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Zooplankton Volumes off the Pacific Coast, 1952

This report contains a record of the volumes of zooplankton taken on
the survey cruises of the California Cooperative Sardine Eesearch Program
during 1952, along with information on the plankton hauls. The survey
cruises, made monthly except during December, were numbered 33 through 43»
Participating vessels included the CREST, E.W. SCRIPPS, HORIZON, PAOLINA T.

and S.F.BALED of the Scripps Institution of Oceanography, the YELLOWFIN
of the California Department of Fish and Game, and the BLACK DOUGLAS of

the U. S. Fish and Wildlife Service. Two to four vessels took part in

each cruise.

The plankton samples are used in studying the distribution and abun-
dance of the eggs and larvae of the pilchard or sardine (Sardinops caerulea ).

and also in studying the productivity of pilchard spawning areas. The
former problem is being investigated by the U. S. Fish and Wildlife Ser-

vice, the latter by the Scripps Institution of Oceanography. Both inves-
tigations are directed toward determining the factors affecting the success
or failure (good or poor survival) of year classes of pilchard.

The plankton hauls were made obliquely from approximately 140 meters
deep (200 meters of wire out at greatest depth) to the surface. The hauls
were made at a vessel speed of 1.5 to 2 knots. In taking a haul, the net
was lowered to a depth of approximately 140 meters in about 4 minutes and
then brought upward at the rate of 14 meters per minute (20 meters of wire
retrieved).

The same type of plankton net has been employed since 1949. The net
measures 1.0 meter in diameter at the mouth, by approximately 5 meters in
length. The anterior section of the net, approximately a meter in length,
is cylindrical; the longer posterior section conical. A cod-end bag is

attached to the end of the net by a bronze coupling device. The body of
the net is constructed of No. 30xxx grit gauze (a rugged grade of silk
bolting cloth), the posterior 40 cms. of the cone and the cod-end bag of
No. 5&xxx grit gauze.

Each plankton net is provided with an Atlas-type current meter, held
rigidly in the center of the mouth opening. The current meter consists
of a rotator and a revolution counter housed in a cylindrical casing.
Current meters were calibrated before and after each cruise on which they
were used.



The volume of water strained in making a haul was determined from
the formulation:

V = R-a«p

in which

a - 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 revolution of the current meter (determined
from the appropriate current- meter calibration graph).

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

V - total volume of water strained in cubic meters.

The values for volume of water strained (in cubic meters), given in
the following tables, were determined from current-meter readings, except
for the few enclosed by 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 plankton volume of a sample was determined by displacement. The
plankton was separated from its preserving liquor, allowed to drain, and
then placed into a graduate containing a measured quantity of water. The
increase in volume was assumed to be due entirely to the drained but still
"wet" plankton. For comparability, the plankton volumes are expressed
as the "wet volume" in cc. per 1000 cubic meters of water strained. The
volumes are given under two headings: l) total volume, and 2) the volume
of smaller organisms remaining when jelly masses, fish, and larger mollusca,
squid, Crustacea, and the like were removed.

The following tables are designed to serve a twofold purpose: l) to
record the plankton volumes obtained on the survey cruises, and 2) to re-
cord pertinent data for all hauls made during 1952, including the location,
date and time of collection, the volume of water strained (in cubic meters),
and the estimated depth of the haul (in meters). They differ from the
tables included in "Zooplankton Volumes off the Pacific Coast, 1951"
(Special Scientific Report: Fisheries No. 73, 37 pp., May 1952) In two
respects: l) a column has been added giving the estimated depth of each
haul, and "2) the unadjusted displacement volumes of the plankton have been
omitted. However, the latter values may be computed from the datr given
in the tables.
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Plankton Volutea, Cruieo 33, January 1952
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Plankton Volumoc, Cruise 33, January 1952 (cont'd)



Plankton Volumes, Cruise 34, February 1952

Position

Sta. B. lat. W.long .

Time (PST) Vol.
water Depth of

(1952) strained haul
Date Start End CM. in meters

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

80.51
80.55
80.60
80.70
80.80
80.90
80.100

85.38
85.40
85.50
85.60
85.70
90.28
90.30

90.37
90.45
90.53
90.60

90.70
90.80

90.90
93.27
93.30
93.40
93.50
93.60
93.70
97.30
97.32
97.40
97.50
97.60
97.70
100.29
100.30
100.40
100.50
100.60
100.70
100.80
100.90

34°26.8«
34°19.3'
34°09.5*
33°50'
33030.6'
33°09'
32°53.1'
34°02

•

33
o57 i

330371
33°19'
320531

33028.5'
33°24.4'

33 ll l

32°54.5'

32039.7 1

32°25*

32°04.5'
310451
31025

•

32°56«
32°52.6«
320301
32°10

•

31°48.3«
31°28»

32°15.2'
32°11.5'
31°58'

31°35'

31 15'

30°56.2«

31040. 9

»

3l°20.6»
30°56.1 I

30045

'

30°12.1«
29°51.5'
29030

1

120O33.3 1

120°43.5"
121°09.9'
121°50.7'
122°32.5'
123°13»

123°54.1 I

119o02 l

119010

«

119°52.5'
120°32'
121°14'

117 46.5•

117°56 l

118023.5 1

II8056.5'
11 9°29

»

119°56'
1200391

12l 17 !

