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FOREWORD
This bulletin is a report on a continuing study of the pelagic marine fisheries of California under the sponsorship of
the Marine Research Committee.

The information presented is basic to the understanding of the fishery and is part of the foundation upon which a
more complete knowledge of its dynamics will be based.

The age and length composition of the catches of three of the more important pelagic marine fishes of California
are included in this bulletin. The data are presented in four separate papers.

The age and length composition of the sardine catch has been determined annually since the 1941–42 season.
Data previous to the 1955–56 season have appeared in nine reports. The age and length composition of the catches
of 1955–56 and 1956–57 are treated in separate papers (Felin, et al., for 1955–56; Wolf, et al., for 1956–57). Age
determinations of sardines are made from scale samples. A bibliography of previous reports in the series is given in
Wolf, et al.

The report on age composition of the Southern California catch of Pacific mackerel is the sixth in a continuing
series since the 1939–40 season. This report deals with the age compositions of the 1955–56 and 1956–57 seasons.
Age determinations of Pacific mackerel are made from otoliths. Previous reports in the series are listed under refer-
ences in the present report.

Age and length composition of the northern anchovy catch has been determined since the 1952–53 season. The
present report is the second in a continuing series. It covers the 1954–55, 1955–56 and 1956–57 seasons and in-
cludes length and age data for the commercial catch and the live bait catch. Age determinations are made from scale
samples.

Research on age and length compositions of the sardine and anchovy catches is conducted co-operatively by per-
sonnel of the Marine Resources Operations of the California Department of Fish and Game and the South Pacific
Fishery Investigations of the U. S. Fish and Wildlife Service. Determinations of the age composition of Pacific
mackerel catches are made by the California Department of Fish and Game. Both organizations gratefully acknow-
ledge the help provided by the Marine Research Committee in supplying the funds for the publication of the present
volume.
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1. AGE AND LENGTH COMPOSITION OF THE SARDINE CATCH OFF
THE PACIFIC COAST OF THE UNITED STATES AND MEXICO IN
1955–56

FRANCES E. FELIN and ROBERT S. WOLF
United States Fish and Wildlife Service

and
ANITA E. DAUGHERTY and DANIEL J. MILLER

Marine Resources Operations
California Department of Fish and Game

This is the tenth report on age and length composition of the catch of sardines (Sardinops caerulea) off the Pacific
coast of North America. Earlier reports give similar data from 1941–42 to the present season (Felin et al., 1955).

During the 1955–56 season, 73,257 tons were landed at California, all caught below Pt. Conception; this includes
fish landed at Santa Barbara, Port Hueneme, Santa Monica, Los Angeles-Long Beach Harbor, and Newport Beach.
Fish from Santa Barbara and Port Hueneme were trucked to Monterey, Moss Landing, and San Francisco. The
largest amount of trucking occurred during October, when the fish were most available in the vicinity of these two
ports and the Los Angeles area canneries were not operating. Later, some fish were trucked from Santa Monica and
Newport Beach to the Los Angeles area. A few landings in the central California area in October were made by
boats which caught fish below Pt. Conception and carried them northward in refrigerated brine tanks.

A total of 4,764 tons was landed in Baja California during the calendar year 1955. Landings from August through
December only are included here, to approximate the California season; during these months, 1,707 tons were
landed.

The fishing season in Southern California extended from October 1 through February 1; that in central California
from August 1 through January 15.

Sampling was conducted at Port Hueneme during October and at San Pedro during the remainder of the season by
personnel of the California Department of Fish and Game. Limited sampling at Ensenada was carried out by person-
nel of the U. S. Fish and Wildlife Service. Age determination was continued co-operatively by personnel of the Cali-
fornia Department of Fish and Game and the United States Fish and Wildlife Service.

Length-frequency distributions of sardines of each year class based on random scale samples taken at San Pedro
are reported by sex (Table 1). Nine year classes are represented in the catch, with numbers ranging from 458 fish of
the 1952 class (3-year-olds) to one fish each in the 1947 and 1946 classes (8- and 9-year-olds). There were 500
males and 430 females for a total of 930 fish samples for aging. Their lengths ranged from 192 mm. to 246 mm.
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Calendar dates and numbers for each lunar period of the 1955–56 season are presented in Table 2. Dates are given
from one full moon to the next. Lunar months have been numbered serially since "November" of the 1919–1920
season (Scofield, 1926).

