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ABSTRACT

Basic data on volumes of zooplankton off the Pacific coast in 1959 are given,

together with data for all plankton hauls taken on survey cruises of the California

Cooperative Oceanic Fisheries Investigations. Plankton volumes in survey area

paralleled those of 1958 and averaged less than one-third as much as during 1951-56.

Distribution charts showing relative areal zooplankton abundance by month are in-

cluded.

This is the ninth of a series of annual data

reports on the plankton volumes collected on

survey cruises off the Pacific coast by the

California Cooperative Oceanic Fisheries In-

vestigations (CalCOFI). Six reports in this

series, covering the period 1949 through 1955,

appeared under the authorship of "Staff of the

South Pacific Fishery Investigations" (1952,

1953, 1954a, 1954b, 1955) and contained basic

data on the volume of zooplankton collected on

monthly survey cruises. Three reports

(Thrailkill, 1957, 1959, 1961) contained both

basic data and monthly distribution charts of

zooplankton volumes for 1956, 1957, and 1958.

Charts illustrating the monthly and yearly dis-

tribution of plankton for the years 1949-55 were
published by Thrailkill (1956).

CalCOFI research is sponsored by the Cali-

fornia Marine Research Committee and carried

out cooperatively by the Scripps Institution of

Oceanography of the University of California,

the Pelagic Fish Investigations of California

Department of Fish and Game, the California

Academy of Sciences, the Hopkins Marine

Station of Stanford University, and the Bureau

of Commercial Fisheries Biological Labora-

tory, La Jolla, California.

Names of the vessels participating on each

of the CalCOFI cruises in 1959 are given in

table 1. The Black Douglas, is operated by the

Bureau of Commercial Fisheries Biological

Laboratory, La Jolla, the other vessels by

Scripps Institution of Oceanography. A chrono-

logical listing of the CalCOFI survey cruises

for 1959, with information on the area covered

and the number of stations occupied, is shown

in table 2. The stations occupied during 1959

are shown in figure 1.

The plankton samples are used in connection

with life history studies of the sardine and

other commercially important or potentially

important fishes, and also in connection with

productivity and zoogeography studies in the

eastern Pacific. The former investigations are

being conducted by the Bureau of Commercial



Table 1.—Research vessels participating in CalCOFI Survey Cruises, 1959.

Month

Cruise

number
Number
vessels

BLACK SPENCER F.

DOUGLAS BAIRD HORIZON
PAOLINA

ORCA T. STRANGER

January



Fisheries, the latter by the Scripps Institution

of Oceanography.

The methods and equipment for taking plank-

ton hauls have been standard since 1951. The

nets, constructed of No. 30 xxx grit gauze (an

extra heavy silk bolting cloth) are 1 meter in

diameter at the mouth and about 5 meters in

length. The hauls are oblique from approxi-

mately 140 meters deep to the surface (depth

of water permitting). This has been our

standard method of taking plankton tows since

1951, so volumes are compared only with those

taken from 1951 through 1958. During 1949 and

1950 the tows were taken from depths of about

70 meters to the surface (depth of water per-

mitting).

The method used for determining the wet

plankton volume of a sample by displacement

is as follows: The plankton is separated from
its preserving liquid (3-percent formalin) by

filtering, allowed to drain, then placed into a

graduated cylinder to which is added a known
volume of 3-percent formalin. Two volumes
are obtained for each sample: (1) the total

volume of all plankton material and (2) the

volume of smaller organisms after removal
of larger organisms, such as jellies, fish,

squid, salps, pyrosomes, larger mollusks,

and larger crustaceans. "Larger" organisms
are those with individual volumes greater than

5 cubic centimeters (except juvenile or adult

fish).

The portion of the CalCOFI survey area

most consistently occupied during the years of

the surveys lies between Point Conception,

California and Point San Juanico, Baja Cali-

fornia, station lines 80-137 (fig. 1). This area

has been divided into two approximately equal

parts (80-107 and 110-137) for convenience

in comparing 1959 plankton volumes with those

of earlier years.

Coverage in these areas was usually made
at monthly intervals, during the period of

heavy sardine spawning, in the first 7 months
of the year, and less frequently during the

remaining 5 months of each year.

northern Baja California (lines 80-107) for the

years 1951 through 1959 are given in table 3.

