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INTRODUCTION

The data presented in this report were collected by the RV Black Douglas of the

Bureau of Commercial Fisheries and the RV Alexander Agassiz of the Scripps
Institution of Oceanography on Cruise 6304 and by the RV Alexander ;!gggg!g on
Cruise 6306 of the California Cooperative Oceanic Fisheries Investigations program.
Also included in this report are the data collected at Station November for the May-
June 1963 cruise of the USCGC Minnetonka of the United States Coast Guard. The

first two figures in this cruise numbering system represent the year of the cruise;
the last two figures, the month. The cruises preceding this one in the series are
6210-11 and 62L2 (SIO Ref. 63-25) and 6301-2 (SIO Ref. 64-2).

TlIe data are tabulated at observed depths; the interpolated and computed values are
tabulated at standard depths and are accompanied by charts of horizontal distribution.
The presentation of data in thi6 report does not constitute publication; however, the

data contained in thi6 report have been carefully edited and no modifications should

be necessary before final publication.

STANDARD PROCEDT'RES

Processing of the data was carried out using the method described by KIein'V
The 125-meter level was introduced into the integration to obtain greater accuracy
in the determination of AD.

To indicate degree of accuracy, temperatures are recorded in tenths of a degree

when obtained by bucket thermometer, t-hermograph, or bathythermograph, while
temperatures from reversing thermometers are recorded in hundredths of a degree.

The salinity values obtained by salinometer are recorded to three decimal places,

provided they meet accepted standards. The values recorded 'rhave a reproduci-
bility of +0.004/- salinity at the 95 per cent probability level, and a probable

accuracy of ro,OL/* salinity or better at the same level of probability ' 
r' a/ The

vaLues are recorded to two decimal places when obtained by chlorinity titration, or

by salinometer where only one determination per sample was obtained, or where

there is doubt concerning the accuracy of a particular sample, or of aII samples on

1/Klein,Hans T A new techn■que for processing physical oceanographic data.MS

ノ Quota,。 n from Department of OCeanClgraphy,University of Washington,Tech

Rep No 66, tttV Ref. 60-18, October 1960



a station. The accuracy of all samples obtained by salinometer and recorded to two deci-
mal places is believed to be equal to or better than those obtained by manual titration.

Extrapolated values and values interpolated between remote observationa are entered
within 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, messenger times and wire angles are given in the order of increasing depth.
A line is left blank between the observed data of each cast.

On stations where more than one cast is lowered, the various property curves may
not agree perfectly. This discrepancy may be caused by changes in geographical
position, real property changes with time, slight error in measurement, or a com-
bination of these factors. Stations with overlapping casts have the following footnote:
Overlapping casts; reconciliation of property curves when necessary.

FOOTNOTES

Laboratory personnel note any possible imperfections in the sealing of the bottles as
follows:

Loose botUe cap: The cap is definitely loose so that it could be
moved wlth very little applied pressure. The
salinity values obtained from these samples
may be usable depending on time and/or
conditions of storage.

Either the cap was sealed with less than usual
pressure, the bottle edge chipped, the rubber
washer cracked, or the bale broke on opening,
etc.

Possible evaporation:

Use of the above values in interpolation depends upon consistency with other values
of salinity and other properties, and these footnotes are supplemented with 'rfalls
on property curver or I'does not fall on property curve,r depending upon whether
t}le property curve was drawn through the value or not.

In addition to footnotes, two special notations are used without footnotes because
their meaning is always the same.

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

p: pretrip or posttrip.

lV



Values which are not dtawn through because they seem to be in error without
apparent reason are indicated by the following notation.

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

FORMAT

' lbese data are tlped in the format of the University of California Press publicafion,
Oceanic Observations of the Pacific.

V
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PERSONNEL
Cruise 6304

SHIPSI CAPTAINS

forster, Charlee W. , RV Black Douglas
Miller, Frank, RV Alexander Agasgiz

PERSONNEL PARTICIPATING IN THE COLLECTION OF DATA

RV Alexander Agassiz

*Anderson, Norman 8., Principal Marine Technician
Brennen, Robert E., Senior Marine Technician
Crowe, Fred J., Laboratory Assistant
Ernst, Richard K., Marine Techuician
Hodnett, Haley L., Senior Marine Technician
Muus, David A. , Marine Technician

*Netzley, Ronald L., Marine Technician
Peters, Forrest D., Marine Technician
Pine, James S,, Senior Marine Technician

*Rosenda}l, Donald V., Electronics Technician
Wagner, Vaughn M., Fishery Aid

RV Black Douglas

Lawson, Jan B., Senior Marine Technician
Kimura, M., Fishery Research Biologist
Netzley, Ronald L., Marine Technician
Paloma, Pet€r A. , Fishery Aid

! lrto
USCGC Minnetonka (May-June 1963 cruise)

Bottom, Kenneth S. , Senior Marine Technician

*Participated in part of cruise only.
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INSERT FOR CCOFI CRUISE 6304 (SIO Ref. 64-13)

The CCOFI cruise-numbering and station-numbering svstem has been slightly
revised in order to make it more consistent with the system used by the National
Oceanographic Data Center.

Cruise numbers. Hyphenated numbers indicating quarterly cruises (extending over
a period of more than one month) will no longer be used. A four-digit number will
appear instead, where the first two digits represent the year, and the last two
digits the month in which the first data were collected.

Station numbers. SuperBcript numbers will not be used any longer, either for
indication of the station line (before the decimal point) nor the station position
along that line (after the decimal point). (Each station number represents, really,
an area of about twelve by four nautical mites.) The exact position will be expressed
by Iatitude and longitude.

つ
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FIGURES
Cruise 6306

1. See insert on station positiOn chart for CC()FI Cruise 6304

PERSONNE L
Cruise 6306

SHIP'S CAPTAIN

Miller, Frank,RV Alexander Agassiz

PERSONNEL PARTICIPATING IN THE COLLECTION OF DATA

RV Alexander Agassiz

Brennen, Robert E., Sedor Marine Techcian
Crandall, David E , Marine Techゴ cian

Peters, Forrest D., Marine Techician
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(19 64)
18 30
12 69
11 74

(23 90)
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25 41
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1009
0 04
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0 09
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ALEXANDER AGASSIZ: June 26, 1963; 0020 GCT; 33'19rN, 117'35.5tW; sourding, 30 fxo; wind, 190', torce 1;
weather,olear,sea,31ight:wire angle,00° al

l     19 64    33 728     6 40     401
11     17 32    33 679     6 46     349
21     12 41    38 637     5 04     252
31     11 67    33 661     4 14     237
41     10 72    33 707     3 59     217
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ALEXANDER AGAsSlz., Jlte 26, 1963; 0105 GcT; 33"16.siN, 11?'41rwi soundiDg, 420 fm; wind, 100', force 2i
weather, partly cloudy; sea, mderate; wire angle, 05c.

1     18 92    33 723     5 91     384

11     17 66    38 696     6 04     356
31     11 60    33 565     4 56     242
41     11 16    33 658     3 94     228
56     10 37    33 721     8 65     210

9 90    33 799     3 50     197
9 66    33 868     3 21      188
9 58    33 914     2 96      183
9 34    33 992     2 61      174
9 21    34 055     2 47      167
9 06    34 169     1 96     156
9 14    34 240     1 45     152

8 98    34 262     1 34     148
302      8 82    34 338     0 94     140
356      8 51    34 033u    2 52u

(18 92)  (33 72)   (5 91)  (24 08)   (3841   (0 00)
18 20    33 71    6 00    24 26    368    0 04
14 30    33 60    5 43    25 06    291    0 07
11 70    33 56    4 62    25 55    245    0 10
10 70    38 69    3 74    25 80    218    0 14
9 84    33 81    3 46    26 07    195    0 20
9 64    33 88    3 14    26 16    187    0 24
9 48    33 94    2 80    26 23    180    0 29
9 26    34 03    2 53    26 34    169    0 30
9 09    34 20    1 70    26 50    154    0 42
8 98    34 26    1 36    26 56    148    0 49
8 82    34 34    0 94    26 65    140    0 57
8 12    34 26    1 13    26 70    136    0 71
7 13    34 30    0 68    26 87    119    0 85
6 28    34 35    0 43    27 02    104    0 97

442      7 70    34 220     1 24
527      6 88    04 333     0 47
612      6 20    34 351     0 42

103
113

103

ALEXANDER AGASSIZ| tu\e 25, 1963; 220? GCT; 33oI1.5rN, I1?'slrw; soundlng, 440 Imi wlnd, 060', Iorce 3;
weather, paruy cloudy; 6ea, moderate; wire angle, 10'.