Total tonnages and numbers of fish of each age are given for California and Baja California (Table 3). The estim-
ates of numbers have been derived in the same manner as described for preceding seasons (Felin, et al., 1953).
Three-year-old fish (1952 class) dominated the catch, making up nearly 49 percent of the fish landed by number.
The 1951 class (4-year-old fish) made up about 25 percent of the number of fish caught. Younger fish (1- and
2-year-olds) were not well represented in the catch, making up only about 15 percent of the landings.

The mean length and standard error of the mean for each year class sampled during the 1955–56 season are tabu-
lated by sex in Table 4. These calculations are based on the length composition of each age as presented in Table 1.
Mean lengths ranged from 203 mm. for the 1954 class (1-year-olds) to 222 mm. for both 1948 and 1949 classes (6-
and 7-year-olds).

1.1. REFERENCES
Felin, Frances E., John MacGregor, Anita E. Daugherty and Daniel J. Miller. 1955. Age and length composition of the sardine catch off the Pa-

cific coast of the United States and Mexico in 1954–55. Calif. Fish and Game, vol. 41, no. 4, p. 285–293.

1953. Age and length composition of the sardine catch off the Pacific coast of the United States and Mexico in 1952–53. Calif. Fish and Game,
vol. 39, no. 3, p. 409–417.

Scofield, W. L. 1926 . The sardine at Monterey: Dominant size-classes and their progression, 1919–1923. Calif. Fish and Game Comm., Fish
Bull. 11, p. 191–221.

8



TABLE 1
Length Composition of Year Classes in the San Pedro Catch, 1955–56 Season
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TABLE 2
Calendar Dates of Lunar Months for the 1955–56 Season
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TABLE 3
Age (Year Class) Composition of the Sardine Catch in the 1955–56 Season

(Numbers of fish are given in thousands, i.e., 000 omitted)
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TABLE 4
Number of Fish, Mean Length and Standard Error of the Mean for Each Year Class in the 1955–56 Season, by Area

of Catch
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2. AGE AND LENGTH COMPOSITION OF THE SARDINE CATCH OFF
THE PACIFIC COAST OF THE UNITED STATES AND MEXICO IN
1956–57

ROBERT S. WOLF and JOHN S. MacGREGOR
United States Fish and Wildlife Service

and
ANITA E. DAUGHERTY and DANIEL J. MILLER

Marine Resources Operations
California Department of Fish and Game

This is the eleventh report on age and length composition of the catch of sardines (Sardinops caerulea) off the Pa-
cific Coast of North America. It covers landings of the commercial fishery for the 1956–57 season. Earlier reports
give similar data from 1941–42 to the present season (see references).

During the season, 32,648 tons of sardines were landed in California. of this, 62 tons were landed at Avila in Au-
gust; the remainder was landed in Southern California after the October 1 opening of the season there. The latter in-
cluded 24,466 tons landed in the Los Angeles-Long Beach Harbor area, 7,812 tons at Santa Barbara-Port Hueneme,
207 tons at Newport Beach, 98 tons at Santa Monica, and 3 tons at San Diego. Fish landed at Avila were trucked to
San Francisco and Monterey for processing; fish landed at Santa Barbara and Port Hueneme were trucked to
Oxnard, Monterey, Moss Landing, and San Francisco.

A total of 12,053 tons of sardines was landed at Baja California ports during the calendar year 1956; 5,971 tons
were taken from "October," 1956, through "February," 1957, the period which approximates the Southern California
season. Sardines were landed at Ensenada and Cedros Island in Baja California.

The sardine fishing season extended from August 1 through January 15 in Central California, and from October 1
through February 1 in Southern California. From October 1 to October 8, only boats based at Port Hueneme and
Santa Barbara fished sardines. On October 8, the remainder of the Southern California sardine fleet started fishing.

Length and age samples were taken in Port Hueneme and San Pedro by personnel of the California Department of
Fish and Game. Limited sampling at Ensenada, Mexico, was done by personnel of the United States Fish and Wild-
life Service. Age determination was continued co-operatively by personnel of the California Department of Fish and
Game and the United States Fish and Wildlife Service.

