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The Trade Wind Zone Oceanography Pilot Study

Part II: Townsend Cromwell Cruises 4, 5, and 6

May to July 1964

By

Robert L. Charnell, David W. K. Au
and Gunter R. Seckel

ABSTRACT

A standard grid of oceanographic stations in an area bounded by lat. 10° and

26° N., and long. 148° and 157° W., was occupied at monthly intervals between

February 1964 and June 1965. For the second set of three cruises, Townsend
Cromwell cruises 4, 5, and 6, May to July 1964, oceanographic station data are

tabulated, BT data are presented in vertical sections, and the distribution of

surface temperature, surface salinity, and surface dynamic height relative to

1,200 m. are shown in charts for each cruise. Methods and procedures as well

as the limitations of the data are discussed.

INTRODUCTION

This is the second of a series of reports

presenting physical oceanographic data of the

Trade Wind Zone Oceanography Pilot Study

conducted by the Bureau of Commercial Fish-

eries Biological Laboratory, Honolulu. The data

were obtained during a series of 16 monthly

cruises between February 1964 and June 1965

over a set station pattern in an area near the

Hawaiian Islands bounded approximately by lat.

10° and 26° N. and long. 148° and 157° W.
The complete set of observations represents

a three-dimensional time-sequence distribution

of properties (temperature, salinity....) in the

trade wind zone of the central North Pacific. It

is a pilot study of an investigation in which
seasonal changes in the distribution of proper-
ties are to be explained in terms of 1) seasonal

Note . --Robert L. Charnell, Oceanographer,
presently with Hazelton Nuclear Science Corp.,
Palo Alto, California 94303, formerly with
Bureau of Commercial Fisheries Biological Lab-
oratory, Honolulu, Hawaii; David W. K. Au,

Physical Science Technician and Gunter R.

Seckel, Oceanographer, Bureau of Commercial
Fisheries Biological Laboratory, Honolulu,
Hawaii 96812.

changes in the processes of net heat and water
exchange across the sea surface, and 2) the

effects of seasonal changes in wind stress and

water motion. The Trade Wind Zone Oceanog-
raphy Program was planned by Gunter R. Seckel

and is carried out under his direction by HL
(Bureau of Commercial Fisheries Biological

Laboratory, Honolulu).

This report contains the BT (bathythermo-

graph) and oceanographic station data for the

fourth, fifth, and sixth cruises in the series.

Figure 1 shows the cruise track for the three

cruises and gives the position of the Nansen
bottle oceanographic casts and the BT casts.

All cruises were made by the R/V Townsend
Cromwell , commanded by Captain Robert E. K.

D. Lee, with officers Jan Liefting and Pete

Andrich. The scientific parties were composed
of the following:

Townsend Cromwell , cruise 4:

May 14 to June 5, 1964

David W. K. Au - HL - Field Party Chief

Howard Adrian - HL
Claude E. Allen - HL
Melvin E. Kau - HL
James H. Uchiyama - HL
David Bratley - Smithsonian Institution

Warren King - Smithsonian Institution



Townsend Cromwell , cruise 5:

June 15 to July 5, 1964

Robert P. Brown - HL - Field Party Chief

Howard Adrian - HL
Melvin E. Kau - HL
Michael R. Marcotte - HL
Stephen M. Skolnick - HL
Dayle N. Husted - Smithsonian Institution

Warren King - Smithsonian Institution

Townsend Cromwell , cruise 6:

July 13 to August 1, 1964

David W. K. Au - HL - Field Party Chief

Howard Adrian - HL
Claude E. Allen - HL
Arthur M. Bauckham, Jr. - HL
Paul M. Shiota - HL
Dayle N. Husted - Smithsonian Institution

Warren King - Smithsonian Institution

H. W. Tinkelenberg - Massachusetts Institute

of Technology

OBSERVATIONS-^

In addition to the regular Nansen and BT
casts shown in figure 1, BT casts were made
at 18.5-km. (10-nautical-mile) intervals for

studies of variability between stations 19 and

21, 26 and 28, and 35 and 37.

To supplement the physical oceanographic

data presented in this report, additional infor-

mation of the following types was obtained.