1     18 10    38 648     5 96     370
11     17 22    33 641     6 01     850
31     13 42    33 583     5 60     275
41     12 02    33 562     4 71     250
55     10 97    38 636     4 30     226
70     10 21    33 734     3 69     206
90      9 72    33 821     3 50     192
115      9 45    33 923     2 94     180
135      9 18    33 986     2 90     172

(18 10)
17 23

16 50
13 50
11 30
10 04

9 60
9 32
9 07

8 98

8 91

8 63
7 93

7 29

6 35

(33 65)   (5 96)  (24 24)
33 64    6 01    24 44
33 64    5 98    24 61
33 59    5 62    25 22
33 60    4 45    25 65
33 76    3 63    26 00
33 86    3 26    26 15
33 96    2 92    26 27
34 06    2 65    26 39
34 19    1 66    26 51
34 35    1 09    26 64
34 34    o 88    26 68
34 38    0 87    26 78

04 36    0 51    26 90
34 34    0 46    27 01

(370)  (0 00)
350    0 04
334    0 07
276    0 10
235    0 15
202    0 21
187    0 26

176    0 30
164    0 35
153    0 43
140    0 50
137    0 57
128    0 71
117    0 84
106    0 96

155

184

218

248

9 05    34 068     2 57      163
9 06    34 151     1 92     157
8 88    04 238     1 44     148
8 92    34 353     1 13      140

298      8 64    34 340     0 88     137
8 34    34 329     0 96     134

438      7 60    34 334     0 70     123
7 15    34 368     0 48     114

611      6 22    34 301     0 46     105

al The prOperty curve8 fOr the s■ tions of thls cruise appear unuBual but the values have been carenコ uy verrled
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9133A LEXANDER ACASSIZ:」 une 25, 1963,1651 CCT:30° 07'N, 118° 00:W,30unding, 520 fm;wind, 240° , force 2:
weather, clear, sea, moderate:wire angle, o7°

3     17 04    33 638      -       346
13     16 86    33 635     5 84     342
33     13 94    38 600     5 79     283
43     13 20    03 558     5 52     272
58     11 64    33 489     4 90     249
73     10 85    33 563     4 12     230
98     10 02    33 725     3 63     204
118      9 46    33 816     3 50     188
138      9 16    33 903     3 21     177

157      8 76    33 952     3 48     168
187      8 20    34 010     3 04     155
222      8 28    34 126     2 00     148
252      8 10    34 167     1 65     142
301      7 34    34 199     1 37     136

(17 04)  (33 64)
16 92    33 63
16 40    33 63    5 84
14 15    33 60    5 81
12 36    33 51    5 20
10 76    33 58    4 06
9 99    33 73    3 63
9 87    33 84    3 42
8 91    33 93    3 38
8 18    34 06    2 58
8 10    34 17    1 65
7 85    34 20    1 37
7 25    34 20    1 42
6 38    84 28    0 72
5 72    34 37    0 41

〈24 48)  (346)  (0 00)
24 50    344    0 03
24 62    333    0 07
25 09    288    0 10
25 38    260    0 15
25 73    227    0 22
25 98    203    0 27
26 17    185    0 32
26 32    172    0 36
26 53    151    0 45
26 63    142    0 52
26 69    136    0 59
26 78    128    0 73
26 96    111    0 86
27 11     96    0 97
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7 59    34 099u    2 35u
6 88    34 206     1 43     123
6 20    34 320     0 49     106
5 64    34 375     0 41      95

123
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STAT10N
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H― l

34 949
34 883
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17 10

■2 54

10 88

10 04
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6 33

5 20

34 99
34 97
34 97
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34 95
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34 12
34 08
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34 02
34 11

5 43

5 35
5 11

5 27
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USCCC″ЦNNETONKAI May 12, 1963:1947 CCT:30° 00:N, 140° 10'W:sOunding, 2000+fm:wind, 060° . force l;
weather, paruy c10udy, sea, slight:wire angle, 07°

0     18 68    34 993
10     18 46    34 969

-       286

5 43     282

5 35a)   282
5 08     278
6 17     278
5 27     275
5 19     273
5 04     257
4 99     222
4 94     207
4 71     195
0 11     181
4 87     170
4 57     160

2 83     126
3 49u    108

45    18 44
75     18 41

95     18 02
110     17 58
124     17 48

144     17 22
164     16 12
195     12 74
217    11 91
243     11 02
278     10 39
319      9 74
367      8 95
486      7 56
521      5 96
607      5 15

286    0 00
282    0 03
232    0 06
232    0 08
282    0 14
282    0 21
278    0 28
275    0 35
272    0 42
219    0 55
192    0 65
175    0 75
153    0 92
130    1 07
110    1 19

H-2

H-3

176

165
148

132
116

USCGC MINNETONKA; May 13, 1963; 1926 CCT;30"00.5!N, 140"01.5rW; sounding, 2000+ fmi wird, direction
mi66ing, Iorce 1; weather, cleari sea, slight; wire angte, 00o.

1     18 83    34 931     5 09     294
10     18 36    34 895     5 11     285
40     18 22    34 876     5 21     283
66     18 22    34 872     5 24     283
86     18 22    34 899     5 18     282
100     18 10    34 861     5 18     281
115     17 62    34 761     5 33     278
134     17 38    34 774     5 24     271
154     16 85    34 627     5 22     270
178     14 68    34 341     5 04     244
202     12 64    34 146     4 99b1    218
228     11 42    34 075     4 95c)   202

258     10 69    34 080     4 88     189

0    (18 83)  (34 93)

10     18 36    34 90
20    18 24    34 88
30     13 22    34 88
50     18 22    34 88
75     18 24    34 88
100     18 10    34 86
125     17 44    34 77
150     16 99    34 66
200     12 79    34 16
250     10 88    34 08
300     10 02    34 12
400      7 98    34 04
500      6 03    34 00

(5 09)  (25 03)   (294)   (0 00)
5 11    25 12    285    0 03
5 15    25 14    283    0 06
5 20    25 14    283    0 09
5 23    25 14    283    0 14
5 21    25 14    283    0 21
5 18    25 16    282    0 29
5 28    25 25    273    0 36
5 22    25 27    271    0 42
4 99    25 80    220    0 55
4 90    26 10    192    0 66

26 28    175    0 75
4 02    26 54    150    0 92
2 80    26 78    127    1 06293     10 12    34 122      -

342      9 34    34 101     4 59
406      7 81    04 032     3 99
481      6 28    33 986     3 09
560      5 33    34 043     1 70

USCGC MINNETONKA; May 14, 1963; 1859 GCT; 30"01'N, 139'58,W; sounding, 2000+ Im; wind, direction miss-
ing, force 1; weather, cloudy; sea, slight; wire angle, 04'.

1     18 71    34 978     5 16     287
11     18 36    34 932     5 29     232
41     18 28    34 954     5 24     279
65     18 40    35 035     5 16     276
85     18 40    35 055     5 08     274
100     18 40    35 068     5 16     274
114     18 21    34 983u    5 23
133     17 26    34 750     5 23     270
153     16 44    34 633     5 01     260
177     14 28    34 354     5 05     235
202     12 14    34 160     5 04     208
226     11 42    34 182     4 98     194

256     10 84    34 221     4 93     181
291     10 16    34 213     4 85     170
340      9 10    34 158     4 56     158
404      7 86    34 093     8 97     144
480      6 44    34 049     3 16     129
559      5 45    34 107     1 85     113

Alternate value, 4. 95 ml/L, not u6ed in int€rpolation.
Alternate value, 4.63 rnL/L, not used h interpolation.
Mean va-lue of 5.00 ard 4.90 ml/L.

0   (18 71)  (34 98)
10     18 39    34 94

20    18 31    34 94
30     18 29    34 95
50     18 32    34 99
75     18 40    35 05
100     18 40    35 07
125     17 62    34 85
150     16 70    34 67
200     12 50    34 18

250     10 95    34 21
300      9 97    34 20
400      7 94    34 10
500      6 18    34 06

151o
5 28

5 28
5 26

5 21

5 10
5 16
5 23

5 09
5 04
4 95
4.80

4 00
2 86

(25 10)   (287)   (0 00)
25 15    280    0 03
25 17    281    0 06
25 18    279    0 03
25 20    277    0 14
25 23    275    0 21
25 24    273    0 28
25 27    271    0 35
25 35    263    0 42
25 88    213    0 54
26 19    184    0 64
26 35    168    0 73
26 60    145    0 89
26 81    125    1 04

ａ＞

Ｏ

ｃ＞

124
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USCGC MINNETONXA; May 15, 1963i 2035 GCT;29"5?'N, 140o04'W; sounding, 2000+ fm; wind, 1400, force 4;

weather, cloudy,3ea, mOderate:Wire angle, 23°
1     18 54    34 876     5 15     291
11     18 53    34 865     5 22     291
43     18 23    34 844     5 23     286
70     18 30    34 885     5 15     284

88     17 70    34 776     5 15     273
102     17 65    34 747     5 16     279
115     17 39    34 722     5 24     275
134     17 19    34 701     5 18     272
152     16 54    34 587     5 03     266
173     14 52    34 361     4 95     239
200     12 94    34 162     4 95     223
223     12 02    34 150     4 91     207
256     10 96    34 102     4 99     192

H-4

292     10 34    34 139     4 81
338      9 58    34 132     4 65

179

167

0    (18 54)  (34 88)

