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ABSTRACT
This report contains the observed and interpolated tempera-

ture and salinity data plus the computed signia-t, geopotential

anomalies and sound velocities for 76 oceanographic stations

occupied by three U. S. Coast Guard Cutters at Ocean Station

NOVEMBER (centered at 30°00'N, 140°00'W) during July

1966-Februaiy 1967. They were the CGC GRESHAM, 31 July-

24 August 1966; CGC KLAMATH, 11 September-1 October;

CGC WACHUSETT, 19 November-3 December 1966; and CGC
GRESHAM, 10-28 February 1967. Daily casts of 13-14 Nansen

bottles were made to 1500 meters when weather conditions per-

mitted. In addition, sampling was successfully extended to near

the bottom on at least one station during each patrol.





INTRODUCTION
The data contained in this report represents

the beginning of the time-series study by the

U. S. Coast Guard of the oceanographic envi-

ronment at Ocean Station NOVEMBER
(30°00'N, 140°00'W). The location of NOV-
EMBER in relation to the other Ocean Stations

of the world is shown in Figure 1. The Ocean
Station vessels presently make daily Nansen
bottle casts to 1500 metei-s on altei-nate 21 day
patrols. Serial observations of temperature and
salinity are made at all stations. This report

contains the data for 76 oceanographic stations

at NOVEMBER during July 1966-Febi-uary

1967, taken by three U. S. Coast Guard cutters.

They were the CGC GRESHAM, 31 July-24

August 1966; CGC KLAMATH, 11 Septem-

ber-1 October; CGC WACHUSETT, 19 Nov-
ember-3 December 1966; and the CGC GRES-
HAM, 10-28 February 1967.

PROCEDURES
For daily casts the prescribed sample depths

are 0, 10, 30, 50, 75, 100, 150, 200, 300, 400,

600, 800, 1000, and 1500 meters. For deep casts

they are 2000, 2500, 3000, 4000, 4500, and 4600
meters (near bottom). A pair of deep-sea re-

versing thermometers is fitted to each Nansen
bottle, and in addition, on five bottles from 200
to 1500 meters, an unprotected thennometer
is paired with the two protected ones for the

thermometric determination of the sampling
depths. Depths which are determined thenn-

ometrically are preceded by a "T" in the sta-

tion data. Field obsei-vations are transmitted

via radio teletype to the Coast Guard Ocean-
ographic Unit (CGOU) for real-time quality

control and data processing. Procedures used
in recording and processing the temperature
data essentially follow those outlined in U.S.-

N.H.O. Pub. No. 607 (1955) and LaFond
(1951). CGOU uses a Digital Equipment Cor-
poration PDP-5 computer to process the tem-
perature data.

Salinity samples are drawn from each Nan-
sen bottle, and the salinity is detennined
aboard ship using inductive salinometers. Du-
plicate samples are drawn from the top and
bottom bottle at each station and delivered to

CGOU for quality control when the vessel re-

turns to port
Processed temperature and salinity were

recorded on form NHO/NODC 3167/(1-61),

Physical and Chemical Data form for ocean-

ographic stations and delivered to the National

Oceanographic Data Center (NODC). The in-

terpolated temperatures and salinities for

standard depths, sigma-t, specific volume

anomalies (aD), and sound velocities were
computed by NODC and listings provided for

the preparation of Tables I-IV.

On the first Coast Guard Oceanographic

patrol at NOVEMBER during 31 July-24

August 1966, the CGC GRESHAM successfully

occupied 25 stations. The U.S. Naval Ocean-

ographic Office and the Scripps Institute of

Oceanography had made previous investiga-

tions.' Twenty-three stations had maximum
useful depths between 1350 and 1800 meters.

One station had a maximum sample depth of

1009 meters due to a malfunction of the bottom

bottle. One deep cast was made to a depth of

3696 meters in a water depth of 4389 meters.

Salinity samples were not taken on station 16

and 21-25 due to a breakdown of the salino-

meter and a shortage of sample bottles. The
distribution of the stations about the center of

NOVEMBER is shown in Figure 2. The data

is carried by NODC as Ref. No. 31-749GH and
listed in Table I of this report.

