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FOREWORD
This report results from one phase of the cooperative investigation of the Pacific sardine carried on by the Fisheries
Research Board of Canada, the Province of British Columbia, the Washington Department of Fisheries, the Fish
Commission of Oregon, the California Division of Fish and Game, and the U. S. Fish and Wildlife Service.

Following this initial publication it is hoped that summaries of the age composition of the sardine catch can be
published annually.

April, 1948.
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FIGURE 1. Sardine fishing areas. VII–XIII, areas in the Pacific Northwest fishery. A, San Francisco-Monterey fish-
ing grounds. B, Southern California fishing grounds
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1 Also known as Pacific pilchard.

1. INTRODUCTION
Since November, 1919, the California Division of Fish and Game has been gathering data to contribute to the under-
standing of causes underlying changes in abundance of the sardine,1 Sardinops caerulea. A knowledge of the relative
proportions of the various age groups of fish in the population is an important element in such studies.

Prior to 1924, an attempt was made by Thompson (1926a) and assistants to read the age marks on the scales and
otoliths of this species, but results did not prove satisfactory. However, an indirect method of assessing age by tra-
cing dominant size groups through the fishery was continued. (Thompson, 1926b; Scofield, 1926; Higgins, 1926;
Clark, 1931, 1936, 1939). During the period 1928–1933, a study of otoliths of sardines taken in the California fish-
ery was made by H. C. Godsil, but this also proved unsatisfactory. In March, 1938, Walford and Mosher (1943a,
1943b) of the U. S. Fish and Wildlife Service started examination of the scales and otoliths of sardines, commencing
with the young and later including older fish. This study established the validity of the method of reading scales to
determine age in the sardine. The scale method was recommended as more advantageous in some respects than the
otolith method, particularly after a rather simple method of mounting scales dry and projecting their enlarged images
was developed.

Starting with the 1941–42 season in California a comprehensive program for scale collecting and age reading was
undertaken jointly by the U. S. Fish and Wildlife Service and the California Division of Fish and Game. The Fisher-
ies Research Board of Canada, the Washington State Department of Fisheries, and the Fish Commission of Oregon
participated in the work by adding the collection of scales from sardines in northern waters. Their collections were
included in the age-reading project. This report deals with the first six seasons of age determinations and presents
the age composition of the catch without interpretation of the data.

During these six seasons determinations of age from scales were made by biologists of the Fish and Wildlife Ser-
vice and California Division of Fish and Game. These were: Lionel A. Walford, Kenneth H. Mosher, Wm. M. Mor-
ton, Osgood Smith, Mary Pavlicevich, and Frances Felin, of the federal agency; and Julius B. Phillips and Anita
Daugherty of the state agency. For 1941–42, age determinations were made by Walford, Mosher, and Phillips; for
1942–43 by Walford, Mosher, Morton, and Phillips; for 1943–44, by Walford, Smith, Felin, and Phillips; for
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2 Body length, in millimeters, was measured from the tip of the jaws when closed to the termination of the fleshy part of the caudal peduncle
after the scales were scraped away. Lengths were tabulated in two millimeter groups, the odd number being combined with the next higher even
number.

1944–45, by Smith, Felin, Pavlicevich, and Phillips; for 1945–46 and 1946–47, Felin, Phillips, and Daugherty.
The cooperative nature of the work was such that many other persons of the various agencies were in-

volved—such as those sampling the catch in all the ports, mounting scale samples, processing, and tabulating the
data which remain on file in the Fish and Wildlife Service laboratory at Stanford University. The helpful coopera-
tion of all these persons is gratefully acknowledged.

We wish to thank Frances N. Clark of the California Division of Fish and Game for her outline of the methods of
computing numbers of fish and John L. Hart of the Fisheries Research Board of Canada for his addenda in connec-
tion with estimates of numbers of fish and with sampling in the Pacific Northwest.

It is also our wish to express gratitude for the critical interest and help accorded by O. E. Sette, of the U. S. Fish
and Wildlife Service, from the inception of the study and development of method by Walford and Mosher up to the
present summary of data in the form of tables.

