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DIVISION OF FISH AND GAME OF CALIFORNIA
FISH BULLETIN No. 20

The Commercial Fish Catch of California For The Year 1928

By
the Staff of the

BUREAU OF COMMERCIAL FISHERIES
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FIG. 1. Map of California. Districts where commercial fisheries products are landed outlined with heavy line.
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1 Circulars Nos. 1, 2, 3. Statistical report on fresh and canned fishery products, 1926, 1927 and 1928.

1. INTRODUCTION
By W. L. SCOFIELD

1.1. Purpose of this Bulletin.
The Division of Fish and Game of California publishes quarterly tables of fish landings in its magazine, California
Fish and Game. Annual totals are shown in the biennial reports of the Division of Fish and Game and are also prin-
ted for distribution in pamphlet form.1 The object of this bulletin is to present the more detailed tables showing
monthly catches and in addition to comment on certain features by brief text and graphic illustration. Fish Bulletin
No. 15 (dealing with the years 1926 and 1927) was the first printing of the monthly tables, and the present publica-
tion is the second of what we hope will be a series of annual bulletins presenting fish landings for each month. We
hope to enlarge the scope of future contributions to this series to include summaries of the other classes of fisheries
statistics collected by the Bureau of Commercial Fisheries.

1.2. Important Features of the 1928 Catch.
 The outstanding features in the development of our fisheries during 1928 may be briefly summarized as follows:




1.Continued increase in the amounts of fish used for canning purposes as opposed to utilization in fresh fish markets.


2.Sudden development of a mackerel canning industry on a large scale.


3.Continued indications of the failure of our local fishing banks on our narrow continental shelf to supply the increasing 
demands for fish. An increasing dependence on distant and foreign fishing areas.


4.Extension of the tuna fishing area to far below Cape San Lucas.


5.Importations of albacore from Japan and Hawaii.


6.Commercial utilization of swordfish.
1.3. Errors.
Small errors of very minor importance almost inevitably occur in the preparation of such extensive tabular data as
these catch records. There are, however, two sources of error here included that we expect to eliminate in future
publications. One is the failure of certain canning firms to report all of the fish received. As a result of an audit of
the company books, supplementary reports are now being received, and these we expect to summarize in a correc-
tion table when the auditing of cannery books has been completed. The other source of error is our failure to clearly
indicate those cases where "cleaned weight" is used in our tables instead of the customary "wet weight" or "weight
in the round."
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Neither of the above errors amounts to any considerable percentage but when calculated in pounds the discrepan-
cies are sufficiently large to warrant correction.

1.4. Authorship.
It was explained in the introduction to Fish Bulletin No. 15, that the records of fish catch (forming the backbone of
these catch bulletins) are to be credited to the entire staff of the Bureau of Commercial Fisheries.
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1 The Pacific mackerel was separated from the Atlantic mackerel by Starks (Science, Sept. 9, 1921), who raised the subgenus Pneumatophorus
to generic rank. Jordan and Hubbs (Memoirs, Carnegie Museum, Vol. 10, p. 210, 1925) separated the California mackerel from the Japanese,
making the former Pneumatophorus diego. But according to G. S. Myers, the differing characters intergrade and the subspecific designation
Pneumatophorus japonicus diego should be used.

2 The Pacific sardine has been separated generically from the European sardine by Hubbs (Proc., California Acad. Sci., Vol. 18, pp. 261–265,
1929)

2. COMMON AND SCIENTIFIC NAMES OF FISHES, CRUSTACEANS
AND MOLLUSKS
The following list has been compiled to indicate as clearly as possible the definite scientific name assignable to each
of the common names used in this publication. Due to a lack of agreement among systematic zoologists, questions
have arisen concerning the correct scientific name of some of our fish and shellfish. In these instances the expedient
has been adopted of using the more familiar form and listing the second name in parenthesis. Since the purpose of
this list is merely to make clear the meaning of the common names employed and not to establish precedent for the
use of a definite scientific term, this procedure accomplishes that end. The list, originally compiled by J. A. Craig,
has been supplemented by Frances N. Clark. The assistance of G. S. Myers and Dr. S. S. Berry in tracing synonomy
is gratefully acknowledged.
Common name Scientific name

Fish
Albacore Germo alalunga
Anchovies Engraulis mordax mordax

Engraulis mordax nanus
Anchoviella delicatissima
Anchoviella compressa

Barracuda Sphyraena argentea
Bonito Sarda chilensis
Cabrilla—Mexican Epinephelus analogus
Carp Cyprinus carpio
Catfish Ictalurus punctatus

Ameiurus nebulosus
Ameiurus catus

Corvina—Mexican Cynoscion xanthulus
Cultus Cod Ophiodon elongatus
Eel Gymnothorax mordax

Cebidichthys violaceus
Flounders Platichthys stellatus (other Pleuronectidae)
Grayfish Squalus sucklii (and other sharks)
Hake Merluccius productus
Northern Halibut Hippoglossus hippoglossus
Southern Halibut Paralichthys californicus
Hardhead Orthodon microlepidotus
Herring Clupea pallasii
Kingfish Genyonemus lineatus (small percentage of Seriphus politus)
Mackerel Scomber japonicus (Pneumatophorus japonicus diego)1

Mackerel—Horse Trachurus symmetricus
Mullet Mugil cephalis
Perch Embiotocidae (all species found in California)
Pike (Sacramento) Ptychocheilus grandis
Pompano Palometa simillima
Rock Bass Paralabrax clathratus

Paralabrax nebulifer
Rockfish Sebastodes (all species found in California)
Sablefish Anoplopoma fimbria
Salmon:
King or Quinnat Oncorhynchus tschawytscha
Silver or Coho Oncorhynchus kisutch (milktschitsch)
Sandabs Orthopsetta sordida
Sardines Sardina caerulea (Sardinops caerulea)2
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Sculpin Scorpaena guttata
Scorpaenichthys marmoratus

Sea Bass—Black Stereolepis gigas
Sea Bass—White Cynoscion nobilis
Shad Alosa sapidissima
Sheepshead Pimelometopon pulcher
Skate Species of Rajidae and Aetobatidae
Skipjack Euthynnus pelamis (Katsuwonus pelamis)
Smelt Species of Atherinidae and Osmeridae
Sole Parophrys vetulus

Pleuronichthys decurrens
Eopsetta jordani
Lepidopsetta bilineata
Errex zachirus (other Pleuronectidae)

Splittail Pogonichthys macrolepidotus
Stingray Species of Dasyatidae
Striped Bass Roccus lineatus
Sucker Catostomus occidentalis
Swordfish Xiphias gladius

Makaira mitsukurii
Tomcod Microgadus proximus
Totuava Cynoscion macdonaldi
Tuna—Bluefin Thunnus thynnus
Tuna—Yellowfin Neothunnus macropterus
Turbot Pleuronichthys verticalis

Hypsopsetta guttulata
Pleuronichthys decurrens (possibly other Pleuronectinae)

Whitebait Allosmerus attenuatus (also other small fishes)
Whitefish Caulolatilus princeps
Yellowtail Seriola dorsalis

Crustaceans
Crab Cancer magister
Shrimp Crago franciscorum
Spiny Lobster Panulirus interruptus

Mollusks
Abalone—Red Haliotis rufescens
Abalone—Green Haliotis fulgens
Clam—Cockle Paphia staminea and species of Chione
Clam—Pismo Tivela stultorum
Clam—Softshell Mya arenaria
Cuttlefish Polypus hongkongensis (Octopus apollyon)

Polypus bimaculatus (Octopus bimaculatus)
Mussel Mytilus californianus

Mytilus edulis
Oyster—Eastern Ostrea virginica
Oyster—Native Ostrea lurida
Squid Loligo opalescens
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FIG. 2. Total landings in California of thirty foremost species of fish, mollusks and crustaceans, in order of amounts
for 1928.
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3. COMMERCIAL FISH CATCH FOR 1928
By G. H. CLARK

3.1. ARRAY
There were almost 60 species of fish, mollusks and crustaceans landed in California during 1928. The amounts vary
from a hundred pounds to hundred millions of pounds.

Figure 2 is an array in order of amounts of the first 30 principal species landed in 1928. Sardines are first in order,
the total catch of this species being over 2½ times that of all the rest of the fish combined. The mackerel landings
have jumped from tenth place in 1927 to second place in 1928, due to the intensive canning of this species during
1928. The rest of the fish hold about the same position as in years before.

3.2. MONTHLY LANDINGS OF CANNERY AND FRESH FISH FOR 1928
In figure 3 are shown the monthly landings of cannery fish and fresh fish for 1928. The two classes of fish are plot-
ted on the same graph in order to afford a comparison of seasons. However, the landings for each category are very
dissimilar, the cannery fish being many times greater than the catch delivered to the fresh fish markets. In order to
plot the two curves on the same graph, it has been necessary to use different scales for the cannery fish and market
fish. The scale for the cannery fish is shown on the left hand side, while that for the fresh fish is on the right hand
side.

The graph merely shows the high and low points of the cannery fish curve, the peak in February corresponding to
the height of the sardine season at San Pedro, and the high point in September to the Monterey sardine season. The
fresh fish catch has a fairly constant trend with a slight increase from April to August during the low point of the
cannery fish catches. Some boats that usually fish for the cannery species during most of the year turn their efforts to
the market fish in the summer months.

FIG. 3. 1928 landings of cannery fish and fresh fish in California by months. Cannery fish plotted on left-hand
scale. Fresh fish plotted on right-hand scale.
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1 The figures, as here used, include only the totuava reported to the state on the triplicate receipt forms. We have recently obtained the record
of more than 1,000,000 additional pounds of totuava that were trucked into this state from Mexico during 1928.

4. CANNERY AND MARKET FISH
By W. L. SCOFIELD

The fishery products landed in California for 1928 amounted to 583,000,000 pounds. This is an excess over 1927 of
96,000,000, and is 188,000,000 more than the landings for 1926. This increase of 1928 over 1926 is greater than the
entire catch of the state in 1922.

Approximately nine-tenths of the fishery products landed in the state during 1928 were delivered to the fish can-
ning plants. Only about one-tenth was sold to the fresh markets, salted or smoked. The amounts of fish cured by pro-
cesses other than canning are relatively small and for convenience are here designated as "market fish," or more
properly "market products," when mollusks and crustaceans are included. When roughly classing all fishery
products as either "cannery fish" or "market products," we have the following figures for the 1928 California catch:
Cannery fish 522,560,000 pounds
Market products 60,490,000 pounds
Total 583,050,000 pounds

These figures include the mollusks, crustaceans, landings from Mexico, totuava from the Gulf of California,1 and
albacore imported from Japan and Hawaii.

The landings for 1928 were the greatest in the history of the state, but this does not mean that each of our fisheries
is in a healthy, growing condition. Several of them are not. The increase in the 1928 catch was not general
throughout all fisheries, but the excess over former years was due to those species used for canning. There was a
sharp decline in the 1928 catch of species used in the fresh fish markets. The upper portion of figure 4 illustrates the
increase from year to year in the amounts of fish used for canning. The amounts so used are such a large percentage
that they determine the trend of the curve showing the total catch. We are apt to overlook the fact that fresh market
fish landings were less in 1928 than in any of the four preceding years and less than the average for the last seven
years. Since the catch for canneries dwarfs the market catch, we have discounted this difference by reducing each to
a percentage in order to show the relative increase or decrease for each class ("cannery fish" as contrasted with all
other fishery products landed in the state).

For the seven-year period 1922 to 1928, the average annual catch was:
Cannery fish 319,920,000 pounds
Other products 61,440,000 pounds
Total 381,360,000 pounds

The average annual cannery catch was used as 100 per cent, and each year was plotted as a percentage of this av-
erage in the lower graph of figure 4. The same was done for "other" fishery products,
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FIG. 4. In the upper portion of this figure, the actual yearly catches are plotted to show the contrast between can-
nery fish and all other fishery products (including mollusks and crustaceans). In the lower graph these two classes

of fish have been reduced to percentages emphasizing the relative rate of change from year to year.
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which includes all fresh market fish, mollusks and crustaceans. The plotted results show the great increase in fish
used by canneries and the decline in our other fisheries for 1928. The accompanying table of catches for the last sev-
en years shows the segregation of "cannery fish" as compared with all other fishery products landed in the state.

Cannery fish Other products Total
1922 130,930,000 43,060,000 173,990,000
1923 197,970,000 55,780,000 253,750,000
1924 272,050,000 68,040,000 340,090,000
1925 370,070,000 67,070,000 437,140,000
1926 332,380,000 62,330,000 394,710,000
1927 413,490,000 73,310,000 486,800,000
1928 522,560,000 60,490,000 583,050,000
Totals 2,239,450,000 430,080,000 2,669,530,000

"Market products" are sold in the fresh fish markets all along our coast, whereas canning is conducted chiefly at
the ports of Los Angeles Harbor, Monterey, San Diego, and at Pittsburg, near San Francisco. The number of pounds
landed in 1928 of these two classes of products are shown in the accompanying table which includes fish, mollusks,
crustaceans, and the landings from Mexico, Japan and Hawaii. In this table the districts of the state, represented by
groups of counties, are arranged geographically from north to south.
Counties Fresh market products Cannery fish Total products
Del Norte-Humboldt 2,420,000 2,420,000
Mendocino-Sonoma-Lake 2,180,000 2,180,000
Marin 3,070,000 3,070,000
Solano-Yolo 510,000 510,000
Sacramento-San Joaquin 740,000 740,000
Alameda-Contra Costa 2,380,000 2,380,000
San Francisco-San Mateo 17,330,000 26,970,000 44,300,000
Santa Cruz 3,510,000 3,510,000
Monterey 6,240,000 222,880,000 229,120,000
San Luis Obispo-Santa Barbara-Ventura 950,000 950,000
Los Angeles 12,060,000 233,930,000 245,990,000
Orange 1,820,000 1,820,000
San Diego-Imperial 7,280,000 38,780,000 46,060,000
Totals 60,490,000 522,560,000 583,050,000

In former years only sardines and the five tunas were canned in quantity, but during 1928 our common mackerel
was packed in large amounts as well as some horse mackerel (Trachurus symmetricus), so that we have included for
the first time a considerable portion of the mackerel catch as "cannery fish." The amounts used in canneries have not
been determined with exactness but the following table gives the approximate poundage used by packing plants,
either for canning purposes or in the reduction plants. In this table the species have been arrayed from top to bottom
in the order of amounts used, and the ports are placed from left to right in the order of their importance.
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Species Los Angeles Monterey San Diego San Francisco Totals
Sardines 164,610,000 221,570,000 7,120,000 26,970,000 420,270,000
Mackerel 29,870,000 1,290,000 2,710,000 33,870,000
Yellowfin tuna 15,480,000 16,770,000 32,250,000
Skipjack 6,600,000 9,310,000 15,910,000
Bluefin tuna 11,590,000 2,110,000 13,700,000
Albacore 4,040,000 20,000 4,060,000
Bonito 1,340,000 740,000 2,080,000
Horse mackerel 400,000 20,000 420,000
Totals 233,930,000 222,880,000 38,780,000 26,970,000 522,560,000

FIG. 5. The districts of California arranged in the order of amounts of fishery products handled in the fresh fish
markets. The figures include mollusks and crustaceans.

