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ABSTRACT

Basic data on volumes of zooplankton off the Pacific

coast in 1958 are given, together with haul data for all

plankton hauls taken on survey cruises of the California
Cooperative Oceanic Fisheries Investigations. Plankton
volumes over the entire survey area averaged less than
one-third as much as during 1951-56. Distribution charts
showing relative areal zooplankton abundance by month
are included.
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ZOOPLANKTON VOLUMES OFF
THE PACIFIC COAST, 1958

by

James R. Thrailkill

Since 1949, information on zoo-
plankton volumes obtained on CalCOFI
cruises has been published annually.

Eight papers have appeared in this

series, six published under the author-
ship of "Staff of the South Pacific

Fishery Investigations" and tvi^o (1957
and 1959) under the authorship of

James R. Thrailkill. Thrailkill (1956)
illustrated monthly plankton distribu-

tions for 1949 through 1955. Distribu-
tion charts have been included in sub-
sequent reports.

The investigation of zooplankton
volumes off the Pacific coast is a

part of the California Cooperative Oce-
anic Fisheries Investigations (Cal-
COFI). This research is sponsored by
the Marine Research Committee and
carried out cooperatively by the Scripps
Institution of Oceanography of the Uni-
versity of California, the Pelagic Fish
Investigations of the California De-
partment of Fish and Game, the Cali-
fornia Academy of Sciences, the

Hopkins Marine Station of Stanford
University, and the U.S. Bureau of

Commercial Fisheries Biological Lab-
oratory, La JoUa, California. The
plankton collections are obtained on
oceanographic-b i o 1 o g i c a 1 survey
cruises made on vessels operated by

Note,- -James R. Thrailkill, Fishery Research
Biologist, Bureau of Commercial Fisheries, U. S. Fish

and Wildlife Service, La Jolla, California.

Scripps Institution of Oceanography
and the U.S. Bureau of Commercial
Fisheries, Biological Laboratory, La
Jolla.

The plankton samples are used
by the Bureau of Commercial Fish-
eries in studying the early life history
of commercially important, or poten-
tially important fishes, including their

distribution, abundance and rate of

survival. Scripps Institution of Ocea-
nography also makes use of the samples
in studies of productivity and zoo-
geography.

Vessels participating in CalCOFI
cruises of 1958 (table 1) included five

operated by the Scripps Institution of

Oceanography and one, the Black
Douglas, operated by the Bureau of

Commercial Fisheries. The stations

occupied during 1958 are shown in

fig. 1. A chronological list of the

survey cruises made in 1958, including

the area covered and the number of

stations occupied on each, is given in

table 2.

The plankton collecting equipment
and the procedures employed in taking

hauls were standard on all vessels.
The nets, constructed of No. 30xxx
grit gauze (a heavy-duty grade of

silk bolting cloth) were 1 meter in

diameter at the mouth and about 5

meters in length. All plankton hauls
w^ere taken obliquely from a depth



STATION PLAN

1958

STATIONS

o OCCUPIED ON I OR 2 CRUISES

• OCCUPIED ON 3 OR MORE CRUISES

Figure 1.-- Stations occupied on California Cooperative Oceanic Fisheries Investigations cruises during 1958.



Table 1. Research vessels participating In CalCOFI airvey cruises, 1958.

Cruise Number BLACK SPENCER F. PAOLINA
number vessels DOUGLAS BAIRD HORIZON STRANGER T. ORCAMonth

January



The major table in this report
contains both the standardized wet
plankton volume for each sample taken
on routine cruises off the Pacific
coast during 1958 (columns 9 and 10)

and the basic information on each haul,
including station number (column 1),

location (columns 2 and 3), date and
time of collection (columns 4, 5, and 6),

volume of water strained (column 7)

and the estimated depth of haul (col-

umn 8).

The average plankton volume at

each station during the year is shown
in figure 3. The distribution and abun-
dance of the smaller organisms on
each survey cruise are shown in fig-

ures 4 through 15. For maximum
contrast, five categories of abundance
are used: (1) light, 0-33 cc. of plank-
ton, (2) moderate, 34-100 cc. of plank-
ton, (3) average, 101-300 cc. of plank-
ton, (4) fairly heavy, 301-900 cc. of

plankton, and (5) heavy, more than
900 cc. of plankton.

Only data collected from 1951 to

1957 are used in computing long-term
averages for comparative purposes.
The tows of 1949 and 1950 are not
included in averages because they cov-
ered only half the depth range of sub-
sequent tows, i.e., 70 meters to the
surface.

