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FOREWORD
Seventh in a series of bulletins dealing with the commercial fish landings in California, this issue publishes the
monthly and yearly totals for 1940. Also included are the values of the catches for 1939 and 1940.

The publication is the work of the members of the staff of the Bureau of Marine Fisheries of the California Divi-
sion of Fish and Game, with the responsibility for the final compilations resting with the statistical unit of the Bur-
eau. The cooperation of the Division's Bureau of Patrol and Law Enforcement in the collection of the original mater-
ial is gratefully acknowledged.

September, 1941
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1. INTRODUCTION
The success of any program for the collection of fisheries statistics depends upon its flexibility as well as its uni-
formity. Uniformity is necessary to make records comparable from year to year, but at the same time sufficient flex-
ibility must be maintained to meet changing conditions and new demands. Such is the basis for the fisheries statist-
ics collected and compiled by the California Division of Fish and Game.

The series of "Catch Bulletins," of which this is the seventh, is intended primarily to make available the summar-
ies of commercial fish landings in each region of the State. These are presented as in former years. In addition, sup-
plementary tables are included to aid in understanding our fisheries. of such are the tables of numbers and nativity of
commercial fishermen and the number of boats of each type engaged in the fishery. These have proven of much in-
terest and they are again included in this bulletin.

An important factor influencing fishing effort is the price paid to fishermen, and we find instances of fishing ves-
sels being shifted from one fishery to another because of price inducements. Probably the most outstanding example
of this is the unforeseen rapid development of the shark fishery because of the high prices offered for the liver oils
containing their high potency of vitamin A. From prices paid and pounds delivered, the value of catch of each spe-
cies may be determined and a summary of such values is presented in this bulletin for the first time.

There has been a steady development of sport fishing in the ocean waters of southern California. Not only has this
catch mounted to an impressive volume, but the amount of small fish required as bait for this army of anglers must
be considered together with its effect on the several species used as bait. Our statistical records, therefore, have been
expanded to include not only the sport catch itself but also the harvesting of the small sized fishes used by the
anglers for bait. A preliminary summary of our bait catch records is presented in the following pages.—W. L.
Scofield.
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2. VALUE OF THE COMMERCIAL FISH LANDINGS
In 1940 the California Division of Fish and Game started making its own compilations of the value of its commer-
cial fisheries. Prior to this time the State collected the raw data and the actual computation was done by the U. S.
Bureau of Fisheries (now the U. S. Fish and Wildlife Service). The present bulletin contains annual value tables for
1939 and 1940 as well as the more detailed tables of landings made in 1940. For this report we have chosen to re-
gard the value of a catch of fish as the amount paid the fisherman and to consider every increase beyond that point
as processing and handling costs.

Fish, even more than most commodities, are subject to the laws of supply and demand. At a cannery the demand
is relatively steady, hence there is a comparatively steady contract price. Fish landed during heavy runs are canned
and held in warehouses till they can be sold. At fresh fish markets a different situation exists. Fresh fish is a highly
perishable commodity which must be handled with the greatest possible speed in spite of occasional sudden and un-
predictable changes in the catch. At times the prices may vary widely from day to day or even from hour to hour.

Some fish sell at a very low price. Sardines sold for bait are taken in small quantities and usually command about
two cents per pound. Sardines sold to the canneries are taken by large boats close to the home port, and loads of a
hundred tons are common. In 1940 the canneries paid $11 per ton. Much of the profit in sardines comes from
sardine oil. Competition with sardine oil from Japan used to help keep the price down, but now the Japanese supply
is cut off, the demand for oil is rising and the late 1941 price of sardines is $17.

Yellowfin tuna, like sardines, are taken in large quantities, but the boats must go thousands of miles and must of-
ten spend days catching bait before they can begin tuna fishing. Then after they catch their tuna they must carefully
refrigerate them. In 1940 yellowfin tuna brought the fishermen $120 per ton.

Spiny lobsters are taken a few, very few, at a time by men who must make, repair and tend a long string of lobster
traps. The fishermen received an average price of over 15 cents per pound (over $300 per ton) during 1940, but even
at this high price the average lobster fisherman works very hard for very little.