10     18 53    34 87
20     18 49    34 86
00     18 40    34 85
50     18 24    34 85
75     18 22    34 88
100     17 66    34 75
125     17 28    34 71
150     16 61    34 60
200     12 94    34 16
250    11 12    34 11
300     10 19    34 14
400      8 22    34 07
500     6 32    34 05

0    18 58    34 92
10     18 50    34 91
20     18 43    34 89
30     18 40    34 88
50     18 28    34 85
75     17 86    34 79

100     17 46    34 74
125     17 13    34 67
150     16 19    34 55
200     12 08    34 08
250     10 78    34 10
300      9 83    34 12
400      7 95    34 05
500      6 03    34 01
600      5 07    34 13

(5 15)  (25 06)   (291)
5 21    25 06    291
5 22    25 06    291
5 23    25 08    289
5 22    25 12    286
5 15    25 14    283
5 16    25 18    279
5 21    25 24    273
5 04    25 32    266
4 95    25 77    223
4 98    26 08    194
4 79    26 27    176
4 12    26 53    151
3 08    26 78    127

5 20    25 09    289
5 28    25 10    287
5 28    25 10    287
5 28    25 10    287
5 28    25 11    287

5 28    25 16    281
5 20    25 22    275
5 18    25 25    273
5 03    25 38    261
5 01    25 88    213
5 00    26 13    189
4 83    26 31    172

3 99    26 56    149
2 74    26 79    127
1 27    27 00    107

(0 00)
0 03

0 06

0 09

0 15
0 22

0 29
0 36

0 43

0 55
0 66

o 75
0 92

1 07

0 00
0 03

0 06
0 09

0 14

0 22

0 29

0 36

0 42
0 54

0 65

0 74

0 91

1 05
1 17

(300)  (0 00)
289    0 03
288    0 06
286    0 09
283    0 14
280    0 22
276    0 29
265    0 35
249    0 42
208    0 54

403      8 15    34 070     4 10     150
486      6 54    34 047     3 27     100
567      5 40    34 045     2 00     117

●SCCC MINNETONKA,May 16, 1963:1958 CCT,30° 001N, 140° 03'Wi souming,2000+fm:Wind, 170° ,force 4: H-5
weauler, cloudy:sea, rough;wire angle, 16°

0     18 58    34 916     5 20a)   289
11     18 50    34 906     5 28     288
49     18 30    34 858     5 28     286
82     17 77    34 779     5 28     280
101     17 46    34 735     5 20     276

115     17 28    34 697     5 18     274
134     16 96    34 654     5 17     270
152     16 08    34 535     5 01     259

172     14 76    34 427     4 86     239
200     12 08    34 079     5 01     213
229     11 25    34 098     5 01      197
252     10 75    34 106     5 01     188
285     10 09    34 120     4 92     176
329      9 86    34 118     4 64     165
382      8 35    34 079     4 16      152
466      6 58    34 001     3 29     134

556      5 40    34 040     1 83     117

629      4 86    34 196     0 91      99

USCGC MINNEToNXA; May 17, 1963i 22og GCT:' 3o'oo'N, 140"00rw; Bourding, 2000+ fm; wind, l?o', force 4;

weather, paatly cloudyi sea, moderatei wire angle, 13".
H-6

2     18 99    34 900     5 23     300
12     18 76    34 979     5 23     289
46     18 32    34 901     5 22     284
75     17 96    34 826     5 27     281
95     17 56    34 752     5 27     277
109     17 32    34 731     5 25     273
123     16 88    34 681     5 15     26?

(18 99)  (34 90)   (5 23)  (24 97)
18 80    34 98    5 23    25 08
18 66    34 96    5 23    25 10
13 53    34 94    5 22    25 11
18 27    34 90    5 23    25 15
17 96    34 83    5 27    25 17

17 48    34 74    5 27    25 22
16 79    34 67    5 13    25 33
15 40    34 48    4 94    25 50
11 93    34 11    5 00    25 93

0

10

20

30
50
75

100

142     15 92    34 521     5 00     257       125
162     14 66    34 428     4 87     237
192     12 24    34 131     5 00     212
215     11 52    34 104     4 98     201

150
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a) Alternate value, 5.05 mI/L, not used in interpolation.
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H-7

H-9
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USCGC MINNETONXA; May 18, 1963;1937 GCTi 29'56'N, 140"00rw; sounding, 2000+ im; wind, 180", force 3:
weather, clear:sea, rough;wire angle, 11°

1     19 26    34 920     5 30a1    305
11     18 95    34 9■ 4     5 30     298
40     18 41    35 002u    5 26
65     18 23    34 902     5 30     282
84     18 11    34 964u    5 23
99     17 68    34 763     5 12     279

114     17 50    34 745     5 30     276
132     17 26    34 688     5 25     275
152       -      34 632     5 16
176     15 28    34 487     4 94
202     12 52    34 134     5 00

(19 26)  (34 92)   (5 30)  (24 91)   (305)   (0 00)
18 96    34 91    5 30    24 98    298    0 03
18 78    04 91    5 29    25 03    294    0 06
18 60    34 91    5 23    25 07    290    0 09
18 34    34 91    5 28    25 14    284    0 15
18 18    34 89    5 27    25 16    281    0 22
17 67    34 76    5 13    25 19    279    0 29
17 35    34 72    5 28    25 23    274    0 36
16 88    34 65    5 19    25 29    269    0 43
12 69    34 15    4 99    25 82    219    0 55
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200246

217

H-8 UScGc MTNNEToNKA; May 19, 1963; 1912 GcT; 29'54'N, 140'00.srwi soundinS, 2oo0+ fm; wind, 180c, Iorce l;
weather, partly cloudy; Bea, rough; wire angle, 03'.

USCGC MINNETONKA; May 20, 1963; 1913 GCT; 29'29'N, 139'58rW; sounding, 2000+ Im; wind, directioD miss-
ing, Iorce ]i weather, cloudy; sea, rough; wire angle, 00c.

1     19 22    34 898     5 20     306
12     18 98    34 964     5 20     295
42     18 40    34 873     5 25     288
68     18 29    34 867     5 25     286
88     17 98    34 806     5 17     283
102     17 68    34 745     5 26     280
117     17 48    34 716     5 29     278
137     17 16    34 672     5 21     274
157     16 32    34 554     5 10     263
182     14 92    34 462     4 92     240

1     19 57    34 913     5 12     313
11     19 15    34 912     5 19     803
41     18 49    34 877     5 25     290

65     18 30    34 859     5 22     286
86     18 12    34 829     5 17     284
100     17 77    34 762     5 20     281
115     17 54    34 720     5 25     279
134     17 22    34 673     5 20     276
154     16 71    34 608     6 08     268
179     14 36    34 325     4 91     239
204     12 32    34 125     4 99     214
229     11 30    34 056     5 01     201
259     10 70    34 128     4 94     185

293     10 20    34 148     4 80     176

344      9 26    34 102     4 56     164
408      7 82    34 045     9 93     147

0   (19 22)  (34 90)
10     19 04    34 96
20     18 79    34 95
00     18 59    34 91
50     18 36    34 87
75     18 21    34 85

100     17 73    34 75
125     17 34    34 69
150     16 80    34 61

(5 20)  (24 91)   (305)   (0 00)
5 20    25 00    297    0 03
5 22    25 06    291    0 06
5 24    25 08    290    0 09
5 25    25 10    287    0 15
5 20    25 12    285    0 22
5 25    25 17    281    0 29
5 25    25 21    276    0 36
5 17    25 28    270    0 43

(19 57)  (34 91)   (5 12)  (24 82)   (313)   (0 00)
19 16    34 91    5 19    24 93    303    0 03
19 00    34 91    5 21    24 97    299    0 06
18 70    34 89    5 24    25 03    294    0 09
18 42    34 87    5 23    25 09    288    0 15
18 22    34 84    5 19    25 11    286    0 22
17 77    34 76    5 20    25 16    281    0 29
17 38    34 69    5 22    25 20    277    0 36
16 92    34 63    5 12    25 21    271    0 43
12 62    34 15    4 97    25 83    218    0 56
10 86    34 11    4 97    26 13    189    0 66
10 07    34 14    4 77    26 29    174    0 76
8 02    34 05    4 05    26.55    150    0 92

a) Alternate value, 5. 06 ml,/L, not used in interpolaflon.
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H― 10
USCGC MINNETONXA; May 2I, 1968;1912 cCT; 29"S8rN, 139.S?,W;'ounding, 2000+ fm; wind, 0?0., force 1;weather, partly cloudy; sea, rough; wire angle, OS",

1     20 28    34 957     5 10     328
11     19 17    34 929     5 16     302
41     18 60    34 961     5 24     286
66     18 48    34 951     5 20     234

86     18 60    35 010     5 07     232
100     18 46    34 974     5 15     282
115     17 69    34 768     5 27     279
134     17 31    34 704     5 22     275
154     16 94    34 646     5 14     270
180     14 67    34 360     5 01     242
203     12 86    34 153     5 01      222
229     11 66    34 071     5 01     206
258     10 93    34 121     4 98     19o
293     10 43    34 168     4 88     178

