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Oceanographic Observations Between Iceland and

Scotland, July-November 1965

INTRODUCTION

In October 1965 the Coast Guard Oceano-

graphic Unit initiated an oceanographic pro-

gram to study the interchange between the

North Atlantic Ocean and northern adjacent

seas. This was a logical extension of the Coast

Guard Oceanographic Unit program of syste-

matic time-series studies at ocean stations

BRAVO, CHARLIE, DELTA, and ECHO and

the standard section program to obtain data en

route to these stations. The initial cruises were

planned to obtain measurements of the inter-

change through sections connecting southern

Greenland, Iceland, and Scotland. Relatively

short-term variations, on the order of a week

to a month in duration, were of interest, as well

as seasonal or longer variations which were to

be determined by seasonal reoccupation of the

sections.

As pointed out by Steele, Barrett, and Worth-

ington (1962), a number of investigations have

shown that conditions along the Iceland-Faroe

Ridge are quite variable. One of the most com-

prehensive studies of the interchange between

the Norwegian Sea and the North Atlantic

Ocean through the Iceland-Scotland area was

presented by Tait and Martin (1957 and 1961).

Approximately 80 sections taken between 1927

and 1958 were presented in the two publications.

The volume transport through sections between

Faroe Bank and Butt of Lewis were compared

to volume transports through sections between

the Faroe and Shetland Islands. The volume

transports computed from data taken quasi-

synoptically at the two sections were generally

in good agreement ; however, they changed con-

siderably from survey to survey. Further evi-

dence of the variability of the interchange is

given by Cooper (1955). Steele, Barrett, and

Worthington (1962) pointed out the possibility

that the assumptions of no vertical motion re-

quired for geostrophic flow might not hold in

this area due to vertical mixing near the edge

and components of motion down the ridge. They
hypothesized that a better study of velocity,

volume transport, and water mass character-

istics could be made just south of the Ridge.

Subsequently, they conducted a two-ship survey

in the area south of Iceland and off the Ridge to

investigate whether calculated and observed

currents were in agreement. Analysis of the

data indicated that there was close agreement

between the direct current measurements made
using neutrally buoyant floats and those cal-

culated from routine hydrographic observations.

Based on the work cited above, the Coast

Guard Oceanographic Unit initiated its study

of the interchange between the Norwegian Sea

and the North Atlantic Ocean by occupying a

section approximately parallel to, but southwest

of, the Iceland-Faroe Ridge (fig. 1). This sec-

tion was occupied once in July 1965 by USCGC
NORTHWIND (WAGB 282) and four times in

a 27-day period in October and November 1965

by USCGC EVERGREEN (WAGO 295). Data

from both cruises are included in Appendix 1,

which also includes data obtained between

Greenland and Iceland during the same cruises

but not discussed in this report.

DATA COLLECTION PROCEDURE

Oceanographic data were obtained at approxi-

mately 35-mile intervals along the sections il-

lustrated in figure 1 using an electronic bathy-

thermograph and teflon-lined Nansen bottles.

Desired sampling depths were 0, 10, 25, 50, 100,

200, 300, 400, 500, 600, 700, 800, 900, 1000, 1250,

1500, 2000, and 2500 meters insofar as depth

of water permitted. In addition, an attempt was

made to obtain samples at 25 and 100 meters

above the bottom. The standard depths were

frequently modified to define better the vertical

temperature distribution as described by the

electronic bathythermograph trace.

When the water depth exceeded approximate-

ly 1000 meters, two casts were made in order to

limit the load on the hydrographic wire. Gen-

erally the upper 1000 meters were sampled on

one cast and the layer from somewhat above

1000 meters to the bottom on the other. The

casts were overlapped for purposes of quality

control. On deep casts aboard USCGC EVER-
GREEN (WAGO 295) a 12-kc pinger was used

in conjunction with a precision echo sounding



recorder (PESR) in an effort to place the low-

est Nansen bottle at approximately 25 meters

above the bottom. The PESR had been damaged

and was not operating properly; therefore, it

was not possible to use the pinger as effectively

as would have been possible otherwise.

Two protected reversing thermometers were

used on each sampling bottle. At 200 meters and

deeper, unprotected reversing thermometers

were used on alternate bottles. Salinities were

determined aboard ship using inductive type

salinometers, and dissolved oxygen content was
determined using a modified Winkler oxygen

determination method ( Jacobsen, Robinson, and

Thompson, 1950). Thermometer corrections,

thermometric depths, sigma-t values and speci-

fic volume anomalies were determined using the

computer programs described by O'Hagan
(1964). These values were used in preparation

of the figures included in this report. Processed

temperature, salinity, and oxygen data were
submitted to the National Oceanographic Data

Center (NODC) for further processing and the

results are included in Appendix 1 (NODC
cruise numbers 31-938 and 31-963).

DATA ANALYSIS PROCEDURE
At the outset of the analysis of the data it

was planned to use the volume transports

through the sections as a basis of comparison.