San Francisco leads in the handling of fresh fish, mollusks and crustaceans, as may be seen from the accompany-
ing table and figure 5, in which the districts of the state have been placed in the order of amounts landed (exclusive
of cannery fish) during the year 1928. The market fish brought up from Mexico, as well as mollusks and crusta-
ceans, have been included.
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Counties Pounds
San Francisco-San Mateo 17,330,000
Los Angeles 12,060,000
San Diego-Imperial 7,280,000
Monterey 6,240,000
Santa Cruz 3,510,000
Marin 3,070,000
Del Norte-Humboldt 2,420,000
Alameda-Contra Costa 2,380,000
Mendocino-Sonoma-Lake 2,180,000
Orange 1,820,000
San Luis Obispo-Santa Barbara-Ventura 950,000
Sacramento-San Joaquin 740,000
Solano-Yolo 510,000
Total 60,490,000

The several species grouped under the general name "sole" lead the list of fishes handled for the fish markets of
the state. of the first twelve kinds of fishery products so handled, four are mollusks or crustaceans. In the accompa-
nying table and figure 6, the kinds of fish have been arrayed as to pounds landed during 1928. Under rockfish are
grouped the many species of the genus Sebastodes, and the northern and southern halibut are combined. White sea
bass, as here used, includes the "totuava" and "corvina" trucked into San Pedro from the Gulf of California.
Species Pounds
Sole 10,280,000
Barracuda 6,450,000
Rockfish 6,420,000
Salmon 4,480,000
Crabs 3,570,000
Yellowtail 2,680,000
Shrimps 2,280,000
White sea bass 2,156,000
Shad 2,090,000
Abalone 2,070,000
Halibut 1,560,000
Squid 1,350,000
Herring 1,140,000
Sandabs 1,110,000
Spiny lobster 1,080,000
Sablefish 920,000
Smelt 920,000
Cultus cod 854,000

In order to learn of the many species handled in the fresh fish markets of each district of the state, one should con-
sult the tables at the back of this bulletin. It will be of interest, however, to illustrate here the three leading species
delivered to the markets of each district. These figures include mollusks, crustaceans and fish caught off the coast of
Lower California. The groups of counties are arrayed geographically from north to south in the state. The fish used
in canneries have been omitted.
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FIG. 6. An array of the more important fresh fish products delivered to California markets in 1928. Those species
that were delivered to canning plants have been excluded.
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Counties Species Pounds
Del Norte-Humboldt Salmon 1,210,000

Sablefish 380,000
Northern halibut 320,000

Mondocino-Sonoma-Lake Salmon 1,560,000
Sole 220,000
Carp 70,000

Marin Shrimps 1,930,000
Herring 440,000
Eastern oysters 430,000

Solano-Yolo Shad 330,000
Salmon 120,000
Striped bass 40,000

Sacramento-San Joaquin Catfish 230,000
Salmon 180,000
Striped bass 130,000

Alameda-Contra Costa Shad 1,570,000
Striped bass 300,000
Salmon 260,000

San Francisco-San Mateo Sole 7,960,000
Crabs 3,010,000
Rockfish 1,000,000

Santa Cruz Sole 1,510,000
Rockfish 690,000
Crabs 460,000

Monterey Abalones 2,050,000
Rockfish 1,600,000
Squid 1,350,000

San Luis Obispo-Santa Barbara-Ven-
tura

Southern halibut 250,000

Sole 220,000
Pismo clams 120,000

Los Angeles Barracuda 5,180,000
Totuava 2,110,000
Rockfish 1,660,000

Orange Rock bass 130,000
Smelt 90,000
Barracuda 50,000

San Diego-Imperial Yellowtail 1,870,000
Rockfish 1,230,000
Barracuda 1,200,000
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5. THE 1928 CATCH COMPARED WITH AN AVERAGE OF THE THREE
PRECEDING YEARS

By W. L. SCOFIELD
In order that the 1928 catch of each species may be readily appraised, the following table has been prepared to show
the average annual catch for the three years 1925, 1926 and 1927. This average has been considered as 100 per cent.
The 1928 catch of each species was then calculated as a percentage of the three-year average. Thus, when any spe-
cies is here shown as less than 100 per cent, it means that the 1928 catch dropped below the average for the three
preceding years. The names of those species, which in 1928 dropped below the average, are printed in italics. Mol-
lusks, crustaceans, landings from Mexico, and the albacore from Japan and Hawaii have been included. Species av-
eraging less than 1000 pounds per year have been omitted. In the case of mackerel and horse mackerel, the average
was based on 1926 and 1927, because the two species were not separated in our tables for 1925.
Species Average annual catch in

pounds, 1925–1928
1928 catch
as percent-
age of the
average

Albacore 9,752,000 42
Albacore (local) 9,537,000 3
Anchovies 184,000 194
Barracuda 6,409,000 101
Bonito 1,902,000 111
Carp 77,000 204
Catfish 332,000 138
Cultus cod 630,000 136
Flounders 617,000 65
Grayfish 502,000 155
Hake 55,000 198
Northern halibut 356,000 106
Southern halibut 1,702,000 70
Hardhead 34,000 182
Herring 829,000 137
Kingfish 517,000 85
Mackerel 4,182,000 842
Horse mackerel 353,000 153
Mullet 43,000 193
Perch 248,000 96
Pike 6,000 67
Pompano 25,000 120
Rockbass 497,000 126
Rockfish 6,473,000 99
Sablefish 630,000 145
Salmon 7,374,000 61
Sandabs 1,330,000 83
Sardines 314,771,000 134
Sculpin 150,000 67
White sea bass 2,117,000 114
White sea bass (local) 1,057,000 78
Black sea bass 345,000 111
Shad 2,482,000 84
Sheepshead 116,000 322
Skate 227,000 202
Skipjack 22,997,000 69
Skipjack (local) 9,611,000 46
Smelt 867,000 106
Sole 9,297,000 111
Splittail 7,000 157
Striped bass 745,000 65
Suckers 3,000 33
Swordfish 68,000 626
Tomcod 7,000 17118



Bluefin tuna 5,076,000 270
Yellowfin tuna 17,246,000 186
Yellowfin tuna (local) 2,085,000 41
Turbot 3,000 300
Whitebait 97,000 139
Whitefish 301,000 74
Yellowtail 4,143,000 65
Total "fish" 426,145,000 135
Total "local fish" 391,142,000 132
Crabs 3,164,000 113
Shrimps 1,530,000 149
Spiny lobsters 1,384,000 78
Abalones 2,410,000 86
Clams—cockle 9,000 256
Clams—mixed 54,000 83
Clams—Pismo 244,000 52
Clams—Softshell 220,000 68
Cuttlefish 78,000 13
Mussels 23,000 9
Oysters—Eastern 578,000 125
Squid 3,680,000 37
Total "local" products 403,590,000 131
Grand total 439,520,000 133
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6. YEARLY DISTRICT LANDINGS
By S. S. WHITEHEAD

The trends of the total landings of fishery products in the four districts, San Francisco; Monterey, Los Angeles and
San Diego, are upward. (See figure 7.) The reasons for these upward trends are that the catches of sardines and the
tunas have increased greatly since 1916.

FIG. 7. Yearly landings of fishery products in the four important California districts, including cannery fish, fresh
fish, mollusks, crustaceans and landings from Mexico, but not albacore from Hawaii and Japan.

At Monterey the increased sardine catch has exceeded the catch of all other fishery products many times. Even at
San Francisco the upward trend has been caused by the large sardine catch since 1925. The increase at Los Angeles
and San Diego has been due to sardines and the tunas, while at Los Angeles in 1928, the mackerel cannery catch
was also responsible.
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When the cannery fish (sardines, albacore, bluefin tuna, yellowfin tuna and skipjack) have been excluded, the
trends are nearly level: Monterey and San Francisco have slight upward trends, San Diego a level one, while Los
Angeles has a downward trend. (See figure 8.)

In figures 7 and 8, mollusks, crustaceans and landings from Mexico were included, while landings of albacore
from Japan and Hawaii were not included.

FIG. 8. Yearly landings of fresh fish, mollusks and crustaceans in the four most important California districts. Can-
nery fish not included.
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7. SARDINES
By W. L. SCOFIELD

The 1928 landings of fishery products in California exceeded the total catch for 1927 by 96,000,000 pounds. Eighty-
one per cent of this increase was due to the greater utilization of sardines in the packing plants of the state during
1928. The sardine catch alone is almost three times as great as the combined catches of all other species. If we con-
sider only our local catches and exclude the importations from Mexico and Japan, we find that the sardine landings
for 1928 were

FIG. 9. Represents only the fish (exclusive of mollusks and crustaceans) caught off the coast of California. Catches
made off the coast of Mexico and the albacore from Japan and Hawaii are not included. "Other Fish" includes the

combined catches of all species of fish except sardines. The top of the black bar represents the total of our so-called
"local" catch.

about four times as great as the total of all other species. The 1928 sardine catch of California was 420,270,000
pounds (210,135 tons), which is an excess over 1927 of 78,000,000 pounds (39,000 tons). Because the sardine land-
ings are so great in comparison with the combined catches of all other species, it is evident that any increase in the
use of sardines will profoundly affect the total catch of the state.
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In order that the sardine totals may be compared with the catches of other species of fish, we have prepared the
graph shown in figure 9. In this graph the mollusks, crustaceans, Japanese albacore, and catches made off the coast
of Mexico have been excluded.

In figure 10 the sardine catch by calendar years is presented to show the fluctuations from year to year and to con-
trast the landings in the three counties where the chief utilization of sardines occurs.

FIG. 10. Annual sardine catch at Monterey, Los Angeles Harbor and San Diego for the 14-year period 1915–1928.
The accompanying table is presented to show the sardine catch by fishing seasons at the two leading ports of

Monterey and Los Angeles Harbor (including San Pedro, Wilmington and Long Beach). To allow for the natural dif-
ference in the fishing seasons at the two ports, the Los Angeles season was calculated as July 1 to June 30 of the fol-
lowing calendar year. At Monterey the dates May 1 to April 30 were used.

Los Angeles County Monterey County
1916–17 38,050,000 15,380,000
1917–18 86,340,000 46,010,000
1918–19 60,100,000 72,200,000
1919–20 31,430,000 86,180,000
1920–21 23,310,000 49,910,000
1921–22 38,300,000 32,570,000
1922–23 66,340,000 57,930,000
1923–24 70,080,000 92,250,000
1924–25 192,670,000 134,650,000
1925–26 123,610,000 139,660,000
1926–27 130,300,000 152,820,000
1927–28 134,950,000 198,930,000

Above figures rounded to the nearest 10,000 pounds.
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Figure 11 is presented to illustrate the sardine seasons for Los Angeles and Monterey counties. The monthly
catches of 1924 to 1928 and the first three months of 1929 are shown. The Monterey season is chiefly from August
through March, whereas the Los Angeles season is from October through March with some catches in April and
May. These seasons will be somewhat modified by the new sardine law which went into effect the middle of July,
1929. Such a bar chart as figure 11

FIG. 11. Sardine catch of Monterey and Los Angeles counties for each month from January, 1924, to March, 1929.
is useful in comparing the catch of one month with that of another, but is apt to mislead one in judging the total

for the year. Consult the above table for the yearly totals by fishing seasons and figure 10 for the calendar year
totals.
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1 The common mackerel of California (Pneumatophorous japonicus diego) is found along the entire California coast, but is abundant only from
Monterey south. Because of similarity of name, the mackerel is often confused with the horse mackerel (Trachurus symmetricus). Actually these
two fishes belong to different families. Owing to the similarity of names, it was found impossible to segregate the two species in catch records
until the end of 1925. of the years on record prior to 1928, the horse mackerel catch averaged about 8½ per cent of the mackerel catch. In 1928
canning operations increased the mackerel catch to over 66 times that of horse mackerel.

2 The Kittle-Joerissen Canning Company, which had been canning small amounts of mackerel for several years, put up a pack in February,
March and April of 1928, after which the firm sold out to the French Sardine Company.

8. MACKEREL
By D. H. FRY, JR.

The mackerel1 catch of California jumped from 5,000,000 pounds in 1927 to 35,000,000 in 1928, and is still going
up. In 1927 it ranked tenth among the fishes of the state in pounds landed; by the end of 1928 it was second only to
sardines.

The reason for this enormous jump is quite evident. From being essentially a market fish, nearly all sold fresh
within a few hundred miles of its place of capture, the mackerel has become one of the most important cannery
fishes of the Pacific coast, with a market extending all over the world.

The market for canned mackerel was for many years so limited that none of the canners wished to gamble on be-
ing able to create a demand. As a result mackerel was canned only on a small scale prior to 1928. This state of af-
fairs would probably have continued indefinitely had not the Toyo Fisheries (Wilmington, California) decided the
chance was worth taking. In 1926 this company began making experimental packs. They soon evolved a satisfactory
product, and in October, 1927, started canning mackerel in earnest. The product they had developed practically cre-
ated its own market, and such was their success that other companies in the San Pedro district soon began to follow
suit.

In June2 of 1928 the Coast Fishing Company started packing, to be followed in July by the General Fisheries and
Wedum. (The latter dropped out in September, but when reorganized as the Linde Packing Company, reentered
early in 1929.) The French Sardine and Southern California packing companies went to work in August, 1928, and
the Van Camp Sea Food Company in October. In November, two other canners, the Halfhill Packing Company and
the Gaskel Corporation, entered the business, but packed on a far smaller scale than those already in the field.

At San Diego during 1927, four canneries packed small quantities of mackerel at odd times. (These packers were
the San Diego Packing Company, Cohn-Hopkins Incorporated, Westgate Sea Products Company and Van Camp Sea
Food Company.) In February, 1928, Cohn-Hopkins started packing steadily and on a much larger scale, and in
November, K. Hovden Company joined in. Westgate and San Diego packed irregularly as in 1927. At San Diego
only 25,000 cases were packed in 1928 as compared with 360,000 at Los Angeles.

In Monterey several canneries prepared to put up a large pack, but as the fish were not delivered at the packing
plants in sufficient quantities, only about 1000 cases were canned. There were enough mackerel for the fresh fish
markets, but none to spare.

The accompanying table showing the cases of mackerel canned in California, has been compiled from the records
of the Bureau of Commercial Fisheries of the Division of Fish and Game.
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The present pack is salmon style and sells for about the same price as the cheaper grades of salmon, but is be-
lieved by many to be a superior product. The California Packing Corporation is putting out a fancy pack of fillet of
mackerel in pound oval cans, both plain and with tomato sauce. This product has just been put on the market (July,
1929).

The market for canned mackerel first began growing rapidly in the southern United States, and that district is still
the largest consumer.

FIG. 12. Total mackerel landings in California, including horse mackerel.

FIG. 13. Mackerel landings in 1928 by districts, exclusive of horse mackerel.
Outside the United States, Manila is the largest single receiver. (This port serves as the distribution center for the

East Indies.) The Orient, France, Holland, Central and South America and South Africa also take large quantities.
The total mackerel landings of California (see figure 12) were quite low in 1916 (the earliest year of our records),

but rose during the years of the war as a result of the "eat less meat" campaigns. After the war the catch dropped
back considerably, and then started a slow, even rise lasting until 1927. In 1928, canning operations changed the or-
der of magnitude of the fishery, the catch rising to nearly seven times that of 1927, the best previous year.

27



The 1928 mackerel landings in the various districts of the state can best be seen in figure 13. The reasons for the
relative size of their catches are, in brief, as follows:

Los Angeles—Fish abundant. Six canneries operated during the height of the season. Fresh fish landings the
largest in the state.

