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Abstract

Basic data on volumes or zooplankton off the Pacific
coast in 1957 are given, together with haul data for all
plankton hauls taken on survey cruises of the California
Cooperative Oceanic Fisheries Investigations. Plankton
volumes were larger during February through April than
the six-year average for these months, and progressively
smaller during May through July than the six-year average.
Distribution charts showing relative areal zooplankton
abundance by month are included.



ZOOPLANKTON VOLUMES OFF THE PACIFIC COAST, 1957

The six reports in this series that appeared under the author-

ship of "Staff of the South Pacific Fishery Investigations" contained

basic data for the seven-year period 1949 through 1955, but contained

no distribution charts. Distribution charts for all routine cruises

during these years were presented in Thrailkill, 1956, The report on

zooplankton volumes for 1956 (Thrailkill 1957) and the present report

for 1957 contain both basic data on zooplankton volumes and monthly

distribution charts of zooplankton abundance.

Plankton samples are used by the U. S, Bureau of Commercial

Fisheries in studying the early life histories of commercially inqsor-

tant or potentially in^ortant fishes, including their distribution,

abundance, and rate of survival. These collections are also used by

Scripps Institution of Oceanography in studies of productivity.

These investigations are part of the California Cooperative

Oceanic Fisheries Investigations, a program sponsored by the Marine

Research Committee 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

Academy of Sciences, the Hopkins Marine Station of Stanford University,

and the U. S. Bureau of Commercial Fisheries, Biological Laboratory,

La Jolla, California.

The vessels participating on each of the California Cooperative

Oceanic Fisheries Investigations (CCOFI) cruises of 1957 are given in

text table 1, The Black Douglas, operated by the Bureau of Commer-

cial Fisheries made all the cruises between February and September

1957. Five vessels operated by the Scripps Institution of Oceanog-

raphy took part in CCOFI cruises during the year, A chronological

listing of CCOFI cruises for 1957, with information of the area covered

and the numbers of stations occupied, are shown in text table 2, The

stations occupied during 1957 are shown in figure 1.

The table in this report serves a twofold purpose: 1) as a

record of basic haul data for all plankton hauls made during 1957,

and 2) as a record of the volume of plankton obtained in each haul.

The information given for each plankton haul includes station

number (column 1), position (columns 2 and 3), date and time of collec-
tion (columns 4 to 6), volume of water strained (column 7), estimated
depth of haul (column 8), and volume obtained (columns 9 and 10).
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Figure 1.—Stations occupied on California Cooperative Oceanic Fisheries
Investigations cruises during 1957.







The method of determining the 'Vret" plankton volume of a sanq)le is

as follows: The plankton is separated tron^ its preserving liquid (^ for-
malin) by filtering, allowed to drain, and then the displacement volume is

obtained by placing the drained wet plankton in a graduated cylinder with
a known volume of 3% formalin. Two volumes are obtained for each sample:
the total wet volume of all plankton material, and the volume of smaller
organisms. Larger organisms are arbitrarily limited to those whose vol-
umes per individual exceed five cubic centimeters, and to juvenile and
adult fishes irrespective of volume. These volumes are then standardized
to the amount in one thousand cubic meters of water strained.

The distribution charts included in this report are based on the
volume of smaller organisms only. In order to obtain a good contrast
between light and heavy concentrations of plankton, five categories of
abundance are used: (1) light, to 33 cc, of plankton, (2) moderate,
34 to 100 cc, of plankton, (3) average, 101 to 300 cc, of plankton, (4)
fairly heavy, 301 to 900 cc, of plankton, and (5) heavy, more than 900
cc, of plankton. The distribution charts are of two kinds: a chart based
on the average plankton volumes at each station during the year (fig, 3),
and a series of monthly charts (figs, 4-15) which accompany the plankton
volume data.