On the 11 September-1 October 1966 patrol

of the CGC KLAMATH, twenty-one ocean-

ographic stations were occupied. Nineteen sta-

tions had maximum useful depths between

1350 and 1700 meters. One station had a maxi-

mum depth of 1015 meters due again to a mal-

function of the 1500 meter bottle. One deep

cast was made to a depth of 4422 meters in an

estimated depth of water of 4500 meters. The
distribution of the stations about the center of

November is shown in Figure 3. The data is

listed by NODC as Ref. No. 31-768KL and as

Table II of this report.

The CGC WACHUSETT occupied 12 ocean-

ographic stations on the 19 November-3 De-

cember 1966 patrol. Eleven stations were rou-

tine shallow casts with maximum useful depth

between 1350 and 1800 meters. One deep-cast

was accomplished to a depth of 4399 meters in

a water depth of 4481 meters. The distribution

' U.S. Naval Oceano^aphic Office, 1966, Oceanographic

Station Data, .\GOR Cruise No. 056510, USNS
CHARLES H. DAVIS (T-AGOR-5), IM NO. 66-2.

Cochrane, J. D. 1950. Average Annual Heat Budget at

.30°N, 140°W Scripps Institute of Oceanography, Univ.

of Calif., Prog^ress Report No. 16.



of the stations about the center of NOVEM-
BER is sho\v;i in Figure 4. The data is listed

!)>• NODC as Ref. No. 31-833WC and as Table

III of this report.

On the 10-28 February 1067 patrol of the

CGC CRESHAM, 18 oceanographic stations

were successfully occupied. Seventeen stations

had maxinii'm u.seful depths between 1300 and

17110 nie ers. The distribution of the stations

about the center of NOVEMBER is shown in

Figi-rc n. The data is listed by NODC as Ref.

No. 31-Fr)2(;H and as Tai)le IV of this report.

DISCUSSION

Tully (1955) described the region between

10° N and 10 °N in the Pacific Ocean as the

"Subtrop'cs." The region is characterized by

a heating and cooling cycle which occurs at a

high temperature level and the dominant proc-

e.ss determining the salinity and temperature

s+ructure is evaporation. He stated that there

is no permanent ha'ocline in this region

;

rather, the salinity of the water is greatest at

the surface and decreases to a minimum be-

tween 200 and 800 meters depth. Hence, the

stability of the density structure is solely de-

pendent on the temjierature structure. Also,

excess evaporation in this region increases the

density of the surface water and promotes a

salinity-driven convection which is the domi-

nant mixing pi'ocess.

Ocean Station NOVEMBER (30°00'N,

140°00'W) is located in this subtropical re-

gion of the North Pacific Ocean and further is

located in the eastern gyral in the North Pa-

cific which is characterized by a salinity mini-

mum at about 500 meters (Sverdrup, et al.

1962). This region to the east of the Hawaiian

Is'ands between long. 130" and 150 ^W. also

encompiisses the boundary between the warm
water of the eastern North Pacific and the cold

Subarctic water, which flows south along the

west coast of America. The bathymetry in the

vicinity of NOVEMBER is shown in Figure 6.

The U.S. Naval Oceanograi)hic Oflice made

prior oceanographic ol)servations in the vicin-

ity of NOVEMBER in August 1965 aboard the

USNS CHARLES II. DAVIS (T-AGOR 5).

A total of 32 stations were occupied including

observations of temperature, salinity, nutrients

(PO.-P and SiO.-S), currents, biology and

continuous records of sea surface temperature.

bathymetry and incident solar radiation. The
data were published as Informal Manuscript

No. 66-2, U.S. Naval Oceanographic Office,

Washington, D.C. The data collected on the

first four Coast Guard Oceanographic patrols

were examined to determine the vertical dis-

tribution of water mass properties and gross

seasonal changes in the water column. Figures

7-10 and 11-14, the envelopes of temperature

versus depth and salinity versus depth, respec-

tively, were constructed to study the vertical

structure and its changes between July 1966

and February 1967.

During the heating season between July and

October a warm, high salinity water mass was
present in the upper 200 meters with a marked
seasonal thermocline. Negative gradients of up

to 4.0 "C in the first 100 meters were present

during the July-August and September-October

jxitrols. These large gradients created a very

stable density structure. The surface temper-

ature reached a maximum of about 22.80°C

in September and a minimum of about 18.20°-

C in February. The envelopes of salinity versus

depth show the presence of a near-surface

salinity maximum during the entire period and

a'so the increase of the surface salinity from

the range of 34.68-34.90%„ in July-August

to the range of 35.10-35.28%o in Novem-
ber-December. This increase was very likely

the cause of convective mixing resulting in the

mixed layer which was present in the upper 75

meters in November-December. Small insta-

bilities were found in this mixed layer which

could show the presence of convective mixing.

