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PACIFIC SARDINE (PILCHARD)EGGS AND LARVAE
AND OTHER FISH LARVAE, PACIFIC COAST, 1953

The results of quantitative sampling of fish eggs and larvae off the coasts of

California and Baja California during 1953 are given in this report, the fourth in a

continuing yearly series. The species reported upon are the following: Pacific

sardine (Sardinops caerulea) , northern anchovy (Engraulis mordax), jack mackerel

(Trachurus symnetricus), Pacific mackerel (Pneumatophorus diego) , hake

(Merluccius productus) and rockfish (Sebastodes spp.).

The collection of the plankton material containing fish eggs and larvae was
done on biological -oceanographic cruises made by agencies participating in the

California Cooperative Oceanic Fisheries Investigations. The investigations are

sponsored by the Marine Research Committee, and are carried out cooperatively

by the South Pacific Fishery Investigations of the U.S. Fish and Wildlife Service,

the Scripps Institution of Oceanography of the University of California, and the Bur-

eau of Marine Fisheries of the California Department of Fish and Game . A record

of all zooplankton collections made in 1953 is contained in "Zooplankton Volumes

off the Pacific Coast, 1953", Special Scientific Report: Fisheries No. 132. Included

for each haul are position of occupancy, date, hour, depth of haul, and volume of

water strained.

In the present report, standardized haul factors for the 1953 plankton hauls

are listed in Table 1. All records of Pacific sardine eggs in 1953 (standardized

haul values) are given 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 and the California Department of Fish

and Game in the collection of data at sea. All personnel of the South Pacific Fishery

Investigations contributed to this project - many devoting their full time to it.

Robert Counts and James ThrailkiU aided in the identifications, enumerations, and

measurements given in this report.



STATION PLAN
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STATIONS

o OCCUPIED ON I OR 2 CRUISES

• OCCUPIED ON 3 OR MORE CRUISES

Figure 1.- Station plan, ahowlng location of all stations occupieo on
routlna aurvey cnilaaB of the California Cooperative
Oceanic Plsherlee Inveattgatlono during 1953.



AREA COVERED

The stations occupied in 1953 are shown in figure 1. Stations occupied on

three or more cruises are indicated by black dots, those occupied on only one or

two cruises as open circles

.

Coverage in 1953 is summarized by area in text table 1 . The coverage

varied both in extent and intensity on different cruises. The period of most intens-

ive coverage was from March through June, the main sardine spawning season.

The area between Point Conception and Point San Juanico (station lines 80-137)

was regularly surveyed, the area off central California (station lines 60-77) was

covered on five cruises (5304 throu^ 5308), and the area off southern Baja Calif-

ornia (station lines 140-150) on only one cruise. The most frequent coverage in

time was obtained off southern California on lines 83 to 87 (16 occupancies during

the year).

Text table 1 .
- Coverage during-1953, summarized by month and area

Month

Central

Calif. So.

Cruise (sta. lines Calif,

number 60-77) (80-93)

No. Baja Central

Calif. Baja Calif.

(97-107) (110-137)

So. Total

Baja Calif, all

(140-150) areas

January



Six vessels participated in survey cruises during 1953. These were the

S. F. Baird, the Crest, the Horizon, the Paolina T

.

and the E. W. Scripps of the

Scripps Institution of Oceanography, and the Yellowfin of the California Department

of Fish and Game. The vessels taking part in monthly and special survey cruises

are listed in text table 2

.

Text table 2 . - Research vessels participating in the

collection of plankton material, 1953.

Monfli

Number
Cruise vessels S. F. PAOLINA E. W.
number used BAIRD CREST HORIZON T . SCRIPPS YELLOWFIN

January



Text table 3.- Laboratory examination of the 1953 plankton samples



GUIDE TO TABLES

Table I. Standardized Haul Factors (S. Factors). Adjusts each haul to

the comparable standard of 10 cubic meters of water strained per
meter of depth fished (see Ahlstron 1953: 4-6).

Excluded from the table, but included in a supplement, are
three categories of hauls: 1) regular stations occupied only
once, 2) special stations occupied only once, and 3) extra tows
made at regular stations.

"
. . . An asterisk follows an S. factor when there is some

doubt about the haul being quantitative.