San Diego—Fish abundant. One company canned steadily. Fresh fish landings third largest in state.
Orange—Fish abundant. A large fleet of small boats landed mackerel at Newport, from which point they were

trucked to the Los Angeles canneries. Fresh fish landings of little importance.
Monterey—Plenty of fish for the fresh fish markets, but not enough (1928) for the canners as well. Second largest

fresh mackerel landings in the state.

FIG. 14. Annual mackerel landings in the four principal districts, horse mackerel included.
San Luis Obispo, Santa Barbara and Ventura—These counties are rather sparsely populated and do not support a

large fishing fleet.
Mexico—The Mexican export duty was over $26 a ton in 1928, and consequently no fishermen would go south of

the international boundary to catch cheap fish which were abundant in California waters.
Santa Cruz, San Francisco and points north—Fish comparatively rare.
Monterey shows a tremendous wartime jump and drop in 1919, which, while marked, is not so great as the rise. A

low point in 1921 is followed by a remarkably even upward trend, lasting through 1928. (See figure 14.)
San Diego had a big year in 1917, due primarily to the canning of 13,000 cases of mackerel (size of cans not as-

certained), followed by a drop in 1918 which took the catch back almost to its prewar level. There was a rise with
1921 as its peak, and another greater one from 1922 through 1925, after which the catch leveled off until 1928, when
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canning operations caused a tremendous jump. If the cannery fish are deducted from the 1928 catch, the curve re-
mains fairly level through 1928. The figures, when cannery fish are excluded, for the last four years are 580,000,
470,000, 550,000, and 580,000.

Orange County landings during early years were exceedingly light, but the rapid development of Newport, both as
a harbor and as a fishing port, has greatly increased the catch. Prior to 1923 the catch ranged from less than 4000
pounds in 1916 to 35,000 in 1920. In 1923 the landings jumped to 96,000 pounds and to 205,000 the year following.
The next sharp rise came in 1928 as a result of the sudden canning activity in the San Pedro district. J. M. Cooper, at
Newport, realized the possibility of trucking mackerel to the canneries at San Pedro. The boats operating out of
Newport were small, and most of them, he believed, would prefer to land their catches locally at $25 a

FIG. 15. Fresh fish, cannery, and total mackerel landings in Los Angeles County. The cannery catch is the differ-
ence between the other two curves. Horse mackerel included.

ton and go out after more, rather than lose several hours fishing time going to San Pedro in order to get $30 from
the canners. This proved to be the case, and as a result over 1,100,000 pounds of mackerel were sent by truck into
Los Angeles County during 1928.

The above described curves (see figure 14) are to all intents curves of the fresh fish catch except for San Diego
County in 1917 and 1928 and Orange County in 1928. The curve of Los Angeles County, on the other hand, is
greatly affected by cannery catches throughout most of its length.

In the curve for Los Angeles County (see figure 15) it will be noted that while the wartime rise is quite marked,
the postwar drop is exceedingly slight, and that the trend from 1918 through 1926 is a little downward. In 1927 there
is a decided rise, and in 1928 a jump of 600 per cent.
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In figure 15 the Los Angeles catch is separated into fresh fish and total landings, the cannery catch being the dif-
ference between the two. The earliest year the cannery catch could be separated was 1919, although it is known that
in 1916, 1917 and 1918 the packers received fairly large quantities of fish. The amounts probably ranged between
200,000 and 600,000 pounds.

An examination of the curve of the fresh fish catch of Los Angeles County (see figure 15) shows a rise from 1919
through 1921 and a slight depression in 1922 and 1923. The entire curve is quite smooth, and shows a fairly even
upward trend.

Prior to 1923 considerable quantities of mackerel were reduced at Los Angeles canneries. It can be seen by com-
paring figure 15 and the table that a good deal more mackerel was received by the packers than would be required to
fill the number of cases canned, especially in 1921 and 1922.

To fill a case of pound cans, from 75 to 90 pounds of mackerel are needed, depending on the size of the fish. (The
waste is greater in the case of small fish.) Eighty pounds was the average of San Pedro for the 1928 season. Using
this figure as a basis for calculating the amounts used in actual canning, we find that the quantity used for reduction
purposes was about:

·160,000 pounds in 1919
·350,000 pounds in 1920
·350,000 pounds in 1921
·130,000 pounds in 1922

On examining figure 15 and the table, it will be noted that in 1923 the packers received 1,100,000 pounds of
mackerel, and canned less than 3800 cases, a pack requiring only 450,000 or 475,000 pounds of fish. In 1924, on the
other hand, they received practically no fish and packed 5200 cases. This would require between 600,000 and
650,000 pounds of mackerel. (These were both fillet packs and therefore needed about 120 pounds of fish per case
instead of the usual 80.) This discrepancy is evidently due to a delay in making a canned goods report. The bulk of
the 1923 catch was landed late in the year, and part of the fish was reported as canned in 1924. The 9000 cases re-
ported for the two years account for the full 1,100,000 pounds.

The time of year at which a species of fish may be obtained in large quantities is a matter of vital importance to
the canners and market-men. In the case of the mackerel, however, the catch seems to be regulated almost entirely
by the demand. The mackerel landings by months for Los Angles and San Diego counties, the two most important
districts of the state, may be seen in figures 16, 17 and 18. In order to compare properly the average of past seasons
with the 1928–1929 season, the monthly catches of the first two of these figures were plotted as percentages of the
season's catches. To show the actual magnitude of mackerel landings before and after canning operations started,
figure 18 was drawn, giving the monthly landings of 1927, 1928, and the first half of 1929, in both Los Angeles and
San Diego counties.
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In Los Angeles County during the past years there has been no definite mackerel season. From October to Decem-
ber a little more fish was brought in, but there was no period of great abundance or scarcity. The reason for this is
that the supply of mackerel was infinitely

FIG. 16. Mackerel seasons, Los Angeles County.

FIG. 17. Mackerel seasons, San Diego County.
greater than the demand. In the fall and winter months, higher priced fish were rather scarce and consequently

mackerel were taken in their place. With the entrance of the canners into the business in 1928, matters were consid-
erably changed. The rapid increase in the
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catch from April to October was due to new canners entering the business. The drop after October is due to the
opening of the sardine season. During the early part of the season, sardines were caught only during the moonless
part of the night. Consequently, there was a period of a week or ten days around full moon when no sardines were
caught. During this period the fishermen brought in mackerel instead. In February and March, sardines were caught
in daylight as well as at night, and the packers were kept busy packing them throughout the entire month. From the
end of March until the closing of the season

FIG. 18. Monthly mackerel landings in Los Angeles and San Diego counties, horse mackerel excluded.
in May, not enough sardines came in to keep the canners continually busy. The small mackerel catch in April (see
figure 16) was due to poor fishing. The men decided it was not worth their while to go out and most of them spent
the month repairing their nets. In May and June, as can be seen, fishing was considerably improved.

In San Diego County there was a fairly definite mackerel season in past years. (See figure 17.) A high point in
January and February was followed by a remarkably steady decline, lasting until September. The rise after Septem-
ber was not quite so regular, there being a jump between December and January. The period of comparative scarcity,
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lasting from August to December, was due here, as at Los Angeles, to the abundance of higher priced fish. In the
April, 1928, to March, 1929, period, the two high points, May and July, were separated by a tremendous slump in
June. As in former years, the lowest point was in September. The catch rose steadily from October to March, with
no trace of a peak in January or February. The drop in June was due to albacore fishing. The cannery boats spent
several weeks looking for these high-priced fish, but as the run failed to materialize, the fishermen finally decided
that plenty of mackerel at $30 per ton was to be preferred to no albacore at $300. The drop in September was accen-
tuated by the tuna season, which came to a peak in that month and kept the canners too busy to take any quantity of
mackerel. In figure 18, it will be noticed that in May of 1929, the industry took a great spurt at San Diego. June
proved to be an even better month—evidently the hope of an albacore run is being given up.

No discussion of the mackerel industry would be complete without mention of the changes in gear which have
come about as a result of the entrance of the canners into the business. In former years most of the mackerel were
caught by means of set lines. This method is still the practice when the fish are to be taken to the fresh fish markets.
When the canners began packing mackerel, it was only natural that the boats which had been supplying them with
sardines should enter this new business as well. During the sardine season, many of these boats caught mackerel
with their sardine nets. Usually the purse-lamparas were used. True purse seines, while highly satisfactory for
sardines, proved to be too heavy for successful mackerel fishing. The mackerel run in smaller schools, and as a
purse seine requires at least an hour for a haul, not enough of these schools could be taken to make the business a
paying one. The purse-lamparas, which are far lighter, can be hauled in about half an hour. The smaller sardine boats
prove to be the best for mackerel, and many boats which were too small to fish sardines profitably have entered the
mackerel business. At the close of the sardine season, most of the fishermen who planned to use their purse-lam-
paras on mackerel removed the bags of these nets and substituted two-inch mesh for the one-inch used on sardines.

In connection with their nets, some fishermen use live bait to attract the schools of mackerel and keep them
around the boat, while others prefer to grind up part of a previous catch and use this "chum" to attract more macker-
el. Many boats are now using hook and line with live bait. This method seems to be more successful than set line
fishing.

In disposing of their catch, the net boats sell to the canners and most of the hook and line outfits to the fresh fish
markets. The fresh fish markets will pay, on an average, about twice cannery prices for line-caught fish, but usually
refuse to accept net catches, because the rough treatment generally bruises the fish sufficiently to impair their keep-
ing qualities. This is not as important to the cannery, because there the fish are cooked a few hours after their arrival.
Some hook and line boats of the live bait type which make large catches, prefer to deliver them to a single cannery,
rather than unload a box or two at each of half a dozen markets.

In discussing mackerel fishing methods, it must be remembered that gear and catch handling, like everything else
connected with the industry, is in a period of rapid change. The fishermen are constantly
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FIG. 19. A comparison of the mackerel and tuna industries in 1928.
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experimenting, and the canners are continually changing their demands so it will probably be at least two or three
years before there is anything approaching standardization.

This young industry has been growing at a tremendous rate. In 1927, it was a fishery of minor importance. In
1928, it was a strong rival of the tuna and is still growing. In figure 19, the combined landings of all species of tuna
have been plotted with the mackerel catch for both Los Angeles and the entire state. When examining these curves,
it must be remembered that the tuna industry is divided between Los Angeles and San Diego. Mackerel canning dur-
ing 1928 was done on a large scale only at Los Angeles. In 1929 the industry seems to be starting a period of rapid
development at San Diego, and at Los Angeles more mackerel than ever are being landed.

Last year new canneries were entering the business. This year those same canneries, having found it profitable,
are rapidly increasing their capacity. The principal question with regard to mackerel used to be: What can we do to
develop this huge resource? Now it is: Will the supply stand the strain?
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1 Craig, Joe A. Catch figures and fish supply. California Fish and Game, Vol. 4, No. 1, p. 37, 1928.

2 Nidever, H. B. Shad in California. California Fish and Game, Vol. 2, No. 2, p. 59, 1916.

9. SHAD, STRIPED BASS AND SALMON
By G. H. CLARK

The principal commercial fisheries of the San Francisco Bay and Sacramento-San Joaquin river districts (Solano,
Yolo, Sacramento-San Joaquin, Alameda, Contra Costa, San Francisco, San Mateo and Marin counties) are the shad,
striped bass and salmon. These three species have a close relationship to each other because in the rivers and bays
they are caught by the same fishermen, using the same type of gear (gill nets). The salmon, credited to San Francisco
and Marin counties, however, are ocean-caught fish and will be treated later. The interrelationship of these species is
so close that a rise in price in one fishery, causing increased effort to secure that kind of fish, will directly affect the
catch of the other two species. Fluctuations of this sort have an important bearing on any investigations of these fish-
eries by means of daily boat catches.1 Therefore, it must be borne in mind that this relationship occurs in any discus-
sion of these fisheries from the above geographical districts.

9.1. SHAD
The shad (Alosa sapidissima) was first introduced into California by a shipment of 12,000 fry taken from the Hud-
son River in New York.2 These fish were planted in the Sacramento River near the town of Tehama by the Califor-
nia Fish and Game Commission in 1871. In 1873 the United States Fish Commission liberated a second lot of
35,000 fish, and subsequent plants aggregating 609,000 shad were made by the United States Fish Commission into
the Sacramento River from 1876 to 1880. From this comparatively small beginning the shad have distributed them-
selves along the Pacific coast line from San Pedro, in southern California, to southeastern Alaska.

The dealers in California separate the shad catch into three classes: (1) when no distinction of the catch is made
the fish are termed "unclassified." During the spawning migration the shad are classified as (2) roe shad (female
fish), and (3) buck shad (male fish). A much higher price is paid for the females because the shad roe is highly
prized as a delicate food. Over a period of thirteen years, the proportion of these classifications in the total shad
catch from the San Francisco Bay and river regions is about the same each year. of course there are fluctuations
from year to year, but the average for the thirteen years is: 12.4 per cent (of total catch) unclassified, 30.5 per cent
buck, and 56.8 per cent roe. In this discussion of shad, the total catch is used, that is, all three groups are added to-
gether. However, in this connection it might be well to mention that in any future work where samples of the com-
mercial shad catch are taken into consideration the fact that the roe shad bring a much higher price than the other
groups, might have a very significant bearing on any biological or statistical results that may be obtained.
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The shad fishery in California is carried on almost entirely around the San Francisco Bay and adjacent river local-
ities. The catches that are made outside of these regions amount to very little, not more than 2000 pounds, and usu-
ally not over 200 pounds per year. Shad are fished for exclusively with drift gill nets, the same nets being used to
capture striped bass. The fishermen of the region who operate gill nets fish for shad, striped bass and salmon; for
shad and striped bass they use 5½-inch mesh nets, and in addition they may have a 6½-inch to 7½-inch mesh net for
the large buck shad. The fishermen may possess a salmon gill net which is usually from 7½-inch to 10-inch mesh.
The gill netters use small power boats usually manned by 2 fishermen. In 1927, there were approximately 650 gill
nets employed in taking shad, striped bass and salmon, operated by about 570 fishermen using nearly 310 boats.

The shad is an anadromous fish which spends part of its life in the ocean and runs into the bays and rivers to
spawn. The San Francisco Bay and adjacent river regions seem to be advantageously suited to the

FIG. 20. Yearly catches of shad, striped bass and salmon from the San Francisco Bay and Sacramento-San Joaquin
River districts.

shad for they have increased to larger numbers since their introduction into these waters. Several thousand shad
were taken in San Francisco Bay district in 1877, just six years after the first planting.2 In 1886, it was estimated that
1,000,000 shad were taken in the state. During 1915, there were 33 car loads of fresh shad shipped to eastern mar-
kets, and in addition 4,000,000 pounds of fish were consumed locally besides 700,000 pounds of shad roe. This last
estimate seems too high, and probably should be cut in half to be nearer the correct catch. The total yearly catch of
shad for the San Francisco Bay and river regions (see figure 20) shows a decrease of alarming rapidity from 1917 to
1921. From 1921 to 1928, the trend of the total catch is upward. The low point in 1921 is very likely caused by the
economic slump after the war, as many of our fisheries curves show the same fact. The decrease in 1926 is due to a
fishermen's strike which lasted from the middle of April to the last of May, which was during the height of the shad
season. From this explanation of the 1926 catch, it is readily seen that
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the curve in figure 20 does not show the true state of the fishery. (See footnote 1.) Most certainly legal restrictions
passed in 1918 protecting the spawning shad, have had an influence on the upward trend since 1921. No concen-
trated investigation of the shad catch has been

FIG. 21. Monthly averages of salmon, shad and striped bass catches from San Francisco Bay and Sacramento-San
Joaquin River districts for four-year periods. The graph affords a comparison of the three fishes—the average per

month in relation to each other and any variation in seasons.
attempted to determine the exact status of the fishery. However, a preliminary boat catch analysis has been made
and while the results are not conclusive, it would seem that the average boat catch is steadily increasing. (See foot-
note 1.) The largest shad catches are made from March to June (see figure 21), very few fish being taken in any of
the
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3 Scofield, N. B., and Bryant, H. C. The striped bass in California. California Fish and Game, Vol. 12, No. 2, p. 65, 1926.

other months. Figure 21 shows the average monthly catch in four-year periods from 1917 to 1928. It will be noticed
that there is no change of season for shad throughout the periods used in the monthly averages. Figure 22 gives the
monthly catch for 1928 of the three species. The season for shad is the same (March, April and May) as in the aver-
age curves.