2. COLLECTION OF SCALES
In California, scales were taken from one-fifth of the fish included in sampling the catch for length composition.
During the first four seasons under consideration, sampling was done daily at the three California ports, five samples
of 50 fish each being taken each day when possible. In the 1945–46 and 1946–47 seasons the sampling was curtailed
to include five samples each week in each of the three ports during the fishing season.

During the 1941–42 and 1942–43 seasons, the scales were taken from the first 10 fish that had satisfactory scales
remaining on the body. It had been assumed at the time that fish which had lost their scales would occur in a random
manner as far as length and sex were concerned. But a test made in 1942–43 revealed that the larger fish were over-
represented in the scale samples, no doubt because smaller fish had lost their scales more frequently than larger fish.
This made it necessary to adjust the data obtained for the 1941–42 and 1942–43 seasons. Values for those seasons in
the following tables are on the adjusted basis. Elbert H. Ahlstrom, U. S. Fish and Wildlife Service, who supervised
the task of weighting these data, found in addition to the above error, a personal bias wherein certain samplers ten-
ded to select the larger fish for the scale samples. But this was less important than the loss of scales from smaller
fish.

During the 1943–44 season a system of scale sampling was devised wherein both biases were corrected. The
sampler counted out from a bucket, 50 fish representing the regular sample, laying aside every fifth fish. The sizes
of these 10 individuals represented the lengths2 of fish from which scales were to be obtained. If satisfactory scales
could not be found on any one of the 10 fish, another fish within 5 mm. of the same length was substituted. Tests
have shown that the scale samples so collected were not materially biased.
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3 Adventitious scales occasionally adhere to an individual from which scales are taken and are accidentally included in the sample.

The sampling methods in the Pacific Northwest differed in some details from those of California. In British
Columbia, according to Hart, random samples of 100 fish (instead of 50) were taken from the first load which could
be conveniently sampled on each day that fish were landed. Second and third samples were taken when opportunity
offered. Length, weight and sex determinations were made for each fish in the entire sample, and scales were taken
from every tenth fish. If any of the first 10 failed to have sufficient scales the first fish encountered in the sample in
the same centimeter size group was substituted. During most of the years of the investigation British Columbia
scales were mounted in the field at the time of collection. Techniques of sampling in Washington and Oregon were
variable but essentially similar to those in California.

Usually scales taken from each fish were placed in a small vial containing water to which had been added a small
amount of phenol, about 2 percent, to prevent the development of mold. Thus, the scales were kept moist until they
could be cleaned and mounted dry between two slides. As standard practice six scales were selected for mounting,
and only infrequently were as many as six not available. The only information placed on a slide was its serial num-
ber. Practically all the ages reported here are from scales preserved and mounted in this way; a few had been dried in
envelopes at the time of collection and required supplementary soaking and washing in about 10 percent sodium hy-
droxide before mounting.

3. AGE DETERMINATION
The scales were read at a magnification of 30 diameters, obtained by projecting the scale image through a compound
microscope with a 45-degree prism placed over the ocular. The prism reflected the image across to a mirror placed
at a 45-degree angle and this in turn reflected the image downward to the table top. A special card ruled in milli-
meters was laid in the longitudinal axis of the scale image with the zero line at the posterior edge of the sculptured
part of the scale and the position of each annulus and the margin of the scale marked on the card.

The scale readings were made by a group of three or four biologists of the federal and state agencies in such a
manner that the results of the several persons could be mutually corroborative. The mounted slides were divided
among readers by dealing them out in rotation. Each person made his interpretations of age independently, marking
the positions of annual rings on the special card. Information regarding length, sex, date and other pertinent data
were subsequently entered on the same card. No slides of scales were discarded as unreadable unless the slide con-
tained all regenerated scales or more than one-third of the scales were from more than one fish.3 The number in both
of the foregoing categories was insignificant.

During the period 1941–42 through 1944–45, when intensive sampling supplied large numbers of scale readings,
each reader's results were tabulated by year-classes. If, according to a chi-square test, the resulting
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4 In these tests the 5 percent level of significance was selected. If the chi-square values indicated a probability greater than P = .05, the devi-
ations of the readers from expected, or "theoretical," numbers at each age were considered to be due to random variation in the samples read by
each person. If, conversely, the P value was less than .05 the divergence between readers in interpretation of ages was taken to be in excess of that
due to chance alone. Since there is inherent in the 5 percent limit the probability that 1 time in 20 the low P value will occur by chance, some
groups of samples undoubtedly were reviewed unnecessarily and some age readings were revised although perhaps originally correct.

year-class compositions of the several readers differed significantly4 from the average composition of all readers,
the year-classes causing the discrepancies were re-examined by all readers together. In addition, all fish that had five
or more rings were re-read by a different reader or all readers together. The final age determinations were summar-
ized by lunar month and season.

