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INTRODUCTION

The data in this report were collected on Cruises 6707 and 6712 of the California
Cooperative Fisheries Investigations (CaICOFI) program by the RV Ellen B. Scripps
and RV Horizon of the Scripps Instituuon of Oceanography. The first two digits in this
cruise-numbering system represent the year of the cruise; the last two digits' the
month, The cruises preceding these in the series are 6607, 6609 and Special Cruise
6608 all of which appear in SIO Ref . 68-21; and 661.0, 6612 and Special Cruise 6611 aII
of which appear in SIO Ref. 69-2.

These data were collected in part and processed complet€ly by personnel of the Data

Collection and Processing Group (DCPG, MLR), Scripps Institution of Oceanography.

TABUI"ATED DATA

Data for both cruises presented in this report were obtained by bottle casts and by t}te
in situ Salinity /Temperature/Depth Monitoring and Recording System (sTD) and appear
in two forms:

]' For each stationon which an STD lowering was made, temperature and salinity
values at standard levels of depth were read, corrections applied as indicated by con-
tinuing comparison with the bottle cast observations and the usual computations carried
out. These data appear on the right half of the page under Standard Levels of Depth.

2. For those stations on which a bottle cast only was made or on which a bottle
cast was made in addition to the STD lowering, the bottle cast data appear on the left of
the page under Observed Levels of Depth, and standard depth values interpolated and

computed from the bottle cast data, to the right.

The data tabulat€d are of the sarne t)pe as have previously appeared in these reports;
the column headings from the computer are explained as follows:

V

Z
T
S

OXY
PHO
SIL
NIT
D*T
SIG*T
DD

Depth in meters
Temperature 'C
Salinity /."

Oxygen rl:,l/L
Phosphate pg at/L
Silicate W at/L
Nitrite pS at/L
61 cl/tan
ot c/L
AD dyn. m
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STANDARD PROCEDURES

In situ Salini"/Temperature/Deptll Recorder

The manufacturer of the srD claims for the temperature an accuracy of + 0 . 05 ' c on all
ralges with repeatability of +0.01'c and for the salinity an accuracy of +0.08% on ail
ranges with repeatability of +o.ot/*. r/ Except for the depth range corresponding to
the steepest part of the thermocline, where the salinity trace appears to fluctuate more
widely than the bottle samples can confirm, the results of this cruise support the
manufacturerrs claims .

continuing comparison of the data from each srD lowering with the sample botue obser-
vations for the corresponding location resulted in the following corrections being applied
to the standard depth values tabulated for the STD.

For Cruise 6707 the temperature was accepted without correction but attempts at adjust-
ing the salinity resulted in corrections varying from -O.SS/* to +0.0b/*. This wide
range was not the result of sensor malfunction but of various adjustments made to keep
the analogue recorder in operation,

cruise 6712 required temperature corrections varying with depth of -0.02'c at the
surface to -0,15'c at 500 meters. The salinity again required a greater correction
varying from +0.40/* to -0.04%".

Hydrographic Casts

The obserrved data have been plotted and then evaluated using the method described by
Klein' 3/ This involves consideration of their variation as functions of density or depth
and their relations to each other, and comparison with concurrent bathythermograph or
srD observations and with previous or adjacent observations. The Nansen-botfle-cast
data are tabulated at observed depths; the values at standard depths are computer inter-
polations according to a modified Rattray technique, l/ except that some property values
at standard depths have been determined from conslderation of other informatlon such as
bathythermograph traces and adjacent stations. These property values were entered in
the I'observed'r columns to prevent instabilities or to indicate features not covered by
the hydrographic cast. The values are indicated by notations (see FoorNorES).

f/tn situ salinity,/Temperature/Depth Monitoring and Recording System, Modei 9006,
.Tech. Rep. No. 102, HYTECH Marine products, The Bissett-Berman Corporauon.

Z/ft in, Hans T. A new technique for processing physical oceanographlc data. MS.
U R^tt 

^y, 
Maurice (1962) . Interpolation errors ancl oceanographic sampling. Deep-

Sea Res. 9: 25-37.
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To indicate degree of accuracy, t€mperatures are recorded in tenths of a degree when

obtained by bucket thermometer, thermograph, or bathythermograph, while temperatures
from reversing thermomet€rs or the STD are recorded in hundredths of a degree. The
salinity values obtained by salinometer are recorded to three decimal places, provided
they meet accepted standards. Ttre values recorded "have a reproducibility of +0.004/*
salinity at the 95 per cent probability level, and a probable accuracy of +O,Ot/* salinity
or better at the same level of probability."V The values are recorded to two decimal
places when only one determination per sample was obtained, or where there is doubt
concerning the accuracy of a particular sample, or of aII samples on a station. The
accuracy of all samples obtained by salinometer and recorded to two decimal places is
believed to be equal to or better than those obtained by manual titration.

On stations consisting of bottle casts only, extrapolated values and values interpolated
between remote observations are not indicated but canbe determined from the tabulafion
of observed depths. A hyphen is used to indicat€ a missing observed or interpolated
value. The time on these stations is the time of messenger release for the bottle cast.

The time listed for all sTD stations is the startdown time for the lowering, usually about

one-half hour before the bottle cast, When more than one bottle cast was made on station,
messenger times and wire angles are given in the order of increasing depth and a signif-
icant change in position during a multiple cast is listed similarly. Multiple casts are

indicated by a Ietter following all observed depths of each cast except the cast originating
at the surface. Footnotes corresponding to each Ietter wiII eplain the type of cast.

on stations where more than one cast was lowered, slight discrepancies in the property
values may be noted. These may be caused by changes in geographical position, real
changes with time, slight errors in measurement or a combination of these factors.
values at standard depths in the area of these discrepancies may be determined from
reconciliatlon of the plotted observed values and entered in the t'observed" columns
with notations,

FOOTNOTES

In addition to footnotes, three special notations are used without footnotes because their
meaning is aiways the s ame .

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

u: uncertain value

4/Quota.。n from Department of Oceanography,U」 versity of Washngton,Tech.Rep.
No. 66, lilV Ref 60-18, October 1960.
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V
values at standard levels of depth entered in the observed columns to limit machine
int€rpolations may have either of the following notations.

k: a value determined from another measurement
such as a bathythermogram or STD recording,

g: a value determined from consideratons such as
stability or previous or surrounding stations.
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FIGURES
Cruise 6712

1. CaICOFI Cruise 6712, station positions

2. Horizontal distribution of dyramis height anomaty (0 over 500 d-bar)

3. Horizontal distribution of dynamic height anomaly (200 over S00 d-bar)

4. Horizontal distribudon of temperature at L0 meters

5. Horizontal distribution of salinity at 10 meters

6. Horizontal distribution of thermosteric anomaly at 10 meters

7. Horizontal distribution of temperature at 200 meters

8. Horizontal distribution of salinitv at 200 meters

9 . Horizontal distribution of tfrermost"ric anomaly at 200 meters
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PERSONNEL
Cruise 6712

SHIP'S CAPTAIN

Hansen, Terry, RV Horizon

PERSONNEL PARTICIPATING IN THE COLLECTION OE DATA

RV Horizon

Mead, Richard V., principal Marine Technician (in charge)
Anderson, George C., Marine Technician
Bryan, Walter R. , Senior Marine Technician
Cooley, William M. , Marine Technician
Graham, Jery 8., Electronics Technician
Louda, Svata, Student, University of Washington
Mauck, William W. , Marine Technician
May, Michel L., Marine Technician
Peterson, Janet, Student, University of Washington
Wagaer, Vaughn M., Biological Technician (Fisheries), Bureau of Commercia.l

Fisheries
Wells, JqYnsg A., Marine Technician
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OBSEPVED LEVELS OF O〔 PTH STANDAは D LEVELS OF DEPTH

CO“PUTED

S:GⅢ T    DOT     DD

1～ PuT COMPUTED 1ヽ PUT

T        SZ    T     S

94.30

533A   6.12   34。 316
538    6.11   34.316
543    6.04   34。 321
547    6.02   34.319
552    6.00   34.321
557    5。 97   34。 323
561    5。 95   34.324
566    5。 93   34.326
571    5。 91   34。 327
576    5。 90   34.330
579    5。 86   34.331
584    5.33   34。 333
589    5。 80   34.337
594    5。 72   34。 343
599    5。 70   34.342
603    5.66   34。 349
600    5。 63   34.355
613    5。 63   34.357

107.32

0   14.27   33.367
10   14.26   33.365
29   13.73   33.377
43   12.17   33.459
58   11.35   33.462
73   11.12   33.5,3
87   11.04   33.617
106   10。 60   33.000
131   10。 70   33.923
160   10.26   34.038
194    9。 99   34.121
227    9.79   34.192
267    9.58   34.271
311    9.24   34.307
349    8.63   34.310

17.48   32.98
17.49   32.99
17.43   32.99
17.23   32.99
13.30   32.78
11。 72   32.91
10.41   33.08
9.71   33.68
9。 20   3〕 .86
8.63   34.02
7.99   34.10
7.60   34.16
6.85   34.25
6.20   34.25

23.87   404.0      0
23.80   403.5   .040
23.89   402.2   .001
23.94   397.6   .121
24.64   331.3   .194
25.04   292.0   .272
25。 41   258。 1   .342
25。 99   202.4   .400
26.21   181.2   .440
26.43   160.3   .535
26.59   145。 6   .614
26.69   135。 7   .687
26.87   119.0   。819
26。 96   110.8   .941

OXY    pHO    sIL    N:F      DOT            2

CALCOFi CRUISE 6712

OXV

V

V

|10R120N, DCCEMEER 5 1967, 0203 CMT, 32 42.5N l17 27● , SOuND:NC 670 FH, |IIN0 190 3 KNOTS, HEATHCR CLEAR, SEA H00ERATE.

94.30

107.32

10
20
30
50
75
100
125
150
200
250
300
400
500

94.30 CALCOFI CRUlSE 6712 94.30

HOR120N, DECEMBER 5 1967, 0643 GHT, 32 42.5N 117 27“ , SOuNDlNC 670 FH, 
“

IND 190 3 KNOTS, 
“

EATHER CLEAR, SEA l10DERATE.
いIRE ANGLE 08.

。34    -
。33    -
.33    -
.31    -
。32    -
.33    -
。28   -
.31    -
.30    -
。32    -
.30    -
.29    -
。19    -
.26    -
。34    -
。32    -
.25    -
.28   -

04。 9
04.8
03.6
03.5
03.1
02.6
02.3
01.9
01.6
01.2
00。 7
00.2
99.5
98.1
97.9
97.0
96.2
96.0

307.1
307.1
295。 7
260.4
254.●
232.0
220.9
207.4
200。 2
184.3
174.2
165.8
156.6
143.7
138.6

CALCOFI CRU:S〔  6712

HOR:20N, DECEHBER 19 1967, 2014 0● T, 30 26N 116 11", SOuNDING 255 FH, 
“

IN0 220 7 κNOTS, ■[ATHER CLOUDV, SCA V[RV ROUGH,
いlRE ANCLE 10.

6.00
6.01
5.42
5.50
4.58
3.95
3.08
2.92
2.16
2.25
2.13
1.89
1.35
1.03
.86

0   14.27   33.367
10   14.26   33.365
20   14.14   33.370
30   13.61   33.383
50   12.04   33.460
75   11.09   33.599
100   10.74   33.742
125   10.66   33.907
150   10.43   34.004
200    '。 95   34.134
250    9.67   34.241
300    9.36   34.300

6.00   24.09   307.1      0
6.01   24.89   307.1   .031
5.70   24.92   304.3   .061
5.43   25.04   293.0   .091
5.12   25.41   257.9   .147
3.92   25.69   231.1   ・ 200
3.26   25.86   214.5   .2● 4
2.28   26.01   201.1   .317
2.17   26.12   190・ 2   .366
2.10   26.30   172.6   .459
1.53   26.43   160.3   .544
1.10   26.53   151.0   .625

A)A SP∈ CIAL CAST FOR THE VER:FlCAT10N OF ttHC PRESSuR〔  FACTORS FOQ THE
UNPROTECIEウ  REVeRSI,lc THERMOttF Tこ RS.

V



107.3'

S       OXY   S I GttT    DOT     00

107 35

HORi20N, DdC[‖ ●[R 19 1'67, 2222 2252 C“ T, 30 21.5N l16 21■ , SOUNDINC 1042 FH, wiND 230 16 KI101S, ●[AIH【 R PARILV CtOuDY,
S〔 A V[RY RじUGH, ●lRE Aヽ GL[ 30.

lN「 UI

CAtCOF: CRuis〔  6712

OUTPUT ムI SIANOARD t〔 V〔 tS OF O〔 PIH

V

107.40

HOR120N, 0〔 C〔 HOtR 20 1967, 0152 CMI●  30
,IRE ANCt〔 20.

llN 116 41W, SOuNDlNC 1420 FH, HIND 270 19 XNOTS, "ElTH[R OVERCASr, SEA HlGH,

:   14.92  33.363

27   14.46   33.374
54   12.う 4   33.459
6〕    ll.り 6   33.533
76   11.05   3).600
09   10.85   33.737
100   10.7oK    ―
103  10.23  〕3.713
126   10.10   3り .896

172    9.62   34.078
198   9.78  34.227
225    9.36   ,4.25'
271    8.34   3● .う 06
31lA   ●.51   34.322
391A   7.81   34.34●
472●    6.94   34.344
5,●A   o.o9   34.350

l   10.2う    33.428
10   16.29   33.● 27
33   15.96   ,3.404
42   14.71   ,3.319

71   12 2'   3〕 .422
94   11 28   33.719
114   10.92   33.824
1〕 3   10.4(   33.952
160   10 18   34 115
189   10.03   34.215
226    3.99   34.139
25,    8.72   34.178
302    3.50   34 281
,63    8.00   34.351
459    6.5,   34.310
548    6.10   34.349
621    ,.48   34.373

5.9,    ―        ―     ―

'.61    -        
―     ―

3.25    -       ―     ―
3.40    -       ―     ―
2.37    -        ―     ―

1.60    -       ―     ―

'3    -        
―     ―

.62    -       ―     ―

.45    -       ―     ―
35    -        ―     ―

5.97    -
).79    -

2.32    -
2.63   -

2.04    -

1.95    -
1.12    -
.53    -

.29    -

320.2

250.3
230.3
216.3

203.3
192.7
185.0
171.5
163.0

142.6
130.6
124.9
113.2
102.0

CALCOFI CRU:S〔  6712

0   14.92

20   14.73
30   14.23
う0   12.86
75   11.11
100   10.70
125   10.11
1う 0    9.79
200    9.76
250    9.05

500    6.65

0   16.25   33.428
10   16.29   33.427
20   1● .19   33.● 19
30   16.14   33.416
50   13.つ 0   33.317
75   12.02   33.473
100   11.16   33.756
125   10.64   33.897
150   10.24   3● .000
200    ,.73   34.197
250    3.75   34.168
300    8.51   34.277
400    7.45   34.,41
500    6.40   34.329
600    ,.68   34.36｀

O   15.32   ,3.436
10   15.35   33.436
20   15.86   33.431
30   1,.35   33.429
う0   14.79   33.353
75   12.54   33.302
100   10.31   33.402
125   10.04   33.705
150    9.49   33.8● 5
200    0.60   34.020
250    3.43   ,4.171
300    3.07   34.230
400    6.35   34.218
500    6.41   34.315

33.360   5.94   24.75   320.2      0
33.366   6.01   24.75   320.3   .032
33.36B   5.98   24.7,   316.4   .064
33.330   5.32   24.90   306.3   .095
33.r・ 36   4.85   25_23   274.7   .15,
33.59,   3.95   25.60   231.7   .217
,3.72=   3.70   2,.35   215.4   .274
33.387   3.27   26.09   193.5   .325
33.'7,   3.35   26.21   182.0   .373
34.232   1.70   26.(1   102.3   .461
34.287   1.30   20.57   147.3   .540
34.31,    .9,   2● .0'   138.1   .614
34.344    .60   26.82   123.6   .751
,4.345    .41   26.97   109.3   .875

107.40

―     -        344.0
-     -       344.9
-     -        33つ .5
-     -        319.,
―     -       290.2
-     -        264.5
-     -       225.5

-     -        194.1
-     -       177.8
-     -        167.9
-     -        157.3
-     -       150.4
-     -        13,.5
-     ―        ,27.1
-     -        111.2
-     -       102.2
-     -        93.1

5.73   24.50   344.0      0
5.97   24.49   344.9   .034
5.91   24.51   343.4   .069
5.32   24.52   342.4   .103
5.91   24.93   303.5   .168
4.54   25.42   256.7   .239
2.75   25.00   220.6   .2,9
2.60   26.00   201.4   .352
2.26   26.20   182.3   .401
1.71   26.〕9   164.5   .489
1.93   26.53   151.5   .571
1.16   26.65   139.9   .0■ 6
.51   26.86   120.1   .732
.36   26.99   10'.4   .903
.20   27.l1    95.3  1.012

5。 75   24.61   334.1      0
う。78   24.60   334.8   .0,3
5。 77   2● .59   335.3   .007
5。 75   24.5,   335.4   .10:
5.95   24.77   318.6   .166
5.56   25.19   273.3   .241
4.71   25.59   240.3   .307
3.66   25.96   205.8   .363
3.46   21.1つ    183.1   .412
3.37   2● .43   160.3   .500
1.85   26.5o   146.5   .5'9
1.26   26.63   137.1   .652
37   26.84   121.4   .737
.38   2● .90   103.6   .908

V

CALCOFi CRuIS〔  6712 10,.50

HOR:`ON, 0[C[H3[R 20 1967. 0717 GHT, 29 5,N l17 23.5■ , SOυ ND:IIC 1425 Fll, WIND 220 13 KNOIS, 
“

EAttHER PARTLY CLOUOγ ,
SEA ROuCH, ‖:RE ANGt[ 21.

l   l,.82   33.436
10  15.8'  33.(36
32   1,.35   33.429
42   15.33   33.438
56   13.87   33.285
69   12.94   33.233
89   11.62   33.364
104   10.,,   〕3.426
120   10.14   33.649
144    9.65   33.864
168    '.05   33.,57
200    3.60   34.020
225    3.59   34.120
267    8.28   34.191
,21    7.92   34 245
407    6 70   34.21,
4o7    6.50   ,4.307
557    5.87   34.324

■, CAST li.