The following abbreviations appear in Table I:

NT - no net tow taken
ST - surface tow only
NQ - not quantitative

- ... A dash indicates that the station was not occupied
during the cruise under I'rfiich it appears.

Table II. Record of Sardine Eggs, 1953.
Number of normal eggs . . . Nvunber of normally developing sar-
dine eggs.

Total number of eggs . . . . Includes all sardine eggs taken in

a sample, whether normal or abnormal. Sardine eg^s were classi-
fied as abnormal when the embryos were stunted and misshapen. It

is not laiown whether such abnormalities are caused by a diseased
ccndition of the eggs, by mechanical injury during collection, or
by other means.

The letters A through D are used to designate age categories
of eggs:
A . . . Eggs spawned within 24 hours of collection.
B . . . Eggs spawned within 24.1 to i+^ hours of collection.
C . . . Ergs spawned within 4S.1 to 72 hours of collection.
D . . . Eggs spawned within 72.1 to 96 hours of collection.
Unci . . Unqj-assified eggs. Deteriorating eggs that could not

be c±assified with certainty,

"""... Age categories considered to be completely represented
in the sample.

n . . . Total number of eggs in sample.

- 6 -



Table III. Record of Sardine Larvae, 1953.
Midpoint of size classes . . . The larvae are grouped into
si^.e classes vrtiich have the following midpoints and ranges:

Midpoint
(in nm.)

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-S.25
8.26-9.25
9.26-10.25
10.26-11.25
11.26-12.25

Midpoint



Table I

Record of Standardized Haul Factors for Oblique Hauls
made vtith Plankton Nets during Cruises 5301-5312, 1953

Cruise and Month
5301 5302 5303 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312

Late
Sta, Jan. Feb. Mar, Mar. Apr. May June July Aug. Sept«0ct. Bo-y. Dec.

60.55 - > _ - 3.43 2.31 2.6? 2.92 4.05 - - - -

60.60 - - - - 3.72 2.64 2.33 4.42 3.26 - - - -

60.65 _ - - - - 3.89 2.96 ------
60.70 - _ - - 3.29 2.73 - 2.73 2.94 - - - -

60.80 - - - - 1.73 2.58 - 3.11 2.75 - - - -

60.90 - _ _ - 2.28 3.21 - 2.96 3.71 - - - -

60.100 ----- 2.56 - 2.34 3.64 - - - -

63.52 _ - - - 2.68 2.39 2.40 3.52 4.25 - - - -

63.55 - - - - 2.26 2.74 2.87 3.12 ns - - - -

63.60 ----- 3.31*2.90 ------
63.65 _ - - - - 2.84 2.70 ------
67.50 - - . - 1.82 - 2.91 - 2.20 - - - -

67.55 - - - - 2.10 - 2.59 4.08 2.89 - - - -

67.60 ------ 2.97 3.21 -----
67.65 ----- 3.27-^.82 2.97 2.83 - - - -

70.51 - - - - 2.87 2.79 2.21 3.18 NT - - - -

70.55 - - - - 2.99 2.82*2.90 2.58 2.28 - - - -

70.60 - - - - 2.07 2.62*2.73 2.79 2.80 - - - -

70.65 ----- 2.88 3.09 ------
70.70 - - - - 2.52 2.64 2.58 2.96 2.74 - - - -

70.80 - - - - 1.08*2.70 2.38 3.51 2.75 - - - -

70.90 - _ - - 3.12 2.66 2.84 ------
70.100 ----- 2.06 2.65 ------
73.50 - - - _ 2.20 2.48*1.72 2.29 2.12 - - - -