It immediately became apparent that this would
not provide a legitimate quantitative means of

comparison, because in most cases the differ-

ence in dynamic height between stations used

in the computation of volume transports was
of the same order of magnitude as the possible

error in measurement. Kollmeyer (1964), in his

discussion of errors in dynamic height deter-

mination, points out that a realistic instrumen-

tal accuracy of ±0.02°C in the measurements of

temperature, and ±0.02%= in the measurement
of salinity, and a similar interpolation error,

would result in a possible error of ±0.0338

dynamic meters over 1000 meters. The effect of

this error on computed current speed, assum-
ing a latitude of 61 °N, station spacing of 35

miles and no navigational error, is 8.17 cm/sec.

This exceeds the computed current speed in al-

most all instances and thus makes the value of

the computed volume transports doubtful. As a

result, it was necessary to utilize a more quali-

tative method of comparison of the sections.

T-S ANALYSIS
Possibly the best means of comparing the

water mass characteristics of one section with

another is by analysis of T-S diagrams (figs.

2-14). The diagrams are arranged to allow com-
parisons of observations taken at approximate-

ly the same position at different times. Included

in the diagrams are dashed lines connecting the

point representing North Atlantic Water (T =

9°C, S = 35.31%„) and Irminger Sea Water (T
= 3°C, S = 34.89%o). A mixture of these two
types of water would fall along this line. A
second dashed line on each diagram connects

the point representing North Atlantic water

with that of Norwegian Sea Water (T = 0°C, S
= 34.95%o, off diagram) which overflows the

ridge.

The most apparent features indicated by the

T-S diagrams were the similarity of the repeat-

ed stations at about the same position and the

deviations from the Atlantic-Irminger line on

part of the section (EVERGREEN stations 17-

21) between Iceland and Outer Bailey Bank
(figs. 2-6). The deviations from the Atlantic-

Irminger line toward the Norwegian Sea line

indicated the presence of varying quantities of

Norwegian Sea Water in the three-component

mixture. These observations were quite similar

to those described by Steele, et al. (1962). He
pointed out that at stations near Iceland,

Norwegian Sea Water was present as a

component of the water mixture from rela-

tively shallow depths to the bottom; where-

as at stations further away from Iceland,

it was limited to the bottom layer. These condi-

tions are shown in figures 17-21 ; the former by

the proportion of Norwegian Sea Water found

at CGC EVERGREEN stations 17A-D, and

the latter by the proportion of Norwegian Sea

Water near the bottom at CGC EVERGREEN
stations 18-21. In general the water between

Iceland and Outer Bailey Bank was a mixture

mostly of North Atlantic Water and Irminger

Sea Water. This was indicated by the T-S val-

ues falling near the Atlantic-Irminger line

(figs. 3-6). At stations between Outer Bailey

Bank and Scotland, the T-S curves tended

more closely to the line that represents a mix-

ture of North Atlantic Water and Norwegian
Sea Water (figs. 10-13).

An exception to the temporal constancy of

T-S characteristics was observed by comparing



USCGC EVERGREEN stations 21-A through

21-D and USCGC NORTHWIND station 17

(fig. 6). Considerable Norwegian Sea Water
was present at stations 21-B and 21-C but none

was apparent at stations 21-A, 21-D, and
USCGC NORTHWIND station 17. This was il-

lustrated further by determination of propor-

tion of Norwegian Sea Water present (figs. 15-

19). Also noteworthy was the relatively greater

amount of Norwegian Sea Water at shallow

depths in the vicinity of USCGC EVERGREEN
station 20 during all but the initial occupation

of the station (figs. 18-20). In general the

amount of Norwegian Sea Water in the section

increased throughout the survey.

DISTRIBUTION OF PROPERTIES

The temperature of the upper few hundred

meters became cooler during the USCGC
EVERGREEN survey (figs. 22-25). The loca-

tion of the 9°C isotherm was approximately

constant throughout the surveys; sloping from
about 200 meters depth near Iceland to 800 me-

ters depth near Scotland. Above this isotherm

the temperature gradient diminished in time

owing to cooling of the surface layers and more
nearly approached isothermal conditions in the

last section. The USCGC NORTHWIND section

(fig. 21) showed a considerably warmer surface

temperature and a much shallower 9°C iso-

therm indicating development of a seasonal

thermocline. The permanent thermocline ex-

tends from the 8°C isotherm to the 5°C iso-

therm (figs. 21-25), and is also characterized

by an oxygen minimum (figs. 36-40).

The overall temperature distribution between
Iceland and Outer Bailey Bank did not vary

significantly from survey to survey. There were
significant changes in the near-bottom temper-

atures between Iceland and Outer Bailey Bank,
however, as pointed out by variations in comput-
ed quantities (CB/CA) of Norwegian Sea
Water present. There is good correlation be-

tween the 0.5 CB/CA isopleth and the 3.0°C
isotherm.