Plankton nets used during 1957 were constructed of either No, 30xxx
grit gauze (an extra heavy type of silk bolting cloth) or of nylon bolting
cloth of fairly similar mesh size. The nets were 1 meter in diameter at
the mouth, and approximately 5 meters in overall length.

Each haul was an oblique tow made from approximately 140 meters
deep to the surface (depth of water permitting). Since 1951, this has been
our standard method of taking net tows; therefore, in this report, the 1957
plankton volumes are coiq}ared only with th06e taken from 1951 through 1956
(fig, 2), During 1949 and 1950, the tows were taken from depths of about
70 meters to the surface.

Comparison of 1957 plankton volumes with those obtained in 1951-1956

The portion of the CC(FI survey area that has been most consistently
ocetq)ied lies between Point Conception, California, and Point San Juanico,
Baja California (station lines 80-137), In other studies (Ahlstrom 1954),
this area has been divided into two roughly equal parts: a northern por-
tion comprising the station lines off southern California and northern Baja
California (lines 80-107), and a southern portion made up of the station
lines off central Baja California (lines 110-137). This division is fol-
lowed in comparing 1957 plankton volumes with those of previous years.

Coverage of these areas usually has been obtained at monthly inter-
vals during the period of heavy sardine spawning, the first seven months
of the year, and less frequently and less con9>letely during the remaining
five months of each year.





Unfortunately, there was a limited coverage during the January
1957 cruise (5701), Two vessels had been scheduled to make this cruise,
but only one participated due to emergency repair of the other. Most
of the stations occupied were in the southern area. There was no

coverage in the area off southern California and northern Baja Cali-
fornia during August and September 1957, and partial coverage during
November and December, The area off central Baja California was occu-
pied monthly between January and October with coverage limited to the
inshore portion during August and September, This area was not occu-
pied during November and December 1957,

The average monthly plankton volumes taken in the area off southern
California and northern Baja California (station lines 80-107) for the
months of February through July, 1951-1957, are given in text table 3,
The average monthly plankton volumes in the area off central Baja Cali-
fornia (lines 110-137) for the same time period are sunnnarized in text
table 4.

The average volume of plankton obtained on each cruise during
1957 is compared with the monthly averages of the preceding six years
(1951-1956) combined in figure 2, In the area off southern California
and northern Baja California, plankton volumes reached a peak in i^ril
1957 and decreased markedly thereafter. Volumes were larger during
February through April than the six-year average for these months, and
progressively smaller during May through July than the six-year average.

In the area off central Baja California, 1957 plankton volumes
were not as markedly different from those of the preceding six-year
period as in the northern area. The largest volumes were taken earlier
in the year, however, the peak month in this area being March in 1957,
with volumes progressively decreasing thereafter through August,

It is with deep pleasure that the author acknowledges the
cooperation given by the Scripps Institution of Oceanography in the
collection of data at sea. All personnel of the Bureau of Commercial
Fisheries Biological Laboratory, La Jolla, California, contributed to
this project - many devoting their full time to it.



Text table 3,—Average monthly plankton volumes in the area off
southern California and adjacent northern Baja California (sta.

lines 80-107) for the months of February through July, 1951-57,

Year February
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PLANKTON VOLUMES

JANUARY 1957
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Figure 4.—Plankton volumes, January 1957
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Plankton Volumes, Cruise 5701, January 1957



PLANKTON VOLUMES

FEBRUARY 1957
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Figure 5.—Plankton volumes, February 1957
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Plankton Volumes, Cruise 5701, January 1957 (cont*d)



Plankton Volumes, Cruise 5702, February 1957 (cont'd)



Plankton Volumes, Cruise 5702, February 1957 (cont'd)



PLANKTON VOLUMES

MARCH 1957
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Figure 6.—Plankton volumes, March 1957
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Plankton Volumes, Cruise 5702, February 1957 (cont'd)



Plankton Volumes, Cruise 5703, March 1957 (cont'd)