121°58.5*
117°19'

117°34.3 I

118012.2'
118052.8'
1190351
120°i5«
117°08.5«
117°17.9'
117°50. 5

•

118°30.5'
119°08«

ll9o50.5 ,

116°46'

11 7°24'
118O04.1'

118049'

119°13 I

119°52.8«

120°33.i«

1-20 0453 0506 480 0-62 3999 3999
1-20 0736 0751 53^ 0-132 2995 2995
1-20 1116 1131 502 0-140 239 239
1-20 1646 1701 518 0-132 181 181
1-20 2226 2241 488 0-141 268 268
1-21 0531 0546 572 0-129 218 218
1-21 1036 1051 497 0-138 66 66
1-19 2103 2116 441 0-67 147 147
1-19 1931 1946 544 0-135 105 105
1-19 1231 1246 625 0-117 122 122
1-19 0711 0726 450 0-141 639 639
1-19 0206 0221 535 0-121 333 333
1-16 I831 1846 506 0-141 73 73
1-16 2051 2106 538 0-139 76 76
1-17 0116 0131 484 0-139 83 83
1-17 0715 0731 514 0-138 45 45
1-17 1421 1436 467 0-140 75 75
1-17 2006 2021 526 0-131 133 133
1-18 0235 0251 506 0-142 63 63
1-18 0911 0926 451 0-140 69 69
1-18 1506 1521 516 0-137 23 23
1-11 1238 1251 455 O-63 11 11
1-11 1021 1036 596 0-124 64 32
1-11 0556 06ll 530 0-128 60 60
1-11 0031 0046 488 0-141 164 164
1-10 1846 1901 502 O-137 183 183
1-10 1321 1336 447 0-149 116 116
1-9 O859 0907 326 O-35 40 40
1-9 1146 1201 522 0-137 130 38
1-9 1541 1556 490 0-144 987 987
1-9 2146 2201 464 0-147 93 93
1-10 0351 0406 590 0-111 113 113
1-10 0856 0911 477 0-137 63 63

biological data taken.

0456 542 0-124 102 102
2221 2236 505 0-137 123 73

1-8 1646 1701 527 0-132 30 30
1-8 1106 1121 544 0-131 46 46
1-8 0706 0721 505 0-143 38 38
1-8 0021 0036 495 0-139 67 67
1-7 1846 1901 554 0-131 72 72

Occupied. No
1-9 0441
1-8



Plankton Volumes, Cruise 34, February 1952 (cont'd)



Plankton Volumes, Cruise 3*+, February 1952 (cont'd)

Position

Sta. N.lat. WJon^

Time (PST)

(1952)

_Pvqte ,.

Vol.
water
strained

St art End CM.
123.37
123.40
123.50
123.60
127.3**

127.40
127.50
127.60
130.30
130.35
130. 40

130.50
130.60
133.25
133.30
133.^0
133.50
137.23
137.30
137.40
137.50
140.30
140.35
140.40
140.50
143.26
143.30
143.35
147.20
147.25
147.30
150.19
150.25
150.30
150.40

27°23»
27°19'
27°01

'

26°44'

26°00
26° 29
26°18
26°09
25<>49

25°29
26°04
25°54
25°34

25°34
25°20

25°03
24°40
24°4 c

;

24°3c
24° 25
24°05
24°19
24°11

23°59
23056
23°46
23034
23°24
23°ll
23°02
22°42

5*

5'

5'

4»

8»

2»

9'

1«

114°41

'

114°51

'

115032'

ll6°05

»

115°43'

11 3°29'

113°49.5 I

114°07.5

*

114°46'

115°24

«

112°48'

H3009'
113°45.5'

112018.7'

112045. 5

•

113°25.8»
114°02'

112 24»

112°43'
113°02'
113°39.5'
111048

'

112o03«
112°18.5»

IH003.5'
111023'
lll°44

•

110040.5'
111°03.2'
111020'
111057.5'

11-14 0819 0828
11-14 0521 0536
11-13 2247 2301
11-13 1701 1716
Not occupied
Not occupied
Not occupied
1-22 1751 1806
1-20 2214 2224
1-21 1356 1411
1-21 1717 1731
1-21 2356 0011
1-22 0816 0831
1-20 1654 1704
1-20 1312 1326
1-20 0652 0706

Occupied. Sample lo

Depth of
haul

i,a..Pfit,er,e_

Vol.per 1000
C.M.Etrained
Total Sm.org.

cc. cc.

295
497
422
496

497

335
493
445
478
499
372
497
495

8t
1-18

1-18

1-19

1-19
1-16

I-lo
1-16

1-15
1-15
1-15
1-15
1-14
1-14
1-14
1-13
1-13
1-13
1-14

1432 1441
1811 1828
0426 0441

1356 1411
0848 0859
0501 0516
0101 0116
1841 I856
0223 0234
0541 0556
0917 0931
1928 1941
1446 1512
0907 0921
1111 1126
1431 1446
1811 1826
0011 0026

274

590
514
454
405
512
476
506

358
488
502
477
345
543
564
513
545
478

0-52
0-145
0-145
O-131

0-142
0-53
0-142
0-143
0-140
0-146
O-56
0-144
0-141

0-70
0-130
0-132
0-149
0-100
0-137
0-144
O-I38
0-58
0-140
O-136
O-65
0-157
0-124
0-133
0-139
0-135
0-143

37
76

57
28

42
57
49
85

132
68

83
78

141

55
183
175
110
62
86

105
107
154
37
26

117
49
24
23

164
48

52

37
76

57
28

42

57
49
85

132
68

83
78

141

55
183
175
110
62
86

105
107
154
37
26

117
49
24
23

164
48

52



Plankton Volumes, Cruise 35, March 1952



Plankton Volumes, Cruise 35. March 1952 (cont'd)

Position

Sta. S.lat. W t lons,
(1952)
Date

Time (PST)

Start End

Vol.
water Depth of

strained haul
c»M. to aelarj

Vol.per 1000

OjiL atrains
Total Snuorg.

CC , CCju.

110.35
110. 40

110.50
110.60
110.70
110.80
110.90
113.30
113.35
113.40
113.50
113.60
117.26
117.30
117.35
117.40
117.50
117.60
120.25
120.30
120.35
120.45
120.50
120.60
120.70
120.80
120.90
123.37
123.40
123.50
123.60
127.34
127.40
127.50
127.60
130.30
130.35
130.40
130.50
130.60
133.25
133.30
133.40
133.50
137.23
137.30
137.40
137.50

29 45.5' 115°58 l

29°36« 116019'
29°17' ll6°59'
28°54.5 I 117°39'
28°36' 118°18'

29°22
29°07
29003
28°44
28° 23
28°54
28°48
28°36
28°27
28°08
27049
28°21
28°13
28°03
27<>40

27030
27°13
26°52
26030

26°i3
27°24
27°18
26058
26037
26055
26043
26023
26003
26°29
26°19
26°o8
25049
25°29
26°04
25°54
25°34
25°14
25°33
25°20
24°58
24039

5'

2'

2«

5'

5«

5'

8'

115°17»
1150361
115°57«
116038'
117°13.5"
114°44'
114057

'

115°19'
115°35'
Il6°i5«
116051

•

114°15'
114°34»
114°54«
115°28.5'

115o50.5 t

116031. 51

117°10«
117°48«

II8027.