The mixed layer had increased in extent to the

100 meter depth in February 1967. The most

prominent feature of the salinity distribution

was the salinity minimum of 33.95-34.00%o

which was found at about 500 meters on all

l^atrols except in February when it was located

l)etween 200 and 6U0 meters. Below the mini-

mum layer the salinity increased uniformly to

a value of about 34.55%„ at 1500 meters.

Figures 15 and 16, the plots of temperature

versus time and salinity versus time, respec-

tively, at selected levels in the upper 1500

meters were constructed to determine the mag-

nitude of temporal variations in the water

column. It appears that there were large daily

fluctuations in the temperature and salinity at

the 100 and 200 meter levels. Since spatial



variations among the stations were small, these

fluctuations may be the result of horizontal

advection or fronts passing through the area,

however, more freijuent sampling is needed to

clearly define the process. Below 200 meters the

temperature and salinity appear to have re-

mained essentially uniform.

To describe the water mass or masses pres-

ent at NOVEMBER, Figures 17-20, the tem-

perature versus salinity curves for each patrol,

were constructed using the mean values at each

standard depth down to 3000 meters. Examina-

tion of these curves reveals the warm, high

salinity water in the upper 200 meters which

underwent a cooling process and an increase

in salinity at the temperature range of 18.00-

23.00°C. Between 200 and 400 meters the

water mass closely approaches that of the

eastern North Pacific Central water described

by Sverdrup, et al (1942) with a temperature

of 10-16° and the salinity decreasing with

depth from 34.50 to 34.00%„. The salinity

minimum located between 400 and 600 meters

with a temperature between 5.00 and 9.00°

identifies the Subarctic intermediate water

mass of the North Pacific. Below 600 meters

the water column shows a very stable density

structure with a uniform decrease of tempera-

ture and increase of salinity down to 3000

meters.

SUMM.\RY
The initial oceanographic observations at

Ocean Station NOVEMBER by the U.S. Coast

Guard between July 1966 and February 1967

reveal a stable density structure during the

summer months caused by a warm, surface

layer and then convective mixing occurring in

the upper 100 meters between November and
February with an increase in the surface salin-

ity being the most probable cause. There was
a salinity minimum of 33.95-34.00%o lo-

cated at about 500 meters which is a charac-

teristic of the eastern North Pacific Ocean.

The seasonal heating and cooling appeared

to be efi'ective to a depth of about 200 meters

and occurred at a high temperature level (18-

23°). The data indicate that a salinity-driven

convection probably is the dominant mixing

process in this area. Analysis of the data re-

vealed a water mass below the seasonal zone,

between 200 and 400 meters, which was similar

to the eastern North Pacific Central water

(Sverdrup, et al, 1942), t = 10-16° SC =
34.00-34.50 %„. Beneath this Central water

was a Subarctic water mass characterized

by a salinity between 34.00 and 34.10%o.

The deep water below 600 meters was essen-

tially uniform during the entire observational

period and showed a gradual increase of salin-

ity and decrease of temperature with depth.
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PiGURE 17. Mean temperature versus mean salinity at standard depth at oceanographic

stations taken by USCGC GRESHAM at Ocean Station NOVEMBER, 31 July-24

August 1966.
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11 September-l October 1966.

22



TEMPERATURE "C

34.00 .20 .40 .60 .80 35 00 .20 .40 .60

SALINITY Voo

Figure 19. Mean temperature versus mean salinity at standard depths at oceano-

graphic stations taken by USCGC WACHUSETT at Ocean Station NOVEMBER,
19 November-3 December 1966.
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Oceanographic Station Data
(76 Stations)

GH=USCGC GRESHAM
KL=USCGC KLAMATH
WC=USCGC WACHUSETT
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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.

HOT.

PER.

SEA AMT.

WEATHER CODE

•INSTR./CLOUD

•INSTR.

TYPE

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 while 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.