The months of August and September were not

included for comparison in the northern area

because of inadequate coverage during recent

years. Except for June, July, and October, the

monthly averages during 1959 were smaller

than during any of the preceding years. Similar

information for the southern area (lines 110-

137) is given in table 4. The last 2 months of

the year are omitted because of lack of con-

sistent coverage.

The 1959 plankton volumes are compared
graphically with the average plankton volumes
taken between 1951 and 1956, and with those

taken during 1958. The year 1957, not included

in figure 2, appears to be a transition year

between the years of high and low plankton

volumes.

In the northern area (lines 80-107) average

plankton volumes during the 6-year period

(1951-56) were greatest during the summer
months. The 1958 and 1959 plankton volumes
followed the same trend (on a reduced scale),

averaging only one-third the average plankton

volumes taken during 1951-56. The compara-
tively high plankton volumes taken in this area

during October 1959 were due to an influx of

tunicates (primarily small salps) in the south-

ern California region. Tunicates declined again

during November and December, and the

average plankton volumes were the smallest

on record.

In the southern area (lines 110-137) the

plankton volumes were the smallest on record.

In only 4 of the 10 months were smaller

volumes recorded previously, these in 1958.

The principal table in this report (table 5)

serves a twofold purpose. It is (1) a record of

basic information for all plankton hauls made
during 1959, and (2) a record of the volume of

plankton obtained in each haul. The information

given for each plankton haul includes station

number, position, date and time of collection,

volume of water strained, depth of haul, and

plankton volume.

Average monthly plankton volumes in the

area off southern California and adjacent

The distribution charts in this report are

based on the volume of smaller organisms.



Table 3. - Average monthly plankton volumes in the area off southern California and adjacent

northern Baja California (lines 80-107) for the months of January through July and

October through December, 1951-1959.

Year



Figure 2.--Average plankton volumes in 1959. by month, compared with average volumes 1951-1966.
and average volumes In 1958. for the two areas shown on map.
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Figure 2.--Average plankton volumes in 1959, by month, compared with average volumes 1951-1956,

and average volumes in 1958, for the two areas shown on map.
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In order to compare concentrations of plank-

ton, five categories of abundance are used:

(1) very light, 0-33 cc. of plankton per 1,000

m. 3 of water strained, (2) light, 34-100 cc. of

plankton, (3) moderate, 101-300 cc. of plank-

ton, (4) heavy, 301-900 cc. of plankton, (5) very

heavy, more than 900 cc. of plankton. The
average plankton volume at each station during

the year is shown in figure 3. The distribution

and relative abundance of plankton on each

survey cruise are shown in figures 4 through

15.

The author gratefully acknowledges the co-

operation given by Scripps Institution of Ocea-
nography in the collection of data at sea. Most
personnel of the Bureau of Commercial Fisher-

ies Biological Laboratory, La Jolla, California,

contributed to the collection and processing of

the plankton material.
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Plankton volumes, Cruise 5901, January 1959.—Con.

Sta-

tion

Lati-

tude

N.

Longi-

tude

W.

Date
Hour

(PST)

Start End

Volume Depth

water of

strained haul

Vol. per 1,000

m.3 strained

Small
organism

Total

120.50

120.55

120.60

120.70

120.80

120.90

123.37

123.42

123.45

123.50

123.55

123.60

123.70

123.80

127.34

127.40

127.45

127.50

127.55

127.60

127.70

127.80

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

133.55

133.60

137.23

137.30

27 32.7'

27°23'

27°13.8'

26° 50. 4'

26°30.5*

26°12.6'

27° 24'

27°14.2'

27°08'

26 39.3'

26°20'

25°59.5'

26°55.5'

26
8
42.7'

26°32'

26°21.2'

26°03*

25°43.5'

25° 24'

26°29'

26°17'

26°08'

25°59'

25°50.6'

25°42'

25° 30'

26°03.5*

25° 53. 5'

25°44.2'

25°34.5'

25°25.2*

25°16'

25°06'

24° 55'

25°33.7'

25°20.2'

115°53.5'

116°14'

116° 34. 6'

117 14'

117°49'

118°27.7'

114°40'

114° 59. 7'

