probably spawn at night. Aftera female chooscs a
malc and a nesting site, she swims over the site and deposits a
layer of scveral eggs. The male then swims over the site and
fertilizes the eggs. This process is repeated until spawning is
complcted, after which the female immediately leaves the
spawning grounds. The cggs become firmly cemented to cach
other within the gelatinous mass in 24 to 48 hours. A 24-inch
female can produce 50,000 cggs, a 32-inch female 124,000
cggs, and a 36-inch fcmale 170,000 cggs. Egg masscs of three
10 68 quarts have been reported.

After spawning, males remain to guard the nests from
predation until hatching is complete. Males position them-
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sclves within three feet of the nest and drive away potential
predators. On occasion, males have been found guarding two
nests if they were close together. If the male is removed. a new
male will sometimes assume the guardian role. Males have very
aggressive behavior during nest guarding and, thercefore, are
particularly vulnerable to fishing at this time. An unguarded
egg mass is invariably eaten by predators. The eggs generally
hatch about seven wecks after they arc laid, but incubation can
last from five to 11 wecks. Eggs on the outside of the egg mass
hatch first. Hatching may continuc for 24 to 48 hours, afier
which the guardian male leaves.

Newly hatched larvac (0.25-0.5 inch) occur in January and
February in Humboldt Bay and San Francisco Bay. In Canadian
waters, the first appearance of these larvac is in carly March,
From March until Junc, lingcod grow about 0.04 inch per day,
transforming into pelagic juveniles. Juvenile lingcod may be
caught off central California from April (at two inches in
Iength) to June (at three inches) in pelagic trawls in the upper
100 fect of the surface waters. After June, these juveniles
disappear from surface watcrs and migrate to bottom habitats,
frequently around kelp and eclgrass beds. Lingcod appear in
typically adult habitats at about 12 inches.

Larval lingcod feed primarily on various lifc stages of
copcpods. During the pelagic juvenile stage, there is a gradual
transition from a dict of small copepods to onc of larger
copepods, crab larvac, amphipods, cuphausiids, and herring
larvac. As small benthic juveniles, lingcod feed on herring,
flatfishes, shincr perch, and other fishes. Even young lingcod
have a very large mouth for their body sizc, allowing them to
feed on prey much larger than other fish of their age and size.

For large juvenilc and adult lingcod, fish is the dominant
prey, accounting for about 80 percent (by volume) of the
stomach contents. In California waters, juvenile rockfishes arc
the most important prey. When the stomachs of nest-guarding
males are examined, they arc invariably found to be empty.

Most predation on lingcod occurs during the cgg stage, and
predation becomes less common with age. The presence of a
ncst- guarding male prevents fish predators, ofien other green-
lings and surfperches, from consuming the entire cgg mass;
when the guardian male is removed, the entire cgg mass is lost.
Invertchrate predators such as predatory snails commonly feed
on ¢cgg masscs and are not repulsed by guardian males. On rare
occasions, pelagic juvenile lingcod (1.5 to 2.6 inches) are found
in the stomachs of chinook salmon from the Gulf of the
Faralloncs. It can be assumed that other predators of juvenile
fish, such as scabirds, particularly the common murre, and
marinc mammals, prey on juvenile lingeod at a similar ratc.
Smallbenthic lingood arc not usual prey of ncarshore predators.
Becausce of their large size, large juvenile and adult lingcod
escape all but the occasional predator.

Status of Population

Fishing success is currently our only iong-term indicator of
changes in the abundance of lingcod. Commercial and recre-
ational landings exhibit regular fluctuations with a periodicity
of about ten years; commercial landings having pcaked seven
umes in the past 73 years.
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Recrcational fishing success has exhibited regular fluctua-
tions over the past 40 vears, with each peak falling within two
years of a pcak in commercial landings. Pcak landings of
lingood have been preceded by reports of sightings of small
lingcod. SCUBA divers occasionally see large numbers of small
lingecod less than onc year old. Sightings were reported three to
five years before cach of the last three peaks. The years of
exceptional lingcod abundance are probably the result of espe-
cially good survival of lingcod larvae. Although divers saw
some small lingcod in 1988 and 1990, they were much less
abundant than the 1984 cohort that produced the peak sport and
commercial landings of 1989.

The population is still strong and is still providing landings
of a size similar to thosc madec carly in this century. There is no
long term trend in commercial landings. There has, however,
been a five-fold increase inrecreational landings in the past two
decades and a 20 pereent decline in the average weight of
recrcationally-caught lingeod. The declincinaverage weight is
accompanicd by a considerable reduction in longevity of ling-
cod. This trend must be stopped to cnsure the existence of a
spawning biomass largc cnough to produce an abundance of
larvac when oceanic conditions are conducive to their survival.

Peter B. Adams
National Marinc Fisheries Service

James E. Hardwick
California Department of Fish and Game
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