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INTRODUCTION

The data in this report were collected on the fifty-second, the fifty-third, the fifty-
fourth and the fifty-fifth cruises of the California Cooperative Oceanic Fisheries
Investigattons program. The B,/Y Yellowfin of the California Ibpartment of Fieh
and Game and the R/V Cregt, the R,zV Hgr:izqn and the R/V @!E-! of the
Scripps Institution of Oceanography participated in the fifty-second cruiee. The
B/V Crest and the R/V Paoliaa-! participated in the fifty-third cruise. The
R/V Paolina-T participated in the fifty-fourth cruise. The R,/V Crest and the
R/V Paolina-T participated in the fifty-fifth cruise.

The data are tabulated at observed depths; the interpolated and computed values
are tabulated at standard depths accompanied by charte of horizontal distribution.
The presentation of data in this report doee not constitute publication, and the
interpr€tationa herein may be subject to modification as the program continues.

STANDARD PROCEDURES

To indicate degree of accuracy, temperatures are recorded in tenths of a degree
when obtained by bucket thermometer, thermograph, or bathythermograph, while
temperaturea from reversing thermometers are recorded in hundredths of a de-
gree. Extrapolated valuee and values interpolated between remote observations
are entered urithin parentheses. A hyphen is used to indicate a missing observed
value. The time is the time of messenger release" When more than one cast was
made on a station, each messenger time and wire angle is given in the order of
increasing depth" A line is left bl ank between the observed data of each cast.

FOOTNOTES

In addition to standard footnotes, three special notations are used udthout footnoteg
because their meaning is always the same.

To indicete a premature or a delayed reversal of the water-sampling device which
results in certain depth and property emors, the following notation is used.

p: pretrip or posttrip.

い



Values which are not drawn through because they seem to be in error without
apparent reaeorr are indicated by one of the following notations.

r: rerected value (value seema to be definitely wrong).

u: uncertain value (value may be correct; occasionally
it can influence the drawing of the property curve).

FORMAT

These data are tyred in the format of the University of Califor,ria Prese publication,
rrOceanic Sservations of the Pacific. n So that these page8 can be used as copy for
the 1953 volume, the first page of the Cruise 5309 data is numbered 344; Cruise
5310, 353; Cruise 5311, 375; Cruise 5312, 379.

V

lV



FIGURES

l. CCOFI Cコはse 5311(MLR 54),statiOn positions

2. Horlzontal distribution of temperature and salidty at 10 meters

3. Horizontal dlstribution of temperature and salinity at 200 meters

Xl
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PAOLINA― T:November 10, 1953:2210 CCT:34° 18.5'N, 119°58'Wi sOu■ dlng,295 fm,wlnd,320°
,force l:weather, c10udy;8ea, moderate:ure angle, oo°

.

24 45    349
24.50   344
24.56    399
24.82    314
25.47    252
25.33    218
26 03    199
26 31    172
26.47    157
26.55    149
26.65    140

S10

CCOFI
5311

81846

gz3qt

8340

8343

0    16 55    38.45
9     16.38    33 45

23     15 89    33 44

46     11.38    33 40
69     10 48    33 57
92    1o o6    33.73

142     9 56    34.00
189      9 89    34.20
236     9 06    04 23
282      3.61    34.25

334     7 96    34.27
381      7 35    34 30

0    16.46    33.48
5    16.46    33.47

10     16.38    33.46
14     16.32    33.46

0    16.24    33.50
10    16.12    33.49
23     15.18    83.42

47    12.30    33.42
70     1o.90    33.40
03     10 20    33.62

143     9.64    33.95
191      9.30    34.11

0     16.55    33.45
10    16 34    33 45
20    16.02    33.44
30     14 77    33.42
50     11.50    33 41
75     10.36    33 62
100     9.94    33 78
150      9.53    34.05
200      9.32    34 21
250     8.94    34 24
300      8 39    84.26

0    16.46    33.48
10    16.38    33 46

0     16.24    33.50

10    16.12    33.49
20    16.45    33.43
00     14.27    33.42
50    12.15    33.42
75    10,71    33.49
100     10.09    83.67
150     9.59    83.98
200    (p.24)  (34.13)

24.49    345
24.50    344

24.56    330
24.58    837
24.68    327
24.03   303
25.36    262
26.67    233
25.92    209
26.24    179

(26.42)  (162)

0.00
0.04
0 07
0.10
0.16

0 22
0 27
0 86
0.45
0 53
0 60

PAOLINA― T,NOvember ll, 1963:0007 CCT,34° 11'N,119°59'Wi 30undlng,340 fm;口 嗜nd,320°
,

forco,mt881ng:weathor,partly c10udy,8ea,moderate;‐ re angle,o4° .

