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ABSTRACT

This report contains the results of

quantitative sampling of eggs of jack
mackerel, Trachurus symmetricus . off

California and Baja California during
1951 through 1954. Annual distribution
charts are included.





JACK MACKEREL EGGS, PACIFIC COAST, 1951-1954

This report contains the results of quantitative sampling of eggs of

jack mackerel, Trachurus symmetricus . for the years 1951 through 1954. This

report may be considered as an extension of information given by Ahlstrom

(1953 and 1954) and Ahlstrom and Kramer (1955 and 1956).

The plankton hauls from which the eggs were taken were made at monthly

intervals by agencies participating in the California Cooperative Oceanic

Fisheries Investigations which is sponsored by the California Marine Research

Committee, and which comprises the following organizations: The Scripps

Institution of Oceanography of the University of California, the California

Department of Fish and Game, the Hopkins Marine Station of Stanford Uni-

versity, the California Academy of Sciences and the South Pacific Fishery

Investigations of the U. S. Fish and Wildlife Service.

The data are presented in six tables:

la. Monthly totals of jack mackerel eggs for 1951-1954.

lb. Regional distribution of jack mackerel eggs for 1951-1954,

2. Jack mackerel eggs by stage for selected stations in 1951.

3. Jack mackerel eggs for 1951.

4. Jack mackerel eggs for 1952.

5. Jack mackerel eggs for 1953.

6. Jack mackerel eggs for 1954.

These tables give the standard numbers of eggs (see below).

The author wishes to express his gratitude to Dr. E. H. Ahlstrom for the

aid given in identifying the material, and assistance in the preparation of

this manuscript. Mr. James R. Thrailkill has prepared the figures. The
Staff, South Pacific Fishery Investigations have contributed materially to

the routine tasks associated with the collection and preliminary processing
of the data. My wife, Paula Farris, has helped with the laborious proof-
reading of this report.



AREA CUVEREO

Tlie area covered by each of the cruises is given by Ahlstrom (1953 and

1954) and Ahlstrom and Kramer (1955 and 1956). An idea of the location of

the several stations occupied during the period 1951 through 1954 may be

gained from figure 1. However, the exact location of each station at each

occupancy is given bv the Staff, South Pacific Fisliery Investigations (1952,

1953, 1954 and 1955 )~.

METHODS OF SAMPLING

The methods of sampling are given by Ahlstrom (1952:3-6) and Ahlstrom
(1953:4-7).

Tlie plankton net is obliquely hauled from a depth of approximately
140 meters (200 meters of wire out) to the surface. The angle of stray
of the towing wire from the vertical is kept as close as possible to 45°.

The angle of stray is measured continuously during a haul by means of an

inclinometer riding free on the wire. The plankton samples are preserved
in their entirety for later examination. Fish eggs and larvae separated
from the hauls are standardized to the number under 10 square meters of sea

surface.

The manner of designating cruises was changed in 1953 from a system of
consecutive numbers to a code based on the year and the month; a conversion
table has been given by Thrailkill (1956). The new system used herein gives
the year (the first two numbers) and the month (the last two numbers). Thus,
5102 refers to the February cruise of 1951.

In tables 3 to 6, a dash (-) indicates that the station was not occupied
or if occupied the sample subsequently was spoiled or broken; NQ - haul not
quantitative; U - sample unavailable either because it had been mislaid or

used in special studies.



STATION PLAN

951-1954
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Figure 1. —Station plan, 1951-1954, of the California

Cooperative Oceanic Fisheries Investigations.
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THE STAGES OF JACK MACKEREL EGG DEVELOPMENT

The continuum of egg development is divided into a series of

arbitrarily but rather precisely defined stages (fig. 2). The

primary reason for staging eggs is to determine the relationship

between rate of development and temperature. This is needed in

order to determine the number of days' spawning represented in

each sample. The method is also useful for determining the period

of the day during which spawning takes place.

Only selected stations are given since stations were deleted

for various reasons, among which were poor preservation of material

making staging unreliable and poor temperature records.
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Figure 2.—The stages of jack mackerel egg development.

Stage I: Unfertilized eggs or fertilized eggs prior to cell division.

Stage II: Begins when the first cell becomes visible on the yolk and
ends at the completion of the blastodisc formation (about
256 cell stage).

Stage III: Starts at the completion of blastodisc formation and is

terminated when the germ ring has migrated to its greatest
diameter (halfway up the egg).

Stage IV: Begins as the germ ring moves upward over the greatest
diameter and stops when the germ ring lies over the oil

globule, prior to blastopore closure.

Stage V: Begins at blastopore closure and terminates when the tail

starts to^separate from the yolk.

Stage VI: Begins when the tail bud comes free of the yolk and stops

when the posterior eighth of the body is free of the yolk.

