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ABSTRACT

Basic data on abundance of sardine eggs and larvae off the Pacific coast

in 1954 are given in this report, together with records of abundance of five other

species: northern anchovy (Engraulis mordax) ,
jack mackerel (Trachurus

symmetricus), hake (Merluccius productus) , Pacific mackerel (Pneumatophorus

diego), and rockfish (Sebastodes spp.).



SARDINE EGGS AND LARVAE AND
OTHER FISH LARVAE, PACIFIC COAST, 1954

One of the major lines of research being carried out under the California

Cooperative Oceanic Fisheries Investigations is a study of the abundance and

survival rates of sardine eggs and larvae. The Material is collected by means of

quantitative plankton hauls at an extensive grid of stations off California and Baja

California. The basic data on abundance of sardine eggs and larvae in 1954 are

given in this report, together with records of abundance of five other species:

northern anchovy (Engraulis mordax) ,
jack mackerel (Trachurus symmetricus)

,

hake (Merluccius productus) , Pacific mackerel (Pneumatophorus diego) , and rock-

fish (Sebastodes spp.). This is the fifth in a continuing yearly series which places

basic data on record for use by scientists studying variations in abundance of

important commercial species of the Pacific coast of the United States . Previous

reports in the series are listed in the Bibliography.

The data are presented in eight tables . Table I contains a tabulation of

standardized haul factors for all oblique hauls made with plankton nets during

cruises 5401-5412. Other pertinent data concerning the 1954 plankton hauls are

given in "Zooplankton Volumes off the Pacific Coast, 1954", including location,

date and time of collection, volume of water strained and the estimated depth of

haul.

The data on fish eggs and larvae are given in Tables II- VIII. The numbers

of eggs and larvae given in the tables are "standard haul" totals . Collections

containing Pacific sardine eggs are listed in table II; the eggs are enumerated by

age (in days) since spawning. The larvae of four species are enumerated by size:

Pacific sardine in table III, northern anchovy in table IV, jack mackerel in table V,

and Pacific mackerel in table VI. The larvae of two groups are tabulated by number

only: Hake in table VII, and rockfish in table VIII.

It is with deep pleasure that the authors acknowledge the cooperation given

by the Scripps Institution of Oceanography in the collection of data at sea. All

personnel of the South Pacific Fishery Investigations of the U.S. Fish and Wildlife

Service contributed to this project, many devoting their full time to it. Robert

Counts and James Thrailkill aided in the identification, enumeration, and measure-

ments given in this report.
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STATION PLAN

1954

STATIONS

. OCCUPIED ROUTINELY

o OCCUPIED ON I OR 2 CRUISES

Figure 1.- Station plan, showing location of all stations occupied

on routine survey cruises of the California Cooperative

Oceanic Fisheries Investigations during 1954.



ARM COVERED

Coverage during 1954 is shown in figure 1. The coverage varied both in
extent and intensity on different cruises, as is shoim in the summary by month
and area given in text table 1, The area betv/een Point Conception and Point
San Juanico (station lines 80-137) iras regularly surveyed. The area off cen-
tral California (station lines ($0)-60-77) v;as covered from April through
August, except for two stations on line 77, ^/^ich were occupied on all cruises
except December. The area off southern Baja California (station lines 140-157)
was occupied during the January and December cruises.

Text table 1,- Coverage diiring 1954, summarized by month and area

Central



Text table 2,- Research vessels participating in the collection
of plankton material, 1954



GUIDE TO TABLES

Table I. Standardized Haul Factors. The standardized haul factor
adjusts hauls to the comparable standard of 10 cubic meters of
water strained per meter of depth fished (see Ahlstroa 1953:
4-6).

The following abbreviations or synbols appear in table I:

NT - No net tow taken
NQ - Haul not quantitative
- ...A dash indicates that the station vjas not occupied during

the cruise under vrfiich it appears,
S. Factors given in parentheses were not based on current meter

readings

.

Table II. Record of Sardine Eggs, 1954.
Number of normal eggs ; Niimber of normallj'- developing sardine eggs.
Total ntinber of eggs : Includes all sardine eggs taken in a

sample, whether normal or abnormal. Sardine eggs are clas-
sified as abnormal when the embryos are stunted and misshapen
in appearance. It is not known whether the abnormalities
are caused by a diseased condition of the eggs or by mechani-
cal injury during collection.