5

1

114039'
114051.5

»

115°30.5'
Il6oo8.5«
114°05

'

114°35'
115°09'
115047'
113°29'
113°49'
114°08«
114°47

'

115°24'
112048 11

113°05»

113°45.5'
114° 24'
112°20'
112°45'

113°26.5»
114°02«

III-15 1841
III-15 2141
I I 1-16 0326
III-16 0856
II 1-16 1501
Hot occupied
Not occupied
111-15 1319
II 1-15
111-15
111-15
II 1-14
IH-13
I I1-14
111-14
II 1-14
111-14
I11-14
II 1-13
II 1-13
111-13
IH-13
II 1-13
111-12
II 1-12

II 1-12

111-12
111-10
111-10
III-ll
III-ll
111-10
111-10
111-10
111-10
II 1-9
III-9
II 1-9
III-9
1 11-9
II1-8

III-8
1 11-8

III-8
1 1 1-7
1 1 1-7

III-7
1 1 1-8

1026
0726
0212
2126
2159
0019
0328
06ll
1141
1651
1729
1454
1214
0516
0111

1936
1402
0831
0146
2104
2326
0521
1111

1529
1156
O631
OO36
0014
0316
0646
1246
1841
1914
1641
1211
0626
1214
1517
1931
0046

1856
2156
0341
0911
1516

1325
1041
0741
0225
2141
2206
0027
0341
O626

1155
1706
1736
1501
1221

0531
0126

1951
1416
0846
0201
2112
2341
0536
1126

1536
1210
0646
0051
0021

0331
0701
1301
1856
1921
I656
1226
0640
1222
1531
1946
0101

512
488

473
567
519

263

523
504
454
510
182

343
424
519
462
509
242
242
280
486
462

514
495
396
504
273
520

536
520
249
490
859
480

265
498
494
468

530
260

458
514
496
314
505
469
480

0-139
0-142
0-140
0-137
0-139

0-35
0-139
0-140
0-139
0-139
O-38
0-49
0-69
0-144
0-135
O-137
0-38
0-42
0-41
0-143
0-142
0-139
0-135
0-149
0-140
0-45
0-144
O-I31
0-133
0-40
0-132
0-151
0-147
0-42
0-150
0-145
0-145
0-132
0-40
0-144
0-138
0-135
0-41
0-137
0-146

O-139

59
94
70

56
46

600

99
22
64
98

160
44
85
50
61

75
8

157
132
123
65
82

99
61

44
110
98

75
27
64
90
60

83
246

58
127
107
70

46l
168
136
117
261

305
139
142

59
94
70
56
46

600

99
22
64
98

160
44
85
50
61

75
8

157
132
123
^5
82

99
61
44
110
98

75
27

64
90
60

83
246

58
127
107
70

46l
168
136
117
261

305
139
142

10



Plankton Volumes, Cruise 35. Late March 1952



Plankton Volumes, Cruise 35, Late March 1952 (cont'd)

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

130.30
130.35
130.40
130.45
130.50
130.52
130.55
130.60
133.25
133.30
133.35
133.40
133.^5
133.50
133.60
137.23
137.30
137.40
137.45
137.50
137.60

Position

m&jj wjopgt.

Time (PST) Vol.

water Depth of

(1952) strained haul
Date Start End CM. in

. meters
26° 29'

26°19'
26°09'

25°59'
250491
25°44»
25°40'

25°29'

26°04.5'

25°54.5'

25 44'

25°34.5'
25°25'
25°13'

24°54.5'
25°34. 2'

25°20'

25°00«
240501

113°29'
113°48.5«

U4°07.5'
114°27'
114°46'
114<>56'

115°05*
115°24'
112°48«

113°07.5'

11 3° 26'

113°45.5*
114°04'
114° 21'

115°01.5«
112°18.7«
112°45.5'
113°23.5 I

113043

1

24'»20» 114°39.5'

-26 0648 0655 290 0-59 76 76
-26 0916 0931 495 0-130 77 77
-26 1206 1221 473 0-141 142 142
-26 1621 1636 496 0-137 151 151
-26 1852 1907 491 O-135 313 313
-26 2122 2137 511 0-133 174 174
-26 2252 2307 481 0-141 102 102
-27 0126 0141 483 0-140 118 118
-26 0113 0120 260 0-64 146 146
-25 2157 2208 344 0-103 145 145

11-25 1921 1936 503 O-136 111 111
11-25 1611 1626 513 0-135 105 105
11-25 1326 1341 519 0-140 256 256
11-25 1010 1026 634 0-119 74 74
11-25 0356 0411 496 0-135 73 73
11-23 2137 2144 284 0-6l 267 26?
11-24 0114 0128 499 0-134 208 208
11-24 0958 1013 492 0-140 210 210
-24 1414 1429 508 0-141 71 71

Occupied. Sample spoiled
I 11-24 2216 2231 502 0-139 40 40

12



Plankton Volumes, Cruise 36, April 1952

Position

Sta. H.lat. W,longg

(1952)
Date

Time (PST)

Stprt Kr4

Vol.
water
strained

C»M»

Depth of
haul

X& meters

Vol.per 1000

Total Sm.org.
_e_£j _££j

60.55



Plankton Volumeo, Cruise 36, April 1952 (cont'd)



Plankton Volumes, Cruise 36, April 1952 (cont'd)

Position

St a, flt lat^ WtlQR&i

(1952)
Date

Time (PST)

Start End

Vol.
water
strained
CM.