Attention is directed to figures 21 and 22, where the great differences in the monthly magnitude of the catches of
the three species are shown. At times, shad and salmon run into a million or more pounds per month, while the
striped bass never go over 200,000 pounds for a month.

FIG. 22. 1928 salmon, shad and striped bass catch by months from the San Francisco Bay and Sacramento-San
Joaquin River regions.

9.2. STRIPED BASS
The striped bass (Roccus lineatus) was introduced into California from the eastern coast in 1879, when a planting of
135 small and middle-sized fish were liberated in Carquinez Strait at Martinez.3 A second and final plant was made
in 1882, when about 300 fish were put into Suisun Bay near Army Point. From these two plantings of 435 fish, our
striped bass population has developed, and also from this stock

39



4 Craig, Joe A. The striped bass supply of California. California Fish and Game, Vol. 14, No. 4, p. 265, 1928.

5 Clark, G. H. Sacramento-San Joaquin salmon (Oncorhynchus tschawytscha) fishery of California. Division of Fish and Game of California,
Fish Bulletin No. 17, 1929.

efforts were made to transplant the striped bass in other waters of California. These attempts have been partially suc-
cessful, but the fish have not thrived and reproduced as they have done in San Francisco Bay and the Sacramento
and San Joaquin rivers. The range of striped bass on the Pacific coast is from San Diego to Coos Bay, Oregon.
However, the largest amounts of this species are caught in San Francisco Bay and adjacent river localities. Very few
striped bass are taken in California outside of this region, only a few being caught in Mendocino County and in
Monterey Bay.

The striped bass are caught in the same gill nets that are used for shad, which are usually of a 5½-inch mesh, by
the same fishermen using the same boats. The striped bass catch from 1916 to 1928 (see figure 20) has been fairly
constant. Fluctuations from year to year have occurred due to natural causes or to restrictive legislation, cutting
down the fishing areas and seasons, but taken as a whole the fishery is one of steady productivity. The catches in
1927 and 1928 are somewhat lower than those in previous years, but this is due to legislation which cut down the
fishing areas in 1927.

Striped bass are taken in almost every month of the year except during closed seasons. The height of the season
occurs in March, April and May, and another but lower height comes during August and September. October is a
closed month, but the catches of November, December and January almost equal those of August and September.
(See figure 21.) There has been no change of season except by legal closing of fishing time since 1917, as can be
seen from figure 21 (of the monthly averages in four-year periods). Figure 22, showing the monthly catch for 1928,
portrays the same seasons as are mentioned above.

The law requires that no striped bass shall be taken under 20 inches in length commercially or under 12½ inches
by anglers. Protective measures to conserve the striped bass fishery have been wisely passed by the legislature re-
stricting the fishing areas and seasons. (Laws regulating striped bass also apply to shad, except size limits, because
the two fisheries are so closely related.) As a result of these legal measures the striped bass fishery is on a firm
foundation and there is every evidence that the supply is on the increase.4

9.3. SALMON
The salmon fishery consists almost entirely of the king salmon (Oncorhynchus tschawytscha) with a few silver sal-
mon (Oncorhynchus kisutch). The industry is one of the oldest fisheries of the state and is now carried on in both
river and ocean districts. Figure 23 gives the catches of salmon by districts for 1928, separating the river from the
ocean-caught fish. As has been the case for the last few years, the total ocean catch has surpassed the aggregated
river catch. (See figure 23).

The Sacramento River salmon fishery was among the first of the commercial fisheries in California; starting about
1850, it has been carried on to this day.5 The gear and fishermen have been mentioned
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above in the discussion of the shad and striped bass industries. The salmon of the Sacramento River are depleted as
is shown by the falling off of the egg-takes in the river, reduction of spawning fish caused by the cutting down of
spawning beds, and the rapid declining commercial catch. (See footnote 5 and figure 20.)

FIG. 23. Salmon catch by districts for 1928, showing river and ocean-caught fish.
Besides the Sacramento River, three other rivers in California have supplied salmon to the markets and canneries.

The Eel River from 1916 to 1921 had a fluctuating catch producing almost a million pounds in the high years. (See
figure 24.) The river was closed to commercial fishing in 1922. Mad River was fished commercially for one year,
1918, and produced about 68,000 pounds of salmon.

FIG. 24. Yearly salmon catches for Klamath, Smith and Eel rivers from 1916 to 1928.
The Klamath River has been a fairly constant salmon stream (see figure 24) with a steadily increasing catch from

1916 to 1925, although in the last few years the catch has fallen off.
Smith River produces a smaller annual catch than the Klamath, but it has been increasing each year from 1916 to

the present time, 1928. (See figure 24.)
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6 Scofield, W. L. Gear used for salmon trolling in California in 1920. California Fish and Game, Vol. 7, No. 1, p. 22, 1921.

9.3.1. Ocean Fishing.
Ocean trolling for salmon started at Monterey Bay as a sport as early as 1893. Gradually, the fishermen began to
catch larger quantities of the fish and to make a commercial industry of the sport. For a long time salmon trolling
was confined to this locality, but later the activities spread to the waters outside of San Francisco Bay.

In the early days of trolling, sail boats were used exclusively. By 1915 most of the sail boats were replaced by gas
motor boats. In 1915 all the large fish were mild cured and the smaller fish were sold fresh. In this year (1915), 330
salmon fishermen at Monterey formed a union to keep the price up to 4 cents a pound. In 1916, the number of sal-
mon fishermen at Monterey increased to 400 or 500. When power boats came into use the salmon trolling advanced
northward since it was now possible to go from one fishing center to another where the fish might be more abund-
ant. In 1917 there were 100 boats fishing out of Fort Bragg along the Mendocino coast. The following year the num-
ber of boats in this vicinity was doubled.

By 1921 the sea trolling for salmon had become so profitable that there were about 500 fishermen at each of the
fishing centers of Monterey, San Francisco and Fort Bragg, who were engaged in this type of salmon fishing. In
1922 the fishery had spread as far north as Shelter Cove and Eureka. The next year (1923) salmon trolling was car-
ried to Trinidad and around the mouths of the Klamath and Smith rivers.

The boats used in the ocean fishery are usually of the clipper bow type equipped with a one- or two-cylinder gas-
oline motor. Such boats are manned by one or two fishermen who operate the boat and fish at the same time. The
boats leave port early in the morning and troll all day, returning in the late afternoon or evening to deliver their
catches.

The salmon are caught on troll lines that extend from outriggers hinged to the mast and from lines trolled from the
stern.6 The lines are trolled at various depths held in position by lead sinkers. Each line has several leaders with
spoon hooks attached at various depths. The fishermen haul each line in at intervals while trolling and remove the
salmon from the hooks. Bait is used by some of the fishermen.

The total catch curves of salmon in the ocean point toward depletion in the troll fishery, but total catch curves
alone are uncertain indicators of the population of a fishery, so too much faith can not be placed in the curves. The
complexities of the salmon fishery on the Pacific coast make it very hard to determine just what its status may be. In
most cases of ocean-caught salmon, the total catch curves are not an index to depletion in any one district because
the fish have a large range from Monterey to Alaska, so that in ocean fishing we have not as yet any clear concep-
tion with what native river populations we are dealing. Disregarding all but California landings, we have in figure 25
the total catch curves from 1916 to 1928 of the geographical districts. The Monterey Bay curve shows a sharp de-
crease from 1916 to 1928. In 1926 the catch amounted to only 50,000 pounds; however, the year was unusually poor
for all salmon catches on the entire Pacific coast. Depletion has undoubtedly occurred in the Monterey Bay salmon
fishery, judging by the decline in total catch during the years when
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the number of fishermen engaged was increasing. Monterey Bay, being the first place where salmon trolling was
carried on, had reached its high point by 1916 (at the time our statistics were first gathered) and would naturally
show a decline before it became apparent in the catch curves for the other districts.

The total catch for San Francisco and Marin counties (the figures being added together) shows no such steep de-
cline as that of Monterey Bay. (See figure 25.) Instead, discounting yearly fluctuations, the trend of the curve is
about horizontal from 1918 to 1928. From 1916 to 1918, the fishery was getting a foothold as a new industry in the
locality; from 1918 to 1921 the catch went down and then up again to a very high point in 1924. This peak is inex-
plainable but perhaps is due to higher prices paid in the vicinity, or more fishermen engaged in

FIG. 25. California ocean-caught salmon by geographical districts—Monterey Bay (Monterey and Santa Cruz), San
Francisco-Marin, Mendocino, and Del Norte-Humboldt.

salmon fishing. It may merely have been that the salmon and their captors happened to meet at the right time. The
San Francisco and Marin catch curve for a period of thirteen years has remained the most steady in total catch of sal-
mon.

The salmon catch of Mendocino County in its early years, 1916 to 1920, gradually increased as the fishery gained
position in the northern part of the state. (See figure 25.) From a total of 3,000,000 pounds in 1920 the catch has
fallen off to 500,000 pounds in 1925, but has increased since then to 1,500,000 pounds in 1928. What the causes of
the decreases and the later increases are has not been determined.

The ocean trolling off Eureka and to the north is the latest salmon fishery to be developed in the state, and it will
be noticed that it was not until 1922 that catches from this vicinity were very large. (See figure 25.) (The high catch
from Eureka in 1917 is perhaps caused by fish taken in Eel River and recorded erroneously as ocean-caught.) The
high point in this district came in 1925, but since then the curve has steadily declined to a low point in 1928. The
curves for each district in which ocean trolling is carried on do not show the true trend
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of the sea fishery as a whole because of the differences in the many districts. However, in figure 26 the combined
catches made in the ocean each year are plotted and there is a downward trend in this curve, which is not steep; but
the fishery seems to be decreasing. It may be that a closer investigation through an average daily boat catch analysis
of the ocean catches will reveal that the fishery is being rapidly depleted.

Numerous controversies concerning the seasons of salmon in different localities have been coming up for a num-
ber of years. Fishermen and dealers claim that the salmon are more abundant earlier or later and endeavor to get le-
gislation to lengthen the season or open it earlier. Overfishing of a species in a given locality naturally will be no-
ticed first at the beginning and at the end of the run so that it would appear that the season began later, where in real-
ity it covers the same period as formerly. Figure 27 has been prepared to show the seasons of salmon from the dif-
ferent districts over a period of twelve years by a monthly average at four-year intervals. Attention is directed to the

FIG. 26. Yearly total ocean catch compared with total river catch of salmon from 1916 to 1928, inclusive.
figure showing these periods. Monterey Bay (Monterey and Santa Cruz catch) has had no change of season since

1917, for the four-year average curves fall directly under each other.
The curves for San Francisco and Marin counties do indicate some change in season. The main catches from 1917

to 1920 were during July, August and September, while the average monthly catch from 1921 to 1924 came in June,
July and August, and the recent period, 1925 to 1928, shows the main catch from May to September. The shifting of
the season in this locality is perhaps due to the fact that the Monterey Bay boats moved north to San Francisco in
search of better fishing earlier in the season as the fish became less abundant in the vicinity of Monterey. For in-
stance in the 1921–1924 period, the fishing in Monterey Bay was poorer late in the season than it had been the pre-
vious period (1917–1920), so naturally the boats sought better fishing grounds sooner and therefore caught salmon
off the Golden Gate earlier. The same may be true for the next period of years.
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FIG. 27. Salmon catch by geographical districts. Monthly averages in four-year periods from 1917 to 1928, inclus-
ive.
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The Sacramento River salmon season has not changed a particle in the twelve years under consideration. The
catches have fallen off to an alarming extent each period, but the seasons have remained the same. These curves
should put an end to the long standing controversies on seasons in this fishing district.

The salmon season along the Mendocino coast has not changed noticeably in the twelve years (1917–1928). The
high months have varied from period to period, but the catches have all been confined to the months from May to
September.

The curves for Del Norte and Humblodt counties present more complexities than those for the other localities as
the figures include the ocean fish, Klamath River fish and Smith River catches. It is regret-table that the river
catches could not be separated from the ocean landings because in the present method of handling the state's salmon
statistics, the monthly figures for the rivers are not separated from the ocean catches in the tabulations. In the
monthly average curve for the 1917–1920 period (see figure 27) it will be noticed that the main catches were made
from June to December. These figures are almost

FIG. 28. Sacramento River salmon catch compared with ocean catch of Monterey Bay plus San Francisco and Mar-
in County catches for a thirteen-year period, from 1916 to 1928, inclusive.

entirely records of fish from the Klamath and Smith rivers. The 1921–1924 curve shows a shifting of the season
beginning in May and continuing through to November. This change of season is due to the introduction of ocean
trolling in the locality around Eureka about 1921. The high point in August is the combined Klamath River and
ocean catch, while the catch from September to November is from Smith River. The 1924–1928 curve is explainable
in the same manner. The early catches from March to July are entirely ocean fish, while the catches from July to
September are a combination of the Klamath River and ocean fish, and from September to November are Smith
River catches.

The salmon catches in California from all appearances are decreasing. Depletion of the Sacramento River salmon
is evident. (See footnote 5.) Such conclusive evidence of depletion is not at hand for the other rivers in California.
However, if we are to judge the ocean fishery of California as being made up of the salmon native to rivers in Cali-
fornia, the ocean catch should decrease as the river catches do
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(see figure 28), or perhaps the influence works the other way: the river landings decrease as the ocean catches fall
off. Whichever way we look at it, the total salmon catch for the state is getting smaller, and we believe that curtail-
ment of ocean trolling will materially help the situation. However, the limiting of ocean trolling is a big order, and
perhaps can not be successfully effected unless the three Pacific coast states and Canada all agree to the same terms
for controlling the fishery.
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10. WHITE SEA BASS
By S. S. WHITEHEAD

As far back as we have any authentic records, white sea bass have been caught commercially in fairly large quantit-
ies. Until 1915 most of the white sea bass were taken by gill nets. In 1915 purse seines were introduced into south-
ern California which were very successful, and until 1924 played an important part in the white sea bass fishery both
locally and in Mexico.1 It was not until the introduction of the purse seine that the Mexican sea bass fishery on the
west coast produced any large amounts. After 1924 the local white sea bass catch depended on the gill nets and lam-
paras. Fishermen say that the failure to make big enough catches caused the purse seine fishermen to stop fishing
white sea bass.

FIG. 29. Trend of white sea bass landings by years.
Until 1924 all the fish in the white sea bass catch were of one species (Cynoscion nobilis). In 1924 the totuava

(Cynoscion macdonaldi) caught in the Gulf of California, Mexico, were trucked into California to the markets at San
Diego and San Pedro.2 Because the two species were similar in appearance they were both recorded as white sea
bass. In 1925, 1926 and 1927, no attempt was made to separate the totuava of the Gulf of California from the white
sea bass caught on the west coast of Lower California. The white sea bass records of the amounts caught on the west
side of Lower California for 1925, 1926 and 1927 are in error to the extent of the totuava included with them.