The temperature distribution below 400 me-
ters between Outer Bailey Bank and Scotland

did not change greatly during the USCGC
EVERGREEN survey. The average depths of

the isotherms remained approximately constant

with only a slight cooling (<0.5'C) near the

middle of the section. Bottom water tempera-
tures in this area did not vary appreciably on
any of the surveys.

The salinity distribution in the section be-

tween Iceland and Scotland did not change sig-

nificantly during the surveys (figs. 26-50). In
addition, the horizontal and vertical gradients
were small; with almost the entire body of

water having salinity values between 35.00%o
and 35.40%o.

As a consequence of the relatively static sa-

linity distribution, changes in density reflect

changes in the temperature distribution ; there-

fore, the most noticeable density changes were
in the upper 300 to 500 meters of water. Be-

neath 500 meters the density distribution was
quite constant except for the bottom layers be-

tween Iceland and Outer Bailey Bank, where
density changes were re'ated to variation in the

quantities of Norwegian Sea Water present.

CONCLUSIONS
Variation of temperature above the perman-

ent thermocline due to seasonal cooling was
quite pronounced but the changes that occurred

beneath it were somewhat less obvious and re-

lated to advection of Norwegian Sea Water. The
maximum proportion of Norwegian Sea Water
observed on each section varied frcm 0.301 to

0.684 (figs. 16-20). The distribution of the

Norwegian Sea Water present also varied and

extensive distribution was not necessarily

asssociated with high proportions. For ex-

ample, the individual calculations of the

proportion of Norwegian Sea Water during the

USCGC NORTHWIND section were relatively

low (<0.301) yet Norwegian Sea Water was
more widely distributed on this section than on

some of the USCGC EVERGREEN sections

which had higher individual calculations.

Whether this is indicative of changes in the

quantity of Norwegian Sea Water passing

through the section or merely indicates a differ-

ent mixture of an approximated constant a-

mount of Norwegian Sea Water cannot be de-

termined with the available data. Future study

of the variability of the interchange should in-

clude continuous temperature and salinity mea-

surement to within a few meters of the bottom.

Other methods, such as the measurement of

preformed nutrients, should also be applied to

more carefully define the water types present.
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Direct current measurements with drogues or

neutrally buoyant floats would also be of value

in determining volume flow and would allow a

more quantitative determination of the vari-

ability of the flow of Norwegian Sea Water
through the section.
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Figure 1. Positions of NORTHWIND stations 14-23, 7-9 July 1965 and EVERGREEN stations 17-29, 26 Octo-

ber-23 November 1965.
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Figure 18. Proportion (CB/CA) of Norwegian Sea Water, EVERGREEN stations 17-B to 22-B, 4-6 November
1965.
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Figure 19. Proportion (CB/CA) Norwegian Sea Water, EVERGREEN stations 17-C to 22-C, 7 November

1965.
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Figure 20. Proportion (CB/CA) of Noi-wegian Sea Water, EVERGREEN stations 17-D—22-D, 21-22

November 1965.
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APPENDIX A.-OCEANOGRAPHIC DATA
1. A complete description of the codes utilized in the tabulation of oceanographic station

data can be found in National Oceanographic Data Center publication M-2, Processing Physical

and Chemical Data from Oceanographic Stations. (Rev. August 1964, supplen^ent issued May
1966.)

2. To facilitate use of the oceanographic station data listing, entry headings which are not

self-explanatory are described below.

Entry Description of Field

Depth to bottom Corrected or uncorrected sounding in meters.

Maximum depth of

samples Depth of deepest sample to nearest multiple of 100 meters.

Wave observations:

DIR Rounded to nearest multiple of 10°.

HGT In increments of Vz m. Sum of 5 meters plus increments of % m if 50 is added to

direction.

PER If numerals 2 through 9 are entered, period in seconds is twice the numeric entry

or 2X (numeric entry) +1. For other entries see WMO code 3155.

SEA - Sea state according to WMO code 3700.

Weather code If preceded by X, weather according to WMO code 4501. If a two-digit entry,

weather according to WMO code 4677.

Cloud code:

Type Cloud type according to WMO code 0500.

Amount Cloud amount in eights. Entry of the numeral 9 indicates cloud amount could not

be estimated.

Water:
Color code Color according to Forel-Ule scale.

Transparency Transparency in whole meters as determined by Secchi disc.

Wind:
Direction Rounded to nearest multiple of 10°.

Speed or force If preceded by letter S, wind speed in knots; if preceded by letter F, wind force

according to Beaufort scale.

Barometer Barometric pressure given in tens, units, and tenths of millibars.

Air temperature, °C Air temperature to tenths of a degree centigrade.

Visibility code Visibility according to WMO code 4300.

Number observed depths _ _ Number of observed levels associated with the station.

Messenger time Entered in hours and tenths of an hour GMT. For Nansen casts, indicates time of

release of messenger applicable to the observational level. For STD casts, indi-

cates the starting time of lowering the sensor.

Card type OBS designates observed levels. STD indicates the values at this standard level were

interpolated by a modified 3-point LaGrange formula.

