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FOREWORD
In 1929 a series of fish bulletins was originated, the purpose of which was to present current statistics of the com-
mercial fish landings in California and to record historic notes and changes in conditions which affected these land-
ings. The record of the marine sport catch and the live bait fishery for sport fishing was added in 1949 and has been
included in subsequent bulletins. This bulletin is the fourteenth in the series.

Credit for this publication is due the staff of the statistical unit of the Bureau of Marine Fisheries. We acknow-
ledge with sincere appreciation the ever increasing assistance of the marine staff of the Bureau of Patrol who collect
the records and enforce the system. Without their interest the record would fail to reach its present degree of com-
pleteness.

November, 1952
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INTRODUCTION
This publication presents the total landings of commercial fish and shipments into California in the year 1951. It fol-
lows in organization the plan used in Bulletin No. 86, which presents comparable figures for 1950. The attempt has
been made, however, in this publication to differentiate more clearly the shipments into the State from the landings
of our own fleet, and the arrangement within some of the tables has been slightly revised to facilitate the use of land-
ing figures, as defined on page 24. Thus in Table 15, the landings of the California fleet have been totaled and
shown in a separate column, with the shipments segregated in the next column. Experience has shown that this ar-
rangement enhances the reference value of the tables. This policy has been pursued wherever possible throughout
the tables.

A second minor departure from previous policy pertains to Figure 2 and Table 7. It has been customary in the past
to omit the mollusks and crustaceans from these totals. In the present case they have been included. The difference
in totals is small and will not impair comparison of the successive graphs. Anyone using these tables for more than
superficial reference should first read the "Explanation of Tables" on page 24.

All catch statistics are influenced by economic demand as well as by the abundance of the supply. In using and in-
terpreting the statistics of 1951, at least two economic factors must be considered.

The year 1951 was one of crises in the tuna industry. The phenomenal growth in the post-war years of the tuna
fleet with its augmented catch, in conjunction with increased imports of canned and frozen tuna from abroad, gradu-
ally piled up a surplus of unsold goods. Early in 1951 the industry was forced to call a halt, and throughout the year
the local fleet was either idle or fishing on a rotation basis. Whereas 193 regular tuna boats made 887 deliveries in
1950, 227 tuna boats in 1951 made only 818 deliveries. The average number of deliveries in 1951, 3.6 per boat,
compares with 4.6 per boat in 1950. The decrease in catch was not proportionate. The explanation is that when in
1951 a vessel was released to fish, it stayed out until it filled its holds, knowing that it would be tied up again when
it returned; whereas in 1950 it was often more productive to return to port with a partial load. These factors must be
considered when interpreting the catch of 1951.

While the tuna fleet was idle, the industry was active in attempting legislative curbs on foreign imports. The com-
mon threat to the domestic plants and fleet forced concerted action on the part of all concerned. Such effort may
have a profound effect upon the future of the tuna fishery.

Meanwhile in the sardine industry the year witnessed the culmination of a trend, associated with the decline in the
fishery, from reduction to canning. Although 84 permits were issued to reduce a total of 150,000 tons of sardines,
only 1,022 tons of this amount were used. The reasons were largely economic. The season's catch was roughly only
35 percent of that of the preceding year and the price per ton went up accordingly.
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This high price coupled with a strong demand for canned sardines took the incentive and the profit out of reduction,
and everything that could be packed went into the cans.

The failure of the sardine fishery was absolute in northern California, and almost so at Monterey. This stimulated
wholesale trucking of fish both north and south. of the 25,000 tons processed in Monterey plants, only 878 tons were
landed there by fishing boats. The balance was received by truck and originated almost entirely in southern Califor-
nia. At the same time, so great was competition for sardines, that many of the canners in the Los Angeles region
trucked loads to their plants from Santa Barbara and Port Hueneme.

These are but two of the economic factors which influenced the catch of 1951. Numerous others were operative,
and must be evaluated in any analyses of the detailed catch statistics.

The report on the anchovy case pack requirements has been included in this bulletin because the latter offered the
first chance of publication. The information in this article was needed, and in order to make it generally available, it
was decided to publish it at the earliest opportunity.

8



1 Special reduction permits are occasionally issued to meet some local or transient emergency, such as the elimination of carp from infested in-
land waters.

1. ACKNOWLEDGMENTS
The topic of this report was a problem assigned to the statistical unit of the Bureau of Marine Fisheries. The problem
was delegated to the author who in turn elicited the assistance of a number of people in the actual collection of the
data. Acknowledgment of this help from Messrs. C. E. Blunt, E. C. Greenhood and especially D. J. Miller who ob-
tained the bulk of the information, is gratefully made. The writer must necessarily assume the responsibility for the
conclusions and recommendations.

For the calculations, tabulations and preparation of tables and manuscript the writer is indebted to Mrs. C. J. La-
ing and Mr. S. Imamura. The help and cooperation of employees and the management of the several canneries in
which the work was done is likewise acknowledged. Without this assistance from all concerned the work could not
have been accomplished.