342      9 56    34 130     4 69      167
405      8 86    34 069     4 20     153
480      6 54    34 027     3 14      132
559      5 44    34 042     1 87     117

(20 28)  (34 96)  (5 10)
19 20    34 93    5 16
18 95    34 94    5 21
18 77    34 95    5 23
18 53    34 95    5 21
18 51    34 97    5 13
18 46    34 97    5 15
17 48    34 73    5 24
17 01    34 66    5 15
13 08    34 17    5 01
11 12    34 1■     4 99
10 32    34 16    4 85
8 47    34 07    4 23
6 25    34 03    2 84
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(24 68)

24 94
25 01

25 06
25 12
25 14

25 15
25 21

25 27
25 75

26 03
26 26
26 49
26 78

1327) (o oo)
303    o o3
296    o o6
291    o o9
285    0 15
283    0 22
282    o 29
277    o 36
271    o 43
225    o 56
194    o 67
177    o 76
155    0 93
128    1 o8

USCGC MINNETONKA; May 22, 1963! r859 cCT;30.0g'N, 140.01,W;sounding, 2000+ fm; wind, 0S0", force 4iweatler, partly cloudy; sea, moderate; wire angle, 08".
H― H

1     19 82    34 991     4 93     o14
11     19 78    34 994     4 96     312

36     18 81    34 997     5 18     288
46     18 67    34 984     5 12     286

61     18 60    34 972     4 96     285
75     18 46    34 947     5 00     284
100     18 61    35 007     5 08     283
119     17 89    34 886     5 15     278       125
139     17 33    34 719     5 14     274       150
168     15 49    34 468     4 95     252       200
197     13 13    34 236     4 95     221       250
237     11 30    34 081     4 95      199       300
267     1o 74    34 136     4 90     185       400

9 84    34 111     4 80      173       500

8 82    34 106     4 38     157       600
6 58    34 024     3 27      132
5 36    34 072     1 70     114
4 92    34 160     0 88     1o3

¶ :貯 監 認

=認

境 :貯 :r
19 67    35 00    4 98    24 87    309
19 10    35 00    5 12    25 01    295
18 65    34 98    5 10    25 11    286
18 46    34 95    5 00    25 14    284
18 61    35 01    5 08    25 15    283
17 69    34 78    5 15    25 20    278
17 00    34 67    5 12    25 28    270
12 95    34 22    4 95    25 82    219
11 03    34 10    4 93    26 09    193

10 11    34 11    4 87    26 26    177
8 39    34 09    4 18    26 52    152
6 26    04 03    2 99    26 78    128
5 15    34 11    1 32    26 97    1o9
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USCGC MINNETONKA; May 23, 1963; 2Ot8 cCT; 30.00rN, 140"00,W; sounding, 2OOO+ fm; witrd, OgO., force 4;weather, cloudy; sea, roughi wire angle, 13".
H-12

2     19 70    34 967     5 13     312
12     19 63    34 952     5 21     312
31     18 84    34 935     5 27     294
41     18 64    34 929     5 19     289
55     18 54    34 926     5 15     287
70     18 38    34 902     5 19     285
94     18 06    34 848     5 26     281

113     17 66    34 784     5 23     277
131     17 40    34 737     5 18     274
151     17 00    34 731     5 02     266
179     14 64    34 388     4.86     240
214     12 0o    34 079     4 96     212
242     11 20    34 119     5 02     195
291     lo 28    34 140     4 86     178
345      9 86    34 123     4 67     164
427      7 84    34 060     3 95     146
512      6 26    34 002     3 02     130
595      5 26    34 078     1 57     113

(19 70)  (34 97)   (5 13)  (24 84)
19 64    34 95    5 20    24 84
19 62    34 95    5 22    24 84
18 86    34 94    5 27    25 03
18 58    34 93    5 16    25 09
18 31    34 89    5 21    25 18
18 20    34 91    5 25    25 17
17 48    34 75    5 20    25 23
17 04    34 73    5 03    25 32
12 94    84 16    4 90    25 77
11 01    34 12    5 00    26 11
10 14    34 14    4 82    26 28
8 35    34 08    4 20    26 52
6 47    34 01    3 13    26 73

(5 21)  (34 03)   (1 501  (26 94)
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(312)   (o oo)
312    o o3
312    0 06
294    o o9
288    0 15
284    o 22
200    o 29
275    0 36
267    0 43
223    o 56
191    0 66
175    0 76
152    0 98
132    1 08

(112)   (1 21)
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H-13
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USCGC MINNETONKA; May 24, 1963;2242GCTi 29"sg,N, 140'03,W; sounding, 2000+fm; wind, 090', force4;
weather, cloudy:sea, Inoderate,wire angle, 12°

1     19 78    34 949     5 01     316
11     19 74    34 961     5 09     314
30     19 32    35 095     5 15     294
40     19 00    35 036     5 11      290
55     18 79    35 012     4 99     287
69     18 82    35 054     5 07     235
93     18 84    35 098     5 12     282
113     18 32    34 948     5 11     280
132     17 86    34 869     5 09     275
150     16 72    34 770     5 00     256
180     14 94    34 515     4 72     237
214     12 52    34 211     4 89     211
243     11 46    34 158     4 89      196
292     10 44    34 127     4 94     181

0    (19 78)  (34 95)
10     19 74    34 96
20     19 59    85 02
30     19 32    35 10
50     18 85    35 02
75     18 83    35 07

100     18 82    35 09
125     18 03    34 90
150     16 72    34 77
200     14 20    34 46
250     11 20    34 14
300     10 30    34 12

(5 01)  (24 80)
5 08    24 82
5 11    24 90
5 15    25 03
5 00    25 09
5 09    25 14
5 12    25 15
5 10    25 21
5 08    25 42
4 79    25 75
4 90    26 09
4 93    26 23

(316)   く0 0o)

314    o o3
306    0 06
293    0 09
288    0 15
284    0 22
282    o 29
277    0 37
256    0 43

226    0 56
193    0 66
179    0 76

347 9 42    34 104     4 78     166

1     19 89    34 994     5 09     315
11     19 64    35 017     5 15     307
30     18 97    35 029     5 23     290
40     18 95    35 048     5 10     288
50     18 82    35 048     5 07     285
65     18 82    35 057     5 09     284
80     18 88    35 095     5 11      283
100     18 84    35 084     5 05     283
122     10 52    34 997     5 05     282

141     17 59    34 851     4 98     270
171     14 54    34 414     4 84     236
201     10 06    34 313     4 85     214
232     11 49    34 117     4 85     200
270     10 78    34 130     4 94     187
331      9 75    34 141     4 84     169
406      8 44    34 074     4 24     154
480      6 69    34 022     3 40     134
560      5 57    34 037     2 10     119

(19 89)  (34 99)   (5 09)  (24 80)   (315)
19 65    35 02    5 15    24 89    307
19 40    35 02    5 18    24 95    301
18 97    35 03    5 23    25 07    290
18 82    35 05    5 07    25 12    285
18 86    35 08    5 10    25 14    284
18 84    35 08    5 05    25 14    283
18 44    34 98    5 04    25 17    281
16 85    34 75    4 92    25 38    261
13 11    34 32    4 85    25 86    215
11 12    34 12    4 90    26 09    193
10 28    34 14    4 93    26 25    178

8 54    34 08    4 26    26 49    155
6 38    34 02    3 12    26 75    130

H― 14 USCGC MINNETONXA; May 25, 1963i 1936 cCT; 30"02'N, 140'01twi sounding, 2000+ fm; wird, 090., force S;
weatller, partly cloudy; sea, moderate; $/ire angle, 13',
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H-15 USCGC MINNETONXA; MEy 26, 1963;1932 cCT;30"01'N, 140.01.8rW; sounding, 2000+ fmi wtnd, OgO., force 3i
weathea, clcar; sea, rough; ryire angle, 11o.