Depth (m) Depth to nearest meter. A postscript T indicates depth was obtained thermometric-

ally; Z indicates uncorrected "wire out" depth. Postscript Q indicates value was

marked doubtful by originator; P indicates value was considered doubtful by

NODC. Postscripts P and Q retain this meaning throughout the following entries.

T °C Temperature to hundredths of a degree centigrade.

S %o Salinity in parts-per-thousand.

SIGMA-T Entered to hundredths.

Specific-volume Multiply entry by 10"' to obtain specific-volume anomaly in cubic centimeters per

Anomaly xlO' gram.

SAD Dyn. M. XlO' Multiply entry by 10"' to obtain anomaly of dynamic height in dynamic meters

referenced to the sea surface.

Sound velocity Sound velocity according to Wilson's formula entered to tenths of a meter per

second.

O, ml/1 Dissolved oxygen in milliliters per liter entered to hundredths.

PO.-P Mg-at/1 Inorganic phosphate in microgram-atoms per liter entered to hundredths.

Total-P Mg-at/l Total phosphous in microgram-atoms per liter entered to hundredths.

NOj-N Mg-at/1 Nitrite-nitrogen in microgram-atoms per liter entered to hundredths.

NO,-N Mg-at/1 Nitrate-nitrogen in microgram-atoms per liter entered to tenths.

SiO.-Si Mg-at/1 Silicate-silicon in microgram-atoms per liter entered to whole units.

pH _ Entered to hundredths.
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Table 1.—Observed and interpolated oceanographic data from stations taken by

NORTHWIND, 4-9 July 1965 prepared from NODC listing No. 31-938.

USCGC

BEfEHENCE



REFERENCE



SHIP

CODE
LATITUDE

1/10

LONGITUDE

1/10 DAY HR.I/H

220 17 07 Oi* 246 1965

02

SPEED
OR

FOKCe

512

ORIGINATOR'S

AIR TEMP. "C

2725| 26| 06 2

G1^ PER SEA

6l 8 00031

SPECIflC VOLUi SAD
DYN. M.

SOUND
VELOCITY

NO3-N
KB - or/I

SlO*-Si

ng . ol/l

238
238

238

238

238

238

238

23B

238

2^6

246

246
246

246

STD



REFERENCE



REFERENCE



REFERENCE



SHIP

CODE
LATITUDE

1/10

LONGITUDE

030336W

O DAY HH.Vl

07 06 071 1963

SPEED
OR

FORCE

ORIGINATOR'S

AIR TEMP. "C

091

2195 20

DIJL MGtJ P£l

35 1 2 0007

NO3-N
ug - oT/l

SI04-Si



SHIP

CODE

31 938 fNW

LATITUDE

1/10

LONGITUDE

'1/10

219 29 07 06 114 1965

SCHO
OH

FO«Cf

ORIGINATOR'S

BARO-
METER
Imbt)

AIR TEMP. "C

J

NO.
oas.

DEPTHS

096

Gri n»\ if A

NODC
STATION
NUMBER

2\Z\



SHIP

CODE
LATITUDE

1/10

lONGlTUOC
' '1/10

02750 W

MO DAY HH.l/lC

07 06 165

ORIGINATOR'S

31 S14 235 103 097 7

124it 10

MGirniMSiA

X2

NODC
STATION
NUMBER

0009

MESSENC«[cAST
TIME

MR 1/10

SOUND
VELOCITY

SIO^-Si



REFERENCE



SHIP

CODE
LATITUDE

I/IO

015101W

STATION TIME

DAY HR.1/10

218 3b 07 07 183

SPEED
OR

FORCt

ORIGINATOR'S

BARO-
METER

1097 06

on^Ei] S£*

NODC
STATION
NUMBER

0012

SOUND
VELOCITY

NOi-N
ug - ol/l



WEA- CLOUD
THtR CODES
CODE

SHIP

CODE
MO DAY HR.1/1

ORIGINATOR'S

CTl PER SfA

01i*276W 1965 15

SPEED

fO»Cl

BARO-
METER

AIR TEMP. "C

ooia

''f|«1«UAST

MR 1/10

IPEClfIC VOLUME SAD
DYN. M,
X 10^

NOj-N SI 04-Si



SHIP

CODE
LATITUDE

t/10

LONGITUDE sg
MO DAY HR.1/1

ORIGINATOR'S
OBSERVATIONS

Gfl PtH SEA

31 938 NW 62207N 218 23 07 08 021 1963 016

SPEED
OR

FORCE

AIR TEMP. X:

12 01 001^

MtSS(NC«lcAST
TIME o. fjo.

HH 1/1C

SPECIFIC VOLUME



RtFtRENCE



31

LONGITUDE
* '1/10

012401W

DAY MR.1/10

07 08 111

104

104

104

104

104

104

104

104

104

104

104
111

111

111

HI

11 1

ORIGINATOR'S

Olf

02 S04 171 098 068 8

AIR TtMP. "C

SMCIFIC VOIU.