5. t5
5.76
,.74
,,73
6.0 3
5. a0
4.94
4.50
3. r9
,.46
,.44
t. t-l
2.41
t.6l
r. l2
.45
.4t
.47

335.3
334.2
305.2
287.5
257.6

211.6
187.9
171.7
160.3

142 '

120.5

:01.3

40



:～ PuF

OXY    'HO    SIt    N:=      0● T

CALCOFi CRυ :S[ 0112

ouIPul AI SIANDARO L〔 V〔 tS Of O〔 PTH

1   16.3〕    33.400
9   16.38   33.399
31   16.36   33.398
58   1● .14   33.〕81
67   14.55   33.317
35   12.97   33.315
98   11.39   33.311
111   10.90   33.440

156    9.74   3).8'1
182    9.3'   33・ 962
214    8.69   34.029
241    8.12   〕4.027
286    7.8'   34.123
34,    7.54   34.228
437    6.48   ,4.258
521    6.12   34.346
593    5.74   34.369

107.70

0   16.92   33.502
10   16.94   33.494
32   16.92   33.497
50   16.80K  33.● 90K
57   =5.63   33.● 4つ
06   14.50   〕3.3'4
32   13.O1   33.399
96   12.04   33.3● 2
10,   ll.41   〕〕.490
134   10.69   3〕 .734
152   10.23   33.7'7
170    9.79   33.988
207    9.63   34.101
2〕 ,    9.06   34.160
275    8.56   34.230
334    7.3●    34.235
422    7.〕 5   34.3(4
う03    6.62   34.347
57●     6.00   34.353

110.35

5.70    -       ―     ―
5.30    -       ―     ―
う.69    -       ―     ―
う。76    -        ―     ―
0.10    -       ―     ―
5.79    -       ―     ―
5.40    -       ―     ―
4.,2    -       ―     ―

4.OO    ―       ―     ―
3.53    -       ―     ―
,.43   -      ―    ―
3.10    -       ―     ―
2.06    -       ―     ―
1.15    -       ―     ―
.59    -       ―     ―
.35    -       ―     ―
.32    -       ―     ―

5.62

5.38
6.04
5.55
5.13
4.52
3.25

2.9,
2.46
2.32
1.55
1.19

.36

.29

347.8            0
343.9            10
343.6            20
345.0           30
316.4           50
205.7            75
260.3           100
240.6          125
202.6          150
187.3          200
176.5           2う 0
161.0           300
152.3          400
141.9          500
129.3
113.7
102.7
96.4

CALCOfI CRU:SE 6712

16.33   '3.400
16.38   33.399
:0.38   33.398
16.3●   33.398
16.22   33.387
13.71   33.316
11.73   33.326
10.36   3〕 .603
9.32   3).350
9.01   34.006
8.03   34.042
7.7'   34.1,2
6.91   34.242
6.22   34.〕 30

0   15.16   1〕 .〕 66   5.39
10   15.10   33.〕 81   5.91
20   14.51   33.351   5.85
30   13.18   33.32●    5.77
50   12.60   33.35'   5.57
75   11.78   33.431   ●.97
100   11.30   33.632   3.77
125   10.6,   33.734   3.38
150   10.33   33.903   2.76
200    9.'4   34.19'   =.77
250    9.46   34.309   1.21
うoo    8.85   34.348    .85
●oo    7.32   34.347    .57
500    0.86   34.320    .43
600    '.92   34.357    .31

5.70   24.46   347.8      0
5.80   24.45   349・ 0   ・ 0]'
5.77   24.■ 5   349.1   .07o
5.70   24.45   ,48.7   .105
5.73   24.43   346.3   .17●
6.06   24.9'   299.3   .256
5。

'3   25.36   262.3   .3264.36   25.32   218.5   .387
〕.98   26.l1   191.6   .439
〕.43   26.36   167.5   .531
2.98   26.54   150.5   .612
1.80   20.06   138.9   .687
.73   26.86   120.3   .322
.39   27.02   10'・ 1   .941

OXY   SIC'1    00T     D0

107.70

HOR 1 2 011, 0〔 C[H3ER 20 1967. 1220 CIII, 29 う2N l10 01.511, SOuNDING 2020 F“ , 日IN0 2つ 0 12 КNOIS, 
“

〔ATH[R PARTLY CLOUOY.
SEA ROUGH, WIRE ANGLE う0.

V

V

5.39

5.71
5.03
5.39
4.,7
3.7,
3.51
3.07
2.35

1.31
1.13

.60

.34

.29

323.9
,22.4
293.0
201.8
269.1
255.5
233.1
214.,
1,9.7
180.5
169.1
156.4
147.6
:,7.l
128.1
115.7
:05.`
92.6

HOn:ZON, OEC〔 H8CR 20 1967, 174' C●T, 29 11N l18 41H, SOUNO:“ G 1750 FH, Hil10 280 15 KNOIS, ■[ATH[R PARTtY CtOUOY,
SEA HlCH, ■lRE ANGL[ う0.

l   15.16   3〕 .386
11   15.07   33.380
35   13.38   33.322
45   12.92   33.3,,
60   12.25   33.〕 60
75   11.78   33.4〕 l
99   11.33   ,3.027
119   10.71   33.737
138   10.う 0   33.389
167   10.ll   〕●.063
196    9.90   34.134
235    9.67   34.293
265    9.23   34.319
,13    8.72   34.350
376    8.0,   34.354
7ヽ4    7.04   34.328
563    6.31   3● .341
637    5.48   34.379

24.40   353.4      0
24.39   〕54.4   .035
24.40   354.]   .0'1
24.40   353.9   .106
24.42   351.6   .1'7
25.04   292.7   .258
25.39   259.1   .323
25.30   220.9   .388
25.98   203.9   .442
26.31   172.2   .538
26.53   150.8   .021
26.65   139.■    .090
26.34   122.2   .833
26.97   10,.2   .95う

24.71   323.9      0
24.'2   ,22.9   .032
24.83   ,13.1   .064
24.96   300.〕    .0つ

'25.20   277.3   .153
25.43   255.5   .220
25.63   232.2   .201
25.92   209.6   .3,7
26.11   191.0   .380
26.36   107.7   .47,
26_52   151.8   .502
26.65   139.6   .637
26.31   124.9   .776
26.93   11,.3   .902
27.03    9● .4  1.016

35,.4            0   1● .92   33.502   5.62
3,4.`            10   16.94   3].4'4   5.6●
3,3.7           2●    16.つ く   3).494   5.77
3,1.0           30   16.93   33.496   5.38
329.1            50   16.30   33.490   5.3'
311.0            75   1〕 .6,   3,.392   5.82
280.3          100   11.32   33.,92   4.'6
265.2          125   10.90   33.693   3.6:
2●4.6           1う 0   10.32   33.793   ).41
210.6          200    9.67   34.031   2.55
202.9          250    3.83   34.194   2.02
100.9           300    3.25   '4.232   1.3,
170.0           400    7.46   34.316    .63
1,6.8           500    6.65   34.347    .36
144.1
133.7
118.6
108.8
100.7

CAtClllI CRU:St 6712 l10.35

HoRIzoN, DEC〔 H3[R 19 1967, 1319 6H了 , 29 46N l16 001t, SOUNDIIIG 710 FIt, り:N0 200 19 KNOIS●  "[ハ TH〔 R CLOυDY, SCA ROUGH,

“

:R〔  ANGLE 00.

V



:ヽ PUT

OXY    ,HO    sit    NIT      O● T

CALCO'I CRUIS[ 6712

OUTPUT Ar STANOARD LEVets OF D〔 PTH

OXY   S I cttT    o● T     D0

}10R:ι Oヽ , D〔 C[II B[R 19 1967. lo20 GIIT, 2' 36N l16 19.5‖ , SOUNO:NC 1330 FH, ■:N0 310 1, KNOTs, ‖EATH[R CLOUDY, SEA ROuGH,
"lkε
 A{、6LE 35

2   17.67   33.572
10   17.70   33.58,
2'   17.68   33.590

'2   14 77  3,.27660   14.o2   33.279
′う   12.53   33.319
88   11.78   33.417
99   11 36   33.540
122   10 72   33.766
138   10 39   33.381

188    9.48   34.o92
211    9.09   34.130
2う 0    3.69   34.140
302    8.22   34.228
332    7 ●5   34.273
45o    6 90   34.〕 09
520    6 30   34.315

5.56    -        ―     ―
5.53    -       ―     ―
5.,1    -        ―     ―
6.16    -       ―     ―
6.06    -       ―     ―
5.46    -       ―     ―

4.37    -       ―     ―
3.65    -        ―     ―
3.38    -       ―     ―

2.59    -       ―     ―

2.26    -       ―     ―
1.34    -       ―     ―
.30    -       ―     ―
.53    -       ―     ―
.43   -      ―    ―

36'.2            o   17.67   33.572
364.7            10   17.70   33.589
364.2            20   17.70   33.604
323.9            ,O   17.57   3〕 .575
303.6           50   15.06   〕〕.301
277.2            7,   12.53   33.319
2,6.5          !00   11.33   33.551
240.1          125   10.65   33.790
212.5          150   10.14   33.953
198.5          200    9.2'   34.11う
131.5           2う 0    8.o9   ■4.140
168.,           300    8.24   34.224
159.5          400    7.33   34.288
152.7           500    6.50   34.313
139.3

115.2
107.2

CALCOF: CRuIS〔  6712

5.56   24.20   365.2      0
う.53   24.29   364.7   .037
5.48   24.30   363.5   .073
う.5,   24.31   362.8   .109
6.12   24.67   328.1   .179
5.46   25.20   277.2   .25,
4.33   2'.61   238.7   .320
3.5,   25.92   20,.6   .376
3.23   26.13   189.1   .427
2.● 8   26.40   1o3.3   .517
2.26   26.51   152.7   .598
1.38   26.65   139.9   .674
.72   26.83   122.5   .811
.45   2● .97   109.8   .934

110.60

V

V

110.う0

HOR:2oN, DECe● 3〔 R l, 1967, OS15 0MT, 2つ

":RE ANCLE 38.
17.44   3`.571   5.54    -
17 46   33.563   5.58    -
17 3,   33.55〕    5.57    -
10 77   33.494   5.62    -
14 32   33.324   6.02    -
13.13   33.334   5.57    -
12.27   33.35,   5.16    -
11.67   33.516   4.43    -
11.20   33.673   3.87    -
10.87   33.775   3.55    -
10 ●4   33.908   3.20    -
10.14   34.043   2.31    -
9.76   34.078   2.83    -
り.47   34.17●    2.32    -
8.66   ,4.164   2.18    -
7.90   34.236   1.27    -
7 17   34.237    .3'    ―
o 69   34.310    .44    -

17.(4   33.571   5.54
17.46   33.562   5.58
17.43   33.558   5.58
17.35   33.549   5.57
16.77   33.494   5.62
12.45   ,3.3● 9   5.26
11.33   33.628   4.02
10.74   33.313   3.44
10.29   33.985   2.97
9.58   34.139   2.5,
8.78   ,4.169   2.21
8.12   34.209   1.60
7.07   34.246    .78

24.33   360.1      0
24.32   361.1   .036
24.33   〕60.8   .072
24.3■    359.6   .103
24.43   350.6   .100
25.24   273.5   .258
25.67   233.1   .322
25.92   20'.3   .373
26.13   18'.1   .428
26.37   166.3   .519
26.52   152.0   .601
2● .66   139.4   .676
26.34   122.2   .312

16.5N l16 5,H, SOtjI101 NG 16う O FII, コ:N0 210 12 KNOTs, HcATllER RAIN, SEA H00ERAIE,

28

120
138
162
lU0

〕23
389

110.00

―     ―        ,60.1
-     -       301.1
-     -       360.2
-     -       350.6
-     -       311.3
-     -       287.3
-     -       269.6
-     -       247.3
-     -       227.1
-    -      214.3
-     -       197.3
-     -       1,2.4
-     -       173.7
-     -        161.9
-     -       150.5
-     -        134.2
-     -       124.2
-     ―       112.5

CALCOFi CRuIS〔  6712

IIOR:ZON, OEc〔 H31R 19 1967. 0026 GllT, 28 56.51t 119 3,い , SOUNDING 1950 FH, wIN0 220 15 κNOis, ll[ATHER CtouDY, SEA ROuCHI
‖IRE A■ 6L〔  25

1   16.,7   33.549
10   :7.01   33.557
29   10.99   33.547
56   14.13   うう.うOo
04   13.03   33.363
′8   11 '2   33.415
91   11.60   33.529
104   10.98   33.034
127   10.34   33.821
144    ,.87   33.911
172    9.27   34.004
1,7    9.oo   34.096
226    o.34   34.182
270    8.37   34.242

―     -        351.0

-     -       309.2
-     -       233.0
-     -       259.1
-     -       245.1
-     -       222.'
―     -       202.l

―     -        171.6

-     -       140.5

16.,7   33.549   ,.66
17.01   33.557   5.69
17.01   33.554   5.65
16.93   33.534   5.67
14.97   33.335   o.o7
12.03   33.4● 5   4.9'
ll.18   33.6,7   3.95
10.38   33.313   ).25
,.72   33.933   2.99
8.09   34.107   2.3,
3.62   34.225   1.62

24.43   351.O      o
24.43   351.4   .035
24.42   351.,   .070
24.43   351.2   .106
2● .72   ,23.6   .173
25.31   262.7   .247
25.70   229.7   .309
25.,3   203.“    .364
26.19   183.3   .● 1〕
26.44   15,.■    .500
26.5'   145.3   .579

う.69    -
5.63    -
6.Oo    ―
5.59    -
4.34    -

3.73    -
3.22    -
3.05    -
2.74    -

1.96    -
1.38    -

50

V



OUIPUT Ar STANOARo こ〔v〔 LS OF OCPTH

ι

110.70 CALCOFl CR01SE 0712 l10.7o

HoR120N, DEC〔 ‖B[R 18 1967. 18う 0 1900 GHT, 28 36.5N l18 17.5■ , SOυNOiNC 197o fH. H:N0 270 9 KNOTS, S[ATH[R OV〔 RCASI,
SEA V[RV ROUGH, WIRE ANGLC 20 28.

V

5.88

4.52

322.5
,23.0
320.l
309.0
275.6

15.17
15.20
15.03
14.5,
13.04

1   17.13   33.47〕
10   17.15   33.474
20   17.15κ     ―
29   17.15   33.472
50   14.90K    ―
57   15.14   33.400
65   14.14   33.325
79   12.30   〕〕.36“
92   11.71   33.338
107   11.27   33.509
129   10.40   3〕 .697
148    9.99   33.7,2
179    9.91   34.101
203    9.〕 1   34.143
230A   '.03   34.187
276■   8.73   34.2● 9
320■   8.17   34.305
407A   7.44   34.337
■78■   6.''   34.341
う08A   ,.98   34.346

110.80

1   16.87   31.491
9   1● .39   33.●92
20   16.90K    ―
〕l   16.90   3,.“ 90
う0   16.80K    ―
58   1う .12   '3.459
67   13.75   33.391
04   12.47   3う 。342
98   11.66   33.3'0
111   11.02   3〕 .● 56
139   10.2'   33.695
155   10.00   33.387
132    9.45   〕3.997
213    9.23   34.102
239    9.15   34.193
283    8.46   34.196
340    0.12   34.301
429    6.92   34.287
511    6.34   34.339
579    5.69   34.,43

11〕 .,0

l   15.1,   33.400
11   15.19   ,3.る 07
21   1う .00   33.〕 92
31   14.49   〕3.401
50   13.04   33.471

■, CASI 11.