The letters A through D are used to designate age categories of
eggs.

A. . .Eggs spavmed i-dthin 24 hours of collection,
B...Eggs spawned within 24.1 to 48 hours of collection.
C, ..Eggs spawned within 48.1 to 72 hours of collection.
D. ..Eggs spaviTied within 72.1 to 96 hours of collection.
Unci. . .Unclassified eggs. Deteriorating eggs that could not

be classified with certainty,

n. . .Total nimiber of eggs in sample.

Table III, Record of Sardine Larvae, 1954.
Kidpoint of size classes : The larvae are grouped into size

classes which have the following midpoints and ranges:

J-Iidpoint
(in mm,

)

3.00

4.75
5.75
6.75

7.75
8.75
9.75

10.75
11.75

Range
(in mm.

)

2.00-4.25

4.26-5.25
5.26-6.25
6.26-7.25
7.26-8.25
8.26-9.25
9.26-10.25

10.26-11.25
11.26-12.25

lliapoint



Table IV, Record of Anchovy Larvae, 1954
Same as above, except for the first two categories:

Mdpoint Range
(in mm.) (in mm«)
2.50 1.76-3.25
3.75 3.26-4.25

Table V. Record of the Larvae of Jack Mackerel ( Trachurus symmetricus )

,

1954.
Midpoint of size classes : The larvae are grouped into size

classes which have the follo^ving midpoints and ranges:

Midpoint Range
(in .Tim.) (in mm. )

2.00 1.76-2.25
2,50 2.26-2.75

3.00 2.76-3.25
3.50 3.26-3.75
4.00 3.76-4.25
4.50 4.26-4.75
5.00 4.76-5.25
5.75 5.26-6.25

6.75 6.26-7.25

Table VI.

Midpoint



Table I

Record of Standardized Haul Factors for Oblique Hauls
made with Plankton Nets during Cruises 5401-5412, 1954

Cruise and Month



Table I (cont'd)
Record of Standardized Haul Factors for Oblique Hauls
made vdth Plankton Nets during Cruises 5401-5412, 1954

Cruise and Month



Table I (cont'd)
Record of Standardized Haul Factors for Oblique Hauls
made with Plankton Nets during Cruises 5401-5412, 1954

Cruise and Month



Table I (cont'd)

Record of Standardized Haul Factors for Oblique Hauls

made with Plankton Nets during Cruises 5401-5412, 1954

Cruise and Month



Table I (cont'd)
Record of Standardized Haul Factors for Oblique Hauls
made with Plankton Nets during Cruises 5401-5412, 1954

Cruise and Month



Table I (cont'd)
Record of Standardized Haul Factors for Oblique Hauls
made with Plankton Nets during Cruises 5401-5412, 1954

Cruise and Month



Table II

Record of Sardine Eggs, 1954

Station
Niimber of Normal Eggs

A B C D
Total Number of Eggs

Unci.

Cruise 5401
100.29
103.30
110.50
117.40
120.30
120o35
120.45
120.50
120.60
120.70
120.80
120.120
123.37
127.34
137.30
143.26

3

9

489
12

3,252

3

3

576

3

254
133

696

3

3
260

3
2

3

876

3

5

50
88
18

9

3

3

30

3

634
68

4,358

3

3

597

3

266

178

947
3

3

336

6

2

3

887

3

5

56

91
28

18

3

26

45
15

260

3

24
2

6

9

1,484
3

5

59
387
232

3
1,626

86

3

4,954

Total 3,765 1,934 1,048 9 5,099 2,339 1,081 Is 349 sTssS

Cruise
83.40
85.40
103.30
107.32
110.33
110.60
113.35
113.40
113.45
113.50
113.60
117.30
117.35
117.50
117.55
117.60
120.25
120.30
120.35
120.37
120.40
120.42
120.60

5402:

702

7

28

53

1,592
138

2

11

3

52

147
95

3

11

3

7

368

3

17
6

63

345
12

109
2

152

14

24



Table II (cont'd)
Record of Sardine Eggs, 1954

Number of IJormal Sggs Total Number of Epjgs

Station



Table II (cont'd)
Record of Sardine Eggs, 1954

Number of Normal Eggs Total Number of Eggs
Station



Table II '(cont'd)

Record of Sardine Eggs, 1954



Table II (cont'd)
Record of Sardine Eggs, 1954

.'lumber of Normal £ggs
DStation



Table II (cont'd)
Record of Sardine Eggs, 1954

Station
Number of Normal Eggs

a" B C D

Total Number of Eggs
D Unci. n

Cruise 540$ (cont'd]

107.35
107.40
107.45
110.33
110.35
110.50
110.70
113.35
113.37
113.40
113.42
113.45
113.47
113.50
117.26
117.32
117.35
117.37
117.40
117.47
117.50
117.55
120.25
120.27
120.30
120.32
120.35
120.40
127.42
137.23

116

6

9

54

35
6

3

58

3

32

3

2

27
46

3

3

1,858
77
29

U

1,635
95
28

9

13

20

5

636

23
6

3

10

72

33

58

137
35

57
17

3

16

31
5

184
1,289

236
2

2

10
6

14

5

38

3

3

425 2,666
139

6 40
15
14 8

100 2,535
95 139

70

31

3

90

3

49

4

3

4

45
145

39
12

,19
26

5 1,838
973 362

2

2

33
8

3

4

2

10

147

55

232

300
62

73

17

3

16

31

5

290

4
2

10

10

55

49

207

8



Table II (cont'd)
Record of Sardine i^ggs, 1954

Station
Number of Normal Eggs

A B C D

Total Number of Eggs
D Unci. n

Cruise
87.90
90.45
90,55
90.60
90.70
93.35
93.45
93.50
93.55
93.60
93.70
97.30
97.32
97.36
97.40
97.45
100.30
100.35
100.40
100.45
103.30
103.35
103.40
103.45
107.32
107.35
107.45
110.35
110.40
110.45
110.50
113.35
113.37
113.40
113.42
113. A5
113.47
117.30
117.60
120.25
120.27
120.30
120.32
120.35

5406 (cont'd);

2

10
13

27

24
17

104
13

278
182

53

23

642

188
76

3

9

9

12

14

3

96

3

3

13

15

19

5

29
67

6

42
30
15
78

212

354
131
66

145
693

3

35
22

242

12

17
136

3

7
712

57

3

3

12

727

28

26

5

3

9

36

17
24

113

12

43
181

93

104
11

115
15

266

3

339
3

57

10

169

207
27

2

19

47
110

65
122

15

415
13

327
282
106

378
956

364
142

33
12

18

37
17

3

6

3

6

31
15

26

10

11

43
190

12

172
92
36
104
810

3

422

157
125

597
920

3

69
22

314
C

15

23

142

3

7
924
71

3

3
12

243 1,449
3

28

3

26

5

3

14

46
16

57
256

157

122
104
362
186

3

178
14

150
27

351
6

357
3

170

10

269

285

67

2

33
20

31
56

47
6

332
3

8
8

13

131
60

3
6

11

3

9

108

3

8

37

21

2

64
327
386
469
293
383
161

1,166
1,408

17

757
447
244

1,106
2,114

17
222

419
807
50

27

41
499

6

10

970
88
6

1,970
12

3

42
13

57
59

3

40
10

48

37
11

19



Table II (cont'd)

Record of Sardine Eggs, 1954

Station
Number of Norroal Eggs

A B C D

Cruise 5406 (cont'd):

120.40
127.37 10

130.30 2

137.23 2 178 2

2

10
2

9

Total Number of Eggs

333 4

D

Total 1,870 4,165 1,423 425 3,857 7,299 2,538 680

Unci.
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Table VII
Record of the Larvae of Hake (Merluccius productus ) , 1954

Crxiise and Month

5401 5402 5403 5404 5405 5406 5407 5408 5410 5412
Station Jan. Feb. Mar. Apr. May June July Aug. Oct. Dec.