The length compositions of the Southern California age samples are summarized by year class (Table 1). Separate
tabulations by sexes have been eliminated from this season's summary because seasonal sex ratios have not varied
significantly during 15 years of sampling (1941–42 to 1956–57). These data have been collected however, and are
available to anyone desiring them.

There were eight year classes represented in the Southern California catch including ages two through nine. The
623 fish sampled ranged in
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length from 198 mm. to 254 mm. There was relatively little difference in mean lengths of the eight year classes; ran-
ging from 224 mm. for 2-year-old fish to 236 mm. for 9-year-old fish.

Calendar dates of lunar months for the 1956–57 season are given in Table 2. Dates are given from one full moon
to the next. Lunar months have been numbered serially since "November" of the 1919–1920 season (Scofield,
1926).

The age composition of the sardine catch in the 1956–57 season is given in Table 3. Numbers of fish of each age
group are tabulated by lunar month and area of capture. Due to the low number of samples (6) taken at Ensenada,
numbers of fish at each age for Baja California were determined by the use of Southern California age data.

The 1952 class, as 4-year-olds, contributed approximately 43 percent to the total number of fish. This, together
with the 53 class (3-year-olds), comprised over 75 percent of the total. Only 7.5 percent of the catch (in numbers)
was made up of fish under 3 years old.

A table that appeared in previous reports of this series, dealing with number of fish, mean length, and standard er-
ror of the mean for each year class, has been discontinued. Numbers of fish and the mean length of each age are con-
tained in Table 1. Sufficient standard errors of mean lengths at each age have been published (Felin, op. cit.) to en-
able the reader to judge for himself the reliability of mean length determinations. These data are also available for
the current season and may be obtained upon request.

2.1. REFERENCES
Felin, Frances E., Ray Anas, Anita E. Daugherty and Leo Pinkas 1952. Age and length composition of the sardine catch off the Pacific coast of

the United States in 1951–52. Calif. Fish and Game, vol. 38, no. 3, p. 427–435.

Felin, Frances E., Anita E. Daugherty and Leo Pinkas 1950. Age and length composition of the sardine catch off the Pacific coast of the United
States and Canada in 1949–50. Calif. Fish and Game, vol. 36, no. 3, p. 241–249.

1951. Age and length composition of the sardine catch off the Pacific coast of the United States and Canada in 1950–51. Calif. Fish and Game,
vol. 37, no. 3, p. 339–349.

Felin, Frances E., John MacGregor, Anita E. Daugherty and Daniel J. Miller 1953. Age and length composition of the sardine catch off the Pa-
cific coast of the United States and Mexico in 1952–53. Calif. Fish and Game, vol. 39, no. 3, p. 409–417.

1954. Age and length composition of the sardine catch off the Pacific coast of the United States and Mexico in 1953–54. Calif. Fish and Game,
vol. 40, no. 4, p. 423–431.

1955. Age and length composition of the sardine catch off the Pacific coast of the United States and Mexico in 1954–55. Calif. Fish and Game,
vol. 41, no. 4, p. 285–293.

Felin, Frances E., and Julius B. Phillips 1948. Age and length composition of the sardine catch off the Pacific coast of the United States and
Canada, 1941–42 through 1946–47. Calif. Div. Fish and Game, Fish Bull. 69, 122 p.

Felin, Frances E., Julius B. Phillips and Anita E. Daugherty 1949. Age and length composition of the sardine catch off the Pacific coast of the
United States and Canada in 1948–49. Calif. Fish and Game, vol. 35, no. 3, p. 165–183.
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Felin, Frances E., Robert S. Wolf, Anita Daugherty and Daniel J. Miller 1958. Age and length composition of the sardine catch off the Pacific
coast of the United States and Mexico in 1955–56. Calif. Dept. Fish and Game, Fish Bul. 106, p.

Mosher, Kenneth H., Frances E. Felin and Julius B. Phillips 1949. Age and length composition of the sardine catch off the Pacific coast of the
United States and Canada in 1947–48. Calif. Fish and Game, vol. 35, no. 1, p. 15–40.