5.60
,.66_-:
5.62::-
5. O5
6-O2
5,55
5.26
4.79
(.I6
,.60
2-26
2.29
1.99
l.l7
.90
.52
.ra.,,

,.58
5.60

,.02

5。 ,2
5.51
5.● ,
5.13
●.83
3.99
3.23
3.10
2.52
2.01
1.70

.62

.33

.〕 :

360.2
360.`

,60.7

322.4
30,.6
278.9
261.l

212.〕
198.6
17● .4
161.5
154.3
143.7
132.9
12o.3
103.4
101.0

CALCOFI CRulS1 6712

353.0
3'3.4

353.3

317.7
295.1
27● .5
250.●
240.●
210.3
191.7
17● .●

163.7
155.7
1● 5.2
132.5
117.l
i05.9

C● LCOFI CRU:SE 6712

17.13   ,3.471   5.60
17.15   33.474   5.66
17.15   33.473   う.64
17.03   33.470   5.64
14.90   33.436   5.9う
13.15   33.345   5.71
11.43   33.413   5.02
10.5,   33.● ●9   4.26

9.39   34.14,   2.26

8.48   34.2,0   1.13
7.51   34.335    .54
6.35   34.342    .35

24.33   300.2      0
24.33   う60.6   .036
24.33   360.6   .072

25.10  216.3  .251
2,.49   250.〕    .〕 19
25.34   216.9   .〕 78
20.05   196.8   .430
20.40   103.1   .522
26.55   149.6   .602
2● .66   138 5   .677
26.34   121.●    .813
27.01   105.3   .'33

HOR120N. 0〔 C〔 HB[R 18 1967. 1335 CItT, 20 16.5N l18 57.5■ . SOulloIN0 2200 FH, IIIN0 270 12 KNOiS, II[`IHtR Ov[RCAST.
S〔 A HODERA了 〔, HIRE ANCt[ 26.

l10.80

0   16.37   33.■ 91   ,.50   24.41   353.0      0
10   16.39   33.492   '.60   24.40   353.4   .035
20   16.'0   〕〕.4'1   5.01   24.40   35,.7   .071
30   16.90   33.490   5.62   24● 40   3,3.8   .106
50   16.30   ,3.471   5.9,   24.41   353.0   .177
75   13.02   33.〕 54   5.48   2,.14   28〕 .8   .25,
100   11.55   33.399   5.09   2,.45   253.3   .325
125   10.5,   33.560   4.4'   25.75   225.2   .305
150   10.08   3〕 .830   3.45   26.05   197.2   .439
200    9.29   34.059   2.79   26.36   167.8   .'32
250    3.99   34.194   1.つ 1   26.51   1,3.3   .614
300    3.〕4   34.226   1.44   26.6●    141.3   .090
400    7.12   34.29'    .69   26.84   121.6   .828

'00    6.●
3   3● .33,    .3,   26.99   107.3   .949

l13.30

|10R:20N, DECE"3〔 R 17 1907, 0う 01 GHl, 29 22N l15 18", SOuNo:、 G 32 F", II:N0 1'0 12 KNO=S, WEATHCR PARILV etOUoY,
S[A ltOD〔 RAT〔

・ ‖:R[ ANCt〔  00.

33.403   ,.87   24.73   322.5
33.408   ,.88   24.72   323.1

'3.393   5.39   24.75   ,20.733.39,   5.68   24.86   310.4
33.471   4.52   25.22   275.6

V



Z    i      s

l13.35

HORI`ON1 0tC〔 ItB[R 17 1967, 0556 6● T, 29 1lN ll, 38.5■ , SOUNDIN6 7,, FH, WiND 240 21 KNoTs, II〔 ATH[R OVeRCASI,
StA HoD〔 RA:〔 , WiR〔  AN6te 02.

1■ P llT

OXY    PHo    siL    lヽI       DO=

CALCOF: CRUiS[ 6712

OU子 PUI AI sTANOARO t[v〔 LS OF D〔 PTH

HORIZON, D[C[H8[R 17 1967, 0910 cMI・  2' 01.5N l15 56.5■ , SOUNDING 995 Fll, ‖IN0 280 23 KNOIS, wEA,Hこ R OV〔 RCASI,
SEA ROuGH, WiR[ ANCt〔  )0.

l   17.26   33.533
11   17.27  ,3.531
31   16.4o   33.406
710   1● .24   33.〕 ,0

'5   15.33   33.35070   13.22   33.336
94   11 81   33 531
113   11.l1   33.632
132   10 6,   33.779
1う 2   10.36   ,3.866
180    9.38   34.049
211    9.72   ,4.162

200    3.30   34.230
339    8.33   34.363
420    7.45   34.356
503    6.61   34.349
585    5.90   34.364

113.● 0

2   13.06   3〕 .644
10   13.07   33.641
26   13.08   33.041
52   18.09   33.643
61   13.08   33.642
73   1,.10   33.437
85   13.44   33.361
,7   12.61   33.394
110   12.08   33.694
1,4   11 31   3).796
1'9   10.32   3,.906
183    9.70   3● .040
203    9.34   34.135
249    8.38   34.191

113.50

l   t7.59   33.55,
9   17.66   33.55,
26   17.o7   33.559
50   17.65   33.563
57   17.66   33.554
68   16.94   33.523
7,   14.33   33.434
89   12.8〕   33.435
107   11.90   33.732
122   11.20   33.987
1(5   11.11   33.325
169   10.99   34.173
192   10.73   34.247
232   10.13   34.〕 08
275    9.o3   ,4.41'
346    8.'6   34.417
●14    7.85   34.3,3
406    6.90   34.370

,.35    -        ―     ―

5.33    -        ―     ―
5.93   -      ―    ―
5.30    -        ―     ―

1.85    -       ―     ―
1.51    -        ―     ―

.52    -       ―     ―

.34    -        ―     ―

5.55    -       ―     ―
5.45   -      ―    ―

5.46   -      ―    ―
5.54    -        ―     ―
5.61    -       ―     ―
5.02    -       ―     ―
3.74    -        ―     ―
〕.39    -       ―     ―
3.34    -        ―     ―
2.96    -       ―     ―
2.3:    ―        ―     ―
1.34    -       ―     ―

5.53
5.52
5.53
5.51
5.61
5.43

3.53
3.31
2.59

1.69
1.41

.58

.51

.36

350.7             o   17.26   33.533
359.l            10   17.23   33.531
350.2           20   1● .95   33.477
346.5           30   16.51   33.413
330.1            う0   15.74   33.363
238.9           75   12.80   33.366
243.6          100   11.50   33.582
225.3          125   10.7o   33.747
210.0          1,O   10.38   ,3.357
1'9.1           200    9.7'   34.131
177.3         250   9.o5   34.218
166.9           300    0.35   34.265
1,6.2           400    7.71   34.370
141.2           500    o.64   34.34つ
lう 0.9           600    ,.78   34.369
119.1
103.5
,3.7

CALCOFI CRUISε  6712

369.0
,69.5
369.7
369.3
369.6
313.9
2,1.3
273.2
241.4
220.3
195.5
175.6
162.9
151.0

CAtCOFi CRIJlSE 6712

5.35   24.35   〕58.7      0
5.67   24.〕 4   359.4   .036
5.71   2● .38   35,.3   .072
,。 7●   24.`3   350.7   .107
5.91   24.,7   337.7   .176
5.,7   zラ .1,   273.3   .254
4.38   25.5,   240.4   .319
3.79   25.86   214.9   .〕 77

2.30   26.33   170.0   .524
1.78   26.52   152.3   .606
1.29   2● .66   138.5   .632
.50   26.34   121.6   .813
.39   26.つ0   103.0   .940
.34   27.10    ,6.9  1.051

l13.40

l13.50 V

13.06   33.644
18.07   33.641   5.55
18.08   33.640   5.48
18.00   33.641   5.44
18.09   33.643   5.45
14.75   33.416   5.5,
12.52   33.431   ,.39
11.73   33.7● 1   ).54
10.64   33.869   3.36
9.45   34.110   2.49
8.87   34.192   1.34

0   17.5,   33.559   5.44
10   17.66   33.5,9   ・●.53
20   17.67   33.559   5.54
30   17.67   ,3.561   ,.52
50   17.65   33.503   5.53
75   1う .33   33.464   5.52
100   12.11   〕〕.5,3   4.15
125   11.23   33.971   3.22
150   11.0,   33.387   2.46
200   10.62   34.261   1.63
250   10.03   34.〕 55   1.15
300    ,.56   34.419    .66
400    0.06   34.う 05    .53
500    6.74   34.381     .32

24.24   369.0      0
24.24   369.5   .037
24.23   369。 7   .074
24.23   369.8   .lll
24.23   36つ .3   .135
24.83   313.2   .271
25.29   263.8   .344
25.67   2'2.7   .408
25.98   203.5   .463
26.37   166.5   .557
26.53   151.6   .639

HOR120～ , DeCEMB=R 17 1967, 1545 CM了 . 23 39N l16 37■ , SouND:N6 1830 FH, WIN0 280 21 KNOrS, wEATH[R CtOuOY,
SEA v[RY ROu`H, II I R〔  ANCt〔  30.

366.0
360.2

〕66.3
3,2.3
303.4
274.3
235.4
20,.7
214.7
187.0
177.1
163.5
149.つ
136.2
124.4
110.7

24.29   3●4.4      0
24.27   366.0   .037
24.27   366.2   .073
24.21   365.9   .l10
24.20   365.4   .18〕
24.74   321.7   .270
25.50   24つ .5   .3(2
25.95   206.0   .399
25.91   209.3   .452
26.29   174.2   .550
26.46   157.5   .635
26.59   145.3   .714
26.7,   126.'   .356
26.99   107.3   .981



113 60

INPU「

OxY    PHO    SIt    NlI       DO「

CALCOFi CRUIS〔  6712

OuIPuT AI SIANDARD LEVeLS OF D〔 PIH

S       OXY   SIG拿 1    0● T     00

HOR120N, D〔 C〔 H31R 17 1'67, 2138 6お T, 28 21.5N l19 16.5‖ , S00NOIN6 1950 FP, HiND 280 15 KNOIS, ■[ATH[R CtOUDY,
SEA V[RY ROυ CH, ‖IRC ANCtC 3'.

113.60

i13.30

V

V

う   13.14   33.645
11   13.10   3).642
26   18.13   33.642

71   15.05   33.365

31   13.79   33.364
93   12.97   33.406
113   11.71   33.623
129   11.15   33.7'5
152   10.66   33.935
177   10.10   34.06'
201   10.10   34.202
241    9.11   34.164
287    3.51   34.203
359    7.91   34.273
432    7.16   34.319
506    6.5,   34.346

113.70

2   17.9,   33.● う2
10   17.9,   33.641
20   17.95κ     ―
30   17.95K    ―
32   17.95   3).639
,0   17.80K  33.630K
59   1,.5'   33.411
67   14.35   33.390
35   12.41   33.4・ 28
100   11● 77   33.606
113   11.03   33.698
140   10.48   33.959
159   10.28   34.031
188   10.18   34.192
219    9.32   34.277
246    9.76   34.351
2'3    9.26   34.374
351    3.53   34.387
●44    7.72   34.403
530    0.32   34.324
601    5.85   34.362

113.30

5.53    -       ―     ―

'.49   -      
―    ―

5.49   -      ―    ―
6.02    -       ―     ―

5.73    -       ―     ―

4.27    -       ―     ―
3.33    -       ―     ―
2.79    -       ―     ―
2.43   -      ―    ―
1.34    -       ―     ―
2.27    -       ―     ―
1.03   -      ―    ―

.55    -       ―     ―

.39    -        ―     ―

5.58

3.67
2.56
2.23
1.82
1.53
1.10

.35

.42

.31

370.3
371.5
372.0
371.7
371.5
323.1

297.3
27,.0
240.1
220.6
199.0
181.5
170.0
157.3
145.4
131.2
117.9
100.0

CALCOFI CRUlSE 6712

365.4
360.7

364.0
331.1

264.8
242.4
223.6
194.2
181.9
172.1
160.0
153.5
144.0
132.0
119.3
106.8

CALCOFI CRuISE 6712

369.l
370.9
370.0
369.3
301.3
267.1
223.6
212.8
196.3
181.4
170.5
160.7
150.6
145.7
138.2
128.3
112.2
102.1
95.1

13.14   33.645   ,.46
13.16   33.6● 2   5.52
13.17   33.642   5.52
18.10   3).642   5.48
18.16   33.640   5.47
14.つ 0   33.363   5.94
12.49   33.47,   ,.03
11.26   33.724   3.5,
10.69   33.921   2.31
10.11   3`.197   1.86
8.96   34.168   2.19
8.39   34.217   1.47
7.4,   34.303    .60
6.59   34.344    .40

17.,3   33.652
17.95   33.641
17.95   33.640
17.95   33.● 39
17.80   33.630
13.34   33.403
11.77   33.606
10.72   33.815
10.36   34.02'
10.04   34.227
9.73   34.356
9.17   34.376
8.12   34.402
6.71   34.,36
5.35   34.361

24.22   370.3      0
24.21   ,71.4   .037
24.21   371.つ    .074
24.21   372.0   .112
24.21   '71.7   .186
24.75   320.2   .273
25.3,   265.0   .347
25.76   224.3   .409
26.O1   200.6   .463
26.33   170.5   .557
26.49   154.7   .641
26.62   142.6   .718
26.02   123.3   .857
26.93   103.7   .980

5.う 0   24.23   365.4      0
5.58   24.26   366.7   .0,7
5.54   24.26   366.3   .073
5.51   24.26   366.3   .110
5.3'   24.29   364.0   .183
5.50   25.l1   286.2   .265
4.15   25.57   242.4   .332
3 14   25.92   208.9   .33,
2.36   26.15   187.0   .439
1.71   26.36   167.2   .52'
1.07   26.51   152.7   .612
.3,   26.02   142.5   .688
.43   26.31   125.0   .320
.42   26.96   110.ア    。954
.31   27.09    90.3  1.066

HOR120N, 0[C[H3ER :8 1967. 0330 CIIT, 28 02N l17 5,W, SOUNOINC 1700 FH, HIN0 320 19 KNOTS, WEATHER CLOUDY, S〔 A ROUcH,
■:RE ANCt〔  27.

10
20

50

100
125

200
250

400
500
600

|10R!ZON, DECCHa[R 18 1967, 0323 GHI。  27 41N 118 ,4H, SOUN01N6 21,O FH, WIN0 300 10 KNOrS, wEATHER "iSSINC, SCA ROuCH,
WiRe ANGLE 20.

1   13.45   33.769
10   13.4'   33.751
33   18.45   33.757
50   13.40K  33.750κ
63   :4 42   33.480
72   12.31   33.523
,1   11.63   33.772
105   10.'0   33.00〕
120   10.45   3`.917
150   10.23   34.038
169   10.03   34.101
198    9.60   34.2,7
231    9.52   34.,40
259    9.31   34.301
307    3.91   34.380
368    8.32   34.389
463    7.04   34.375
549    0.26   34.376
●22    '.67   34.37●

5.77    -       ―     ―

3.27    -       ―     ―
3.40   -      ―    ―

2.36    -       ―     ―
1.'9    -       ―     ―

.39    -        ―     ―

.33    -       ―     ―

.23   -      ―    ―

.26    -       ―     ―

0   18.45   33.769   5.56
10   18.47   33.751   5.47
20   13.47   33.7う 0   5.44
30   13.46   ,3.75,   う.43
50   13.40   33.750   5.95
75   12.53   33.'68   4.41
100   11.16   33.738   3.31
125   10.40   33.つ 4,   3.07
150   10.20   34.088   2.36
200    9.67   34.244   1.70
250    9.38   34.358    .93
300    8.97   34.373    .69
400    7.8,   34.385    .40
500    6.69   34.376    .27
600    5.04   ,4.370    .24

24.24   36'.1      0
24.22   370.,   .037
24.22   ,71.0   .074
24.23   370.3   .111
24.24   369.3   .186
25.40   258.9   .264
25.82   218.2   .325
26.00   193.6   .377
26.21   181.4   .424
26.44   160.0   .512
26.57   147.1   .591
26.66   139.3   .665
26.83   122.9   .302
26.'9   107.6   .925
27.10    97.l  l.035

V

55



00SERVEl, LEVELS

INPUI

2      T        s      oxY    PHO    s:L

l17.30

l17.3う

STANDARO ヒ EvELS OF DEPTH

COMPUTED

S      OXY    S I CttT    D*T

117.30

-      24.59   336.2      0
-      24.66   323.7   .033
-      24.68   327.2   .066
-      25.07   290.0   .097
-      25。 40   258.3   .152
-      25。 72   228.4   .213

D E P T H

CO“ Pt,TEO                  INPUT

NI1      0Ⅲ T            2      T

CALCOF: CRuISE 6712

Hυ RIZON, DECE“ BER 16 1967, 2154 CMr, 28 48N l14 56.5W, SOuNDINC 50 F14, WIND 250 4 κNOTS, "∈ ATHER PARTLY CtOuDV,
SEA 
“

ODERATE.