Depth of

haul
in meters

Vol.per 1000
CM. strained,

Total Sm.org.

cc cc.

107.32
107.35
107.40
107.50
107.60
107.70
107.80
110.33
110.35
110.40
110.50
110.60
110.70
110.80
110.90
113.30
113.35
113.40
113.50
113.60
113.65
113.70
117.26
117.30
117.35
117.40
117.45
117.50
117.55
117.60
117.65
117.70
120.25
120.30
120.35
120.40
120.45
120.45
120.50
120.55
120.60
120.65
120.70
120.80
120.90

30°25.5*
30°19'

30°O5.5'
29°48.5'
290321

29°13.5'
28053

1

29°49.5'
29°46.5»
29°36.5'

29 l6.5'
28°53.5'
28° 36'

28°l6.5 l

27°57.5'
29°22.5'
29°12'
29002'

28°21»
28°12'
28°02'

28°56»

28 48»

28°38'

28° 28'

28°18«

28°09 l

28°02.5'
27°47'
27°38'
27°27.5'
28°23

'

28°13«
28°03«

27°57'
270431'

270431

27°31.3'
27°23

•

27°13'
270031
26052.5

'

26°32.5'
26°12»

ll6°12«
116°21.5'
ll6°43 l

117°23«
118°03»
118°45'

119 27.5'
115°54'
ll6°00»
II6019.5 1

116059'

11 7°38*

118°18»

118°57.5 I

119°35'
115°17.5'
115°39»

115 58.5'

117°18.5'
117°36'
117°55.5»
114°4l'
114°56.5«
115°l6'
115°35.5'
115° 55'

Il6<>i6. 5«

ll6°35'
116056'
117°12»
117°32.5'
114014.5 1

114°34'
1140541
115°14'
115°33'
115°33'
115°53.5'
Il6°12'
116031.5'
ll6°5i

•

117°10'
117°48.5'

II8025

•

IV-12
17-12
IV-12
IV-12
IV-12
IV-11
IV-11

IV-12
IV-13
IV-13
IV-13
IV-13
IV-13
IV-13
IV-14
IV-15
IV-15
IV-14

1801

1557
1221
0716
0221
2126
1602
2226
0011
0316
0841

1331
1852
2346
0527
0826
0326
2211

Not occupied
IV-14 0521
IV-14 0237
IV-13 2256
IV-12 1537
IV-12 1825
IV-12 2126
IV-12 2351
IV-13 0321
IV-13 0601
IV-13 0922
IV-13 1146
IV-13 1411
IV-13 1636
IV-12 1024
IV-12 0723
IV-12 0436
IV-12 0209
IV-11 2206
IV-15 1856
IV-11 1836
IV-11 1606
IV-11 1203
IV-11 0934
iv-11 0553
IV-10 2331
IV-10 1751

181

5

1610

1236
0730
0236
2141
1616
2241
0026

0331
0856

1346
1906
0001

0540
0831
0341
2226

0536
0251
2311
1546
1833
214-1

0006

0336
0616

0936
1200
1426
I65I
1029
0730
0443
0213
2221
1911
1851
1620
1218
0948
0608
2346
1806

441
447
454
411
416
449
441
465
464
434
459
474
457
454
426
214
467
444

470
467
458
253
251

459
466

451
482
440
449
465
490
165
268

235
150
457
493
463
454
452
466
469
483
476

0-140
O-132
0-143
0-148
0-144
0-142
0-135
0-139
0-144
0-144
O-136

0-137
0-135
0-144
0-148
0-35
0-140
0-151

O-132
0-137
0-142
0-70
0-?0
O-138
0-138
0-141
0-139
0-140
0-138
0-140
0-140
0-39
0-70
O-62
0-22
0-139
0-139
0-141
0-137
0-141
0-137
0-142
0-147
0-140

136
103
70

83
106

71
34
32

168
111
194
116

57
62

87
1217

88

65

57
101

63

99
267
41

79
38
25
34
60

19

53
6

86

115
114
55
83
106
22
20

26
60

39
21

136
103
70

83
106

71

34
32

168
111
194
116

57
62

87
1217

88

65

57
101
63

99
267
41

79
38

25
34
60

19
53
6

86

115
114

55
83

106
22
20

26
60

39
21

15



Plankton Volumes, Cruise 36, April 1952 (cont'd)



Plankton Volumes, Cruise 37, May 1952



,"1 .- -ll.ton Volumoe, Cruise 37. Hoy 1952 (cont'd)



Plankton Volumes, Cruise 37, May 1952 (cont'd)



Plankton Volumes, Cruise 37, May 1952 (cont'd)

Position Time (PST)

..St,a«, Vnlat, Wflong
(1952)
Date

Vol.
water
strained

Start End CM.

Depth of
haul

in meters

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

CCt CC»,

117.55
117.60
117.65
117.70
120.25
120.30
120.35
120.40
120.45
120.50
120.55
120.60
120.65
120.70
120.80
120.90
123.37
123.40
123.45
123.50
123.55
123.60
127.34
127.40
127.45
127.50
127.55
127.60
130.30
130.35
130.40
130.45
130.50
130.55
130.60
133.25
133.30
133.35
133.40
133.45
133.50
137.23
137.30
137.35
137.40
137.45
137.50

6>

27°27.2»

27°15
27°15
27°15
28°24
28°13
28°03

27°55
27°43
27°31
27°21
27°15
27°03
26°52
26°32
26°13
27°24
27°18
27°08
26°58
26°48
26°40

26^55
26°42
26°33
26°24
26°1.4

26°03
26°29
26°19
26°01

25°53
25° 33

25 23
25°17
26°05
25°54
25°49
25° 34
25° 23
25°14
25°35
25°07
25°07
24°53
24°50
24°40

3'

8'

5'

5'

9«

5'

ll6°33
ll6°57
11 7° 20

117°42
114°16
114°33
114°54
115°17
115° 33
H5°56
Il6°l4
ll6°32
ll6°5l
117°ll
117°48
118°28
114°40
114°51
115°04
115°30
115°50
Il6°l4
114°06
114° 31
114°50
115°08
115°28
115°46
113°30
113°43
114°23
114°26
115°05
115° 26
115°48
112°48
113°07
11 3° 28

