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ABSTRACT

This report contains the observed and interpolated tempera-

ture, salinity and dissolved oxygen data plus the computed
sigma-t, geopotential anomalies and sound velocities for 83

oceanographic stations occupied by the USCGC NORTHWIND
(WAGE 282) in the Bering and Chukchi Seas during 12-23 July

1967. Also included are the direct current observations made at

66 of the oceanographic stations. Serial observations were made
of temperature, salinity, oxygen and vs^ater flow at 5-meter in-

tervals from the surface to near the bottom. This survey was
a cooperative effort by the U.S. Coast Guard Oceanographic
Unit, Washington, D.C. and the University of Washington,
Seattle, Washington.
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Oceanographic Cruise of USCGC NORTHWIND, Northern

Bering Sea-Bering Strait—Chuckchi Sea

By David M. Husby

Introduction

This report contains the oceanographic data

obtained on the cruise of the USCGC NORTH-
WIND (WAGE 282) from 8-30 July 1967 in

the northern Bering Sea-Bering Strait-Chukchi

Sea area. The oceanographic survey was a

joint U.S. Coast Guard-University of Washing-

ton project vv^ith the purpose of providing

information on: (1) the circulation and inter-

action of the water masses of the northern

Bering and Chukchi Seas for the peak summer
period; (2) the flow regime in Bering Strait,

its short-term variations and possible causes

;

(3) the exchange of water, salt and heat be-

tween the Bering and Chukchi Seas during sum-

mer, and (4) the tidal wave pattern in the

northern Bering and Chukchi Seas.

All physical and chemical data collected

aboard the USCGC NORTHWIND during the

8-30 July 1967 period are contained in this

report as well as all the direct current obser-

vations made by the University of Washing-

ton personnel on the 83 oceanographic stations.

This report also includes a discussion of meth-

ods used in collecting and processing the data,

plots of vertical and horizontal distribution of

the various water properties measured and a

tabulation of the physical and chemical data.

Personnel

CAPTAIN J.F. PHAIR, U.S. Coast Guard,

Commanding Officer, USCGC NORTHWIND
(WAGB 282).

The following personnel were associated with

the data collected aboard the USCGC
NORTHWIND

:

U.S. Coast Guard Oceanographic Unit:

DAVID M. HUSBY, Field Party Chief.

DONALD A. HAAGENSON, Oceanographer.

PETER SAN JULE, Aerographer Second

Class.

University of Washington:
JERRY A. GALT, Senior Scientist.

J. ROSENBERG.
L. LAYMAN.
P. JOPPA.

Military (stationed aboard USCGC NORTH-
WIND) :

CDR S. S. BECKWITH, U.S. Coast Guard,

Executive Officer and Scientific Coordina-

tor.

ENS A. W. LONGACRE, U.S. Coast Guard,

Oceanography Officer.

SEAMAN R. EDWARDS.

Chronology of Events

The events listed below were taken from the

ship's cruise report. The locations of the ocean-

ographic stations are shown in figure 1.

Date 1967 Event

15 June USCGC NORTHWIND (WAGB 282) de-

parted Seattle, Wash, enroute Bering Sea

on 1967 Arctic West Patrol.

8 July Arrived U.S. Coast Guard LORAN Sta-

tion, Port Clarence, Alaska, embarked
scientific party.

10 July Placed water level pressure gauge on

bottom at position 67°04'N, 171°12'W.

11 July Anchored first current meter array in po-

sition ee'se'N, i68°i5'w.

12 July Anchored second current meter array in

position 64°55'N, 168"39'W.



Date 1967 Event

12 July Arrived at first oceanographic station in

position 65°01'N, 171°34'W.

17 July Completed station 42 and first occupation

of sections E-E', D-D', C-C and B-B'.

Enroute section E-E' for re-occupation.

19 July Completed re-occupation of section E-E'.

23 July Completed re-occupation of section B-B'

with the exception of one station; ship at

position 67°15'N, 170°48'W. Enroute Point

Barrow to assist CSS RICHARDSON,
trapped in 10/10 concentration of thick

winter ice.

26 July Completed RICHARDSON SAR case. En-
route southern Chukchi Sea to recover

tidal gauge.

28 July Retrieved tidal gauge and two anchored

current meter arrays with little difficulty.

Enroute Port Clarence, Alaska.