16.03
15。 68
15.61
13.06
12.06
11.45

33.47
33.47
33.47
33.28
33.46
33.72

CALCOF: cRuISE 6712

17.38   33.52
17.38   33.52
17.37   33.52
16.86   33.45
15.23   33.30
12.57   33.33
11.31   33。 51
10.63   33.79
10。 12   34.10

O   18.13   33.61
10   18。 13   33.61
20   18.13   33.61
30   18.13   33.61
50   18.13   33.61
75   14.35   33.24
100   11.26   33.56
125   10.69   33.78
150   10.40   34.08
200   10。 43   34.37
250    9。 93   34.39
300    9.19   34.39
400    8.05   34。 39
500    6.57   34.36

17.53   33.57
17.53   33.57
17.53   33.57
17.53   33.57
16.10   33.47
12.90   33.49
11.56   33.78
10.78   34.06
10.17   34.17
10.04   34.34
9.62   34.41
9。 10   34.46
7.84   34.43
6.78   34.44

24.31   362.4      0
24.31   362.4   .036
24.31   362.2   .073
24。 38   355.8   .109
24.63   331.6   .177
25。 20   277.2   .254
25.58   241.4   .319
25。 92   209.2   .376
26.25   177.9   .425

24.20   373.1      0
24.20   373.1   .037
24.20   373.1   .075
24.20   373.1   .112
24.20   373.1   .187
24.78   318.0   .274
25。 63   236。 9   .344
25。 90   210.9   .400
26.19   184.0   。450
26.41   163.0   .539
26.51   153.4   .621
26.63   141.7   .697
26.81   124.9   .837
26.99   107.2   .960

117.35

24.31   362.2      0
24.31   362.2   .036
24.31   362.2   .073
24.31   362.2   .109
24.57   337.7   .17'
25.26   271.5   。256
25。 74   225。 9   .318
26.10   191.8   .371
26.30   173.5   .418
26.45   150。 9   .502
26.50   147.0   .581
26.70   135.2   .655
26.87   118.9   .780
27.03   103.9   。907

HOR120N, D● CEヽ 1卜 Eな  16 1967, 0650 611T, 28 38N l15 16W, SOUNDINC 103 FM, WIND 290 17 KNOTS, WEAttHER PARTLV CLOUDY,
SLA ROしらlI.

11′ 。40 CALCOFi CRUISE 6712 117.40

110R120ヽ , `)FCFド らFR 16 1'67, 0410 'I′ T, 20 23～  115 3う 。5W, SOuNl)I NC・  560 f14, WiND 270 21 κNOTS, wEATHER PARTLY CLOUDY,
SEA RoOGll.

l17.50 CALCOFi CRU:SE 6712 l17.50

HOR120N, DECEM:〕 こべ 14 1｀
'67, 17●

9 61｀ r, 28 03N l16 1411, SOtjNO:NC 1830 FM, WIND 280 27 κNOTS, 日EATH[R RAIN, SEA VERY ROuCH.

V

V

V



HOR120N, OEC〔 MatR 14 1967, 1235 G● l子 , 27 44.511 116 56ヽ , SUUND:N0 2100 f・ H, WINO 140 25 KNOIS, H〔 ATH〔 R RAIN, S〔 A HIGH.

03S t RV[ O  t〔 V[ t S

l17.60

COMPUT[0

CALCOfi CRU:S〔  0712

sIA'10ARO LEV〔 tS

:NPUT

T       s      OXY

oF DEPTH

slcOI    D'1     00

117.70

V

V

0
10
20
30
50

125

200
250

500

16.80   33.50    -
16.30   33.50    -
16.00   33.50    -
16 00   33.50    -
14.33   33.29    -
13.27   33.45    -
12.11   33.67    -
ll.01  33.31   -

9.07   34.37    -
3.97   34.36    -
7.38   34.32    -
6.51   34.34    -

24.43   350.0      0
24.43   350.3   .035
24.43   350.8   .070
24.43   350.0   .105
24.71   324.1   .173
25.16   231.'   .249
25.50   243.3   .315
25.37  2171 1   .373
26.14   188.6   .424
26.35   168.2   .515
26.'4   150.7   .5'7
26.64   140.6   .673
26.35   120.3   .810
26.つ つ   107.つ    。931

eAtCOFl CRUIS[ 6712

HOR120N, DEC[HB〔 R 14 1967, 064“  G“ T, 2' 27.5N l17 31.5■ , SOUNO:N0 2100 FH, ll:ND 080 40 KNOTS, W[ATHER OV[RCAST,
S〔 A H16H.

10

30

75
100
125

200
250
300

う00

13.78   33.67
18.78   33.67
18.78   33.67
18.78   33.67
15.63   33.33
13.42   33.38
11.33   33.4つ
11.20   33.7,
10.46   33.93
10.18   34.19
,.65   ,4.31
9.21   34.37
7.77   34.,6
7.05   34.40

24.03   304.2      0
24.08   〕84.2   .038
24.08   384.2   .07'
24.03   384.2   .ll'
24.'7   33'.3   .188
25.08   28,.5   .267
25.47   252.0   .335
25.32   218.9   .394
26.00   196.0   ・ 447
26.31   1'2.2   .541
26.49   154.3   .625
26.61   143.5   .702
26.33   123.2   .342
26.96   110.4   .966

117.30 CALCOFi CRUIS〔  6712

HOR120N, 0〔 Cε ″B〔 R 14 1つ 67, O117 61tT, 27 07.5N l18 11■ , SOUNDINe 2000 FH, WiNl1 340 をも XNOIS, ■〔ATHER ORIZ2LE, S[ム  H:GH.

19.〕 5   33.75    -
19.35   33.75    -
19.35   33.75    -
19.35   33.75    -
13.93   33.66    -
11.32   33.62   -
10.30   33.85    -
10.56   34.07    -
10.20   34.13    -
9.84   34.32    -
9.32   34.36    -
8.46   34.37    -
7.21   34.38    -
6.44   34.38    -

117.30

HOR120N, D[CC■ 3tス  lう  1907, 012“  CHT, 23 18.5N l15 23.5‖ , SOUNO:NC 140 F‖ . II:ND 280 12 KNOTS, WEATH[R CtOUOY, SEA ROuCH.

CALCOFI CRuIS= 6712

24.00   392.1    03,
24.00   3'2.1   .078
24.00   392.1   .l18
24.04   333.5   .196
25.57   242.2   .275
25。つ3   203.0   .332
26.15  137.4  .302
26.26   177.0   .429
26.47   157.1   .514
26.59   146.0   .592
26.73   132.3   .664
26.92   114.0   .'93
27.03   104.1   .90'

24.31   362.8      0
24.31   362.3   .0,6
24.40   354.0   .072
24.59   335.9   .107
24.74   '21.5   .173
25.32   265.8   .247
25.64   235.4   .310
25.95   200.7   .366
26.17   185.9   .415
26.40   163.3   .505

17.4,   33.53
17.(3   33.53
16.63   33.42
15.71   33.38
14 33   〕3.34
12.47   33.46
11.56   33.65
10.57  33.81
10.20   34.01

V



OBSERVED LEVELS

Iヽ PUT

ι      T        S      OXY    PHo

110.39

OF DEPTH      sTAN【 )ARD LEVFLS

CO“ PUTED                 lNPUT

SIL    NIT      D● T            2      T       s      cxY

24.43   351.1      0
24.43   351.1   .o35
24.43   350。 7   .070
24.60   334.8   .105
24.'3   303.7   .169
25.36   262.7   .240
25.68   231.6   .302
25。 91   210.5   。358
26.08   194.0   .409
26.36   167.7   .502
26.51   153.3   .584

OF DEPTH

COMPUTED

SiCⅢ T    D■ T     00

24.38   356.0      0
24.38   356.0   。036
24。 38   356.0   .071
24.37   356.7   .107
24.93   303.3   .173
25.56   243.7   .242
25。 98   203.0   .298

CALCOFl cRUISE 6712 118.39

Horrlloilr DEcETiBER l6 1967' ol/r2 GMT' 28 I8.5f'l Il5 23.5l{' SoUNDtNc 143 F11' t{tND 2?o l9 KNoTS, t{EATHER paRILy CLoUDy,SEA AOU'JH.

5.58
5.63
5.57
5.59
5。 75
4.94
3.39
2.38

356.2
357.4
357.4
356。 9
326.4
278.2
243.3
204.9

V

V

0   16.65
10   16.65
20   16.63
30   15。 73
50   13.35
75   12.34
100   11.38
125   10。 71
150   10.20
200   10.o4

33.45
33.45
33.45
33.40
33.〕 0
33.47
33.66
33.79
33.90
34.22
34.32

l18.39 CALCOFl CRUISE 6712 l13.39

HOR120N, OEC〔
“
BER 16 1967, 0209 6MT, 28 18.5N l15 23.5W, SouN01NC 143 FH, lliND 270 19 κNoTs, 日EATHER PARTLY CtOUDY,SEA ROuGH, WiRE ANGLE 15。

l   16.69   33.440
11   16.71   33.446
30   16.08   33.382
44   14.53   33.360
54   13.80   33.330
60   12.64   33.402
82   12.20   33.643
:01   11.26   33.696
126   10.45   33.860
146   10.21   33.926
170   10。 06   34。 156
210    9.85   34.271
248    9.66   34.303

119.33

5.69    -       ―     ―
5。 73    -       ―    ―
5.83    -       ―     ―
5.89    -       ―     ―
5。 04   -       ―    ―
5.06    -       ―    ―
3.93    -       ―    ―
3.32    -       ―     ―
3.63   -      ―    ―
3.37    -       ―    ―
1.99    -       ―    ―
1.38    -       ―     ―
1.20    -       ―     ―

352.2            0   16.69   33.448
352.8           1o   16.72   33.447
343.7           20   16.57   33.410
312.9           30   16.08   33.382
300.5           50   14.00   33.339
273.2           75   12.39   33.523
247.4          1oo   ll.31   33.693
226.8          125   1o.47   33.353
201.0          150   10。 10   33.963
192.2          200    9。 9o   34.250
172.8          250    9.65   34.304
160.9
155.5

CALCOF: CRυ ISE 6712

5.69   24.42   352.2      0
5。 73   24.41   352.9   .035
5。 78   24.42   351.7   .o71
5.03   24.51   343.7   .105
5.86   24.91   305.4   .171
4.46   25.39   259.7   .242
3.83   25。 72   228.0   .303
3.64   26.00   201.9   。357
3.15   26.13   189.0   .407
1.49   26.40   163.3   .497
1.19   26.49   155.2   .579

119。 33

HOR:ZON, DECEMOER 16 1967, 0942 GMT, 28 19N l14 5311, SOυ NDIN6 60 FM, "lND 320 10 κNOTS, |IEATHER PARTLY CLOUDV,
SEA ROυ GH.

17.13   33.53
17.13   33.53
17.13   33.53
17.16   33.53
13.98   33.34
11.90   33.62
10。 7●    33.90

119。 33 CALCOFi CRUiSE 6712

HOR120N, DECEMBER 16 1967, 1004 0■ T, 28 19N l14 5311, SOuND:NG 60 FH, IIIND 320 10 KNOTS, 日EATHER PARTLY CLOuDY,
SEA R00oH, い:RE ANr.L∈  00。

119。 33

17.12   33.525   5。 58   24.38   356.2      0
17.16   33.520   5.63   24.36   357.3   .036
17.17   33.520   5.60   24.36   357.6   .071
17.15   33.529   5。 58   24。 37   356.6   .107
14.39   33.366   5.59   24.86   309.7   .174
11.88   33.614   3.39   25.56   243.3   .244
10.89   33.862   2.49   25.93   200.2   .301

l   17.12   33.525
11   17.16   33.520
2o   17.16   33.521
35   17.14   33.521
45   15.23   33.371
60   13.03   33.433
75   11。 88   33.614
104   10.84   33.896

V



OBSCRVED LEVELS

INPUT

Z      T        S      OXY    PH0

120.45

HOR120N, DECEMBER 12 1967, 2215 6● T,
SEA vERY ROuCH.

STANDA曖 0 し 〔 VELS OF DCPTH

CO■PUTCD COMPUTED

OXY    S I CttT    DⅢ TSIt    ll I T      Dネ T            Z      T       S

CALCOFI CRUiSE 6712

27 43N l15 33W, SOuNDIN0 1300 FM, VIIND 120 10 КNOTS, WEATHER OVERCAST,

0   17.21
10   17.32
20   17.36
30   16.73
50   13.93
75   12.50

125   11.20
150   11.08
200   10.70
250   10.23
300    9.59
400    8.01
500    7.20

33.78
33.84
33.85
33.70
33.65
33.89
33.95
34。 15
34.34
34.50
34.54
34.53
34.42
34。 43

17.68   33.83
17.41   33。 78
16。 70   33.68
16.67   33.68
14.03   33.62
13.42   33.73
11.25   33.76
10。 う5   33.90
10。 26   34.03
,.85   34.28
9。 30   34.35
8.51   34.34
7.40   34.35
6.32   34.34

24.55   339.6      0
24.57   337.7   .034
24.57   337.9   .068
24.60   334.7   .101
25。 18   279。 6   .163
25.65   234.7   .228
25.84   216.5   。285
26.10   192。 3   .336
26.27   176.2   .383
26.46   157.9   .469
26.57   147.2   .548
26.67   137.6   .622
26.84   122.1   .758
26.96   110.2   .882

120.45

24.47   346.7      0
24.50   344.2   .035
24.59   335.5   .069
24.60   334.8   .102
25。 14   283.3   .164
25.35   263.8   .233
25。 79   221.9   .294
26.02   199.7   .348
26.17   185.4   .397
26。 44   160.2   .485
26.58   146.4   .564
26.70   135。 2   .637
26.87   118.8   .770
27.01   105.6   .889

120.45 CALCOFl CRuIS[ 6712

"OR120N, DECEMBER 12 1967, 2252 GHT, 27 43N l15 33日
, SOuNDlNC 1300 FH, WIN0 120 10 κNOTS, HEATHER OVERCAST,

SEA V〔 RY ROUGH, 日:R〔 ANCLE 05。

-       338.3            0   17.38   33.851
-       338。 7           10   17.35   33.835
-       337.3           20   17.26   33.815
-       317.1           30   17.19   33.795
-       271.7           50   14.44   33.693
-       243.6           75   12.64   33.925
-       215.4          100   11.49   34.003
-       199.5          125   10.97   34.138
-       185。 9          150   11.04   34。 330
-       176.3          200   10.74   34.497
-       166.1          250   10.26   34.535
-       155.0          300    9。 56   34.500
-       149.3          400    3.01   34.401
-       141.0          500    7.07   34.418
-       130.8          600    う。82   34.422
-      119.7
-       107.2
-        93.9

CALCOFI CRuiSE 6712

120.45

5.66   24.56   338.3      0
5。 76   24.56   338。 7   .034
5.68   24.56   338.2   .068
5.50   24.56   338。 1   .102
4.08   25.11   286.7   .164
2.87   25.65   234.7   .230
2.49   25。 93   208.2   .286
2.O1   26。 13   189。 1   .336
1.35   26.27   176.3   .303
.64   26.45   158.9   .468
.48   26.56   148.1   .548
.40   26.65   139.4   .622
.47   26.02   123.5   。76C
.30   26.97   109.3   .884
.37   27.14    93.3   .993

120.50

l   17.38   33.351
11   17.34   33.833
31   17.14   33.790
40   15。 90   33.692
55   13.81   33.726
69   12.98   33.89:
92   11.00   33.979
1ll   ll.17   34.045
130   10。 94   34.177
150   11.04   34.330
179   10。 90   34.4〕 6
213   10.63   34.524
243   10.34   34.536
292    9。 71   34.510
346    8.70   34.437
430    7.71   34。 395
514    6.92   34.421
597    5.86   34.422

120.50

5.66
5。 76
5.46
4.81
3.75
3.06
2.54
2.39
1.85
1.35
.87
.55
.50
.40

.46

.29

.36

HORIZON, 0〔 CEMBER 13 1967, 0115 G“ T, 27 3211 115 53日 , SOUNDIN0 2000 FM, WIND 190 12 КNOTS, WEATHCR OvERCAST, SEA ROuGH.