115°11'

116 14.7'

116°51.5'

117°26'

114°06'

114° 30. 5'

114° 51'

115°11.5'

115°46.5'

116°26'

117°02.2'

113°29'

113° 54'

114°11.5'

114° 30'

114°46'

115°06.7'

115°27.5'

112°47.4'

113°09'

113°29'

113°45.5'

114°04.5'

114° 24'

114° 42. 5'

115°02'

112°20.5'

112°46.2'

1-12

1-12

1-12

1-12

1-12

1-12

1-14

1-14

1-13

0151

0356

0651

1101

1516

1941

0403

0051

1856

0205

0411

0700

1115

1530

1956

0411

0106

1911

605

519

510

494

523

492

(297)

562

533

m

.

0-126

0-129

0-130

0-135

0-134

0-139

0-63

0-133

0-136

Sample spoiled.

Sample lost.

1-13

1-13

1-13

1-14

1-15

1-15

1-15

Occupied.

1-15

1-15

1-15

1-16

1-16

1-16

1-16

1-16

1-16

1-16

1-17

1-17

1-17

1-17

1-17

1-17

1-17

1-17

1-19

1-19

1011 1026 543 0-135

0626 0640 508 0-140

0126 0141 516 0-134

2258 2306 340 0-78

0206 0220 473 0-149

0421 0435 547 0-127

0716 0731 522 0-137

Sample not quantitative.

1201

1626

2046

2118

1826

1546

1306

1101

0816

0551

0128

0401

0621

1016

1226

1511

1726

2011

0843

0536

1215

1641

2100

2125

1841

1600

1321

1116

0830

0606

0136

0416

0635

1036

1241

1526

1741

2025

0852

0551

522

491

516

287

516

555

512

547

614

581

306

534

799

602

516

564

604

597

335

572

0-134

0-143

0-144

0-71

0-137

0-136

0-141

0-135

0-115

0-114

0-64

0-127

0-76

0-121

0-140

0-130

0-124

0-126

0-70

0-125

98

46

104

144

38

73

(40)

64

62

37

1041

33

62

66

117

38

17

29

54

66

23

7

14

11

16

26

20

26

18

7

14

11

30

52

39

10

cc.

98

46

104

144

38

73

(40)

64

62

37

98

33

62

66

117

38

17

29

54

66

23

7

14

11

16

26

20

26

18

7

14

11

30

52

39

10

13
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Figure 5.--Plankton volumes. February 1959.
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Plankton volumes, Cruise 5902, February 1959.—Con.

_ , Vol. per 1,000
Lati- Lonei- u Vnlnme Depth

,
Sta- ,

, „ Hour volume r m 3 stralned
,;__ tude tude Date mcT v water of

N. W .

Star End
SWined haul Total Small

start end organism

m? m . CC. CC.