113°45
114°04
114°24
112°19
112°47
113°04
113°25
113°43
114°01

5'

5«

5'

5'

5'

5'

2'

V-21
V-21
V-21
V-21
V-19
V-19
V-20
V-20
V-20
V-20
V-20
V-20
V-20
V-20
V-21
V-21
V-19
V-18
V-18
V-18
V-18
V-18
V-17
V-17
V-17
V-18
V-18
V-18
V-17
V-17
V-17
V-17
V-l6
V-16
V~l6
V-15
V-15
V-15
V-16
v-16
V-16
V-15
V-15
V-15
v-15
V-14
V-14

1941 1955
1731 1747
1441 1456
1241 1256
2038 2046
2228 2241

0103 0114
0304 0312
0551 0605
0926 0941
1116 1131
1426 1441
1636 1651
1906 192]
0000 0016
0426 0441
0014 0022
2211 2225
1911 1926
1721 1736
1416 1432
1141 1156
1627 I638
1946 2001

2156 2211
0121 0137
0326 0342
O616 O63I

1147 1158
0941 0956
0526 0541
0126 0141
2256 2311
1936 1951
1641 1655
1708 1716
2001 2016
2236 2251
0241 0256
0511 0526
0826 0841
1232 1242
0746 0801
0416 0431
0206 0221
2251 2308
2036 2051

431

533
476
429
228
366

3^9
297
438
455
499
468
488
428
538
481

279
466

379
462
520

454
364
443
428
434
494
442
402
444
474
483
495
441

473
292

535
487
495
522
520

325
581

598
514
601

512

O-156
0-139
0-144
0-145
0-44
0-72
0-53
0-39
0-143
0-141
0-130
0-134
0-135
0-145
0-126
0-141
0-36
0-146
0-155
O-136
0-135
0-141
0-54
0-145
0-144
0-138
O-134
0-143
0-57
0-145
0-128
0-131
0-141
0-140
0-135
0-40

0-134
0-125
0-132
0-115
0-136
0-36
0-128
0-116
0-128
0-137
0-133

79
47
78

65
132
295
109
114
46
110
40
68

57
82

71

25
718
107
90

52
29

29
454
178
98

92

36
145
397
113
122

93
109
181

34
48
800
82

170

73
92
31
58

120

97
80

62

79
47
78

65
132
295
109
114
46

110
40
68

57
82
71

25
718
107
90

52
29
29

454
178
98

92
36

145
397
113
122

93
109
181

3*
48

800
82

170

73
92

31
58

120

97
80
62

20



Plankton Volumes, Cruise 38, Juno 1952



Plankton Volumes, Cruise 38, June 1952 (cont'd)



Plankton Volu.ios, Cruise 38, Juno 1952 (cont'd)



Plankton Volun.es, Cruise 38, June 1952 (cont'd)

Sta,

Position

JUllt, WJoj^,

Time (PST)

(1552)
Date Stnrt

107.32
107.35
107.40
107.^5
107.50
107.55
107.60
107.65
107.70
107.80
110.33
110.35
110.40
110.45
110.50
110.55
110.60
110.65
110.70
110.80
110.90
113.30
113.35
113.40
113.45
113.50
113.55
113.60
113.65
113.70
117.26
117.30
117.35
117.40
117.45
117.50
117.55
117.60
117.65
117.70

30°25.5'
30°i6'
30°08'

29°58. 5

'

29050

1

29°4l.8«
290331

29°23.5'
29°14'

28°54.3'

29°50.5 I

29°46.5'
29°36.5»
29026'

29°17'

29°05.2»
28°54'

28°43.6'

28° 36'

28°15'
270571
29°25'
29°13.2»
29°02'
28°52'
28°42«

28°32.2'
28°22'

28°12'
28°02'

28°55.3«
28°48

'

23°33.1«
28°28'

28°13.1«

28^07.7
270521
27°43»

270371
27°24»

5'

116°10.5'

ll6°22.5'
ll6°4?.

117°04
11 7° 24
117043
118°04
118°25
118°44
119°22
115°52
11 6° 00

116°19
ll6°39
117°00
117°18
117° 33
117°57
Il8°l8
118°58
119° 36
115°20
115°38
115°53
11 6° 18

Il6°38
ll6°5i
117°17
117°35.8'
117°55'
114°42. 3'

114°56.5'

ll6°35.2 l

115°37'

115°55 I

Il6°i5'
ll6°34.5'
ll6°54«
117 13.5'
117° 33'

2»

VI-21
VI-21
VI-21
VI-21
VI-21
VI-20
VI-20
VI-20
VI-20
VI-20
VI-13
VMS
VI-13
VI-19
VI-19
VI-19
VI-19
VI-19
VI-19
VI-19
VI-20
VI-13
VI-13
VI-18
VI-13
VI-13
VI-17
VI-17
VI-17
VI-17
VI-16
VI-16
VI-16
VI-lo
VI-lo
VI-16
VI-17
VI-17
VI-17
VI-17

1235
1031
0746
0406
0141
2231
2011

1651
1431
0911
I634
1851
221.6

0026
0406
0626
0936
1156
1446
2011
0121

1134
0921
0646

0336
0107
2146
] 926
1616

1356
0844
1048

1356
1606
1811
2116
0001

0301
0526
0826

End
1250
1046
0801
0420

0156
2246
2026
1706
1445
0926
1642
1905
2231
0041
0420
0640

0950
1210
1500
2026

0135
1141
0936
0700
0350
0121
2201

1940
I63O
1410
0852
1100
1410
1620
1826
2131
0016
O316
0541
0340

Vol.

vater
strained
CM.