48



In 1928 practically all the totuava were segregated from the white sea bass of the west side except for some small
amounts of totuava trucked into San Diego. For totuava importations into California in 1928, see table on page 109.

Figure 29 illustrates the annual landings in California, fish caught off the California coast and landings from Mex-
ico. If it were not for the totuava catch there would probably not be the rapid increase in the Mexican landings since
1924. of course the same applies to the total landings.

FIG. 30. Comparison of yearly landings, Los Angeles and San Diego counties, and landings from Mexico.

FIG. 31. Average annual landings of white sea bass by districts. Mexican landings included with San Diego and Los
Angeles figures.

Figure 30 is the trend of the two districts, Los Angeles and San Pedro, compared with landings from Mexico.
Figure 31 shows the catch by districts in order of amount. Mexican landings at San Diego and Los Angeles have

been included. The catches for the last five years were averaged to eliminate any minor fluctuations. If it were not
for the landings from Mexico, San Diego's catch would have been approximately one-half of what it is. As can be
seen from the figure, little white sea bass are landed north of Los Angeles. Some of the landings in Los Angeles
County were caught around Point Conception and south around Oceanside.
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There is very little difference in the local seasons at San Diego and at Los Angeles as shown by figure 32. The
five-year (1924–1928) average monthly catches were plotted as a percentage of the average annual catches for each
district. These figures do not represent the actual

FIG. 32. Monthly catches of white sea bass expressed as a percentage of five-year average annual catch for the
period 1924–1928.

FIG. 33. Comparison of white sea bass monthly catches, 1919–1922 with 1925–1928. Monthly catches were ex-
pressed as a percentage of the total annual catch for each four-year period.

amounts landed in each district, for only about one-third as much is landed at San Diego as at Los Angeles. Land-
ings from Mexico were not included in this comparison.

There has been a decided change in the peaks of the seasons in landings from Mexico as is demonstrated by figure
33. A four-year average

50



from 1919 to 1922 was compared with an average of similar number of years from 1925 to 1928. Percentages were
used as in figure 32. In the early years, 1919 to 1922, big landings were made only in the fall, while from 1925 to
1928 there were two peaks, one in the winter and one in the fall. The peak in the winter of the 1925 to 1928 period is
caused by the addition of the totuava, from the Gulf of California fishery, to the records, while the peak in the fall is
caused by the west coast fishery composed of Cynoscion nobilis. Because percentages have been used there is no re-
lation of actual amounts between the two periods. Actually a much greater amount was landed in the period
1925–1928 than in the period 1919–1922.
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11. YELLOWTAIL
By S. S. WHITEHEAD

The yellowtail fishery is confined strictly to southern waters, as very little is caught north of Los Angeles County.
This fishery extends south off the coast of Lower California, and the landings from there have increased in the last
few years.

FIG. 34. Yearly trends of yellowtail landings.

FIG. 35. Comparison of monthly yellowtail catches off the coast of Mexico for a five-year period 1924–1928, with
an average of those made at Los Angeles and San Diego during the same period.

Until the advent of the purse seines in California, yellowtail were caught by small jig and live bait boats. After
1920, yellowtail were taken in increasing amounts by the purse seines, but at present large quantities of yellowtail
are still caught at San Diego by jig and live bait boats.
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Generally, yellowtail are consumed as a fresh fish and very few are canned. However, in 1918 a relatively large
amount, 72,000 cases, was packed. Such a pack has not been duplicated since, for in 1919 the pack fell to 28,000
cases and has not reached that level since.

The big cannery pack of 1918 was also coincident with the large amount landed in that year. (Seefigure 34, which
shows the annual landings in California from 1916 on.) Another year or so will be necessary to demonstrate whether
or not the trend of yellowtail caught in California is downward. The low catches in the last two years may have res-
ulted from minor fluctuations.

Figure 35 is a comparison of average monthly landings of yellowtail at Los Angeles and San Diego with those
from Mexico. San Diego and Los Angeles were grouped and averaged because there is little difference in the peak
of the seasons in these two places. An average of the corresponding months of the last five years was used to elimin-
ate minor fluctuations.
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12. HALIBUT
By G. H. GLARK

There are two species of halibut caught in California waters: northern or true halibut (Hippoglossus hippoglossus)
and southern halibut (Paralichthys californicus). As stated in Fish Bulletin No. 15, the northern range of the southern
halibut is off-shore from the town of Santa Cruz, while the southern range of the true halibut is San Francisco.
Halibut landed at San Farncisco in past years were of both varieties,1 but in 1928 all the halibut landed in San Fran-
cisco were of the northern species.

12.1. NORTHERN HALIBUT
The landings of northern halibut in California for 1928 are considerably lower than in 1927. (See figure 36.) Perhaps
this is due to natural yearly fluctuations as the total catch has been on an upward trend since 1925. (See figure 37.)
The landings by districts for 1928 of the true halibut is shown in figure 38, and shows Del Norte and Humboldt lead-
ing with total catches aggregating over 300,000 pounds, while Mendocino,

FIG. 36. Northern halibut catch by months for the state, 1927 compared with 1928.
San Francisco and Marin follow in order with catches all under 50,000 pounds. Northern halibut are taken in all
months of the year, the largest quantities being caught from April to November. High points for different years vary
somewhat but occur either in August or September. (See figure 36.)

12.2. SOUTHERN HALIBUT
The total landings of southern halibut are on the decline (see figure 37), due perhaps to overfishing of the species
and depopulating the banks of the young fish before they have had a chance to spawn. It is
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hoped by next year that a preliminary boat catch analysis and a few facts concerning the life history of this fish may
be completed so that more positive information can be given about this fishery. Figure 39

FIG. 37. Yearly landings of northern and southern halibut for California (including Mexican catches).

FIG. 38. 1928 northern halibut catch by districts.

FIG. 39. 1928 southern halibut catch by districts.
shows the total catches of southern halibut by districts for 1928. Los Angeles leads with a total of over 450,000
pounds. Fish from Mexico is next with about 250,000 pounds, then in order follow San Luis
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Obispo-Santa Barbara-Ventura, San Diego, Orange, Monterey and Santa Cruz. The local catches in California are
made through the entire year but the peak comes in March with a falling off after that date. The catches from the
west coast of Mexico occur all year with a high point in July or August. (See figure 40.)

FIG. 40. 1927 and 1928 southern halibut catch by months for the state. Figures include landings from Mexico.
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13. CULTUS COD
By LIONEL A. WALFORD

This fish is not a true cod but belongs to the greenling family (Hexa-grammidae) in which also occurs the sea trout,
the nearest California relative. The cultus cod is a large fish, attaining a length of 3 or 4

FIG. 41. Annual catch of cultus cod for the five-year period 1924–1928.

FIG. 42. Average monthly catch of cultus cod, based on monthly catches for the period 1924–1928, inclusive.
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feet and a weight of 30 or 40 pounds, and is sold exclusively in the fresh fish markets. In California it is of minor
commercial importance, and the trend of its catch over the five years ending 1928 has been rising only slightly. (See
figure 41.) A survey of the total monthly catch over these five years has revealed an interesting biseasonal tendency
which may be seen in figure 42. This shows the average monthly catch based on the landings of the period 1924 to
1928. There is an all year supply of this fish, with maximum landings from February to May and from August to
October.
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14. SWORDFISH
By ANNIE GILLESPIE

The more common swordfish on the Pacific coast is Xiphias gladius, called broadbill swordfish by the anglers. The
only other species under the general class of swordfish is the marlin-spike fish (Makaira mitsukurii), which is not a
true swordfish. The upper jaw of the broadbill is prolonged into a much longer sword than the marlin-spike fish, and
its body is metallic purple in color with no cross bars, while the body of the marlin-spike fish is crossed by narrow
light stripes extending down from the back. The broadbill attains a large size, reaching a weight up to 575 pounds,
while the marlin runs to about 350 pounds.

FIG. 43. Yearly catches of swordfish, 1924 to 1928. Includes landings from Los Angeles, Orange and San Diego
counties and Mexico.

In past years the swordfish has not held an important place in the commercial catch of California, but since 1925
the catch has been increasing at a rapid rate, and now if present trends continue, it bids fair to hold a place of some
importance in the fishing industry. (See figure 43.) There has long been a demand for this delicious fish in the east-
ern markets, and west coast market men have found it profitable to hold swordfish in storage to ship east after the
season is over on the Atlantic coast, although shipments are made during other months as
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well. About 90 per cent of the total landings of swordfish are shipped east, mostly to New York, Boston and New
Bedford. The new demand for this fish has caused more and more professional fishermen to put their effort to its ex-
ploitation.

The swordfish are caught from Santa Cruz Island to Cape Colnett, about 125 miles south of the international
boundary line. They are found in the shallow waters around the islands. Swordfish are taken by harpooning, which is
done only when the water is smooth and there is no wind.

FIG. 44. Monthly swordfish landings, comparison of 1928 catch with average for four-year period, 1924–1927, in-
clusive. Includes landings from Los Angeles, Orange and San Diego counties and Mexico.

In 1929 the peak of the season came between July and September, while the peak for the average catch of the
years 1924–1927 came between August and October. In other words, the largest amounts of swordfish are landed
between July and October. (See figure 44.) Whether figure 44 represents the actual season is a matter of uncertainty
in view of the fact that the small catches made in the past years may not be a significant picture of the true results of
greatest fishing effort.
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The largest landings are made in San Diego County, while Los Angeles County is second in importance. (See fig-
ure 45.) Small scattered catches are recorded from Mexico, and occasional landings are made in Orange County.
This fishery has been more actively exploited off San Diego than off Los Angeles, but if the increased catch for
1928 from Los Angeles is any indication of future growth (see figure 45), the fishing in this region may be expected
to equal if not surpass the San Diego landings.

FIG. 45. Comparison of Los Angeles and San Diego yearly swordfish landings.
The price in 1928 ranged from 8½ to 18 cents paid to the fishermen, whereas in New York cafes swordfish steaks

sell at $1 a plate. According to the United States Bureau of Census,1 only 7800 pounds of swordfish were landed on
the Pacific coast in 1908, and sold for only 3 cents a pound. The increasing demand will probably raise the price to
even greater heights in the next few years, as swordfish is slowly becoming popular on this coast as well as on the
Atlantic seaboard.
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15. CRABS
By GERALDINE CONNER

In California waters the Pacific coast edible crab, Cancer magister, is taken in commercial quantities from Monterey
Bay north to the Oregon line. The catch of this crustacean, calculated in pounds landed per year, forms an important
item in the array of fishes for the three districts where crabs are taken in abundance. At San Francisco, where the
greatest quantities are landed, crabs take third place in importance among the species brought in to that port for the
year 1928, while at Santa Cruz on Monterey Bay, they rank equally as high. For the Del Norte-Humboldt region
they fall into fifth place.

A description of Cancer magister as well as life history and notes on early fishing methods will be found in two
papers by Frank W. Weymouth of Stanford University, published in California Fish and Game, as follows: "Contri-
butions to the life history of the Pacific edible crab," Vol. 2, No. 1, 1916; and "The Pacific edible crab and its near
relatives," Vol. 6, No. 1, 1920.

In years prior to the period our present statistical records cover, crabs were reported in great abundance within the
bays of the state and off the coast wherever the sandy bottoms provided suitable conditions for their living require-
ments. The shoal waters of the bays are now cleared of marketable sizes except in places where the hoop net fishing
method has not been entirely effective, as for instance at Monterey Bay,1 but at the present time the bulk of the crab
supply of the state is taken in deeper water from the sand bars some miles off the coast.

Among the conservation measures enacted by the state legislature, the size limit law is believed to offer the most
adequate protection for crabs since it permits the individuals to pass through several spawning seasons before they
are legally marketable and thus should assure a continuous supply of breeding stock. At present the size limit is "sev-
en inches in breadth measured straight across the back from point to point," and applies particularly to males, since
the females may not be legally taken at any size. The first state legislative protection given crabs was in 1897, when
a law was enacted prohibiting the possession and sale of females. The next step was taken in 1903, when a size limit
of six inches in breadth was placed upon the males. In 1911 this minimum size limit was increased to seven inches,
thus protecting them through at least two breeding seasons and greatly eliminating the possibility of females being
taken through inability to distinguish the sexes, since females seldom attain that size.

In order to enforce the size limit law, it was required that all crabs brought ashore or offered for sale be whole and
in the shell, so that they could be measured; thus the temptation to offer the meat of undersized crabs for sale was
eliminated. Crabs imported from outside the state must fulfill the size limit requirements and may be brought in only
under the tagging and inspection restrictions of the state fish and

62



2 Okuda, Y., and Matsui, H. On the canned crab. Journ. Coll. Agric., Tokyo. Vol. 5, No. 4, pp. 325–337, 1916.

game laws. Crab meat from Japan has always been permitted to enter the state, when the containers are properly
marked. This offers no particular problem since the Japanese edible crab, Paralithodes camtschatica,2 which is
canned for export, belongs to a different genus, and the meat is readily distinguishable from that of the local Cancer
magister. However, Alaskan crab meat importations caused a rather difficult situation, since the crabs taken in
Alaska are of the same variety as the California commercial crab. Alaska has a supply greater than the local demand,
and California, where a taste for this choice crustacean has been developed, offers a good market for crab meat dur-
ing the slack or closed local season. It would be impracticable, however, to ship the whole crabs from Alaska to
California to fulfill the state importation requirements. With the idea of relieving the strain on the local supply, pro-
visions have been made from time to time to permit canned crab meat to come in from Alaska for hotel and restaur-
ant use, provided the large tins in which it was packed were properly marked, and a record sent to the Division of
Fish and Game of the amount of the shipments and name of consignee. It has been found that the law prohibiting the
sale of crab meat is practically impossible to enforce since to do so would mean that even restaurants and hotels of-
fering crab dishes on their menus would be forced to eliminate these items. It often happens that in catching, cook-
ing or handling crabs, legs are broken off and these cripples are difficult to dispose of in the markets. However, the
meat of the crabs themselves and the detached legs will still be edible, and unless they can be picked and the meat
sold, the fishermen are deprived of the profits to be derived therefrom. At the 1929 session of the state legislature,
the law was amended to permit the sale of crab meat not in the shell.

Added to the size limit protection, there is a closed season on crabs which is timed to cover the shell-shedding
period while they are water-soaked and unpalatable. Growth is attained through the molting process, and therefore
many individuals have increased to legal size by the end of the closed period and are added to the available market
supply at the opening of the next season.

The first closed season was established in 1903 at the time the six-inch minimum size limit went into effect, but
the dates of the closed period have been changed several times since then. Scientific observations have proven the
present closed season to be the proper one to render the best protection to the crabs of these areas. The closed season
at San Francisco and Monterey Bay between July 31 and November 14 of each year has been in effect for over fif-
teen years. For the Del Norte-Humboldt-Mendocino area (Fish and Game Districts 1½, 6, 7, 8, and 9), the closed
period comes one month later but covers an equal amount of time, three and one-half months. The closed season for
this region had been the same as that for the balance of the state during the more recent years, but it was changed at
the 1929 session of the state legislature since it had been found that the crabs in the north shed their shells a little
later in the year than do those inhabiting waters farther to the south.