29 July Arrived Port Clarence and disembarked
scientific party.

Cruise Narrative

The oceanographic phase of the USCGC
NORTHWIND 1967 Arctic West Patrol began
with the embarkation of seven scientific per-

sonnel at the U.S. Coast Guard LORAN Sta-

tion, Port Clarence, Alaska on 8 July 1967.

The ship then steamed north to the position

67°04'N, 171°12'W off the northern Siberian

coast to install a recording water level gauge
on the sea bottom. This gauge was one of six

such instruments anchored by the University
of Washington during the survey period at

various locations in the Chukchi Sea-Bering
Sea area to monitor the tidal oscillations. On
11 and 12 July two buoys with current meter
arrays attached were anchored in the positions

66°36'N, 168°15'W and 64°55'N, 168°39'W.
Each buoy marked the location of two Braincon
Type 316 Histogram Current Meters at depths
of about 13 and 25 meters. These meters utilize

a Savonious Rotor as a current speed sensor
and current direction is sensed by complete
instrument pressure case orientation to flow.

Three of the four meters recorded continuously

over the entire observational period from 12
July to 29 July.

Between 12 July and 23 July the USCGC
NORTHWIND occupied 83 oceanographic sta-

tions comprising two occupations of the four

sections shown in figure 1. The ship anchored
at each of these stations and the water prop-

erties of temperature, salinity, and dissolved

oxygen were measured as well as making di-

rect current measurements. The oxygen data

are incomplete for section D-D' due to a short-

age of sample bottles and the close station

spacing.

On 23 July the USCGC NORTHWIND was
diverted from the sui-vey to assist in the rescue

of the CSS RICHARDSON trapped in thick

winter ice five miles northwest of Point Bar-

row. After the rescue mission the USCGC
NORTHWIND returned to the survey area on
28 July and recovered the water level gauges

and the two current meter arrays. The oceano-

graphic field party was disembarked at Port

Clarence on 29 July completing one of the

most successful surveys of the Bering Strait

current regime to date.

Data CoUection

Personnel from the U.S. Coast Guard Ocean-

ographic Unit (CG Oceanographic Unit) con-

ducted Nansen bottle casts at each station,

taking observations from the surface to near

the bottom at 5-meter intervals. A total of 83

oceanographic stations were occupied. The
Nansen bottles were equipped with two pro-

tected reversing thermometers, mainly of

Yoshino Keike manufacture. Shoal water in

the Bering Sea area precluded the use of un-

protected thermometers. Water depth rarely

exceeded 50 meters. The Nansen bottles were

allowed to sit at the desired depths for a mini-

mum of six minutes before being reversed.

Upon retrieval of the cast, water samples

were drawn immediately for the dissolved oxy-

gen analyses. The method used was a modified

Winkler determination involving the titration

of an aliquot portion of the treated sample

with sodium thiosulfate using starch as an

endpoint indicator.

Salinity samples were drawn from each

Nansen bottle and determinations run at least

every fourth station. Salinities were determined

using the Model 6220 inductive salinometer

manufactured by the Bissett-Berman Corpora-

tion. This instrument has an accuracy stated

by the manufacturer of ±.003%o. At least two

determinations were made on each sample.

Temperature, salinity and oxygen data were

processed by personnel at CG Oceanographic

Unit, Washington, D.C. Corrected data were

recorded on form NHO/NODC-3167/l(l-61),



Physical and Chemical Data form for ocean-

ographic stations, and delivered to the Na-
tional Oceanographic Data Center (NODC).
These data are listed by NODC as Ref. No.

31-1089 NW.
The field party from the University of Wash-

ington made direct measurements of currents

from 5 meters to near the bottom at 5-meter

intervals at each station. Current velocity and

direction were measured by the Kelvin-Hughes

Direct Reading Current Meter. The ship was
anchored at each station when the meter was
operating and the ship's magnetic heading was
recorded. The meter was inoperative on the first

line of stations due to a faulty termination

between the conducting cables and the deck

read-out. Current measurements were made on

a total of 66 stations. All current data were

processed at the University of Washington De-

partment of Oceanography.

Mechanical bathythermograph lowerings

were made on all 83 oceanographic stations by

the ship's personnel. The slides and completed

logs were submitted to the NODC for final

processing.

A continuous sounding program was under-

taken during the survey utilizing an AN/
UQN-IC echo sounded. However, routine elec-

tronic failures hampered full-time use of the

echo sounder, along with several instances

when the instrument was needed on the bridge

for navigation purposes and no soundings were

obtained. The bottom profiles are included in

the vertical profiles of temperature, salinity,

oxygen, and current velocity.