Plankton Volumes, Cruise 5703, March 1957 (cont'd)



PLANKTON VOLUMES

APRIL 1957
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Figure 7.—Plankton volumes, April 1957
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Plankton Volumes, Cruise 5703, March 1957 (cont'd)



Plankton Volumes, Cruise 5704, April 1957 (cont'd)



Plankton Volumes, Cruise 5704, April 1957 (cont'd)



Plankton Volumes, Cruise 5704, April 1957 (cont'd)



Plankton Volumes, Cruise 5704, April 1957 (cont'd)



PLANKTON VOLUMES

MAY 1957
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OF WATER STRAINED
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Figure 8.—Plankton volumes, May 1957
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Plankton Volumes, Cruise 5704, April 1957 (cont'd)



Plankton Volumes, Cruise 5705, May 1957 (cont'd)



Plankton Volumes, Cruise 5705, May 1957 (cont'd)



Plankton Volumes, Cruise 5705, May 1957 (cont'd)

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

(1957) strained haul Total Sm.org.

Sta. N.lat. W.lonq. Date Start End C.M. in meters cc. cc.

100.50 31°00' 118°or V-17 1306 1321 517 0-124 66 66

100.55 30° 48' 118°25' V-17 1001 1016 512 0-117 105 105

100.60 30°38.5' 110°46' V-17 0718 0732 468 0-139 90 90
100.65 30°29' 119°06.5' V-17 0440 0454 460 0-139 70 70

100.70 30° 19' 119° 26' V-17 0211 0226 435 0-149 62 62

100.75 30°10' 119°46* V-16 2306 2320 544 0-124 33 33

100.80 30°00' 120°06' V-16 2022 2036 542 0-118 52 52

100.85 29°50' 120°26.5' V-16 1742 1756 437 0-149 64 64

100.90 29° 40.
5' 120° 47.

5'
V-16 1511 1526 463 0-148 43 43

103.30 31°05.1' 116°25.5* V-19 2133 2141 313 0-71 303 303

103.35 30°57' 116° 45' V-20 0006 0020 434 0-142 92 92

103.40 30° 48' 117°02' V-20 0221 0236 425 0-146 49 49

103.45 30°38' 117°2r V-20 0446 0501 528 0-135 76 76

103.50 30°26.5' 117°45' V-20 0821 0838 551 0-143 73 73

103.55 30°16.3' 118°05' V-20 1131 1146 402 0-144 35 35

103.60 30°08' 118°22' V-20 1421 1436 395 0-137 28 28

103.65 29°57' 118°45' V-20 1716 1731 504 0-134 77 77

103.70 29°46' 119°05' V-20 1951 2006 450 0-145 53 53

103.75 29°36' 119°24' V-20 2226 2241 482 0-141 25 25

103.80 29°27* 119° 44' V-21 0101 0116 395 0-136 33 33

103.85 29° 17' 120°04' V-21 0330 0346 548 0-133 44 44

103.90 29°07' 120°23' V-21 0556 0611 513 0-139 33 33

107.32 30°27.8' 116°12' V-22 1946 2001 592 0-137 3336 3336

107.35 30°20' 116°23' V-22 1801 1816 654 0-138 55 55

107.40 30° 13' 116° 43' V-22 1456 1510 595 0-134 133 133

107.45 30°04' 117°04' V-22 1216 1231 453 0-137 289 181

107.50 29°5r 117°22' V-22 0916 0930 572 0-142 80 80
107.55 29°42' 117°42' V-22 0621 0636 625 0-134 66 66