1629

WEA-
THER
CODE

00161

STD



REFERENCE



938

LATITUDE

1/10

LONGITUDE

00855 W

STATION TIME

DAY HR.1/10

181 98 07 09 035 1965

SPEED
OR

fOfCt

ORIGINATOR'S

BARO-
METER
(mbil

AIR TEMP. X

Gn PES SEA

0020

SOUND
VELOCITY

SlO^-iJ



Table 2.—Observed and interpolated oceanographic data from stations taken by USCGC EVER-
GREEN, 22 October-23 November 1965, prepared from NODC listing No. 31-963.

REFERENCE



REFERENCE



REFERENCE



LATITUDE

1/10

31 962 EV 60591N 038177W

LONGITUDE

•1/10 MO DAY HR.1/1

220 08 10 23 016 1965 NA; 00^

23

SPEED
Of

fORCE

OSIGINATOR'S

039

27^3 20 2^ 5 3

WEA-
THER
CODE

X2 000^

SPECIFIC VOIUME SAD
OYN. M.



REFERENCE



REFtRENCE





- SHIP

CODE

EV

LONGITUDE

033'»81W 220 13 10 24 030 1965 NA

SfEEO
OB

FOUCE

ORIGINATOR'S

BARO-
METER
Imbtl

AIR TEMP. "C

2889 29 07 oooa

DVN. M.

018

018

018

018

018

018

018

018

018

018

018

018

018

02'E

024

024

024
024

024
024

STD



- SHIP

CODE

963 EV

LATrruDE

1/10

62020N

LONGITUDE
' '1/10

OSZ^eOSW

HR 1/10 T

061

081

081

081

081

DAY HR.l/

220 22 10 24 093 1965 MAS 009

i?((0
01

fo»ct

505

ORIGINATOR'S

2889 15 12 2|

2

WEA-
THER
CODE

XI 6l 2 00091

081
081

081

081

081

081

081

093

093

093

STO



REFERENCE



REF«ENCE



KEFERENCE



31 963 EV

LATITUDE

1/10

02ei20w

MISSiNO. Ij-is,

HR 1/10

059

059

059

059

059
059

059

059

059

059

059

059

059
067

067

067

067

067

STD
OBS
STD

OBS
STD

OBS
STD
STD

OBS
STD

OBS
OBS
STD
STD
STD
STD

OBS
STD
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STO

OBS
OBS
STD

OBS
STD
STD
STD

OBS
STD

OBS
STD

OBS

219

0000
0000
0010
0010
0020
0026
0030
0050
0051
0075
0076
0090
0100
0125
0150
0200
0202
0250
0300
0305
CtOO
0't06

0500
T0510
0600
0611
0700

T0719
0800
0822
T0869
0900

T0966
1000
1100
1200

T1219
1300

T1338
lifOO

Tl'tl3

10 067 1965

SPEED
Da

FORCE

BARO-
METER

NA£ 013

DEPTH
TO

BOTTOM

14'»5

0883
0883
0881
0881
0882
0883
0883
088it

0884
0884
0879
0770
0764
0749
0734
0708
0707
0687
0665
0663
0620
0617
0549
0544
0517
0513
0482
0477
0459
0456
0454
0448
0434
0423
0399
0385
0384
0384
0383
0381
0381

3499
34991
3500
34999
3500
34995
3499
3499
34987
3499
34991
35049
3506
3507
3508
3508
35084
3506
3505
35049
3504
35037
3501
35008
3501
35012
3501
35008
3501
35006
35004
3500
34980
3498
3497
3495
34951
3496
34965
3497
34971

2716
2716
2717
2717
2716
2716
2716
2716
2715
2716
2716
2738
2739
2742
2745
2749
2750
2750
2753
2753
2758
2758
2765
2765
2768
2769
2773
2773
2775
2775
2775
2776
2776
2776
2778
2779
2779
2779
2780
2780
2780

0009170 0000

0009101 0009

0009150 0018

0009240 0027
0009293 0046

0009342 0069

DEPTH
OF

S'MPL'S KGTl PERI S£*

WEA-
THER
CODE

33

NOOC
STATION
NUMBER

ooia

0007106
0006864
0006624
0006348

0006290
0006145

0005768

0005208

0004929

0004510

0004458

0090
0107
0124
0157

0188
0219

0279

0334

0384

0432

0477

0004479 0522

0004447 0567
0004326 0611
0004331 0654

0004356 0697

0004331 0741

14861
14861
14862
14862
14864
14855
14866
14859
14869
14873
14872
14833
14833
14831
14830
14828
14828
14827
14827
14827
14825
14825
14813
14812
14816
14817
14819
14820
14826
14828
14835
14838
14843
14844
14850
14861
14864
14877
14883
14893
14895

NOl-N

704
704
702
702
704
705
704
699
699
598
598
687
686
585
583
580
680
579
678
678
653
552
643
642
652
553
567
659
674
677
585
687
692
694
702
70?
710
701
699
699
699

73



REFERENCE



SHIP

CODJ

31 963 EV

LATITUDE LONGITUDE
' '1/10

63072N 02559^W
MO DAY HR,1/1

219 35 10 25 155 1965 NAS 015

ORIGINATOR'S

1152

SPEED
OH

FOUCf

AIR TEMP. X:

u
Gri PER SEA

30 2 1

WEA-
THER
CODE

XI 8l 6

NO.
oes.

