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ABSTRACT

This report contains the results of quantitative sampling of fish eggs and

larvae off the coasts of California and Baja California during 1957 on cruises

of the California Cooperative Oceanic Fisheries Investigations. It is the

eighth in a continuing yearly series.

In addition to eggs and larvae of the Pacific sardine (Sardlnops caerulea)

,

larvae of the following are dealt with: northern anchovy (Engraulis mordax),

jack mackerel (Trachurus symmetricu^ , Pacific mackerel (
Pneumatophorus

diego), hake (Merluccius productus) , and rockfish (Sebastodes spp.). Larvae

of all species except hake and rockfish are reported by size. The report in-

cludes charts showing distribution and relative abundance of the above species

(except rockfish) and a brief discussion of each.

VI



SARDINE EGGS AND LARVAE AND OTHER FISH LARVAE
PACIFIC COAST, 1957

The first report in this series, which appeared as Special Scientific Report:

Fisheries No. 80, contained a record of Pacific sardine or pilchard
(Sardinops

caerulea) eggs and larvae for 1950, and of larvae of the northern anchovy

(
Engraulis mordax) ,

jack mackerel (Trachurus symmetricus), hake (Merluccius

productus ) and rockfish (Sebastodes spp.). Larvae of sardine and anchovy were
reported by size; those of the other species by total number per station. The

initial paper contained a more detailed account of methods of sampling and standard-

ization of hauls than subsequent ones. The report has gradually evolved into its

present format. A record of total number of larvae of Pacific mackerel
(Pneumato-

phorus die go) per station was added to the report dealing with 1951 collections

(Spec. Sci. Rept: Fisheries No. 102). Jack mackerel larvae were reported by size

in the report for 1952 (Spec. Sci. Rept.: Fisheries No. 123) and subsequently.

Pacific mackerel larvae were reported by size since 1953 (Spec. Sci. Rept.: Fisheries

No. 155). Beginning with the report for 1955, yearly distribution charts were included

for sardine eggs, and for larvae of sardine, anchovy, jack mackerel. Pacific mackerel,

and hake; a series of summary tables (text tables) were added, along with a partial

analysis of the data on distribution and abundance of each category. The present report

is the eighth in a continuing series.

As in previous reports, the basic data are presented in eight tables, designated

by Roman numerals:

I. Record of standardized haul factors for oblique hauls made with

plankton nets during cruises 5701-5712, 1957.

n. Record of sardine eggs, reported by age in days.

m. Record of all hauls containing sardine larvae, reported by size groups.

IV. Record of all hauls containing anchovy larvae, reported by size groups,

V. Record of all hauls containing jack mackerel larvae, reported by size

groups.

VI. Record of all hauls containing Pacific mackerel larvae, reported by

size groups.

VII. Hake larvae, reported by number per station.

Vm. Rockfish larvae, reported by number per station.

The fish eggs and larvae included in this report were obtained in quantitative

plankton hauls on cruises of the California Cooperative Oceanic Fisheries Investi-

gations, The investigations are sponsored by the California Marine Research
Committee and are carried out cooperatively by the Biological Laboratory, La JoUa,
of the U. S, Bureau of Commercial Fisheries, the Scripps Institution of Oceanography



30'

STATION PLAN

1957

STATIONS

o OCCUPIED ON I OR 2 CRUISES

• OCCUPIED ON 3 OR MORE CRUISES

Figure 1. —Station plan, 1957, of the California Cooperative Oceanic Fisheries

Investigations.
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of the University of California, the Hopkins Marine Station of Stanford University,

the California Department of Fish and Game, and the California Academy of

Sciences. The biological-oceanographic cruises are a primary responsibility

of the Scripps iistitution of Oceanography and the Bureau of Commercial Fisheries.

It is with deep pleasure that I acknowledge the cooperation given by the

Scripps Institution of Oceanography in the collection of data at sea. Most per-

sonnel of the Biological Laboratory, La Jolla, contributed to this project, many

devoting their full time to it. Lois Hunter did most of the work of identifying,

enumerating and measuring fish eggs and larvae In the 1957 material; James

Thrailkill supervised the separation of fish eggs and larvae from plankton col-

lections and also prepared the charts included in this report; standardization of

egg and larval counts and preparation of the basic tables were done by Margaret

Ahlstrom.