2.1. Computation of Values
As mentioned, the values given in this bulletin represent amounts paid to the fishermen by the canneries and mar-
kets. Roughly 99 per cent of the fish in these tables is actually sold by fishermen to canneries or markets. The re-
mainder is caught by members of marketing firms, and for this fish the values represent an estimate of the amount
which the catches would have brought independent fishermen on an open market.
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The values given are computed as follows. The California Division of Fish and Game issues receipt books to each
buyer. Whenever the buyer purchases fish from a fisherman he fills out one of these receipts in triplicate and is re-
quired to list (among other items) the weight of each species caught and the price paid. The dealer, the fisherman
and the Division each receive one copy.

The information is transferred to punch cards in the Division of Fish and Game statistical department. The figures
on the cards are then totaled on electrical tabulating machinery in almost any way that may be desired. In most of
the statistical summaries, tables are compiled by months for the eight statistical regions into which the State is di-
vided. This was done in calculating values, but to reduce the number of tables in this publication seven regions are
used and only the yearly totals are shown.

For the work under discussion, the monthly catch of each species is listed so as to show the amount landed at each
price. From these figures the value is readily calculated. Sometimes at a cannery, part or all of a load of fish (nearly
always tuna) is condemned by the State Board of Health. Condemned fish is accepted by the cannery and made into
fertilizer but nothing is paid to the fishermen for it. Such fish is included in the catch figures as it was caught and
landed, but in computing values it is recorded as being of no value inasmuch as the fishermen received nothing for
it.

During 1939 and 1940 there was an appreciable proportion of the receipts on which no price was given. The gen-
eral rule in such instances was to apply the average price paid for the species during that month. In a few cases al-
most the entire regional landings of some lesser species would be delivered in one or two loads, and if no price was
recorded it was necessary to estimate the value by noting prices paid for similar quantities the preceding and follow-
ing months, the same month of the preceding or following year, and in neighboring regions. The obvious solution
for the future is to make certain that prices are not omitted on the receipts. This is being done.

Most of the fish landed by members of marketing firms can not be evaluated by the methods just described. The
firms do not buy from fishermen, hence there is no price actually paid for the fish. Many of the species so handled
are seldom taken by independent fishermen, hence we can not apply the prevailing market prices. So far our solution
has been to ask officials of some of these companies to estimate for us what would be a fair price for each species,
considering its abundance or scarcity during that month.

From Monterey northward, most of the trawler (drag net) caught fish is taken by marketing firms. Most bottom
species are caught in quantity by drag nets and some species, such as sole, sand dabs and flounders, are seldom
taken by any other method. The bulk of the shrimp catch is taken by marketing firms, but there is a fair number of
independent shrimp fishermen. Oysters in California are raised, harvested and marketed by the same companies on
privately owned beds.

These are the first value tables issued by the California Division of Fish and Game. As further use for such mater-
ial develops, we will attempt to expand the tables in whatever manner seems most useful.—Donald H. Fry, Jr.
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FIG. 4. Values of commercial fish landings in California, 1939 and 1940. In poundage the sardine catch is greater
than that of all other species combined, but sardines are a very cheap fish and are exceeded in value by the compar-

atively expensive yellowfin tuna
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TABLE 1
VALUE OF COMMERCIAL FISH LANDINGS IN THE EUREKA REGION DURING 1939 AND 1940