DEPTHS

NODC
STATION
NUMBER

0015i

MESSENCR I

TIMf at

MR I/IO T

iPtCIFlC VOLUME NOl-N
ug - ot/1

SI 04-Si



SHIP

CODE

EV 63250N

LONGITUDE

014^71W Zlt

MESSENGR I

IIME DI

HB I/IQ T

210

210

210

210

210

210

210

210

210

210

210

210

210

220

220

220

STD
OBS
STD

OBS
STD

OBS
STD
STD

OBS
STD
STD

OBS
STD
STD
STD

OBS
STD
STD

OBS
STO

OBS
STO

OBs
STO

OBS
STO

OBS
STD

OBS
STO

OBS
STD

OBS
STO

OBS
STD
STO

OBS

10 26 220

SREED
OR

FORCE

S26

0000
0000
0010
0010
0020
0025
0030
0050
0050
0075
0100
0102
0125
0150
0200

T0206
0250
0300
0307
0400
0410
0500
0512
0600

T0616
0700
0721
0800
0827
0900

T0934
1000

T1049
1100
1146
1200
1300

T132e

ORIGINATOR'S

0965
0965
0964
0964
0965
0966
0969
0974
0974
0956
0940
0939
0925
0912
0890
0888
0876
0865
0864
0851
0850
0845
0842
0804
0797
0769
0766
0680
0653
0565
0536
0520
0490
0428
0388
0382
0372
0369

3512
35118
3511
35108
3511
35113
3512
3515
35149
3521
3526
35269
3527
3528
3529
35289
3529
3528
35284
3527
35264
3526
35259
3524
35236
3522
35211
3516
35143
3510
35088
3508
35062

.

3504
35018
3502
3502
35016

2712
2712
2712
2712
2712
2712
2712
2713
2713
2721
2728
2728
2731
2734
2738
2738
2740
2742
2742
2743
2742
2743
2743
2748
2748
2751
2752
2759
2762
2770
2772
2774
2776
2781
2783
2784
2785
2785

NAJ 17A

DEPTH
TO

BOTTOM

0009504

0009584

0009607

0009619
0009528

0008864
0008241

0007989
0007798
0007482

0007371
0007321

0007400

0007571

0007264

0007048

0006318

0005272

0004934

0004137

0003821
0003792

0000

0010

0019

0029
0048

0071
0092

0113
0132
0170

0208
0244

0318

0393

0467

0539

0605

0663

0714

0760

0800
0838

DEPTH
OP

S-MPL'S

24| 3|

2

WEA-
THER
CODE -

SOUND
VELOCITY

NODC
STATION
NUMBER

00171

14893
14893
14894
14894
14896
14897
14899
14905
14905
14903
14902
14902
14900
14900
14900
14900
14903
14907
14908
14918
14919
14932
14933
14933
14933
14936
14934
14917
14910
14887
14881
14685
14881
14863
14854
14861
14873
14877

NOi-N NOj-N
wg - ol/l

SIO4-SI

ug -oi/l

708
708
705
705
705
705
704
699
699
691
683
682
681
681
679
679
677
675
675
678
678
679
679
644
540
631
629
643
648
667
673
680
685
690
594
699
707
709

76



- SHIP

CODE

963 Ev 63040N

LONGITUDE
* M/IO

218 34 10 27 027 1965 NA= 18A

20

SPEED
01

FORCE

ORIGINATOR'S

BARO-
METER

739

AIR TEMP. "C

1736

OBSERVATIONS

3 3 X6 5l 9

NOOC
STATION
NUMBER

0018

SAO
DYN. M.

X 10^

SOUND
vELOCirr

NOj-N



963 EV

LATITUDE

VIO

62296N 014072W 218 2^

MO DAY HR.I/K

10 21 091

ORIGINATOR'S

SARD*

I

METER
(mbll

26 S25 702

AIR TEMP. "C

1426

WAVE WEA-
OflSEBVATIONS tHER

-rrH CODE

SOUND
VELOCITY



REFE

Ci«r



REFERENCE



LATITUDE

1/10

ORIGINATOR'S WEA-
THER
CODE

NODC
STATION
NUMBER

31 611 16N 012386W 218 12 10 27 239 1963 NAS 22A 1536 16 28 3| 2|

27

SrEED
OR

fO«Ct

S12

BARO-
METER
Imbi)

AIR TEMP. X.

XI 4l 3 00221

M(SSENG«l.cAST
TIMI or f^o.