AREA COVERED, 1957

The area surveyed during 1957 is shown in figure 1. Stations occupied

on three or more cruises are shown as black dots, those occupied on 1 or 2

cruises as open circles. The most extensive coverage was obtained during

June, when the area surveyed extended from off San Francisco, California,

(line 60) to below Cape San Lucas, Baja California, (line 157) and offshore to

station 90 on many lines. The January cruise was an abbreviated one, because

one of the two vessels scheduled to make the cruise was laid up for repairs.

Extensive coverage was obtained on seven cruises - February through July and

October (text table 1). The area off central Baja California only was surveyed

during August and September, while the coverage during November and December

was mostly confined to waters off southern California.

The Gulf of California was surveyed on four cruises during 1957 - in Feb-

ruary, April, Jime, and August. Data from the Gulf cruises are not included in

this report.

One to four vessels participated in each cruise. The "Black Douglas" made

eight survey cruises (February through September). Five vessels of the Scripps

Institution of Oceanography participated in one or more cruises, as follows:

"Horizon", four cruises (February, April -June); "Spencer F. Baird", one cruise

(February); "Stranger", seven cruises (April -August, October, December);

"Orca", six cruises (January, March, May-July, November); "Paollna T", three

cruises (July, October, December). Vessels making the Gulf of California

cruises are given in the above listing, since these vessels occupied stations on

lines 153 and 157 of the regular pattern in addition to the Gulf stations. The

vessels used for Gulf of California cruises were as follows: February - "Spencer

F. Baird", April - "Black Douglas" , June -"Stranger", August -Stranger".





METHODS OF SAMPLING

Plankton nets used during 1957 were either constructed of No, 30xxx grit

gauze, a heavy grade of silk bolting cloth, or No, 471 "Nitex", a nylon mono-
filament screen cloth. The mesh opening of Nitex cloth measures approxlmktely

0.47 mm. The mesh opening of No. 30xxx grit gauze measures approximately

0.70 mm, before use, but soon shrinks to approximately 0.55 mm. between

threads. Mesh openings in nets constructed of Nitex tend to enlarge slightly, hence

the mesh openings of the two kinds of cloth, after use, are not too dissimilar.

The rapidity with which nylon cloth dries has proved to be a liability in plankton

sampling. Unless a nylon net is very thoroughly washed after each use, any adhering

plankton dries against and clings to the nylon threads, soon causing the nets to clog

badly. Plankton nets are hosed down after each haul, but only scrubbed at intervals

during a cruise, SUk nets, which dry more slowly and consequently remain damp
between stations, do not develop this type of clogging problem.

Plankton hauls are made obliquely from approximately 140 meters deep to the

surface (200 meters of wire out at greatest depth) where depth of water permits;

at lesser depths in shallow water. The research vessel moves slowly ahead during

a plankton haul, usually at a speed of between 1 and 2 knots. The amount of water

strained during a haul is determined from the revolutions registered by a current

meter fastened in the center of the mouth of the net.

ABUNDANCE OF FISH LARVAE IN 1957

Fish larvae were more abundant In 1957 than in the preceding two years, as

is shown by the average number of larvae obtained per station (standardized counts):

Number of stations Total number Average per

Year occupied of larvae station

1955 1375 359,155 261

1956 1397 408,140 292

1957 1493 493,549 331
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The six kinds of larvae Included in this report constituted over 59 percent of

the fish larvae obtained in plankton hauls during 1957 (text table 2), As in all

recent seasons, anchovy larvae were the most abundant kind In the survey area,

and hake larvae were second in abundance. The abundance ranking of the other

four kinds of larvae were as follows: fourth, rockfish larvae (Sebastodes spp.);

sixth, jack mackerel larvae; eleventh, sardine larvae; and ei^teenth, Pacific

mackerel larvae.