0     15.55    33.52                 o     15 55    33.52             24 73    322
10     15.48    33.52                10 15.48    33.52            24 76    320
24     16.48    33.54                2o     15.48    33.54             24.76    320
47     11.74    33.47                30 14.80    33.51             24.89    807
70     10.20    33.67                50 11 42    33.48             25.64    245

』鍔l鯛 爵憾隊l 蓋歯1塾
284      8.08    84.42r              250 8.52   (34.25)          (26.03)  (142)
386      7.61    34.26               300 7.91   (34.26)           (26.73)  (182)

譜 躍ぶ野も鵠:ビ署ぷ:糧職 禅inデ
″鴨∞undlng,2颯 減,"げ ,

0.00
0.00
0.06
0.10
0.15
0 21

0.26

(0 35)

(0.43)

(0.51)

(0.58)

0.00
0 03

PAOLINA― T,November 10,1953:1736 CCT:34° 081N,119° 33.5'W:80工 dlngi 142 fmi wlnd,350°
,

force 2;wOatl10r,clOudy:B● a,8m00th:■ re●」lgle,Oo° .

0.00

0.03

0.07

0.10
0.16
0.22
0.27

0.37

(0.46)

PAOLINA‐ T,Novembor ll, 1953,0242 CCT,33° 581N,119° 58.5tW;60uldlng,64 fm:■にnd,130°,             8348
foroo l:weathor,partly cloudy;80a,8118畑 :Mre angle,00°

0     15 60    33 49                 o     15 69    33.49             24.60    327    0 00
9     14.66    33 48                1o     14.54    33.48             24.92    304    0.03
18    13.89    33.49               20    13.78    33.49            25 09    288    0.06
28     12.43    33.49                30     12.34    33.49             25.37    262    o.o9
46    11.81    33 51

21 A38uled order Of 8aunlけ 3ample8.
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S10

CCOFI
53‖

8351 PAOLINA T:Novembor ll, 1963,0508 CCT:38・ 521N,120°001Wi 3oundlng,176 fm:vlnd,280° ,

force 2:■oathor,cloudy:300,modoratol uro ongle,00° .

8355

8539

PAOLINA‐ T:Novembor ll, 1953;0005 CCT,33° 44'N, 120° 24.6tW;80u■ dlag,460 fm,w4nH,230° ,

fOrce 2,w● ather,cloudy;Bea,roun:、 電re 8n」o,00°・

0     16.21    33.49
9     14.88    83.45
18    14 24    33.44
28    11.92    33.42
46     10.10    33.01
71     9 70    33.76

0    15.31    33.46
10    14 90    33.53
23    1400   33.47
46    12.14    33.40
69     10.27    13.57
92     9.76    33.79
142     9.44    34.06
187      9 10    34.20
279      8.19    34.26

377      7.30    34.36
470      6.62    34.99
670      5.00    34.42

o    10.21    93.40
■0     14.77    38.45
20    13.95    38 44
30     11.66    33.43
50     10.00    33.04
76    (9 76)  (38,77)

0    15.31    33 46
10     14.90    13.53
20     14.24    38 48
30     13.38    33.47
50     11.79    33.50
75     10.04    33.01
100      0.60    33.86
150      0.41    34.09
200     0.03    34.21
250    0.43   84.24
300     7.98    34.20
400      7.12    34.36
500      0.38    34.40

24.60    380
24.86    011
26.01    296
25 47    262
25.91    210

(2● .05)  (1,7)

0 00
0.03
0.06
0 00
0 14

(0・ 19)

24.74    321    0.00
24.38    308    0.03
24.98    200    0 00
26.15    282    0.00
26.48    251    0.14
25.88    213    0.20
20.13    189    0.25
26.30    167    0.34
26.52    152    0.43
26.63    142    0.60
26.74    131    0.67
20.02    114    0.70
27.06    102    0.82

8360 PAOLNA‐T:Novemb●r ll, 1953:1200 0CT,38'86:N, 120° 43.5:W:8oundtng,020 fm:und,200°

for●o2:woather,oloudy;oo■ ,mOdOr“●:¬arO englo,00° .