107.60 29°33' 118°02' V-22 0326 0341 632 0-134 85 85

107.65 29° 22' 118° 22' V-22 0026 0041 465 0-140 95 95

107.70 29°12' 118°41' V-21 2126 2141 606 0-143 53 53

107.75 29°02' 119°00' V-21 1831 1846 638 0-135 20 20

107.80 28°52' 119°20' V-21 1546 1601 429 0-137 28 28

107.85 28°42' 119°40' V-21 1311 1326 361 0-135 26 26

107.90 28°35' 119°58' V-21 1026 1040 498 0-144 20 20

110.33 29°50.4' ll5°52.r V-22 0603 0611 247 0-68 77 77

110.35 29°46.7' 115°59.4' V-22 0436 0450 466 0-138 279 107

110.40 29°32.3' ll6°20.r V-22 0121 0136 455 0-133 176 176

110.45 29°24' 116°37.3' V-21 2236 2251 454 0-139 209 121

110.50 29°14.7' 116°59' V-21 1936 1950 459 0-141 266 155

110.55 29°05.1' 117°20.1' V-21 1701 1715 451 0-142 13 13

110.60 28°56.6' 117°38.5' V-21 1431 1445 479 0-146 38 38

110.65 28°44.6' 117°56.2' V-21 1201 1215 502 0-133 127 127
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Plankton Volumes. Cruise 5705. May 1957 (cont'd)



PLANKTON VOLUMES

JUNE 1957
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Figure 9.—Plankton volumes, June 1957
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Plankton Volumes, Cruise 5705, May 1957 (cont'd)



Plankton Volumes, Cruise 5706, June 1957 (cont'd)



Plankton Volumes, Cruise 5706, June 1957 (cont'd)



Plankton Volumes, Cruise 5706, June 1957 (cont'd)

Position

Sta. N.lat. W.lonq.

Time (PST) Vol.

water Depth of
(1957) strained haul

Date Start End CM, in meters

Vol. per 1000

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

100.40
100.45
100.50
100.55
100.60
100.65
100.70
100.75
100.80
100.85
100.90
103.30
103.35
103.40
103.45
103.50
103.55
103.60
103.65
103.70
103.75
103.80
103.85
103.90
107.35
107.40
107.45
107.50
107.55
107.60
107.65
107.70
107.75
107.80
107.85
107.90

110.33
110

110

110

110
110

,35

,40

,45

.50

.55

110.60

3i°ir
31°02'

30° 54'

30° 45*

30° 36'

30° 27'

30° 18'

30° 09'

30° 00'

29° 50'

29° 42'

31°05'

30° 55'

30° 45'

30° 37'

30° 26'

30° 15

'

30°05

'

29°55'
29044'

29° 32'

29° 20'

29° 12'

29°02.5'
30°25.3'
30° 19.

5'

30°08.5'

30°01 •

29° 46.
5'

29° 33'

29° 24'

29° 14
29° 05'

28° 56'

28° 46'

28° 37'

29° 52'

29° 46.
7'

29°37.5'
29° 26.

5'

29° 16'

29°06'
28°58'

117°44'
118°03'

118° 20'

118° 38*

118°57'

119° 15'

119°34'
119°52'

120° 10'

120° 28'

120° 46'

116°25'

116° 45'

117°06'

117° 25'

117°43'
118°04'

118° 24'

118°43'

119°03'
119°25'

119° 47'

120°02'

120°19.5'
116°32'
116°42.8'
117°05'

117° 20'

117° 45'

118°ir
118° 29'

118° 46'

119°02'
119°21'

119° 37'

119°55'

116°04.5'
116°05'

116° 20'

116° 40'

117°00'
117°19'

117° 36'

VI-15
VI-15
VI-15
VI-14
VI- 14

VI-14
VI-14
VI-14
VI-14
VI-14
VI-14
VI-15
VI-16
VI-16
VI-16
VI-16
VI-16
VI-16
VI-16
VI-16
VI-17
VI- 17

VI-17
VI-17
VI- 18

VI- 18

VI- 18

VI- 18

VI- 18

VI -18

VI- 18

VI-17
VI-17
VI-17
VI-17

VI-17
VI-20
VI-20
VI-20
VI-20
VI-20
VI-20
VI-20

0601 0616
0306 0321
0001 0016
2056 2111
1806 1821

1511 1526

1206 1221

0911 0926
0616 0631
0311 0326
0011 0026
2238 2246
0116 0131
0401 0415
0646 0701
0936 0951
1241 1256
1531 1546

