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Zooplankton Volumes off the Pacific Coastj 19^3

This report, the fourth in a series, contains a record of the volumes

of zooplankton collected on the survey cruises of the California Cooperative
Oceanic Fisheries Investigations off the Pacific coast of California and
3aja California. Regular survey cruises viere nsde at monthly intervals,
except in September and November. An area off southern California (station
lines 83-87) was occupied more frequently, including cruises in September
and November. The vessels participating in cruises during 19^3 included the
CREST, E, W. SCRIPPS, HORIZON, PACLINA To and Sc F„ BAIRD, of the Scripps
Institution of Oceanography, and the YELLOViTFU'J of the California Department
of Fish and Game.

The plankton samples are used in studying the early life histories
(particularly the distribution and abundance of spawning and the rate of
larval survival) of the sardine and other commercially important or poten-
tially important fishes, and also in studying the productivity of sardine
spavming areas. The former problem is being investigated by the South
Pacific Fishery Investigations of the United States Fish and Wildlife Ser-
vice, the latter by the Scripps Institution of Oceanography of the Univer-
slty of California.

The nets used on these cruises were the same as those used on all
cruises since 19U9. They were made of No. 30xxx grit gauze Can extra-strong
silk bolting cloth), conical in shape, with a 1-meter mouth opening, and
about 5 meters long. The last kO cms. of the cone, and the cod-end bags
were made of No. 56xxx silk grit gauze.

The procedure for taking net tows was suandard for all cruises. Each
haul was made with 200 meters of wire out (approximately lUO meters deep)
v/herever depth of water permitted. The estimated depth of each haul is

given in column 8 of the following tables

.

The volume of plankton measured for each station is the "wet" volume.
Each sample was filtered from its preserving fluid and its volume determined
by displacement. The volumes listed in the following tables are (1) the
total wet volumes standardized to the amount in 1000 cubic meters of water
strained (column 9), and (2) the volume of smaller organisms after the
removal of larger ones such as jellies, fish, larger mollusca, crustaceans
and squid (column 10).

A different system of numbering cruises than that used in preceding
reports, is now in effect. The cruise number is composed of four digits,
the first two of which refer to the year, the other tvio to the month. Thus,
Cruise 5301 is the January cruise of 1953, Cruise 5310 the October cruise of
1953 • Formerly, consecutive numbers were given to cruises of the California
Cooperative Fisheries Investigations. If the earlier system were followed,
the 1953 cruises ivould be numbered UU (January) through 55 (December).



Each plankton net is provided viV an Atlas-type current meter, sus-
pended in the center of the mouth. Each current meter was calibrated
before and after the cruise on which it was used, Tue volume of water strained
during a net tow was determined from the formulation?

V B R*a,p

in which
a s the cross-sectional area of the mouth of the net, in square meters.
p * length of the column of water in meters needed to effect one revo-

lution of the current meter (determined from the appropriate
currtnt meter calibration graph),

R • total number of revolutions registered by the current meter during
a haul.

V * total volxme of water strained, in cubic meters.

Values for the volumes of water strained (CM,), given in the following
tables (column 7), were determined from current meter readings, except for
the few enclosed in parentheses, for which reliable current meter data were
lacking. For such hauls, an approximate value of "R" was obtained, which
represented the average performance of the current meter at the speed and
for the length of time of the tow.

The following tables are designed to serve a twofold purpose; (1) to
record the volumes of plankton collected during the 19^3 survey cruises, and
(2) to put on record the data for all plankton tows made during 1953, in-
cluding station number (column 1), location (columns 2 and 3), date and time
of collection (columns U-6), volume of water strained (column 7), and the
estimated depth of the haul (column 8),

These investigations are part of the California Cooperative Oceanic
Fisheries Investigations, a program sponsored by the Marine Research Com-
mittee, and carried out by the Scripps Institution of Oceanography of the
University of California, the Bureau of Marine Fisheries of the California
Department of Fish and Game, the California Acadeity of Sciences, the Hopkins
Marine Station of Stanford University, and the South Pacific Fishery Inves-
tigations of the Fish and Wildlife Service,

Three earlier publications deal with plankton volumes collected on survey
oruises of the California Cooperative Oceanic Fisheries Investigations, These
are?

STAFF, SOUTH PACIFIC FISHERY INVESTIGAnONS
1952, Zooplankton volumes off the Pacific coast, 1951. U, S, Dept,

Interior, Fish and Wildlife Service, Spec, Sci, Rept, s Fisheries,
No, 73, 37 pp.