Stage VII: Begins when the posterior eighth of the body is free of
the yolk and stops when the posterior quarter of the body
is free of the yolk.

Stage VIII: Begins when the posterior quarter of the body is free of

the yolk, and ends as the tip of the tail approaches the

chin. The tail portion of the embryo begins to rotate
out of the embryonic plane and the fin-fold is moderately
wide.

Stage IX: Is characterized by the tip of the tail laterally approaching
the head. The oil globule comes to lie in the anterio-vertical
portion of the yolk sac. The fin-fold is wide and fully formed,

At the termination of the stage, the embryo hatches.

Disintegrate: All jack mackerel eggs whose internal structure is such that

staging is impossible fall into this category.







Table 2. --Record of jack mackerel eggs by stages of development
for selected stations occupied in 1951

Stage:

Station

II III IV VI VII VIII IX Dis. Total

Cruise 5103:

80.55
.90

.100

.110
85.90
90. 100

.110

.120
93.70

.80

.90
97.70

.90

100.60
.70

.80

.90

.100
103.40

.50

.60

.70

.80
107.40

.60

.70

.80

110.50
.60

.70

.80
113.50

.60

.70

117.60
.70

120.35
.60

123.50
127.60
130.40

15 98 94

45 247

1 66

64

2 114

21

7 291

362
1,060

17 231

100

1,385
312

1 32
20 29

9

190

8 312
37

338
234

74 311

38 116

1,472
27

14

15 269
339

2

14 318
10 369
12 604

140
416 1,392

36

5

6

76 100 63

121 45

18 14

40 16 20

212
146 433
28 89 5

218

38 98 201

93 979
372
77

427 277
15

22

232 297
45

48

28 19

225 62
40

388 33
121 670 217

328 286
91 59

198

7 7

19

199 67

77

207

343
478 159

198

770 489 677
12

5 5

8
5

1

Total 695 5,120 5,926 3,853 4,549 2,961 2,478 2,915



Table 2. —Record of jack mackerel eggs by stages of development
for selected stations occupied in 1951

Stage:



Table 2. —Record of jack mackerel eggs by stages of development

for selected stations occupied in 1951

Stage:

Stat ion

II III IV VI VII VIII IX Dis. Total

Cruise



Table 2. —Record of jack mackerel eggs by stages of development
for selected stations occupied in 1951

Stage: I II III IV V VI VII VIII IX Dis. Total

Station

Cruise 5105



Table 2. --Record of jack mackerel eggs by stages of development
for selected stations occupied in 1951

Stage:



RECORD OF JACK MACKEREL EGGS, 1951

Jack mackerel eggs were collected from February until October,
although only negligible amounts were taken during September and
October (table la). The month of peak occurrence was March, when
nearly one-third of the total number of eggs were obtained.

A partial regional analysis (table lb) indicates that over
half the eggs were spawned off California and that very few eggs
were spawned to the south of Point San Eugenio (below station
line 120).

Of the four years reported, 1951 may be characterized as

having a northern distribution accompanied by early spawning.

The quantitative distribution (annual standard haul totals)
of jack mackerel eggs is given in figure 3.

12



CUMULATIVE TOTALS

I
-30

31-300

^ 301-3000

^H OVER 3000

o STATIONS OCCUPIED

JACK MACKEREL EGGS

1951

Figure 3. --Jack mackerel eggs, 1951: distribution and
relative abundance.
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Table 3. --Record of jack mackerel eggs. 1951

Cruise number
Station 5101 5102 5103 5104 5l()5 5l(i6 5107 5l(>8 5109 5110 5111 5112

40.38 _ _ -

.40 - - -

.45

.50

.60

.70 - - -

.80 _ _ -

.90

.100 - - -

.110
43.42 _ _ -

.50

.60 - - -

47.50 - - -

.55

.60
50.47

.50 - - -

.55

.60

.70 _ - -

.80 - _ _

.90

.100 - - -

.110

53.52
.54

.55

.64 - - -

.65

57.51 - - -

.54 - - -

.55

.64

.65

60.55 - - -

.60 -

.70

.80 - - -

.90 - _ _

.100

.110

.120

.130

(-) - Station not occupied
(U) - Sample unavailable
(NQ) - Sample not quantitative , .



Table 3. —Record of jack mackerel eggs, 1951

Cruise number
Station



Table 3. --Record of jack mackerel eggs, 1951

Cruise number
Station



Table 3. —Record of jack mackerel eggs, 1951

Cruise niimber

Station



Table 3. --Record of jack mackerel eggs, 1951

Cruise ni'mber

ritation



Table 3. — Record of jack mackerel eggs, 1951

Cruise number

station



RECORD OF JACK MACKEREL liGGS, 1952

Spawning began in January, rose to a peak in May and ceased

by the end of September.