Scofield, W. L. 1926. The sardine at Monterey: Dominant size-classes and their progression, 1919–1923. Calif. Fish and Game Comm., Fish
Bull. 11, p. 191–221.
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TABLE 1
Length Composition of Year Classes in the Southern California Catch, 1956–57 Season

TABLE 2
Calendar Dates of Lunar Months for the 1956–57 Season
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TABLE 3
Age (Year Class) Composition of the Sardine Catch in the 1956–57 Season

(numbers of fish are given in thousands, i.e., 000 omitted)
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3. AGE COMPOSITION OF THE SOUTHERN CALIFORNIA CATCH OF
PACIFIC MACKEREL FOR THE TWO SEASONS, 1955–56 AND 1956–57

By JOHN E. FITCH
Marine Resources Operations California Department of Fish and Game

This is the sixth report on the age composition of the Pacific mackerel, Pneumatophorus diego, catch. The methods
of sampling, age determination and estimation of numbers of fish are the same as those used in previous reports
which covered the period 1939–40 through 1954–55. The catch of 26,756,000 pounds during 1955–56 was almost
identical to the 1954–55 catch which was poorer than any season from 1933–34 through 1951–52. The 57,128,000
pounds landed in 1956–57, while more than double the 1955–56 catch, were below the average over the past 25
years.

Lengths for the 572 and 1,011 mackerel from which otoliths were read during the 1955–56 and 1956–57 seasons
ranged from 82 to 170 quarter centimeters (205 to 425 mm). These fish ranged in age from zero through nine in
1955–56 (Table 1) and from zero through five in 1956–57 (Table 2). None of the fish caught during 1955–56 had
hatched prior to 1946, and in the 1956–57 season no fish sampled was older than five years. The 1956–57 season
was the first on record in which the entire catch was made up of fish younger than six years of age.

of the total season's take in 1955–56—35,321,000 fish (Table 3)—nearly 60 percent, 21 million, were from the
1953 year class. This year class already had furnished 89 percent of the 1954–55 catch as one-year-olds, and 82 per-
cent of the 1953–54 catch as zeros. In 1956–57, however, the 14,641,000 fish from the 1953 hatch comprised but
17.7 percent of the catch. On the other hand, the 1955 year class furnished yearly 60 percent of the catch that season
when 82,770,000 fish were taken (Table 3).

During the first 48 months of existence, the 1953 year class has contributed 88,070,000 fish—the fourth greatest
number of fish since the 1938 hatch (Table 4). The 1955 year class, after only 24 months of existence, already ranks
seventh in importance among the 18 year classes for which data are available. It is not likely that either the 1953 or
the 1955 year class will yield a greater number of fish than did the 1938, 1941, and 1947 year classes. The 1956 year
class gives every indication of being quite poor.

The dependency of the current fishery upon incoming year classes is reflected in the fact that although the 1939
year class furnished 16.4 million fewer fish in six years than has the 1953 year class in five (Table 4), the 71.6 mil-
lion 1939's weighed but 0.8 million pounds less than the 88.1 million 1953's (Table 5).
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3.1. REFERENCES
Fitch, John E. 1951. Age composition of the southern California catch of Pacific mackerel 1939–40 through 1950–51. Calif. Dept. Fish and

Game, Fish Bull. 83, 73 p.

1953a. Age composition of the southern California catch of Pacific mackerel for the 1951–52 season. Calif. Fish and Game, vol. 39, no. 1, p.
141–146.

1953b. Age composition of the southern California catch of Pacific mackerel for the 1952–53 season. Calif. Fish and Game, vol. 39, no. 4, p.
553–558.

1955. Age composition of the southern California catch of Pacific mackerel for the 1953–54 season. Calif. Fish and Game, vol. 41, no. 1, p.
107–112.

1956. Age composition of the southern California catch of Pacifiic mackerel for the 1954–55 season. Calif. Fish and Game, vol. 42, no. 2, p.
143–148.
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TABLE 1
Fork Length of Pacific Mackerel in Quarter Centimeters at Each Age for the 1955–56 Season, Based on Otoliths

Read
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TABLE 1
Fork Length of Pacific Mackerel in Quarter Centimeters at Each Age for the 1955–56 Season, Based on Otoliths

Read
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TABLE 2
Fork Length of Pacific Mackerel in Quarter Centimeters at Each Age for the 1956–57 Season, Based on Otoliths

Read
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TABLE 2
Fork Length of Pacific Mackerel in Quarter Centimeters at Each Age for the 1956–57 Season, Based on Otoliths

Read
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TABLE 3
Calculated Number of Pacific Mackerel Landed for Age Groups 0 Through VI+ for the 1955–56 and 1956–57 Sea-

son
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TABLE 4
Number of Fish Landed by Year Class at Each Age Group from 0 Through V, 1939–40 Through 1956–57