103.50 30°26.5' 117°44.5' 11-10 0056 0110 603 0-136 50 50

103.55 30°16.1' 118°04.8' H-9 2216 2231 546 0-139 26 26

103.60 30°07.2' 118°26' H-9 1916 1930 562 0-142 32 32

103.70 29°55.9' 119°11.,L' H-9 1316 1330 603 0-139 17 17

107.32 30°25.8' 116°11.7' H-7 1246 1300 456 0-134 11 11

107.35 30°19.5' 116°23' H-7 1446 1501 637 0-129 9 9

107.40 30°08.9' 116°42' H-7 1736 1751 595 0-141 30 30

107.45 29°58.5' 117°00.9' H-7 2026 2041 579 0-140 22 22
107.50 29°48' 117°19.5' H-7 2316 2331 600 0-137 77 77

107.55 29°38' 117°38.3» II -8 0156 0211 661 0-125 60 60

107.60 29°27.8' 117°59.3' 11-8 0546 0601 564 0-138 18 18

107.70 Sample lost.

110.33 29°50.5' 115°52.2' H-14 1248 1257 279 0-84 125 125

110.35 29°46.5' 116°00' H-14 1121 1135 456 0-144 20 20

110.40 29°36.5' 116°19.5' H-14 0831 0845 470 0-141 47 47

110.45 29°32.5' 116°39' H-14 0606 0621 502 0-135 16 16

110.50 29°19.5' 116°59' H-14 0341 0355 460 0-142 37 37

110.55 29°07' 117°20' H-14 0111 0125 478 0-142 50 38

110.60 28°56.5' 117°39' 11-13 2226 2241 456 0-143 61 61

110.65 28°46.5' 117°59' H-13 1911 1926 492 0-141 49 49

110.70 28°36.5' 118°18' H-13 1546 1600 504 0-139 14 14

110.80 28°12' 118°59' H-13 1011 1025 479 0-141 8 8

110.90 27°56.5' 119°36' H-13 0446 0500 510 0-138 16 16

113.30 29°22.5' 115°17.5' H-14 1732 1737 194 0-50 52 52

113.35 29°12' 115°39' H-14 1956 2010 457 0-142 48 48

113.40 29°02' 115°58.5' H-14 2231 2246 475 0-142 74 74

113.45 28°52' 116°18' H-15 0116 0130 522 0-133 46 46

113.50 28°42' 116°37.5' E-15 0526 0541 487 0-142 70 37

113.55 28°28' 117°03' 11-15 0750 0805 497 0-137 22 22

113.60 28°15' 117°29' H-15 1106 1120 461 0-142 24 24

113.65 28°08' 117°43' H-15 1241 1255 463 0-140 45 45

113.70 28°02' 117°55.5' E-15 1426 1441 464 0-145 17 17

117.26 28
c
56' 114°41' H-17 0118 0125 236 0-63 25 25

117.30 28°48' 114°56.5' H-16 2317 2327 366 0-96 16 16

117.35 28°38' 115°16' H-16 2051 2105 591 0-133 39 39

117.40 28°28' 115°35.5' H-16 1016 1030 491 0-133 18 18

117.45 28°18' 115°55.2' H-16 0736 0750 508 0-135 26 26

117.50 28°12.3' 116°06.3' H-16 0526 0540 468 0-137 98 66

117.55 28°03' 116°21' H-16 0312 0327 499 0-138 64 64
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Plankton volumes. Cruise 5902, February 1959.— Con.

Sta -
Lati* L°ngi "