The area most consistently occu-
pied lies between station lines 80 and
137 (fig. 1). For convenience in com-
paring 1958 plankton volumes with
those of earlier years, this area has
been divided into two roughly equal
parts (lines 80-107 and lines 110-137).
The northern area (lines 80-107) was
occupied at monthly intervals from
January through July, and October
through December. The southern area
(lines 110-137) w^as occupied at monthly
intervals from January through
October.

The average monthly plankton vol-

umes for the area encompassed by
lines 80-107 during 1951 through 1958
are given in table 3. The months of

August and September are not included
in this table, since cruises were not
made in the area during these months
in recent years. Except for July and
December, the monthly averages during
1958 were smaller than during any of

the preceding years. Similar informa-
tion for the southern area (lines 110-

137) is given in table 4. Because
coverage of this area during November
and December was discontinued after

1955, these months have been omitted
from the table.

A comparison of plankton volumes
in 1958, by month and area, with the
average volume of the 6-year period,
1951-56, and also with 1957, is graph-
ically presented in fig. 2. The transi-
tion from the high volume year to low
volume year is best shown by treating
both 1957 and 1958 volumes separately.

In the northern area (lines 80-107)
volumes during the 6-year period
(1951-56) built-up to a peak in July
and then receded. During 1957, volumes
obtained during February through April
were unusually large for these months
but markedly declined thereafter giving
the appearance of a summer minimum.
The pattern during 1958 was similar
to the 6-year period, but on a very
reduced scale, since plankton volumes
averaged only one-third as large. The
peak month was again July.

The seasonal pattern of plankton
abundance in the southern area (lines

110-137) has been somewhat similar,
but the peak month has been more
variable. The volumes during 1958
were fairly uniform throughout the

year and were the smallest on record
for the months of May through October.

The author acknowledges with
pleasure the cooperation given by
Scripps Institution of Oceanography
in the collection of data at sea. Most
personnel of the Bureau of Commer-
cial Fisheries, Biological Laboratory,
La JoUa, California, contributed to the

collection, standardization and proc-
essing of plankton material.
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Figure 2.--Average plankton volumes in 1958 compared with average volumes 1951-1956, and average volumes in 1957.

by month and area.



Figure 3.--Average plankton volumes, 1958.



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, 1951-1958.

Year
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PLANKTON VOLUMES

JANUARY 1958

CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

34-100

^m 101-300

Wt 301-900

Hj OVER 900

STATIONS OCCUPIED

Figure 4.--Plankton volumes, January 1958,



Plankton Volumes, Cruise 5801, January 1958



Plankton Volumes , Cruise 5801, January 1958 (cont'd)



Plankton Volumes , Cruise 5801, January 1958 (cont'd^



PLANKTON VOLUMES

FEBRUARY 1958

CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

34-100

101-300

301-900

OVER 900

STATIONS OCCUPIED

Figure 5,--Plankton volumes, February 1958.
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Plankton Volumes , Cruise 5801, January 1958 (cont'd)

Sta.

Position

N. lat. W. long.

(1958)

Date

Time (PST) Vol.

water Depth of

strained haul in

Start End CM. meters

Vol. per 1000

C. M. strained

Total Sm. org.

CO. cc.

137.30

137.35

137.40

137.50

137.60

140.30

140.35

140.40

140.50

140.60

143.26

143.30

143.35

143.40

143.50

143.60

147.20

147.25

147.30

147.40

150.19

150.25

150.30

150.40

153.16

153.20

153. 30

153.40

153.50

157.10

157.20

157.30

157.40

157.50

25*19'

25''10'

24° 57'

24"'41'

24*23'

24*49'

24*41'

24*29'

24*07'

23*46'

24*19'

24*11'

24*01'

23*51'

23*31'

23*13'

24*07'

23*56'

23*43'

23*18'

23*23'

23*13'

23*03'

22*44'

22*55'

22*47'

22*27'

22*06'

21*46'

22*33'

22*13'

21*52'

21*32.5'

21*12'

112*46'

113*04'

113*29'

114*03'

114*40'

112*29'

112*47'

113*11'

113*41'

114*16'

111*48'

112*03'

112*22'

112*47'

113*15'

113*51'

111*20'

111*35'

111*52'

112*27'

110*39'

111*02'

111°21'

112*00'

110*07'

110*22'

110*59'

111*36'

112*14'

109*23'

110*00'

110*38'

111*14.5'

111*52'