Orig^inator'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 deg^rees, 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

(lata are being reported, or for reporting cloud ty^je and cloud amount when conven-

tional Nansen cast data are being reported.

A two character code representing instrument package of system.

Cloud type according to WMO Code 0500.
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Entry

AMT.

NODC STATION
NUMBER

*DT/»SU/D

WATER COLOR

TRANS, (m)

WIND
DIR.

SPEED OR FORCE

BAROMETER (mbs)

AIR TEMPERATURE
•C

DRY BULB
WET BULB

VIS. CODE
NUMBER OBS. LEVEL

SPECIAL
OBSERVATIONS

Description of Field

Cloud amount according to WMO Code 2700.

AssigTied 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.

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.

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
Data From Oceanographic Stations."
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Table I. Observed and interpolated oceanograph ic data for stations taken by USCGC GRESHAM
at Ocean Station NOVEMBER, 31 July-24 August 1966, prepared from NODC listing No.

31-749 GH.
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Table I.—Continued
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Table I.—Continued
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Table I.—Continued
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Table I.—Continued

SHIP

CODE

31
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30035N

LONGITUDE
' '1/10
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MR 1/10

1*0
140
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140

140

140

140

140
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140

140

STD
OBS
OSS
STD
STD

OBS
STO

OBS
STO

OBS
STD

OBS
STO
STD

OBS
STD

OBS
STD
STD

OBS
STD

OBS
STD
STO

OBS
STD
STD

OBS
STD
STO

OBS
STD
STD
STD
STD
STD

OBS

0000
0000
0009
0010
0020
0029
0030
0048
OOSO
0072
0075
U096
0100
0125
0146
0150

T0197
0200
U250
0292
0300

T0388
0400
0500
0584
0600
0700
0773
OBOO
0900

T0967
1000
1100
1200
1300
1400

T1439

2145
2145
2144
2143
2132
2122
2117
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1987
1806
1802
1763
1753
1703
1673
1671
1646
1626
1324
1128
1105
0879
0855
0686
0580
0569
0605
0466
0455
0418
0395
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0310
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0289

i964.

07

01
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34824
34827
3483
3488
34893
3489
34851
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34752
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3474
3469
34661
3466
34665
3464
3430
34117
3411
34054
3405
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34044
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3418
34252
3428
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3444
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3451
3454
34549

AH TEWf. t

183
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•onOM

l|389

NO.
0».
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Ai- -QJU

cam I 11
»"

14 I

WIA-
THU
CODE

NOOC
STATION
NUMIEI

0025

14_i
i AD
DVN. M.
X 10*

2426
2426
2426
2427
2434
2437
2438
2464
2469
2508
2510
2519
2521
2529
2 3 14
2534
2540
2543
2582
2606
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2643
2647
2671
2684
2687
2704
2714
2718
2728
2734
2736
2741
2746
2750
2754
2756

0036747 0000

00 36685
00 36071

0035647

0032763

0029000

0028026
0027323

0037
0073

0109

0177

0255

0326
0395

0026886 0463

0026190
0022504

0595
0717

0019942 0823

0016432
0014153

0012628
0011042

0009788
0008842

0008149
0007656
0007199
0006792
0006439

1005
1158

1292
1410

1515
1608

1693
1772
1846
1916
1982

SOUND
VELOCITT

NOj-H
Pt • PI/1

15258
15258
15259
15259
15259
15258
15256
15230
15224
15176
15175
15167
15164
15153
15147
15147
15147
15141
15049
14986
14979
14910
14903
14855
14826
14824
14816
14813
14814
14816
14818
14820
14824
14831
14839
14850
14854
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Table I.—Continued
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Table I.—Continued
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Table I.—Continued
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Table II. Observed and interpolated oceanographic data for stations taken by USCGC KLA-
MATH at Ocean Station NOVEMBER, 11 September-1 October 1966, prepared from NODC
listing No. 31-768 KL.
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Table III. Observed and interpolated oceanographic data for stations taken by USCGC WA-
CHUSETT at Ocean Station NOVEMBER, 19 November-3 December 1966, prepared from

NODC listing No. 31-833 WC.
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Table IV. Observed and intei-polated oceanographic data for stations taken by USCGC GRES-
HAM at Ocean Station NOVEMBER. 10-28 February 1967, prepared from NODC listing

No. 31-862 GH.
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