Hour Volume

cion
cu*e tude Date

(PST)
wa

!
er

,

N. w. t-
strained

Start End

117.60 27°51' 116°45' 11-16 0036 0051 544

117.65 27°39' 117°08 l 11-15 2151 2205 498

117.70 27°27.5' 117°32.5' 11-15 1916 1931 500

118.39 28°18.5' 115°24' 11-16 1210 1225 460

119.33 28°19' 114°53' H-17 1046 1057 382

120.25 28°23' 114°14.5' H-17 0619 0624 184

120.30 28°13' 114°34' H-17 0822 0830 302

120.35 28°03' 114°54' H-17 1253 1301 282

120.40 27° 56. 5' 114° 13. 7' H-17 1459 1503 142

120.45 27°43' 115°33' H-17 1721 1736 513

120.50 27°33 l 115° 52. 5' H-17 2021 2036 473

120.55 27°23' 116°12' H-17 2256 2310 521

120.60 27°14' 116°31.5' H-18 0121 0135 464

120.65 27°04.5' 116°51' H-18 0356 0411 480

120.70 26°55' 117°10.5' H-18 0626 0640 475

120.80 26°32.5' 117°48.5' H-18 1131 1146 474

120.90 26°13' 118°27.5' H-18 1611 1626 513

123.37 27°34' 114°39.7' 11-19 2118 2125 255

123.42 27°17.2' 115°00.3' H-19 1846 1901 465

123. 42B 27°14' 114° 59. 2' 11-24 2326 2340 487

123.45 27°08' 115°11' H-19 1641 1656 446

123.50 26°58' 115
o
30.5' H-19 1341 1356 466

123.55 26°48.2' 115°49.7' 11-19 1011 1025 456

123.60 26°38.5' 116°09' H-19 0651 0705 426

127.34 26°55.3' 114°06' 11-20 1323 1330 226

127.40 26°43.5' 114° 29. 5' H-20 J 616 1631 478

127.45 26°33.5' 114°48.7' H-20 1906 1921 470

127.50 26°23.5* 115°08' H-20 2215 2231 516

127.55 26°13' 115°28' 11-21 0056 0111 469

127.60 26°02' 115°49' 11-21 0336 0351 475

130.30 26°29' 113°29' 11-22 0053 0100 259

130.35 26°19' 113°48.5' H-21 2216 2230 478

130.40 26°09' 114°07.5' H-21 1956 2011 466

130.45 25°59' 114°26' H-21 1646 1700 488

130.50 25°49' 114°46' H-21 1406 1421 465

130.55 25°36.5' 115°05' H-21 1116 1130 458

130.60 25°22' 115°27' H-21 0831 0846 501

133.25 26°04.5' 112°48' 11-22 0548 0555 279

133.30 25°54.5' 113°07.5' 11-22 0826 0840 485

Depth

of
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Plankton volumes, Cruise 5903, March 1959.—Con.

Sta-
tion

Lati-

tude

N.

Longi-

tude

W.

Date
Hour

(PST)

Statt End

Volume
watet

strained

Depth

of

haul

Vol. per 1,000

m.3 strained

Small
organism

Total

120.50

120.55

120.60

120.65

120.70

120.80

120.90

123.37

123.42

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

134.36

137.23

137.30

137.35

137.40

137.45

137.50

27 32'

27°21.5'

27°11'

27°00'

26°49'

26°33.4'

26°13'

27°24'

27°14.2'

27°08.6'

26° 58. 3'

26°48.5'

26° 36'

26°55.3'

26°43'

26°32.2'

26°22.8'

26°13'

26°03.5'

26°29'

26°18.6'

26°07.5'

25° 57. 5'

25°48'

25°39'

25°26.8'

26°03.2'

25°55'

25° 44. 4'

26° 34. 6'

25°24.6'

25°14.5'

25°35.7'

25°33.7'

25°19.5'

25°09'

24° 58'

24° 49'

24° 40. 3'

115°52'

116°11.5'

116°30.6'

116°51'

117°10'

117°47.5'

118°27.5'

114°40'

115°00'

115°10.7'

115°30'

115°50.5'

116°09'

114°06'

114 29'

114°48.7'

115°08'

115°27.5'

115°47'

113°28.7'

113°48.5'

114°06.8'

114°26'

114°45'

115°02.5'

115°22.8'

112°45.5'

113°07.6*

113°26.5'

113°45.2'

114°04.5'

114°23.8*

113°25.2»

112°18.5'

112°46'

113
o
05.3'

113°25.2'

113°43.2'

114°00'

m-18
m-18
ni-18

m-18
ni-i8

ni-i8

m-i9
ni-20

m-20
m-20
m-20
m-19
m-19
m-20
m-20
m-20
m-20
m-21
m-21
m-22
m-21
m-21
m-21
m-21
m-21
m-21
m-22
m-22
m-22
m-22
m-22
ni-23

m-22
m-23
m-23
m-23
m-23
m-23
m-23

0515

0800

1100

1306

1536

2051

0206

0758

0530

0250

0000

2106

1751

1238

1551

1836

2111

0006

0300

0048

2201

1956

1626

1356

1115

0815

0608

0920

1645

1945

2216

0106

1516

2220

1815

1526

1156

0821

0606

0529

0815

1114

1320

1550

2106

0221

0804

0544

0304

0014

2121

1806

1245

1606

1851

2126

0020

0315

0055

2216

2010

1641

1400

1130

0830

0616

0934

1700

1959

2230

0120

1530

2226

1829

1540

1210

0836

0620

505

463

494

498

497

468

464

208

480

415

446

476

501

238

466

478

468

457

461

219

474
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501
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252

472

491

471

474

460

406

205

472

480

497

471

484

0-141

0-145

0-141

0-141

0-140

0-141

0-142

0-56

0-142

0-152

0-145

0-142

0-141

0-64

0-140

0-140

0-141

0-143

0-141

0-63

0-140

0-139

0-140

0-140

0-142

0-139

0-70

0-141

0-137

0-139

0-140

0-143

0-120

0-56

0-139

0-141

0-144

0-140

0-142
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39
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PLANKTON VOLUMES
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Figure 7. --Plankton volumes. April 1959.
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Lati-

tude

N.

Longi-

tude

W.