73.55 ----- 2.67*2.52 2.66 -----
73.60 - - - - 2.88 2.80*1.99 3.24 2.05 - - - -

77.50 - - - - 3.00 3.13 2.07 3.45 3.78 -

77.55 - - - - 2.13 3.35 3.02 3.29 3.17 - - - -

77.60 ----- 3.09 3.08 4.90 -----
77.65 - . - - 2.53 4.17*3.40 3.14 3.07 - - - -

80.51 1.96 1.71 2.49 - 2.89 2.55 2.66 2.77 1.70 - - - -

80.55 NQ 2.51 2.75 - 3.03 3.28 2.86 2.53 3.15 - - - -

80.60 3.05 2.90 4.64 - 2.48 1.73 2.65 5.85 3.71 - - - -

80.70 2.83 2.16 3.63 - 2.78 3.14 2.65 2.79 2.92 - - - -

80.80 2.43 3.94 3.48 - 3.31 3.06 2.91 2.94 3.20 - - - -

80.90 2.26 - 2.74 - 2.75 2.80 2.88 2.65 2.35 - - - -

80.100 2.24 - 2.46 - 2.33 1.31 2.66 3.71 2.34 - - - -

80.110 - - - - 3.05 3.28 -------
80.120 - - - - 2.46 2.40 -------
80.130 - - - - 2.79 3.02 -------
80.145 - - - - 1.69 2.71 -------
80.160 - - - - 2.63 3.04 -------
8l|46 --------- 1.45 - 2.92 2.42

82347 _--__----3.90 2.93 2.59 2.24

- 8 -



Table I (cont'd)
Record of Standardized Haul Factors for Oblique Haiils

made vn.th Plankton Nets during Cruises 5301-5312, 1953

Cruise and Month



Table I (cont'd)

Record of Standardized Haul Factors for Oblique Hauls

made with Plankton Nets during Cruises 5301-5312, 1953

Cruise and Month

5301 5302 5303 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312
Late

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

93.35 _ - - - 2.99 2.09 3.30 2.52 2.73 - - - -

93.40 2.75 3.00 NQ - 2.89 2.21 3.28 2.47 2.74 - 2.16 - 2.94

93.45 _ _ - - 3.14 2.13 2.88 3.07 - - " -

93.50 3.47 2.74 3.19 - 3.43 2.64 2.43 3.69 2.88 - 3.07 - 3.07

93.55 _ - - - 3.25 - 3.00 ------
93.60 NQ 2.64 - - 2.51 2.36 3.04 ------
93o70 _ _ - - 3.14 - 2.64 ------
93.80 - _ - _ 3.64 - 2.04 ------
93.90 - _ - - 3.33 - 3.23 ------
97.30 1.62 2.06 2.90 - 2.83 1.87 2.37 1.48 2.45 - 2.26 - 2.85

97.32 3.38 2.85 -----------
97.35 - - 2.92 - 3.23 2.48 3.45 3.01 2.36 - 2.82 - 2.57

97.40 3.04 2.97 3.13 - 3.11 2.85 3.22 2.83 2.28 - 2.95 - 2.59

97.45 _ - - - 3.85 3.31 3.14 3.33 -----
97.50 3.18 2.41 NT - 3.20 3.23 3.41 3.12 3.26 - 2.80 - 2.42

97.60 3.59 3.20 - - 3.15 3.28 2.81 ------
97.70 - - - - 2.99 2.82 3.00 ------
97.80 - _ - - 3,20 - 3.26 ------
97.90 _ _ - - 3.a - 2.63 ------
100.29 2.64 2.82 2.54 - 2.81 2.63 3.22 2.60 2.77 - 2.71 - 2.23

100.30 2.98 2.21 2.78 - 3.13 2.56 3.14 2.91 3.36 - 2.99 - 2.69

100.35 - - - - 3.11 2.55 2.05 2.73 2.68 - - - -

100.40 2.73 3.22 2.86 - 3.44 3.06 2.83 3.02 3.61 - 2.69 - 2.32

100.45 - - - - 3.39 3.16 3.04 3.31 -----
100.50 3.15 2.42 2.85 - 3.06 2.47 3.07 3.55 3.12 - 2.89 - 3.01

100.55 - - - - 3.50 3.26 2.29 - 3.31 - - - -

100.60 2.92 3.27 2.68 - 2.84 3.06 3.55 3.08 3.56 - 2.65 - 2.99

100.70 3.52 3.08 2.90 - 2.81 3.20 2.33 3.23 3.28 - 2.92 - 2.79

100.80 2.98 3.21 3.00 - 2.71 3.00 3.13 2.43 3.72 - - - 2.43

100.90 3.06 - - - 2.76 3.03 3.55 ------
103.30 - - - - 2.93 2.34 3.34 2.13 2.16 - 3.37 - 2.39