The abimdances (standard haul totals for the year)— of the twelve most common

kinds of larvae obtained in 1957 are compared with their contributions in 1956 and

1955t
1957 1956 1955

Larvae Number



RECORD OF STANDARDIZED HAUL FACTORS FOR OBLIQUE HAULS
MADE WITH PLANKTON NETS DURING CRUISES 5701-5712

Standardized haul factors are given for all plankton hauls taken In the regular

CCOFI survey area during 1957, In table I. Hauls made in the Gulf of California

are not included. Additional information concerning each haul, including position

of occupancy, date and time of collection, volume of water strained, average depth

of haul in meters, and volume of plankton obtained Is given in Zooplankton volumes

off the Pacific coast, 1957 (Thrailkill: In press).

The following symbols are used in table I:

(-) - a dash indicates that the station was not occupied on the cruise under

which it appears,

NS - station occupied, but sample subsequently spoiled, broken or lost.



Table I

Record of standardized haul factors for oblique hauls made

with plankton nets during cruises 5701-5712, 1957

Cruise and month

5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

iSta. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

60.50 - - - - 4.59 1.70 NQ -

.55 - - - - 4.85 3.03 3.38 -

.60 _ - - - 4.73 3.12 3.25 _ _ - - -

.70 - - - - 4.52 2.84 4.51 -

.80 _ _ - - 4.18 2.91 _-_-_-

.90 - - - - 4.35 4.02 -

63.52 - - - - 4.36 3.72 2.64 -----
.55 - - - - 4.23 3.64 2.53 -

.60 - - - - 3.32 3.24 3.57 -

.70 - - - - 3.61 3.35 3.76 -

.80 _ _ _ - 3.87 3.65 2.26 -----

.90 - - - - -3.60-
67.50 - - - - 2.87 3.28 NS -

.55 - - - - 3.44 3.19 3.18 _ _ - - -

.60 - - - - 3.52 3.50 3.34 -

.70 - - - - 4.12 3.14 3.99 -

.80 - - - - 4.00 3.19 3.23 -

.90 - - - - -3.16-
70.50 ------------

.52 - - - - 3.52 3.71 3.12 -

.55 - - - - 4.33 4.05 3.43 - - - 2.67

.60 - _ _ - 4.30 3.13 3.54 - - - 3.06

.70 _ - - - 4.45 2.98 2.10 - - - 2.45 -

.80 _ - - - 3.47 3.19 - - - - 3.11

.90 _ _ - - 3.29 2.75 ------
73.50 - - - - 3.03 3.55 2. 38 - - - 3. 39 -

.55 - - - - 3.11 3.86 3.42 - - - 3.17

.60 - - - - 4,56 3.02 3.18 - - - 3.10 -

.70 _ _ _ - 4.13 3.10 3.72 -----

.80 - - - - 3.91 3.08 -

.90 ----- 3.44 ------
77.50 - - - - 3.30 3.06 3.30 -

.55 - - - - 3.76 2.99 3.28 -----

.60 - - - - 4.02 3.20 3.58 -

.70 - _ - - 3.71 2.88 3.77 - - - - -

.80 - _ _ - 3.69 2.83 3.65 -----

.90 ----- 3.11 3.04 -----



Table I (cont'd)

Record of standardized haul factors for oblique hauls made
with plankton nets during cruises 5701-5712, 1957

Cruise and month

5701 5702 5703 5704 5705 5706 5707 5708 5709

Sta. Jan. Feb. Mar. Apr. May Jime July Aug. Sept.

80.51



Table I (cont'd)

Record of standardized haul factors for oblique hauls made
with plankton nets during cruises 5701-5712, 1957

Cruise and month



Table I (cont'd)

Record of standardized haul factors for oblique hauls made
with plankton nets during cruises 5701-5712, 1957

Cruise and month



Table I (cont'd)

Record of standardized haul factors for oblique hauls made
with plankton nets during cruises 5701-5712, 1957

Cruise and month



Table I (cont'd)

Record of standardized haul factors for oblique hauls made
with plankton nets during cruises 5701-5712, 1957

Cruise and month



Table I (cont'd)

Record of standardized haul factors for oblique hauls made
wlth^ankton nets during cruises 5701-5712, 1957

Cruise and month



Table I (cont'd)

Record of standardized haul factors for oblique liauls made
with plankton nets during cruises 5701-5712, 1957

Cmlse and month

5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Sta. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Wov. Dec.