2. THE PROBLEM
The California Fish and Game Code prohibits the reduction of whole fish of any species, except under special per-
mit. Such permits have been issued only in the case of sardines and shark carcasses,1 and in these cases reduction is
rigorously controlled.

Reduction, however, is a necessary adjunct of canning operations, because all nonedible portions of fish used for
canning and all fish scrap must be disposed of. Reduction is the most sanitary and most economic means of utiliza-
tion. The resulting meal, with its high protein content, is a valuable constituent of stock and poultry food, and the ex-
tracted oils find many industrial uses. Hence reduction, besides providing a means of disposal, helps materially to
reduce the over-all cost of canning operations.

As a portion of each fish canned goes into reduction, and as it is illegal to reduce whole fish, the Department of
Fish and Game is confronted with the problem of determining what percentage of the catch of any species should be
canned. In all but a few cases economic factors eliminate this problem. The overwhelming majority of species taken
have too great a food value to warrant any reduction of whole fish. At the present time only the sardine and the
northern anchovy, Engraulis mordax, are available both in sufficient quantity and at a sufficiently low cost to make
reduction potentially profitable, and the price and scarcity of sardines is rapidly taking it out of this class. Sardines
have been reduced under permit for a number of years, and the case pack
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requirements have been set low enough to permit the reduction of approximately one-third of each ton taken for can-
ning. In the case of the anchovy, on the contrary, no reduction has ever been permitted, and the required case pack is
high enough to preclude any appreciable reduction of whole fish. For the pack in one-pound oval cans the canners
are required to put up 864 cans, or 18 cases containing 48 cans each, per ton of whole fish received. For each size of
container used an equivalent case pack is specified.

A summary of the regulations governing the pack of anchovies and the required case pack follows:
1-lb. tall or oval 864 cans
(864 cans are equal to 18 cases, 48 cans to case)
No. 10 120 cans
(120 cans are equal to 20 cases, 6 cans to case)
½-lb. oval or 9-oz. oblong 1,344 cans
(1,344 cans are equal to 28 cases, 48 cans to case)
½-lb. buffet 1,584 cans
(1,584 cans are equal to 33 cases, 48 cans to case)
¼-lb. oblong 2,600 cans
(2,600 cans are equal to 26 cases, 100 cans to case)
5-oz. or 6-oz. round 2,133 cans
(2,133 cans are equal to 21# cases, 100 cans to case)

Any canner of anchovies desiring to pack in cans of a size or style not listed above must submit samples of the
pack to the commission, and secure the acceptable equivalent before engaging in packing such size or style of pack.

Recently these requirements have been criticized by some segments of the industry on the grounds that canners
cannot always obtain this yield per ton. The reasons for such failure and the merits of the arguments advanced
against a high case pack will be discussed after the presentation of evidence collected in six sample runs made at six
separate plants located in three ports. One sample was run through a plant at Port Hueneme, three at Monterey and
two at San Francisco. In addition, the raw-fish fill of container was investigated in three other plants to obtain as
complete information as circumstances permitted.

Basically, the number of cans that can be packed from a ton of fish depends upon the amount of edible fish per
ton of whole fish received, and upon the amount of fish in each can. Both these factors are variables. The amount of
edible fish should be determined on the basis of generally current cannery practices, while the fill of container
should be based upon the maximum customary fill of each sized container. The former factor, i.e., the amount of ed-
ible meat per ton of whole fish received, is for all practical purposes independent of the size and type of container
used to pack it in. And as this is the controlling factor in setting case packs, it will be considered first.

3. AMOUNT OF EDIBLE MEAT PER TON OF FISH
The procedure followed in all these tests was to take a random sample of about 200 pounds of fish from the load. In
most cases the sample was taken directly or indirectly from the receiving tanks into which the fish were conveyed
from the unloading dock and scale. A cutting table was cleared and cleaned, and the entire weighed sample dumped
on to this
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table. Here the heads and tails were cut and separated mechanically from the utilizable portion of the fish. In four of
the six plants the viscera were at the same time removed by means of suction cups. In the two remaining plants, not
equipped with the latter, the viscera were in part withdrawn with the head.

As the cut (edible) sections emerged from the machines, they were collected on trays. When the entire sample had
been cut the total amount of cut sections (destined for the packing tables) was weighed. Everything remaining on the
cutting table, consisting of broken fish and fish of other species, was then collected and weighed. The latter weight
was deducted from the sample weight to give the actual weight of whole, sound anchovies in the sample. It also
gave the percentage admixture in the load. The weight of heads, tails and removed viscera was obtained by subtrac-
tion, as it was impractical to collect these portions because they dropped, as they were cut, into flumes or on to con-
veyers which carried them to the reduction plant.