TABLE 2
VALUE OF COMMERCIAL FISH LANDINGS IN THE SACRAMENTO REGION DURING 1939 AND 1940
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TABLE 3
VALUE OF COMMERCIAL FISH LANDINGS IN THE SAN FRANCISCO REGION DURING 1939 AND 1940
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TABLE 4
VALUE OF COMMERCIAL FISH LANDINGS IN THE MONTEREY REGION DURING 1939 AND 1940
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TABLE 5
VALUE OF COMMERCIAL FISH LANDINGS IN THE SANTA BARBARA REGION DURING 1939 AND 1940
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TABLE 6
VALUE OF COMMERCIAL FISH LANDINGS IN THE LOS ANGELES REGION DURING 1939 AND 1940
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TABLE 7
VALUE OF COMMERCIAL FISH LANDINGS IN THE SAN DIEGO REGION DURING 1939 AND 1940
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TABLE 8
VALUE OF COMMERCIAL FISH LANDINGS IN CALIFORNIA DURING 1939 AND 1940
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1 Scofield, W. L. Sardine fishing methods at Monterey, California. California Division of Fish and Game. Fish Bulletin, no. 19, 61 pp., 1929.

3. BAIT RECORDS
Along the coast of southern California from Ventura County south to San Diego a considerable fishery for live bait
for the use of sport fishing boats has developed. Each year more and more people participate in ocean sport fishing
and the live bait fishery has expanded correspondingly. This increase has emphasized the need for adequate records
of the amount and kinds of bait used in this fishery. The method of collecting these records is summarized together
with a brief description of the fishery.

The busiest season is from about the first of May to the end of September, though some of the boats operate
throughout the year. Frequently, the boats are used for other kinds of fishing during the winter.

Several species are involved in the bait catch but anchovies and sardines are the most important, comprising 98
per cent of the total. The fish taken are from 2½ to 6 inches long. Smaller fish usually escape through the net and
larger fish are not so satisfactory. Sardines of bait size are all immature fish whereas about half the anchovies taken
are adults. Although not desirable for bait, immature kingfish, queenfish and smelt are often taken with the an-
chovies and sardines.

The fishermen begin their search for live bait at about daybreak and continue until midday if fish are not found. A
school of fish is located by their "flipping" at the surface which they often do while feeding. If they are being pur-
sued by predatory fish they will often break the surface in large numbers. If the fish do not show, the net is some-
times set "blind" in a likely location. The boats engaged in this type of fishing are about 35 feet long and have
enough beam aft to support a tank of sea water weighing five tons or more. There must be enough additional space
on the stern for four men to pull in the net and stack it. The nets used are lamparas or round haul nets and are from
75 to 150 fathoms long and 5 to 15 fathoms deep.1 The mesh of the net diminishes from four inches near the ends to
one-half inch in the center or "bag".

The net is set in a circle around the school and then pulled onto the boat as rapidly as possible. As the net is pulled
in, the fish are concentrated in one portion of the net from which they are transferred to the bait tank with a long-
handled scoop net which holds from 7 to 25 pounds of fish. The tank is supplied with a constant flow of fresh sea
water sufficient to change the water in the tank about every 15 minutes. The number of scoops is always counted, as
crowding will kill the whole catch.

In addition to the bait transferred directly from the net to the sport fishing boats or used from the tank of the bait
boat, many of the boat operators hold fish in receivers. These are series of boxes made
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of slats and sunk in the water so that their lids are just above the surface. These boxes are generally about six feet
square and six feet deep and are used to maintain a supply of bait over a period of more than a day. Under ideal con-
ditions, sardines can be kept indefinitely but anchovies do not survive for more than a few days.

FIG. 5. Transferring live bait from the bait boat to the receiver. Photograph courtesy of Los Angeles Times
Early in the summer of 1938 a program of estimating the relative abundance of bait was started by the Bureau of

Marine Fisheries. This information was gathered by personal interviews about every two weeks with the captains of
the bait boats. Four levels of abundance were recognized: (1) sufficient bait, usually enough to fill the demand, was
taken with the first haul; (2) enough bait to fill the demand but difficult to obtain; (3) some bait but not enough to fill
the demand;
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and (4) no bait at all. Estimates were made of the ratio of sardines to the total. This method of gathering information
did not prove very accurate but laid the groundwork for the system used the following year. As live bait is not
brought ashore and is sold directly to other fishermen, it is not included in the regular records of commercial fish
landings collected by the California Division of Fish and Game. In 1939 forms were supplied to the fishermen to ob-
tain a more uniform and exact record. The completed daily forms are mailed to the Division each month. This in-
formation is recorded on punch cards, compiled and analyzed.