In the Del Norte-Humboldt region even more stringent restrictive measures have been placed on crabs, and for
this reason the commercial
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fishery there has not developed to the proportions of which it is probably capable. The present state laws for that loc-
ality follow the lines of county ordinances evolved through local sentiment. In the early history of the crab fishery, it
was found that the supply of crabs easy

FIG. 46. (a) Yearly crab catch by districts. (b) 1928 crab catch for each district compared with the average yearly
crab catch over a twelve-year period, 1916 to 1927, inclusive.

of access to the residents was diminishing and the cause was attributed to Italian fishermen who sailed north from
San Francisco to participate in the salmon fishery during the runs in the Del Norte-Humboldt area. A crab preserve
was created at the mouth of the Eel River in 1909,
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which included both Humboldt and Trinidad bays. Crabs could only be taken from this preserve on Thursdays of
each week during the state open season. In 1917 the law was amended to prohibit the shipment of crabs out of the
Del Norte-Humboldt district, and also to make it unlawful to hold crabs in live boxes within that area.

These restrictive measures preserved the supply of the district for local use only and have retarded the develop-
ment of the commercial crab fishery in the northern part of the state. It is doubtful whether this is wise since the oc-
casional resident or tourist fishing for crabs is less apt to respect the size limit law. Thus, the breeding stock of un-
dersized individuals may be drawn upon a few at a time but steadily and with greater detriment to the fishery than
when it is exploited by commercial fishermen equipped to fish the less accessible banks, and drawing only upon the
stock which has had an opportunity to pass through several spawning seasons, leaving progeny to meet the future
demands upon the fishery.

The crab catch is reported to the state in dozens, but in order to make the figures conform with those for other spe-
cies of fish, mollusks and crustaceans, the dozens have been reduced to pounds by computing each dozen at 24
pounds. For the 1927–1928 season, the wholesale price ranged from $2.30 to $2.55 per dozen at San Francisco,
where the catch of that district is delivered to the Crab Fishermen's Protective Union, which organization acts in the
capacity of the wholesaler for its members. About 225 union members participated in the crab fishery out of San
Francisco during 1928.

The fishery in the vicinity of San Francisco contributed 84 per cent of the 1928 total crab catch for the state and
seems to be holding up well under the seven-inch size limit law and the present closed season. The graph of yearly
catches (see figure 46) shows the rise from the 1922 low point of 700,000 pounds to the peak of over 3,000,000
pounds in 1926. Although the 1927 catch dropped below the peak year, it is still very high in comparison with the
earlier years recorded, and the 1928 catch came within a few thousand pounds of the 1926 high point.

In 1928, the Monterey Bay crabs, most of which are landed at Santa Cruz, made up about 13 per cent of the total
crab catch for the state. It will be noted that the crab landings for this area, though of minor importance when com-
pared with the San Francisco catch, have in the last two years made a rapid rise which has placed the district in
second place in amount landed. From a 350,000 pound point in 1916, Monterey Bay declined until in 1922 less than
2500 pounds were recorded. The rise from that year to 1926 was gradual with a jump to 260,000 pounds in 1927,
and to almost double that amount or 475,000 pounds in 1928, when the peak was attained. This recent increase is
due to a change in fishing method, which is described in the article previously referred to, "The crab fishery of
Monterey Bay, California."

Less than 3 per cent of the state's 1928 commercial crab catch was reported from the extreme northern coast of the
state off Del Norte, Humboldt and Mendocino counties. The peak for this district was in 1917 when 280,000 pounds
were recorded. At this time the nonshipment clause was added to the state law for this region, and the commercial
catch records for the years immediately following show the effect of this restriction, while in 1919 the low point of
45,000 pounds
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FIG. 47. Crab catch by seasons. (Season opens November 15, therefore in all cases November figures represent
catch for only one-half of the month.) (a) The 1927–1928 season for Del Norte, Humboldt and Mendocino counties
compared with the average season over two six-year periods, 1916 to 1922 and 1922 to 1928, inclusive. (b) Similar
comparison for the San Francisco crab seasons. (c) The 1927–1928 season for Monterey and Santa Cruz counties

as compared with the average season over a twelve-year period, 1916 to 1928, inclusive.
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was reached. The year 1923 brought the catch back up to 260,000 pounds, but from that time on it has declined with
only 86,000 pounds reported for 1928.

Since there is a closed period which runs from July 31 to November 14, inclusive, of each year, in considering the
crab seasons we have included November and December of one year with the first seven months, January to July, in-
clusive, of the year immediately following. In figure 47, the season of November 15, 1927, to July 31, 1928, has
been compared with seasons from November, 1916, through July, 1928. It must be borne in mind that the point giv-
en for November represents only half of the month, since the first half of the month is in the closed period.

For the northern part of the state, Del Norte, Humboldt and Mendocino counties, the peak of the 1927–1928 sea-
son came in February with a good catch in March. This is a little earlier than the high point for the average of the six
seasons from November, 1921, through July, 1928, which fell in March. The average of six early seasons from
November, 1916, through July, 1922, shows the low point in November with a steady rise until the peak is attained
in July, the last month of the open season. This would seem to indicate that the crabs are on the banks and available
all through the open season, and the high point merely marks the month when the greatest effort is made to take
them or the weather best suits the fishing operations.

At San Francisco the early six-season average—November, 1916, through July, 1922—and the later six-season
average—November, 1922, through July, 1928—run parallel to one another, the later period having the same trend,
but on a plane of about 100,000 pounds a month higher. The peak of the season comes at the beginning when there
are the greatest number of crabs of marketable size available and when the demand probably causes greater effort.

The 1927–1928 season had a good beginning with a steady rise until March, when it fell to a very low point in
comparison with the catches made during the other months of the season. There is always a slight drop in March, but
it never before has been as noticeable as in 1928.

There was no marked differences in the six-year averages for the Monterey Bay seasons, and therefore an average
of the twelve-year seasons from November, 1916, through July, 1928, has been plotted and compared with the
1927–1928 season. The decided increase in the recent catch is at once apparent, but it will be noted that the high
point of the season has fallen consistently in February throughout the years.
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1 Scofield, N. B. Shrimp fisheries of California. California Fish and Game, Vol. 5, No. 1, pp. 1–12, 1919.

16. SHRIMPS
By G. H. CLARK

The shrimp fishery was started in San Francisco Bay in 1869 by A. Paladini.1 At that time there were eight boats op-
erating out of San Francisco manned by Italian fishermen who used small meshed seines to capture the shrimps.

In 1871 the Chinese began to fish shrimps with their destructive Chinese shrimp nets, and these new fishermen
soon drove the Italians out of business by underselling them. The Chinese bag nets destroyed large numbers of
young fish and in time caused the legislature to put seasons on shrimp fishing and to prohibit the drying of shrimps.
At the 1910–1911 session of the legislature the use of Chinese shrimp nets was prohibited entirely. However, by this
time it was unprofitable to fish for shrimps with seines or drag nets.

FIG. 48. Catch of shrimps by years from 1916 to 1928, San Francisco compared with Marin County. Bar chart
showing 1928 shrimp catch by districts.

In 1915 the restriction on Chinese nets was raised in South San Francisco Bay (District 13), and fishing has been
carried on in this region up to the present time (1929). In 1921 the use of shrimp trawls was allowed in South San
Francisco Bay and in San Pablo Bay (District 12). However, they have only been used in San Pablo Bay. An enter-
prising fisherman has set up his camp on San Quentin Point and uses shrimp trawls. He has been so successful that
the catches landed in Marin County have in the last few years surpassed those of San Francisco. (See figure 48.) Fig-
ure 48 also shows the catch of San Francisco and Marin counties from 1916 to 1928. The San Francisco catch is de-
creasing while the Marin catch is steadily mounting, as is evident by the landing of nearly 2,000,000 pounds in
1928, while the San Francisco landings amounted to only little more than 300,000 pounds. (See figure 48.)
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17. SQUID
By W. L. SCOFIELD

Down among the cuttlefish, mussels and oysters, at the very foot of the list of the fishery products of California, will
be found the squid, an inhabitant of the ocean that is classed as a mollusk, but it is more active than some fishes.
This lively fish-like mollusk is seldom mentioned, and its importance in the California catch is overlooked, but it
usually ranks among the first twelve species of the state in amounts landed, and if we exclude the species used for
canning, the squid occupies about sixth place. This large tonnage is accounted for by the fact that the Chinese dry
the squid in the sun and ship the huge bales of cured meat back to their homeland where it is more appreciated as
food than here, where we frequently fail to recognize good food when we see it. It is not the fault of the squid that
the Chinese method of drying is far from cleanly.

FIG. 49. The annual catches of squid in Monterey County contrasted with the landings of salmon in that county. The
squid catch, although fluctuating, has exceeded the declining salmon catch.

Squid are caught in small quantities at various places along the coast south of the Golden Gate, but the big catches
are landed at the town of Monterey, on Monterey Bay. Even here the importance of the squid catch is underestim-
ated. The fish dealers of Monterey for many years were occupied with handling salmon which was, pound for
pound, the most valuable species of that port. After the salmon supply failed, their attention was attracted by the
abalone, another mollusk, which sells at a much higher price per pound than the squid, but if we judge solely by the
quantity landed, the squid outranks either the salmon or abalone at Monterey.

In the last thirteen years (1916 to 1928, inclusive) the salmon catch of Monterey County has totaled a little less
than 19,000,000 pounds,
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whereas the squid catch during the same thirteen years has amounted to more than 25,000,000 pounds. The abalone
catches of this county have totaled 18,000,000 pounds for the same period of years. The annual catches of both
squid and salmon at Monterey are presented in figure 49 for the sake of contrast. The steady decline of the salmon
catch from 1916 to 1923 occurred in spite of the increased fishing effort during those years. The violent fluctuations
in the squid catch are said by some fishermen to be the result of the presence of great quantities of squid in the bay
some years and their failure to appear at other times. This no doubt is partially true, but as squid are dried for export
it is probable that economic conditions also play a very important part in determining the size of the catch. For ex-
ample, during one season when squid were reported as very abundant in the bay, two rival Chinese firms were so in-
volved in a law suit that neither company was able to dry that year and consequently the catch was very small.

FIG. 50. Shows the average monthly catch of squid in Monterey County. The thirteen-year period 1916–1928 was
used in obtaining monthly averages.

In figure 50 the average catch of squid in Monterey County has been plotted for each month of the year. These av-
erages were determined from the thirteen-year period 1916–1928. From this graph it appears that May and June are
the chief squid months. The period from April through July is said to be the time when squid appear in Monterey
Bay, but this is also the period when the sardine canneries are not operating and the squid are caught by the sardine
fishing crews in their lampara nets. No such crew would bother with squid while the canneries are receiving
sardines, so possibly if something should happen causing the canneries to close entirely, it might be found that squid
could be caught during other months of the year.
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18. CALIFORNIA SPINY LOBSTER
By D. H. FRY, JR.

The spiny lobster, salt water crayfish, or langouste, is found in tropical and semitropical waters all over the world.
The California species (Panulirus interruptus) is found from Point Conception south into Central America. It has
been reported in the Gulf of Tehuantepec and may continue even farther south. Spiny lobsters (family Palinuridae)
are in no way related to the true lobsters (family Homaridae) of the North Atlantic.

The California spiny lobster occasionally reaches a weight of about 20 pounds, though individuals of such large
size are seldom seen. The average length of lobsters taken varies greatly in different localities. At San Clemente Is-
land and La Jolla, it is under 9 inches, while at San Nicholas Island nearly all individuals are said to be over 14
inches,

FIG. 51. Seasonal spiny lobster landings.
and most of them over 16. (A 16-inch lobster will weigh about 3½ pounds.) The legal size is from 10½ to 16

inches. The smaller lobsters are protected to give them a chance to spawn at least once before capture. The upper
limit is to protect the largest individuals, which are presumed to be the heaviest spawners. The bootlegging of under-
sized lobsters is constantly being done, though the oversized ones are fairly safe, as the restaurants have no use for
them. In fact the demand for large lobsters is so much less that those over 14 inches bring a lower price.

The lobster landings in California (see figure 51) are made up of local lobsters and those imported from Mexico.
The local catch, as can be seen, shows an upward trend. This rise is due entirely to the

71



increased effort brought about by rising prices. The sharp drop in the 1928–1929 season may be a temporary fluctu-
ation and may indicate a turning point in the fishery.

The Mexican catch, which now dominates the fishery, was only about the same size as that of California in 1916.
The rapid growth for the next few years was due to the opening up of new grounds. By the end of the 1920–1921
season, the small gasoline boats which were being used to transport the catches from Lower California had gone as
far south as was practical. Virgin lobster grounds are several times as productive as those which have been fished
even a few years, and consequently, when no new grounds were being opened, the fishery fell off rapidly. The next
rise, starting after the 1922–1923 season, was due to the introduction of Diesel powered transports. Since then there
has been a race to improve methods of transportation rapidly enough to extend the fishery as fast as the old grounds
are depleted. The drop in the 1927–1928 season was due to the accidental sinking of the two largest lobster trans-
ports. As there were only five transports, it is a wonder that the effect was so slight.

FIG. 52. Spiny lobster landings by districts during 1927–1928 and 1928–1929 seasons.
The Mexican transportation problem is to get the lobsters to San Diego while they are still alive, since they spoil

almost immediately after death. It is necessary to "drink" the lobsters at least once every 24 hours. The drinking pro-
cess consists of lowering the crates of lobsters overboard for several hours. of course, this slows up transportation
tremendously. Methods are being devised to eliminate the drinking process by the pumping of fresh sea water over
the lobsters.

The relative importance of the various districts during the past two seasons can be seen in figure 52. The explana-
tion is, in brief, as follows:

Mexico—The fishing area on the Lower California coast is far larger than that of the entire state of California and,
in addition, has been much less heavily fished.

Los Angeles—The lobsters landed at San Pedro are mostly caught on the shores of the Channel Islands off Ven-
tura and Santa Barbara. The
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FIG. 53. Spiny lobster seasons north and south of the international boundary line. (Season opens October 15; skel-
eton represents full month.)
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1 A large part of the Mexican catch is preserved in cold storage. California lobsters, on the other hand, must be disposed of during the open
season. The Mexican lobsters are marked under the supervision of a deputy of the Division of Fish and Game of California, that there may be no
question about where they were caught, when they are offered for sale during the California closed season.

fishing area of Los Angeles County includes not only its own grounds, but those of Ventura and Santa Barbara
counties as well.

San Diego—There are good grounds off San Diego County, in addition to which many lobsters which are landed
at San Diego are caught outside the county.

Santa Barbara, Ventura and Orange Counties—The lobsters landed in these counties are intended for local con-
sumption.

The trade at San Diego is principally in cooked lobsters. This is because those brought from Mexico are in such a
weakened condition that they must be cooked immediately. At Los Angeles the trade is almost exclusively in live
lobsters and prices are several cents higher.

The season at which spiny lobsters may be legally taken in California is from the fifteenth of October to the last of
February. The Mexican season opens at the same time and closes a month or more later. The closing date is left to
the discretion of the local officials and is quite irregular. The reason for a closed season is to enable the lobsters to
spawn in peace and to protect them throughout the summer, when they come into such shallow waters as to make
catching them altogether too easy.

The most productive part of the fishing season in California is the first two weeks after the season opens, i. e., the
last half of October. November and December hold up fairly well, but after the first of the year, the catch declines
quite rapidly until the end of the season. The reasons for this are the depletion of the most easily accessible grounds
and an offshore migration which takes place as winter advances. The early season peak is also accentuated by many
men being lured into the business by the high prices offered and the small investment required. It seems to be easy
money, but after they discover that the work is anything but easy and that there isn't much money in it, most of them
give up in disgust.