TABLE 5
Pounds of Fish Landed by Year Class at Each Age Group 0 Through V, 1939–40 Through 1956–57
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4. AGE AND LENGTH COMPOSITION OF THE NORTHERN ANCHOVY
CATCH OFF THE COAST OF CALIFORNIA IN 1954–55, 1955–56, AND
1956–57

DANIEL J. MILLEP.
Marine Resources Operations California Department of Fish and Game

and
ROBERT S. WOLF

United States Fish and Wildlife Service.
This report on age and length composition of the commercial and live bait catch of northern anchovy (Engraulis
mordax) off the coast of California is a continuation of a series in which similar data have been published on the
commerical catch for the 1952–53 and 1953–54 seasons (Miller et al., 1955).

Inclusion of age and length composition of the live bait catch has necessitated a change from previous presenta-
tion of anchovy age and length data. Live bait samples were collected at eight ports in the 1955–56 season and at
nine ports in the 1956–57 season. Additional ports are scheduled to be sampled in the future. To present anchovy
age and length data, as done previously, would result in overburdening the raw data tables. Critical examination of
all commercial and live bait catch data revealed that the same information could be presented in far fewer tables if
the data were not separated by sexes. However, since past studies of the sex ratio of anchovies by port and season
demonstrated considerable variability, a summary of sex ratio data for the 1954–55, 1955–56 and 1956–57 commer-
cial seasons is presented in Table 14.

Anchovy live bait age and length data are summarized by two-month intervals at each port rather than by statistic-
al regions (Miller et al., 1955, Figure 1). Analysis of these data shows strong evidence of seasonal changes in year
class composition at a port, and also shows latitudinal differences in the observed anchovy population when data of
different ports are compared within the same time interval.

4.1. COMMERCIAL CATCH
Under commercial catch are included fish used in canning for both human consumption and pet food; fresh, frozen,
and salted fish sold at fresh fish markets; dead bait used by both sportsmen and commercial fishermen; fish used for
feeding at fish hatcheries and mink farms; and offal used for reduction into meal and oil.

The age and length composition of the commercial catch of anchovies landed in the Eureka, San Francisco, and
San Diego regions are not included in this paper. The landings in these regions were: Eureka, 1954–55 season, 1 ton;
San Francisco, 1954–55 season, 130 tons, 1955–56 season, 103 tons, 1956–57 season, 194 tons; San Diego,
1954–55 season, 1 ton, 1955–56 season, 3 tons, 1956–57 season, 1 ton.
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In the Monterey region, including the Ports of Santa Cruz, Moss Landing, and Monterey, the catch in 1954–55
was limited because of a scarcity of anchovies. of the 708 tons delivered, 575 were landed during February and
March 1955. These were mostly fish of the 1954 year class (Tables 1 and 4); 54 percent of the season's catch con-
sisted of fish of this year class (0-age group). In the 1955–56 season fishing activity increased, but during most of
this period catches were limited due to market conditions. In this season, 82 percent of the catch consisted of fish of
the 1954 year class. By March 1956, anchovies had become searce again; small fish (1955 year class, 0-age group)
made up 26 percent of the total catch in that month (Table 9). In the 1956–57 season the catch was again limited by
a scarcity of fish. The 1954 year class (two-year-old fish) continued to dominate the catch, making up 74 percent of
the total catch by numbers (Table 12). The weak 1955 year class contributed only 10 percent of the season's catch.
The 1956 year class (0-age group) appeared stronger than the 1955 year class and contributed 45 percent of the catch
in October-November and 30 percent in February and March. In total numbers, however, the 1956 year class also
appears to be weak, as the catch remained at a low level because of a scarcity of fish during the early spring months
of 1957.

In Southern California (comprising the Santa Barbara and Los Angeles regions), an increasingly greater percent-
age of the total catch has been landed in the Los Angeles region since the 1953–54 season. In this region, which in-
cludes the Ports of Santa Monica, San Pedro, Wilmington, Long Beach, and Newport Beach, 16,014 tons were
landed in 1954–55, 17,871 tons in 1955–56, and 23,728 tons in 1956–57. In the 1954–55 season as well as in the
two preceding seasons, nearly all of the Santa Barbara landings were trucked to processing plants in the Los
Angeles, Monterey, and San Francisco regions. Since then, however, the abundance of commercial-sized anchovies
has increased in the Los Angeles and Monterey regions and trucking from the Santa Barbara region has become
quite limited. The greater part of the Santa Barbara region catch in 1955–56 and 1956–57 was used for dead bait.