50.47 ----- -__-
50.50 ----- - _ - -

50.60 ----- -___
50.70 ----- --__
50.80 _____ -_-_
50.90 --.--- ___-
50.100 - _ _ _ _ _ « - _

53.52 -__-- ___-
53.55 --_-- __>_
53.65 - - - - - - - - -

57.51 ----- ____
57.55 ----- ___-
57.65 _---- -_-_
60.55 _ - _ - -

60.60 _ _ - - -

60.70 _ - _ - -

60.80 _ - -
.

- -

60.90 _ _ _ - -

60.100 - _ _ _ - - -

63.52 - - - - -

63.55 _ _ _ - -

63.65 ._--- __--
67.50 - - - - -

67.55 _ - - - -

67.65 ----- - -

70.51 - - -

70.55 - - -

70.60 _ - -

70.70 - - -

70.80 - - -

70.90 _ - _

70.100 - - -

73.50 - - -

73.55 - _ _

73.60 _ _ -

77.50
77.55
77.65 - - -

80.51 21

80.55 4
80.60 3 3

80.70
80.80

67

N.S.



Table VII (cont'd)
Record of the Larvae of Hake (Merluccius productus ) , 1954

Cruise and Month



Table VII (cont'd)

Record of the Larvae of Hake (Merluccius productus ) , 1954

Cruise and Month

5401 5402 5403 5404 5405 5406 5407 5408 5410 5412

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

93.27 3 14 25 3

93.30 7 3

93.35 - - - 14 3 - -

93.40 13 3 N.Q. 6

93.45 - - - 9 2 11 -

93.50 56 - 3 3 4
93.55 ---8 32 --
93.60 2 - 3 _ _ _ -

93.70 - - 3 - _ - -

93.30 ___ 6 21-----
93.90 - - - 70 11 N.Q. _ - - -

97.30 8

97.32 3 5 N.S. 2 3

97.35 _---8 __--
97.40 58 11

97.45 - - - 38 29

97.50 2 3 61 137 11 4

97.55 ___65 --
97.60 256 3 4 _ _ - -

97.70 - - 1,988 63 3 _ _ _ _

97.80 ---102 3
__--

97.90 - - - 254 22 3 -

100.29 5 76 12

100.30 9 32 12 3

100.35 - - 3 5 - -

100.40 194 5 14 6

100.45 - - 1.225 136 41

100.50 6 1,030 60 16 N.Q.

100.55 - - 380 57 19 - -

100.60 2 16 50 144 5

100.70 306 13 75

100.80 144 59 19 3 - N.Q.

100.90 - 7 18 - -

100.100 -_- _____^
103.30 59 ISO 5 ^

103.35 43 7 2

103.40 2 34 85 6

103.45 - 74 358 15 3 - - - -

103.50 228 55 24 3 -

103.55 - - 1,832 120 3 _ _ - -

103.60 2 3 74 135 3 _ _ - -

103.70 - - - 15 3 _ _ > -

103.80 - - - 48 _ _ - _

103.90 _ - - N.Q. _____
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Table VII (cont'd)
Record of the Larvae of Hake (Merluccius productus ) , 1954

Cruise and Month

5401 5402 5403 5404 5405 5406 5407 5408 5410 5412
Station Jan. Feb. Mar. Apr. May June July Au^. Oct. Dec.

117.55 - 71 _ _ ^ _
117.60 - 53 - _ _

117.70 - - _ _ _ _ >

120.25 5 10 1
120.27 - - N.Q. 7 6 _ - _ _

120.30 12 20 22 4 7
120.32 --3 35 -_-_
120.35 2 6

120.37 - - _ _ _

120.40 - 2 5 - _ _

120.42 - 175 36 123 _ _ _ _

120.45 78 94 161 97 6 4
120.47 - - 131 107 3 - - _ _
120.50 45 34 54 112 12

120.55 - 545 23 36 - - N.Q.

120.60 145 11
120.70 27 3
120.80 6 -

. 4
120.90 - - 5-4
123.37 26 28 62 42
123.40 6 19 142 37 24
123.42 - 34 132 6 _ _ _ _

123.45 - 33 5 145 11
123.47 --8 66 3 ____
123.50 9 43 19

123.55 - - 18 4 10 - -

123.60 - 21 66 _ _ _ _

127.34 6 166 54 96 3 2 N.Q.