Weather and Ice Observations

Weather
Surface observations were taken at the rate

of four per day at 0000, 0600, 1200 and 1800

hrs. GMT. These regular surface observations

were transmitted to the appropriate weather
stations. No upper air observations were taken

during the survey. Four bathythermograph ob-

servations were taken daily in conjunction with

the six-hourly surface observations. In addi-

tion, bathythermograph observations were
taken on each oceanographic station.

Sea surface temperature observations were
taken on the odd hours, 24 hours per day, in

support of the Antisubmarine Warfare En-
vironmental Prediction System (ASWEPS).

One collective sea surface temperature mes-
sage was transmitted daily after the 2300
GMT observation to Fleet Weather Central,

Pearl Harbor. A summary of the 147 recorded

and transmitted surface observations is given

in Table 1.

In general, in summer when low pressure

cells move into the Bering Sea, they occasion-

ally continue northward, then eastward follow-

ing the coast of Alaska. The air which moves
in from the northeast is relatively moist hav-
ing picked up some moisture from the Arctic

Ocean. This airflow frequently causes wide-

spread low level cloudiness. During the survey

period this cloudiness was very prevalent,

nearly 90% of the time. Fog was also very
common with a 35% occurrence. In general

there was good visibility with light winds and
calm seas despite the low level cloudiness. The
average air temperature on station for the first

occupation of the four sections was 46°F. For
the second occupation the average air tempera-
ture on station was 45 °F. The lowest air tem-

perature recorded during the survey was 39°F
on the second occupation of section E-E',

Ice Conditions

No ice was encountered in the survey area

since the southern boundary of the ice pack
during the entire period was about 70°N (fig-

ure 2). Figure 2 is a reproduction of a U.S.

Navy Ice forecast received by facsimile from
Fleet Weather Central, Kodiak, Alaska. The
USCGC NORTHWIND encountered the first

ice of the cruise off Wainwright, Alaska on 23

July while on the rescue mission to save the

Canadian vessel CSS RICHARDSON trapped

north of Point Barrow. Scattered brash ice

increased in concentration becoming 10/10 cov-

erage of thick winter ice by midnight. Some
young polar ice was observed from time to

time. Figure 3 shows the ice conditions from
Point Barrow to approximately 80°N on 24

July as a result of a U.S. Navy ice observer

flight from the Arctic Research Laboratory,

Point Barrow, Alaska.

Ice observations were made at six-hourly in-

tervals when the USCGC NORTHWIND was
in sight of or operating in ice. Ice observations

were taken at 0000, 0600, 1200 and 1800 hrs.

GMT in conjunction with the surface weather
observations. Several ice reconnaissance flights



were flown by the ship's hehcopters with R. A.

LINDSAY, AGC, as ice observer. The observa-

tions during these flights together with the ice

observations made during U.S. Navy flights

were used to prepare the chart of figure 4

showing the ice conditions of 26-30 July from

Point Barrow eastward to Barter Island.

Field Data Disposition

1. U.S. Coast Guard Oceanographic Unit,

Washington, D.C.

(a) Temperature

(b) Salinity

(c) Oxygen

2. University of Washington, Seattle, Wash-

ington

(a) Direct current measurements

(b) Water level measurements

3. U.S. Naval Oceanographic Office, Washing-

ton, D.C.

(a) Fathometer traces

4. National Oceanographic Data Center,

Washington, D.C.

(a) Mechanical BT logs and slides

Data Presentation

The temperature and salinity distributions

at the surface for the two occupations of the

sections are shown in figures 5-8. These figures

were prepared making the assumption of quasi-

synoptic observations. Figure 9 and 10 are

representations of the mean current vectors

at 5 meters from direct measurement at each

oceanographic station taken nearly simultane-

ously with the physical and chemical observa-

tions. Vertical profiles of temperature, salinity,

oxygen and current speed for each section are

included in this report along with the bottom

profiles (figures 11-18). The vertical exag-

geration for these cross sections is 1798:1.
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EXPLANATION OF OCEANOGRAPHIC STATION DATA

A. Description of Entries, Units and Codes on NODC Station Listing

1. Surface Observations

Entry

NODC REF. ID. NO.

COUNTRY CODE

CRUISE NUMBER

SHIP CODE

LATITUDE

LONGITUDE

DRIFT INDICATOR

MARSDEN SQUARE:
10°

1°

STATION TIME:
(GMT)
MONTH
DAY
HR. 1/10

YEAR
ORIGINATOR'S
CRUISE NUMBER

STATION NUMBER
DEPTH TO BOTTOM
MAX. DEPTH OF
SAMPLES

WAVE OBSERVATIONS:
DIR.