These records do not include the bait used by the commercial tuna boats.

FIG. 6. Form used by bait fishermen in reporting catches of live bait
As the fishermen record their catches in numbers of scoops of bait taken, it is necessary to convert the figures to

pounds. The conversion factor was determined by weighing from 50 to 100 scoops of live fish under regular operat-
ing conditions on each of seven boats. The average was 17 pounds per scoop. The scoop is the unit of measure ac-
cepted by the bait business and is worth from 33 cents to a dollar.
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TABLE 9
LIVE BAIT USED BY SPORT FISHERMEN

In the table are shown the tons of live bait recorded in 1939 and 1940. It has not yet been possible to obtain com-
plete records from all the boats. However, the figures in this table represent about 80 per cent of the live bait taken
for sport fishing. As mentioned previously almost all the live bait taken is either sardines or anchovies. For the 1939
and 1940 seasons, the table indicates that the catch of anchovies far exceeded that of sardines, in spite of the fact that
sardines are usually preferred when both species are available. Collection of records over a series of years will give
a measure of the relative abundance of anchovies and sardines and of the changes in this ratio which take place from
year to year.

The table also shows that the total catch for 1940 was greater than for 1939. This was the result of a greater de-
mand for bait and a larger number of boats operating. It does not indicate a greater abundance of bait, for the aver-
age total catch per boat was 3 per cent more in 1939 than in 1940. It is interesting to note that the larger total catch
in 1940 resulted from an increase in the tonnage of anchovies whereas the catch of sardines decreased. The general
opinion among the bait men was that in 1940 unusually large numbers of anchovies were present which offset any
scarcity of other species, especially sardines.—J. Alfred Aplin.
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4. COMMERCIAL FISHERMEN
For the 1940–1941 license year there was a total of 9,047 commercial fishermen along the coast and the rivers of
California. Because of their fishing operations on the high seas and near defense areas, there is a widespread interest
in the nationalities of the fishermen. Fifty per cent of the fishermen in California are of foreign birth, but only 25 per
cent of the State's total are actually aliens. Half of the 4,531 foreign born have acquired citizenship and one-fifth
have taken out first naturalization papers. Eight per cent of the 9,047 are Japanese who are denied citizenship and 5
per cent other nationals who have made no offer of allegiance.

FIG. 7
There are few trades whose membership is so carefully identified or whose activities are as closely followed in

this State. In addition to the California Division of Fish and Game marine patrol, the market and marine sport fisher-
men are under the close surveillance of at least five federal agencies which patrol the seas and the waterfront. The
men are licensed, the boats registered, and the fish reported on sales receipts. Additional checks are made on fisher-
men returning from foreign waters.

At the 1941 session of the State Legislature a new law was enacted, requiring an additional registration and identi-
fication of the fishermen and boat owners. Each commercial fisherman and boat owner is
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required to register at an office of the Division of Fish and Game and to furnish two copies of a photograph of him-
self, at which time he is fingerprinted. He is issued an identification card which must be renewed every five years.
This applies to all commercial fishermen, whether alien or citizen.—Geraldine Conner.

TABLE 10
1940–1941 LICENSED COMMERCIAL FISHERMEN

TABLE 11
CALIFORNIA COMMERCIAL FISHERMEN, LICENSE YEAR 1940–1941
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5. COMMERCIAL FISHING FLEET
During 1939 and early 1940 there was a noticeable increase in the number of large boats being built and registered
to enter the California fishing fleet. Most of these were purse seine vessels and alarm was felt because of the pos-
sible effect of this added fishing effort on the sardine and mackerel fisheries. But the 1940–1941 boat census shows
no increase in the number of these larger boats actually engaged in fishing as the United States Navy bought many
of the new sturdy purse seiners and Mexico also came into the market for boats of this type, all to be used in coast
defense work. The British Government also purchased a number of the fast taxi-type craft from the west coast.