After the sampling was reduced from a daily to a weekly basis, the numbers were too small to justify the use of
the chi-square test. Therefore, in 1945–46 and 1946–47 duplicate readings were made on all scale samples in lieu of
testing the readers' results statistically. Disagreements were resolved by all readers together.

The final age determinations were summarized by seasons, as defined by Clark (1940) to include the commercial
take from June through the next May. The California fishery begins in late summer and autum and extends into
winter so that the fishing year is designated in the tables as 1941–42, etc.

In the Pacific Northwest the fishery begins in June and seldom carries into the following winter (1941, 1942 and
1944 were exceptions). Following local practice the British Columbia, Washington and Oregon data are designated
by calendar year in tables where they appear separately. Where occurring in summary they are given the seasonal
designation as with California data.

Tables 1–37 show, by seasons, the length composition of each age group in the samples for different areas (Fig. 1)
along the coast in British Columbia, Washington and Oregon. Tables 38–87 show, similarly, the same data for Cali-
fornia by ports, together with the Pacific Northwest summary, and a summary for the entire coast. Lengths are tabu-
lated by sexes separately (M., F.) and sexes combined (T.). Fish that were not sexed or fish for which no lengths
were recorded were entered only in the T. column.

As age is estimated from the number of annual rings present on the scale, Age 0 represents fish that are in their
first year of life before the first winter ring is formed. Age 1 represents fish that have formed one winter ring
between late fall and early spring following hatching. Thus, a fish which is caught in the winter fishery and shows
one annulus well inside the margin of the scale is in its second year of life. Similarly a fish caught during the
1941–42 season and having two well-defined rings would be in its third year of life and assignable to the 1939 year-
class.

Fish collected from late fall to early spring which show a ring close to the margin were assigned to a particular
year-class according to an objective method of determining whether or not the submarginal ring should be classed as
a "new ring." (Walford and Mosher, 1943b.) If a
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new ring was present the fish was assigned to the same year-class as those which had not yet shown the new winter
mark, or in which it was in process of forming.

Tables 88–93 give age composition of the catch in terms of numbers of fish caught in each port in California and
in each separate political subdivision of the Pacific Northwest.

Fishing in California waters is carried on in the dark of the moon, and the lunar month, from full moon to full
moon, is the time unit used. The lunar months in Tables 88–93 are designated by the name (in quotation marks) of
the nearest calendar month, and their corresponding calendar dates are given in Table 100.

For the California fishery the calculations of the number of fish were based on the weight of the fish in the regular
samples taken from the commercial catch. Each sample of 50 fish was weighed and the average weight of the fish
determined. For seasons 1941–42 through 1944–45 when sampling was carried on daily, the total poundage in the
daily catch was converted into numbers of fish by dividing by the average weight of all fish in each day's samples.
For seasons 1945–46 and 1946–47, when sampling was on a weekly basis, the total weekly poundage was divided
by the average weight of all fish in each week's samples. These daily or weekly computed numbers of fish were
summed to give the estimated total number in the catch for each lunar month at each port as recorded in Tables
88–93. Samples were not collected at San Diego, and the data for this port were calculated by applying the San
Pedro average weights and age composition values to the tons of sardines landed at San Diego.

In the Pacific Northwest, according to Hart, fish in regular random samples were weighed individually and the av-
erage weight of all fish sampled during the entire season calculated by the Canadian investigators. In some seasons
these unweighted averages were used to convert poundages taken in the whole season's catch in British Columbia
into numbers of individual fish. In other seasons the sizes of sardines taken in the Pacific Northwest showed recog-
nizable changes during the season. For these years data for landings and average weights were tabulated by 10-day
periods during the season. Average weights of fish for each 10-day period were multiplied by the tons landed in that
period and the figures so obtained summed and divided by the total season's tonnage. Use of this weighted average
weight resulted in estimates of total numbers for the season that were within two percent of the estimates based on
unweighted averages except in 1942. The numbers of fish given in Tables 88 to 93 are the estimates based on un-
weighted average weights in all seasons except 1941, 1942 and 1945. For 1942 the alternative number based on un-
weighted average weight was 391,000,000.