Depth of
haul

in meters

Vol.per 1000
C.M.ctrained
Total Sm.org.
ee« ee»

393
419
450
421
466
460
461
424
420

477
213
478
438
411

390

392
432
368
400
448
422
232
482

423
406

378
429
451
429
462

257
343
374
445
434
442

375
501
438
436

0-138
0-134
0-140
0-138
0-141
0-139
0-137
0-152
0-142
0-142
0-42
0-130
0-142
0-145
0-141
0-145
0-140
0-138
0-143
0-139
0-141
0-46
0-133
O-136
0-145
0-149
0-139
0-147
0-138
0-135
0-48

0-55
0-138
0-131
O-138
0-145
0-144
0-112
O-I38
0-145

97
210

115
198
101
191

93
57
76
44

469
126

103
102
213

77

53
76

87
80

78

376
305
97
86

196
180
109

79
342
86

41

54
133
46

91

117
259
137
69

97
210

115
92

101
191

93
57
76
44
469
126
103
102
213

77
53
76
87
80

78
376
305
97
86

196
180
109

79
342
86

41

54
133
46

91

117
259
137
69



Plankton Volumes, Cruise 38, June, 1952 (cont'd)





Plankton Volumes, Cruise 39, July 1952 (cont'd)



Plankton Volumes, Cruise 39, July 1952 (cont'd)



Plankton Volumes , Cruise 39, July 1952 (cont'd)



Plankton Volumes, Cx*uise 40, August 1952



Plankton Volumes, Cruise 40, August 1952 (con^d)

Time (PST)

Sja.

100.29
100.30
100.40
100.50
100.60
100.70
100.80
103.30
103.35
103.40
107.32
107.35
107.40
110.33
110.35
110.40
110.50
110.60

113.30
113.40
117.26
117.30
117.40
120.25
120.30
120.35
120.45
120.50
120.60
120.70
120.80
120.90
123.37
123.40
123.50
127.34
127.40
127.50
130.30
130.35
130.40
130.50
130.60
133.25
133.30
137.23
137.30

Position

H.lat. W.long.
31°42'
31°40.5'
31°21«
31°00'

300371
30°18'

30°0l«
310051

30053 *

300431

30°25.5'
30° 20'

3O°l0.5'
29°50. 5'

29°46.5 I

29°36.5'
29°17'
28°56»

29°22.5'
29°02*
28°56

'

28°47'
28°28»

280231

270^31

27°33.5'
27°l6

'

26054'

260331
26°12.5'
27° 24'

27°13"
26058

'

26°55

'

26043.5*
26° 23' '

26° 22'

26015

'

26°07'

250491
25°28.5'
26°o4.5'
25°54.5'
250341

25° 20'

ll6°43.5*
ll6 46.5 ,

117°27 l

H8007 1

118048.5'
119°26»
120°07 l

116025'

Il6 42.2'

H70041
II6011

•

Il6o20'

116043. 5 *

115°52'

Il6°00»
116019.5

1

H6059'
H70391
115°18'

115 58'

114041

1

114°55. 5'

115 35.5 I

114°15'

H50331
115°56'

Il6°3l.5'
117°10'
117°48'
118027'
114040

1

114° 51. 5'

H5031

1

114° 06'

114 29.5'
115°08'

113° 31

'

113°43'
114°06

•

114°46

'

115°24'
112°48'

113°07.5'
112°18.5'
112°45.5'

(1952)
Date

1-8

1-8

1-9
1-9
1-9
1-9
1-9
1-11

1-10
1-10

1-11
1-11

1-11
1-12

1-12
1-12
1-12
1-11
1-12
1-13
1-13

1-13
1-13
1-13

Start

VI
VI
VI
VI
VI

VI
VI
VI
VI
VI
VI
VI
VI
VI
VII
VI
VI
VI
VI
VI
VI

VI
VI

VI

No
No
VI
VI
VI
VI
VI
VI
VI
VI
VI
VI
VI

VI
VI
VI
VI

VI
VI
VI
VI
VI
VI

1856
2046
0221
0718
1226
1707
2256
0118
2251
1932
0621
0911
1231
1543
1356
1011
0506
2341
2014
0141
1318
1048
0602
1814

occupied
occupied
1-14 2326
1-15
1-15
1-15
1-15
1-15
1-16
1-16
1-16
1-16

1-17
1-17
1-18
1-18
1-18

1-17
1-17
1-18
1-18
1-18
1-18

0231
0732
1126
1626
2041

1744
1556
1111
2244
0156
0646
0603
0321
0001

1756
1326
1028
1301
2018

1731

EnjL

1906
2101
0236

0733
1240
1720
2311
0124
2306
1945
O636
0925
1245
1549
1410
1026
0520

2355
2018
0156
1324
1056
06l6
1818

2340
0246

0745
1140
1640
2056
1748
1610
1126
2249
0210
0700
0610

0336
0015
1810
1340
1034
1316
2025

1745

Vol.
v;ater

strained

314
479
530
472
453
367
492
190

471
479
438
463
367
160

412
413
442
382
123
389
196
246

413
121

402
464
46l

423
426

430
164
422
449
157
458
447
188

415
480

433
475
196
436
156

399

Depth of
haul

in_jieifi£s_

Vol.per 1000

O.MtP.tr.aAA'gA

Total Sm.org.

cc. cc
, ,

0-71
0-131
0-123
0-118
0-141
0-148
0-108
0-58
0-139
0-131
0-130
0-131
0-143
0-36
0-129
0-143
0-137
O-138
0-39
0-143
0-54
0-60

0-143
0-47

0-149
0-137
0-121
0-147
0-143
0-147
O-38
0-138
0-135
0-35
0-131
0-133
0-48
O-134
0-138
0-140

0-133
0-32
O-138
0-59
0-148

280
280
110
87

73
54
37

676
221

313
235
106
101

589
412

129
222

1246
100

499
597
259
340

234
278
70

95
1266

51
257
90

129
801
214
302

233
185
86

37
27
705

1420
1144
821

280
280
98

87

73
54
37

676
221

313
235
106
101

589
412
58

95
222

1246
87

499
508
259
340

284
149
70

95
1266

51
257
90

129
801

199
302

233
166
86

37
27

705
1420
1144
821

31



Plankton Volumes, Cruise 41, September 1952



Plankton Volumes, Cruise 41, September 195? (cont'd)