1953. Zooplankton volumes off the Pacific coast, 1952, U. S. Dept,
Interior, Fish and Wildlife Service, Spec, Scio Rept.i Fisheries,
No, 100, hi pp.

195U, Zooplankton volumes off the Pacific coast, 19ii9-50o U. S,

Dept. Interior, Fish and Wildlife Service, Spec, Sci. Rept,s
Fisheries, No, 125, 5h pp.



Plankton Volumes, Cruise 5301, January 1953



Plankton Volumes/ Cruise 5301, January 1953 (cont'd)

Time (PST)

Start End

Position

Sta. N.lat. V.'.long.

(1953)
Date

Vol.
water Depth of
strained haul
CM. in meters

Vol. per 1000
CM. strained
Total Sm.org.

97.50
97.60
100.29
100.30
100.40
100.50
100.60
100.70
100.80
100.90
105.32
105.35
105.40
105.50
105.60
105.70
105.80
110.33
110.35
110.40
110.50
110.60
110.70
110.80
113.30
113.35
113.40
113.50
117.26
117.30
117.35
117.40
117.50
120„25
120.30
120.35
120.45
120.50
120.60
120.70
120.80
123.37
123.40
123.50

31°35.5'
31°15.5'
31°42.2'
31°40.5'
31°21'
31°01'
30°41'
30°20.5'
30°01'
29°40.5'
30°45*
300391
30°28.5'
30°08.5'
29°48.5'
290291
290091

29° 17'
28°56'
28°37'

28°17'

28°28'

28°08'

28°23

•

28°13'
28°03

'

27043

1

27033,
27013,
26°52'
26°32'

27°24'

118°30.5'
119°10.5'
116°43.4'
116°46.5'
117°27'
118°07'

118°47.5'
119°27'
120 °07'
120°47'
116°21'
116 °33'
116°54'

117°34.5'
118°14.5'
118° 54'

119°34'

116° 59'

117039,
118° 18'

118° 55'

28°42' 116°37'

115°35
116°15
114°15
114°34
114° 54
115°33
115°53
116°32
117° 11
117°48
1]J,°36

1-18
1-18
1-19
1-19
1-19
1-19
1-20
1-20
1-20
1-20
1-22
1-22
1-22
1-21
1-21
1-21
1-21

1416 1431
0906 0921
0628 0636
0735 0751
1320 1336
1926 1941
0126 0141
0736 0751
1326 1341
1756 1811
0832 0842
0655 0711
0336 0351
2205 2221
1536
0856
0206

Not occupied
Not occupied
Not occupied
1-20 0436
1-19 2236
1-19 1706
1-19 1136
Not occupied
Occupied. Sample not
Not occupied
1-20 0911
Not occupied
Not occupied
Not occupied

1552
0911
0221

0451
2250
1721
1151

0926

451
435
257

477
532
462
478
431
473
475
302

555

445
434
403
398
374

511

470
573

543

0-143
0-156
0-68
0-142

0-U5
0-146
0-139
0-152
0-141
0-145
0-64
0-118
0-154
0-146
0-175
0-150
0-173

0-144
0-144
0-119
0-127

quantitative

499 0-139

1-20
1-20
1-17
1-17
1-17
1-18
1-18
1-18
1-18
1-18
1-15

2001
1406
1428
I7O8

1943
0126
0501
1041
1621
2126
1058

2015
1421

1434
1716
1951
0140
0516
1056
1636
2141
1103

449
496
247
266

295
536
521

544
548
513
150

0-141
0-137
0-48
0-75
0-67
0-137
0-138
0-132
0-132
0-136
0-34

102
182

78
46

133
87

34
81

25

38
136

74
85

101
30
111
198

43
142
87
26

64

80

157
16

154
203

145

73

33
18

92

153

102
150
78
46

122

58

34
46
25
38
80

31
85

69

30
60
171

43
72

45
26

64

80

157
16

154
203

145

73

33
18
92

153

Not occupied
Not occupied



Plankton Voliaines, Cruise 5301. January 1953 (cont'd)



Plaiilcton Volumes, Cruise 5302, February 1953 (cont'd)

Time (PST) Vol.Position Vol. per 1000



Plankton Voliunes, Cruise 5302, February 1953 (cont'd)



Plankton Volumes, Cruise 5303, March 1953



Plaiil^ton Voliunes, Cruise 5303, Karch 1953 (cont'd)



Plankton Volumes, Cruise 5303, Karch 1953 (cont'd)

Position

Sta. N.lat. \1.1onf';.