103.35 - - - - 2.79 2.89 2.99 3.08 3.33 - 3.81 - 2.75

103.40 - - - - 2.73 2.99 3.04 2.94 2.82 - 3.39 - 2.45

103.45 - - - - 2.50 2.60 3.14 ------
103.50 - _ - - 2.71 2.87 3.06 ------
103.55 - - - - 3.03 3.16 2.10 ------
103.60 - - - - 3.11 2.85 2.58 ------
103.70 - - - - 2.89 2.76 3.04 ------
103.80 - - - - 2.64 2.44 2.80 ------
103.90 - - _ - 2.69 2.99 2.43 ------
105.32 2.12 2.40 2.99 ----------
105.35 2.12 2.91 2.13 ----------
105.40 3.47 3.15 2.64 ----------
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Table I (cont'd)

Record of Standardized Haiil Factors for Oblique Hauls
made with Plankton Nets during Cruises 5301-5312, 1953

Cruise and Month
5301 5302 5303 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312

Late
Sta« Jan. Feb. Mar» Mar« Apr. May June Jxily Auk« Sept»Oct« Nov, Dec,

105.50 3.36 2.86 2.77 ----------
105.60 4.35 3.07 2.77 -----------
105.70 3.78 - 2.71 ----------
105.80 4.63 - 2.89 ----------
107.32 - - - - 3.08 3.06 2.47 2.26 2.23 - 4.04 - 2.15

107.35 - - - - 2.71 2.60 2.85 2.85 3.40 - 3.48 - 2.46

107.40 _ _ _ - 3.09 3.58 2.34 2.59 2.82 - 3.52 - 2.39

107.45 - _ - - 3.04 3.07 2.37 ------
107.50 _ - - - 3.08 3.10 2.53 ------
107.55 - _ - - 3.37 3.38 2.78 ------
107.60 - _ - - 2.79.3.27 2.23 ------
107.70 _ _ - - 2.72 2.99 2.96 ------
107.80 _ _ - - 2.80 2.82 -------
107.90 - - - -3. 29 3.18-
110.33 - 2.96 2.07 - 2.97 NQ 2.43 2.32 2.57 - 3.68 - 1.91

110.35 - 2.58 2.88 - 2.41 3.40 2.77 3.56 2.54 - 3.66 - 2.34
110.40 - 2.78 2.80 - 4.18 2.85 3.09 2.62 3.39 - 3.88 - 2.23

110.45 _ - - - 3.73 2.62 2.90 ------
110.50 2.82 3.12 2.75 - 3.20 2.78 2.81 2.94 3.10 - 3.93 - 2.85

110.55 - - - - 2.99 2.97 2.87 ------
110.60 3.06 3.03 2.57 - 3.32 2.88 2.50 2.65 3.51 - 3.19 - 2.69

110.70 2.08 - 2.80 - 3.20 2.77 2.65 ------
110.80 2.33 - - - 2.63 2.41 -------
110.90 - - - - 3.06 2.59 -------
113.30 - 2.25 1.89 1.62 1.52 2.29 3.51 4.12 3.28 2.22 2.72 - 2.81

113.35 2.21*2.67 2.71 2.87 2.01 2.68 2.57 2.22 2.83 2.79 3.42 - 2.23

113.40 - 2.93 2.41 2.43 3.16 3.13 2.64 2.01 3.71 - 3.26 - 2.17

113.45 - - 2.52 3.53 2.93 2.98 2.62 ------
113.50 2.79 2.47 2.27 2.51 3.05 2.33 2.95 ------
113.55 - - 3.15 2.79 2.93 3.08 2.80 ------
113.60 - 2.56 3.36 2.91 3.11 2.37 2.37 ------
113.70 - - _ 2.78 2.78 2.91 2.69 ------
117.26 - 2.38 1.89 1.15 1.63 2.34 2.62 1.55 2.89 1.15 2.91 - 1.81

117.30 - 2.64 2.03 1.91 1.60 2.22 2.44 1.85 3.21 1.81 2.72 - 1.86

117.35 - 3.00 2.88 1.94 2.70 2.37 2.70 3.44 2.39 2.76 3.23 -

117.40 3.14 2.94 2.80 2.99 2.89 2.65 2.63 2.45 2.48 2.94 3.15 -

117.45 - - 2.70 2.57 2.90 2.89 2.11 ------
117.50 2.76 2.65 3.14 3.41 3.17 2.75 2.78 ------
117.55 - - 3.00 2.92 2.84 2.62 3.22 -