In determining the numbers of fish per year class in the Santa Barbara region for the latter two seasons (Tables 8
and 12), the age and length data of the live bait catch were used. Field information disclosed that in this region fish-
ing for dead bait and live bait was undertaken in the same areas and, occasionally, by the same vessels. Samples of
commercial anchovies were not collected in the Los Angeles region from July through October in the 1955–56 sea-
son. Thus, age and length data necessary to compute the number of fish by year class for this period in the Los
Angeles region were derived from samples taken from the live bait catch. A comparison of previous commercial and
live bait sampling in the Los Angeles region indicated that data derived from the live bait catch could be used, when
necessary, in lieu of commercial samples.

Throughout the past three seasons the commercial catch of anchovies in Southern California has not been limited
by lack of fish. Most noteworthy has been the high recruitment of young fish into the Southern California area year
after year. In the 1954–55 season, 0, I, and II age group fish made up 93.1 percent of the total catch, with the domin-
ant age group, the 1953 year class, making up 52.9 percent of the total
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(Table 5). Again, in the 1955–56 season, 90 percent of the catch was of 0, I, and II age group fish, of which the
dominant 1954 year class made up 49.5 percent (Table 9). In the 1956–57 season the strong 1954 year class (at two
years of age) continued to dominate the population in Southern California. In this season, the first three age groups
made up 82.0 percent of the total (Table 13). Over the past three seasons the anchovy fishery has been dependent
upon the incoming year classes, and no age group has contributed materially to more than three seasons' catch.

The age and length compositions of anchovy samples from the commercial catch have been summarized in two-
month intervals by region for the three seasons in the following tables:

·Anchovy—Commercial Catch, 1954–55 Season
–Table 1—Age and length composition at Monterey
–Table 2—Age and length composition at Santa Barbara
–Table 3—Age and length composition at Los Angeles
–Table 4—Age composition (in numbers of fish) of anchovy catch
–Table 5—Percentage composition and mean lengths of fish by age and year class

·Anchovy—Commercial Catch, 1955–56 Season
–Table 6—Age and length composition at Monterey
–Table 7—Age and length composition at Los Angeles
–Table 8—Age composition (in numbers of fish) of anchovy catch
–Table 9—Percentage composition and mean lengths of fish by age and year class

·Anchovy—Commercial Catch, 1956–57 Season
–Table 10—Age and length composition at Monterey
–Table 11—Age and length composition at Los Angeles
–Table 12—Age composition (in numbers of fish) of anchovy catch
–Table 13—Percentage composition and mean lengths of fish by age and year class

·Anchovy—Commercial Catch, 1954–55 Through 1956–57 Seasons
–Table 14—Sex ratios in number and percent of fish measured

4.2. LIVE BAIT CATCH
The live bait catch includes only anchovies used for live bait. Live bait is used on party boats, by skiff fishermen,
pier fishermen, and occasionally by local commercial albacore fishermen. This fishery is restricted to Southern Cali-
fornia and the Morro Bay-Avila area of central California. The live bait catch over the past two seasons has con-
sisted primarily of northern anchovies. This fish made up 97.0 percent of the live bait in 1955–56 and 99.0 percent
in the 1956–57 season. Species occuring in minor amounts in the live bait catch include: Pacific sardine (Sardinops
caerulea), queenfish (Seriphus politus), white croaker (Genyonemus lineatus), Pacific herring (Clupea pallasi), deep-
body anchovy (Anchoa compressa), California pompano (Palometa simillima), members of the surfperch family
(Embiotocidae), and members of the silversides family (Atherinidae). None of these constituted as much as one per-
cent of the catch in these seasons.