HGT.
PER.
SEA AMT.

WEATHER CODE

*INSTR./CLOUD

*INSTR.
TYPE
AMT.

NODC STATION
NUMBER

*DT/*SU/D

WATER COLOR

Description of Field

NODC reference identity number.

Indicates nationality of the institute or agency conducting the survey or expedition.

A reference number assigned by NODC for storage-retrieval purposes. NODC Pub-

lication C-1, Reference Sources of Oceanographic Station Data, gives complete bibli-

ographic and other pertinent information for each cruise.

Alphabetic representation of ship's name (or ICES numeric ship code).

Degrees, minutes, and tenths of minutes, N. or S.

Degrees, minutes, and tenths of minutes, E. or W.

The letter D appears in this column if extensive drift occurred vsrhile on station.

Marsden square number according to the Marsden square system.

The one-degree square number according to the Marsden square system.

Date and time given by the originator. (GMT).
Month (GMT)
Day (GMT).
GMT to nearest tenth of an hour.

Year.

Alphabetic or alpha-numeric designator as assigned by the originator. If the year of

the cruise forms part of the cruise numbering system, the year digits are found in

preceding field.

Originator's station number or designator.

Corrected or uncorrected sounding depth in meters.

Depth of deepest sample in hundreds of meters to nearest hundred-meter interval.

Direction from which the dominant waves are coming, in tens of degrees, according to

WMO Code 0885.

Height of dominant waves according to WMO Code 1555.

Period of dominant waves according to WMO Code 3155.

Sea amount (sea state) according to WMO Code 3700 (preceded by the letter A).

If preceded by the letter X, weather according to WMO Code 4501. A numeric two-digit

entry indicates weather according to WMO Code 4677.

This field is used either for recording instrument code when electronically obtained data

are being reported, or for reporting cloud type and cloud amount when conventional

Nansen cast data are being reported.

A two character code representing instrument package of system.

Cloud type according to WMO Code 0500.

Cloud amount according to WMO Code 2700.

Assigned by NODC for data storage and retrieval purposes. The NODC Reference

Identity and Station numbers combined, uniquely define each station in the NODC
archives.

This indicator specifies that the reported data have been obtained electronically rather

than by Nansen-type casts. U (up) and D (down) are cast indicators for electronically

obtained serial data and specify that the data were taken while hoisting or lowering

respectively.

Water color according to Forel-Ule Code.



Entry

TRANS, (m)

WIND:
DIR.
SPEED OR FORCE

BAROMETER (nibs)

AIR TEMPERATURE
°C:

DRY BULB
WET BULB

VIS CODE

NUMBER OBS. LEVEL

Description of Field

Water transparency in meters as determined by Secchi disc.

Direction from which wind is blowing in tens of degrees, according to WMO Code 0877.

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

Beaufort code.

Barometric pressure in millibars; tens, units, and tenths places only.

Dry bulb air temperature in degrees centigrade, to tenths.

Wet bulb air temperature in degrees centigrade, to tenths.

Visibility according to WMO Code 4300

The number of observed levels associated with the station.

SPECIAL
OBSERVATIONS

Entries in this space vary with individual cruises or stations. Information concerning

entries in this field can be requested from the NODC.

2. A complete description of the codes can be found in NODC publication M-2 (Rev. August
1964), "Processing Physical and Chemical Data from Oceanographic Stations."

Publications of U.S. Coast Guard Oceanographic Unit
Relating to Arctic Research

CG 373-1—Gladfelter, W. H. et al (1964) Oceano-

graphic Cruise USCGC NORTHWIND, Bering and

Chukchi Seas, July-September 1962.

CG 373-5—Franceschetti, A. P., D. A. McGill, N. Cor-

win and Elazar Uchupi (1964) Oceanographic Ob-

servations, Kennedy Channel, Kane Basin, Smith

Sound and Baffin Bay, Summer 1963.

CG 373-6—Gladfelter, W. H., et al (1965) Oceano-

graphic Cruise, USCGC NORTHWIND, Chukchi,

East Siberian, and Laptev Seas, August-September

1963.

CG 373-12—Kollmeyer, R. C, et al (1967) Oceanog-

raphy of the Labrador Sea in the vicinity of Hudson
Straits in 1965.