117.60 - 3.25 2.95 2.95 2.59 2.38 2.89 ------
117.70 - - _ 3.40 2.91 2.52 2.82 ------
120.25 1.96 2.03 2.19 1.77 1.44 1.88 2.32 3.20 2.58 1.22 2.94 - 2.29

120.30 2.82 2.40 2.67 1.57 1.34 2.70 2.72 3.23 2.97 2.96 2.70 - 1.79
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Table I (Supplement)
Record of Standaixlized Haul Factors for Oblique Hauls
made vdth Plankton Nets during Cruises 5301-5312, 1953

I-a:
Regular Stations Occupied Only Once

I-b:
Special Stations Occupied Only Once

Station



Table I (Supplement)

Record of Standardized Haul Factors for Oblique Hauls

made with Plankton Nets during Cruises 5301-5312, 1953

I-c (cont'd):

Extra Tows ^!ade at Regular Stations

Station





Table II (cont'd)
Record of Sardine Eggs, 1953

Station
Number of Normal Epjgs

A B C D

Total Number of Eggs

Cruise 5303 (Late March):

113.45
113.50
113.55
120.40
123.37
123.40
123.45
123.50
127.45
130.50

Total

C
106

50

10

141
50
67
91
3

9

4
5

3

206

167

3

14

39

156*
84*
0^^

io«-

16*
0*

14*
0*

B D Unci,

0*
206*
89*

234*
221*
3*
0*
17*
0*
19*

4*
10*
3*
0*

355*
0*
0*

219*
6*
3*

83*
76*

86

48

n

4
372
176
403
700
13
16
236
20
22

166 361 388 53 280 789 SOO 159" 134 1962

Cruise 5304:

85.40
107.40
107.45
110.50
110.55
110.60
113.35
113.40
113.45
117.50
117.55
120.25
120.40
120.45
120.50
120.55
120.60
123.40
123.45
127.45

Total

6

3
7

6

14

9

201

81
17

4
3
12

63

377

640
185

U
12

25

22

209
252
66

3
185
124

124

25
369
217
378
3
25
6

2

18
82

40
14

3*
79*
10*
3*

33*

14

0*
28*
17*
0*
9*

0*

0*

365*
3*
0*

102*
30*
28*
13*
38^^

158*
0*

593*
0*
0*

1449*
242*
35*
24*
8*

2d*

0*

37*
3*
0*

233*
315*
127*
19*

378-^

206*
0*

170*-

0*
25*
990*
276*
575*

6*

35*
6*

6

3
64*
92*
62
37*
1*

2*

21

3

7
18
10
6

6

147

22

451
11
11

3
405
106

13

338
385
179

45
486
462
62

961
1

47
2918
546
621

39
45
34

45 1534 2008" 159 "19^ 3116 3401 270" 713 7595"
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Table II (cont'd)

Record of Sardine Eggs, 1953

Number of Normal Eggs Total Number of Eggs

Station



Table II (cont'd)
Record of Sardine Eggs, 1953

Station
Nunber of Monnal Eggs

A B C D

Cruise 5307:
93.27
120.35
120.45
123.40
127.34
137.23

216
220

706
20760

374

638
107
90

556

Total 22276 1391

2

36

38

456
4043

1602^-

30611-
665*

Total Number of Eggs

0--

1315*
132^-

140-"-

900*

D

4*

41*

37377 2487 45

Unci.