(1953)
Date

Ti.ne (PiT)

Start End

Vol.
v;ater Depth of
strained haul
CM. in meters

Vol. per 1000
CM. strained
Total Sm.org,
cc. cc.

27"22.5'
270101

27°24
27°18
27009
26°58
26°49
26°39
26°55
26°43
26°33
26°22
26°12
26°04
26°29
26°19
26°09
26°00
25^48
25°39
25°29
26°03
25°54
25°43
25°30
25°22
25°14
25°36
25°22
25°12
25°01
24°50
24°40

290251
29°16.5'
29°05.$'
28°54.$'
28°42'

116 '^11. 5'

lib '^32.5'

114°40'

114°51.5'
115°11'

115°32'

115°50'
116°10

I

114°06'

114°28.5'
114°48'

115°Od.5'
115°27'

115 °46
113 °29
113 "48.

5

114°07
114°27'

114°45
115°05
115° 24'

112°46,

113 °07.
113° 26
113 °49
114°06,
114°24'

112°20.5'
112°45.5'
113 °05
113° 24.
113 °43
ii;+°02'

III-I9 0816
I II-19 1141
Not occupied
Not occupied
Not occupied
III-17 1733
III-I7
III-I7
III-I7
I II-17
111-17
III-16
I I1-16

III-16
III-16
I I 1-16

III-16
III-I5
III-I5
III-I5
III-I5
III-I5
III-I5
III-I5
III-I4
I I1-14
III-I4
III-I4
I I 1-14
III-I4
III-I3
III-I3
II 1-13

III-13
III-I3
III-I3

1602
1216
1016
0641
0421
0022
1136
1351
1706
1911
2226

1948
1631
1331
1011

0751
0426
0206

0333
0651
0906
1236
1436
1741
2303
1900
1551
1316
0942
0656

0830
1155

1740
1613
1231
1031
0656
0436
0034
1150
1406
1721
1926
2240
1958
1646
1346
1026
0806

0441
0221
0344
0706
0921
1250
1451
1756
2310
1916
1606

1330
0956
0711

480

474

214
391
536
466

517
484
377
485
504
501
536

453
319
494
512
460

498
505

497
415
538
501
520
506

505
276

535
546
587
502
521

0-139
0-138

0-55
0-107
0-140
0-140
0-135
0-137
0-55
0-132
0-137
0-136
0-131
0-142
0-55
0-141
0-137
0-142
0-138
0-145
0-144
0-56
0-135
0-141
0-139
0-144
0-140
0-70
0-143
0-136
0-138
0-144
0-146

Plankton Volumes, Cruise 5303, Late March 1953

115°18.7'
115^42'
116°01'

116° 19'

116°37.5'
28°32.5' 117"00'

IV-5
IV-5
IV-5
IV-4
IV-4
IV-4

0853
0646
0316
2311
1906

0904
0701
0331
2326
1921

344
460

(515)
424
509

1701 1716 A 59

0-56
0-132
0-125
0-150
0-128
0-128

79
17

468
56

131
103
70

79
241
128

79
20

41
71

220
138
98
43

44
40
40
96
89

100

73

79
20
290
243
81

44
56

38

70
426

97
203
216

74

79
17

468
56

131
103
70

79
241
128

79
20
41
71

220
138
98
43

44
40
40
96

89
100

73

79
20

290
243
81

44
56

38

70
426

97
203
216

74

10



Plankton Volumes, Cruise 5303, Late Karch 1953 (cont'd)



Plankton Volumes, Cruise 5303, Late March 1953 (cont'd)



Plai»l<ton Voliunes, Cruise 5304, April 1953 (cont'd)



Plankton Voliunes, Cruise 530/4., April 1953 (cont'd)



Plankton Vobames, Cruise 5304, April 1953 (cont'd)

Position Time (Pi;T) Vol.

Sta. N.lat. N.lon^.
1953)
Date Start End

'//ater

strained
CM.

Depth of

haul
in meters

Vol. per lOCX)

CM. strained
Total Sm.org.
cc. cc.