2 20.02 34.968 5.00 320 0 (20.02) (34.9?) (5.00) 124,75], (320) (0.00)
12 r9.7? 34,974 5.15 314 10 19.80 34.97 5.13 ,8L 315 o.O3
32 19,22 35,0s4 5.19 254 20 19.65 34.98 5.t7 24,A6 310 0,06
42 19,15 35.105 5.09 289 30 19.24 35.04 5.19 25.0L 296 o.O9
51 19.18 35.129 5.06 288 50 19.18 3s.13 5.06 25.09 288 0.1566 19.10 35.147 5.13 2a5 75 19.14 35.18 5.10 25.14 283 0.2281 19.18 35.187 5.09 2U 100 19.06 35.1? s.O4 25.t5 2a2 0.30100 19.06 35.168 5.04 282 tZ, 18.?5 35.09 5.0? 25.t7 280 0.3?L24 18.78 35.099 5.0? 280 r50 17.36 34.84 s.05 25,32 266 0.44143 1? -94 34.932 5.09 273 200 12.95 34.22 4.* 25.82 219 0.56L72 14.80 34.450 4.82 239 250 11.05 34.13 4.90 26.11 191 0.66202 12.82 34.214 4,87 217 300 10.20 34.t4 4.52 26.27 176 0.?6232 11.54 34,125 4.A7 200 400 8.40 34.06 4.24 26.50 154 0.93272 10.59 34.130 4,93 183 500 6.32 34.01 3.00 26,75 130 1.08

330
404
478

9 81    34 143     4 85     170
8 30    34 054     4 21      153
6 67    34 002     3 34     135

`20

556      5 52    34 051     1 88     118
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H 6USCCC MINNETONKA,May 27, 1963:1930 CCT;29° 57:N, 140° 04'W:sounding,2ooo+fln:wind, 130° , force 2:
veather, partly cloudy;sea, moderate;wire angle, 08°

1     20 34    35 027     5 10     324
11     20 03    35 021     5 14     317
30     18 82    34 906     5 27     295
40     18 59    34 884     5 16     291

34 867
34 888
34 863
34 721
34 611
34 456
34 216
34 123
34 142
34 125

5 12
5 22

5 23

5 13
5 17
5 14

4 87
4 86
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4 88
4 73
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284

281

273
266

236
213

195

183

169
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0 66

0 76

0 93

1 08
1 21

(20 34)  (35 03)
20 06    35 02
19 80    35 00
18 82    34 91
18 46    34 87
18 29    34 88
18 08    34 86
17 20    34 71
16 10    34 57
12 62    34 22
10 93    34 13
10 22    34 14

0    (20 64)  (35 01)

10     20 38    35 01
20     20 00    35 00
30     18 89    34 89
50     18 54    04 91
75     18 09    34 83
100     18 00    34 84
125     17 23    34 69
150     16 43    34 60
200     12 85    34 24
250     11 22    34 13
300     10 29    34 13
400     3 40    34 06
500      6 28    34 00
600      5 10    34 18

(5 10)  (24 71)   (324)
5 14    24 78    318
5 17    24 83    313
5 27    25 02    295
5 12    25 08    289
5 23    25 13    235
5 13    25 16    281
5 17    25 26    272
5 09    25 41    257
4 86    25 88    213
4 88    26 13    189
4 82    26 26    177

(5 00)  (24 62)   (333)
5 14    24 69    826
5 21    24 78    318
5 29    24 98    298
5 23    25 09    288
5 32    25 14    283
5 32    25 17    281
5 26    25 23    275
5 08    25.36    262
4 90    25 85    215
4 94    26 08    194
4 97    26 24    178
4 20    26 50    154
3 00    26 75    130
1 26    27 04    103

USCCC MINNETONKA,May 28, 1963;1916 CCT,29° 56'N. 140° 02'W:sounding, 2000+fm:Wincl, 210° , Force 2:
weather, paruv cloudyi sea, rough,wire angle, 08°

50     18 46
65     18 32
80    18 28
100     18 00
123     17 29
141     16 62
171     14 70
200     12 62
230     11 24
271     10 64
330     9 70

488

571

6 46      -        ―

5 42    34 072     1 85

H― 17

2     20 64    35 010     5 00     033
11     20 36    35 011     5 15     326
31     18 88    35 003u    5 29
41     18 56    34 882     5 25

56     18 53    34 921     5 22
71     18 14    34 829     5 29
95     18 06    34 849     5 33

114     17 56    34 729     5 28
134     17 02    34 652     5 22
153     16 28    34 584     5 06
181     14 16    34 474     4 82al
216     12 15    34 140     4 99
245     11 33    34 134     4 93
295     10 37    34 127     4 99
349      9 60    34 118     4 69
432      7 64    34 029     3 91
527      5 84    34 002     2 63
602      5 07    34 187     1 23
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260
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USCCC MINNETONKA,May 29, 1963:2216 GCT;29° 591N, 140° 01'W:sO■ nding,2000+fm:Wind, 170° ,force 4:
veather, cloudy:sea, moderate,wire angle, 19°

2     21 01    35 200     5 03     329
11     20 61    35 228     5 02     316
30     18 82    34 855     5 23     299
38     18 60    34 864     5 19     293
52     18 49    34 903     5 06     288

66     18 83    34 879     5 14     286
89     18 08    34 855     5 19     281
107     17 54    34 754     5 17     276
124     16 98    34 642     5 20     272
143     16 06    34 527     5 10     260
170     13 98    34 310     4 95     232
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(21 01)  (35 20)   (5 03)
20 64    35 23    5 02
20 00    35 11    5 13
18 82    34 86    5 28
18 50    34 90    5 07
18 24    34 87    5 17

17 77    34 79    5 18
16 98    34 64    5 20
15 64    34 48    5 07
11 77    34 15    4 94
10 98    34 16    4 93
10 16    34 15    4 90
8 53    34 09    4 27
6 28    34 01    3 20

(329)  (0 00)
317    0 03
310    0 06
299    0 09
238    0 15
284    0 23
279    0 30
271    0 37
254    0 43
202    0 55
188    0 65
175    0 74
154    0 91
130    1 06

(24 66)

24 79

24 86

24 98
25 09

25 13

25 19
25 27

25 45

25 99
26 15
26 28
26 50
26 76

H― 18

201     11 72    34 234u    4 95
229     11 34    34 146     4 92
276     10 54    34 173     4 96

327      9 76    34 126     4 81
406      8 41    34 088     4 23

195

179

170
152

115
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a)Mean value of 4 99 and 4 80 m1/L
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H― 19

H-20

H-21

USCGC MINNETONKA;May 30,19633 1933 GCT;30° 01'N, 140° 03'W;sounding, 2000+fm:wind, 170° ,force 3:
weather, partly cloudy;sea, moderate;wire angle, 08° .

V

V

USCGC MINNETONKA; May 31, 1963; 1909 GCT; 30'04rN, 140o00tw; sounding, 2000+ fm; wind, 160o, force 2;
weather, partly cloudy; sea, rough; wire angle, 05'.

1     20.47    34.971     5.05     331
11     20.10    34.953     5.20     323
30    18.39    34.799     5.30     293
39     18.26    34.808     5.23     289
47     18 38    34.873     5.21     287
62     18 36    34.909     5.30     284
76     18.30    34.897     5.34     284
94    18.26    34.903     5.15     282
117     17.58    34.805     5.20     273

1     20.76    34.957     5.07     340         0
11     20.36    35.048     5.12     323        10
31     18.74    34.891     5.30     294        20
41     18.52    34.893     5.24     289        30
50     18.38    34.869     5,17     287        50
65     18.21    34.862     5.19     284        75
80     18.22    34.890     5.22     282       100

100     17.88    34.821     5.20     279       125
123     16.78    34.631     5.16     268       150
143     15.28    34.396     5.05     253       200
173     13.22    34.197     4.97     226       250
203     11.70    34.072     5.00     207       300
232     10.96       -       5.03               400
272     10.48    34.130    4.97     182       500
333      9.35    34.116    4.71     165
406      8.07    34.056    4.06     150
482      6.45    34.019     3.08     131

562      5.41    34.056     1.89     116

0     19.70    34.702    4.88     332         0
9     19.66    34.705    4.88     330        10

32     18.70    34.694     5.27     308        20
41     18.67    34.793    4.96     300        30
54     18.88    34.874    4.86     299        50
68    18.87    34.954    4.94     293        75
91     19.09    35.056    5.01     291       100

109     18.54    34.935     5.02     287       125
126     18.16    34.870     5.03     282       150
154     16.80    34.638     5.02     268       200
180     14.27    34.268    4.95     241       250
216     11.96    34.033    4.89     214       300
244     10.88    34.012    4.87     197       400
291      9.68    34.043    4.59     175       500
350      8.48    34.051     4.09     156       600
444     6.60    33.997     2.97     135
531      5.46    34.073     1.55     115
601      5.10    34.185     2.63     103

(5.05)  (24.63)  (332)  (0.00)
5.19    24.70    325    0.03
5.25    24.81    315    0.06
5.30    25.04    293    0.10
5.23    25.10    287    0.15
5.34    25.14    283    0.23
5.15    25.16    281    0.30

(5.07)  (24.55)   (340)   (0 00)
5.12    24.71     325     0.03

5.22    24.84    312    0.07
5.30    25.01    296    0.10
5.17    25.10    287    0 15
5.21    25.15    283    0.23
5.20    25.18    279    0.30
5.16    25.32    266    0.37
5.02    25.52    247    0.43
4.99    25.93    209    0.55
5 01    26.14    189    0.65
4.87    26 29    174    0.74
4.10    26 53    151    0.91
2.80    26.78    128    1.06

0    (20.47)  (34.97)
10     20.15    34.95
20     19.60    34.90
30     18.39    34.80
50    18.38    34.88
75     18 30    34.90

100     18 20    34.90

(20.76)  (34.96)
20.40    35.04
19.65    34.96
18.78    34.89
18.38    34.87
18.21    34.88
17.88    34.82
16.60    34.60
14.82    34.34
11.83    34.08
10.72    34.09
10.00    34.13
8 19    34.06
6.18    34.02

usccc MINNEToNKA; June 2, 1963; 1246 GCT;30"38rN, 136'02rw; sounding, 2000+ fm; wind, 060o, force 6;
weather, partly cloudy; sea, rough; wire angle, 25o.