The containers of cut (edible) sections were then taken to the packing tables. In all but one case the sample was
packed into cans by one or two women detailed to that job by the packing-room foreman. In one case the sample
was packed by the entire packing crew. The latter method averaged the packing skill and practices of all individuals,
whereas the former method could be biased by the particular practice of the individual. To detect and allow for this,
a large number of filled cans were taken from the production line and weighed, for comparison with the above res-
ults. As could be expected, such sample averages varied considerably. Average differences between production line
weights and the sample weights differed by as much as 0.3 ounces per can. However, the difference was not consist-
ent, and the production line weights were in some cases greater and in others less than the sample cans. In the
presentation of the results from the six samples only the sample weights will be given, while the production line
weights will be included in the over-all averages used in determining the accepted fill of container.

However the packing was done, the filled cans (without lids or sauce) were collected, counted and weighed, either
collectively or in batches of 1 to 4, upon a laboratory scale. This gave the total weight of packed fish derived from
the original sample, plus the weight of the specific number of cans used. In the first four trials the average weight of
individual cans was determined by weighing (before or after the run) from 50 to 200 clean, empty cans, without lids.
However, in the course of this work it was discovered that, while the variation in weight of individual cans within a
given batch was small, nevertheless there was an appreciable and consistent difference in the weight of cans from
different lots. Hence in the last two samples, the fish was packed in cans that had been previously weighed and se-
gregated.

Table 1 shows the actual weights of fish, at various stages in processing, in the six separate samples. All percent-
ages are based upon the corresponding stage. Thus the percent of broken and mixed fish is based upon the weight of
the initial load. The cleaning loss is based upon the weight of whole, sound anchovies; while the packing loss is
based upon line 5, the weight of cut sections.
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TABLE 1
Results of Six Determinations of the Proportionate Amount of Fish Going Into Cans, and the Processing Losses.
The Percentages Are Based Upon the Preceding Item. Thus the Cleaning Loss Is Figured From Item 3, and the

Packing Loss From Item 5.
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TABLE 1—Cont'd.
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TABLE 2
Condensation of Table 1 Showing Total Losses and Utilizable Fish in Pounds and Percent, Based on Six Samples

In Table 2 the results are condensed. The six sample values have been combined and the resulting percentages de-
termined to give the average condition in the six plants.

Table 3 shows the pack resulting from these samples. Table 4 combines the sample values in order to give repres-
entative average figures for use with each size of container. Additional data on fill of container is presented later.

It appears from the above experiments that 48 to 55 percent of a load of whole, sound anchovies is utilizable in
the can. The remaining percentage consisting of heads, tails, viscera and broken fish is necessarily discarded and is
processed into fish meal and oil. On the basis of these tests one must conclude that there is a minimum of 956
pounds and an average of 1,044 pounds of edible meat in each ton of whole, sound anchovies received for pro-
cessing.

This, however, is indicative of the potential rather than the actual yield. It indicates what percentage of the fish
can be recovered in the can under prevailing cannery practice from a ton of whole, sound anchovies. While the pro-
cedure followed in these tests was based on plant rather than laboratory conditions, there are two sources of loss that
have not been adequately considered which will lower the above yields.

One is the precentage admixture in occasional loads, in excess of the normal and nominal values obtained above.
Discussion of this subject will be deferred until later. The second may be termed a conveyor loss. In the path of the
fish through the plant from unloading to the filled and sealed cans, they travel from each operation in the process to
the next in flumes or conveyors. In this journey there is an inevitable loss caused by mechanical damage to occa-
sional fish or parts thereof, or by actual loss of whole fish or sections from the conveyors or tables. In the described
tests the cut sections were taken from the cutting machines and carried directly to and placed upon the packing
tables, thus eliminating any conveyor travel in this interval with its resulting loss. Allowance should therefore be
made for this in fixing the amount of utilizable fish per ton.
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TABLE 3
Data on the Number of Cans Packed From Each Sample, and Derived Information
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TABLE 4
Recapitulation of Table 3 Showing for the 202 x 308 Can the Average Values Resulting From the Sample Runs

As all other operational losses were duplicated in the test runs, this conveyor loss can be approximated by com-
paring the sample yield with the actual plant yield for that day's operation. The difference in yields per ton reflects
the losses suffered in the mechanical transportation of fish and parts of fish through the plant.

Comparison of the above yields in three plants suggests an average value of 5 percent. The figure is admittedly an
estimate, and the loss from this source undoubtedly varies from plant to plant, and probably from day to day.
However, the three plants tested were average installations, and the values obtained were not too discordant. They
were 3.55, 4.98 and 5.80 percent respectively, and the figures were obtained by converting the difference in case
pack per ton between plant and sample yields into a percentage of the potential or sample yield. The average of these
three values is 4.78, so that a 5 percent allowance for conveyor losses is a fair, if arbitrary, value to use. Hence the
amount of utilizable fish finally put into cans in the six trial runs (Table 1, line 8) would be reduced by 5 percent in
average plant operation, to:
Sample 1 990 lbs.
Sample 2 1,025 lbs.
Sample 3 987 lbs.
Sample 4 962 lbs.
Sample 5 1,047 lbs.
Sample 6 907 lbs.