The live bait catch figures are compiled from data submitted by each live bait distributor. The number of scoops
of live bait delivered each day by each distributor supplying bait to sport boats and bait
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receivers is reported. Average scoop weights by port have been determined by biologists of the California Depart-
ment of Fish and Game, and were found to range in weight from 4.4 pounds at Morro Bay to 20 pounds at San
Diego. The total poundage and numbers of fish caught are computed from data supplied by the fishermen and from
data derived from samples of live bait collected at most of the ports. The live bait dealers are co-operating in this
study by setting aside, for our use, one random scoop of bait per week during the period April 1 through October 31.
Over 90 percent of the live bait catch is taken within this period. Because of the small take of live bait and the result-
ing difficulties in obtaining samples during November through March, no data are available for these months. In
computing the numbers of fish per year class in these months (Tables 23 and 34), age and length data of October and
April-May periods are used.

The sample scoops of bait are kept frozen by the live bait dealers and are collected periodically by department
biologists. The weight and species composition of each scoop is recorded and a random sample of 50 anchovies (and
sardines, if present) is measured. During the 1955–56 season, scale samples were taken from 10 anchovies picked at
random from each 50-fish sample. Because of the wide range in size of fish in some samples and the considerable
overlap in sizes of the older age groups, a reliable age composition of this season's catch may not have been ob-
tained, especially in instances where one or two samples represented an entire month's catch at a given point. Upon
examination of the 1955–56 data it was evident that a change in the scale collection method was needed. In the
1956–57 season, scales were collected from one fish per centimeter length group and the importance of saving at
least four samples per month at each port was pointed out to live bait dealers.

In the 1955–56 season, the 1954 year class was the dominant age group at all ports except San Diego, where the
1953 year class remained dominant throughout the season. Differences in size and age composition were noted dur-
ing the season at all ports of landing (Table 24), indicating changes in the anchovy population within each area dur-
ing the season. The seasonal change in year class strength at Santa Barbara is most striking. In April and May the
catch was entirely of the 1954 year class. In subsequent months the average age rose until, by October, there were
about equal numbers of fish of the 1954 and 1953 classes, with small numbers of the 1952 and 1955 classes also
present. In this season, the ports of San Pedro and San Diego, with 2,329 and 1,996 tons, respectively, accounted for
72 percent of the total California live bait catch of 6,024 tons (Table 23). The catches at the ports of Newport Beach
and Santa Monica together contributed 18 percent to the total. The totals for Santa Monica include the catches repor-
ted at Malibu and Redondo, and the totals for San Pedro include the catches reported at Long Beach. The total sea-
son's catch of 16 tons at Morro Bay was not included in the 1955–56 tables.

In the 1956–57 season, the age composition of the bait catch off southern California differed markedly from that
of the preceding season. From Santa Barbara to Newport Beach, the 1954 year class (two-year-old fish) was the
dominant age group, but from San Clemente
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south to San Diego the 1955 year class was taken in greater numbers. It is noteworthy that at San Diego the 1953
class, which was dominant throughout the 1955–56 season, was considerably reduced in the 1956–57 season, con-
tributing only 4.9 percent of the season's total (Table 35). As in the preceding season, the main concentration of fish-
ing activity for live bait was at the ports of San Diego and San Pedro. The totals for Santa Monica include the
catches reported at Redondo, and the total for San Pedro includes the catches reported at Long Beach. The total sea-
son's catch of 10 tons at Morro Bay was not included in the 1956–57 tables due to inadequate sampling at this port.
Catches made in the period January 1 through March 31, 1957, have not been included in this report. These catches
are small, totaling 371 tons for all ports combined.

The age and length compositions of anchovy samples from the live bait catch have been summarized by two-
month intervals at each port for the 1955–56 and 1956–57 seasons, as follows:

·Anchovy—Live Baif Catch, 1955–56 Season
–Table 15—Age and length composition at Santa Barbara
–Table 16—Age and length composition at Port Hueneme
–Table 17—Age and length composition at Santa Monica
–Table 18—Age and length composition at San Pedro
–Table 19—Age and length composition at Newport
–Table 20—Age and length composition at San Clemente
–Table 21—Age and length composition at Oceanside
–Table 22—Age and length composition at San Diego
–Table 23—Age composition (in numbers of fish) of anchovy catch
–Table 24—Percentage composition and mean lengths of fish by age and year class