140.30



Table I (cont'd)

Record of standardized haul factors for oblique hauls made
with plankton nets during cruises 5701-5712, 1957

Crulae and month

5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Sta. Jan. Feb. Mar. Apr. May Jime July Aug. Sept. Oct. Nov. Dec.

153.16



RECORD OF SARDINE EGGS, 1957

A listing of aU hauls containing sardine eggs in the 1957 plankton samples
obtained on CCOFI cruises is contained In table n. The eggs at each station are
reported by age in days (A to D; see below) for two categories, normal and total.

Abnormal eggs have embryos that are stunted and misshapen, either due to

mechanical Injury during collection (rupture of the vitelline membrane) or to a
diseased condition of the eggs. Deteriorating eggs are eggs in such poor condi-
tion that they cannot be classified with certainty.

The age categories into which sardine eggs are separated are the following:

A - Eggs spawned within 24 hours of colleQiipn

B - Eggs spawned within 24. 1 to 48 hours of collection

C - Eggs spawned within 48. 1 to 72 hours of collection

D - Eggs spawned within 72,1 to 96 hours of collection

Unclassified (Unci.) - deteriorating eggs that cannot be aged with certainty,

A dash (-) in table n indicates that the category was not represented at a
station, either actually or potentially.

Considerable publicity has been given to the warming that occurred in the

CCOFI area during 1957 and which has continued to the time of writing this

report - May 1959 (Progress Report, 1 July 1956 to 1 January 1958, California

Cooperative Oceanic Fisheries Investigations, sponsored by the State of Cali-

fornia Marine Research Committee, pp. 7-26). The temperatures at which sar-
dine eggs were obtained during 1957 are given by month and area in text table 3.

A comparison with average "spawning" temperatures by area for the preceding

six years (1951-1956) foUows:

1957 season

Area
Number of

observations

Average

temperature

Average

temperature

(1951-1956) Difference

60-77 (complete season) 3

80-93 (complete season) 16

97-107 (complete season) 15

110-120 (main spawning period) 11

(late season spawning) 16

123-137 (main spawning period) 8

(late season spawning) 6

140-157 (complete season)

13.4

15.0

15.4

16.4

20,8

16.6

21.0

14.7

15.1

15.4

18,1

15.7

18.0

18.7

+0.3

+0.3

+1.0

+2,7

+1.1

+3.0

18



In the northern half of the spawning area (lines 80-107) in 1957, sardine

eggs were obtained at temperatures which averaged only O.S'C higher than during

the previous six years. In the southern half of the spawning area (lines 110-137),

water temperatures at the stations having sardine eggs averaged a full degree

higher during the main spawning period (January through June), and 2.7°C to S.O^C

higher during the late spawning period (July through October), Hence, the Increased

water temperatures during 1957 were reflected mainly in the southern half of the

spawning distribution.

The distribution and relative abundance of sardine eggs in 1957 are illustrated

in figure 2. The abundance shown for each station represents the cumulative

standard haul total of sardine eggs at the station during the year. Stations (open

circles) without shading had no sardine eggs in the plankton hauls taken during the

year.

Occurrences and abundance (standard haul totals) of sardine eggs are summar-
ized by month and area in text table 4. Sardine eggs were taken in fewer hauls

than in any recent year; occurrences during 1957 numbered 76, as compared to 144

in 1956, 186 in 1955, and 309 in 1954. The decrease in occurrences in 1957 reflects,

in part at least, a decrease in abundance of spawning sardines. Coverage of spawn-

ing areas was as thorough in 1957 as in preceding years, except 1954. (Coverage

in 1954 was more intensive than at any time before or since.)