0     16.48    83.45                 0     11・ 48    83.46             24・ 19    320    0.00

0     16.26    33.45                10     15.24    33.46             24.75    920    0.03
23     15.12    83.48                20     16.20    33.40             24.78    910    0.00
40     11.77    38.47                80     18.07    38.48             21・ 01    201    0,10

o0     10.16    33.54                50     11,30    33.48             21.14    245    0.16
01      9.41    88.00                75      9.86    88.61             26.00    212    0.21

140      0.02    33.97               100      0.83    33.70             26.12    190    0.26
186      0.`0    34.12               160      0.80    34.01             20,38    160    0.36
277     7.70    34.27              200     8.20    04.13            26.50    143    0.43
370      0.81    34.27               250      7.93    34.25             26.72    133    0.60
470      0.08    84.37               300      0 90    34.27             20.87    110    0.56
669      5.30    34.30               400      0 01    94 29             20.03    113    0.68

600      6 86    34.38             27 10    007    0.80

PACLINA‐ T:Novembor 12,1969;0986 0CT,34・ 00:N,110・04:W:● oundlng,126 fm;WInd,270° ,

forc● 3:wo●ther,clou":003,mOd● r"o:urO angle,03・ .

0     16 91    33.51                 0     16.91    33.51             24.41    863    0.00

10     16.78    03.48                10     10・ 78    33.48             24.42    352    0.04

18     15.92    33.33                20     14 94    33.33             24.72    323    0.07
28     12.24    33 34                30     12 00    33 35             25.33    265    0.10

46     10.88    33 42                50     10 71    33 44             25.63    237    0.15
70     10.27    33.56                75     10.19    33.59             25 84    217    0.21

93    10 00    33 73

OBSERVE D INTERPOLATE D COMPUTED
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OBSERVED INTERPOLATE D COMPUTED
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CCOFI
53日

8540PAoLINA-T; NoveEber 12, 1953i 0?41 GCai 33os?'N, 119"10.6rlv; sornarng,
force 3i weath6r, cloudy; sea, moderate; wlre angle, oo'.

0 16. 03 33.56 0 16. 03 33.68
10 16. 01 33.49 10 16. 01 33.49
24 15.00 33.47 20 15.40 33.4?
47 12.L4 33.40 g0 L4.L2 33.46
70 t0.42 33.46 50 11,85 33.40
94 9,97 33. 67 75 L0.26 33. 50

143 9.81 33.96 r00 9,9{ 33.?1
189 S,3? 34. L4 150 9.76 33.99
280 8,66 84. 31 200 9.27 34. 18
377 7,70 M.31 250 8.90 34.29
470 6.80 34. 34 300 8.47 34. 31
569 0. 08 34. 36 400 7.48 34,32

500 6.56 34. 36

387 ful:,“nd, 270°
,

24 65    330    0 00
24.61    334    0 03
24.73    322    0.07
24.99    298    0 10
25 40    259    0.15
25 76    224    0 21
25 98    204    0.27
26 22    181    0 86
26.45    159    0 45
26 60    145    0.53
26 68    187    0 60
26.84    122    0.74
26 99    108    0 86

PAOLNA‐ T,November 12, 1953;0156 CCTi 33・ 47:N, 119° 31.5]W:30''"Hiい g, 1000 fm:wlnd,270°
,

fOrc● 3:weaner,cloudl・ I sea,moderate,ure angle,08°
0     16.30    33.51                 0     16 30    33.51             24.55    340    0.00
10     15.22    33.47                10     15 22    33.47             24.77    319    0.03
23     14.22    33 46                20     14 42    33.46             24.93    303    0 06
40     11.90    33.49                30     13 60    33.46             25.■ 0    287    0 09
69     10 02    38 68                50     11.48    33.51             25.55    244    0.15
92      9.82    33.89                75      9.95    30.75             26.01    201    0.20
143      9.36    33.96               100      9 76    30 90             26.15    187    0.25

189      9 00    34.24               150      9.31    34.00             26.31     172    0.34
280      8 10    34.32               200      8 90    34.26             26.58    146    0 42

377      7.12    34.34               250      8 43    34.31             26.60    136    0.50
409      6 54    34.39               300      7 83    34.32             26.79    127    1 57
667      5,04    34.41               400      6.90    34 35             26.94    112    0 69