1821 1836

2111 2126
0011 0026
0306 0321
0516 0531
0756 0811
1846 1901

1631 1646

1326 1340

1036 1051

0746 0801
0426 0441
0126 0141
2241 2256
1956 2011

1711 1726
1426 1441

1151 1206

2152 2204
2021 2035
1756 1810
1531 1555
1306 1320
1041 1055

0841 0856

354
448

452
415
414
488

478
443
383
448
459
246
480
362
367
416
425
417
355
431

424
427

404
453
405
371

414
474
444
398
424
435
452
376
438

444

360
454
459
467
467
507
470

0-138
0-136
0-135
0-137
0-129
0-132
0-134
0-135
0-135
0-139
0-129
0-68
0-141
0-139
0-142
0-139
0-139
0-140
0-131
0-142
0-145
0-140
0-134
0-136
0-138
0-127
0-139
0-139
0-139
0-135
0-139
0-140
0-139
0-134
0-140
0-142
0-115
0-141
0-141
0-142
0-138
0-132
0-140

31

76

108

159

36

33
21

23
21

38

72
24
50
50
161

79
68
82
76
26
35
28

15

15

32
32
41

49
32
35
64
83
49
40
18

16

147

66
76
31

30
355
43

31
76

108

159

36

33
21

23
21

38

72
24

50
50
46
79
68

82
76

26
35
28

15

15

32
32
41

49

32
35
64
83
49
40
18

16

147

66
76
31

30
355
43

36



Plankton Volumes. Cruise 5706, June 1957 (cont'd)



Plankton Volumes, Cruise 5706, June 1957 (cont'd)



Plankton Volumes, Cruise 5706, June 1957 (cont'd)





Plankton Volumes, Cruise 5707, July 1957 (cont'd)



Flankton Volurrds, Cruise 5707, July 1957 (cont'd)

i osition

Sta» X.lat. Vv.long.

(1957)

Date

Time (FST)

Start End

1^0 1.

water Depth of
strained haul

CM. in meters

Vol. per 1000
C.i... stra ined

Total Sm.org.

cc. cc.

90.60
90.65
90.70
90.75
90.80
90. G5
90.90
93.27
93.30
93.35
93. 40

93.45
93.50
93.55
93.60
93.65
93.70
93.75
93.80
93.85
93.90
97.30
97.32
97.40
97.45
97.50
97.55
97.60
97.65
97.70
97.75
97.80
97.85
97.90
100.29
100.32
100.40
100.45
100.50
100.55
100.60
100.65
100.75

32° 36'

32°26.r
32°12.5'
31°57.5'
31044-

31°30.3'
31°22.6'
33° 54.

3'

32° 49*

32°3C.2'
32° 30*

32° 20.
5'

32°ll.r
32°01.e'
31°51.2*
31°40'
31°29'

31°1C.1'
31°07.4'
30° 56'

30° 49.
3'

32° 15'

32° 10.
2'

31°56.4'
31°47.8'
31°36.7'
31° 26.

5'

31°15.5'
31°05'

30° 54'

30°44.8'
30° 35.0'

30°25.8'
30°17.3'
31°42.2'
31°34.7'
31°21.2'
31° 12'

31°02.8'
30°53.2'
30° 40.

8'

30° 28'

30°05.2'

119°55.7'
120°13'

120° 34'

120° 59'

121°23.6
121°45.6
122° 02.

3

117°18.6
117° 30.

7

117°52.2
118°12.9

11G°36'
118°59.3
119° 18.

8

119° 39.

9

119°59.5
120°20.5
120° 40.