The increase of 350 boats in the 1940–1941 registration over the previous year is most noticeable in the group
between 25 feet and 39 feet long. This is due to the new development in the shark fishery, intensive mackerel fishing
and the steady development of the marine sport fishery. Since the party boats sell their excess catches and the com-
mercial boats occasionally take out sport fishermen and all exploit the same species, the two groups actually com-
prise one commercial fleet. During 1940, 602 party boat permits were issued.—Geraldine Conner.

TABLE 12
COMMERCIAL FISHING FLEET, 1940–1941

26



6. TABLES OF COMMERCIAL FISH LANDINGS IN CALIFORNIA, 1940
The tables of commercial fish landings in California for the year 1940 differ from those previously published in that
they do not include the record of shipments of fresh and frozen fish from other states and foreign countries to the
fresh fish markets in California. This record has been omitted because it is a voluntary report; it is incomplete and
therefore misleading. The law requires that the California Division of Fish and Game be given a complete record of
all fresh and frozen fish, mollusks and crustaceans landed in the State by the commercial fishing boats and licensed
fishermen, and it also requires a record of shipments of fresh or frozen fish from other states and countries for use in
the California canneries. All voluntary records of fish shipped to the markets from outside the State are compiled,
but like the bait records and the landings of the party fishing boats, this poundage is included in a separate category
and not confused with the production records of our market fishermen.

In this connection it will be noted that the tables include fishing boat landings from California waters and from
waters to the north and south of the State and shipments by truck, rail and cargo vessel to California canneries from
outside the State. In the State-wide tables, including the table of values (Table 8), shipments and fishing boat land-
ings are combined, whereas in the regional tables which follow, shipments and fishing boat landings are kept separ-
ate and the points of origin of the fish are shown. In the regional tables of value (Tables 1 2 3 4 5 6 7, inc.) fishing
boat landings only are shown, but no separation is made for origin. Thus, the different types of tables present the
same information in a variety of ways and any apparent discrepancies between tables are due to differences in their
contents.

In the tables for 1939 and 1940, we acknowledge an error in the shark figures due to the fact that in this rapidly
developing fishery, the demand for livers exceeded that for the meat and some fishermen made a practice of dump-
ing the carcasses at sea. A new law gives the necessary control of the shark fishery for the future, and since a cor-
recting factor for the total here presented would be conjecture we give the weights as reported to us. A similar condi-
tion existed in the shad fishery during 1940, where quantities of shad roe were reported rather than the round weight
for the roe shad. The percentage of error introduced into the balance of the tables for cleaning loss is not of alarming
proportions.

The boundaries of the regions of landing shown in the tables are as follows:
Eureka region: Del Norte, Humboldt and Mendocino counties.
Sacramento region: Sacramento and San Joaquin river systems with the delta areas, including Suisun Bay and

Lake County.
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San Francisco region: Sonoma, Marin, San Francisco and San Mateo counties, including San Francisco and San
Pablo bays.

Monterey region: Santa Cruz and Monterey counties.
Santa Barbara region: San Luis Obispo, Santa Barbara and Ventura counties.
Los Angeles region: Los Angeles and Orange counties.
San Diego region: San Diego and Imperial counties.
The following conversion factors are used when shellfish are reported in numbers rather than in pounds: crabs, 2

pounds each; abalones, 50 pounds per dozen; gaper clams, 2 pounds each; Pismo clams, 24 pounds per limit of 15;
Washington clams, 7 pounds per dozen; eastern oysters, 30 pounds per hundred; Japanese oysters, 50 pounds per
hundred, or 8 pounds per gallon cleaned.—Geraldine Conner.
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COMMON AND SCIENTIFIC NAMES OF FISHES, CRUSTACEANS AND MOLLUSKS
FISHES
Common name Scientific name
Anchovy Anchoviella compressa

Anchoviella delicatissima
Engraulis mordax

Barracuda Sphyraena argentea
Cabezone Scorpaenichthys marmoratus
Cabrilla Epinephelus analogus