1-20

1-20

1-20

1-20

1-21

1-20

1-19

1-19

1-19

1-19

1-18

1-18

1-18

1-18

1-18

1-19

1-17

1-17

1-17

1-16

1-16

1-16

1-16

1-16

1-15

1-15

1-15

1-15

1-14

1-13

1-14

1-14

1-14

1-14

0906

1201

1451

1926

0021

0057

2216

1811

1336

0906

0918

1126

1406

1826

2216

0256

0457

0216

2316

1741

0026

0341

0706

1221

2011

1546

1026

0426

2316

2136

0236

0726

1226

1721

0920 435

1216 501

1505 468

1941 479

0035 482

0108 373

2231 498

1826 492

1350 452

0921 488

0925 252

1141 439

1420 488

1841 508

2231 463

0310 478

0508 380

0230 498

2331 440

1756 557

0040 455

0356 412

0721 434

1235 468

2026 507

1601 453

1041 411

0440 531

2330 561

2151 450

0250 387

0740 491

1240 462

1736 484

0-138

0-124

0-137

0-140

0-136

0-102

0-113

0-130

0-140

0-126

0-50

0-136

0-136

0-121

0-135

0-131

0-113

0-134

0-140

0-123

0-123

0-144

0-147

0-139

0-135

0-142

0-135

0-117

0-121

0-149

0-147

0-117

0-136

0-127

64

44

21

58

58

89

54

22

18

27

79

18

18

53

56

31

274

52

23

83

40

44

16

17

53

18

24

58

39

49

196

75

39

21

64

44

21

58

58

89

54

22

18

27

79

18

18

53

56

31

274

52

23

83

40

44

16

17

53

18

24

58

39

49

196

75

39
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Plankton Volumes, Cruise 5802, February 1958

80.51 34*26.3' 120*31.9' H-IO 1108 1115 243 0-55 164 164
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Plankton Volumes , Cruise 5802, February 1958 (cont'd)



Plankton Volumes , Cruise 5802, February 1958 (cont'd)

Position

Sta. N. lat. W. long.

(1958)

Date

Time



Plankton Volumes, Cruise 5802, February 1958 (cont'd)



Plankton Volumes, Cruise 5802, February 1958 (cont'd)



PLANKTON VOLUMES

MARCH 1958

CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

34-100

^M 101-300

m 301-900

^M OVER 900

STATIONS OCCUPIED

Figure 6.--Plankton volumes, March 1958.
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Plankton Volumes, Cruise 5803, March 1958 (cont'd)



Plankton Volumes, Cruise 5803, March 1958 (cont'd)



Plankton Volumes, Cruise 5803, March 1958 (cont'd)

Position

Sta. N. lat. W. long.

(1958)

Date

Time



PLANKTON VOLUMES

APRIL 1958

~<^i- ^

CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

34-100

^P 101-300

^M 301-900

WM OVER 900

o STATIONS OCCUPIED

o

_^:,;^ ^ » „ o "

o

Figure 7.- -Plankton volumes, April 1958.
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Plankton Volumes, Cruise 5803, March 1958 (cont'd)



Plankton Volumes, Cruise 5804, April 1958 (cont'd)



Plankton Volumes, Cruise 5804, April 1958 (cont'd)



Plankton Volumes, Cruise 5804, April 1958 (cont'd)



Plankton Volumes, Cruise 5804, April 1958 (cont'd)

Position

Sta. N. lat. W. long.

Time (PST) Vol.

water Depth of

(1958) strained haul in

Date Start End CM. meters

Vol. per 1000

CM. strained

Total Sm. org.

CC. CO.

100.40 31" 21'

100.45 31*12'

100.50 31*01'

100.55 30*57'

100.60 30*45.5'

100.65 30*33.5'

100.70 30*22.5'

100.75 30*10.5'

100.80 30*01'

100.85 29*51'

100.90 29*40'

100.100 29*21'

100.110 29*04'

100.120 28*50'

100.130 28*27'

100.145 27*52'

103.30 31°05.2'

103.35 30*55.5'

103.40 30*45'

103.45 30*35'

103.50 30*22'

103.55 30*16.5'

103.60 30*06'

103.65 29*57'

103.70 29*48.5'

103.75 29*36'

103.80 29*26.5'

103.85 29*17'

103.90 29*06'

107.32 30*25.8'

107.35 30*20'

107.40 30*10.7'

107.45 29°57.8'

107.50 29*50.5'

107.55 29*40.5'