This reduces the corresponding average, 1,044 of Table 2, to 992 pounds. This figure can be accepted, on the
basis of the above actual tests, as a fair average value of the amount of edible meat that actually goes into the can, ir-
respective of the particular container used, from a ton (2,000 lbs.) of whole, sound anchovies.

The average figures presented thus far are based upon a ton of whole, sound anchovies. Such loads are perhaps
never received at a plant. Inevitably there is a nominal admixture with other species, and a nominal percentage of
broken, nonutilizable anchovies. The extent of this loss is shown in each sample. A deduction of 3 percent from the
initial average load will convert this into one of whole, sound anchovies. As all apparent losses have now been de-
termined, the foregoing results may be summarized in terms of a ton of anchovies as received at a plant.
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1 A can is completely defined by its shape and dimensions in inches and sixteenths of an inch. Thus the symbols above adequately define a
nine-ounce oblong can measuring 5 9/16 inches in length by 3 5/16 inches in width and 1 3/16 inches in height.

Loss Remaining
Percent Pounds

a. Original load 2,000
b. Broken and mixed fish 3.0 60 1,940
c. Cutting and cleaning loss 45.0 873 1,067
d. Conveyor loss 5.0 53 1,014
e. Packing loss 5.6 57 957
f. Raw fish in cans 957

Hence one may conclude that under average existing cannery conditions 957 pounds of edible meat goes into the
can from every ton of fish received at a plant as anchovies. This figure may be rounded off to 960 pounds, and used
henceforth for determining case packs.

That these allowances for losses are liberal is shown by a seventh sample taken from an efficient, small cannery
without a reduction plant, where every effort is made to salvage all utilizable fish. The corresponding actual losses,
and residual fish in this sample, prorated to 2,000 pounds of fish, are as follows:

Loss Remaining
Percent Pounds

a. Original load 2,000
b. Broken and mixed fish 1.0 19 1,981
c. Cutting and cleaning loss 31.3 620 1,361
d. Packing loss 3.8 52 1,309
e. Raw fish in cans 1,309

If to these sample values (c. above) the 5 percent conveyor loss is applied, the actual amount of utilizable fish in
cans becomes 1,244 pounds. The actual yield from a ton of fish is, in this case, 287 pounds greater than the average
of the six reported samples. Assuming for the present a six-ounce raw fish fill per 6-ounce round can this is equival-
ent to an increased production of 7.65 cases per ton.

4. FILL OF CONTAINER
Given the amount of utilizable raw fish (960 pounds) per ton of fish received, the question as to how many cans of a
given size and type should be packed per ton now becomes one of determining the average amount of raw fish that
goes into each can. In the six experimental packs only two sizes of container were used. One was the half-pound, or
nine-ounce oblong (509 x 305 x 103)1 can, and the other the six-ounce round (202 x 308) can. To supplement this
information all plants along the coast that were packing anchovies in this interval (September-October, 1952) were
visited, and the fill of container in other-sized cans was obtained wherever possible. The data thus obtained have
been combined in Table 5 with the sampling information presented above.

In the case of the six-ounce round can, there is considerable variation in fill of container, both in a given plant and
between plants. In general, two practices prevail. In one, the can is over-filled with raw fish so that the shrinkage
(roughly 13 percent in weight) in the subsequent exhausting leaves the can with the minimum head space. In this
practice a lesser amount of sauce is required to fill the packed can. In the second method the can is barely filled with
raw fish and the shrinkage caused by exhausting leaves the can with an appreciable head space. This practice re-
quires

17



TABLE 5
Average Fill of Containers and Case Packs, Based on All Available Data

a larger volume of sauce to fill the can. In both cases the net weight of contents, fish and sauce, is the same, but the
amount of fish in each can is appreciably different. Average values for the two practices approximate 5.24 and 6.00
ounces of raw fish per can. As the required case pack must be attainable by all packers, under average conditions
and according to prevailing practices, the higher value, corresponding to a greater weight of fish per can, should be
used as the normal fill of container.

If one accepts the results given in Table 5 as the normal fill of containers, the case packs that can be expected
from the average ton of anchovies as received at the plant can be calculated by dividing the amount of utilizable fish
per ton (960 pounds) by the corresponding average amount of raw fish in each sized can. The results are tabulated in
the fourth and fifth lines of Table 5. In the last line of this table the percentage that the required case pack forms of
the actual is shown for each size of container.