CG 373-16—Palfrey, K. M. (1968) Oceanography of

Baffin Bay and Nares Strait in the Summer of 1966.

CG 373-24—Husby, D. M. (1969) Report of Oceano-

graphic Cruise, USCGC NORTHWIND, Northern

Bering Sea-Bering Strait-Chukchi Sea, July 1967.
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Figure 1. Occanographic stations occupied by the USCGC NORTHWIND in

the Bering and Chukchi Seas, 12-23 July 1967.
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Figure 3. Results of flight by U. S. Navy Ice Observer from Arctic Research Laboratory,
Point Barrow, Alaska to approximately 80°N., 24 July 1967.



Figure 4. NAVOCEANO Ice Chart, 26-30 July 1967 from Icy Cape, Alaska to

Barter Island (conditions along coastline).
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Figure 5. Horizontal distribution of surface water temperature (°C) on first

occupation of the four oceanographic sections, 12-17 July 1967.
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Figure 6. Horizontal distribution of surface salinity (°/oo) in first

occupation of the four oceanographic sections, 12-17 July 1967.
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PT HOPE

Figure 7. Horizontal distribution of surface water temperature CC) on
second occupation of the four oceanographic sections, 18-23 July 1967.
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Figure 8. Horizontal distribution of surface salinity (°/oo) on second occupation of the four
oceanographic sections, 18-23 July 1967.

14



\,:

,38

Figure 9. Mean current vectors, direction in degrees true and magnitude in centimeters per

second, at depth of 5 meters, based on average of two readings taken on oceanographic

stations occupied between 12-17 July 1967. Numerals indicate magnitude of current.
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Figure 10. Mean current vectors, direction in degrees true and magnitude in centimeters per sec-

ond, at depth of 5 meters; based on average of two readings taken on oceanographic sta-

tions occupied between 18-23 July 1967. Numerals indicate magnitude of current.
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Figure 12 (a) (b). Cross-sections of temperature and salinity on section

D-D' from USCGC NORTHWIND data of 13-14 July 1967. Points indi-

cate observed values. Distances between Cape Litke and station 11 and
between station 22 and Cape Prince of Wales have been exaggerated.
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Figure 13 (a), (b). Cross-sections of temperature and salinity on section

C-C from USCGC NORTHWIND data of 15 July 1967. Points indicate

observed values. Distances between Cape Uelen and station 32 and
between station 23 and Cape Lowenstem have been exaggerated.
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Figure 14 (a), (b). Cross-sctions of temperature and salinity on section
B-B' from USCGC NORTHWIND data of 16-17 July 1967. Points indi-

cate observed values. Distances between Cape Serdtse-Kamen and
station 33 and between station 42 and Point Hope have been exaggerated.
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Figure 14 (c), (d). Cross-sections of oxvgen and current speed on section
B-B' from USCGC NORTHWIND data of 16-17 July 1967. Points indicate
observed values. Distances between Cape Serdtse-Kamen and station 33
and between station 42 and Point Hope have been exaggerated.
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Figure 15 (c). (tl). Cross-sections of oxvgen and current speed on sec-
tion E-E' from USCGC NORTHWIND data of 18-19 July 1967.
Points indicate observed values. Distances between Cape Nygligan
and station 52 and between station 43 and Point Spencer have been
exaggerated.
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Figure 16 (a), (b). Cross-sections of temperature and salinity

on section D-D' from USCGC NORTHWIND data of 19-20

July 1967. Points indicate observed values. Distances be-
tween Cape Litke and station 53 and between station 64
and Cape Prince of Wales have been exaggerated.
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Figure 17 (a), (b). Cross-sections of temperature and
salinity on section C-C from USCGC NORTH-
WIND data of 20-21 July 1967. Points indicate ob-
served values. Distances between Cape Uelen and
station 65 and between station 74 and Cape Lowen-
stem have been exaggerated.

28



ftil'l- „
,



Figure 18 (a), (b). Cross-sections of temperature and salinity on sec-
tion B-B' from USCGC NORTHWIND data of 22-23 July 1967.
Points indicate observed values. Distances between Cape Serdtse-
Kamen and station 83 and between station 75 and Point Hope have
been exaggerated.
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Table I.—Weather observations given in percentage occurance in Cape Prince of

Wales to Point Barrow area.

Total obs : 147



Table II.—Observed and interpolated oceanographic data for stations taken by USCGC NORTH-
WIND, 12-23 July 1967, prepared from NODC listing No. 31-1089 NW.