Biological

A l/2-hour surface plankton tow was taken

daily at 2000 hours with a 1-m.net. Flyingfish

which stranded themselves on deck were col-

lected daily. Regular observations of fish

schools, sea mammals, and birds were supple-

mented by more detailed bird counts by ob-

servers from the Smithsonian Institution.

Meteorological

Rain measurements as well as standard

weather observations were taken tour times
daily. Radiation from sun and sky was meas-
ured and recorded daily with an Eppleyl' pyra-
nometer. These observations were supple-

mented by daily color photographs of clouds.

— All data not presented in this report are on
file at the Bureau of Commercial Fisheries Bio-
logical Laboratory, Honolulu 96812.

Current

Ten plastic-enclosed drift cards, described

by Barkley, Ito, and Brown (1964), were re-

leased at each BT cast. Current-measuring
techniques were tested with an Ekman current

meter on cruise 4 and a Roberts meter on

cruise 5, both suspended from the ship. The
ship was drifting relative to a parachute drogue

placed at a depth of 1,200 m. On cruise 6, H. W.
Tinkelenberg conducted sound-ranging tests

using subsurface floats which imploded in the

sound channel after a period of time. Results

of these tests can be obtained from H. Stommel,
Massachusetts Institute of Technology, Cam-
bridge, Mass. 02139.

PREPARATION OF DATA

standard oceanographic procedures were
employed in the preparation of the data for this

report. Salinity determinations were made on
the University of Washington salinity bridge

(Paquette, 1958). Duplicate determinations

were made with an induction salinometer. When
values differed more than 0.02 °/oo, the salinity

was redetermined on the U.W. salinity bridge,

and the mean of the salinity bridge determina-

tions was reported. Oxygen concentrations

were determined by the modified Winkler

method (Thompson and Robinson, 1939). Inor-

ganic PO4-P was determined by the procedure

of Robinson and Thompson (1948) as modified

at the University of Washington. All thermom-
eters had been calibrated at HL since April

1962. The reported temperatures are esti-

mated to be accurate to +0.02° C. Application

of corrections to protected and unprotected

thermometer readings and computations of

thermometric depths and L-Z values were

performed with an IBM 7040 digital computer at

the University of Hawaii Computing Center with

a program written at HL. Depths were deter-

mined by the use of values from the L-Z curve

for the actual depth. This procedure gave depth

estimated to be within +10 m. down to 1,000 m.

and within +1 percent below 1,000 m.

Sigma-t, specific volume anomaly, and the

dynamic height were computed on the IBM 7040

computer by the program prepared at HL and

based on equations given by LaFond (1951).

The computer also was used to interpolate all

2/— Trade names referred to in this publication
do not imply endorsement of commercial products.



properties at standard depths by means of a

subroutine furnished by the University of Wash-

ington Oceanography Department and based on

the interpolation method outlined by Rattray

(1962).

In the region of study, a sharp thermocline

generally separates a surface mixed layer from
the subsurface waters. Only infrequently do

Nansen casts adequately define this configura-

tion, with the result that the interpolation pro-

gram provides inaccurate values for tempera-

ture. BT data were used to correct the tem-

perature-depth curve in the thermocline and

the isothermal layer. When necessary, a value

of temperature was chosen from, the corrected

curve at standard depths in the mixed layer and

upper thermocline and, with the corresponding

salinity value from the T-S curve, was used

with the Nansen cast data in the interpolation

program. The resulting interpolated values

were much nearer the actual oceanographic

situation as implied by the BT trace.

To estimate the validity of values for the

surface distribution charts, the surface bucket

values of temperature and salinity were com-
pared, for each cruise, with values from the

surface Nansen bottles. For temperature, var-

iation was fairly random so that the mean of

the difference between the two values was well

within the accuracy of the surface bucket ther-

mometer. The root mean square value com-
puted from the above differences was less than

0.2° C. The bucket salinity values, on the

other hand, were consistently larger than the

Nansen bottle values, most probably owing to

salt contamination at the time of sampling. The

mean of the differences was about 0.03 °/oo

and the root mean square value was within

0.07 °/oo for each cruise.