HR 1/10 ]

NOj-N NQj-N SI04-Si



REFERENCE



REFERENCE



KftUNCf



REFERENCE



3ll 963 EV

SHIP

CODE
LATITUDE

I/IO

LONGITUDE

"I/IO

181 98 10 29 009 1965 N

SI-EEO

OK
FORCE

BARO*
METER

ORIGINATOR'S

Aj 28A
AIR TEMP. "C

100 063

1^65 27| 9l

3

WEA-
THER
CODE

0028

M(SS(NG»l.cAST

; 1/10

SAO
DYN. M,
X 10^

SOUND
VELOCITY

SIO4-S1



REFERENCE



REFERENCE



31 963 EV

LATITUDE
'

1/10

592^6N

LONGITUDE

'I/IO DAY HR.l/l(

161 |99 1 11 |05 |Q88 [ 19651 NAS 27B

into
OB

fORCE

ORIGINATOR'S

106 100

1626

WEA-
THER
CODE

SOUND
VELOCirr

5l8

NODC
STATION
NUMBER

0032



963 EV

LATITUDE

l/lo

LONGITUDE
' M/IO

010332W

130

130

130

130

130

130

130

130

130

130

130

130
136

136

136

MO DAY HR.1/1

182 90 11 05 |136
I
19651 NASI 26B

ORIGINATOR'S

30

SfEED

fORCE

sio 089

1426
NO.
OSS.

DEPTHS

5 A D
OYN. M.

WEA-
THER
CODE

XI 3l 6 0033

SI04-Si

STD



REFERENCt



REFMENCE



RCFERENCE



REFERENCE



31 EV

LATITUD£

I/IO

LONGITUDE
' "1/10

01^058W 218 24 11 06 186

ORIGINATOR'S

1965 NAS 19
AIR TEMP. X:

210 094 083

1609 1 14 I
21 2 12

NODC
STATION
NUMBER

_

SAD
OVN. AA.

X 10*

SOUND
VELOCITY

SIOi-

wg -



REFERENCE



REFERENCE



LONGITUDE

'1/10 O
I
DAV Ihr.1/10

ORIGINATOR'S

Gri PES SEA

WEA- CLOUD
THER CODES
CODE —-T7TTT

31 963 EV Q143^1W 218 24 11 07 071 1965 NAS 18C

SPEED
0«

fORCE

19 310 176

AIR TEMP. "C

20 3 U I 0043

SAD
DYN. M.
X 10^

NOj-N
vg - 01/1



REFERENCE



REFERENCE



- SHIP

CODE
LATITUDS

1/10

31 963 EV 61400N

LONGIIUDt

1/10

013088W 218

190

190

190

190

190

190

190

190

190

190

190

190

196
196

STD
OBS
STD

OBS
STD

OSS
STD
STD

OBS
STD
STD

OBS
STD
STD
STD

OBS
STD
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD

OSS
STD
STD
STD

OBS
OBS
STD

OBS

0000
0000
0010
0010
0020
0026
0030
0050
0051
0075
0100
0102
0125
0150
0200

T0202
0250
0300
0302
0400

T0402
0500
0502
0600
0601
0700
0702
0800
0802
0900

T0902
1000
1100
1200

T120't
1267
1300

TUitO

13 11 1965

0993
0993
0992
0992
0993
0993
0993
0993
0993
0988
0981
0980
096't
0949
0926
0925
0915
0904
0904
0884
0884
0856
0855
0818
0818
0766
0766
0707
0706
0674
0673
0623
0572
0521
0519
0425
0341
0208

12

SPEED
OR

EDUCE

SIO

ORIGINATOR'S

BARO-
METER

122

21C
AIR TEMP. "C

DRT
BULB

094 089

SPECIFIC VOLUME

DEPTH
TO

BOTTOM

1391

SAD
OVN. M.
X 10'

3526
35255
3526
35256
3526
35257
3526
3526
35260
3527
3528
35279
3529
3530
3530
35302
3529
3529
35285
3528
35282
3526
35260
3524
35243
3520
35200
3518
35175
3518
36176
3516
3514
3510
35093
35058
3503
34994

2718
2718
2718
2718
2718
2718
2718
2719
2719
2720
2722
2722
2726
2729
2733
2733
2734
2736
2735
2738
2738
2741
2741
2746
2746
2750
2750
2757
2757
2761
2762
2767
2772
2775
2775
2783
2789
2798

0008943

0008941

0008966

0008994
0009017

0008924
0008798

0008488
0008225
0007962

0007962
0007897

0007638

0007737

0007466

0007141

0006570

0006265

0006784
0006336
0006039

0000

0009

0018

0027
0045

0067
0089

0111
0132
0172

0212
0252

0331

0408

0484

0557

0626

0690

0750
0806
0858

13

WAVE
OBSERVATIONS

12

THER
CODE

CLOUD
CODES

NODC
STATION
NUMBER

Kb 0046

SPECIAL
OBSERVATIONS

SOUND
VELOCITY

0003307 0900

14905
14905
14906
14906
14908
14909
14910
14913
14913
14915
14917
14917
14915
14914
14913
14913
14917
14922
14922
14931
14931
14936
14936
14938
14938
14934
14934
14928
14928
14931
14931
14928
14924
14919
14919
14890
14860
14809

NOl-N

663
663
666
666
665
664
664
661
661
651
643
642
641
640
637
637
535
632
632
630
630
619
619
585
686
557
656
553
553
569
569
589
609
628
629
641
663
703

101



REFERENCE



REFERENCE



EV

LATITUDE

1/10

59i.98N

LONGITUDE

1/10 O DAY MR.l/10

133 ll9b5lNASl 25C

SPIED
OR

fORCE

S18

ORIGINATOR'S

AIR TEMP. "C

12341 12
NO.
DBS.