The distribution of spawning between the several subareas, however, has been

fairly similar during the past three seasons. This is shown in the following summary:

1955 1956 1957

Station
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Table n (cont'd)

Record of sardine eggs, 1957

Number of normal eggs

Station



Table H (cont'd)

Record of sardine eggs , 1957

Number of normal eggs Total number of eggs

Station A B C D A B C D Unci. n

Cruise 5708:

113.30 8 - -

120.25 477 - - -

120.30 57 - -

120.35 2 87 - -

120.40 6 49 - -

123.37 54 - - -

127,34 881

127.40 - -





RECORD OF SARDINE LARVAE, 1957

Sardine larvae are grouped by size classes in table III, which have the

following midpoints and ranges:

Midpoint



As has been noted in previous reports , the center of dlstrlbuticHi of sardine

larvae tends to be somewhat south of the distribution of eggs, due to the pre-

dominantly southward transport of eggs and larvae. Off California and northern

Baja California (lines 60-107) there were 49 occurrences of larvae to 34 of eggs,

or a ratio of occurrences of larvae to eggs of 1.4. Off central Baja California

(lines 110-137) there were 114 occurrences of larvae to 42 occurrences of eggs,

or a ratio of 2.7 occurrences of larvae to each occurrence of eggs. Only larvae

were obtained off southern Baja California (lines 140-157).

The temporal distributions of eggs and larvae agree quite well. In the nor-

thern part of the range (lines 60-77), eggs were obtained in Jime, larvae In June

and July (text table 5). Off southern California, eggs were obtained during March
through July and in October; larvae were taken in April through July and October;

off northern Baja California (lines 97-107) eggs and larvae were taken during

February through July; off central Baja California eggs and larvae were taken

throughout the period of sampling.

Larger sardine larvae (i.e. , larvae 12.26 mm. and larger) were markedly

more abundant in the southern part of the distribution. In fact, larger larvae

were taken in the northern half of the spawning distribution (lines 60-107) only

during June and July, but were taken on all cruises off central and southern Baja

California except May and July, The larger larvae occurred in greatest abun-

dance in February and September.

Larger sardine larvae (standard haul totals)

CalLfomia and northern
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RECORD OF ANCHOVY LARVAE, 1957

The larvae of the northern anchovy, Engraulis mordax , are recorded by

size In table IV. The size classes are similar to those used for sardine larvae

except for the two smallest size categories which have the following midpoints

and ranges:

Midpoint Size range

(mm.) (mm.)

2.50 1.76-3.25

3.75 3.26^.25

The distribution and relative abundance of anchovy larvae are illustrated

in figure 4. The value for each station is the cumulative standard haul total

for the year.

Anchovy larvae ranked first in abundance in 1957, as in all recent years.

The average number of anchovy larvae taken per haul has been exceptionally

constant during the past three years

:

Total hauls Total anchovy larvae Average

Year taken Occurrences (standard haul totals) per haul

1955 1,375 616 140,183 102

1956 1,397 536 134,931 97

1957 1,493 580 146,631 98

In the previous report in this series, the unusual distribution of anchovy

larvae during 1956 was noted. During that year, considerably fewer anchovy lar-

vae were taken in the northern half of the survey area (lines 60-107) than in the

southern portion. The most unusual feature of the distribution was the presence

of large numbers of larvae off southern Baja California (lines 140-157), an area

in which anchovy larvae are usually uncommon.

1955 1956 1957



Only a few anchovy larvae were taken off southern Baja California in 1957 -

less than 0.1 percent of the number taken in the CCOFI survey area, as compared
to 19.0 percent in this area in 1956. A much higher percentage of the larvae were

taken in the northern half of the survey area (station lines 60-107), however: 62.0

percent as compared to 20.1 percent in 1956. Water temperatures in the upper

mixed layer, the stratum in which anchovy larvae occur, were higher in 1957 than

in 1956, especially in the area off central and southern Baja California, The north-

ward shift in larval distribution is probably related, directly or Indirectly, to the

increase in water temperatures in the CCOFI area.