PRESENTATION OF DATA

For each of the three cruises the original as

well as derived data and section plots for the

properties have been included.

Tables 1, 2, and 3 contain the oceanographic

station data for cruises 4, 5, and 6, respec-

tively. In addition to the position, date, and

time at each station, weather and sea conditions

in standard notation have been included in the

heading of each station. The first five columns

of each station listing show the observed depth,

temperature, salinity, oxygen, and phosphate,£/

respectively; the next two columns contain cal-

culated sigma-t and specific volume anomaly

for the observed data. The next three columns

present the interpolated values of temperature

and salinity at standard depths and the last

three columns contain sigma-t and the specific

volume anomaly calculated from the interpo-

lated data and the anomaly of dynamic height

summed from the surface. The error terms,

defined by the Rattray interpolation technique,

that exceeded 0.10 for temperature and 0.05 for

salinity have been noted below the tabulation

for each station. Interpolated and extrapolated

values as well as irregularities in the original

data are noted in these tables.

Temperature distribution sections along long.

148° W., 151° W., 154° W., and 157° W. based

on the 270-m. BT's are included; so are the

shorter zonal sections between stations 7 and

7A, 25 and 26, and 37 and 40. In addition, sur-

face temperature and salinities are presented

with each section. All the sections were plotted

automatically by the model 566 Calcomp plotter

with a program designed at HL. These seven

BT sections are shown in figures 2 through 7

for cruise 4, figures 8 through 13 for cruise 5,

and figures 14 through 19 for cruise 6.

The surface temperature distributions, based

on bucket temperature at each BT cast, are

shown in figures 20, 21, and 22 for cruises 4,

5, and 6, respectively.

The surface salinity distributions, based on

bucket salinity samples at each BT cast, are

shown in figures 23, 24, and 25 for cruises 4,

5, and 6, respectively.

The dynamic topography, relative to 1,200 m.

for cruises 4, 5, and 6, is shown in figures 26,

27, and 28, respectively.
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Figure 1. --Track chart for Towns end Cromwell cruises 4, 5, and 6. The large,

numbered dots indicate the locations at which both hydrographic and BT

(bathythermograph) casts were made; the smaller dots indicate locations at

which only BT casts were made.
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Figure 3. --Surface temperatures (° C.) and salinities (°/oo) (upper panel)
and BT temperature (° C.) section (lower panel) for Towns end Cromwell
cruise 4 along long. 151° W. The bottom of the ML (mixed layer) is shown
by the starred line in the lower panel.
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Figure 4. --Surface temperatures (° C.) and salinities (°/oo) (upper panel)
and BT temperature (° C.) section (lower panel) for Towns end Cromwell
cruise 4 along long. 154° W. The bottom of the ML (mixed layer) is shown
by the starred line in the lower panel.
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and BT temperature (° C.) section (lower panel) for Towns end Cromwell
cruise 4 along long. 157° W. The bottom of the ML (mixed layer) is shown
by the starred line in the lower panel.
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and BT temperature (° C.) section (lower panel) for Towns end Cromwell

cruise 5 along long. 154° W. The bottom of the ML (mixed layer) is shown

by the starred line in the lower panel.
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cruise 5 along long. 157° W. The bottom of the ML (mixed layer) is shown
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Figure 20. --Surface temperature distribution (° C.) based on bucket tempera-
ture at each BT cast for Towns end Cromwell cruise 4.
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Figure 21. --Surface temperature distribution (° C.) based on bucket tempera-

ture at each BT cast for Towns end Cromwell cruise 5.
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Figure 22. --Surface temperature distribution (° C.) based on bucket tempera-
ture at each BT cast for Towns end Cromwe 1

1

cruise 6.
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Figure 23. --Surface salinity distribution (°/oo) from bucket salinity samples
at each BT cast for Towns end Croniwell cruise 4.
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Figure 24. --Surface salinity distribution (°/oo) from bucket salinity samples
at each BT cast for Towns end Cromwell cruise 5.
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Figure 25. --Surface salinity distribution ( /oo) from bucket salinity samples
at each BT cast for Towns end Cromwell cruise 6.
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Figure 26. --Dynamic topography (dynamic meters)

relative to 1,200 m. for Towns end Cromwell

cruise 4.
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Figure 2 7. --Dynamic topography (dynamic meters)
relative to 1,200 m. for Towns end Cromwell
cruise 5.
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Figure 28. --Dynamic topography (dynamic meters)
relative to 1,200 m. for Towns end Cromwell
cruise 6.
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TABLES

Information printed in the station heading has the following units or coding.