19。 70    34.70
19 65    34.70
19.50    34.70
18.73    34.69
18.83    34 85
18.92    34.97
18.97    35,04

18.25    34.88
17.05    34.68
12.88    34.11
10,72    34.01
9.49    34.04
7.43    34.01
5.83    34.04
5.11    34.18

4.88    24.63    332    0 00
4.89    24.64    331    0.03
4,94    24.68    327    0.07
5.27    24.87    309    0.10
4.90    24.97    300    0.16
4.97    25.04    293    0.23
5 02    25.08    289    0.31
5 03    25.14    284    0.38
5.02    25.28    270    0.45
4.91    25.75    226    0.58
4.83    26.07    194    0.68
4.52    26.31    172    0.78
3.53    26.60    145    0.94
1.94    26.84    122    1.08
2.63    27.03    103    1.20

130



V

DIST'RIBUTION r.rsT

Inter-American Tropical TuDa Commi6sion
(c/o Scripps Institution of Oceanography)

Mr. E. B. Bennett
Dr. M. B. Schaefer

U. S. Bureau of Commercial Fisheries
(c,/o Scripps Institution of Oceanography)

Dr. E. H. Ahlstrom
Mr. Gerald V. Howard
Mr. Robert W. ol en, Jr.

Scripps Institution of Oc e anography

Mrs. A. Alvariio de Leira
Dr. Maurice Blackburn
Dr. Edward Brinton
Dr. T. J. Chow
Dr. Abralam Fleminger
Mr. Jeffery D. Frautschy
Mr. John D. Isaacs
Dr. Martin W, Johnson
Mr. Hans T. Klein
Miss Margaret D. Knight
Mr. Garth I. Murphy
Dr. C. B. Murty
Mr. Joseph L. Reid, Jr.
Dr. Roger Revelle
Mrs. Margaret K. Robinson
Mr. Gunnar I. Roden
Dr. Richard H. Rosenblatt
Mr, Richard A. Schwartzlose
Mr. George H. Snyder
Dr. Warren S. Wooster
Dr. Klaus B. Wyrtki
Library, AOG, SFA
Library, DCPG, SFA (20)
Library, SIO, Archives
Library, SIO, Circulation (2)



0:STRIBUT10‖ L:ST

■■. ロエLL=A● ALLE■ , JR.

“
=HIICApoLIS HONEV●

CLL, LTD.
SCATTLE DEVeLoP“ENT LABORATORY
5,05 SH工 LSHOLE AVCNUE. ll. 口.

SEATTLE 7, ,ASH工NOTON

ER. D L. ハL,LKSO■
●HI口

', HO. PAC. FISHERIES EXPLORAT工
∝

O CeAR RESEARCH
2725 11oNTLAKE BLVD.
SEATTLE 2, 口ASH.

DR. ERICST R. ■●DERSO絆
CODE 22,,
u. S. NAVY ELECTRONICS L・IBORATORマ
SAN DIECO う2, CALIFORN工 A

"R. 
▼工ιLTA“ ANDERsON

BURCAU O' CO■ HERCIAL FlSHER=ES
B10LOG工 CAL LABORATORV

BRUNSW工 CК , 0口ORO工 A

ER. THO"11 S. AuST工 ll

BURCAu OF CO“ IIERC=AL F工 SHERIES
B10LOCICAL LABORATORY
BUILDINO '4, NAVY YARD ANNEX

'ASH工
NCTON 25, D. 0.

口R. ロエLL工 AE E. BATZLER
coDE 2232
●. S. NAVV ELECTRONlCS LABORATOnΥ
SAN OIEC0 52, CALlFORNIA

“

R. FtteDER工 OК H. BERRY
u.S. BUREAU OF CO“口CncIAL FISHERIES
P. 0. BoX 200
BRUNS口 IcК , C10RCIA

HR. ●. R. BEYEn
D工RECTOR OF PuRCHASIttC
FLORIDA STATE uN工VeRSITV
TALLAllASSEEI, FLORIpA

DR. ROLF DOL工
"HoPKINS uARINE STAT工0"

PACIFIC CP・ OVE, cALIFORNIA

BRrTrSH Jorけ ,sERVICeS
(MVY STAFF,
1910 K ST. ‖. 口.

●ASHllNoToN, D. 0.

BRTTISE ●●sEU菫
DEPART“ ENT oF PRINTED DooК s_sB
STECHERT―  ltArNER, Il.・ ●.

ORDER No. AК  ,2461
LOllDON, W.c.  1.ENGLAMD.

CAPT. E. B. BRO口
「uo S. COAST AND GEODET工 C suRvE■

417 s. Hェ LL ST.  R00M う35
LoS ANOELES 13, OALIFORNIA

LIBRARIA″
BuREAU Or CO“ IIERC工 AL F,sHERIEs
B10LO● ICAL LABORATORマ
p. 。. Box 3850
HONOLULu 12. HA口 Aエ エ

LABORATOnt DIItCcToR
3uRIIAu OF CO“ MERCIIAL F工SHERl●S

B工OLOCICAL LABORATORY
u. s. Pェ sH AND 口ILDL工 FE SCRVICE
●ASHIHGTON 2,, D. C.

CSIE
DIYISIOII OF BIOLOCICAL NESE!RCN
BUNEAU OI COMUERCIAL FISHENIES
U. S. DEPAR?I'ENT OT' THE IIJTERIOR
IASIINCToN 25, D, C,

LABORTTORT DIRECIOR
BUREAU OP COIIERCIAL FISHERIES

:CSTflTOLOGICAL LABORAAORY
IJ. S. I,IATIONAL IUSOUI
rasHINcTo[ 2t, D. C.

IR, J. C.8Unt,lElIE, CflAIRUAI
IIRIXE RESETRCH CO!I!I!IEE
P. 0. BOr 907
LOS ALTOS, CALItrORIIIA

DR. TATTE V. EURT
P]OTESSOR OE OCEANOGRAPIIY
DdPAR.TIETT OI. OCEAI,IOGRAPIT
OREGON STATA UNIVERSITI
CORVALLIS, ONEGON

LIBRARIAIT 4
DEPARTIIENT OF I'ISH AND CAIIE

CTLIFORNIA STATE FISIIiRIES LAB'
ISRUINAL ISLAND, CALIiORNIA

CAPTTA!| DE IIIVIO
LUIS R. A. CAPURRO
SERVICIO DE II]DRCcRAFIA NAVAL
TVEIIIDA IIOiITES DE OCA 2124
EUAdOS AlRES, ARCEIITINA

LIBNIRT
OCEINOCRIPI]IC GROUP

CEr{IRAL fISIIERIES ExPERIt:CilT STirTI0ll
PUSAN, I(OREA

IR. HANOLD B. CLE]IENS. JR.
XARINE RSSOURCES OPERATIONS
CALIFORNIA STATE fISI]ERIES LAB.
TERI(INAL I3LAND, CALItrORNIA

IISS NAXCY R. COIAII, L]BRABIAII
I{ATTRAOANSETT qARIIiE LA3OSATORI
UNIVERSITY OF RiIODE ISLAIID
(INGSTON, RHODE ISLAND

CFIET
DIVISION OF FISHERIcS
c. s. r.8, o.
P.O. BOX 2l
CRO;]'JLLA, II.S.g., AIJSTNAILIA

rR. E.E.COUGHRAIT
EllvIRO!,lllENTAL STU)IES INSTITUTE
P.O. BOr 6 564
SAN DIEGO, CALIF.92IO5

LIBRIRIAI{
c. s. r. R.0.
DIVISION OF FISHERTES E OCEAIICCRIPT'
P.0.Box 21
CBOIIULLA, N.S.[., AUSTRALTA

DR. O. I. CRESSTELL
TIBURON OCEANCCRAPfl IC IIISTI?UT8
TIBUBOI{, CALITOBNIA

I8. R. S. CROI(ER, EXEC. DIR.
PICIfIC IARIIJE SISIIERISS COIIIISSIOI
741 STATE OFPICS BI'ILDIIIO
1{00 s. t. FrFTlt lvEltuE
PORTLIND I, OREGOI{