Plankton Volumes, Cruise 42, October 1952



Plankton Volumes, Cruise 42, October 1952 (cont'd)

Position

Ma* fftlat, W,long4
100.29
100.30
100.40
100.50
100.60
100.70
100.80
103.30
103.35
103.40
107.32
107.35
107.40
110.33
110.35
110.40
110.50
110.60
113.30
113.40
117.26
117.30
117.40
120.25
120.30
120.35
120.45
120.50
120.60
120.70
120.80
120.90
123.37
123.40
123.50
127.34
127.40
127.50
130.30
130.35
130.40
130.50
130.60
133.25
133.30
137.23
137.30

31°42"
31°40'
31°19'
31°01»

30°4l

'

30°20.5«
30°oi.5«
31°04.2»

30o53.8«
30045.9'
30°26.1«
30°18 I

29°48.5«
29<>42.1'

290331
29013.8'
28°55'

29°22.5'
29002

1

280541
28047

'

28° 28.

9

28°24.1
28°11.2
27°59.2
27°4l,8
27°32.5
27°11

'

26050.5
26°28.

6

26°08'

27° 23.

8

27°l6'
26°54'

26055.2
26043.3
26°18,5
26°29.5
26°18.5
26°09'

25049'

25°19.5
26°04.5
25°54.8
25°34.2
25°20.

5

Il6°45.7'
ll6°46.5'
117°26"
118007'
118047.5'
119°27'
120°07'
116° 25'

II6047.5

'

117°06.2 t

116011. 7«

116023.5'

115°51

'

115°55.5'
116016'
116056.5'
117°37.5'
115°22.2'
115°58.5'
114039.5'
114°55.8»
115°37.2'
114°15.7'
114035.4'
114056. 8

«

115036'

H5°51.5'
116030'
117009'
117°47.5'
H8025.8'
114039.3'
114056.3'
115°37.2'
114°06

'

114°29.5

'

115°10'

113°28.l«
113°43.2'
114005

»

114°46«
115°26.5'
112°48'

113°07.5'
112oi8.6»

112°44.4'

(1952)
Date

Time (PST)

Start End

Vol.

water Depth of
strained haul
CM. in meters

x-7
x-7
X-8
X-8
X-8
X-8
X-9
X-8
X-8
X-8
X-8
X-8

2111
2228
0454
1031
1646
2211
0426
1404
0931
0424
1923
2211

Occupied. No
X-10 0928
X-10
X-10
X-9
x-9
x-10

X-10
x-11
X-ll
X-11
x-11
x-13
x-13
x-13
x-13
X-14
X-14
X-14
X-14
x-16
x-16
x-15
x-16
x-16
x-17
x-18
X-18
X-17
x-17
x-17
x-18
X-18
X-18
X-18

0740
0346
2041
1341
1439
2046

1133
0858
0241

1623
0033
0413
1605
2016

0301
0931
1606
2251
0708
0421
2056

1353
1756
0116
0458
0158
2221

1546
0926
1038
1303
2223
1816

2126 381
2236 260
0510 626
1046 448
1659 482
2226 422
0440 504
1408 (165)
0946 544
0440 590
1929 (199)
2227 482
"biological data
0934 (194)
0743 339
0402 580
2056 480

1357 459
1445 (252)
2101 (446)
1140 237
0905 240
0256 556
1629 179
0039 (242)

0419 237
1621 (561)
2030 525
0316 584
0946 502
1619 516
2306 450
0714 215
0436 569
2111 519
1359 232
1811 581
0131 536
0504 286
0206 280

2236 429
1601
0941

555
566

1045 218

1311 313
2229

I831

228
440

0-148
0-73
0-133
0-141
0-142
O-138
0-126
O-31
0-120
0-135
0-39
O-130
taken
0-40

0-58
0-127
0-134
0-137
0-34
0-150
0-38
0-52
0-118
0-42
O-36
0-55
0-132
0-133
0-116
0-133
0-123
0-137
0-35
0-126
0-125
0-36
0-116
0-131
0-36
0-66
0-138
0-131
0-117
0-57
0-58
0-39

0-137

Vol.per 1000
C. M. strained

.

Total Sm.org.
cc.

,
cc,,.

.

176
184
74
207

137
38
48

158
121
122
161
126

176
184
88

207
137
38
48
158
130
122
161
126

356
83
79
73
70

72
224
30

259
65
34
50

114
46
242
86

119
31
67
56
74

260
86

114
121
228
164
163

54
18

105
70

206

152

356
83

79
73
70

72
224

30
259
65
34
50
114
46
242
86

52
31
67
56
74

168
86

83
121
228
164
112
54
18
105
70

206

73

35



Plankton VolumeB, Cruise 43, November 1952



Plankton Volumes, Cruise 43, November 195? (cont'd)

Position

Sta. N. lat. W.long.
100.30
100.40
100.50
100.60
100.70
100.80
103.30
103.35
103.40
107.32
107.35
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
J 20.30

120.35
120.45
120.50
120.60
120.70
120.80
120.90
123.37
123.40
123.50
127.34
127.40
127.50
130.30
130.35
130.40
130.50
130.60
133.25
133.30
137.23
137.30

31°40
31° 21
31°01

30°4l
30° 20

30°oi
3l°05
30°55
30045
30° 25
30°20

29°50
29039
29°30
29°17
29°00
29°22
29°12
29°02
28056
28°48
28°38
28° 28
28°23
28°13
28°03
27043
27°31
27°15
26°52
26°32
26°13
27°24
27°13
26°58
26055

26° 23
26° 29
26°19
26°14

25o50
25° 29
26005
25°54
25°34
25°20

?i

5'

5'

5»

3'

116047
117°27
118°06
118°47
119°27
120°06
Il6°25
II6045
H7005
116°12
ll6°23

115°52
116°13
116033
117°0l
117°33
115°l3
115°39
115°58
114°41
114056
115°16
115°35
114°15
114034
114054
115°33
115°51
Il6°34
117010
117°43
118°28
114°39
114°47
115°31
H4°o6

115o08'
113°29'
1130491
114°10.
114°46

1

115°23.
112°43

«

113°07.
112019 1

112045.5'

(1952)
Date

Time (PST)

Start End

Vol.
water
strained
CM.