5. THE EVALUATION OF EXISTING REQUIREMENTS
It is apparent that in all cases the requirements are lower than the actual average yield in the average plant.
Moreover, monthly production reports submitted by the industry show that the required yields are regularly and con-
sistently met and exceeded by an appreciable margin. Thus in the first nine months of this year processors submitted
45 separate monthly production reports covering a pack of 212,727 cases of anchovies in four sizes of container. In
only one instance was there a violation of the case pack requirements. In roughly 60 separate packs reported in this
interval the required case pack was exceeded in 59 cases and the excess was appreciable. This fact in itself proves
that the existing requirements are not too stringent. Thus, with the various allowances made in arriving at the figure
960 pounds, the processor still has a leeway ranging from 6 percent in the case of ovals to 19 percent in the case of
the nine-ounce oblong can.

The only argument for lowered requirements that merits consideration is that loads of anchovies received at a
plant are at times excessively mixed with other fish, or with anchovies of a size unsuited for canning. If this were the
rule, then the requirements should be lowered accordingly. However, it remains the exception, and as such there are
adequate provisions in the Fish and Game Code to take care of it. In the first place, case packs are computed and re-
ported to this department on a
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monthly basis. Hence, any processor has the advantage of averaging occasional mixed loads with the good or aver-
age loads taken in the same 30-day interval. As the required case pack allows appreciable leeway, there is seldom
any difficulty in meeting the requirements over a monthly period.

In the second place the processor has the privilege, when a load of anchovies is received containing excessive
quantities of other species, of separating the latter in the presence of a representative of the Department of Fish and
Game, and either weighing the two portions separately or estimating the extent of admixture. When this is done, sep-
arate fish receipts are made for each portion and the case pack is computed on the weight of anchovies only. There
is, therefore, in this contingency, no legitimate excuse for failure to make the required case pack.

When, however, a load of anchovies is mixed, with respect to size of fish, the above provision does not apply. If a
processor chooses to accept such loads of fish, he must make the required case pack upon the entire load. Hence it is
of interest to know what minimum poundage of utilizable anchovies a load must contain in order to meet the re-
quired case pack.

Using the fill of containers listed in Table 5, it would require for each container size the following poundage of
raw fish in the can to make the required pack. These amounts correspond to the listed poundage of whole sound an-
chovies. These figures, in turn, will show the percentage of each ton of anchovies that must be suitable for canning.
Table 6 summarizes the results.

TABLE 6
The Amount of Edible Meat Needed per Ton to Meet the Required Case Packs, and the Corresponding Poundage

and Percent of Whole Sound Anchovies
This table shows that the requirements allow from 8.7 to 21.3 percent nonutilizable fish per ton of whole fish re-

ceived. It shows also that the allowances are not uniform.
What tolerance should be permitted is entirely arbitrary. It should, however, be equitable, and it should be gov-

erned by the intent of the regulations. As the sole intent of this regulation is to prevent primary reduction of whole
anchovies, the requirements should be high enough to accomplish that purpose, but low enough to permit the devel-
opment of a legitimate canning industry without excessive legal deterrents. High, attainable requirements will stimu-
late greater utilization and plant efficiency, whereas low requirements tend to foster reduction. Inasmuch as the
present regulations have accomplished their purpose the writer would recommend no change at this time.

In particular, the fills of containers are most conflicting and a potential source of nullifying any regulatory meas-
ures. If there is no standard or uniform fill of container, then it becomes impractical to set a logical
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and equitable case pack. If the fill of container is progressively decreasing, a periodical upward revision in require-
ments should be made. As this department has no jurisdiction over the fill, periodical sampling is necessary and the
requirements should be adjusted accordingly.

There appears to be a discrimination in the equivalents against the one-pound oval pack. This can be logically ex-
plained by fill of containers. By putting less raw fish in each can, correspondingly higher yields can be obtained, and
the effect of this upon the case pack is inversely proportionate to the size of the can and proportionate to the number
of cans per ton. Thus an ounce less raw fish per can makes a relative difference of 5.1 cases of six-ounce round cans
per ton, whereas this difference amounts to only 1.2 cases of the one-pound oval pack. Any change, therefore, in the
prevailing fill of containers necessitates a reconsideration of the case pack equivalents. Because insufficient samples
of all but the six-ounce can have been taken, and because no standard fill appears to be general, it is recommended
that no such revision be made at this time. A possible future downward revision of the one-pound oval requirement,
and an upward revision of the six-ounce round case pack is suggested by this preliminary survey.