A partial regional analysis indicates that the center of

spawning was more compact than in 1951 with over 90 percent of

the spawning occurring off southern California and northern Baja

California (station lines 77-107). The record shows less spawning
off central and nortiiern California (lines 40-73) and off central

and southern Baja California (lines 110-157).

The quantitative distribution (annual standard haul totals)
of jack mackerel eggs is given in figure 4.

20



JACK MACKEREL EGGS

1952

CUMULATIVE TOTALS

I
-30

31-300

301-3000

^M OVER 3000

o STATIONS OCCUPIED

Figure 4.—Jack mackerel eggs, 1952: distribution and
relative abundance.
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Table 4. --Record of jack mackerel eggs, 1952



Table 4. --Record of jack mackerel eggs, 1952



Table 4. —Record of jack mackerel eggs, 1952



Table 4. --Record of jack mackerel eggs, 1952



Table 4.—Record of jack mackerel eggs, 1952

Cruise and number
Station





Table 4,—Record of jack mackerel eggs, 1952



RECORD OF JACK MACKEREL EGGS, 1953

Spawning began in February. The peak came in April this year.

No eggs were collected in September but a small number were taken

during October.

Half of the eggs were taken from off northern Baja California
(station lines 97-107) with the two adjacent regions contributing

46 percent. Of the four years studied, this one has the lowest

number of eggs off California, indicating a more southern distri-

bution than usual.

The quantitative distribution (annual standard haul totals)

is given in figure 5.

29



JACK MACKEREL EGGS

953

CUMULATIVE TOTALS

I

- 30

31-300

^P 301-3000

^M OVER 3000

STATIONS OCCUPIED

Figure 5,—Jack mackerel eggs 1953: distribution and
relative abundance.
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Table 5,—Record of jack mackerel eggs, 1953

Cruise number
Station 5301 5302 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312

60.55 --_ 00000----
.60 _-_ 00 96 00----
.65 ----u 33 ------
.70 -_- 00- 23----
.80 -__ 00- 44----
.90 -_- 00- 15----.100---- 0- 00----

63.52 --- 00500----
.55 -__ OU 00-----
.60 --__ 00------
.65 --__ 00------

67.50 --_ 0- 0- 0----
.55 - - _ u - 16 57 - - - -

.60 ----_ 60-----

.65 -___ 62 18 0----
70.51 --- 0000-----

.55 - _ _ 70 18 46 - - - -

.60 -__ 80 55 60----

.65 ---- 798------

.70 -__ 00060----

.80 - _ _ U 63 10 16 - - - -

.90 --_ 00 37 ------.100---- 85------
73.50 - _ _ u 14 - - - -

.55 --__ 66 0-----

.60 _ _ _ 127 13 - - - -

77.50 -__ 00800----
.55 ___ 00 84 00----
.60 - _ - - 123 60 - - - - -

.65 _ - - 156 483 - - - -

80.51 00000000----
.55 NQOOOOU 00----
.60 18 610 47 15 -

.70 204 418 3 -

.80 1432 12 13 -

.90 - 1020 69 -

.100 - 238 21 - - - -

.110 ---u 3-------

.120 - - - 192 129 -.130--- 15 -------

.145 - - - 152 65 -.160--- 00-------
81.46 ---_____ 0- 00
82.47 ________ 00 00

31



Table 5.—Record of jack mackerel eggs, 1953



Table 5,—Record of jack mackerel eggs, 1953



Table 5.—Record of jack mackerel eggs, 1953



Table 5.—Record of jack mackerel eggs, 1953



RECORD OF JACK MACKEREL EGGS, 1954

A few eggs were taken in January of this year. Over a third
of the eggs were taken in May, the peak month. There is some un-

certainty as to when spawning ceased since there were no cruises
during September and November. However, only a negligible number
of eggs were taken during October and records from previous years

are consistent with the supposition that no spawning occurred
after October.

Like 1951, over half of the spawning occurred off California
with the largest proportion occurring off southern California. A
relatively large number of eggs taken off southern Baja California
(station lines 123-157) is indicative of the wide dispersal of eggs
during this year.

The quantitative distribution (annual standard haul totals)
of jack mackerel eggs is given in figure 6.
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JACK MACKEREL EGGS

1954

CUMULATIVE TOTALS

1-30

31 - 300

^H OVER 3000

o STATIONS OCCUPIED

Figure 6. --Jack mackerel eggs, 1954: distribution and

relative abundance.
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Table 6. --Record of jack mackerel eggs, 1954



Table 6.—Record of jack mackerel eggs, 1954



Table 6.—Record of jack mackerel eggs, 1954



Table 6, --Record of jack mackerel eggs, 1954



Table 6. --Record of jack mackerel eggs, 1954

Cruise number

Station



Table 6, --Record of jack mackerel eggs, 1954

Cruise number
Station
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