In the seasons 1941 through 1944 the tonnages landed in Washington and Oregon were converted to the numbers
of fish by using the same ratio between tons and numbers as was calculated each season for the British Columbia
fishery. In 1945 and 1946 the season's tonnage in Washington and Oregon was divided by the average weight of the
fish taken in the Washington samples to estimate the total number of fish in the catch of the two states.

Tables 94–99 show, by seasons, the mean length (M.) and standard error (S. E.) of the mean, and the number
(No.) of fish upon which these are based for each year-class in each of the major regional subdivisions.

This method of checking reader accuracy was utilized until 1945–46 when duplicate readings were made of all
scale samples. In the 1943–44 season at San Francisco, however, the samples of fish as they were taken were ranked
according to size and hence roughly by age as well. The scale samples dealt out to each reader were similarly strati-
fied, and uniformity in age-composition among the several readers' portions was greater than would be expected due
to chance. It is probable that real errors in readings were masked, since uniformity of the material artificially en-
hanced agreements, and high P values resulted from the stratified, non-random nature of samples rather than essen-
tial goodness of agreement in interpretation of ages by different readers.
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TABLE 1
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 1, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 2
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 2, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 2
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 2, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 2
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 2, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 3
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 3, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 3
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 3, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 3
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 3, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 4
LENGTH COMPOSITION OF THE 1937 YEAR-CLASS, AGE 4, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 5
LENGTH COMPOSITION OF THE 1936 YEAR-CLASS, AGE 5, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 6
LENGTH COMPOSITION OF THE 1935 YEAR-CLASS, AGE 6, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 7
LENGTH COMPOSITION OF THE 1934 YEAR-CLASS, AGE 7, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 8
LENGTH COMPOSITION OF THE 1933 YEAR-CLASS, AGE 8, BY AREAS IN THE PACIFIC NORTHWEST IN

1941
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TABLE 9
LENGTH COMPOSITION OF THE 1932, 1931 AND 1930 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTH-

WEST IN 1941
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TABLE 10
LENGTH COMPOSITION OF THE 1941 AND 1940 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1942

26



TABLE 11
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 3, BY AREAS IN THE PACIFIC NORTHWEST IN

1942
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TABLE 12
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 4, BY AREAS IN THE PACIFIC NORTHWEST IN

1942
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TABLE 13
LENGTH COMPOSITION OF THE 1937 YEAR-CLASS, AGE 5, BY AREAS IN THE PACIFIC NORTHWEST IN

1942
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TABLE 14
LENGTH COMPOSITION OF THE 1936 AND 1935 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1942
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TABLE 15
LENGTH COMPOSITION OF THE 1934, 1933, AND 1931 YEAR-CLASSES BY AREAS IN THE PACIFIC

NORTHWEST IN 1942
British Columbia

TABLE 16
LENGTH COMPOSITION OF THE 1942 YEAR-CLASS, AGE 1, BY AREAS IN THE PACIFIC NORTHWEST IN

1943
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TABLE 17
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 3, BY AREAS IN THE PACIFIC NORTHWEST IN

1943
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TABLE 18
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 4, BY AREAS IN THE PACIFIC NORTHWEST IN

1943
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TABLE 19
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 5, BY AREAS IN THE PACIFIC NORTHWEST IN

1943
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TABLE 20
LENGTH COMPOSITION OF THE 1937 YEAR-CLASS, AGE 6, BY AREAS IN THE PACIFIC NORTHWEST IN

1943
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TABLE 21
LENGTH COMPOSITION OF THE 1936 YEAR-CLASS, AGE 7, BY AREAS IN THE PACIFIC NORTHWEST IN

1943
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TABLE 22
LENGTH COMPOSITION OF THE 1934, 1933 AND 1932 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTH-

WEST IN 1943
British Columbia
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TABLE 23
LENGTH COMPOSITION OF THE 1943 AND 1942 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1944
(Samples From British Columbia Only)
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TABLE 24
LENGTH COMPOSITION OF THE 1941 AND 1940 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1944
(Samples From British Columbia Only)