500      0 34    34.40             27.OC    101    0 80

PAOLNA― T,Nov・市 O`r ll,1953,2235 CCT,33・ 375:N,110° 521W:● oundlng,110 fltt:wlntl,320° ,

force 2;woathor, oloudy:sea, 81odorato:ure allgle, oo°
33.50

33 45
33.48

33 41

33 37
33 72

33 97

33.43
33.40
33.43

33.43
33.39
33 44
33.51
34.01
34 03
34 13
34 17
34.24
34.29

24 58

24.59
24.66

24.90

25 31

26 03
26 25

8545

8550

8555

117 9.50    34 03

PAOLINA― T:Novembor ll, 1953,1858 CCT;33・ 26:N, 120° 161W;8ounang, 500 fm;■ nd, 300°

force l:weather, cloudyi sea, rOugh;、 Are angle, 12°

0    16.14    33.50
10    15 92    33 45
19     15 01    33 48

28    14 66    33 42
47     12.23    33.36

70      9,79    33.64
98     9 50    33 93

0     16 14

10    15.92
20    15.73
30     14.37

50    12.20
75     9.68

100     9.54

337    0 00
336    0 03
329    0.06
306    0.10
267    0.16
199    0.22
178    0 26

0.00

0.03
0.06

0.10

0.16
0 22
0.28
0 37
0.46
0 53

0 60
0.73
0.85

0

9

23

46

69

92

141

186

277
373
466

565

300

400
500

15.65    33 43
15.39    33 40

15.08    33.44
12 80    33.38
10 92    33.44
10 36    33.44
8 72    34.01
8.29    34.01
7.54    34.16
6 80    34 21
6 26    34.29
5.52    34.27

0    15.65
10    15 35

15 15
14.70
12 38
10 76
10 03

8 66
8.16
7.74

7.34
6 64

6.01

24.64    331
24.68    327
24.75   320
24.85    311
26.29    269
26.62    238
25.81    220
26.42    162
26 51    153
26 65    140
2674   131
26.89    117
27 01    106

377
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CCOFI
53‖

8560 PAOLコ Aヽ― T:November ll,1950,1543 CCT:33° 18.5'N, 120° 32.5'Wi 80u=通 ing,000 fm:wlnd, 120°
.

force l,weather,cloudy:sea,moderate;嘔 re angle,m188ing.
0    15.30    33 48
9     15.20    33.50
23     15 10    33 48
37p    15 04    33 45
46     12.68    38.43
62p    l1 68    03.51
115p     9.42    33.86
163p    8.72    33.96
260p     7.86    34.18
362p     7.02    34.23
460p     5,99    34.28
563P     5 43    34 22

0     17 04    33.48

9    17.06    33 45
23    15.77    33 42
46    11.80    33.28
69    10.92    33 39
92     10.36    33 56

0    15.30    33 48
10     15.20    33 50
20     15 12    33.48
30     15 03    33.47
50     12.38    33.44
75    10.84    33.64

100 9.80    33 81

320    0.00
317    0.03
316    0.06
016    0.10
265    0 15
223    0 22
194    0.27
171    0 36
153    0.44
140    0 52
132    0.59
115    0 72
104    0.83

0 00
0.03
0 06
0 10

0.15
0 21
0.26

0.34
0.42
0.50
0.57
0.71
0.83

24 76
24 79
24.80
24 80
25 33
25.77
26.08
26.32
26.51
26.65
26.73
26.91
27 03

8735

8740

8745

142
188

235
232

92

144

189

283
380
472

569

100

150

200

250
300

400

500

PAOLINA-T; November 12, 1953; 1323 GCT;33'50'N, 118'3?.5'Wi soundtng, 250 frn; wtnd, 300",
force 2; weather, cloudyi sea, moderate; wire angl6, O0'.