This survey has also revealed the difficulties in establishing requirements. There are innumerable sources of error,
an excessive range in the results; and the lack of consistency and valid averages leaves tremendous latitude in the
choice of values to be used. Under these conditions it is impossible to establish regulations that will be equitable to
all packs and all processors. The present results are merely indicative. More comprehensive and conclusive results
would necessitate an amount of work not justified by the fluid condition existing in the industry. In particular, the
lack of any standard fills is disconcerting. Inasmuch as the existing requirements are both accomplishing their pur-
pose and are generally accepted by the majority, it seems advisable to recommend no present change.
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Common name Scientific name
Anchovy
Deep-bodied Anchoa compressa
Northern Engraulis mordax
Slough Anchoa delicatissima
Barracuda Sphyraena argentea
Bonito, California Sarda lineolata
Cabezone Scorpaenichthys marmoratus
Cabrilla Epinephelus analogus
Carp Cyprinus carpio
Catfish
White catfish Ictalurus catus
Brown bullhead Ameiurus nebulosus
Corbina, Mexican Cynoscion orthonopterus
Crevally Caranx sp.
Flounder, starry Platichthys stellatus
Flying fish, California Cypselurus californicus
Grouper Species of Mycteroperca
Hake Merluccius productus
Halibut, California Paralichthys californicus
Halibut, Pacific Hippoglossus stenolepis
Hardhead
Greaser blackfish Orthodon microlepidotus
Hardhead Mylopharodon conocephalus
Herring, Pacific Clupea pallasi
Kingfish
Kingfish Genyonemus lineatus
Queenfish Seriphus politus
Lingcod Ophiodon elongatus
Mackerel, jack Trachurus symmetricus
Mackerel, Pacific Pneumatophorus diego
Mullet Mugil cephalus
Perch
Blacksmith Chromis punctipinnis
Halfmoon Medialuna californiensis
Opaleye Girella nigricans
Salt-water perch Members of family Embiotocidae
Pike (Sacramento squawfish) Ptychocheilus grandis
Pompano, California Palometa simillima
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Rock bass
Kelp bass Paralabrax clathratus
Sand bass Paralabrax nebulifer
Rockfish All species of Sebastodes and Sebastolobus
Sablefish Anoplopoma fimbria
Salmon
King Oncorhynchus tshawytscha
Silver Oncorhynchus kisutch
Sand dab Species of Citharichthys
Sardine, Pacific Sardinops caerulea
Sculpin Scorpaena guttata
Sea bass, black Stereolepis gigas
Sea bass, white Cynoscion nobilis
Seatrout, greenling Hexagrammos decagrammus
Shad Alosa sapidissima
Shark
Basking shark Cetorhinus maximus
Dogfish Squalus acanthias
Gray smoothhound Mustelus californicus
Leopard shark Triakis semifasciata
Soupfin Galeorhinus zyopterus
Varying amounts of other species
Sheepshead, California Pimelometopon pulchrum
Sierra Scomberomorus sierra
Skate
Big Raja binoculata
California Raja inornata
Longnose Raja rhina
Varying amounts of other species
Skipjack, black Euthynnus lineatus
Smelt
Grunion Leuresthes tenuis
Jack smelt Atherinopsis californiensis
Surf smelt Hypomesus pretiosus
Top smelt Atherinops affinis
Small amounts of other Osmerids
Sole
English Parophrys vetulus
Dover Microstomus pacificus
Petrale Eopsetta jordani
Rex Glyptocephalus zachirus
Varying amounts of other species
Splittail Pogonichthys macrolepidotus
Swordfish, broadbill Xiphias gladius
Tomcod Microgadus proximus
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Tuna
Albacore Thunnus germo
Bigeye Parathunnus sibi
Bluefin tuna Thunnus thynnus
Skipjack Katsuwonus pelamis
Yellowfin tuna Neothunnus macropterus
Turbot
Curlfin Pleuronichthys decurrens
Diamond Hypsopsetta gattulata
Sharpridge Pleuronichthys verticalis
Small amounts of other
species
Wahoo Acanthocybium solandri
Whitebait Allosmerus attenuatus

Spirinchus starksi
Young of several other species

Whitefish, ocean Caulolatilus princeps
Yellowtail Seriola dorsalis
Crab, market Cancer magister
Crab, rock Cancer antennarius

Cancer anthonyi
Cancer productus

Lobster, spiny Panulirus interruptus
Shrimp Crago franciscorum

Crago nigricauda
Squilla sp.

Abalone
Pink Haliotis corrugata
Red Haliotis rufescens
Southern green Haliotis fulgens
Clam
Cockle Paphia staminea

Species of Chione
Gaper Schizothaerus nuttalli
Jackknife Tagelus californianus
Japanese Tapes semidecussata
Pismo Tivela stultorum
Softshell Mya arenaria
Washington Saxidomus nuttalli
Mussel Mytilus californianus

Mytilus edulis
Octopus Paroctopus apollyon
Oyster
Eastern Ostrea virginica
Native Ostrea lurida
Pacific Ostrea gigas
Prawn Pandalus sp.
Squid Loligo opalescens
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FIGURE 2. Total annual landings and shipments into California of commercial fish, mollusks and crustaceans. In-
cludes sardine deliveries to reduction ships during 1930 through 1938. See Table 7

FIGURE 3. The relative landings in 1951 of the more important commercial species. Includes shipments with the
catch of the California fleet. See Table 8