Along the Lower California coast, conditions are decidedly different. (See figure 53.) In earlier years (prior to
1925–1926), the season got off to a gradual start and rose steadily to the peak in March. April showed a far smaller
catch, but this was primarily due to the fact that the season usually closed some time in that month. The peak in
March was due to the demand for lobsters to be frozen and kept for use throughout the closed season.1 In the last
four years conditions have not been quite the same. The season started in gradually, as before, but the peak came in
December, after which there was a gradual dropping off until April, which was usually not a full fishing month, as
was mentioned before. This change in the season suggests the result of depletion, since the demand in March is un-
doubtedly as great as it ever was, and the fishermen are unable to keep up the supply.

Just what is going to happen to the spiny lobster supply? At present the catch is being kept up by continually ex-
tending the fishing grounds, but unless refrigeration ships or other radically different methods of handling are de-
vised the limit of the expansion can not be far off. Already the carriers are bringing lobsters from 450 miles south of
the international boundary line.
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19. THE FIVE TUNAS AND MEXICO
By GERALDINE CONNER

It would be difficult to consider the catch, the seasons or, in fact, anything having to do with the landings of tuna in
California ports without bringing Mexico into the foreground of the discussion. From the waters off the coast of
Mexico have come over 65 per cent of the tuna landed in the United States and packed in the canneries at San Pedro
and San Diego, California, during the year 1928. With each passing year this fishing area south of the United States
boundary has become of greater importance and is extended to cover more territory.

In the early history of the tuna canning industry in California, 1916 and 1917, the supply was caught entirely in
local waters. Albacore were abundant close at hand and about the only species used for canning at that time. The
boats engaged in tuna fishing were small, averaging about 30 feet in length, and the fishing area extended for ap-
proximately 300 miles along the coast of southern California, from Point Conception to the Mexican line, within a
day's run from the canneries at San Pedro and San Diego. In 1917, the peak year for albacore, about 34,000,000
pounds were taken in local waters, but in 1918 only one-fourth of that amount was landed. Because of the failure of
the albacore that year other species of tuna attracted the attention of the canners. Bluefin and bonito, which were
also taken locally, were sought by the fishermen. Skipjack and yellowfin were the last of the tunas to be used in any
quantity for canning. They range farther to the south in Mexican territorial waters and in the high seas off the coast
of Lower California, Mexico.

With the decline of the local fishery and the increased demand for tuna, the necessity arose for the building of lar-
ger boats capable of making long cruises in order to exploit the skipjack and yellowfin fishery off the coast of the ar-
id peninsula of Lower California. Because of the scarcity of fresh water and inadequate depots to replenish the fish-
ing fleet with supplies of fuel oil and foodstuffs, greater carrying capacity was necessary and refrigerated storage
space for the fish was essential. The vicinity of Turtle Bay, which offered safe anchorage for the boats half way
down the Lower California peninsula, and the waters about Cape San Lucas at the tip of the peninsula, 1000 miles
south of the United States boundary, became the main sources of tuna supply for the canneries in California. From
Cape San Lucas the larger boats gradually worked out into the Pacific and occasional catches have been made in the
vicinity of Socorro and Clarion islands and on the Allaire Banks, 500 miles offshore.

The accompanying map (figure 54) shows the extent of the present tuna fishing grounds. When we consider that
the chief tuna fishing area is confined to the region south of Point Conception, it is apparent that only a small portion
lies off the coast of the United States. This map also serves to show that the canneries at San Pedro and San Diego,
California, the home ports of the tuna fleet, are really at the northern extremity of the tuna fishing grounds upon
which they are dependent for their supply.
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The tuna fishery continues to develop farther toward the south. In April of 1929, there were delivered 28 tons of
yellowfin and skipjack to the canneries at San Pedro which had been caught in the vicinity of

FIG. 54. Fishing area upon which California is now dependent.
Cocos Island, off the coast of Costa Rica, Central America, 2500 miles south of the United States' southern

boundary on the Pacific coast. These fish were delivered by the 150-foot fishing vessel Hermosa, which is equipped
with a Diesel engine and refrigerated storage space.
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So we find that in a fourteen-year period from 1916 to 1929, the grounds fished by the California tuna fleet have
increased from a 300-mile United States coast area to a 3000-mile Pacific coast stretch of waters, extending within
but a short distance of the equator and out upon the high seas for hundreds of miles. The small boats of the fishing
fleet which formerly were able to make capacity catches within a day's run of the canneries, have been replaced by
vessels capable of making cruises of three weeks duration.

The Mexican tuna fishery being adjacent to and actually an extension of the fishery off our own coast, its welfare
and productivity are of vital importance to us. The fact that it supplies the bulk of the tuna packed in the canneries in
the United States increases our interest and responsibility in it.

The tuna fishery has been developed entirely by United States capital and enterprise. With the exception of a very
small amount delivered in Mexico, the tuna are brought to California ports for packing and a great industry has been
built up in the United States which is dependent upon the supply available off the coast of Mexico. For the past
twelve years California has collected data covering the daily boat landings of both local and Mexican caught tuna
for the purpose of analyzing the catches. Plans have been made for research work to determine the needs of the fish-
ery, but have not as yet progressed to a point where any definite conclusions may be drawn. In the meantime the loc-
al supply has become scarce and with the extension of the fishing area, Mexico as well as the United States should
be vitally concerned with the conservation of the tunas since the largest portion of the fishing grounds lies in the
high seas off the Mexican coast. Mexico has levied a heavy export duty on fish which is taken or transported near
enough to her shores to bring it under her jurisdiction, but has contributed little toward the scientific care of the fish-
ery. With the 1929 delivery from the coast of Costa Rica, jurisdiction over the fishery and the burden of its care is
extended to include a third government, and the possibility of future international complications make it quite obvi-
ous that some concerted effort should be made to adopt and further a uniform program, which will provide the prop-
er scientific protection for the tunas and at the same time protect the interests of the nations involved. This will nat-
urally work to the good of the industry as well as to the preservation of the fish.

From far Japan came 5 per cent of the tuna landed in California ports in 1928, and Hawaii contributed less than 1
per cent. In comparison with the total tuna landings, these shipments from distant places appear to be of little im-
portance but the fact that they were composed entirely of albacore of the species Germo germo, the same as is taken
off our California coast, and that they were twelve times greater in amount than the local catch of what was formerly
our most important species of tuna add especially to their significance. This fish was packed in ice and delivered to
the California canneries by the trans-Pacific passenger and freight liners. Although it is of the same species as our
native fish, we are not as yet directly concerned with the fishery from which this albacore comes, but we are inter-
ested in this new source of supply. Naturally, it requires entirely different consideration from the fish taken by Cali-
fornia boats off the coast of Mexico, which is separated from us merely by an imaginary line.
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1 Conner, Geraldine. Comparison of the catches north and south of the international boundary. Division of Fish and Game of California, Fish
Bull. No. 15, pp. 50–62, 1929.

In a previous publication1 the catch of the more important species taken from Point Conception in California
south to the Mexican line was compared by years with the amounts of these same species taken off the coast of
Mexico and landed in California ports. The tunas naturally played an important role in the discussion. We will now
supplement this work by presenting in graphic form the trend of the total California landings of the five tunas in-
cluding the 1928 records; the 1928 landings of Mexican fish in California ports in the order of their importance; the
relative importance of the Mexican, Japanese and Hawaiian contributions to California's total tuna landings; and the
seasonal variations of each variety of tuna as indicated by the figures covering monthly catches off the coasts of
California and Mexico.

FIG. 55. The annual catches of the five species of tuna landed in California, including Mexican fish but exclusive of
the albacore shipped in from Japan and Hawaii.

In a comparison of the total yearly landings in California of the five tunas covering a period from 1916 to 1928,
inclusive (see figure 55), we find that in 1928 yellowfin tuna has taken first place in importance among the tunas for
the first time in the history of tuna fishing. The upward climb from 1924 continued until in 1928 yellowfin attained a
peak of 32,000,000 pounds. Less than one-fourth of 1 per cent of this yellowfin was taken off the coast of Califor-
nia, the balance came from waters off the coast of Mexico.

Skipjack, which ranked first for two successive years, dropped from its 1927 peak of 34,000,000 pounds to less
than one-half that amount or 16,000,000 pounds in 1928, and into second place in importance. This drop in the skip-
jack catch is reflected in the decline of the Mexican total catch figures since the bulk of the skipjack has been taken
in Mexican waters in recent years.

Bluefin tuna has run along at the discouragingly low point of a few million pounds a year since 1921. In 1928 it
had a marked rise to 14,000,000 pounds, which is the greatest amount taken since its peak year
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of 1919, when 15,000,000 pounds were landed. This was most encouraging since bluefin is caught entirely in the
waters off the coast of California.

Bonito, which has never been especially important in comparison with the other tunas, took fourth place in 1928
with a total of 2,000,000 pounds, which was about an average catch for this species.

The local albacore catch of only 315,000 pounds made 1928 the poorest year we have yet recorded for this most
desirable tuna. In comparison with the 34,000,000 pounds taken in 1917 when the albacore fishery was at its height,
the 1928 landings were but one-tenth of 1 per cent. The Japanese and Hawaiian caught imports amounting to
4,000,000 pounds have not been included with the local albacore figures since, unlike the Mexican fish, they come
from entirely different fishing grounds.

FIG. 56. Total landings of the five tunas in California ports showing point of origin of the catches.
In considering the point of origin of the catches of tuna landed in California ports, we are concerned chiefly with

the fish taken in local waters and off the west coast of Mexico, since they are catches from one and the same fishery
despite the legal barrier which separates the two adjacent countries and waters off their coasts.

In the array of tunas (see figure 56), we have shown the species in order of their importance for 1928 landings in
California ports. The comparative amounts of each species originating from the waters off the coasts of the United
States, Mexico, Japan and Hawaii have also been shown. The table below gives in figures the amount contributed by
each country to the 1928 total tuna landings in California:
Mexico 44,491,000 pounds
United States 19,832,000 pounds
Japan 3,725,000 pounds
Hawaii 57,500 pounds

In 1928, landings of Mexican caught fish in California ports, as shown in figure 57, were about 12,000,000
pounds less than the landings for the previous year. This was due in the main to the shortage in the Mexican skipjack
catch for 1928. Yellowfin tuna replaced skipjack in first rank among the fishes taken off the west coast of Lower
California by a 21,000,000-pound margin. The yellowfin from Mexico totaled
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32,000,000 pounds, while the skipjack came next with a total of 11,500,000 pounds, and all other fishes, including
lobsters, amounted to 6,000,000 pounds.

From the Gulf of California, approximately 2,000,000 pounds of fish were brought overland in trucks to the mar-
kets in southern California. Most of this was totuava. Although the fishery in the Gulf has nothing in common with
the tuna fishery off the west coast of Mexico, totuava has been placed in the array of fishes from Mexico to show its
importance in comparison with other species caught south of the international line.

19.1. Tuna Seasons.
In discussing the seasons in which each variety of tuna is taken, we will consider the species in order of their import-
ance in the 1928 catch. The fishery off the west coasts of the United States and Mexico has been separated into two
units in some instances since the height of the fishing season for yellowfin, skipjack and bonito in the northern por-
tion of the fishing area varies slightly from the southern season. Since our

FIG. 57. (a) 1928 landings of Mexican fish in California ports. Totuava from Gulf of California, all other species
from west coast of Mexico. (b) Comparison of 1927 with 1928 total landings of Mexican fish in California ports.

records separate the Mexican from the locally caught fish, for convenience we have used an extension of the interna-
tional line as the point of separation.

A glance at figure 58 shows us that the yellowfin tuna season off the Pacific coast of the United States is at its
height between the months of July and November, while farther south off the Mexican coast the season runs from
August of one year to June of the year following with two distinct periods of the year when greater amounts of fish
are taken. These high months are from March to June and from August to December. In May no fish are reported off
the California coast while July is the poorest month for Mexican yellowfin.

The monthly catches of yellowfin tuna for 1928 have been compared with the average monthly catches for the
eight-year period from 1920 to 1927, inclusive, the catch off the coast of California and that off the Mexican coast
being treated separately. We find that while the early California catches as reflected in the eight-year average were
quite
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FIG. 58. Yellowfin tuna seasons. Comparison of 1928 monthly catches with averages for the eight-year period from
1920 to 1927, inclusive. (a) United States or California coast. (b) West coast of Mexico.
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high in 1928, they have sunk to an insignificant item in the total yellowfin tuna catch. Records for Mexican caught
fish show low early years with 1928 far eclipsing them and replacing the California coast as the chief source of sup-
ply.

FIG. 59. Skipjack seasons. (a) A comparison of 1928 monthly catches from the waters off the coast of California
with average monthly catches for the ten-year period from 1918 to 1927, inclusive. (b) A comparison of the

1927–1928 two-year monthly average catches off the west coast of Mexico with averages for the two-year periods,
1923–1924 and 1925–1926.

We find that the earlier years off the coast of the United States show an average monthly catch of 5,000,000
pounds for September and October, the high months, while in 1928 the greatest catch was made in
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September and was less than 500,000 pounds. As stated above the reverse is true concerning the quantities of yel-
lowfin taken off the Mexican coast, the earlier years show an average catch of 1,000,000 and 2,000,000 pounds for
the high months of May and October, respectively, while the high months of April and October in 1928 record a
catch of 6,000,000 and 5,000,000 pounds, respectively.

Skipjack, second in importance in the 1928 total tuna catch, of necessity has been shown in a different manner for
California than that used to show the catch off the Mexican coast. (See figure 59.) The 1928 monthly catches off the
coast of the United States have been compared with the average monthly catches for the ten-year period from 1918
to 1927, inclusive. The ten-year average monthly catches for skipjack taken off the California coast show that the
greatest quantities are caught between the months of June and November, with the height of the season coming in
September, and a few fish are taken each month in the year. The 1928 monthly catches differed from this average
procedure in that no skipjack was taken until the month of August when 3,000,000 pounds were caught, making this
first month the highest for that year. One-third of that amount was taken in September and the fish became scarcer
until only 100 pounds were reported for December.

In the earlier years of the tuna industry, a great deal of the fish was reported to the Division of Fish and Game
merely as "tuna." The buyers who made the reports were able to distinguish one from another, but there was confu-
sion concerning the proper name of each variety of tuna. Skipjack was not reported from Mexico in any quantities
until 1919 and the first four years, 1919 to 1922, which are shown in our records, give insignificant amounts and
perhaps because of the confusion over the names and other difficulties, these figures when plotted would not give a
very accurate picture of the true skipjack season for that period. Then too the Mexican skipjack fishery was just de-
veloping and the boats were not making regular trips for cannery fish. In studying the monthly catch figures, it was
found that a comparison of the averages for two-year periods from 1923 to 1928, inclusive, showed an interesting
shift of the season, and this has been plotted in the lower half of figure 59. The monthly catch averages for
1923–1924 show October high, with the peak of the season in November; in the 1925–1926 monthly catch averages,
September is high, with the peak in October, one month earlier than it had been in the preceding two-year average.
The 1927–1928 peak comes still a month earlier, in September, and it is 6,000,000 pounds greater than any previous
average monthly catch. In the 1927–1928 catch average, August and October were also much higher than averages
for these months in previous years.