39



TABLE 25
LENGTH COMPOSITION OF THE 1939 AND 1938 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1944
(Samples From British Columbia Only)
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TABLE 26
LENGTH COMPOSITION OF THE 1937 AND 1936 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1944
(Samples From British Columbia Only)

TABLE 27
LENGTH COMPOSITION OF THE 1935 AND 1933 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1944
(Samples From British Columbia Only)
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TABLE 28
LENGTH COMPOSITION OF THE 1944 AND 1943 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1945
British Columbia
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TABLE 29
LENGTH COMPOSITION OF THE 1942 YEAR-CLASS, AGE 3, BY AREAS IN THE PACIFIC NORTHWEST IN

1945

TABLE 30
LENGTH COMPOSITION OF THE 1941 YEAR-CLASS, AGE 4, BY AREAS IN THE PACIFIC NORTHWEST IN

1945
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TABLE 31
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 5, BY AREAS IN THE PACIFIC NORTHWEST IN

1945
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TABLE 32
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 6, BY AREAS IN THE PACIFIC NORTHWEST IN

1945
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TABLE 33
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 7, BY AREAS IN THE PACIFIC NORTHWEST IN

1945
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TABLE 34
LENGTH COMPOSITION OF THE 1937 AND 1936 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1945

TABLE 35
LENGTH COMPOSITION OF THE 1943 AND 1942 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1946
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TABLE 36
LENGTH COMPOSITION OF THE 1941 AND 1940 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTHWEST

IN 1946

TABLE 37
LENGTH COMPOSITION OF THE 1939, 1938 AND 1937 YEAR-CLASSES BY AREAS IN THE PACIFIC NORTH-

WEST IN 1946
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TABLE 38
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 1, IN 1941–42
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TABLE 39
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 2, IN 1941–42
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TABLE 40
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 3, IN 1941–42
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TABLE 41
LENGTH COMPOSITION OF THE 1937 YEAR-CLASS, AGE 4, IN 1941–42
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TABLE 42
LENGTH COMPOSITION OF THE 1936 YEAR-CLASS, AGE 5, IN 1941–42
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TABLE 43
LENGTH COMPOSITION OF THE 1935 YEAR-CLASS, AGE 6, IN 1941–42

54



TABLE 44
LENGTH COMPOSITION OF THE 1934 YEAR-CLASS, AGE 7, IN 1941–42
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TABLE 45
LENGTH COMPOSITION OF THE 1933, 1932, 1931, AND 1930 YEAR-CLASSES IN 1941–42
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TABLE 46
LENGTH COMPOSITION OF THE 1941 YEAR-CLASS, AGE 1, IN 1942–43

57



TABLE 47
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 2, IN 1942–43
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TABLE 48
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 3, IN 1942–43
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TABLE 49
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 4, IN 1942–43
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TABLE 50
LENGTH COMPOSITION OF THE 1937 YEAR-CLASS, AGE 5, IN 1942–43
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TABLE 51
LENGTH COMPOSITION OF THE 1936 YEAR-CLASS, AGE 6, IN 1942–43
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TABLE 52
LENGTH COMPOSITION OF THE 1935 YEAR-CLASS, AGE 7, IN 1942–43
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TABLE 53
LENGTH COMPOSITION OF THE 1934, 1933 AND 1931 YEAR-CLASSES IN 1942–43
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TABLE 54
LENGTH COMPOSITION OF THE 1942 YEAR-CLASS, AGE 1, IN 1943–44

65



TABLE 55
LENGTH COMPOSITION OF THE 1941 YEAR-CLASS, AGE 2, IN 1943–44
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TABLE 56
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 3, IN 1943–44
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TABLE 57
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 4, IN 1943–44
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TABLE 58
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 5, IN 1943–44

69



TABLE 59
LENGTH COMPOSITION OF THE 1937 YEAR-CLASS, AGE 6, IN 1943–44

70



TABLE 60
LENGTH COMPOSITION OF THE 1936 YEAR-CLASS, AGE 7, IN 1943–44
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TABLE 61
LENGTH COMPOSITION OF THE 1935 YEAR-CLASS, AGE 8, IN 1943–44