2



Cruise 5312:
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Table VII
Record of the Larvae of Hake (Merluccius productus ) , 1953

Cruise and Month

5301 5302 5303 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312
Late

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

60.55 -.-- -._-
60.60 _-__ --__
60.65 ----- __.--_
60.70 -_-- _ -_--
60.30 _--. - ----
60.90 _--- - -_--
60.100 ----- - _---
60.110 -----NQ -------
60.120 ----- -------
63.52 ---- ----
63.55 ---- ----
63.60 ----- ------
63.65 ----- ------
67.50 ---- - - ----
67.53 - -----
67.55 ---- - ----
67.60 ------ -----
67.65 ----- _--_
70.51 ---- __--
70.55 ---- -__-
70.60 ---- ----
70.65 -----
70.70 ---- 3 -___
70.80 -_-_ _---
70.90 ----6 ------
70.100 ----- 11------
70.110 ----- -------
70.120 -----NQ -------
73.50 ---- ----
73.55 -----
73.60 -_-- ----
77.50 ---- ----
77.55 ---- -_--
77.60 ----- -----
77.65 ---- --_-
80.51 10 - - - - -

80.55 - - - - -

80.60 U - - - - -

80.65 ------ ------
80.70 4951 7-6 - - - -

80.80 130 - - - - -

80.90 - 14 - _ - - -

- 62 -



Table VII (cont'd)
Record of the Larvae of Hake (Merluccius productus ) , 1953

Cruise and Month
5301 5302 5303 5303 5304 5305 5306 530? 5308 5309 5310 5311 5312

Late
Sta. Jan, Feb. Mar» Mar, Apr. May June July Aug. Sept, Oct. Hov. Dec.

80.100 - 108 - _ _ _ _

30.110 __-- _______
80.120 _-__ _______
80.130 __-- _______
80,138 _____ ---____
80,145 ___- _______
80.153 _____ _______
80.160 -_-_ _______
81J46

_________ ~



Table VII (cont'd)
Record of the Larvae of Hake (Merluccius productus ) , 1953

Cruise and Month
5301 5302 5303 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312

Late
Sta. Jan, Feb. Mar» Mar. Apr. May Jvine July Aug. Sept. Oct.Nov. Dec,

90.53 2-----------
90.55 - - 39 - - -

90.58 --_----- >___
90.60 220-25 6

90.65 _--_-----_--_
90.70 142 -

90.80
90.90 - 22 -

7



Table VII (cont'd)
Record of the Larvae of Hake (Merluccius productus ) , 1953



Table VII (cont'd)

Record of the Larvae of Hake (Merluccius productus ) , 1953



Table VII (cont'd)

Record of the Larvae of Hake (Merluccius productus), 1953

Cruise and Month



Table VIII
Record of the Larvae of Rockfish (Sebastodes spp.). 1953

CiTuise and Month
5301 5302 5303 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312

Late
Sta. Jan. Feb. Mar« Mar. Apr. May June July Aug. Sept«0ct. Nov. Dec«

60.55 - - - -

60.60 _ _ _ -

60.65 _ - - -

60.70 _ _ _ _

60.80 _ _ _ _

60.90 _ . _ _

60.100 _ - - -

63.52 _ - - -

63.55 - - - -

63.60 _ - _ _

63.65 - - - -

67.50 - - - -

67.53 - - - -

67.55 - - - -

67.60 _ - _ _

67.65 _ - - -

70.51 _ - - -

70.55 - - - -

70.60 _ - _ -

70.65 - _ - -

70.70 _ _ _ _

70.80 _ _ - -

70.90 _ _ - -

70.100 - - _ -

70.110 _ _ _ _

73.50 ----55 10 18 4---- I
73.55 ---- Q_____ 1
73.60 _ - - -

77.50 - - - -

77.55 - - - -

77.60 - - _ -

77.65 - _ - -

80.51 74 26 50 -

80.55 NQ 231 U8 -

80.60 189 731 167 -

80.65 _ - _ _

80.70 26 4 -

80.80 2
80.90
80.100
80.110 _ - - - 3 _

80.120 - - - _

80.130 - - - _

- 68 -
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Table VIII (cont'd)
Record of the Larvae of Rockfish (Sebastodes spp,), 1953

Cruise and Month
5301 5302 5303 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312

Late
Sta, Jan, Feb, Mar» Mar, Apr. May June July Aufi. Sept.Oct. Nov. Dec,

80.145 ---- _______
80.160 -_-_ _______
8lf46 _________ 1-41 44
82^47 -_-____-_ 55 10 22

83.40 A NT ST - ST 8 5

83,40B---- 4 ST -------
83.43 A 35 974 153 - U4 10 6 4 48 26 10 57

83.43 B----43II-------
83.48 A 29 474 226 - 231 11 11 4 12 32 8 47 66
83.48 B - - - - 91 22 -

83.51 A 566 445 139 - 149 104 13 9 3 26 14 203 63
83 SI B — — — — — 11 _ _ ____
83! 55 A 378 576 39 - 13 56 28 12 25 12 28 86 107