2«

2126

0251
0756
1216

1721
2226
1924
1706
1426
2351
0156

2141
0306
0811

1230
1736
2241

1927
1720
1440
0006
0210

Occupied. Sample lost

522
604
(433)

438
447
532
111
476

505
573
441

XI-9
XI-9
XI-8
XI-8
XI-8
XI-9
XI-9
XI-9
XI-10
XI-10
XI-9
XI-9
XI-10
XI-10
xi-11
xi-11
XI-12
XI-12
XI-12
XI-12
XI-12
XI-13
XI-13
XI-13
XI-14

0424
0201
2241
1801

1346
0909
1211

1526
0819
0607
2301
2016

1513
2138
0113
2326
0221
0721
1156
1641
2131
2044
1856
1416
0813

0428
0216
2256
1815
1400
0914
1226
1540
0823
0614
2316
2031
1518
2144
0122
2341
0236

0735
1210

1655
2146
2052
1910
1430
0824

(173)

527
459
439
466
168
426

455
118
196

495
468

165
198
230

507
494
500
460
490
462
248

395
455
206

Occupied. No biological data
XI-14
XI-15
XI-15
XI-15
XI-15
XI-14
XI-15
XI-15
XI-16
XI-16

1705
1508
1227
0941
0431
2326
1944
2218

0544
0241

1720
1516
1238
0956
0446
2341

1947
2223
0543
0256

462
223

392
582
492
457
129
192
154
452

Depth of
haul

in meterp
0-113
0-109
O-I33
0-140

0-134
0-106
0-26

0-127
0-123
0-90
0-138

0-35
0-131
0-144
0-127
0-136
0-37
0-149
0-127
0-39
0-49
0-112
0-120
0-44
0-36
0-47
0-116
0-124
0-120
0-144
0-119
0-134
0-32
0-150
0-130
0-26

taken
0-141
O-36
0-110
0-93
0-125
0-138
0-27
0-38

O-32
0-151

Vol.per 1000

OrM'Stralpefl
Total Sm.org.

.££* JSCj-
138 138
126

91

69

76
60

109

59
44
101

127

370
80

83
49
86

107
47
62

85
92

73
90

36
81

113
107
61

56

30
24
43
105
61
62

407

108
141
84
83

138
101
232
83

117
80

126

91

69
76
60

109
59
44

101
127

370
80

83
49
86

10?
47
62

85
92

73
90

36
81

113
107
61

56
30
24

43
105
61

62

407

108
141
84
83

138
101

232
83

117
80
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Stations Occupied During Special Cruises, 1952
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Stations Occupied Daring Special Cruises, 1952 (cont'd)

Position

sta. P.lati Vflongt

Cruise

113.30
113.35
115.26
115.30
115.35
117.26
117.30
117.35
117.40
118.33
118.35
118525
118530
118535
119.33
119.42
120.25
120.30
120.35
120.35
120.43
121.30
121.30
121.34
121.41
121326
121^28

s40: x3

29*22.3*
29°12«

29°11.2 I

29005.2'
28°55'
28°56'
28°48.2'
28°38'
28°28«
28°27'

28°24. 6'

28°4l'
28°29'

28°20.5'
28°17 l

28<>00«

28<>23

'

280131
28O02.3'

28°02.8'

27°49.4 I

28oi0«
28°01«

27°54.7'
27040.5'
28°09.6»
28°02.6'

(1952)

Pate

Time (par)

Start End

Vol.
water
strained

C »M»

Depth of
haul

in meters

Yol.per 1000
CM. strained

.

Total Sm.org.
cc. cc.

llS^O*
115°39'
114°55.8'
115°07.7'
115°27.6'

114°4l«
114056.8'
115°l6'
115 35 ,

H5°05'
115°08.l«
114°26.7'

U4°42'
115°04 l

114053.9'
115°29.2«
114 14.9 I

H4033'
114°54.2'
114°54. 7'

115027

'

114°28'

II40271
114°44.7'
115°10.5'
114011.3'
ll4oi6.1

»

VIII-12
VI 11-12
VIII-12
VIII-12
VIII-12
VIII-12
VIII-12
VIII-13
VIII-14
VIII-17
VIII-14
VIII-13
VIII-13
VIII-13
VIII-17
VIII-14
VIII-13
VIII-13
VIII-14
VIII-17
VIII-14
VIII-13
VIII-16
VIII-17
VIII-14
VIII-16
VIII-16

0550
O837

1755
1444
1131
2020
2249
0254
0740
0804
0434
1410
1125
0809
0605

1133
1816
2039
0127
0206

1336
2222
2256
0035
1600
2110
1022

0554
0851

1759
1452
1147
2025
2253
0301
0754
0811
0442
1414
1133
0817
0613
1141
1820
2046
0132
0210

1343
2226
2300
OO39
1604
2111
1023

162
487
142
(262)

493
176
146
264
458
237
228
146
250
225
258
272
133
264
159
136
255
122
129
160
156

39
79

0-34
0-125
0-30
O-65
0-130
0-40

0-35
0-62
0-126
0-78
0-68

0-32
0-65
0-68
O-56
0-53
0-34
0-58
0-29
0-32
O-65
0-37
0-25
0-32
0-29
0-8
0-12

49
49

731
657
276

932
652
329
378
135
412
404
312
227

175
103
451
242
265
125
70

378
70

25
135
25
38

49
49
731
657
266

932
652
307
334
135
412
404
312
222

175
103
451
242
265
125
70

378
70
25

135
25
38

(3 Most of these stations are located within Sebastian Viscaino Bay.
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Stations Occupied During Special Cruises, 1952 (cont'd)



Samples from the Gulf of California without Station Number,

Listed in the Order Taken
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