V

V

∨



08SERVED LEVLLS OF D E P T 14

COMPUTE0

N:T      O● T            Z

CALCOFI CRUiS〔  6712

STANOARD  LEVELS OF DEPTH

COMPUTED

SIC● T    DOす      00

120.60

24.19   374.2      0
24.19   374.2   .037
24.19   374.2   .075
24.18   374.4   .112
24.78   317.4   .182
25.36   262.6   .255
25.86   215.3   .315
26.05   196.5   .367
26.25   177.5   .415
26.46   157.3   .500
26.60   144.6   .578
26.69   135.8   .651
26.37   118.8   .784
27.01   105.5   。903

:ヽ PUT

S      OXY    PH0 r        s OXY

HOR120～ , OECE“3[k 13 1907, 0530 011T, 27 14N l16 31W, SOUN01NG 2009 FM, WI110 280 10 KNOTS, WEATHER OVERCAST,
SEA MODERATE.

Z     T

120.60

l   18.36   33.662
10   18.40   33.659
29   18.38   33.658
38   18。 35   33.655
●6   16.02   33.531
61   13.46   33.476
75   13.43   33.612

'3   11.19   33.751117   10.67   33.397
136   10。 33   34.033
163    9。 95   34.112
192    9。 71   34.262
220    9.60   34.300
258    9.39   34.395
315    8.50   34.358
387    7.50   34.316
459    6。 76   34.331
536    6.22   34.383

120.70

16.3,   33.68
18。 3'   33.68
18.3'   33.68
10.40   33.68
14.68   33.34
12.50   33.51
10。 99   33.79
10.49   33。 93
10.05   34.09
9.65   34.27
9.33   34。 38
8.90   34.41
7.45   34.36
6.55   34。 38

V

120.60 CALCOFi CRUiSE 6712

140R:20N, DEC〔 MBER 13 1967, 0● 20 0MT, 27 14N l16 3111, SOuNDING 2009 F“ , WIND 200 10 KNOTS, |IEATHER OVERCAST,
SEA MODERATE, ||:RE ANCLE 13.

374.8            0   10.36   33.662
375。 9           10   10。 40   33.659
375.5           20   18.40   33.658
375.0           30   18.38   33.658
331.5           50   15.09   33.495
283.2           75   13.43   33.612
272.7           100   10.89   33.794
221.6          125   10.52   33.957
202.0          150   10.12   34.079
186.3          200    9.67   34。 279
174.3          250    9.45   34.37'
15,.3          300    8.76   34.377
154.2          400    7.41   34。 316
144.5          500    6.43   34。 354
133.7
123.8
111.8
101.1

CALCOFi CRUISL 6712

0   20.23   33.96
10   20.23   33.96
20   20。 23   33.96
30   20。 20   33.95
50   16.63   33.64
75   14.24   33.67
100   11.91   33.59
125   10.32   33.78
150   10.36   34.02
200   10.13   34.25
250    9.53   34.35
300    0.85   34.38
400    7.42   34。 32
500    6.61   34.35

120.60

5。 49   24.18   374.8      0
5.52   24.17   375.9   .038
5。 51   24.17   376.0   .075
5.49   24.17   375.5   。113
5.68   24.81   314.5   。lo2
4.16   25。 25   272.7   .256
3.46   25。 88   213.2   .317
2.88   26.07   195.0   .369
2.51   26.23   179.4   .416
1.56   26.46   157.5   .5o2
.90   26.58   146.6   .581
.71   26.69   136.2   .654
.61   26.84   121.5   。789
。36   27.01   105。 9   。909

120。 70

5.49
5.52
5.50
5.50
5.86
4.33
4.16
3.62
3.10
2.62
2.41
1.66
1.3う
。79
.69
.65
.45
。29

HOR120N, OECEMBER 13 1967, 1105 G“ T, 26 54ヽ  117 09“ , SOui101NC 2120 F“ , tlIN0 280 16 κNOTS, WEATHER OvERCAST,
SEA 
“

ISSING.

23.93   398。 7      0
23.93   398.7   .040
23.93   398.7   .000
23.93   398。 7   .120
24.58   336.8   .194
25。 13   284.3   .272
25.53   246.1   .338
25。 88   213.1   .397
26.15   187.7   .447
26.36   167.0   。538
26.54   150.0   .619
26.68   137.3   .694
26.85   121.3   .829
26.98   108.5   。951

V

V



:NPUT

Z      I        S      OXY    ,H0

120.00

STANOARo LEVetS

COMρ Ul〔 D

CAtCoFi CRuiSE 6712

COMPuTED

S1601    0● T     00S:t    N:T      D01            Z      T       S

CatCOFi CRuiS[ o712

V

V

120.80

HOR:20N, DECCM3〔 R 13 1967, 1612 C■ 了, 26 31.5・ I 117 49.5W, SDONDIN6 2070 FII, ■:ND 260 16 KNOrS, HcATH〔R CLOUDY,
SCA ROuGH.

0   19.45   33.78
10   19.4'   33.70
20   19.45   33.73
30   19.45   ,3.78
50   14.63   33.40
75   11.90   33.65
100   10.31   33.39
125   10.38   34.0'
150   :0.0,   34.17
200    9.35   34.20
2う 0    9.24   34.33
300    8.65   34.40
400    7.31   34.46
う00    6.う 0   34.(1

0   19.3'   33.760
10   19.`0   33.759
20   19.43   33.758
30   13.88   33.707
50   15.93   33.532
75   12.49   33.553
100   11.00   33.313
125   10.48   34.019
1,O   10.09   34.172
200    9.66   3● .315
250    9.20   34.375
300    3.79   34.414
400    7.78   34.447
500    6.60   34.409
600    5.95   3(.410
700    5.09   34.436
800    4.75   34.460
1000    4.03   34.500
1200    3.51   34.530
1'00    2.73   34.576
2000    2.14   34.636
250o    l.30   34.662
3000    1.63   34.672
3う00    1.57   34.678

2(.00   392.4      0
24.00   392.4   .0〕 9
24.00   392.4   .079
24.00   392.4   .l13
24.33   313.0   .189
25.58   241.5   .258
25.97   204 8   .315
26.20   192.9    364
2● .32   171.6   .● 09
26.46   158.3   .493
2● .61   143.2   .571
26.72   132.8   .642
26.90   116.3   .773
27.04   103.3   .090

HOR:ZON, OEC〔 HB[R 13 10● 7, 1635 1913 GHT, 26 31.5N 117 4,.51, SOUN01N0 2070 FH●  ‖IND 260 16 KNOTS, ■【A Ill[R CtOuOY,
SeA ROUGH. ‖lRC AN6LE 23 25.

1   19.3,   33.760
10   19.40К    ―
20   19.43K    ―
25   19.44   3].758
61   i3.35   33.456
93   11.28   33.7● 3
139   10.21   34.l18
185    9.31   34.285
231    9.36   34.35,
300    3.79   34.41●
392    7.88   34.450
487    6.7=   〕4.410
579    6.03   34.415
073    ,.37   34.430
678■   5.2,   ,4.431
769    4.3,   34.453
858■    4.55   34.47〕
863    4.50   34.474
981    4.l1   34.496
1041■    4.01   34.う 09
1125    3.71   34.525
1224A   3.45   34.542
1268    〕.32   34.5う 0
140,A   3.07   34.572
1414    3.04   ,4.,71
15991   2.69   34.5,7
1737■   2.37   34.620
1976■    2.16   ,4.635
2165■    2.00   3● .6● 5
2354A   l.89   34.659
2543A   l.77   3● .● 03
2733■    1.69   34.603
2922■    1.64   34.071
311,ハ    l.● 1   34.674
330,A   l.59   ,4.677
34,7A   l.57   34.673
3610A   l.57   ,4.07,
3688A   l.57   34.67,

A' CAS7 1:.

5.41

5.42
5.35
3.32
2.16
1.4,
.98
.51
.22
.21
.23
.27
.2'
.35
.31
.45
.57
.,う

.69

.79
。つ0
.92
1.04
1.32U
l.6,
1.7=
2.02
2.26
2.32
2.24υ
2.63
2.73
2.35
2.88
2.02
2.93

〕
'2.4

393.7
292.3
223.3
170.0
159.2
147.0
133.9
118.0
10,.3

87.6
86.6
00.1
75.4
74.3
60.2
67.2
63.1
59.4
57.6
5〕 .7
53.5
43.6
44.2
41.5
3,.5

36.4
3,.,
34.,
34.う
〕
`.:,3.9
33.3
33.8

,.41   24.00   3,2.4      0
5.41   23.99   ,92.7   .039
5.42   23.98   3つ 3.|   .079
5.57   24.09   ,33.8   .118
5.38   24.65   32,.6   .189
4.32   25.39   259.4   .263
3.03   25.87   213.7   .323
2.33   26.12   109。 7   .374
1.96   26.31   172.1   .420
1.23   26.49   154.7   .503
.83   26.62   143.0   .580
.51   26.71   133.9   .652
.22   26.89   11● .3   .733
.21   27.03   103.9   .つ 01
.24   27.12    95.3  1.003
.29   27.24    33.9  1.106
.38   27.30    73.5  1.19'
.56   27.40    o3.5  1.360
.76   27.4'    60.2  1.う 07
1.26   27.59    ,1.0  1.702
1.74   27.69    41.2  1.980
2.う0   27.71    3● .7  2.222
2.67   27.70    34.7  2.450
2.3,   27.77    ,3.9  2.676

V

59



ObSERVED LEVELS

INPU了

Z      T        S      OXY    PHo

123.37

123.42

123.60

tl「  DEPTH

COMPUTED

SIL    NlT      D*T

STANDARD L〔 VELS

:NpUT

T        S

OF DEPTH

COMPUTED

SIC'T    DⅢ T     00

24.46   347.8      0
24.46   347.8   .035
24.47   347.6   .070
24.92   304.6   .102
25。 31   266.9   。160

OXY

CALCOFI CRUISE 6712 123.37

HORIZON, DECFMBER ll 1967, 1450 CMT, 27 24N l14 40W, SoUNDlNG 37 F“ , WIND 360 6 KNOTS, WEATHER CLEAR, S∈ A HODERATE.
V

18.01   33.92    -
18.01   33.92    -
18.00   33.92    -
15.23   33.67   -
14.03   33.85    -

HOR120N, DECE“ εER l1 1967, 1206 G“ T, 27 14N l14 59", SoUND:N6 1020 FM, おIND 320 19 KNOTS, WEATHER PARTLY CLOUDY,
SEA MOD〔 RATE.

CALCOFI CRUISE 6712

CALCOFi CRUISE 6712

O   18。 26   33.91
10   18.26   33.91
20   18.26   33.91
30   17.23   33.83
50   13.64   33.70
75   12.37   33.83
100   11.59   34.05
125   11.13   34.17
150   1o。 78   34。 26
200   1o.58   34.43
250   10。 25   34.54
300    9.45   34.51
400    8.24   34。 48
500    7.12   34.44

0   18.65   33.74
10   18.65   33.74
20   18.67   33.74
30   18.68   33.75
50   15。 75   33.71
75   13.34   33.60
100   11.86   33.67
125   1o。 82   33.87
150   1o.18   33.97
200    8.69   34.03
250    8.17   34.10
300    8.28   34.34
400    7.21   34.36
500    6.22   34.33

24.39   354.4      0
24.39   354.4   .035
24.3'   354.4   .071
24.58   336.4   .106
25.23   270。 3   .166
25。 63   236.7   .230
25。 95   206.5   。286
26。 13   189.6   .336
26.26   177.0   .383
26.43   161.1   .469
26.57   147.5   .549
26.68   136.9   .623
26.35   120.9   。759
26.98   100.4   .881

123.42

123.50
123.50                    cALCOFI CRUISE 6712

HORIZON, OECEM13ER ll 1967, 0735 CMT, 26 57N 115 30い , SOuNO:NC 2025 FM, HIN0 290 21 κNOTS, IIEATHER 
“

ISSINC,SEA MOoERATE.

0   18.34   33.72
10   18.84   33.72
20   18.85   33.72
30   18.82   33.71
50   14.23   33.40
75   11.93   33.58
100   11.17   33.73
125   1o。 47   33.97
150   10.o6   34.09
200    9.67   34.31
250   1o.o,   34.54
300    9.43   34.54
400    7.82   34.43

24.10   382.0      0
24.10   382.0   .038
24.10   382.2   .076
24.10   382.2   .115
24.92   303.9   。184
25.52   247.2   .253
25。 78   222.8   .312
26.09   193.2   .365
26.25   177.7   .412
26.49   155。 1   .497
26.60   144.9   .574
26.71   134.3   .647
26.87   11e.6   .700

V

123.60

HOR120N, OECEM8ER ll 1967, 0129 CMT, 26 39N l16 12", SOUNOINC 2016 FM, IIIND 360 14 KNOTS, WEATHER PARTLY CtOuDY,
SEA VLRY R00GH.

24.17   376.0      0
24。 17   376.0   .038
24.16   376.4   .075
24。 17   375。 9   .113
24.83   312.6   .182
25。 26   271.8   .256
25.60   239。 3   .320
25。 95   206.5   。376
26.14   188.5   .426
26.43   160。 9   .515
26.56   148。 1   .595
26.73   131.9   .667
26.91   115.5   。797
27.02   105。 1   .914

V



2

123.60

OBSERV[O t[V[tS

INPU= co“ puT[D

CALCOFI CRU:S[ 6712

STANDARD LCVetS

:Npり T

T       S      OXY

O F  O[ , T H

COMPUT〔 0

123.60

127.40

V

V

5.33

5.〕 8
5.00
4.14
3.● 8

〕.35
3.08
2.94
3.50
2.72
2.31
1.72

.57

.3つ

.2つ

0
10
20
30
50
75
100
125
150
200
2う 0
300
400
500
600

HOR120N, OE CCl10[R l1 1967●  02う O CHr, 2o 39N l10 12‖, SOUNOING 2016 FH, wIN0 360 14 KNOTS, W〔 ATH[R PARILY CLOuDY,
SEA VERY ROuGH, ■:RE ANGLE 15.

0   18.67   〕].771
10   10.75   33.771
33   13・ 74   33.770
41   17.5,   31.694
5,   15.68   33.751
●0   15.03   33.734
39   12.40   33.585
107   11.66   33.702
125   10.87   33.862
151   10.14   34.016
178    9.06   )● .O16
213    0.5(   34.100
240    3.11   3■ .115
235    8.00   34.177
300    3.20K    ―
344     -     34.〕 78
436    6.93   34.329
510    0.15   34.342
5,1    5.91   34.398

125.60

―     -        374.2
-     -       376.1
-     -       375.9
-     -        354.5
-     -       303.1
-     -       292.1
-     -       255.3
-     -       23〕 .4
-     -       207.9
-     -        104.4
-     -       167.5
-    -      153.5
-     -       146.2
-    -      140.0

-     -       114.l
―     -       10,.'
―     -         9● .2

10.● 7   33.771   5.33
18.7,   33.771   ,.49
18.76   33.771   5.49
18.75   33.770   5.4,
16.28   33.713   4.“ 4
14.16   33.715   ,.34
11.37   33.6〕 3   3.70
10.87   ,3.362   3.08
10.17   34.012   2.94
8.68   ,4.068   3.09
8.01   34.123   2.13
8.20   34.230   1.41
7.54   34.371     .50
6.28   34.334    .41
5.,1   3(.403    .27

24.1つ    ,74.2      0
24.17   376.1   .038
24.16   376.4   .075
24.17   〕76.1   .113
24.72   323.5   .133
25.18   279.〕    .259
25。 ,3   241.3   .32'
25.,3   207.9   .381
26.17   185.1   .431
26.46   157.つ    。,19
26.61   14● .1   .596
26.66   138.9   .669
26.87   119.2   .304
27.01   10,.5   。,24
27.12    95.5  1.o31

CAtCOFl CRuISf 6712 12う .60

HORl10N, OECEItBER 10 1967, 2241 2120 CIt,, 2●  22N l16 02■ , SOUN01NG 3791 F‖ , HIND 010 24 κNOIS, H〔 ATHER PARItV CtOUOY,
SEA V[RY ROuCH, ■:RE ANGLE 26.