DEPTHS

J^

NODC
STATION
NUMBER

0050

S«CIFtC VOLUME SOUND
VELOCITY

sio<-si



31 963 EV

LATITUDE

1/10

LONGITUDE

'VIO

MtSSENG!
TIME

HR \/lO

167

167

167

167

157

167

167

167

167

167

167

167

167

173

173
173

173

STD
OBS
STD

OBS
STD

OBS
STD

OBS
STD
STD

OBS
STD
STD
STD

OBS
STD
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD

OBS
STD
STD
STD

OBS
OBS
STD

OBS

0000
0000
0010
0010
0020
0025
0030
0049
0050
0075
0098
0100
0125
0150

T0191
0200
0250
0287
0300

T03e2
O^tOO

0't80

0500
0577
0600
0675
0700
T0774
0800
T0874
0900

T0982
1000
1100
1200
1214
1299
1300

T1369

ORIGINATOR'S

SPEED
OR

EORCE

S20

1027
1027
1027
1027
1028
1028
1028
1028
1028
1027
1026
1024
0999
0977
0950
0947
0934
0926
0924
0912
0911
0907
0905
0899
0898
0894
0883
0851
0837
0807
0806
0786
0772
0691
0611
0600
0398
0397
0358

MASi 2bC

BARO-
METER
Imbil

122 117

DERTH
TO

80TT0M

I4l7

NODC
STATION
NUMBER

3533
35331
3533
35332
3534
35343
3534
35349
3535
3535
35352
3535
3536
3537
35379
3538
3539
35389
3539
36381
3538
35381
3538
35384
3539
35391
3538
35370
3537
35353
3536
35359
3536
3532
3628
36274
36177
3518
35137

2718
2718
2718
2718
2719
2719
2719
2719
2720
2720
2720
2720
2725
2730
2735
2736
2738
2740
2740
2742
2742
2742
2743
2744
2745
2745
2746
2751
2753
2767
2767
2760
2761
2770
2778
2779
2795
2795
2796

0008940

0008955

0008931

0008929

0008931
0008970

0008956
0008544
0008186

0007709
0007568

0007489

0007537

0007636

0007659

00U76S7

0007200

0006966

0006631
0006810
0005020

0000

0009

0018

0027

0045
0067

0089
0111
0132

0172
0210

0248

0323

0399

0475

0652

0626

0697

0765
0827
0882

SOUND
VELOCITY

0002928 0921

14918
14918
14920
14920
14922
14923
14923
14927
14927
14930
14934
14934
14929
14925
14922
14922
14926
14929
14930
14939
14942
14954
14956
14967
14970
14981
14981
14981
14980
14981
14985
14991
14988
14973
14968
14966
14886
14886
14880

670
670
675
675
680
681
679
674
674
671
668
668
664
661
667
657
655
653
654
659
659
661
662
664
664
664
662
631
632
633
633
630
628
616
604
602
675
676
709

105



MFWeNCE



REfEBENCE



REFERENCE



REfEflENCE I

31 963 EV

LATITUDE

1/10

LONGITUDE \sl

181 99 11 21 231

ORIGINATOR'S

NA5

01 SIO 2i*i* 039 028

1516

SAO
OVN. M.
X 10^

WEA-
THER
CODE -

5 I 3

NODC
SIAI10N
NUMBER

0057



REFERENCE



nntiHCi



REFERENCE



REFERENCE



REFERENCE



SHIP

CODE

31 963 EV

LAinUDE

1/10

LONGITUDE
' '1/10

013402W

O OAT Hll.1/10

218 23 11 23 Oil 1965 NAS 2QD

ORIGINATOR'S

SfEfO
OR

FOICf

8AB0-
METER
Imbil

152

AIR TEMP. "C NO.
CBS.

DEPTHS

14 06

Gfl^Kl JiA

2 |3
I

NOOC
STATION
NUMBER

0064

SAD
DVN. M.

SOUND
VELOCin



SHIP

CODE

31

LATITUDE

VIO

LONGITUDE
* '1/10

01if038W

DAY MR.1/10

218 2^ 11 23 Oi.9 1965 NA5 190

06 S22

ORIGINATOR'S

BARO-
METER
(mbl)

173 Oi*i* 022

1536
NO.
OSS.

DEPTHS

06 0065

HR VIO T

SAO
OYN. M.
X 10^

SOUND
VELOCITY

lOTAL-P

vg • 81/1



REFERENCE





/

533^^