·Anchovy—Live Bait Catch, 1956–57 Season
–Table 25—Age and length composition at Santa Barbara
–Table 26—Age and length composition at Port Hueneme
–Table 27—Age and length composition at Malibu
–Table 28—Age and length composition at Santa Monica
–Table 29—Age and length composition at San Pedro
–Table 30—Age and length composition at Newport
–Table 31—Age and length composition at San Clemente
–Table 32—Age and length composition at Oceanside
–Table 33—Age and length composition at San Diego
–Table 34—Age composition (in numbers of fish) of anchovy catch
–Table 35—Percentage composition and mean lengths of fish by age and year class

Two summary tables have been prepared, giving the age composition of the combined commercial and live bait
catches for the 1955–56 and 1956–57 seasons:

·Table 36—Age composition of the combined commercial and live bait catches for the 1955–56 season
·Table 37—Age composition of the combined commercial and live bait catches for the 1956–57 season
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TABLE 1
Anchovy—Commercial Catch, 1954–55 Season

Age and Length Composition, Summaried by Two-Month Intervals
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TABLE 2
Anchovy—Commercial Catch, 1954–55 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 3
Anchovy—Commercial Catch, 1954–55 Season

Age and Length Composition, Summarized by Two-Month Intervals

35



TABLE 4
Age (Year Class) Composition of the Anchovy Commercial Catch in the 1954–55 Season

(Numbers of fish are given in thousands, i.e., 000 omitted)
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TABLE 5
Anchovy Commercial Catch, 1954–55 Season

Percentage Composition and Mean Length of Fish by Age and Year Class Summarized for Each Port by Two-Month
Intervals
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TABLE 6
Anchovy—Commercial Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals

38



TABLE 7
Anchovy—Commercial Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Infervals
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TABLE 8
Age (Year Class) Composition of the Anchovy Commercial Catch in the 1955–56 Season

(Numbers of fish are given in thousands, i.e., 000 omitted)
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TABLE 9
Anchovy Commercial Catch, 1955–56 Season

Percentage Composition and Mean Length of Fish by Age and Year Class Summarized for Each Port by Two-Month
Intervals
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TABLE 10
Anchovy—Commercial Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 11
Anchovy—Commercial Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 12
Age (Year Class) Composition of the Anchovy Commercial Catch in the 1956–57 Season

(Numbers of fish are given in thousands, i.e., 000 omitted)
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TABLE 13
Anchovy—Commercial Catch, 1956–57 Season

Percentage Composition and Mean Length of Fish by Age and Year Class Summarized for Each Port by Two-Month
Intervals
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TABLE 14
Anchovy—Commercial Catch

Sex Ratios, in Number and Percent, of Fish Measured 1954–55, 1955–56 and 1956–57 Seasons
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TABLE 15
Anchovy—Live Bait Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 16
Anchovy—Live Bait Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 17
Anchovy—Live Bait Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 18
Anchovy—Live Bait Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 19
Anchovy—Live Bait Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 20
Anchovy—Live Bait Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 21
Anchovy—Live Bait Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 22
Anchovy—Live Bait Catch, 1955–56 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 23
Age (Year Class) Composition of the Anchovy Live Bait Catch in the 1955–56 Season

(Numbers of fish are given in thousands, i.e., 000 omitted)
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TABLE 24
Anchovy—Live Bait Catch, 1955–56 Season

Percentage Composition and Mean Length of Fish by Age and Year Class Summarized for Each Port by Two-Month
Intervals
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TABLE 25
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 26
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 27
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 28
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 29
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals

61



TABLE 30
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 31
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Infervals
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TABLE 32
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 33
Anchovy—Live Bait Catch, 1956–57 Season

Age and Length Composition, Summarized by Two-Month Intervals
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TABLE 34
Age (Year Class) Composition of the Anchovy Live Bait Catch in the 1956–57 Season

(Numbers of fish are given in thousands, i.e., 000 omitted)
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TABLE 34—Cont'd.
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TABLE 35
Anchovy Live Bait Catch, 1956–57 Season

Percentage Composition and Mean Length of Fish by Age and Year Class Summarized for Each Port by Two-Month
Intervals
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TABLE 35—Cont'd.
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TABLE 36
Age (Year Class) Composition of the Total Anchovy Catch (Commercial and Live Bait Combined) in the 1955–56

Season
(Numbers of fish are given in thousands, i.e., 000 omitted)
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TABLE 36—Cont'd.
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TABLE 37
Age (Year Class) Composition of the Total Anchovy Catch (Commercial and Live Bait Combined) in the 1956–57

Season
(Numbers of fish are given in thousands, i.e., 000 omitted)
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