Date
Hour

(PST)

Start End

Volume
water

strained

Depth

of

haul

Vol. per 1,000

m.3 strained

Small
organism

Total

80.75

80.80

80.85

80.90

82.47

83.40

83.43

83.51

83.55

83.60

83.65

83.70

83.75

83.80

83.85

83.90

87.35

87.40

87.45

87.50

87.55

87.60

87.65

87.70

87.75

87.80

87.85

87.90

90.28

90.32

90.37

90.45

90.50

90.55

90.60

90.65

90.70

90.75

90.80

33°38.5'

33°29'

33°17.5'

33°09'

34°15.5'

34°13.7'

34° 08'

33°51.7'

33°44'

33°31'

33°23.5'

33°16.2'

33°05.5'

32°55.2'

32°45'

32°34.2'

33° 50'

33°40'

33° 30'

33°20'

33°10'

32°59.2'

32"47.7'

32° 36'

32°26'

32 18.2"

32°10.2'

32°00.8'

33°28.5'

33°20.5'

33°10.5'

32° 55'

32°44.7'

32°35.5'

32°24.6'

32°01'

31°52*

31°43'

121°11'

122°32'

122°52'

123°13'

119°57.5'

119°21.6'

119° 34. 6'

120°07.5'

120° 24. 5'

120°43'

121°05.5'

121°25.5'

121°48.7*

122°09'

122°28'

122°48'

118°37.6'

118*58. 5'

119°19'

119°39.5'

120°00.5'

120°22.5'

120°47.5'

121°10.5'

121°32'

121°47.4'

122°04'

122°26.8'

117°47'

118°03.3'

118°23.5'

118°56.4'

119°16.6'

119°35.4'

119°57.6'

120°38'

120° 58'

121°18.3'

IV-23

IV -23

IV -23

IV-23

IV-22

IV -22

IV-22

IV-22

IV -21

IV-21

IV -21

IV-21

IV-21

IV-21

IV-21

IV-20

IV -19

IV-19

IV -19

IV-19

IV-19

IV-19

1116

1506

1751

2116

1346

1010

0751

0217

2301

1906

1526

1256

0921

0626

0216

2326

0146

0516

0851

1129

1506

1936

IV-19&20 2356

IV-20

IV-20

IV-20

IV-20

IV-20

IV-17

IV-17

IV-16

IV-16

IV -15

IV-15

IV -15

0506

0816

1111

1326

1706

1306

1001

0736

0306

2207

1926

1546

Sample lost.

IV-15 0736

IV-15 0356

IV-15 0006

1130

1520

1805

2130

1400

1012

0806

0228

2321

1920

1540

1310

0936

0640

0230

2340

0200

0530

0906

1134

1520

1951

0010

0521

0831

1126

1341

1720

1317

1016

0750

0320

2217

1940

1600

0750

0411

0020

473

450

475

488

444

82

461

380

510

490

364

498

494

474

476

462

476

471

497

190

462

468

473

472

481

481

480

494

342

481

503

464

329

511

482

484

496

495

m

.

0-137

0-142

0-140

0-138

0-144

0-13

0-138

0-112

0-138

0-140

0-138

0-137

0-137

0-140

0-141

0-146

0-143

0-141

0-139

0^9
0-144

0-142

0-143

0-142

0-139

0-142

0-143

0-141

0-92

0-140

0-136

0-144

0-92

0-133

0-138

0-140

0-139

0-142

cc.

104

147

74

86

135

342

278

116

80

118

134

74

156

44

40

56

19

30

99

106

43

64

163

91

52
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64
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4

69
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20
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74
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PLANKTON VOLUMES

MAY 1959

CC.OF PLANKTON PER IOOO M.
J
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Figure 8.--Mankton volumes. May 1959.
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Plankton volumes, Cruise 5905, May 1959.—Con.
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tion

Lati-

tude

N.

Longi-

tude

W.