The abundance of anchovy larvae in different parts of the CCOFI survey area

in 1957 is summarized by month in text table 6, Almost a third of the larvae were

obtained during the peak month, February. This was the month of peak abundance

in all major subareas, an unusual circumstance as can be seen by comparing the

1957 areal abundance with that given for 1956 (Ahlstrom 1958, text table 5) or

1955 (Ahlstrom and Kramer 1957, text table 4), Anchovy spawning ordinarily

takes place throughout the year in the area between Point Conception and Point

San Juanico (station lines 80-137), There was a marked decrease in the number
of larvae in the southern part of the range (lines 123-137) during the latter part of

the year. There were only three occurrences in 64 hauls taken in this area dur-

ing August through October, and these contained only small numbers of larvae.

The increase in temperatures in this area (S^C higher than the average of the pre-

ceding six years during these months) may account for the decrease In anchovy

larvae.

The monthly abundance of anchovy larvae during 1957 is compared with that

of the preceding four years in text table 7, Throughout the five-year period, more
anchovy larvae were taken during the winter months (January-March) than in the

other seasons. Coverage during the last five months of the year has varied in

intensity during this period, but in no year was it as thorough as during the earlier

months, hen( t abimdance during these months is underestimated. Even allowing

for this fact, tnere is a marked decrease in numbers of larvae during the summer
and fall months as compared to the other two seasons.

The abundance of anchovy larvae of different sizes is summarized for the

five-year period, 1953-1957, in text table 8. A comparison of the larger larvae

(12.26 mm. and over) is as follows:

Year Standard haul total Larvae over 12,26 mm. Percent of total

2,294 2.31

4,366 2,71

3,773 2.69

4,599 3.41

4,253 2.90

38

1953
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Text table 7.—Monthly abundance of anchovy larvae

1953-1957, based on standard haul summations

Month

Total

1953 1954 1955 19B6 1957

January
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RECORD OF THE LARVAE OF THE JACK MACKEREL
(TRACHURUS SYMMETRICUS) , 1957

Jack mackerel larvae are recorded by size In table V. The data are sum-

marized in text table 9, by month and area. The distribution and relative abun-

dance of jack mackerel larvae in 1957 are Ulustrated In figure 5. Four categories

of abundance are used In the chart. The value shown for a station is the cumu-

lative standard haul total of jack mackerel larvae taken in all occupancies during

the year.

The size groupings of larvae in table V have the following midpoints and

raises:

Midpoint
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Date for the several years are only roughly comparable since the coverage

was somewhat different in each year. Only a portion of the spawning range of

the jack mackerel is surveyed on CCOFI cruises, and it is likely that a variable

portion of the population is within the survey area in successive seasons. The
most striking change in distribution of jack mackerel larvae In 1957 was the

marked decrease in abimdance off central and southern Baja California. Nearly

30 percent of jack mackerel larvae were taken in the area off central Baja Cali-

fornia (station lines 110-137) in 1956, and over 20 percent in 1955, while only 3

percent occurred in this area in 1957, The northward shift in distribution of jack

mackerel larvae Is probably related to the warmer water temperatures prevail-

ing In 1957.

The seasonal distribution of larger jack mackerel larvae (6.26 mm. and

larger) during 1957 is compared with the distributions of the preceding five

years in the following tabulation:

Seasonal abundance of larger jack mackerel larvae (6,26 mm,
and over), 1952-1957 (standard haul totals)

Months

Total

1952

620

1953 1954 1955

620 417 730

1956

392

1957

January
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PACIFIC MACKEREL LARVAE

1957

CUMULATIVE TOTALS

1-6

7-60

61-600

OVER 600

STATIONS OCCUPIED

Figure 6. —Pacific mackerel larvae, 1957: Distribution and relative abundance.

72



RECORD OF THE LARVAE OF THE PACIFIC MACKEREL
(PNEUMATOPHORUS DIEGO), 1957

The distribution and abundance of Pacific mackerel larvae in 1957 are

illustrated in figure 6. For uniformity, the same categories of abundance are

used in the distribution of Pacific mackerel larvae as In the other larval charts

Included In this report. The values at an individual station represent the cumu-

lative standard haul total for all occupancies during the year.