107.60 29*31'

107.65 29*21.5'

107.70 29*11'

107.75 29*02'

117*24' IV-15
117*48' IV-15
118*07.5' IV-15
118*26.5' IV-15
118*46' IV-15
119*04. 5' IV-14
119*20.5' IV-14
119*47' IV-14
120*07' IV-14
120*26.5' IV-14
120*52' IV-14
121*26' IV-13
122*02' IV-13
122*41' IV-13
123*21' IV-13
124*22' IV-12
116*25' IV-23
116*45' IV-23
117*05.5' IV-23
117*25.8' IV-23
117*45' IV-23
118*04' IV-23
118*25.5' IV-24

118*43.5' IV-24

119*00.8' IV-24
119*25' IV-24

119*45.5' IV-24
120*05' IV-24
120*25' IV-24
116*11' IV-26
116*23' IV-26
116*43' IV-26
117*03.4' IV-26
117*23.5' IV-26
117*42' IV-26
118*03' IV-26

118*21' IV-25
118*43' IV-25
119*00' IV-25

1541 1556 431 0-137 60 60

1226 1240 463 0-139 26 26

0911 0926 472 0-128 21 21

0606 0620 452 0-140 13 13

0301 0316 446 0-133 34 34

2326 2340 438 0-140 91 91

2051 2106 453 0-136 57 57

1731 1746 451 0-137 18 18

1421 1436 450 0-137 13 13

1041 1056 451 0-139 33 33

0626 0641 455 0-136 70 70

2341 2356 500 0-121 20 20

1826 1840 469 0-136 4 4

1336 1351 476 0-134 8 8

0741 0756 495 0-131 4 4

2246 2301 449 0-131 22 22

0453 0500 244 0-69 82 82

0827 0841 437 0-141 73 73

1201 1215 423 0-141 35 35

1516 1530 461 0-139 37 37

1916 1930 463 0-140 60 60

2211 2225 413 0-139 58 58

0211 0226 412 0-141 56 56

0511 0525 435 0-138 25 25

0806 0821 417 0-142 14 14

1202 1216 434 0-138 14 14

1516 1530 412 0-141 19 19

1806 1820 416 0-142 14 14

2111 2125 435 0-137 37 37

2106 2121 313 0-142 48 48

1821 1836 311 0-144 71 71

1432 1445 300 0-142 93 93

1041 1056 318 0-141 126 126

0711 0726 373 0-145 56 56

0311 0325 390 0-138 77 77

0010 0025 399 0-142 75 75

2016 2030 401 0-139 45 45

1711 1726 399 0-140 40 40

1306 1320 411 0-133 15 15
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Plankton Volumes, CrulSe 5804, April 1958 (cont'd)



Plankton Volumes, Cruise 5804, April 1958 (cont'd)





Plankton Volumes, Cruise 5804, April 1958 (cont'd)



Plankton Volumes, Cruise 5805, May 1958 (cont'd)



Plankton Volumes, Cruise 5805, May 1958 (cont'd)



Plankton Volumes, Cruise 5805, May 1958 (cont'd)



Plankton Volumes, Cruise 5805, May 1958 (cont'd)



Plankton Volumes , Cruise 5805, May 1958 (cont'd)



Plankton Volumes, Cruise 5805, May 1958 (cont'd)



Figure 9.--Planl<ton volumes, June 1958.
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Plankton Volumes, Cruise 5806, June 1958 (cont'd)



Plankton Volumes, Cruise 5806, June 1958 (cont'd)



Plankton Volumes, Cruise 5806, June 1958 (cont'd)



Plankton Volumes , Cruise 5806, June 1958 (cont'd)



Plankton Volumes, Cruise 5806, June 1958 (cont'd)



PLANKTON VOLUMES

JULY 1958

CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

iii 34-100

^B 101-300

^1 301-900

^B OVER 900

o STATIONS OCCUPIED

Figure 10,--Plankton volumes, July 1958.
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Plankton Volumes, Cruise 5806, June 1958 (cont'd)



Plankton Volumes, Cruise 5807, July 1958 (cont'd)



Plankton Volumes , Cruise 5807 , July 1958 (cont'd)



Plankton Volumes, Cruise 5807, July 1958 (cont'd)



Plankton Volumes, Cruise 5807, July 1958 (cont'd)

Sta.

Position

N. lat. W. long.

(1958)

Date

Time (PST)

Start End

Vol.

water Depth of

strained haul in

CM. meters

Vol. p)er 1000

CM. strained

Total Sm, org.

cc. cc.