OA  18.33   33.760
10   13.8'   33.760
20   13.33   33.760
30   13.31   33.7● 0
50   1b.31   33.540
7う    12.70   33.360
100   11.46   33.610
125   10.60   33.030
150   10.24   34.010
200    9.64   3● .230
250    3.32   34.190
300    8.43   34.330
400    7.50   34.400
500    6.66   ,4.390
600    5.72   34.〕 00
700    5.1,   ,● .430
000    4.31   34.● 70
9088   4.30   34.486
10'6B   3.31   34.525
12313   3.36   34.559
14673   2.94   3● .534
16538   2.57   34.600
18403   2.2つ    3(.62,
20288   2.07   34.638
22153   1.94   34.● 53
24023   1.85   34.650
25910   1.76   ,4.● 62
277,3   1.70   34.667
29713   1.64   34.671
31613   1.62   3● .672
,3523   1.61   ,4.67,
35473   1.00   34.675

.42    -       ―     ―

.,9    ‐       ―     ―

.7,    ―       ―     ―
1.14    -       ―     ―
1.49   -      ―    ―
1.73    -       ―     ―
2.04   -      ―    ―
2.27    -       ―     ―

2.49    -       ―     ―
2.61    -       ―     ―
2.7,    ―       ―     ―
2.79    -       ―     ―
2.38    -       ―     ―
2.90    -       ―     ―

0   13.33   39.760
10   18.33   3].760
20   18.33   33.760
30   18.31   33.760
50   15.81   3].540
7,   12.70   33.360
100   11.46   33.610
125   1o.60   33.830
150   10.24   34.010
200    9.64   34.230
250    3.32   ,4.1つ 0
300    0.43   34.330
400    7.50   34.400
う00    ●.66   34.3,0
00o    5.72   34.〕 80
700    5.13   34.430
300    4.31   34.470
1000    4.08   34.504
1200    3.5,   34.545
1う 00    2.87   34.う 88
2000    2.10   34.696
2500    1.30   34.059
3000    1.64   〕4.671
3うOO    l.60   34.674
4000    1.50   34.678

2● .14   378.0      0
24.14   ,78.3   .038
24.14   378.3   .076
24.=4   378.3   .ll●
24.69   326.〕    .104
25.20   277.4   .260
25.63   23● .6   .325
25.94   20'.1   .381
26.16   186.5   .431
2● .43   160.6   .520
26.5,   151.0   .600
26.70   134.8   .674
26.つ0   116.5   .805
27.0■    106.1   .924
27.12    95.3  1.032
27.23    84.9  1.130
27.30    78.4  1.220

.50   27.41    63.2  1.304

.69   27.49    60.l  l.531
1.21   27.59    う0.7  1.726
1.99   27.69    (0.9  2.003
2.45   27.7●     37.0  2.245
2.76   27.76    34.9  2.474
2.90   27.76    ,4.4  2.702
3.04   27.77    3,.9  2.'34

373.8
378.3
373.0
378.3
〕26.3
277.4
236.6
207.l
186.5
160.0
151.0
13● .8
116.5
106.1
95.3
84.9
73.4
72.6
64.0
57.3
,1.7
46.'
43.2
40.|
30.4
37.5
36.4
35.0
3● .,
34.7
34.5
34.3

CALCOFi CRU:S〔  0712

HORIzON●  OEC〔
“
3〔 R 10 19o7, Oo2, GHT, 2●  44N l14 30‖ , SOUNDINC 1620 FM, HlN0 080 19 KNOTS, 

“

EATHER HISSING・
SEA HoOCRA=【 .

O   lつ .52   33.36
10   19.53   33.86
20   19.53   33.86
う0   19.54   33.86
50   14.50   33.36
75   12 06   33.61
100   11.10   33.73
125   10.61   33.99
150   10.85   34.33
200    ,.69   34.21
250    ,.37   34.3,
300    3.93   34.41
400    8.13   ,4.45
500    6.87   34.42

■, S'ANDAR0 0〔 PTH VALuCS FROH =H〔  S′ T′ O ANO ACCcP了 10 0EP'H VALUES FRO‖
THE SAHPLE 30rrLE CAST H〔 RE COHOIN10 TO CO"PU=〔 OY"AHiC HElGHTS FRoH
7HC Su^FACe ro 3う OO HEIERS.
0, SA"PLE 00,TIE CASI.

24.04   388.3      0
24.04   388.5   .039
24.04   388.5   .078
24.0〕    383.3   .117
24.32   313.9   .107
25.52   247.3   .258
25.79   221.6   .317
26.08   194.1   .369
26.30   173.0   .416
26.41   162.9   .502
26.57   147.5   .582
26.6,   136.3   .65,
26.04   121.5   .791
27.00   106.6   .912



OBSLRVFO LEν ELS

Iヽ PuT

2      T        s      oxY    ,Ho

127.50

126.61

COMPUTED

SIL    NIT      D*T

STANDARD L

INpυ T

Z       I        s

OF D E P TII

COMPUTED

S i CttT    DttT     DD

E V E L S

OXY

CALCOFI CRUiSE 6712 127.50

HORIzoN, DECFllBER 10 1967, 1120 GMT, 26 20N llう  10。 うW, SOUND:N6 2200 FII, |1lN0 300 24 κNOTS, IIEATHER ItiSSINC, SEA ROUGH。
V

V

CALCOFI CRυ ISE 6712

CALCOFl CRUISE 6712

0   19。 53   33.79
10   19.53   33.79
20   19.53   33.79
30   19.53   33.78
50   15。 33   33.52
75   12.62   33.50
100   11.36   33.67
125   1o。 76   33.73
150   10。 20   34.01
200    ,.81   34。 21
250    9.35   34.36
300    8.60   34.33
400    7.70   34.〕 8
500    6.90   34.40

0   18.80   33.62
10   18.80   33.62
20   18。 80   33.62
30   18。 80   33.62
50   18.78   33.60
75   14.20   33.35
100   11.96   33.52
125   11.26   33.76
150   10。 45   33.86
200    9.54   34.13
250    9。 35   34.3〕
〕00    8.90   34.38
400    7.33   34.39
500    6.49   34.36

0   10。 77   33.614
10   18.79   33.609
20   10.79   33.608
30   18。 79   33.607
50   1o。 70   33.600
75   14.07   33.302
100   11.99   33.539
125   11.06   33.753
150   1o.51   33.904
200    9.60   34。 140
250    9.48   34。 324
300    8.35   34.361
400    7.74   34.300
500    6.45   34.347
600    6.00   34.450

23.98   393.6      0
23.98   393.6   .039
23.98   393.6   .079
23.97   394.3   .110
24.78   317.6   .190
25.33   265.6   .263
25。 70   230.5   .326
25.85   215。 8   ,382
26.17   185。 9   .433
26.39   164.8   .522
26.58   146.4   .602
26.68   137.3   .676
26.85   120.7   .311
26.98   108.5   。933

126.61

24.04   388.3      0
24.04   388.3   .039
24.04   388.3   .078
24.04   388。 3   .117
24.03   389.2   .195
24.89   307.0   .282
25。 47   252.1   .353
25.78   222.1   .412
26.01   201.0   .466
26.37   166.4   .560
26.56   140。 7   .641
26.67   138.1   .715
26.34   121.8   .851
27.01   106.2   .972

HORIZON, DECEMBEく  10 1967, 16〕 8 0MT, 26 05't l15 う4W, SOU1101N●  20う O FM, wIND 360 22 KNOTS, WEATHER PARTLY CLOUDY,
SEA ROt,GH. A,

HOR120N, DECEM8ER 10 1967, 1725 CMT, 26 0う N l15 54口 , SOuNDING 2050 FM, HlND 360 22 KNOTS, HEATHER PARTLY CtOuDY,
SEA ROυ GH, W:RE ANCLE 25。  A)

2A  18.77   33.614
10   18.79   33.609
20   10。 79K    ―
30   10.79κ     ―
31   18.79   33.607
50   18.70κ   33.600K
50   15.60   33.363
65   15.13   33.366
84   13.10   33.416
97   12.11   33.508
109   11.72   33.635
135   10.7o   33.811
153   10.48   33.921
180    '.86   34.020
211    9.65   34.207
237    9.63   34.317
232    9.01   34。 343
340    8.53   34.394
430    7.31   34.363
513    6.34   34.352
583    6.01   34.422

130.30

388.0
388.8

389.0
387.3
336.5
324.7
280.8
255。 7
239。 4
208.8
197.0
179.6
162.5
154.0
142.5
131.5
116.6
104。 9
95。 7

CALCOFI CRUISE 6712

395.4
395。 7
394.9
318.3
2● 0.4
241.4

126.61

5.47   24.04   303.0      0
5.50   24.03   380.0   .039
5.51   24.03   388.9   .078
5.51   24.03   389.0   .117
5。 96   24.05   387.3   .195
5。 74   24.94   302.0   .201
4・ 47   25.48   251.3   .351
3.60   25.81   219.2   .410
3.03   26.03   198.7   .463
2.25   26.35   168.●    .557
1.14   26.53   151.1   .639
.83   26.66   138.3   .714
.42   26.85   121.3   .850
.30   27.00   106.7   .971
.27   27.14    93.4  1.079

5。 47
5.50

5.51

●.10
6.04
5。 33
4.63
4.05
3.40
2.97
2.77
1。 つl

l.28
。96
.57
.39
.29
。27

HOR120N, D〔 C〔 MBER 9 1967, 2148 CMT, 26 29N l13 29.5W, SOuN01NC 44 FM, ll:ヽ 0 050 25 KNOTS, WEATH〔 R PARTLV CtOuDY,
SEA 
“

ODERATE, |IIRE ANCLE 15。

130。 30

20。 21   33.998   5。 23   23.96   395。 4      0
20.22   33.997   5。 27   23.96   395。 7   .040
20。 19   33.998   5。 26   23.97   394.9   .079
16.17   33.774   4.36   24.79   317.1   .l15
15.00   33.045   4.01   25。 10   286。 9   .175

1   20。 21   33.998
10   20.22   33.997
20   20。 19   33.998
29   16.23   33.774
48   1う 。12   33.332
72   13.57   34.075

5。 23    -
5.27    -
5。 26    -
4.37    -
4.ll    ―
2.00    -

THE UNuSuAL NU“ BLR FOR THIS sTATloN RESuLTS FROM THE CAST 8EINC
LOWERED SO FAR FROM THE DES:RED POSIT10N FOR STAT10N 127.60。

V

126.ol



Z    I      S

i30.40

03SERVED LEV〔 LS O F   D t ' T H

COMPUT=D

SIL    NIT      D*T

STANDARD LEVELS O f1   0 E ' T H

C OIIP UT[0

SIC'T    O'I     D0

V

V

10

30

125
1,0
200
250
300
400
500

CALCOFi CRUiSE o712

HOR!ZON, DECε
“
3[R 9 1967. 1545 GMI, 26 09N 114 0711, SOUヽ D`N6 1う 20 FH, wl● tO う00 14 KNOIS, "EATH[R PARILY CLOUDY,

SEA l10D[RATE.

20.66   3,.95
20.66   33.95
20.66   33.95
20.66   33.95
16.01   33.37
14.89   33.68

11.36   33.94
10.5,   34.00
10.71   34.45
10.04   34.46

7.86   34.42
7.25   34.46

23.31   410.3      0
23.31   410.3   .041
23.81   410.3   .002
23.e1   410.3   .123
24.51   343.0   .199
25.00   2,6.3   .279
25.52   247.2   .348
25.91   210.6   .406
26.10   192.0   .457
26.42   161.3   .547
20.54   150.0   .628
26.63   1'7.5   .702
26.36   120.0   .338
26.98   103.6   .95,

130.40 CALCOFi CRuISC o712 130.40

130.50

HO■ 120N, DECe143ER 9 1967, 1640 GH子 . 26 09N llる  07■ , SOuヽ o:NG 1320 FII, llIN0 380 14 KNOTS, llEAIHER PARTLY CtOuOγ ,

SEA 1400ERATC, 日【RE ANCLE 12.

1   20.66   33.,52
11   20.68   ,3.957
30   20.67   ,,。

'5539   18.79   33.681
54   15.50   33.4〕 8
68   14.31   33.640
91   13.02   33.715
1ll   ll.71   33.897
130   11.02   34.053
14'   10.72   34.126
176   10.58   3● .334
209   10.61   34.488
237   10.15   34.43)
204    9.61   34.,22
336    3.92   34.438
418    7.71   ,4.432
502    7.20   34.457
539    0.46   34.464

1,0.50

410.2            0   20.60   33.052
410.3           10   20.68   〕3.957
(10.2           20   20.60   33.957
333.6           30   20.6'   33.955
,27.2           50   16.26   33.467
298.1           75   14.29   33.672
257.3           100   12.30   33.791
219.9          125   11.16   34.O17
196.4          150   10.71   34.133
185.9          200   10.62   34.460
168.2          250    9.99   34.494
157.,          300    9.41   3● .516
150.1          400    7.9,   34.441
138.5          500    7.21   34.● 57
130.4          600    ●.3'   34.465
117.0
108.2
つ8.1

CALCOF: cRUISE 6712

0
10
20
30
50
75
100
125
15o
200
2う 0
う00
400
500

,.20   23.31   410.2      0
5.22   23.31   410.3   .041
,.25   23.31   410.3   .032
5.33   23.81   410.2   .123
6.04   24_53   341.3   .199
4.54   25.12   285.2   .277
3.67   25.60   2,'.7   .344
2.45   26.00   201.4   .3,9
2.05   26.17   185.2   .448
.03   2● .44   159.6   .5,7
.51   26.58   146.6   .616
.33   26.69   135.3   .689
.,1   26.86   11'.7   .323
.22   26.98   103.4   .945
.23   27.11    ,● .0  1.055

5.28
5.22
5.33
5.73
6.01

4.25
2.94
2.34
2.08
1.34

.58

.34

.32

.30

.22

.22

HOR:こ ON, DECE"3[R 3 1967, 1025 611■ , 25 ■,N ll●  50り , SOUNDINe 1950 FH, 
“

IN0 340 16 κNOTS, 
“

[ATH[R PARTLV CLOUOγ ,

SEA ROuCH.

20.23   33.38
20.30   33.38
2o.30   33.88
19.9,   33.88
14.76   33.55
12.3●   33.71
11.66   33.91
11.3●    34.0,
10.56   34.22
10.36   34.44
10.04   3●.5●
9.,3   34.,6
3.:4   34.50
7.13   34.48

23.36   405.7      0
23.35   406.2   .04=
23.35   406.2   .031
23.95   3,7.0   .122
2● .93   303.6   .192
25.● 5   254.2   .262
25.33   213.0   .322
25。 ,8   203.9   .375
26.27   176.3   .423
26.47   156.7   .503
26.01   14● .1   .586
26.71   13● .4   .659
26.80   110.0   .791
27.01   106.2   .911

V



IIIPUT                           compυ TED

2      r        s      oxY    PHO    SIL    NIT      D*T            Z

130.● O                                             cALCOFi CRUISE 6712 130.60

HOR:ZON, DECeMBER 9 1967, 0418 GHT, 25 29N l15 24W, SOUNDINC 2000 FH, WIN0 290 15 κNOTS, WEATHER CL000V, SEA R00CH.

0〔
'S「
RVED LEV〔 LS OF DEPTH STANDARD LEVELS

INPUT

T        S       OXV

OF DEPTH

CO“PUTED

SICホ T    Dホ T     DD

402.5
403.2
402.8

403.5
339。 1
303.4
266.9
251.3
218.0
197.3
173.2
159.7
149。 9
140.1
128.0
116.6
105.5
101.2

CALCOFi CRUISE 6712

0   19。 79   33.756
10   19.80   33.750
20   19.80   33.754
30   19.80   33.754
50   17.10   33.607
75   13.67   33.555
100   12.47   33.552
125   11.36   33.707
150   10.64   33.900
200    9.78   34.239
250    9.33   34.352
300    9.05   34.434
400    7.03   34.429
500    6.94   34.444
600    6.03   34.351

19.30   33.74    -
19。 80   33.74    -
19.80   33.74    -
19。 30   33.74    -
16.38   33.55    -
13.49   33.42    -
12.11   33.52    -
11.16   33.79    -
10.53   33.97    -
10。 05   34。 24    -
9.40   34.39    -
9。 10   34.45    -
7.85   34.44    -
6.9う   34.44    -

23.87   403.9      0
23.37   403.9   .040
23.87   403.9   .081
23.87   403.9   .121
24.57   337.0   。196
25。 09   287.9   .274
25.44   254.8   .343
25.83   218.2   .403
26.08   194.2   .455
26.37   166.4   .547
26.60   145.0   .627
26.69   135。 9   。700
26.88   i18.3   .833
27.01   106.1   .953

5.36   23.09   402.5      0
5。 43   23.38   403.2   .040
5.42   23.80   403.0   .001
5.38   23.89   402.9   。121
5。 90   24.44   349.7   .197
5.58   25.16   201.6   .276
5.06   25.40   259.1   .344
3.60   25.79   221.0   .405
2.79   26.07   194.8   .458
1.77   26.42   162.1   .549
。99   26.58   146.6   .620
.49   26.69   136.3   .702
.29   26.87   110.9   。836
.18   27.O1   105.7   .955
.54   27.Oo   101.2  1.066

133.30

23.95   397.0      0
23.94   397.3   .040
23.95   397.0   .07●
23.95   397.0   .119
24.54   340.5   .193
25.05   292.3   .273
25.80   220。 9   .338
26.01   201.1   .391
26.24   179.0   .439
26.45   159.2   .526

0
10
20
30
50
75
100
125
150
200
250
300
400
500

V

V

130.60 CALCOFi CRUlS〔  6712 130.60

HOR120N, DECEMBER 9 1967, 0512 CMT, 25 29N l15 24", SOuNDINC 2000 F14, IIIN0 290 15 κNOrS, 日[ATHER CLOUDY, SEA ROuCH,
日lR[ ANCLE 13.