Date
Hour

(PST)

Start End

Volume
water

strained

Depth

of

haul

Vol. per 1,000

m.3 strained

Small
organism

Total

90.60

90.65

90.70

90.75

90.80

90.85

90.90

90.100

90.110

90.120

90.130

90.145

93.28

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

97.35

97.40

97.45

97.50

97.55

97.60

97.65

97.70

97.75

32°24.6'

32° 14. 4'

32° 04'

31°53.8'

31°43.2'

31°34.5'

31°25'

31° 04. 5'

30°44.5'

30°24.5'

30°04.5*

29°34.5'

32°54.6'

32°50'

32°40'

32° 30'

32° 20'

32°09.5'

32°00'

31° 50. 5'

31°40*

31°31'

31°20'

31°10'

31°00'

30°50.2'

32°15'

32°11.5'

32°05.5'

31° 55'

31°45'

31° 35'

31°25'

31°15'

31 "04'

30° 54'

30° 44'

119°57.6'

120°17.5'

120° 38. 5'

120° 58. 4'

121°19'

121°39.2'

121°59'

122°40'

123°20'

124°00.5'

124° 40'

125°40'

117°22'

117°31.5*

117°52'

118°12.5'

118° 33'

118° 54'

119°14'

119° 34'

119°54.5'

120°13.8'

120° 35'

120° 55'

121°15'

121° 35'

117°08.5'

117°16.5'

117°28.7'

117°50'

118°10'

118° 30. 5'

118°50'

119° 11. 5'

119°29*

119°50'

120°10*

V-7
V-8
V-8
V-8
V-8
V-8
V-8
V-8
V-9
V-9
V-9
V-9
V-10
V-10

V-10
V-10
V-10
V-10

V-9
V-12
V-12
V-12
V-12
V-9
V-9
V-8
V-ll
V-ll
V-ll
V-ll
V-12
V-12
V-12
V-12
V-13
V-13
V-13

2151

0036

0341

0641

1041

1326

1656

1521

0005

0426

0831

1541

1811

1611

1326

1001

0631

0336

2321

1356

1626

1916

2201

0501

0116

2216

1513

1626

1826

2106

0006

0351

0636

0911

0451

0736

1026

2206 454

0050 469

0355 475

0656 459

1056 434

1341 463

1710 493

1535 509

0019 488

0440 488

0846 495

1556 491

1826 505

1626 500

1340 495

1016 524

0646 486

0350 501

2336 579

1411 492

1641 485

1930 477

2216 473

0515 515

0130 462

2230 465

1520 265

1641 485

1840 502

2121 509

0021 466

0406 481

0651 481

0926 492

0506 497

0750 475

1041 468

m.

0-145

0-144

0-142

0-141

0-147

0-144

0-140

0-142

0-142

0-142

0-139

0-140

0-142

0-141

0-140

0-139

0-142

0-143

0-139

0-140

0-141

0-142

0-143

0-140

0-144

0-145

0-62

0-143

0-141

0-141

0-144

0-141

0-142

0-141

0-141

0-140

0-144

cc.

88

75

46

22

23

22

247

20

20

20

16

14

48

8

16

19

33

104

377

57

29

25

63

19

24

30

75

27

76

75

114

102

39

37

20

29

24

75

46

22

23

22

81

20

20

20

16

14

48

8

16

19

33

104

377

57

29

25

63

19

24

30

75

27

76

75

114

85

39

37

20

29

24

37
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Lati-

tude

N.

Longi-

tude

W.

Hour Volume
Date cpc-n water^si)

strained
Start End

Depth

of

haul

Vol. per 1,000

m.3 strained

Small
organism

Total

cc.

107.75

107.80

107.85

107.90

110.33

110.35

110.40

110.45

110.50

110.55

110.60

110.65

110.70

110.75

110.80

110.85

110.90

113.30

113.35

113.40

113.45

113.50

113.55

113.60

1*3.65

113.70

113.75

113.80

113.85

113.90

117.26

117.30

117.35

117.40

117.45

117.50

117.55

117.60

117.65

29°01.5'

28° 51. 3'

28° 42'

28° 30'

29°50'

29°46'

29°36'

29°26'

29°16'

29°05.5'

28°55.5'

28°45'

28° 36'

28°27'

28°18'

28°08'

28°00'

29°22.5'

29° 12'

28°58.7'

28° 50'

28°39.4'

28°30»

28°20'

28° 10'

28°00*

27°49.7'

27°40.3'

27 31'

27°28.5'

28°56»

28°48'

28°38'

28°28'

28°18'

28°08'

27
e
57'

27°46.4'

27° 36'

119°01'