7. EXPLANATION OF TABLES
The tables published in this bulletin supply the complete available record of the commercial catch of fish, mollusks
and crustaceans landed in California. In these tables the catch is divided into two components, and in using the
tables it is important to appreciate the distinction. The major component is the catch of the California fleet of fishing
vessels. The other includes the shipments by common carrier into California of fresh fish originating in other states
or countries. Throughout the tables the first component is designated as the catch—or landings—of the California
fleet. The second is indicated by the one word "shipments."
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TABLE 7
Total Annual Landings and Shipments Into California of Commercial Fish, Mollusks and Crustaceans. Includes

Sardine Deliveries to Reduction Ships During 1930 Through 1938

TABLE 8
Total Commercial fish Landings and Shipments Into California During 1951

The catch of the California fleet is actually the aggregate of deliveries at California ports of all fresh fish, crusta-
ceans and mollusks caught by American fishing vessels in the Pacific Ocean and rivers and streams of California. It
is not strictly the total and exclusive catch of the California fishing fleet. The catch actually includes deliveries made
by fishing vessels based and registered in Oregon, Washington and Alaska. Conversely, many vessels of the Califor-
nia fleet deliver occasional loads to Oregon and Washington. However, these exceptions are nominal, and to all in-
tents and purposes the designation is correct.

The term shipment is used in the tables to separate all landings in California of fresh fish taken in other states or
countries by alien vessels, or vessels of other fleets, and delivered by rail, truck or ocean carrier. The largest portion
of the shipments consists of tuna imported frozen from abroad for processing in California. The records of such fish
destined
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FIGURE 4. Shows the relative value in 1951 of the more important commercial species. This chart is based on the
figures in Table 9, which are derived from the comparable figures in Table 8

to domestic canneries are complete and accurate. The records of shipments of fish destined for fresh consumption
are incomplete, because California fish receipts are not always made for loads trucked across a state or national
boundary. Thus, customs declarations show that there was a large poundage of lobster trucked across the United
States-Mexican boundary into Southern California, but of this amount only a fraction is reported on our fish receipts.

In Tables 10 to 13 inclusive, the term "yearly" has been intentionally employed in place of "annual," because the
year in question is the license year, extending from April 1 to March 31 of the succeeding year.

Whenever in these tables the value of the catch is given (Tables 9, and 24 to 31, inclusive) the value shown rep-
resents the amount paid to the fishermen. In the case of shipments the price paid by the buyer, as shown on the fish
receipt, is used. Where no price is shown a calculated value is applied, based on the average price per pound paid for
that species for the month in the area where the fish is delivered.

In the case of halibut delivered in the San Francisco region, two species are involved. In many instances the spe-
cies are not separated in the fish receipts. To avoid a grouping of the two in the records, the percentage composition
of the catch was determined by periodic sampling. Biologists of this bureau investigated market loads and determ-
ined the actual composition of the halibut catch. This is, over a period of time, consistently about 90 percent Pacific
halibut and 10 percent California halibut. Hence the total catch of halibut in the San Francisco region is shown in
this proportion.

The poundages shown in the tables are obtained from the weights shown on the individual fish receipts. The re-
ceipt does not always indicate whether the fish is cleaned or round. Nor does the receipt indicate, in the case of those
species normally cleaned by the fisherman, the extent
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TABLE 9
Value of Commercial Fish Landings and Shipments Into California During 1951

of the cleaning and the resulting weight loss. In such cases no adjustment is made in the tables for cleaning losses.
The poundage shown is the aggregate of all weights given on the individual fish receipts.

An exception to this rule is made for catfish. This species is invariably delivered cleaned, and as the cleaning loss
is 50 percent, the total poundage on the fish receipts is multiplied by two in the tables.

In the case of mollusks these are often purchased by number rather than by weight. Hence, appropriate average
conversion factors have been developed by sampling to convert to round weight, or weight in the shell. The factors
now in use are as follows:
Crab, market 2 pounds each
Abalone, red 50 pounds per dozen
Abalone, pink 35 pounds per dozen
Abalone, green 35 pounds per dozen
Clams, Mexican Pismo 8 pounds round weight per 1 pound cleaned weight
Clams, Washington 7 pounds per dozen
Oyster, Eastern 30 pounds per hundred
Oyster, Pacific 50 pounds per hundred, or 8 pounds per cleaned gallon

One item covering a shipment of Japanese clams is given in cleaned weight because no conversion factor was
available.

Many of the tables include fresh water species and species taken in inland waters. The poundages so taken are
credited to the adjacent coastal region. Thus, mullet from the Salton Sea is in all tables credited to the San Diego re-
gion, while carp from Clear Lake is included in the totals for the Sacramento region. In these two instances the fish
receipt record is supplemented by statistics supplied by the inland fisheries branch of the department, under whose
jurisdiction much of the fishing is conducted.