0   19.7,   33.756
10   19.80   33.750
29   19.80   3〕 .755
30   19。 80K    ―
30   19.80   33.745
52   16.54   33.582
63   14.75   33.550
09   12.98   33.574
109   12.10   33.565
127   11.27   33.818
147   10。 73   33.967
175   10.O1   34。 140
208    9.73   34.262
236    9.38   34.320
234    9.22   34.418
337    8.57   34.449
420    7.62   34。 420
502    6.92   34.443
534    6.18   34。 375

133.30

5。 36
5.43
5.39

5。 39
5。 97
5。 70
5.41

3.47
2.86
2.29
1.62
1.19
.60
.35
。27
.18
.45

HOR120N, DECE“ らER 3 19671 1505 CHl, 25 55N l13 10日 , SOUN01ヽ C 120 F", |IIN0 330 17 κNOTS, WEATHER PARTLγ  CLOUOγ ,
SEA ROUGH.

133.42

HOR120N, DECEMBEく  8 1,67, 2006 CMT, 25

20.25   33.99
20。 26   33.99
20.25   33.99
20。 25   33.99
16.43   33.53
14.42   33.61
12.51   34.08
12.11   34.25
12.11   34.55
11.33   34.63

0   20.88   33.98
10   20.86   33.98
20   20.85   33.98
30   19.03   33.77
50   17.07   33.76
75   14.72   33.51
100   13.09   34.22
125   12.66   34.38
1う 0   12.05   34。 46
200   11.52   34.61
250   10。 65   34.57
300   10.00   34.56
400    8.43   34.48
500    7.26   34.45

CALCOF: CRUISE 6712 133.42

36N l13 5う 。6", SOUNDING 2160 Flt, WIND 320 4 κNOTS, WEATHER CLOUDY, SEA ROUGH.

23.77   413.3      0
23.78   413.2   .041
23.78   413.0   .003
24.09   382.9   。123
24.57   337.9   。195
24.90   305.7   .276
25。 79   221.5   .342
26.00   201.6   .396
26.18   184.5   .445
26.40   164.0   .534
26.52   151.9   .616
26.63   141.9   .692
26.02   123.7   .832
26.97   109.5   .956

V
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Z      T        S      OXY    PHO    SIL    Nll      D● T            2

1,7.23                                            CAtCOFI CRu:SE 6712 137.23

HORIZON, じEC[“ 3[R 0 1967, 0615 CIIT, 25 34N l12 19H, S00NDlNG ,5 FM, tr:ND 320 16 KNOTS, ■〔ATH[R 
“

:SSING, SeA MISSING.

03SERVε O ttVeLS OF

INPUT

STANOARD LEVEtS

20。 96   34.01    -
20.90   34.01    -
20.73   33.96    -
18.33   33.74    -
16.00   33.32    -

OF OC,TH

COHPU7〔 D

S16',    D拿 1     0D

23.77   413.6      0
23.'7   413.6   .0(1
23.78   412.6   .033
24.12   380.3   .122
24.86   310.0   .192

CO“ pUT〔 0

V

V

1,7.23 CALCOF: CRuls〔  6712 i37.23

137.40

HOR:ZON, DEC〔 HB[R 3 1967, 0633 GHT, 25 3411 112 1,‖ , SOUND:NG 35 Fll, ■1・10 ,20 16 KNOTS, HEATH[R IIISSING, SEA HISSINC,
WiRE ANCt[ 03.

1   20.97   34.016
10   20.97K    ―
20   20.98K    ―
21   20.98   34.014
31   19.77   33.903
40   17.42   33.779
50   16.20   33.804

137.30

413.5

413.9
391.3
344.5
315.5

CAtcOFI CRUIS[ 6712

,.07

う.69
5.07

20.'7   34.O16   5.07   23.77   ●13.5      0
20.97   34.015   5.66   23.77   ●13.5   .041
20.98   34.Ol●    5。 ,2   23.77   (13.9   .033
19.97   33.916   5.13   23.96   395.4   .123
16.20   33.804   4.50   24.80   315.5   .195

HOR120N, D〔 CF“ 3[R R 1967, 0234 G“ T, 25 21.5N l12 4711, SOUNDINC 170 FH, "IND 320 19 KNOTS, 
“

〔ATH[R PARTLγ  CL000Y,
SEA ●00[RA,〔 .

21.714   34.04
21 45   34.04
21.45   34.0(
21.38   34.02
15.68   3,.76
14.02   34.13
13.52   34.32
13.34   34.49
13 02   34.60
11.64   34.62
11.0,   34.61

21.05   33.99
21.55   33.99
21.55   34.00
19.93   33.73
16.38   33.71
15.67   33.76
13.16   33.62
11.61   34.ll
ll.38   34.32
11.14   34.53
10.52   34.56
9.92   34.5,
3.61   34.,2
7.42   34.47

23.66   423.9      0
23.66   424.2   .042
23.66   424.2   .035
23.67   423.8    127
24.3'   307.5   .201
25.53   246.2   .270
25.73   222.4   .300
25。 95   206.う   .384
26.10   192.3   .435
26.38   165.4   .526

CALCOF: CRuISE 6712

HOR120N, OEC〔 M36R 7 1967, 2012 CHr, 24 59N ll, 24H, SOUNDlNG 1380 FH, WIND 280 14 KNOTS, ll[AIHER PARTLY CtOUOY,
SEA vERY ROUGH, WIRE ANGLE 25.

1   21.65   34.022
10   21.● 5   34.010
27   21.4,   34.004
3う   13.67   ,3.000
48   16.94   33.713
61   1● .10   33.731
81   14.33   33.760
98   13.04   ,3.708
115   12.03   33.398
1)2   12.0,   34.157
161   11.86   34.424
187   11.42   34.523
213   10.39   ,4.497
257   10.73   34.597
306    9.92   34.573
332    3.97   34.537
460    8.05   34.490

'36    7.00   34.404

137.40

5.14    -        ―     ―
5.19    -       ―     ―
5.20    -       ―     ―
5.73    -       ―     ―
5.89    -       ―     ―
5.75    -        ―     ―
う.10    -        ―     ―

2.87   -      ―    ―
2.03   -      ―    ―
1.03    -       ―     ―

.30    -       ―     ―

.2,    ―       ―     ―

.17    -        ―     ―

4う 0.7
431.6
●27.8
372.1
338.4
318.6
279.5
253.2
225.5
206.5
183.7
168.6
161.4
151.3
139.3
127.5
117.4
109.5

CatCoFi CRUiS〔  6712

21.65   34.022   5.14   23.5,   430.7      0
21.05   34.010   5.19   23.50   431.0   .043
2:.57   34.006   5.20   23.60   429.7   .086
20.(6   33.923   5.40   23.35   406.7   .128
16.79   33.712   5.89   24.60   335.1   .20,
14.38   33.756   5.33   25.06   290.9   .231
12.8,   33.722   4.21   25.45   2,4.2   .3う 0
11.,7   34.051   2.32   25.38   213.3   .409
11.'6   34.34う    1.37   26.11   191.3   .461
11.14   34.514    .65   26.39   164.4   .552
10.77   34.57,    .36   26.51   15,.,   .634
10.03   34.584    .24   26.64   140.7   .710
8.77   ,4.530    .13   26.31   125.0   .850
7.52   34.450    .34   26.'3   113.0   .9'7

137.40

HOR:ZON, DECε ●3Ek 7 1967, 20,, CHl. 24 59N l13 24W, SOUNOING 1380 FH, WIN0 280 1, KNOTS, w〔 ITHER PARTLY Ct00DY.
SEA VeRY ROuCH.

23.57   433.O      O
23.60   430.4   .043
23.60   429.7   .086
23.83   407.9   .123
24.57   337.3   .203
24.89   307.3   .28`
25.31   266.9   .356
25.99   202.4   .(16
26.10   191.8   .466
26.40   163.2   .557
26.54   150.5   .638
26.67   138.4   .713
26.82   123.3   .851
26.つ6   110.2   .975V
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DATA AT NET TOW STATIONS

Strtion Date Time   htitude
CCT   North

bngitude  SOunding      Wind      vヽOather        Sea

WeSt   (fm)  Dir Knots
Z T
Oc

S

‰

02   P04~P Si03~Si N02-N  δT
m1/L  μg at/L μgat/L ttat/L c1/ton

107 31-H   Xn-19   1900

107 45-H       20   0435

107 55-H       20   0950

107 65-H       20   1510

110 32-H       19   1505

110 45-H       19   0730

110 55-H       19   0235

110 65-H       18   2135

113 29-H       17   0148

113 45-H       17   1205

113 55-H       17   1835

113 65-H       18   0025

117 25-H       16   1950

117 26-H       16   2020

117 00-H       16   2207

117 35-H       16   0657

117 40-H       16   0410

117 45-H       14   2100

117 50-H       14   1810

30° 28 0'   116・ 07 0'

30° 02 0'   117・ 02 5'

29° 43 0'   117° 44 5'

29° 21 0'   118° 21 0'

29° 52 0'   115° 48 0'

29° 26 5'   116° 39 0'

29° 06 5'   117° 18 0'

28・ 46 0'   117・ 59 0'

29° 24 0'   115° 13 0'

28° 51 0'   116° 16 5'

28° 30 0'   116° 58 0'

28° 12 0'   117° 36 01

28° 58 0'   114° 37 0'

28° 56 0'   114° 41 5'

28°48 0'   114° 56 5'

28° 38 0'   115° 16 0'

28・ 28 01   116° 35 5'

28° 18 0'   115° 56 0'

28° 03 0'   116° 14 0'

27

840

1850

1600

15

270

1850

1800

1200

1800

2050

16

40

50

103

560

1860

1830

300°    21

320°    16

280°    15

240°    16

180°   19

160°   22

220°    18

220°    15

280°    19

310°    21

340°   17

250°     6

260°    2

250°    4

290°    17

270°   21

220°   19

280°   27

dtizzle

drizzle

partly cloudy

parUy cloudy

rain

overcaSt

missing

Bis6iDg

cloudy

cloudy

cloudy

partly clot dy

partly cloudy

partly cloudy

partly cloudy

partly cloudy

dtizzle

iain

rouSI

rough

rough

very rough

rough

moderate

rough

missing

roueh

very rough

very rough

moderate

rnodetate

modetate

rouSh

rough

very rouSh

very rough

10   14 40  33 349

10   16 47  33 446

10   15 87  33 374

10   16 94  33 479

10   14 59  33 861

10   16 90  03 531

10   18 04  33 638

10   17 12  33 531

10   14 40  33 400

10   18 02  38 638

10   17 50  33 570

10   18 80  33 862

10   15 96  33 444

10   16 41  33 491

10   15 78  33 476

10   17 37  33 514

10   18 14  33 587

10   17 68  33 538

10   17 56  33 548

5 92

5 74

5 62

5 63

5 65

5 47

5 48

5 75

5 71

5 58

5 53

5 55

5 58 、

311

348

340

356

314

351

369

856

307

368

362

371

386

343

330

363

375

368

364

(
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DATA AT NET TOW STATIONS

Station Datc Tinlc   htitudc

CCT    North
Longitudc  SOunding

WCSt   (fm)
wind Weathe': Sea

Dir Knots

Z T
Oc

S

ス

OZ PO4-P SiO3-Si NO2-N 6T
ml/L Wat/L $tt/L $at/L cl/ton

117 55-H

l17 60-H

l17 65-H

l1780-H

120 24-H

120 25-H

120 30-H

12035-H

120 40-H

120 50-H

12055-H

12o65-H

12070-H

12386-H

123 87-H

12342-H

123 45-H

123 50-H

123 55-H

very rough

hi$r

high

hldr

moderate

Eoderete

trroderat€

6li8ht

moderate

moderate

moderate

moderate

moderate

moderate

moderate

moderate

moderate

moderate

moderate

Xn-14  1530

14   1230

14   1000

14   0140

16   1525

16   1430

16   1200

12   1600

11   2020

13   0130

13   0330

12   0845

12   1133

11   1・745

11   1500

11   1215

11   1025

11   0830

11   0515

27・ 55 51   116° 30 5'

27° 44 5'   116° 56 0!

27° 36 0'   117・ 13 5:

27・ 07 5!   118° 11 0'

28° 25 0'   114° 10 5'

28° 22 5'   114° 15 0:

28° 14 0'   114° 33 5'

28° 03 0'   114° 55 01

27° 56 5'   115° 14 0'

27° 32 0'   115° 50 0'

27° 22 0'   116° 12 5'

27・ 04 0'   116° 49 0'

26° 54 0'   117° 09 0'

27° 26 0'   114° 36 0'

27・ 24 0'   114° 40 0'

27° 14 0'   114° 59 0'

27° 07 01   115° 10 0'

26° 57 0'   115° 30 0'

26° 47 0'   115° 49 0'

18s0 240' 38

2roo 140' 25

2200 260' 30

2000+ 340' 26

20 3oo' I

32 240' 7

50 300' 10

42 190' 8

20 300' 14

2000 190' 12

2280 210' 5

2420 280" 1,2

2020 280' 16

28 330" t2

3? 360' 6

1020 320" 19

2230 3s0" 19

2025 290' 21

2010 340' 19

rain

rain

Erisaing

dtizzle

cloudy

cloudy

partty cloudy

clear

overca6t

clear

clear

paltly cloudy

clear

missing

Edsalng

10   16 69  33 482

10   16 80  33 483

10   17 60  33 547

10   19 44  30 753

10   16 80  33 506

10   16 84  33 520

10     -    33 544

10   17 44  33 516

10   17 64  33 551

10   17 36  03 777

10   18 62  33 810

10   18 41  33 707

10   20 26  03 967

10   17 54  33 890

10   17 90  03 915

10   18 24  33 903

10   19 00  33 654

10   18 78  38 727

10   18 76  33 677

5 81

5 67

5 57

5 43

564

5 20

5 49

6 64

6 64

5 62

5 46

5 16

5 20

5 31

5 40

5 35

5 40

5 51

5 52

350

352

366

394

350

350

364

871

043

370

373

399

339

346

354

391

380

300
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DATA AT NET TOw STATIONS

Station Date Time    ■atitude   Longitude

GCT    North     Vヽest
Sounding

(fm)

Wind Weather Sea

Dir Knots
Z T
Oc

Ｓ

ん́

02 PO4-P SiO3-Si NO2-N d1
ml/L pgat/L vgat/L pgat/L cl/tan

127.33-H

127.34-H

12740-H

127.45-H

127.55-H

130.28-H

130.35-H

130.46-H

130.50-H

130.55-H

130.57-H

133.23-H

133.25-H

133.30-H

133 36-H

133.42-H

137.22-H

137.30-H

137.35-H

畑 -10   0330

10   0400

10   0650

10   0915

10   1400

9   2240

9   1918

9   1300

9   1045

9   0759

9   0655

8   1140

8   1252

8   1510

8   1800

8   2043

8   0737

8   0235

8   0015

26° 57.5'   114° 02.0!

26° 55.0'   114° 06.5'

26° 44.0'   114° 30.0'

26° 35.0!   114° 48.0'

26° 18.0'   115° 28.01

26° 33.01   113° 21.0'

26° 19.0'   113° 49.0:

25° 59.0!   114° 34.0!

25° 49.0'   114° 50.0'

25° 39.0:   115° 06.0'

25° 33.0:   115° 14.0!

26° 08.51   112° 40.0!

26° 04.5'   112° 48.0'

25° 55.01   113° 10.0'

25° 46.0'   113° 32.0!