2     16.78    33.58
11     16.マ 0    33.61
25    14.20    33.30
48    11.30    33.30
71     10.22    33.67
04     10.00    33.82

150      8.89    33.93
200      8.38    34.07
250      7.97    34.17
300      7.69    34.20
400      6 54    34.25
500      5 73    34.27

0    17.04    38.48
10    17.03    33.45
20     16.11    33.43
30    14 18    33.3β
50     11.60    33.29
75    10.74    33.44

100    10.28    33.60
150     9.89    33.85
200     9.33    34.12
250      8.77    34.17

0     16.03    33.51
10    15.72    33 54
20    15.42    33.44
30     13 76    33.41
50     11.10    33.46
75      9.03    33.68

0    (16.78)  (33.57)
10    16.74    33.61
20    15.10    33.44
30    13.37    33.38
50     11.16    33.40
75    10.26    33.70

100     9,98    33.85
150      9.66    34.08
200     0.16    34.22
250     8,73    34.29

24 36    358    0.00
24.34    860    0.04
24.54    340    0 07
24.90    306    0 10
25.36    262    0.16
25.63    237    0 22
25.33    218    0.28
26.09    193    0 38
26.40    164    0.48
26.53    151    0 56

(24.40)   (345)   (0.00)
24.53    341    0.03
24.77    319    0.08
25.00    208    0.10
26.52    247    0.15
26.01    210    0.21
26.08    194    0.26
26.31    172    0.35
26.50    164    0.44
26.63    142    0.51

24.62    303
24.71    324
24 70    325
25.03    294
25.58    242
25,95    206
26.14    188
26.41    163
26.54    150
26.61    144
26.69    136
26.86    120
26.99    108

9.96    33 78
9 49    34.11
8.90    34.15
8.53    34.23

PAOLINA-T; November 12, 1953;1653 cqT; 33'40'N, 118'58.5rW; soundlng, 490 tm; wind, 280',
force 3;weather, partly cloudy; Bea, rowh; wlre 8fl81o, OO'.

191      9.27    34.20
238     8.30    34.27
286      8.58    34.32

145 0.60    34.06

0     16.03    33.51
9     15.75    33.54

23    15.27    33.42
46    11 41    33.43
69     10 12    33.66

9.52    33 75

9 14    34.07
8 92    34.20
3.13    34.22
7 32    34.28

6.54    34.31
5 92    34.36

PAOLINA-T; Novembor 12, 1953; 2032 GCT; 33'30'N, 119o19'W; sounding, 1000 Im; wtnd, 290o,
force 3; weathet, partly cloudy; see, rough; wite srgle, 06'.

9.43    33 81

9 10    34.10
3.34    34.20
8.42    34 21
8.01    34.23
7.14    34 29
6.35    34.32
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OBSERVED INTERPOLATE D COMPUTED
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8750PAOLINA-T; November 13, 1953i 0002 cCTi 33'20'N, 119'39.5'W; sounding, 45 fm; wtnd, 290.,
Iorce 1i weather, cloudy; sea, very rough; \r'ire a.ngte, 00".

PAOLINA-T; November 13, 1953; 0308 cCT; 33'10,N, 120'00. S,W; sounding, zO0 fm; wtnd, 330',
force 2iseather, clear; sea, rhoderate; wire engle, O0'.

0    16.80    33.47
10     16.72    33.50
23     15.76    33 47

47     11.62    33.32
70     10.50    33 48
93      9.90    33.60

144

0     16.60    33.42
10     16.56    33 46
19     16.41    33.46
28    15,95    33.42
47     12.70    33.18

476

0    15.35    33 35
9     15 44    33.48

23    15 00    33.40
46     11.89    33 20
69     9.67    33.30
92     9.16    33.63
143     9.11    34.02
189      8.60    34.09
231      7.32    34.18
378

470

569

0     16 60    33 42
10     16 56    33.46
20    16 39    33.46
30     15.60    33.40

0    16.80
10    16.72
20    16.13
30     14.13
50     11.40

75     10.37

33.47
33.50
33 48

33.43
33.33

33 51

353

349

338

300
257

225

8755

8760

24.42
24.46
24.50
24 63

24.41
24.45
24.57

24.97

25.42
25,75

352

348
344
332

0.00
0.03
0.07
0 10

0 00
0.04

0.07
0.10

0 16
0 22

8.94    33.95r
191      8.58    34.21r

284     7.42    34.22r
382     7.19    34.35r

9,74
8.89

9.06    34.04

200     8.44
250      7.70
300      7.38
400     7.07
500      6.26
600     (5.67)

0    15.85    33.35
10     15.41    33.48
20     15.20    33.42
30    14.00    33.32
50     11.36    33.21
75      9.46    33.38

100     9.14    33.73
150

100

150

6.44    34 21r
580      5.76    34.39r

PAOLINA-T; November 13, 1953; 0648 GCT; 32"59,5,N, 120"23'wi Bounding, 520 fra; wind, 320.,
iorce 1;weather, partly cloudy; sea! mderate: wire angle, 060.