Skipjack is taken in small amounts during every month of the year off the Mexican coast, but from February to
June fair catches are made and although they are of little consequence as compared with the heavy fall catches, they
are of interest since here also is shown a shift in the season, the high month coming earlier in the later years. For
1923–1924 and for 1925–1926, May was the high month of this spring catch, while in the 1927–1928 monthly catch
averages, April surpassed all other spring months.
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Summing up the skipjack seasons, we find off the coast of both the United States and Mexico the height of the
season comes during the months of August, September and October. The shifting of the season may be entirely due
to the fact that the fishing effort is being concentrated on the fishery earlier than it had been in previous years.

FIG. 60. Bluefin tuna seasons. (a) A comparison of the 1927 and 1928 monthly catches off the coast of the United
States with an average of the monthly catches for the eight years from 1919 to 1926, inclusive. (b) Bluefin tuna

catches by years.
The large catch of bluefin tuna was one of the outstanding features of the 1928 California fishery events. Bluefin

tuna is taken in the northern portion of the tuna fishing area and for this reason the catches are made almost entirely
north of the United States-Mexican boundary line off the coast of California. Quantities of bluefin tuna were first re-
ported in our records in 1919. Bluefin was taken prior to that time but merely reported to us as "tuna," unclassified
as to species and mixed with other varieties. In 1919, 15,000,000 pounds were taken and the catch for no year since
then has come anywhere near that amount until in 1928, when close to 14,000,000 pounds were landed.
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(See figure 60.) In 1920, following the high year a good catch of 10,500,000 pounds was reported, but 1921 was the
lowest year on record with a catch less than 2,000,000 pounds. After 1921, the catch gradually came up but the in-
crease from year to year was so small it was of no consequence. The splendid 1928 season has renewed interest in
the bluefin fishery and has even engendered the hope in fishery circles that the albacore, like the bluefin, may some
day again be taken in great quantities off the California coast.

FIG. 61. Bonito seasons. (a) 1928 monthly catches off the coast of the United States compared with two eight-year
periods, 1916–1921 and 1922–1928. (b) 1928 catch off the west coast of Mexico compared with average monthly

catches for ten-year period from 1918 to 1927, inclusive.
In plotting the monthly catches of bluefin tuna, it was found that the 1927 season differed somewhat from the av-

erage season for years previous and also from the 1928 season. As shown in figure 60, the height of the average sea-
son for the eight-year period from 1919 to 1926, inclusive, is quite markedly in July while the high months are from
May to October with a few fish taken in March and April. The
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1928 monthly catch curve follows the average curve, the only difference being for this last year, the peak month was
4,000,000 pounds greater than the average. In 1927, however, no bluefin was taken until June. July as usual was the
high month with a catch of about 1,500,000 pounds, much lower than the 1928 July catch. In September a good
catch was made and from then on bluefin was reported each month until February, 1928. We have never before had
bluefin reported during the winter months from November to February.

The bonito is of less importance than the other tunas. (See figure 61.) It is not taken in as great quantities, possibly
because it is not as desirable for canning. It is taken all year and apparently is available in considerable quantities
from April to December off the coast of the United States and from August to January off the Mexican coast.

The season off the California coast has been earlier each year, and as with the skipjack off the coast of Mexico,
this shifting of season to an earlier period may be caused by the fishermen going out for these fish sooner. They may
have been available just as early in previous years but they were not sought by the fishermen.

In the six-year monthly average from 1916 to 1921, inclusive, the heavy catches were made from June to Decem-
ber, with September as the peak month. In the next six-year monthly average from 1922 to 1927, inclusive, the sea-
son was from May to December, with August taking first place. The 1928 season ran from April to November and
although the peak came in July, one month earlier than the average for the six years previous, there was another high
point still earlier. May, which for the twelve years prior had shown very small catches, showed a total of over
3,000,000 pounds so that the large bonito catches for 1928 were made much earlier than ever before and the season
extended over a longer period.

The Mexican bonito season for 1928 ran from August to January with the greatest catches being made in October.
This, too, is earlier than the average for the twelve-year period preceding, when the season ran from September to
March with the high point in December.

The bonito season is more apt to be influenced by the seasons for the other species of tuna. The large bonito
catches off the coast of Mexico are made when the boats are in southern waters seeking the yellowfin and skipjack.
The large catches off the coast of California appear to be made when other species of tuna are not available.

In comparing the 1928 albacore catch with the average monthly catches for the twelve years just preceding (see
figure 62), we get a very clear-cut idea of just how far below the average the 1928 catch of albacore actually was as
well as a picture of the season. As shown by the monthly averages for a twelve-year period from 1916–1927, inclus-
ive, the albacore season comes between the months of May and November, with the greatest quantities taken in July.
Occasional albacore are landed each month in the year. In spite of the very small catch in 1928, the season for that
year ran true to form although shorter than usual, from June to September with July the leading month and no fish
reported during the other months of the year. Albacore is seldom caught below the international line and the 1928
catch was made up entirely of locally caught fish, but small amounts from
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FIG. 62. Albacore seasons. (a) 1928 monthly catches off the California coast compared with average monthly
catches of Mexico and the United States combined, covering the twelve-year period, 1916 to 1927, inclusive. (b)

1928 monthly albacore landings in California ports, showing local catches and importations from Japan and
Hawaii.
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below the boundary have been included with the California catch in the twelve-year averages. Albacore shipments
from Japan and Hawaii have not been included in the comparison of the local seasons, since they are from different
fishing areas.

The introductory shipments from Japan were made in 1925. In 1927, there were 78,000 pounds imported and
packed in the canneries at San Pedro, which proved the commercial success of the experiment. In 1928, a total of
4,000,000 pounds of fresh albacore came to the United States from Japan, and 57,000 pounds from Hawaii. The
3,500,000 pounds from Japan and 8000 pounds from Hawaii imported during the first six months of 1929, would in-
dicate that these shipments will continue to come now that the practicability of importing the fresh fish from such
distant places to the canneries in California has been proven.

Importations from Japan for 1928 (as shown in the lower half of figure 62), far surpassed the local albacore catch.
The Japanese fish was all received during the early months of the year, from January to June, the greatest amounts
coming to California in March. This may be an indication of the Japanese albacore season, but it is hard to tell ac-
curately with so many considerations entering in the case. There is the question of what percentage of the total Ja-
panese catch the 4,000,000 pounds shipped to the United States might be; the Japanese market conditions are also to
be taken into account, as well as the arrangements for shipping perishable fish across the Pacific Ocean, the price
and the demand in California.

Following the Japanese shipments which were received during the first six months of 1928, from June to Septem-
ber, the local catches of albacore were made, and to complete the discussion of the year most of the Hawaiian fish
was received from August to December, with a few in June. Although the Hawaiian shipments have not been very
large thus far, it is possible that with a market for the fish in the United States the Hawaiian "Ahi" or albacore fish-
ery will develop to meet this new demand if it is not already being exploited to full capacity. As with the Japanese
fish it is difficult to tell whether the date of arrival of albacore shipments from Hawaii, from June to December,
would indicate accurately the months when this fish is most abundant in the waters about the Islands. However, it
probably is a fair indication of the seasons and it is of interest to note the differences with the height of the Japanese
season in the spring, the local fish being taken in the summer months, and the greatest quantities recorded from the
Hawaiian Islands in the fall months.

Summing up the 1928 tuna season as a whole, it was a very good year. The total landings in California amounted
to approximately 68,500,000 pounds, with 44,500,000 pounds of this amount coming from the waters off the west
coast of Mexico; 20,000,000 pounds were locally caught fish, and from Japan and Hawaii there were imported
4,000,000 pounds. The total was above the average for the past thirteen-year period and 1927 is the only year when
this amount was exceeded. The 1927 catch was 13,000,000 pounds greater than that for 1928, but the 1928 landings
were 11,000,000 pounds greater than the highest amount reported for any year prior to 1927, so that measuring the
success of the season from that angle, there is little cause for complaint.
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NOTE.—The conclusions which have been drawn above are based on such data for 1928 as are available at this
time. There are apt to be slight discrepancies in the total amounts of local and Mexican tuna, which an audit of the
books of the California canneries may disclose, but the additions or changes in figures will not be of sufficient con-
sequence to affect the integrity of the information given above. In due course, the additions and corrections of con-
sequence will be printed to supplement the present work.
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1 See table of "Totuava Importations, 1928," on page 109.

20. MONTHLY CATCHES LANDED IN CALIFORNIA BY DISTRICTS
FOR 1928
The following tables were compiled from the records received through the medium of the "pink ticket" system of the
Bureau of Commercial Fisheries of the Division of Fish and Game of California. There have been included the fish
brought into California from the territorial waters of Mexico, from the high seas off the coast of Mexico and Costa
Rica, as well as albacore brought from Japan and Hawaii for the southern California canneries.1 Fishery products
counted rather than weighed, were converted into pounds by using the following factors:
Crabs, one dozen 24 pounds
Frogs, one dozen 4 pounds
Terrapins, one dozen 24 pounds
Eastern oysters, one hundred 22 pounds
Ecrevisse, one dozen 3 pounds

The point of origin has been shown for the species which are not taken entirely in local waters, and also the
amounts imported from each fishing area.
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21. 1928 MONTHLY LANDINGS FOR THE STATE OF CALIFORNIA
The combined landings in all districts of the state are shown in the following table. (See also table of "Totuava Im-
portations, 1928," on page 109.) As in the preceding tables these figures include importations and the point of origin
of the catches is shown as well as the total landings for each species where the catches are not made entirely off the
coast of the State of California.
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22. TOTUAVA IMPORTATIONS
In the foregoing tables there have been recorded 841,357 pounds of totuava brought into California from the Gulf of
California, Mexico, by trucks. This amount covers poundage reported by dealers to the Division of Fish and Game
under the "pink ticket" system. Because this fish is caught in the Gulf of California, Mexico, trucked overland and
comes into the United States through inland ports of entry, some of the dealers in California have been under the im-
pression that it is not necessary to make the regular report to the state covering the amounts received. The records
therefore are incomplete.

Through the courtesy of the United States customs officials at several of the border entry ports, George Roger
Chute of the California State Fisheries Laboratory staff was enabled to check Custom House records of truckloads
entering from Mexico bound for California coast cities. The result of this check is given in the table below which
raises the totuava receipts to 2,111,116 pounds for 1928. There is a possibility that even this figure is less than the
actual amount shipped to California during the year, since it was not possible to check the entries at all of the border
towns. Because of the fact that considerable corvina is mixed with the loads of "Mexican white sea bass" or totuava
coming over the border, it is difficult to get an accurate check of the actual poundage of each variety imported.

In the arrays shown in figures 2 and 57, the greater amount as taken from the table below was used in an endeavor
to give a more accurate picture of the importance of the totuava landings and a better comparison with the figures
for other species. Further reference to the confusion in the totuava and white sea bass figures is given on page 48 in
the article on "White Sea Bass," by S. S. Whitehead.

Calexico Yuma Total
January 126,194 195,609 321,803
February 234,247 272,765 507,012
March 137,463 297,951 435,414
April 151,813 97,576 249,389
May 24,942 46,155 71,097
June 22,495 9,565 32,060
July 251 200 451
August 671 ________ 671
September 10,582 ________ 10,582
October 33,706 17,050 50,756
November 30,382 117,896 148,278
December 61,066 222,537 283,603
Totals (calendar year) 833,812 1,277,304 2,111,116
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* Out of print.

CALIFORNIA DIVISION OF FISH AND GAME
FISH BULLETINS
* No. 1. Report on Fish Conditions. 1913; 48 pp., 3 figs. Contains:

·The Abalone Industry in California. By Charles Lincoln Edwards.
·The Towing of Salmon and Steelhead Fry from Sacramento to the Sea in a "Live Car." By N. B. Scofield.
·The Problem of the Spiny Lobster. By Bennet M. Allen.
·Investigation of the Clams of California. By Harold Health.
·Investigation of the Life History of the Edible Crab (Cancer magister). By F. W. Weymouth.
·A General Report on a Quinnat Salmon Investigation carried on during the Spring and Summer of 1911. By N. B. Scofield.

Trout and Black Bass Planting and Transplanting in the San Joaquin and Southern Sierra Districts. By A. D. Fer-
guson.

* No. 2. The Scientific Investigation of Marine Fisheries as Related to the Work of the Fish and Game Commis-
sion in Southern California. By Will F. Thompson. 1919; 27 pp., 4 figs.

* No. 3. The Spawning of the Grunion (Leuresthes tenuis). By Will F. Thompson, assisted by Julia Bell
Thompson. July 15, 1919; 29 pp., 9 figs.

No. 4. The Edible Clams, Mussels and Scallops of California. By Frank W. Weymouth. Jan. 10, 1921; 74 pp., 19
pls., 26 figs.

* No. 5. A Key to the Families of Marine Fishes of the West Coast. By Edwin C. Starks. March 3, 1921; 16 pp., 4
figs.

* No. 6. A History of California Shore Whaling. By Edwin C. Starks. October, 1922; 38 pp., 22 figs.
* No. 7. The Life History and Growth of the Pismo Clam. By Frank W. Weymouth. 1923; 120 pp., 15 figs., 18

graphs.
* No. 8. Racial and Seasonal Variation in the Pacific Herring, California Sardine and California Anchovy. By Carl

L. Hubbs. February, 1925; 23 pp., 4 pls.
* No. 9. Preliminary Investigation of the Purse Seine Industry of Southern California. By Tage Skogsberg. 1925;

95 pp., 23 figs.
* No. 10. The Life History of Leuresthes tenuis, an Atherine Fish with Tide-controlled Spawning Habits. By

Frances N. Clark. October, 1925; 51 pp., 6 graphs, 7 pls.
No. 11. The California Sardine. By the Staff of the California State Fisheries Laboratory. 1926; 221 pp., 74 figs.

·Thompson, Will F. The California Sardine and the Study of the Available Supply.
·Sette, Oscar Elton. Sampling the California Sardine: A Study of the Adequacy of Various Systems at Monterey.
·Higgins, Elmer H. A Study of Fluctuations in the Sardine Fishery at San Pedro.
·Thompson, Will F. Errors in the Method of Sampling Used in the Study of the California Sardine.
·Scofield, W. L. The Sardine at Monterey: Dominant Size Classes and their Progression, 1919–1923.

No. 12. The Weight-Length Relationship of the California Sardine (Sardina caerulea) at San Pedro. By Frances N.
Clark. 1928; 58 pp., 11 figs.

No. 13. The Seasonal Average Length Trends at Monterey of the California Sardine (Sardina caerulea). By Car-
roll B. Andrews. 1928; 13 pp., 6 figs.

No. 14. Reports on the Seals and Sea Lions of California. By Paul Bonnot. 1928; 61 pp., 38 figs.
No. 15. The Commercial Fish Catch of California for the Years 1926 and 1927. By the Bureau of Commercial

Fisheries. 1929; 94 pp., 52 figs.
No. 16. The Life History of the California Jack Smelt, Atherinopsis californiensis. By Frances N. Clark. 1929; 22

pp., 12 figs.
No. 17. Sacramento-San Joaquin Salmon (Oncorhynchus tschawytscha) Fishery of California. By G. H. Clark.

1929; 72 pp., 32 figs.
No. 18. The Pismo Clam. Further Studies of Its Life-History and Depletion. By William C. Herrington. 1929.
No. 19. Sardine Fishing Methods at Monterey, California. By W. L. Scofield. 1929; 61 pp., 27 figs.
No. 20. The commercial Fish Catch of California for the Year 1928. By the staff of the Bureau of Commercial

Fisheries. 1930; 109 pp., 62 figs.
These bulletins are offered in exchange for the publications of other bodies engaged in marine research. Address:

California State Fisheries Laboratory Terminal Island, California.
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