119°20'

119° 39. 5'

120°03'

115°52'

116°00'

116°19.5'

116°40'

116°59'

117°19'

117° 39*

117° 58. 5'

118°19'

118° 37. 5'

118°58*

119°17'

119°38'

115°17.5'

115°39'

116°02'

116°20'

116°40.5'

116°59'

117°17.4'

117°36'

117° 54'

118° 13'

118°33'

118°52.6'

119 17'

114°41'

114° 56. 5'

115°16'

115°35.5'

115 55.2'

116°15»

116°33'

116°53.5'

117°15'

V-17
V-17
V-17
V-17
V-19
V-19
V-19
V-20
V-20
V-20
V-20
V-20

V-20
V-20
V-21
V-21

V-21
V-23
V-22
V-22
V-22
V-22
V-22
V-22

V-22
V-21

V-21
V-21
V-21
V-21
V-23
V-23
V-23
V-23
V-23
V-24
V-24
V-24
V-24

2111

1821

1521

1146

1623

1736

2041

2326

0156

0456

0811

1100

1845

2130

0021

0311

0626

0028

2111

1736

1451

1136

0835

0556

0145

2300

2011

1716

1436

1131

0508

0730

0945

1716

2021

0056

0346

0636

0916

2126 462

1836 477

1536 479

1201 465

1630 253

1751 497

2056 492

2340 460

0210 477

0511 474

0826 472

1114 481

1859 438

2145 487

0035 491

0326 480

0640 481

0036 250

2127 593

1751 485

1506 510

1150 438

0850 474

0611 490

0200 454

2315 481

2025 475

1730 473

1450 473

1146 464

0515 252

0740 322

1000 454

1730 511

2036 481

0110 465

0401 477

0650 480

0931 480

0-141

0-140

0-142

0-146

0-63

0-136

0-134

0-145

0-145

0-140

0-140

0-139

0-144

0-139

0-142

0-138

0-140

0-71

0-135

0-140

0-134

0-148

0-136

0-143

0-147

0-137

0-138

0-141

0-145

0-142

0-70

0-84

0-136

0-136

0-139

0-145

0-141

0-141

0-143

48

13

6

9

83

32

30

30

25

15

14

21

18

38

4

92

73

33

14

18

19

135

35

50

17

4

4

2

24

25

66

10

23

43

23

27

13

cc.
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6

9
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30
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4
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Figure 9,--Plankton volumes, June 1959.
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Figure 10.--Plankton volumes , July 1959.

48



Plankton volumes, Cruise 5907, July 1959.—Con.

Sta-

tion



Plankton volumes, Cruise 5907, July 1959.—Con.

Sta-
tion



Plankton volumes, Cruise 5907, July 1959.—Con.

Sta-
tion



Plankton volumes, Cruise 5907, July 1959.—Con.

Sta-

tion



Plankton volumes, Cruise 5907, July 1959.~Con.

Sta-

tion



Plankton volumes. Cruise 5907, July 1959.~Con.

Sta-

tion



Plankton volumes, Cruise 5907, July 1959.—Con.

Sta-

tion



1 F

CAPE BLANCO

(CAPE MENDOCINO

1

PLANKTON VOLUMES
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Figure 11. --Plankton volumes, August 1959.
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Figure 13. --Plankton volumes, October 1959.
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Plankton volumes, Cruise 5910, October 1959.—Con.
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Figure 15. --Plankton volumes, December 1959.
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Plankton volumes, Cruise 5911, November 1959.—Con.
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Lati-

tude

N.

Longi-

tude

W.

Date

Hour

(PST)

Start End

Volume Depth

water of
strained

haul

Vol. per 1,000

m.3 strained

Small
organism

Total

93.50

93.55

93.60

93.70

93.80

32° 10. 5'

32*00'

31°51'

31°30'

31°10'

118°56'

119°15.5'

119°31'

120°12'

120° 54'

XI-241

XI-24

XI-24

XI -23

XI-23

1056

0731

0446

2236

1611

1110

0745

0501

2250

492

448

457

461

1626 496

0-138

0-138

0-144

0-135

0-131

4

7

31

65

117

cc.

4

7

31

65

117

Plankton Volumes, Cruise 5912, December 1959
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