Various species of Mycteroperca
Carp Cyprinus carpio
Catfish Ameiurus catus

Ameiurus nebulosus
Cultus, Pacific Ophiodon elongatus
Eel Cebidichthys violaceus

Xiphister mucosus
Other stichaeids and blenniids
Gymnothorax mordax

Flounder, Starry Platichthys stellatus
Flying Fish Cypselurus californicus
Grouper Various species of Mycteroperca
Hake Merluccius productus
Halibut, Califor-
nia

Paralichthys californicus

Halibut, Northern Hippoglossus stenolepis
Hardhead Orthodon microlepidotus

Mylopharodon conocephalus
Herring, Pacific Clupea pallasii
Kingfish Genyonemus lineatus
Small percentage
of Queenfish

Seriphus politus

Mackerel, Horse Trachurus symmetricus
Mackerel, Pacific Pneumatophorus diego
Mackerel, Span-
ish

Scomberomorus sierra

Mullet Mugil cephalus
Perch
Halfmoon Medialuna californiensis
Opal-eye Girella nigricans
Salt-water Various members of the Embiotocidae
Sargo Anisotremus davidsoni
Pike Ptychocheilus grandis
Pompano, Cali-
fornia

Palometa simillima

Rock Bass Paralabrax clathratus
Paralabrax nebulifer

Rockfish All species of Sebastodes and Sebastolobus found in California waters
Sablefish Anoplopoma fimbria
Salmon Oncorhynchus tschawytscha

Oncorhynchus kisutch
Sand Dab Citharichthys stigmaeus

Citharichthys sordidus
Sardine Sardinops caerulea
Sculpin Scorpaena guttata
Sea-bass, Black Stereolepis gigas
Sea-bass, Short-
fin

Cynoscion parvipinnis

Sea-bass, White Cynoscion nobilis
Shad Alosa sapidissima
Shark Alopias vulpes

Galeorhinus zyopterus
Mustelus californicus
Notorynchus maculatus
Prionace glauca
Rhinotriacis henlei
Squalus suckleyi
Triakis semifasciata
Small percentage of other species

Sheepshead Pimelometopon pulcher
Skate Raja binoculata

Raja inornata
Raja rhina
And other species

Smelt Atherinops affinis
Atherinopsis californiensis
Leuresthes tenuis
Hypomesus pretiosus
Small percentage of other Osmeridae

Sole Eopsetta jordani
Glyptocephalus zachirus
Parophrys vetula
Several other pleuronectids

Split-tail Pogonichthys macrolepidotus
Sucker Catostomus occidentalis
Swordfish,
Broadbill

Xiphias gladius 45



Tomcod Microgadus proximus
Tuna
Albacore Germo alalunga
Bluefin Thunnus thynnus
Bonito Sarda lineolata
Skipjack Katsuwonus pelamis
Yellowfin Neothunnus macropterus
Turbot Hypsopsetta guttulata

Pleuronichthys decurrens
Pleuronichthys verticalis
Possibly a small percentage of other pleuronectids

Whitebait Allosmerus attenuatus
Spirinchus starksi
Young of several species of fishes

Whitefish, Ocean Caulolatilus princeps
Yellowtail Seriola dorsalis
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CRUSTACEANS
Crab Cancer magister
Crab, Rock Cancer antennarius

Cancer anthonyi
Cancer productus

Lobster, Spiny Panulirus interruptus
Shrimp Crago franciscorum and Crago nigricauda
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MOLLUSKS
Abalone Haliotis fulgens

Haliotis rufescens
Clam, Cockle Paphia staminea

Species of Chione
Clam, Gaper Schizothaerus nuttallii
Clam, Pismo Tivela stultorum
Clam, Razor Siliqua patula
Clam, Soft-shell Mya arenaria
Clam, Washington Saxidomus nuttalli
Mussel Mytilus californianus

Mytilus edulis
Octopus Polypus hongkongensis

Polypus bimaculatus
Oyster, Eastern Ostrea virginica
Oyster, Japanese Ostrea gigas
Oyster, Native Ostrea lurida
Snail Various species of gastropods
Squid Loligo opalescens

Small percentage of other species
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