6.70    34.24
6.12    34.30
5.60    34.34

200      8.43    34.10

250     7.64    34.15
300     7.18    34.19
400      6.54    34.26

500      5.95    34.32

24.53
24.73
24.73
24.91
25.34
25.80
26.12
26.38
26.52

26.68
26.78

26.92
27.04

341
322

322

305
264

221

190

166

152

187

128

114

103

0.00
0.03
0.06
0.10

0 15
0.21
0.26
0.35

0.48
0.51
0.58

0.70

0 82

379



DISTBIBUTION LIST

Dr. E. H" Illstrom Dlr. llrllltarn Andereon
U. S. Fteh snd Wttdltf€ Servlce U. S. Fteh and \Irtldllfe Servlce
c,/o Scrlppg In8titutlon of Oceanography Brunswlck, Creorgla
La Jolla, California

Britl8h Joint Servlcee llr. Walne V. &t!t
(Naw $a.fq As8oe. Prof. of oceanography
1910 K Sreet N. w" School of Science
'Waehlngton, D. C. Oregon State College

Corvallls, Oregon

Mr. J. G" Bulnette, Chairman Librarian (4)

Merine Reeearch Committee Department of Ftsh and Game

P. O. Box 80? Californta State Fleherles Laboratory
Ios Altos" Caltfornte Termlnal Ialand' Californla

Mr. Ray Cemon Chief' Dlvielon of 3'ishsrles
OaosII Fish Protectlve AsBoclatlon Commouwealth Sclentiflc and Induetrial
645 N. Serrano $reet Reeearch Organlzatlon
I-os Angeles 4, Gallforaia P. O. Box 21

Crunulla, N. S. W., AUSTBALIA

Mr. B" S. Croker, Dlrector Herrn Professor Ilr. A. Ibfant
Caltfornio Department of Fteh srd Game Sernwertestrasse 38

Marine Figheries Laboratory Branch Innsbruck
722 Capttol Avenue AUSTBIA
Secramento 14, California

Irlrector of Research Mr. Seth Crordon, Dlrector
Flsh commission of pregon callfornla Department of Flsh sld Gane

Route 1, Box 31A 926 J ttreet
Clackamas, Oregon Sacramento 14' Callfornla

Hgncoek Libruy of Btology and Mr. Jobn Hawk

Oeeaaegrephy c/o Sesfareret Interrrational Unton

Allsn.Haneook Foun4ation of North Amerlca
University of Southern Calllornta 450 HsrlEon Street

Ios Angeles ?, California Sa.u Francisco 5, Callfornia

Ilr. Robert W. Hiatt Director
University of Hawali Hopldne Merine Satlon
Honolulu, T" II. Paclflc Gmve, Callfomia



Mr, John D. Isaacs
Program Director. Marine Life R€search
University of C alifornia
Scripps Institution of Oceanography
La Jolla, California

Dr. H. Kitamura
Oceanographic Section
Kobe Marine Observatory
Kobe, JAPAN

Mr. Joseph Mardesich
}. ranco-Italian Packing Company
Fish Harbor Wharf
Terminal Island, California

Dr. J. L. McHugh
Virginia Fisheries Laboratory
Gloucester Point, Virginia

Mr, Arthur H. Mendonca
c/o R. E. Booth Company, Inc.
280 Battery Street
San Francisco 11, California

Mr. John V. Morris
French Sardine Company
582 Thna Street
Terminal Island, California

Director
Norwegian Polar lostitute
Observatoriegt 1
Oslo, NORWAY

Office of Naval Research
Geophysics Branch
Washington 25, D. C,

Dr, E. L. Pickard
Institute of Oce anography
UniverEity of British Columbia
Vancouver, B. C.
CANADA

Mr" Milton C. Jame s
Pacific Marine Fishery Commi8aion
340 ftate Office Building
1400 S. W. Fifth Avenue
Portland 1, Oregon

Ilr " E" C. La Fond
Code 2235
U, S, Navy Electronics Laboratory
San Diego 52, California

Mr. J" C. Marr
U" S, Fish and Wildlife Service
c/o Scripps Institution of Oceanography
La Jolla, California

Dr. H" J. Mclellan
Atlantic Oceanographic Group
St. Andrews, New Brunswick
CANADA

Dr. R. C. Miller, Director
California Academy of Science
Golden Gate Park
San r.rancisco 18, California

Dr" A" W. H" Needler, Director
Pacific Biological Sation
Nanaimo, B. C"
CANADA

Dr" Yngve H, Oleen
Journal of Marine Research
Yale University
New Haven, Connecticut

Librarian
Pacific Oceanic Fishery Investigations
P. O, Box 3830
Honolulu, T" H.