127.37 - - 26 92 _ _ _ _

127.40 15 14 32 63 9 N.Q.

127.42 - - 5 286 12 - - _ _

127.45 - 12 14 3

127.47 - - 12 _ _ - _
127.50 10 2 11

127.55 - _ 6 - -
127.60 - 10 _ -. _ _

130.30 21 279 6 45

130.35 1,374 1,480 1,930 53

130.40 24 136 28 3

130.45 - 20 3

130.50 5 9

130.55 - _ - -

130.60 7 3

71



Table VII (cont'd)

Record of the Larvae of Hake (Merluccius productus ) , 1954

Cruise and Month



Table VIII
Record of the Larvae of Rockfish (Sebastodes spp. ), 1954

Crtiise and Month



Table VIII (cont'd)

Record of the Larvae of Rockfish (Sebastodes spp, ), 1954

Cruise and Month



Table VIII (cont'd)
Record of the Larvae of Rockfish (Sebastodes spp.), 1954

Cruise and Month

540l 5402 5403 5404 5405 5406 5407 5408 5410 5412
Station Jan, Feb. Mar« Apr. May Jiine July Aug, Oct. Dec.

93.27 54 41 193 20 71 6 357 23 3 9
93.30 26 8 6 18 7 10 10 3 3

93.35 - - - 171 24 9 7 3 - -
93.40 26 5 78 26 15 N.Q. 12 10
93.45 - - - 174 11 15 3 -
93.50 8 - 15 72 9 17 3
93o55 _ - - 8 24 130 - -

93.60 49 - 10 5 60 - - - -

93.70 - - 22 18 - - _ -
93.80 - - - - - - _ _

93.90 _ _ _ N.Q. - _ _ _

97.30 34 99 155 110 18 5 170 25 lU
97.32 31 88 223 N.S. 5 8

97.35 ___- 10 7----
97.40 6 39 18 20 8 6 6

97.45 ---934412
97.50 11 6 3 3 3

97.55 ---33 --
97.60 5 _ _ _ _

97.70 -- 766 ____
97.80 -__ 63----
97.90 - _ _ - - _ _

100.29 212 208 20 58 26 6 3 13 21
100.30 223 119 77 497 41 5 6 25 15

100.35 _ - 58 265 10 - -
100.40 154 7 45 9 6 6

100.45 - - 14 14 3

100.50 6 15 N.Q.

100.55 - - 19 - -
100.60 5 11 2

100.70 6

100.80 5 - N.Q.
100.90 - - -

100.100 _-- _____
103.30 59 227 119 125 28 40 13 17 9

103.35 17 2 105 55 18 9 31
103.40 3 6 30 14 3 3

103.45 - 10 9 _ - _ -

103.50 3 _ - - _

103.55 - - 3 _ _ _ .

103.60 3 _ _ _ _

103.70 _ _ - _ _ _ _

103.80 - - - - _ _ _

103.90 - - - - - _ _ _
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Cruise and Month

JhOl 5402 5403 5404 5405 5406 5407 5408 5410 5412

Station Jan. Feb. Har, Apr. May June July Aug. Oct. Dec.

107.32 57 176 295 151 77 4 12 9

107.35 6 40 15 36 6 7

107.40 8 12 4 3

107.45 - 20 3 _ - - _

107.50 N.S. 4 _ _ _ _

107.55 - - _ - - _

107.60 _ _ _ _

107.70 _ - - - _ _ -

107.80 _-_ _____
110.33 211 180 22 129 16 9 7 16 17

110.35 121 38 105 19 6 3 36

110.40
110.45
110.50 7

110.55
110.60 2

110.70 9

110.30
110.90
110.100
113.30 27 287 132 40 3 7 2 21

113.32
113.35 98 115 16 14 53 3 5

113.37
113.40
113.42
113.45
113.47
113.50 7 _ _ _ 17

113.55
113.60
113.70
117.26 2 N.S. 52 97 16 2 2

117.28
117.30 3 37 130 86 52 54 6 6

117.32
117.35 3 39 53 79 131 4 5 6 17

117.37
113.40 15 11 286 171 4 5 32 16

117.42
117.45
117.47
117.50 16 7 3 2
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