HERR" PRoF. DR. ハ. DEArT
STERN口ART,STRASS口 ,8
工NNSBRUCK
AuSTR工A

DEUTSCHE AК ADE“
=E DERロエSSE"sCHAFT'N Zu BERL工 ll

工NsTITuT FUR IIEERCSKuNDE
WARNE“ONDE, sEESTR. 15
BERLIN. OERllANY

DEUTsCHEs HYDROCRAPHIScHES INSTITUT
BERNHARD― NOCHT― sTR. 78
Ho腱BUR0 4, OEnllANV

DIRECCFO● cENIRAL DE PESCA E
INDuSTRIAS CONEXAS

EsTAC工 oll DE B工 oLocIA MARINA
CASA DEL 

“

ARINA

“

AZA■LAN, SINALOA, 
“

EXICO

■R. ROBERT L. EBERHARDT
TECHNOL00Y ‐ AS口 と occAN SYSTE日 3
LOCKHEED AIRCRAPT coRPORATIoll
CALIrORNll DIVls工oN
BORBANK. CALI FORIIIA

DR. S. A. EL IARDA●エ
SCIEHCas
SAN 」OSE STATE COLLEO●
SAll 」OSE, CALIFORN工 A

'tRECTOR OP,■
S1lRCII

Fヌ SH CO“ urSSIOl1 0F OREGO"
ROulE l, Box 311
CLACrA“ AS, ORE00N

DR. R工 CHARD H. FL“
=NcuNIVERSITY oF ●ASHINGToN

OCEANoORAPHIC LABOnATORIES
SEATTLE ,, WASHINOToN

DR. PAUL 

“

. FYロ
WOoDs "oLE OcEANOCRAPロ エo ェllsT.
WOODS HoLE, 

“

ASSACHUSETTs

PROF. 」A“●S A. OAS'
DIVIS10N O, NATURAL RCSOURCCS
HuИ BOLDT STATEI coLLEOE
ARCATA, CALlFORN工A

DR. ROBIIRT H. OIBBS, 」R.
DEPT. OF BIOI.OCV
BOSTOll uNIVERSrT了
BosTON l,, 

“

ASS.

"R. RAFA●
L SOTO CIL

SECRETAR10 CENERAL
uH工 VERS10AD DE BAJA CALIFORN工 A
■●XICALI. B. C

“

EX工C0

DR. DONI S. CORSL工 lt●

DEPART■ CNT oP cEOLOCY
ONIVERSITY OF SOuTHERN CALIFORN工 A
LOS ANOELES 7, CALIFORN工 A

日R. CRARLCS o. o●NllERSOF

"ATER QUALITr sECT10NU. S. PUBLIC HEALTH SERV工 CC
i014 BROAD口 AY
OINCINNATl, OH10,  4,202

V



V

V

DR. D. TI . P8I'I'CHABDT DIRECTOR
CHESAPEAKB BAf II'ISTITUTE
THE JOHNS IIOP'{II{S UNIVENSITTI21 TJARTLAND HAI,L
BALTi;IORE 18, IIARILAND

rR. D. T. PRIVETT, LIBRARIAII
NATL. INST. OF OCAANo0RAPIIY
TOBf,LEI
NEAR GODALIIING
SUNRCY, ENCLAiID

PUSAN FISEERIES COLLECE
PUSAII
rOEEA

xR . JoH!.t RADoVICfi, CHIEF
TARI}IE RESOURCES OPERATIONS
DEPARTE{ENT OF FISH AND CAUE
722 CAPTTOL AVENUE
sACRAUeNIo, CALIF.

DR. G. A. RILET
BINGHAM OCEANOGRAPHIC FOUI{DATIOI{
IALE UNIVERSITY
NEU HAVEN, CONN.

DIRECTOR PEDRO IIERCADO SANCIIEZ
ESCUELA SUPERIOR CIENCIAS IiARINAS
UNIVERSIDAD AUTONOI,IA DE BAJA CALIF.
APARTADO DA CCRRSOS 45]
ENSiir,:ADA , B. C. , ilEXIC0

LTBRARIAI{
SAN DIEGO STATE COLLEGE
SAN DIEGO 1't CALIFORNIA

rR. DOII T. SAXBI
CALIFORNIA DIVISIOII
CALIFORNIA PACKING CONPORATIOI{
2600 SEVENTH STREET
BiRl(aLirr ro, cALrF'oRNrA

XR. PHILLTP E. SEELII{CER
coDE rlrl5
Box 7
POINT MUGU I'IISSILE SANGE

PCI:'l'i dUCU , CALI! u:til IA

DR. O. E. SETTE, CHIEF
BUREAU 0F CO:rrl.lERCIAL FISIIERIES
BIOLOGICAL LABCSATORY
450-B JORDA}I H.lLL
STA:itrOED, CP.LIJ J:iIIIA

I{R . Y. T. SHANNOI{
CALIF, DEPT. OF FISH AIID GA['E
926 J STREET
sAcRAr,lSNTo 14, CALTEoRNIA

I'R. D. SgOJI
JAPANESE H:DROCRAPHIC OTFICE
TS UKIJ I
TOKfOi JAPAII

DR. REIUER SIUONSE}I
INSTITUT FUR UEERESKUNDE
HOHENBARGSTRASSE 2
KIEL, GEB}IAIiI

trR3, illPE S. S!rITH, DIRE0TOR
lgcc},IcAL LIBRARY DMSION
D'PART;I!:NT OF THE NAVY
U.S.IJAV.{L CIVIL Ei,I3II,:EEAI:]G LAB.
P"t-.T Hiaiiei.ia, c LIi'. g]40I

IR. ■. Eo STETART
, CALIFo STATE cHA“BER OF COiEERCE
550 BuSH sTREET
SAN FRANCISC0 4, CALIFOR‖ 工A

PROF. HENRΥ  
“

。 SToVIEL

"ASSCHusETTS INSTITuTE OF TECH■
OLOGY

BLDG. 24, R00■  522
CAttBRIDGE 59, =ASSACHUSETTs.

DR. ■. TAKENOじ TI
OC=ANOGRAPHICAL SECT10N
JAPAN ttETEOROL001CAL ACENCY
CHUO― KU
TOK■0, 」APAN

IR. ■ORIA‖  TEBBLE
AIINELIDA SECT10N
BRITISE MUsEUll, IIATURAL illsTORΥ
CRO■■ELL ROAD
LONDON SW 7, ENGLAND

DEPARTIENT OF OCEAN00RAPHY
TEXAS A. AND ■. COLLEGE
COLLECE STAT10N, TEXAS

IR. A. 」. THOllSOI
OFFICIAL SECRETARY
NEW SOuTH wALEs COVERNVENT OFFICES
56, STRAND
LO■ DoN, ■. Co 2, EHCLA::D

DRo R. B. TIBBY
EANCOCK FOUNDAT10N
U. OF SOuTHERN CALIFORNIA
UNIVERSITY PARK
LOs ANCこ LES 7, CALIFORilIA

DR. I. UDA
TOKYO U. oF FISHERIES
MINATO―KU
TOKYO, JAPAII

COVL・ANDI10 0FFICER
usCO oCEAN00RAPHIC UNIT
Uo S. NAVΥ  YARD ANNEX
VヽASHINGTON 25, Do C。 , 20590

LIBRARIA■
U. So COAST AND GEODETIC suRVEY
WASHINGTON 25, Do C.

Uo S. FISH AND llfILDLIFE SERVICE
TIBURON llARI‖ E LABORATORY
P, 0. BOX 98
TIBURON, CALIFORNIA

LIBRARl■ ‖
Uo S. NAVAL CIVIL ENGINEERING LAB。
PORT HuENE口 E, CALIFORNIA

Uo So NAVAL 00EANOGRAPHIc o「 FICE   I
NAVY DEPARTIENT
WASHI‖GTON 25, Do C.
ATTN _ DR. BOYD E. OLSON

DIVIslo:l oF OCEAN00RAPHY

:t:ち ::Vl:。 11111:::vI:ST STATlol
PASADENA, CALIPORNIA
ATTNo cODE P- 803ろう・

Uo S. NAVY ELECTRONICS LABORATORY
SAN DIE00 52, CALIF.
ATTIIo CODE 2420, LIBRARY

2

uヽlVERSITY OF CALIFORIIA   2
sERIALS DEPART“ ENT
CONERAL LIBRARY
BERKELEY 4, CALI「ORNIA

PUBLICAT10NS OFFICE
101 UNIVERSITY HALL
THE uNIVERSlTY oF CALIFORllIA
2200 UNIVERSITY AVE.
BERllELEY 4, CALIF.         2

DIRECTOR
UNIVERSIT■  OF MIAttI

"ARINE LABORATORYCORAL CABLES, FLORIDA

LIBRARIA‖
UNIVERSITY OF TASHI■ 0■01
0(lLAN00RAP::IC t,A3,PATORIES
FRIDAY HAR30R, 7ASH.

LIBRARIAN
UNIVERSITY OF ■ASHINOTON
OCEAN00RAPilIC :,ABOPATORIES
SEA::LE 5, VASH。               2

DIRECTOR
UNIVERSIIY OF TASHINGTON
SCH00L OF FISHERIES
SEATTLE 4, TASH.