Mr" Don Powell
U. S" Fish and Wildlife Service
2725 Montlake Boulevard
Seattle 2, Washington



Dr. Do W. Pritchard, Director             Mr. 」Ohn Radovich

Chesapeake Bay hstitute                   CalifOrda Department of Fish and Game
The」ohns Hopuns thivers■ y          CalifOrnia State Fisheries Laboratory
121 Maryland Hall                  Te・ ・・・inal lsland,CalifOrnia

Baltimore 18,Maryland

Mr. 」oseph L. Reid, Jr.                     Dr. ROger Revelle
University of California              UiVersity of Califor」 a

Scrlpps lnstitution of Oceanography           SCrlpps lnstitution of Oceanography
La Jolla, Callornia                   La J。 1la, Cal」or」a

Dr. Gordon A. 】通ley                        WIrs. Margaret Ko Robinson

Bingham Oceanographic Foundation       UniVersity of Califoma
Yale U五versity                              SCripps lnstitution of Oceanography

New Haven, Connecticut                  La」 Olla, Califoria

Mr. Gunnar I. Roden                     Mr・  Don T. Saxby

mversity Of Califoma                     CalifOrnia nvision
Scripps hstitution of Oceanography       CalifOrnia Packing Corporation
La Jolla, California                          2600 Seventh Street

Berkeley 10, Califoroこ a

Dr.M.B.Schaefer               hbrary(4)
Inter― Amencan TropiCal Tuna COnlmission   UniVersity of Califor」 a

c/o Scripps hstitutiOn of Oceanography        SCripps hstitution of OCeanography

La Jolla, Califor」 a                     La」 01la, Califor減 a

Шレ. 0. E. Sette, Chef                  President Clark Kerr
Ocean Research                            mversity of Calrornia
U. S. Fish and Wildlife Service             Berkeley 4, CalfOr」 a

450-B」ordan Hall

Stanford, CalifOrnla

Mr, W. E. Stewart                         Ⅳ■SS Margaret Storey, hbrarian

c/o California State Chamber Of        Natural HiStory Museum
Stanford, CalifOrniaCommerce

350 Bush Street

San Francisco 4, California

Dr.Albert L.Tester,ChOf            Department of OCeanography
Dvision of Bi010gical Research            TexaS A. and M. COllege
Bureau of Commercial Fisheries             COllege StatiOn, Texas
U. S.Fish and Wildlife Service

Washngton 25,Do C.



Dr. John P. Tully
Pacific Oceanographic Group
P. O. Drawer 6
Nanaimo, B. C,
CANADA

Library (2)
U, S. Navy Electronics Laboratory
San Diego 52, California

Univerbity of California (2)
General Library
Berkeley 4, California

Attn: Gifts and Exchange Ilepartment

Librarian
University of Washington
Oceanographic Laboratories
Friday Harbor, Washington

Director
University of Washington
School of Fisheries
Seattle 4, Washington

Dr. Lionel A, Walford, Chief
Atlantic Fishery Oceanographic

Research Center
U. S. Fish and Wildlife Service
734 Jackson Place, N, W.
Waehington 25, D. C.

Director
Woods HoIe Oceanographic Institution
Woods Hole, Massachusetts

U. S" Hydrographic Office
Navy Department
Washington 25, D. C.

Attn: Mr, John Lyman

University of C alifornia
Department of Zoology
Berkeley 4, California

Director
University of Miarhi
Marine Laboratory
Coral Gables, Florida

Librarian (2)
University of Washington
Oceanographic Laboratories
Seattle 5, Washington

Mr. Gilbert C. Van Camp, Sr.
772 Thna Sreet
Terminal Island, California

Ilr. Boyd W Walker
University of California
Department of Zoology
Los Angeles 24, California


	Preface
	Introduction
	Figures
	Personnel

	Tabular Data
	Paolina T

	Distribution List