8

121°00.5
121°21.3
121°35'

117° 08.1
117°15.3
11 7° 45'

118°02.7
118°24'

118° 44'

119°03.9
119°24.2
119°43'

120° 05.

2

120°26.G
120° 49.

5

121°12'

116°43.4
116°58.7
117°32.5
117°56'

118° 19.

5

118° 45'

118° 46.

8

119° 06'

119° 12.

2

VII-14
VII-14
VII-13
VII-13
\/II-13

711-13

VII-13
VII-16
VI I- 18

VI I- 18

VI I- 18

VII-19
VII-19
VII-19
VII-19
VII-19
VII-19
VII-20
VII-20
VII-20
VII-20
VII-22
VII-22
VII-22
VII-22
VII-22
VII-21
VII-21
VII-21
VII-21
VII-21
VII-21
VII-20
VII-20
VII-24
VII-24
VII-25

VII-25
VII-25
VII-25
VII-25
VII-25
VII-26

0941
0636
2331

1916
1456

1041

0511
1501

1421

1836

2151

0236
0611
1016
1326
1746
2106
0146
0526
0921
1211

1444

1251

0716
0416
2321
2016
1611

1256

0901
0541
0136
2201
1756
1541

1826
0046
0521
0841
1231

1511

1911

0116

0956
0650
2346
1930

1510
1055
0525
1515
1435

1850
2205

0250
0625
1030

1340
1800
2121

0201
0540
0935
1225

1449

1305
0730
0430
2335
2030
1625

1311

0915
0556
0150
2216
1810
1554

1840
0101
0536
0055
1245
1525
1925
0130

529
502
510
543
532
472
531
613
519
519
496

566
475
481

544
565
415
417
531

495
544
191

537
546

500
523
483
534
542
498

493
510
510
546
587
489
526
487

500
524
511

508
458

0-124
0-131
0-140
0-131
0-137
0-150
0-140
0-130
0-140
0-135
0-145
0-125
0-134
0-144
0-127
0-126
0-159
0-149
0-137
0-141
0-134
0-38
0-117
0-125
0-137
0-139
0-138
0-130
0-140
0-147
0-140
0-141
0-144
0-137
0-111
0-138
0-139
0-139
0-139
0-136
0-139
0-133
0-145

164

70

367
225

141

57
264

34
54

31

65

67
55

172

46
64

87
46
43

117
276
58

7

60
76
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141

t^4
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56
51

49
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53
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65
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55
84
63
84
47
48
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34
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Plankton Volumes, Cruise 5707, July 1957 (cont'd)



Plankton Volumes, Cruise 5707, July 1957 (cont'd)



Plankton Volumes, Cruise 5707, July 1957 (cont'd)





Plankton Volumes, Cruise 5708, August 1957 (cont'd)



CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

34-100

^P 101-300

^M 301-900

^M OVER 900
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PLANKTON VOLUMES

SEPTEMBER 1957

Figure 12.—Plankton volumes, September 1957
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Plankton Volumes, Cruise 5709, September 1957 (cont'd)





Plankton Volumes, Cruise 5710, October 1957 (cont'd)

Position

Sta. N.lat W. long.

Time (PST) Vol.

water Depth of

(1957) strained haul

Date Start End C.M. in meters

Vol. per 1000

C.M. strained
Total Sm.org.
cc. cc.

87.36
87.40
87.45
87.50
87.55
87.60
87.70
87.80
87.90
90.28
90.30
90.37
90.45
90.50
90.53
90.60
90.70
90.80
90.90
93.27
93.30
93.35
93.40
93.50
93.60
93.70
93.80
93.90
97.30
97.32
97.35
97.40
97.50
97.60
97.70
97.80
97.90
100.29
100.30
100.35
100.40
100.50
100.60

33° 48
33° 41
33° 33
33° 20
33° 07
32° 57
32° 40
32° 19

31°58
33° 28
33° 24
33° 10
32° 54
32° 46
32° 39
32° 23
32°05
31°42
31°21
32° 56
32° 50
32° 40
32° 30
32° 10
31° 50
31°30
31°11
30° 52
32° 15
32° 12
32°06
31°55
31°35
31°14
30° 53
30° 35
30° 18

31°42
31°41

31°31
31°21
31°02
30° 44

5*

5'

5'

5'

5'

5'

5'

5'

5'

5'

5'

5'

5'

5*

5'

116°41.5'
118°59'

119° 20'

119°39.5'
119°59.5'
120° 16.