IR. 01LBERT Co VAN CAllP, sR.
VAN CAttP SEAF00D COttPANY
8■ O VAN CAldP STREET
POR■ OF LO:10 B=ACI1 2, CALIFoR::IA

IR. RIcHARD C. VETTER
SEC'Y. TO COHLl. oN OCE。
‖AT101マ AL ACADE‖ Y oF sCIENCE
2101 oolls.lllUT10N AVENUE
■■SHI:13■ Oi1 25, D.C.

DRo R, ■. TALК ER
UNIVELpsll Y oF(:ALIFGRNIA
DEPARf:lBNT OF ZO:)L00Y
LOS A:l:,El´ ES 24, CALIF.

DR. "。  PAT  WENNEKEIIS
DEPARTttENT OF THE NAVY
OFFICE OF HAVllL R=SEARCH
1000 0'ARY sTRFET
SAI IRA'lCISCo, c■ LIFOR‖ IA 94101

DRo HAJ11lE YAIA・ .lAKA

CHIEF oF TUNA oCEAN00RAPHY
NA1lKAI RE01oNAL FISil. RESo LAB。
6-cHo■ 3, sA:IBA SilI― DORI
KOCHl― sHl, 」APA‖

DR. KOZO IOSHlDA
CEOPHISICAL IitsT.
TOKYO UNIVERSITT
TOK■ 0, 」APAN



IIAICOCR LIBRARY OF B10LOGΥ ■ OCEANOGRAPH
ALLA‖ H■‖000K FOU‖ DAT10‖
URIVERSIT■ OF SOo cALIF.
LOS A‖GELES 7, CALIF。

DR. IILLIAI 」. HARCIS, JR。 , DIRECToR
v工 RGI■lA IISTITUTE OF IARINE

SCIENCSS
CL00CCSTCR POINT, VIRCINIA

IRo JOHH IIArF
, SEAFARERS' INTERNAT10NAL uNloN OF
IORTH ■■ERICA
450 HARRISON STREET
SAN FRANCISC0 5, CALIFORNIA

DRo ROBERT ■. HIATT
UNIVERSITY OF HAVAII
HOl10LULU 12, HA■ AII

IR. KOJI HIDAKA
OCCAN RESEARCI INSTITuTE
UNIVERSITY oF ToKY0
TOK■0, JAPAN

IR. T. HIRAN0
TOKAI REC10NAL FIsHERIES
RESCARCH LABORATORY
TSUKSHIttA
TOK■ 0, JAPAN

D=RECTOR         ,
IGY ■oRLD DATA CENTER A

OCEANOGRAPHY
WASHINGTON 25, DoC.

DIR。 , INST. DE GEOFISICA
TORRE DE CIENCIAs. 5ER PIS0
UNIVERSIDAD ::ACIO:ヾ AL AUTO'(0‖ A
DE MEXICO
VILLA oBRE00:1, D. F。 , lEXICO

INSTITUTO NAC10NAL DE
INVESTIGAC10NES B10LoOICO― PESOUERAS
CARll10NA Y VALLE NO。  lol, PISo ‖o, 4
■EXICo 7, D. F。 , 饉EXIcO

DIRECTOR
EsTAC1011 DE BIOL001A rARI!:A
INSTITUTO TECHNoL001CO DE Vr‐ RACnr.lz

HEROICA, VERACRUZ
VERACRUZ, lvlEX ICO

DR。  ■. C. 」ACOBS, DlRECTOR
NAT10NAL OCEANOGRAPHIC DATA CC::TER
VASHINGTON 25, Do C。

」APAN IETEOROL001CAL ACENCY
oCEAN00RAPHICAL SECT10N
TOKYO, 」APAN

DR. H. KITl■ URA
oOEANOCRAPHIC SECT10■
KOBE ■ARIN0 0BSERVA10RI
KOBE, JAPA‖

DR. Eo KOTO
INSTlTUTE oF FISHERIES
HOKKAIDO UNIVERSITT
HAKODATEっ  JAPAN

DRo E. C. LA FOND
00DE 22,0
uo So NAVY ELECTRONICS LABORATORY
SAN DlEC0 52, CALIFORNIA

HR. RO=nRT ‖。 LESSER
OCL:AN`)じR:,Pi:Y DEPART14ENT
RYL CAN10N FESEARCH FACILIT!
LOC`Ч

=ED―
 CALIFORNIA COIPANY

BURBANK, CALI「 ORNIA

DR. 」0■N LΥIAr
NAT10NAL SCIENCE FOUNDAT10N
WASHINGTON 25, DoC.

■R。  」OSEPH ‖. lJARDESICH
1515 WEST FIFTEENTH STREET
SAN PEDRO, CALIFORNIA

IR. 」OHヽ C. llAPR, REG10NAL DTRECToR
BURL~■ U OF CO■ lERCIAL FIStiERIES
P. 0。  BOX 3830
HONOLULU 12, HAVAII

IR. 」OTARO IASUZU■ A
OCEANOGRAPHICAL SECT10N
」APAN IIETEOROL001CAL AGENCY
TOKYO, 」APAN

DR. HUGH 」. ldcLELLAN
DEPARTMENT OF ocEAN00RAPHY
TCXAS A. AND lrl. oOLLECE
COLLECE STAT10::, TEXAS

DRo CILES W。  ■EAD
14USEUirl oF COIIPARATIVE 200LOGY
HARVARひ  UNIVERSITY
CA■3RI「」GE 53, IASSAC'lUSETTS

IRo ARTHUR H. ∬ENDONCA
力 Ro E. B00TH CoMPANΥ , Illc。
3150 THIRD STREET
SA:: FRA,ICIS00 24, CALIFOR:IIA

DR. Ro C. LIILLER, DIRECTOR
CALIFORNIA ACADEUY oF SCIE!!CE
GoLDEN CATE PARK
SAN FRAIiCISCO 18, CALIFORNIA

DRo RICHARD G。  

“

lLLER
FORESTA INSTITUTE
ROuTE l, BOX 621
CARSON CITY, NEVADA

LIBRARIAN
IINISTRY OF ACRICULTURE, FIsIIERIES

AND F00D
FIsHERIES LABOPATORY
LO“ LSlo「 1, suf FoLK, E:iCl,A::D

LIBRARY
NANKAI REC10NAL FISHo RES. LAB.
6-2, SAl:BASHl― DORI, KOCHI― SIII

KOCHI, JAPAN

NAT10NAL ‖ARIIIE CONSULTANTS, INc。
1500 CHAPALA STREET
SANTA BARBARA, CALI「 ORIIA

LIBRARIAN
NAT10NAL OCEAN00RAPHIC DATA cENTER
WASHIIIGTON 25, Do C.

LIBRARY
NATURAL HIsTORY MusEUII
STANFORD, CALIFORNIA

DRo Ao W. llo NEEDLER, DIRECToR
PACIFIC B10L001cAL sTAT10N
NANAI■0, B. C.
CANADA

DRo КENNETI S. ■ORRIs
UNIVERSIT■  OF CALIFORNIA
DEPT. OF Z00LOGY
LOS ANGELES 24, CALIF.

DR. RO=ERT ‖。 NORRIS
DEPT. OF PHYSICAL sCIEICES
UNI. OF CALIF.
SA,TA BARBARA CAIPUS
COLETA, CALIF.

DIRECTOR
N ORfICCIAN POLAR INsTITUTE
OBSERVATORIECT l
OSLO, 140RIAX

SRo RAUL E. OCAIPO T.
IMSTITUTO DE C80FISICA
CIUDAD UNIVじ RSITARIA
HEXIC0 20, D.F,, LIEXICO

cHIEF OF IIAVAL RESEARCH
OFFIC8 0F NAVAL RESEARCH
GEOPHYSICS BRA‖ CH

=ASHINGTON 25, Do C.

oFICINA DE PESCA ■0。  1
AVo RU工 Z NO。 4-5
ENSENADA, BAJA CALIFOR::IA
〕lEXICO

DR. YN■ VE H. OLSEN
」OtiRNAL OF ‖ARINE RESEARCH
YAi′ E UNIVERS1lY
llEW I:AVEN, CONN.

IR. HAROLD Do PALIER
UoSo NAVAL ORDNANCE TEST sTAT10N
3202 E. F00THILL BLVD.
PASADENA 8, CALIFORIIA

DR. ROBERT C. PACUETTE
CENERAL ‖OTORS CORPORAT101:
DE「ENSC SYSTEus DIVIS10■
30X T
SA:lTA BARPARA, CALIFOR:!IA

DR.Go L. PTC【 ARD
IllST. OF O(,EANOGRAPHY
t,ll二 VEPS1lY OF BRIIISH COLl・ IBIA
VAN■

'ilVER, 3. C.C IItユ DA

LIBRARI
PLANNING RESEARCII CORPORAT10N
lう うう WESTV00D BOUl.3VARD
LOS ANOELES 24, CALIFORNIA

DR. 0。  POGADE, LIBRARIAN
DEUTSCilER IETTERDICNST SEEIETTERAllT
HA■ BURO, GERtiANY

V

V

V


	Preface
	Introduction
	Personnel

	Tabular Data
	Alexander Agassiz

	USCGC
	Distribution List