SHIP

CODE
LATITUDE

VIO

LONGITUDE
' 'l/IO DAY HB.l/IO

ORIGINATOR'S WEA-
TMER
CODE

NODC
STATION
NUMBER

3 11 08 9 NW i7i34pw 34 ^1 7 17^ 1^67 ECl

fOICt

BARO-
METER
(mbil

AIR TEMP. X:

TOTAL-

wg - OP

NOi-N



REFEHeNCE



REfERENCE



REFERENCE



REFERENCE



REFEBENCE



MFERENCE



MFERENCE



SHIP

CODE

311089 NW

LATITUDE

VIO

LONGITUDE

1 67 1^1 OW

MO DAY MH,1/10

67 0? 15 100 1967 CCI 02b

SrEfD

rotct

ORIGINATOR'S

BARO-
METER
(mbil

AIR TEMP. X

061

0032 00

en 'ml lEA

WEA-
THER
CODE

%Z 7 Is

NODC
STATION
NUMBER

0025

M!SSINC«|.CAST SAD
DYN. M.

SOUND
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Table III.—Direct current measurements, USCGC NORTHWIND (WAGB 282), 14-23 July
1967. prepared by University of Washington, Department of Oceanography. Figure in

parentheses represents corresponding station number in Table II. Time is given in Green-
wich Mean Time, Depth in meters, Speed in centimeters/second, and Direction in degrees
true.

Static
Date:



station 5 (15)
Date: 14-vii-67

Time
m

Depth

0830

0841

Station 7 (18)
Date: 14-vii-67

Time
m

Depth

1335

Lat: 65°34.0'N
Long: 169°25.0'W

Speed
cm/sec

Direction

5



station 11 (25)
Date: 15-vli-67

Time
m

Depth

1003

Station 13 (27)
Date: 15-vii-67

Time
m

Depth

1345

Station 15 (29)
Date: 15-vii-67

Time

1750

1802

m
Depth

Lat: 66°35.0'N
Long: 167°14.0'W

Station 12 (26)
Date: 15-vii-67

Speed
cm/sec

Direction Time
m

Depth

5



station 17 (31)
Date: 15-vii-67

Time
m

Depth

2140

Station 19 (33)
Date: 16-vii-67

Time

0645

m
Depth

Lat: 66°24.0'N
Long: 169°30.0'W

Speed
cm /sec

Direction

5



station 21 (36)
Date: 16-vii-67



station 25 (41)

Date: 17-vii-67

Time

0222

m
Depth

0235

5

10

15

20

24

29

34

29

24

20

15

10

5

Station 28 (44)
Date: 18-vii-67

Time
m

Depth

0600

0612

Lat: 68°06.0'N
Long: 167°18.0'W

Station 26 (42)
Date: 17-vii-67

Speed
cm/sec

Direction

32

23

30

36

37

32

27

30

45

39

25

23

29

242

221

111

041

037

043

043

037

041

030

132

217

222

0410

Lat: 65°00.0'N
Long: 167°48.0'W

0416

cm/ sec
Speed Direction Station 29 (45)

Date: 18-vii-67
5



station 30 (46)
Date: 18-vii-67



station 34 (50)
Date: 18-vii-67

Time

1941

1952

m
Depth

Lat: 64°54.0'N
Long: 170°39.0'W

Speed
cm/sec

Direction

5



station 38 (54)
Date: 19-vii-67



station 42 (58)
Date: 19-vli-67



static
Date:



station 50 (66)
Date: 20-vii-67

Time

2125

2145

m
Depth

5

10

15

20

25

30

35

40

45

40

35

30

25

20

15

10

5

2

Lat: 66°27.0'N
Long: 169°32.0'W

Speed
cm /sec

13

9

7

5

6

7

6

6

6

9

7

8

9

6

5

8

17

13

Direction

185

211

232

155

185

195

195

215

245

205

205

195

195

165

145

125

180

Station 51 (67)
Date: 20-vii-67

Time

2345

2357

m
Depth

Lat: 66°33.0'N
Long: 169°12.0'W

Speed
cm/sec

Direction

5



static
Date:



station 59 (75)
Date: 22-vii-67



station 63 (79)
Date: 22-vii-67

Time
m

Depth

1135

1150

Station 65 (82)
Date: 22-vii-67

Time
m

Depth

2220

2230

Lat: 67°48.0'N
Long: 168°30.0'W

Speed
cm/sec

Direction

5