25° 36.0'   113° 56.01

25° 36.01   112° 15,0'

25° 21.5'   112° 47.0:

25° 09.0:   113° 03.5'

partly cloudy

partly cloudy

missing

missing

clear

partly cloudy

clear

overcast

partly cloudy

missing

missing

missing

missing

partly cloudy

partly cloudy

cloudy

missing

partly cloudy

partly cloudy

10   20.09

10   19.84

10   19.40

10   18.74

10   19.00

10   20.22

10   19.66

10   20.04

10   20.30

10   20.32

10   19.54

10   20.74

10   20.44

10   20.25

10   20.52

10   20.89

10   20.42

10   21.47

10   21.86

33.964  5.27

33.921  4.97

33.826  5.41

33.638   5.48

33.684  5.44

34.019   5.23

33.952  5.31

33.853   5.27

33.883  5.23

33.901   5 28

33.666  5.44

34.042   5.16

33.982  5.21

33.985  5.13

33.954   5.27

33.973   5.26

33.975  5.34

34.039  5.06

34.068  5.11

35

45

1620

1620

2120

30

368

1750

1950

2020

2020

40

45

120

680

2160

340' L2

340' 19

080' 19

L20" 22

020" 23

360' 24

020' L4

360' 19

340' 16

320" 20

320o 2L

310' 27

320' 29

330' L7

3400 22

310" L4

moderate

moderate

moderate

moderate

rough

moderate

rough

rough

rough

moderate

rough

moderate

moderate

rough

rough

rough

missing

moderate

high

395

392

388

385

388

394

385

402

406

405

403

406

402

397

406

414

402

425

433

／

ヽ
／
１
ヽ

／
１

ヽ



DISTRIBUTION LIST

Inter-American Tropical T\rna Commission
(c/o Scripps Institution of Oceanography)

Dr. John Kask

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

Dr. E. H. Ahlstrom
Mr. Ronald Lynn
Mr. Robert W. Owen, Jr.
Directorrs Office
Library {2\

Scripps Institution of Oceanography

Dr . Alvariio de Leira
Dr. Maurice Blackburn (2)
Dr. T. J. Cho\,v
Dr. Richard W. Eppley
Dr. Abraham Fleminger
Mr. Jeffery D. Frautschy
Mr, John D. Isaacs
Mr. Hans T, Klein
Miss Margaret D. Knight
Dr. John A, Mccowan
Dr. Fred B. Phleger
Mr. Joseph L. Reid, Jr.
Mrs, Margaret K. Robinson
Dr. Richard H. Rosenblatt
Dr. M. B. Schaefer
Mr. Richard A. Schwartzlose
Mr. George H. Snyder
Dr. Warren S. Wooster
Mr. Mardey Young
Directorrs Office
Library, AOG, SFA
Library, SIO, Archives
Library, SIO, Circulation (B)



Mr. Willias Allen, Jr. Librarian Dr. G. M. Cresswell
10?0 - 16th Place south Bureau of Commercial Fi6h. ?iburon Oceanographic Institute \-./
Edmonds, WaBh. 98020 U. S. Fish and Wildlife Service Tiburon, Catif. 94920

P. O, Box 3830
M!. D. L. Alverson, BaBe Dir. Honolulu, Hawaii 96812 Herrn prof. Dr. A. Defant
North Pacific Fish. Exploration Sternwartestrasse 38

and Gear Research Mr. J. G. Burnette Innsbruck, Austria
2725 MonUake Blvd. Marine Research Committee
Seattle, Wash. 98102 P. O. Box 807 Deutsche Akadebie der

Los Altos, Calif. 94022 Wissenschaften zu Berlin
Mr. lllomas S. Austin, Dir. Institut IUr Meereskunde
National Oceanographic Data Center Dr. Walme V. Burt Warnemunde, Seestr. 15
Washington, D. C. 20390 ProI. of Oceanography Berlin, cermany

Department of Oceanography
Mr. William E. Batzler Oregon State University Deutsches Hydrographisches Institut
Code 3185 C Corvallis, O!e. Tauschstelle
U. S. Navy Electionics Lab. Bernhard-Nocht-Str. Z8
San Diego, Calif. 92152 Library 2 Harnburg 4, Cermany

California Academy of Sciences
Mr. E. B. Bennett colden cate Park Mr. Robert L. Eberhardt
Department of Oceanography San Francisco, Calif. 94118 Lockheed Aircraft Corporation
University of Hawaii 3380 N. Harbor Drive
Honolulu, Hawaii 96812 Marine Resources Library 4 San Diego, CaliJ. 92101

DeparhnenL of Flsh and Game
Mr. Frederick H. Berry, Dir. California State Fisheries Lab. Environmental Sciences Division
U. S. Bureau of Commercial Fish. Terminal Island, Calif. 90731 Code 3150, Box z
Tropical Atlantic Biological Lab. Pacilic Missile Range
75 Virginia Beach Drive Capitan de Navio Point Mugu, Calif. 98041
Mia.Eri, Fla. 33149 Iris R. A. Capurro

Servicio de Hidrogra-fia Naval Dr. David Farris
Dr. Rolf Bolin Avenida Montes de Oca 2t24 Department of Biology
Hopkins Marine Station Buenos Aires, Argentina San Diego State College V
Pacific Grove, Calif. 93950 San Diego, Calif. 92115

Anatolio Hernandez Car.vallo, Dir.
British Museum Estaci6n de Biol6gia Pesquera Ljbrary
Dept. of Printed Books-SB Pa6eo Claussen, Col.I,os Pinos Oceanographic Group
St€chert-HaJner, Inc. Mazallen, Sinaloa, M6xico Fisheries Research and Development
Order No. AK 72461 Agency
Lndon, W. C. 1, England Mr. Harold B. Clemens, Jr. Pusan, Korea

Marine Resources Operations
Briti6h Navy Sta-tf California State Fisheries Lab. Dr. Richard H. Fleming
British Embassy Terhinal Island, Calif. 90731 University of Washington
3100 Massachusetts Ave, N. W. Oceanographic Laboratories
Washington, D, C. 20008 Dr. Daniel M. Cohen Seattle, Wash. 98105

Attn: Scientific InIo. Officer Bureau of Commercial Fisheries
Ichthyological Laboratory Prof. James A. cast

Dr. Dail W. Brown U. S. National Museum Division of Natural Resources
Ofc. of Oceanography a]!d Limnology Washington, D. C. 20560 Htrmboldt State College
Smithsorian Institution Arcata, Calif. 95521
Washington, D. C. 20560 Miss NancyR. Coman, Librarian

Narragansett Marine Laboratory Dr. Robert H. Gibbs, Jr.
Chief, Branch of Marine fish. University of Rlode Island Division of Fisheries
Bureau of Commercial Fish. Kingston, Rhode Island 02881 U. S. National Museum
Department of the Interior Washington, D. C. 20560

Waslungton, D. C. 20240 Mr. E. H, Coughran
Environmental Studies Instihte Dr. Donn S. Gorsline

Librarian P, O. Box 6564 Department of Geology
Bureau oI Commercial Fish. San Diego, Calif. 92106 University of Southern California
Tropical Atlantic Biological Lab. I,os Angeles, calif. 90007

75 Virginia Beach Drive
Miami, Fla. 33149 \/

-1-



Mr. Charles G. Gunnerson Mr. Larry Kiml, Director Sr. Amin Zarur Menez

, DAMOC-WTIO Water and Nahrral Besource Depts. Instituto Nacional de Investigaciones\/ Macar Kardesler Cadde6i, No. 46 calif. State chamber of Comherce Biol6gico-Pesqueras
Fatih, Istanbul T[rkey 455 Capitol Mall, Suite 300 Carmona y Valle 101, 4c Piso

Sacramento, Calif. 95814 M6xico, D. f., M6xico
Hancock Library of Biology and

oceanography Mr. Joseph E. King, chief Librarian
Allan Hancock Foundation Branch of Marine Fisheries Ministry of Agriculture, Fisheries and
University of southern California Bureau of Commercial Fisherie6 Food
L,os Angeles, Calif. 90007 washington, D. C. 20240 Fisheries Laboratory

Irwestoft, Suffolk, England
Dr. william J. Hargi6, Jr., Dir. Dr. H. Kitarnura
Virginia lnst. of Mari[e Sciences Ocea[ographic Sectio[ Director
Gloucester Poiot, Va. 23062 Kobe Marine Observatory Nansei Laboratory

Kobe, Japan 6-2, Sanbashi-dori, Kochi-shi
Mr. Koji Hidaka Kochi, JaPa!
Ocean Research Institute Dr. E. C. LaFond
University of Tokyo Code 3190 Dr. Keurcth S. Norris
Nakano, Tokyo, Japan U. S. Navy Electronics Laboratory University of California

San Diego, Cali.f . 92L52 Department of zoology
Mr. T. Hirano I,os Angele6, Calif. 90024

Tokai Regional Fisheries Research Mr. Owen S. Lee

Laboratory Program Manager for Physical Dr. Robelt M. Norris
5, Kachidoki, Chuo-ku Oceanography Department of Geology
Tokyo, Japan U. S. Navy Electromcs Laboratory University oI Ca.lifornia

gan Diego, Calif. 92152 Santa Barbara, Calif. 93106

Library
Hopkins Marine Station Mr. Robert M. Lesser Oceanographic nesearch Institute
Pacific Grove, Calif. 93950 Irckheed Marine Labolatory Centenary Aquarium Bldgs.

3380 N. Harbor Drive 2 West Street
Iibrarian San Diego, Calif, 92101 Durban, Natal, South Africa

\J InsUtute of Marine Science
University of Mia.mi Dr, John Llman Oficina de Pesca No. I
1 Rickenbacker Causeway Bureau of Commercial Figheries Av. Ruiz No. 4-3
Miami, FIa. 33149 Dept. oI the Interior Ensenada, B. C., M6xico

Washiogton, D. C. 20240

Dir., Inst. de Geofisica Dr. Yngve H. Olsen
Torre de Ciencias, 3er Piso Marine Advisers, Inc. Jourllal of Marine Research
Uniyersidad Nacional Autonoma P. O. Box 1963 Box 2025' YaIe Station

de M6xico La JoUa, Calif. 92037 New Haven, Conn. 06520

Vitla Obreg6n, D F., M6xico
Mr. John C. Marr, Area Director Library, Reaearch Laboratory

Instituto Nacional de Investigacio[es Bureau of Commercial Fisheries Oregon Fish Commi6sioo

Biol6gico-Pesqueras p. O. Box 3830 Route 2, Box 31A

Carmona y valle No. 101, Piso No.4 Honolulu, Hawaii 96812 Clackahas, Ore 97015

M6xico ?, D. F., M6xico
Mr. Jotaro Masuzawa Pacific Marine Fish. Comrtli8sioo

Director Oceanographical Section ?41 Stat€ Office Building
Estaci6n de Biologia Marina Japan Meteorological Agency 1400 S. W. Fifth Ave[ue
Insututo Technol6gico de veracruz Chiyoda-ku, Tokyo, Japan Portland, Ore,
Heroica, Veracruz, M6xico

Dr. Hugh J. Mclrllan Mr. Harold D. Palmer
Japan Meteorological Agency Office oI Naval Research Dames and Moole
Oceanographical Sectioo Code 408-416 2333 w. Third Street
Tokyo, Japan washington, D C. 20360 Los Angeles, Calif. 90057

Japanese Oceanographic Data Center Dr. Giles W. Mead Dr. Robert G. Paquette
Hydrographic Division Museum of Comparative Zoology General Motors Corporation
Maritime Safety Agency Harvard University Defense Systems Division
No. 3-1, s-chome, Tsukiji, Chuo-lnn Cambridge, Mass. 02138 Box T
Tokyo, Japan Santa Barbara, Calif. 93102

-2-



Dr. R. P. Phillips, Director Mr. Daitaro Shoji Dr. R. B. fibby
San Diego Society of Nahral History Oceanographic Section Hancock I'oundation
P. O. Box 1390 Japanese Hydrographic Oflice University of Southern California v/
San Diego, Calif. 92112 s-chome, Tsukiji, Chuo-ku University Park

Tokyo, Japan I.os Angeles, Calif. 90007
Dr. G, L, Pickard
Institution of Oceanography Mr. J. C. Simpson, Project Manager Dr. M. Uda
University of British Coltrmbia Fisheries Besearch and Development Tohro University of Fisheries
Vancouver, B, C., Canada Project 4-5 Konancho, Minato-ku

Apartado 2578 Toklro, Japan
Dr. D. W. Pritchard, Director Caracas, Venezuela
Chesapeake Bay Institute Com6aoding Officer
the Johns Hopkins University Mr. Edmund H. Smith, Director USCG Oceanographic Unit
Oceanography Bldg. Pacilic Marine Station Bldg. 159-E, Navy Yard Amex
Baltimore, Md. 21218 Dillon Beach Washington, D. C. 20390

Marin Couoty, Calif.
Mr. D. W. Privett, Librarian Los Angeles Field Office
Natl. Inst. of Oceanography Dr. Reimer Simonsen U. S. Coa6t and ceodetic Survey
Wormley, Near Godalming Instiht flir Meeresforschung 41? S. HillSt., Room b8d
Surrey, England 285 Bremerhaven Los Angeles, Calif. 90013

Am Handelshafen 12
Dr. Ricardo M. rytkowicz Germany Librar:ian
Departrnent of Oceanog"aphy U. S. Coast and Geodetic Survey
Oregon State University Dr. F. G. Smith' Direct r Washington ScieDce Cente!
Corvallis, Ore. 97331 Instihrte oI Marine Science Rockville, Md. 20852

University of Miami
Mr. John Radovich, Ctief 1 Rickenbacker Causeway U. S, Fish and Wildlife Service
Marine Resourcea Branch Miami, Fla. 33149 I'iburon Marine Laboratory
Department of Fish ard Game P. O, Box 98
1416 Nintll Street Library of the Division of Tiburon, Calif. 94920
Sacramento, Calif. 95814 Systematic Biology

Stanford University U. S. Fleet Numerical Weather Facilitv
Mr. Gunnar I. Roden StanJord, Calif. 94305 U.S. Naval postgraduate School ' \/
Department of Ocea[oglaphy Monterey, Calif. 93940
University of Washington ProI. Heniy M. Stomriel
Seattle, Wash. 98105 Mass. Inst. of Technology Librarian

Bldg. 24, Rooln 1416 U.S. Naval Civil Engineering Laboratory
Director Cambridge, Ma6s. 02139 Port Hueneme, Calif. 93041
Escuela Superior Ciencias Marinas
Universidad Autonoma de Baja CaUf. Dr. Arthur D, Stump Pacific Support croup
Apartado de Colreos 453 Department of Chemistry U.S. Naval Oceanographic Office
Ensenada, B. C., M6xico San Jose State College San Diego, Ca'ld.f. 92152

San Jose, Calif.
Librarian Commander 2
Serials Deparhrent Mr. Norman Tebble U.S. Naval Oceanographic Office
San Diego State College Library Zoology Department Library Code 1640
San Diego, Calif. 92115 British Museum, Nat.rral History Washington, D. C. 20390

Cromwell Road
Librarian london, S. W. 7, England U.S. Naval Ordnance Test Station
Geology-Oceanography Dept. 3202 E. Foothill BIvd.
San Fernando State College Department oI Oceanography Pasadena, Calif. 91107
Northridge, Calif. 91324 Texas A. and M. University Attn: Code P-80833

College Station, Texas ?7843
Dr. O. E. Sette, Chief Library 2

Bureau of Commercial Fisheries Mr. A. J. Thomson U.S. Navy Electronics Laboratory
Biological Laboratory Official Secretary San Diego, Calif. 92152
450-8 Jordan HaIl New South Wales Government Offices
Stanford, Calif. 94305 56, Strand University of California 2

Inndon, W. C. 2, England Serials Department
General Library
Berkeley, Calif. 94704

\/

-3-



PublicationE Oflice 2
101 Univer6ity Ilall
2200 University Ave,
Berkeley, Calif. 94720

University of Washington 2
Fiaheries-Oceanography Library
203 Fisheries Center
Seattle, Wash, 98105

Dr. M. Pat Wermekens
Departrnent of the Navy
Office of Naval Research
10?6 Mis6ion Street
Sar Fra[cisco, CaUf. 94103

Dr. C. S. Worg
Dept. of Energy, Mne6 and

Reaources
Biological Station
Nanaimo, B, C., Canada

Woods HoIe Oceanographi c ln6t.
Document Library LO-206
Woods HoIe, Mass, 02643

Director
lVorld Data Center A,Oceallography
Bldg 160
2nd and N Street8, S E
Washitton, D C   20390

V
Mr, Haiime Ya-rnanaka
High Seas Fisheries nesearch Lab,
Orido 1000, Shimizu
Shizuoka-ken, Japan

Dr. Kozo Yoshida
Geophysical Inst.
University ol Toh/o
Hongo, Toh/o, Japal

V

-4-


	Preface

	Introduction

	Figures

	Personnel


	Tabular Data

	Horizon


	Net Tow Stations

	Horizon


	Distribution List