83.55B----- __.__.-_
83.60 A 37 99 302 - 24 9 15 14 22 - - 2 5

83,60B----- _______
33.65 _-__-- 8______
83.70 ____ 3126------
83,80 -___3 ______
83.90 ____ 3 ______
85.39 A 98 243 287 - 127 37 38 24 - 70 12

85.39B----7 ______
85.40 A 38 72 95 - 238 21 36 - 6 19

85,40 B 23 ---65 4-------
85.45 A 11 295 283 - 97 31 12 10 6 - 58 96

85.45 B 215 - - - 108 ______
85.50 A 78 252 52 - 155 7 12 20 44 - 20 28

85.50B---- 137 42 ______
35.55 A 74 109 128 - 137 12 4 32 - 4

85.55B---- 76 51 -------
85.60 A 272 158 - 18 73 10 87 5 - - 13 -

35.60 B ____ 11 _______
87.35 A 246 47 74 - 18 NQ 28 39 - 50 5

87.35 B----3913 ______
87.40 A 366 154 118-112 14 11 34 - 15 30

87,40B----- ______
87,45 A NT 400 164 - 64 6 20 22 5 - 8 6I

87,45B-----4I ___--_
87.50 A NT 345 110 - 52 18 8 - NS 188

87.50B-----62- _____
87.55 A 96 199 6 - 113 43 42 - 4 13

87.55B----- 20 -------
87,60A3 29 --19 4 _2-
87.60B--~-- __-__--
37.65 ______ 5_____-

- 69 -



Table VIII (cont'd)

Record of the Larvae of Eockflsh (Sebastodes spp.), 1953

Cruise and Month



Table VIII (cont'd)
Record of the Larvae of Rockfish (Sebastodes spp,), 1953

Cruise and Month



Table VIII (cont'd)
Record of the Larvae of Rockfish (Sebastodes spp.), 1953

Cruise and Month
5301 5302 5303 5303 5304 5305 5306 5307 5308 5309 5310 5311 5312

Late
Sta. Jan. Feb. Mar. Mar. Apr. May Jvine July Aug. Sept.Oct, Nov. Dec.

110.50 6 - - - 3

110.55 ----6 3--____
110.60 - 2 - - 1

110.70 -11- _----_
110.80 _-- _------
110.90 ___- _______
113.30 - 297 21 24 11 4 5 - 87
113.35 82 40 222 40 8 48 5 20 -
113.40 - 141 96 2 3 19 2 - 3 -

113.45 --15 7 15 3_-----
113.50 7 53 i43___-_-
113.55 -- 3 8------
113.60 - 5 _____ _

113.70 __- ______
115.35 _-_--_--- 7___
117.26 - 52 21 U 10 56 3-2
117.30 - 74 10 67 10 3-6
117.35 - 63 58 4 49 43 3 - -

117.40 13 311 146 208 21 5 26 3 - -

117.45 - - 98 183 46 _-__--
117.50 8 42 3 14 22 19 58 -

117.55 -- 38 11 26 ------
117.60 - 93 _--_--
117.70 __- 323------
118^25 _-___-__- i_-_
119.42 ____-__-- 6---
120.25 2 2 27 3 4 4 -

120.30 A 45 89 16 11 13 16 6 24 11 -
120.30B--------- _-_
120.31 _-_.-__-- 7_-_
120.35 23 27 8 10 10 6 12 30
120.40 --58 1414 _----_
120.43 ___------ 2---
120.45 5 80 88 30 66 -4-

,

120.50 641 62 24 10 -14- \

120.55 -- 88 ___-_-
120.60 14 3 22 3 - -

I

120.70 - - -

120.80 - - _

120.90 _ _ - _ 3 -

121.30 ___-_---- 32---
121.34 ___-__-_- 13---
121.41 >___-_--_ 6---
12lk6 ___-,---- 4___

- 72 -



Table VIII (cont'd)
Record of the Larvae of Rockfish (Sebastodea spp.), 1953

Cruise and Month
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