The larvae of Pacific mackerel are reported by size in table VI; the size

categories are identical to those used for jack mackerel (see p. 59 for midpoints

and ranges). The data are summarized by month and area in text table 10.

Pacific mackerel larvae ranked eighteenth in abundance during 1957; thus

it is one of the less abundant kinds in the CCOFI area. The number of larvae

taken during a season has been fairly constant during the past three years, as is

shown in the following tabulation:

1955 1956 1957
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CUMULATIVE TOTALS

1-6

HAKE LARVAE

1957

7-60

61-600

OVER 600

STATIONS OCCUPIED

Figure 7. —Hake larvae, 1957: Distribution and relative abundance.
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RECORD OF THE LARVAE OF HAKE (MERLUCCIUS PRODUCTUS), 1957

The records of hake larvae contained in table Vn are the numbers of larvae

(standard haul totals) taken in each plankton collection made in 1957, Length

measurements were not made on hake larvae. The distribution and relative

abundance of hake larvae in 1957 are shown in figure 7. The basic data con-

tained in table Vn are summarized by month and area in text table 11.

Hake larvae constituted 16 percent of the fish larvae taken on CCOFI
cruises during 1957. They were exceeded in abundance only by anchovy larvae,

as was also the situation during each of the preceding five years (1952-1956).

Monthly abundance and occurrences of hake larvae in 1957 are compared with

similar data for 1956 in the following summary:

Monthly abundance of hake larvae in 1956 and 1957

Total

1956 1957
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Table VH
Record of the larvae of hake (Merluccias productua) , 1957

^

Cruise and month

5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

60.50 _ . _ _ NQ - - - - -.55---- ___--.60---- _____.70---- _____.80---- ----__.90---- ______
63.62 - - - - _____.55---- _____.60---- _____.70---- _____.80---- _____

.90 _--_- ______
67.50 _ _ _ _ N8 - - - - -.55---- _____

.60 ----4 _____.70---- _____.80---- _____

.90 _____ 3______
70.52 ____7 _____.55---- ___.60---- __-.70---- -__.80---- .___.90---- ______73.50---- __-.56---- __-.60---- ___.70---- _____.80---- ______

.90 _____ ______
77.60 -___ _____.55---- 3 _____.60---- _____.70---- _____.80---- _____.90----- _____
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Table vn (cont'd)

Record of the larvae of hake (Merlucclus productus) , 1967

Cruise and month
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

80.51 - 6 - -

.55 - 212 15 - -

.60 - 133 6 - -

.70 - 26 - -

.80 - 168 9 _ _ NS -

.90 - 59 6 4 - -

82.47 - 11 5 - -

83.40 - 16 - -.43-3 - -

.48 _- 20 ---------

.51 - - 5 NS - -

.52 - 130 ---------

.55 _ _ - - 7

.60 - 706 52 6

.65 _ _ _ - -

.70 - - 57 30

.75 _____

.80 _ - _ 48 6

.85 _ _ - _ -

.90 - - - 9 3 NS
86.46

87.35 - 16

.38

.40 - 98 11 49 NS

.45

.50

.55 - - -

. 60 - 12

.65 _ _ _ _

.70

.75

.80 _ - _ 13 12 NS

.85

.90

90.28 - (

.30

.37

.45

82
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Table Vn (cont'd)

Record of the larvae of hake (Merlucclus productus) , 1957

Cruise and month

5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

90.50 - - - - 3 - -

.55 - 36 49 217

.60 - 18 490 88 - -.65---- __--.

.70

.75

.80

.85

.90

93.27

.30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.80

.85

.90

97.30

.32

.35

.40

.45

.50

.55

.60

.65 _ _ _ _

.70 _ 76 - 3

.75

.80

.85 _ _ _ _

.90 - - - 61

83

24718



station

Table VH (cont'd)

Record of the larvae of hake (Merlucclus productus ) , 1957

Cruise and month
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
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Table VH (cont'd)

Record of the larvae of hake (Merlucclus productus), 1957

Cruise and month

5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec,

107.75



Table VH (cont'd)

Record of the larvae of hake (Merlucclus productus) , 1957

Cruise and month

5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

117.45



Table VH (cont'd)

Record of the larvae of hake (Merlucclua productus) , 1957

Cruise and month
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

127*34



Table vn (cont'd)

Record of the larvae of hake (Merlucclus productus) , 1957

Cnxlae and mcmth
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 6712

Station Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec.