TABLE 62
LENGTH COMPOSITION OF THE 1937, 1933, AND 1932 YEAR-CLASSES IN 1934-44
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TABLE 63
LENGTH COMPOSITION OF THE 1943 YEAR-CLASS, AGE 1, IN 1944–45
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TABLE 64
LENGTH COMPOSITION OF THE 1942 YEAR-CLASS, AGE 2, IN 1944–45
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TABLE 65
LENGTH COMPOSITION OF THE 1941 YEAR-CLASS, AGE 3, IN 1944–45
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TABLE 66
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 4, IN 1944–45
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TABLE 67
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 5, IN 1944–45
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TABLE 68
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 6, IN 1944–45
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TABLE 69
LENGTH COMPOSITION OF THE 1937 YEAR-CLASS, AGE 7, IN 1944–45

79



TABLE 70
LENGTH COMPOSITION OF THE 1936, 1935 AND 1933 YEAR-CLASS IN 1944–45
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TABLE 71
LENGTH COMPOSITION OF THE 1944 YEAR-CLASS, AGE 1, IN 1945–46

81



TABLE 72
LENGTH COMPOSITION OF THE 1943 YEAR-CLASS, AGE 2, IN 1945–46
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TABLE 73
LENGTH COMPOSITION OF THE 1942 YEAR-CLASS, AGE 3, IN 1945–46
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TABLE 74
LENGTH COMPOSITION OF THE 1941 YEAR-CLASS, AGE 4, IN 1945–46
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TABLE 75
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 5, IN 1945–46
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TABLE 76
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 6, IN 1945–46
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TABLE 77
LENGTH COMPOSITION OF THE 1938 YEAR-CLASS, AGE 7, IN 1945–46
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TABLE 78
LENGTH COMPOSITION OF THE 1937 AND 1936 YEAR-CLASSES IN 1945–46
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TABLE 79
LENGTH COMPOSITION OF THE 1946 YEAR-CLASS, AGE 0, IN 1946–47
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TABLE 80
LENGTH COMPOSITION OF THE 1945 YEAR-CLASS, AGE 1, IN 1946–47
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TABLE 81
LENGTH COMPOSITION OF THE 1944 YEAR-CLASS, AGE 2, IN 1946–47
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TABLE 82
LENGTH COMPOSITION OF THE 1943 YEAR-CLASS, AGE 3, IN 1946–47

92



TABLE 83
LENGTH COMPOSITION OF THE 1942 YEAR-CLASS, AGE 4, IN 1946–47
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TABLE 84
LENGTH COMPOSITION OF THE 1941 YEAR-CLASS, AGE 5, IN 1946–47
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TABLE 85
LENGTH COMPOSITION OF THE 1940 YEAR-CLASS, AGE 6, IN 1946–47
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TABLE 86
LENGTH COMPOSITION OF THE 1939 YEAR-CLASS, AGE 7, IN 1946–47
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TABLE 87
LENGTH COMPOSITION OF THE 1938 AND 1937 YEAR-CLASSES IN 1946–47
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TABLE 88
AGE (YEAR-CLASS) COMPOSITION OF THE SARDINE CATCH IN THE 1941–42 SEASON

(Numbers of Fish Are Given in Thousands, i.e., 000 Omiffed)
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TABLE 88—Cont'd.
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TABLE 89
AGE (YEAR-CLASS) COMPOSITION OF THE SARDINE CATCH IN THE 1942–43 SEASON

(Numbers of Fish Are Given in Thousands, i.e., 000 Omiffed)
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TABLE 89—Cont'd.
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TABLE 90
AGE (YEAR-CLASS) COMPOSITION OF THE SARDINE CATCH IN THE 1943–44 SEASON

(Numbers of Fish Are Given in Thousands, i.e., 000 Omiffed)
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TABLE 90—Cont'd.
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TABLE 91
AGE (YEAR-CLASS) COMPOSITION OF THE SARDINE CATCH IN THE 1944–45 SEASON

(Numbers of Fish Are Given in Thousands, i.e., 000 Omiffed)
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TABLE 91—Cont'd.
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TABLE 92
AGE (YEAR-CLASS) COMPOSITION OF THE SARDINE CATCH IN THE 1945–46 SEASON
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