97.40

97.45

97.50

97.55

97.60

97.65

97.70

97.75

97,80

97.85

97.90

100.30

100.35

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

107.32

107.35

31° 56'

31*46.5'

31° 36'

31"26'

31''14.2'

31°02'

30*47.5'

30° 35. 5'

30'21'

30''20'

30°15.5'

31*40.8'

31*30.8'

31*20.8'

31°13.8'

31*03'

30*52'

30*41'

30*31'

30*20.5'

30*09.5'

30*00'

29*50.2'

29*42.5'

31*05.2'

30*55.6'

30*45.2'

30° 38'

30*24'

30*10.5'

29*57'

29°41'

29*39.7'

29°36.8'

29*25.5'

29*14.7'

29* 04'

30*25'

30*20'

117*50'

118*10'

118*30.5'

118*50'

119*08.5'

119*27.5'

119*47.5'

120*08'

120*32'

120*50'

121*10'

116*46.5'

117*06.8'

117°27.2'

117*35'

117*57'

118*19.5'

118*41'

119*04'

119*26. 2»

119*48'

120*08'

120*28'

120°48'

116*25'

116*45.3'

117*05.5'

117*24'

117*43'

118*03'

118*23.5'

118*46.7'

119*04'

119*24.2'

119*46'

120*08.7'

120*31.2'

116°12'

116°23'

vn-8
vn-8
vn-8
vn-8
vn-8
vn-9
vn-9
vn-9
vn-9
vn-9
vn-9
vn-12
vn-13
vn-13
vn-ii
vn-ii
vn-ii
vn-io
vn-io
vn-io
vn-io
vn-io
vn-io
vn-io
vn-13
vn-13
vn-13
vn-13
vn-14
vn-14
vn-14
vn-14
vn-14
vn-14
vn-14
vn-14-

vn-15
vn-18
vn-18

0641

0941

1406

1716

2116

0041

0436

0801

1206

1451

1816

2151

0056

0446

0916

0556

0216

2241

1821

1446

1041

0701

0316

0006

1158

1521

1836

2141

0126

0431

0806

1116

1416

1706

2051

15 2356

0336

0546

0336

0656

0956

1420

1731

2131

0056

0451

0816

1220

1505

1831

2206

0110

0501

0931

0611

0230

2256

1836

1500

1056

0716

0330

0021

1204

1535

1850

2156

0140

0446

0821

1131

1430

1721

2106

0011

0351

0601

0351

456

426

463

477

479

458

457

507

460

474

447

562

480

496

530

501

515

522

488

481

514

449

454

494

225

523

500

525

492

512

528

544

515

498

522

481

503

489

501

0-144

0-152

0-141

0-141

0-134

0-141

0-140

0-133

0-138

0-138

0-138

0-121

0-136

0-142

0-131

0-142

0-138

0-135

0-142

0-140

0-131

0-140

0-139

0-140

0-54

0-131

0-140

0-132

0-140

0-142

0-135

0-132

0-140

0-143

0-136

0-140

0-142

0-140

0-134
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66

231

42
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87

35

49

56
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55
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54
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18
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266
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22
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6
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Plankton Volumes , Cruise 5807 , July 1958 (cont'd)



Plankton Volumes , Cnilse 5807 , July 1958 (cont'd)



CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

^g 34-100

^9 101-300

^M 301-900

^M OVER 900

> STATIONS OCCUPIED

_J I

130° 12

PLANKTON VOLUMES

AUGUST 1958

Figure 11.- -Plankton volumes, August 1958.

53



Plankton Volumes , Cruise 5807 , July 1958 (cont'd)



-

PLANKTON VOLUMES

SEPTEMBER 1958

CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

34-100

^P 101-300

^M 301-900

^M OVER 900

» STATIONS OCCUPIED

Figure 12.- -Plankton volumes. September 1958.
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Plankton Volumes, Cruise 5808, August 1958 (cont'd)



Plaiikton Volumes, Cruise 5809, September 1958 (cont'd)



Plankton Volumes, Cruise 5809, September 1958 (cont'c^
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Plankton Volumes , Cruise 5810, October 1958 (cont'd)



Plankton Volumes , Cruise 5810, October 1958 (cont'd)



Plankton Volumes, Cruise 5810, October 1958 (cont'd)



Plankton Volumes , Cruise 5810, October 1958 (cont'd)



Plankton Voliunes, Cruise 5810, October 1958 (cont'd)



Plankton Volumes, Cruise 5810, October 1958 (cont'd)



Plankton Volumes, Cruise 5810, October 1958 (cont'd)



Figure 14.--Plankton volumes, November 1958.
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Plankton Volumes , Cruise 5811, November 1958 (cont'd)



PLANKTON VOLUMES

DECEMBER 1958

CC OF PLANKTON PER 1000 CM
OF WATER STRAINED

0-33

34-100

|H 301-900

jH OVER 900

n STATIONS OCCUPIED

Figure 15.--Plankton volumes, December 1958.
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Plankton Volumes, Cruise 5812, December 1958 (cont'd)

Sta.