140.30 -432 8 - -_--__
.36 - 355 11 - ______
.40 - 8 16 - ______.45--- --___-_.
.50 - 20 S - ______.65--- __»_-___.60--- ________.70--- ________.80--- ________

143.26 -8 3-------_
.30-571 - ______
.35 - 33 20 - ______
.40- - ______
.50- -_ ______

147.20 -12 36------__
.25 _ 47 72 12 ------- -

.30 - 200 ________.35--- ________

.40- 3 ________.46--- ________.60--- ________.66--- ________.60--- ________.70--- ________.80--- ________
148.20 _____ ______.25----- ______.30----- ______.40----- ______.60----- ______
150.16 _-_ ________

.19 _ -__-____-.20--- ________

.26- ________

.80 --30 ________

.35- - ________

.40 _^ 2 -

Total 1278 37998 34589 4047 260 88 16 3 4

Note: No hake foxrnd on lines 153 and 157.
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RECORD OF THE LARVAE OF ROCKFISH (SEBASTODES SPP.), 1957

Larvae of the genus Sebastodes are grouped together as rockfish larvae.

Forty Hiine species of rockfish are known to occur off California

.

As in previous seasons, rockfish larvae occurred In greatest abundance

off southern California (station lines 80-93), as is shown in text table 12, and

the following tabulation:

Total Occurrences

samples of rockfish Percent

Lines taken larvae occurrence

Total 1,481

Total

number
of larvae

taken

Percent

taken In

each area

561 37.9 36,473 100.0

Average

number
per haul

60-77



^.

et

o



Table Vm
Record of the larvae of rockfish (Sebastodes spp.), 1957

Cruise and month
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

60.50 - - _ _

.55 - _ _ _

.60

.70 - - _ _

.80

.90

63.52

.55

.60

.70 - - - _

.80

.90

67.50

.55 - - - _

.60

.70 _ _ _ _

.80

.90 - - - - -

70.52 - - - - 70 87

.55

.60

.70 - _ - -

.80 - _ - _

.90 _ _ - _

73.50 ___ - 18 21 5 - - - 27

.55 - - - - 37 124 41 - - - 19

.60

.70 - _ - -

.80 - _ _ _

.90 - - - -

77.50

.55

.60

.70 - - _ _

.80 - - « _

.90 _ - _ -

91

18





Table vm (cont'd)

Record of the larvae of rockfish (SebaBtodes app. ) , 1957

Cruige and month

5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov, Dec.

56 14 212

33 30

10

3

3

11

4

6 3-
6

90.50



44



Table Vm (cont'd)

Record of the larvae of rockfish (Sebastodes app. ) , 1957

Cruise and month
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

107.75



Table Vm (cont'd)

Record of the larvae of rockfish (Sebastodes spp.), 1957

Cruise and month
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

107.45



Table Vm (cont'd)

Record of the larvae of rockfish (Sebastodes spp.), 1957

Cruise and month
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

92 5 3 3 _ _

8 6 7 - -

22 - -

6 - - - - -

127.34



station

Table vm (cont'd)

Record of the larvae of rockfish (Sebastodes spp.), 1957

Cruise and month
5701 5702 5703 5704 5705 5706 5707 5708 5709 5710 5711 5712

Jan. Feb. Mar. Apr. May Jiine July Aug. Sept. Oct. Nov. Dec.

140.30

.35

.40

.45

.50

.55

.60

.70

.80

143.26

.30

.35

.40

.50

147.20

.25

.30

.35

.40

.45

.50

.55

.60

.70

.80

148.20

.25

.30

.40

.50

150.16

.19

.20

..25

.30

.35

.40

Total

11

101011001 6585 7225 4819 2742 1383 47 28 231 586 816

Note: No rockfish found on lines 153 and 157.
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