30^3B
30°27
30° 19
30°09
29°48
29°27
29°04
30°26
30°20
30°10
30°01
29° 50
29039
29'' 27
29°11
28°53
28°28
29°49,

29°46
29°36
29°29
29°18
29007
28°58
28°36
28°17
27°56
29°21,

29°12
29°02
28°54
28°44
28°34
28°25
28°02
28°56
28°48
28°38
28°28
28°18
28°07
27°58
27°48
27030
28°23 ,2'

117^23'

117 ''46'

118°05'

llH-27'
119° 07'

119°45.5
120°25'

116°10.5
116°23

'

116°43.5
117°02.5
n7°23.5
117°44'

118°05.5
118°43

'

119°18.5
120°05

'

115^53.

5

116°00'

116°19.5
116°37.5
117°00»

117° 21

»

117°40'
118°24'

118° 59'

119 °37'
115° 18'

115 °40'

115°58.8'
116° 19'
116°39'
116°59'
1170191

117°55'
114°41'

114°56.2'
115° 16'

115°36.1'
115°55.5'
116°16.6'
116°34'

116° 54'

117°33.-5'

114°15.5'

IV -13
IV-13
IV-13
IV-13
IV-13
IV-13
IV-12
IV -14
IV-14
IV-14
iv-u
IV-14
IV-14
iv-15
iv-15
IV-16
IV-16
IV-17
IV-17
IV-17
IV-17
IV-17
IV-17
IV-17
IV-17
IV-16
IV-16
IV-15
IV-15
IV-14
IV-14
IV-14
IV-14
IV-14
IV-14
IV-13
IV-13
IV-13
IV-13
IV-13
IV-13
IV-13
IV-13
IV-U
IV-13

1841
1616

1321
1131
0636
0116

1956
0821
1026

1336
1751
1921
2141
0106
2121
0/^06

1101

2357
2251
1926
16 56

1446
1121
0916
0356
2226
1546
0538
0141
2231
2026

1736
1526
1256
0831
0744
0948
1201
IAI6
I656
1941
2126
2346
0401
0328

1856
1631
1336
1146
0650
0131
2011
0836
1041
1351
1805

1935
2156
0121
2136
0421
1116
0008
2306
1941
1711
1501
1136
0930
0410
2240
1600
0547
0156
2246
2041
1751
1541
1311
0846
0752
1001
1216

U31
1711
1956
2.141

0001
0416
0337

503

481
450
454
469
478
486
448
474
438

447
448
429
467
469
467
438
342
468

357
406
430
450
426

444
496
453
267
605

458
458
454
469
451
48?
248
415
490
480

V49
433
469
486

477
250

0-126
0-131
0-136
0-141
0-135
0-126
0-131
0-138
0-128
0-136
0-136
0-138
0-145
0-130
0-128
0-131
0-144
0-102
0-113

0-U9
0-151
0-138
0-135
0-141
0-142
0-130
0-138
0-40
0-121
0-145
0-134
0-139
0-137
0-140
0-136
0-40
0-67
0-132
0-139
0-130
0-137
0-133
0-126
0-139
0-36

151
69

73
119
51

69
60

259

93
52

34
294
135

77
175
62

18
576
282
230
131
81
80

77
180
61
20

1931
165

240

74
128
100
111
86

149
761

457
158
180
104
169
121
48

1058

151
69

73
119
51
69
60

259

93
52

34
67

135

77
175
62

18

576
282
230
131
81
80

77
95
61
20

1931
165
240

74
128
100
in
86

149
761
457
158
180
104
169
121
48

1058

15



Plankton Volumes, Cruise 5304, April 1953 (cont'd)



Plankton Volumes, Cruise 5305, May 1953



Plankton Volumes, Cruise 5305, May 1953 (cont'd)



Plankton Volumes, Cruise 5305, May 1953 (cont'd)



Plankton Vol'Jines, Cruise 5305, Kay 1953 (cont'd)



Plankton Volujiie^^, Cruii>o 5305, May 1953 (cont'd)



Plaiiltton Volujaes, Cruioe 5306, June 1953



PlanV'.ton Volumes, Cruise 5306, June 1953 (cont'd)



Plankton Volumes, Cruise 5306, June 1953 (cont'd)



Plankton Volumes, Ci-uise 5306, June 1953 (cont'd)



Plaiilcton Volumes, Cruise 5306, June 1953 (cont'd)



Plankton Volumes, Cruise 5307, July 1953



Plankton Volumes, Cruise 5307, July 1953 (cont'd)



Plankton Volujiies, Cruise 5307. July 1953 (cont'd)

Position

Sta. N.lat. W.long.

Time (P3T) Vol. Vol. per 1000
water Depth of CM. strained

(1953) strained haul Total Sm.org.
Date Start End CM. in meters cc. cc.