5'

121°02.5'
121°42'

122°22.5'
117° 47'

117°55'

118°23.5'
118°56'

119°16.5'

119° 30*

119° 58.
5'

120° 38*

121°17'

121°56.5'
117°19'

117°31.5'
117°52'

118°12.5'
118°53'

119° 35'

120° 14'

120° 52'

121°29'

117° 08.
5'

117°19'

117° 29'

117° 49.
5'

118° 30'

119° 27'

119°43'

120° 28'

121°06'

116° 43'

116°46.5'
117°07'
117°27'
118°08'

118°4e.5'

X-26
X-26
X-26
X-26
X-26
X-27
X-27
X-27
X-28
X-30
X-30
X-29
X-29
X-29
X-29
X-29
X-28
X-28
X-28
X-30
X-31
X-31

X-31
XI-1
XI-

1

XI-1
XI-2
XI-2
XI-4
XI-4
XI-4
XI-3
XI-3
XI-3
XI-3
XI-2
XI-2
XI-4
XI-4
XI-4
XI-4
XI-5
XI-5

0841
1151

1606
2043
2341
0501
1151

1831

0051
0406
0141
2041
1446
1141

0906
0416
2046
1431

0726
1038
1701

1931

2351
0611
1321
1946

0206
0836
0654
0411
0156
2206
1551

0906
0351

1931

1456
1616
1716
2051
2356
0611
1221

0856
1206
1621

2050
2356
0516
1206
1846

0106
0420
0156
2056
1500
1155

0920
0431
2100
1446

0741
1045
1716
1946

0006
0626
1336
2001
0221
0851
0658
0426
0210
2221
1606

0921
0406
1945

1510
1630
1731

2106
0011
0626
1236

459
386
435
192
482
400
437

403
444
428

370
394
563
608
412
412

420
611

428

230
373
305
448
417
431
429
442
418

147
379

398
407
395
441

534
430
434
386
424
413
438

430
429

0-131
0-161
0-135
0-61
0-115
0-134
0-129
0-129
0-122
0-140
0-124
0-132
0-76
0-83
0-134
0-138
0-132
0-82
0-133
0-66
0-132
0-136
0-127
0-142
0-134
0-132
0-140
0-144
0-31
0-142
0-139
0-139
0-139
0-140
0-112
0-143
0-135
0-122
0-136
0-135
0-125
0-129
0-136

50
65

71

177
147

125

162

102
113
58
68

64
62
77
61

107

110
64
47

30
54
92
78
120
297
91

93
77
163
18

50
20
20
45
69

42

65

75
68

51

43
60
51

50
65

71

177

147
125

162

102

113
58

68

84
62
77

61

107

110
64
47

30
54

92
78
65

297
91

93
77
163
18

50
20

20
45
69

42

65
75

68

51

43
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51
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Plankton Volumes, Cruise 5710, October 1957 (cont'd)



Plankton Volumes, Cruise 5710, October 1957 (cont'd)



CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

---- 0-33

34-100

H 101-300

H 301-900

^1 OVER 900

o STATIONS OCCUPIED

PLANKTON VOLUMES

NOVEMBER 1957

Figure 14.—Plankton volumes, November 1957
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Plankton Volumes, Cruise 5711, November 1957



Figure 15.—Plankton volumes, December 1957

56



Plankton Volumes, Cruise 5712, December 1957
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