Position

N. lat. W. long.

(1958)

Date

Time (PST)

Start End

Vol.

water Depth of

strained haul in

C. M. meters

Vol. per 1000

CM. strained

Total Sm. org.

cc. cc.

83.51

83.55

83.60

87.35

87.40

87.45

87.50

87.55

87.60

90.28

90.37

90.45

90.50

90.55

90.60

90.70

90.80

93.27

93.30

93.35

93.40

93.50

93.60

93.70

93.80

97.30

97.32

97.35

97.40

97.50

97.60

100.29

100. 30

100.35

100.40

100.50

100.60

33*51.8
33''44'

33*33.4
33*50'

33*39.2

33*28.5

33*20.4

33*09,2

33*00'

33*28.4

33*09.2

32*51.5

32*40.5

32° 32. 5

32*23.5

32*04'

31*45'

32*54.5

32*50'

32*39.7

32*29.1

32*08.2

31*45.8

31*30'

31*10.5

32°14.2

32*10.8

32°05'

32*00'

31*37'

31*16.5'

31°41.8'

31*40.8'

31*29'

31*18'

30*54.2'

30*41.5'

120*07.5'

120*24.5'

120*45.9'

118*37'

118*57.2'

119*20'

119°40'

120*00.2'

120*21.5'

117*46.7'

118*25'

118*53.5'

119*13.3'

119*31'

119*54.8'

120*33.5'

121*14'

117*22'

117*31'

117*51.5'

118*11.5'

118*51.5'

119*31.5'

120*15'

120*53'

117*08'

117*16'

117*27.5'

117°51.2'

118*32'

119*08.5'

116*43.8'

116*46.5'

117*07.5'

117*28.5'

118*11'

118*45'

xn-8
xn-8
xn-8
xn-7
xn-7
xn-7
xn-7
xn-7
xn-8
xn-ii
xn-7
xn-7
xn-6
xn-6
xn-6
xn-6
xn-6
xn-^
xn-4
xn^
xn-4
xn-5
xn-5
xn-5
xn-5
xn-3
xn-3
xn-3
xn-3
xn-3
xn-2
xn-i
xn-i
xn-2
xn-2
xn-2
xn-2

1307

1036

0736

105;

1356

1626

1912

2141

0126

0431

0546

0016

2058

1830

1511

1006

0434

1313

1531

1851

2239

0540

1126

1716

2246

1338

1211

1016

0741

0211

2125

2146

2251

0146

0436

1036

1521

1318

1051

0751

1106

1411

1641

1919

2156

0140

0446

0600

0030

2113

1844

1526

1021

0449

1327

1545

1905

2254

0555

1141

1730

2301

1344

1225

1031

0755

0225

2140

2201

2306

0200

0450

1051

1535

383

496

509

515

492

(497)

214

500

476

(506)

484

492

523

495

512

515

494

518

492

488

509

496

507

505

523

221

(517)

526

489

544

496

543

527

503

512

533

507

0-99

0-132

0-138

0-129

0-135

0-141

0-57

0-133

0-137

0-140

0-142

0-135

0-132

0-142

0-134

0-132

0-141

0-128

0-132

0-141

0-131

0-141

0-132

0-136

0-129

0-54

0-128

0-131

0-140

0-130

0-134

0-128

0-125

0-139

0-142

0-131

0-135

5

131

29

33

10

(12)

33

854

113

(12)

17

24

38

49

12

912

200

6

2

20

47

38

28

54

187

3

(15)

143

39

119

91

11

6

28

12

128

34

5

131

29

33

10

(12)

33

854

113

(12)

17

24

38

49

12

29

200

6

2

20

47

38

28

54

187

3

(15)

143

39

119

91

11

6

28

12

128

34

70
SPO »0«740



MBL WHOI Library Seiials

I
ill III ililllllll

5 WHSE 01502