107.40
110.33
110.35
110.40
110.50
110.60
113.30
113.35
113.40
117.26
117.30
117.35
117.40
120,25
120.30
120.35
120.45
120.50
120.60
120.70
120.80
120.90
123.37
123.40
123.45
123.50
127.34
127.40
127.45
127.50
130.30
130.35
130.40
130.45
130 o 50

130. 60

133.25
133.30
133.35
133.40
137.23
137.30

30°08.8'
29°48.8'
29°45.8'
29°35.2'
29"18'

28°48.5'
29°24'
29°10«
29°04'

28°53.8
28°45.8
28°36.2
28°27.8
28°20.2
28°14.8
28°05.5
27°43.5
27°35.5
27°14'

26° 50'

26°33'

26°17.2'
27°24'

27°18.2'

27^09. 5'

26°59'

26°55.2'
26°44.5'
26°32.5'
26°21.2'

26°14.8'
26°09.8'
26°00'

25°46'

25°28.2'
26°05.2'

25°56.8'
25°45.8'
25°31-2'
25°36'

25°20.2'

116^40'

115°53.8'
116 °00'
116°22'
116 '^59'

117%0.5
115^21.

5

115°37.5
115°59.5
114°36.5
114"51.5
115"10.8
115 "3 6.

2

114°14.5
114°34.5
114°53.2
115°31.5
115°52.2
116°30'

117°06.8
117°47.2
118° 27'

114°39.2
114 '^51.5
115°11.5
115°31.2
114°06.8

11 4° 26'

114°51'

115°10.5

113°48.2
114°08.2
114° 24'

114"47'
115°26'
112° 50'

113°07.5'
113°26.5'
113 °47'
112°17.B'
112^'45'

VII-21
VII-19
VI 1-19
VII-19
VII-19
VII-21
VII-18
VII-18
VII-18
VII-17
VII-18
VII-18
VII-18
VII-17
VII-17
VII-17
VI 1-16

V 11-16

VII-16
VI1-16

VII-16
VII-15
VII-14
VII-14
VII-14
VII-15
VII-14
VII-14
VII-14
VII-14
Occupied.
VII-12
VII-13
VII -13
VI 1-13

VII-13
VII-12
VII-12
VII-12
VII-12
VIl-11
VlI-11

2151 2205 501
0346 0401 538
0606 0621 394
0931 0945 464
U21 1435 459
0946 1000 515

2234 2238 155

1946 1956 647
1606 1621 565
2330 2338 344
0406 04I8 (458)
0641 0655 424
1031 1045 529
1814 1818 117
1527 1538 323
0412 0422 358
2106 2120 495
1636 1650 523

1051 1106 503

0525 0540 481
0011 0026 509
I846 1900 508
1523 1531 292

1746 1800 524
2031 2046 414
0011 0026 461
0923 0931 224
0606 0620 513
0226 0241 492
0006 0021 586

Sample spoiled
2341 2355
0306 0321
0621 0636
1056 1110
1646 1700
1543 1551
1331 1346
1016 1030
0716 0730
19U 1919
2336 2351

496
524

559
551
468
352
553
494
536
211

445

0-130
0-125
0-140
0-122
0-135
0-137
0-64
0-144
0-114
0-54
0-85
0-146
0-129
0-37
0-104
0-68
0-126
0-127
0-127
0-141
0-132
0-142
0-55
0-105
0-150
0-138
0-74
0-125
0-126
0-112

0-141
0-121
0-118
0-113
0-138
0-68
0-104
0-137
0-123
0-49
0-118

220

799
625

276
120
70

1218
525
60

308
334
234
38
85

601
598
150
88
20

50

55

47
109
175
203

174
277
133
187
143

193
172

43
80

53

1391
76

40
26

522
126

220

279
62$
276
120

70
573
525
60

308
334
234
38
85

260

593
150
88
20

50

55

47
109
175
203

174
277
133
187

143

193
172

43
80

53
1391

76
40
26

522
126

29



Plankton Volvuiies, Cruise 5308, August 1953



Plankton Volumes, Cruise 5308, August 1953 (cont'd)



Plankton Volumes, Cruise 5308, August 1953 (cont'd)





Plankton Volumes, Cruise 5310, October 1953



Plankton Volumes, Cruise 5310, October 1953 (cont'd)



Plankton Volumes , Cruise 5311, November, 1953



Platikton Volumes, Cruise 5312, December 1953



Planlcton Volumes, Cruise 5312, Pecember 1953 (cont'd)