Tables 7 to 31 inclusive pertain to the commercial fisheries. Inasmuch as there is a large poundage of fish taken
by recreational fishermen, an estimate of this sport catch is shown in Table 32, and the amount of live bait used to
obtain this catch is shown in Table 33. The addition of these two tables gives a closer approximation to the total
yield of the species. Unfortunately, the estimated sport catch is recorded in numbers of fish rather than in weight of
fish. Experience has shown that in the sport fishery only the number of fish taken can be obtained with sufficient ac-
curacy. The amount of bait used is compiled from the daily bait records made out by those boats supplying the party
fishing boats. These figures do not include the quantities of bait used by the regular commercial fleet.
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TABLE 10
Yearly Number of Licensed Commercial Fishermen in California

TABLE 11
Number of Commercial Fishermen Licensed by Region, in the 1951–1952 License Year

TABLE 12
Yearly Number of Registered Fishing Boats, Grouped According to Length
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TABLE 13
Number of Registered Fishing Boats, Grouped by Length and Region of Home Port, During the 1951–1952 Sea-

son

29



TABLE 14
Origin of Shipments of Fresh Fish Into California During 1951
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TABLE 14
Origin of Shipments of Fresh Fish Into California During 1951
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TABLE 15
Origin of the Commercial Fish Landings and Shipments Into California During 1951

32



TABLE 15—Cont'd.
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TABLE 16
Monthly Landings and Shipments Into California During 1951
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TABLE 16—Cont'd.
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TABLE 16
Monthly Landings and Shipments Into California During 1951
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TABLE 17
Monthly Landings of the Commercial Fishing Boats in the Eureka Region During 1951
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TABLE 17
Monthly Landings of the Commercial Fishing Boats in the Eureka Region During 1951

38



TABLE 18
Monthly Landings and Shipments of Commercial Fish Into the Sacramento Region During 1951
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TABLE 19
Monthly Landings and Shipments of Commercial Fish Into the San Francisco Region During 1951
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TABLE 19—Cont'd.
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TABLE 20
Monthly Landings and Shipments of Commercial Fish Into the Monferey Region During 1951
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TABLE 20—Cont'd.
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TABLE 21
Monthly Landings of the Commercial Fishing Boats in the Santa Barbara Region During 1951
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TABLE 21—Cont'd.
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TABLE 22
Monthly Landings and Shipments of Commercial Fish Into the Los Angeles Region During 1951
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TABLE 22—Cont'd.
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TABLE 22
Monthly Landings and Shipments of Commercial Fish Into the Los Angeles Region During 1951
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TABLE 23
Monthly Landings and Shipments of Commercial Fish Into the San Diego Region During 1951
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TABLE 23
Monthly Landings and Shipments of Commercial Fish Into the San Diego Region During 1951
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TABLE 23—Cont'd.
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TABLE 24
The Value, by Region, of the Annual Landings and Shipments of Commercial Fish Into California During 1951
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TABLE 24—Cont'd.
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TABLE 24
The Value, by Region, of the Annual Landings and Shipments of Commercial Fish Into California During 1951
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TABLE 24
The Value, by Region, of the Annual Landings and Shipments of Commercial Fish Into California During 1951
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TABLE 24
The Value, by Region, of the Annual Landings and Shipments of Commercial Fish Into California During 1951
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TABLE 24—Cont'd.
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TABLE 25
Landings of the Commercial Fishing Boats in the Eureka Region During 1951, Shown by Port of Landing With

the Corresponding Values
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TABLE 26
Landings of the Commercial Fishing Boats and Shipments Into the Sacramento Region During 1951, Shown by

Port of Landing With the Corresponding Values

59



TABLE 27
Landings of the Commercial Fishing Boats and Shipments Into the San Francisco Region During 1951, Shown

by Port of Landing With the Corresponding Values
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TABLE 27
Landings of the Commercial Fishing Boats and Shipments Into the San Francisco Region During 1951, Shown

by Port of Landing With the Corresponding Values
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TABLE 28
Landings of the Commercial Fishing Boats and Shipments Into the Monterey Region During 1951, Shown by

Port of Landing With the Corresponding Values
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TABLE 29
Landings of the Commercial Fishing Boats in the Santa Barbara Region During 1951, Shown by Port of Land-

ing With the Corresponding Values
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TABLE 30
Landings of the Commercial Fishing Boats and Shipments Into the Los Angeles Region During 1951, Shown by

Port of Landing With the Corresponding Values
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TABLE 30
Landings of the Commercial Fishing Boats and Shipments Into the Los Angeles Region During 1951, Shown by

Port of Landing With the Corresponding Values
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TABLE 31
Landings of the Commercial Fishing Boats and Shipments Into the San Diego Region During 1951, Shown by

Port of Landing With the Corresponding Values

66



TABLE 32
The Recorded State-wide Catch, in Numbers of Fish, Made by Anglers Fishing From Licensed Party Boats and

the Number of Angler Days
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TABLE 33
The Recorded Catch of Live Bait in Southern California Made by the Vessels Supplying the Party Boat Fleet
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