Latitude and longitude are in degrees and minutes. Wet and dry bulb tempera-
tures are in degrees Celsius. Wind speed is in knots. Barometric pressure is

in tens and units of millibars (initial 9 or 10 omitted). Wind direction, weather,

visibility, cloud type, and cloud cover are coded in the manner described by the

International Ship Weather Code.

The observed data are presented in the following units: Depth in meters;
temperature in degrees Celsius; salinity in grams per kilogram; oxygen in

milliliters per liter; and phosphate (PO4-P) in microgram-atoms per liter.

The derived data are listed with the following units: Density anomaly as

sigma-t; specific volume anomaly (delta) in 10^ cubic centimeters per gram;
and dynamic depth anomaly (dyn. dpth.) in dynamic meters.
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Table 1. --Original and derived oceanographic data for Townsend Cromwell cruise 4

I

ORIGINAL DATA 1 DERIVED DATA 1 INTERPOLATED DATA

CRCfUELL <.,

DRV BULP 2^.7



-ORIGINAL DATA-

Table 1. —Continued

H DERIVED DATA 1 -INTERPOLATED DATA-

CROfuen
DRY BULB ?5.1

SI/lTItN •>, 15-59N l«It 117-

hET RULe 22.1 WINC SPEfC
IK LCNG, M«V

on. ca14
11, igt*, 0«C0 G.C.T.
BAR. 14 HFATH^R 01 CLOUD TYPE a, COVER 2

OEPIH



Table 1.—Continued

-ORIGINAL OATA- -DERIVED DATA- - INTERPOLATED DATA-

CROCUEIL
DRY BULB 27.

2

STATICN 7,

MET BULB 2«.
11-30N L«I, 157- 2li LCNG, HAY

t> HIND SPEED 18, CIR. 06
20, 196*, 0700 G.C.I.
BAR. 13 HEATHER 01 CLOUD TYPE 8. COVER *

DEPTH



Table 1. --Continued

-ORIGINAL DATA- -DERIVED OftTA- 4- - INTERPOLATED DATA-

CRCfMELL
OftV BULB 2S.T

StATICN 9, 13-
NET BULB 23.2

«N LAT, 154- OM LCNG, H«V 21, 1964, 2200 G.C.T.
WIND SPEED 23, DI*. 08 BAR. 14 WEATHER 02 ClOUO TYPE 8. COVER 2

DEPTH



Table 1. --Continued

-ORIGINAL DATA- -OERIVED DATA- - INTERPOLATED DATA-

CRGHHELL
DRV BUIB 24.7

ST4TICN 12, 17-32N l»T, 154- OK LONG, HAY
UET BULB 21.7 WIND SPEED 17, OIR. 07

23. 1964, 0200 G.C.T.
BAD. 1% MEATHER 03 CLOUD TYPE S, COVER 6

DEPTH



Table 1. —Continued

-ORIGINAL DATA- -DERIVED DATA- - INTERPOLATED DATA-

CKOXHEll
DRV BULB 23.2

STATION 15, 21-59N L»T , 15*- 21* ICNG,
hET BULB 20.2 HIND SPEED 26, DIK.

HAY
10

24, 1964,
BAR. 19

0600 G.C.T.
HEATHER 01 CLOUD TYPE 8. COVER 1

DEPTH



Table 1. --Continued

-ORIGINAL DATA- -DERIVED DATA- - INTERPOLATED DATA-

CROfHElL
DRV eULP 23.

SUTICN 1".
WET BULB 20.

IN LAf, 15a-3eu LONGi
MIND SPEED 16, DIK. 10

25. 1964,
BA R . 2 1

2000 G.C.T.
WEAIHER 02 CLOUD TYPE . COVER

DEPTH



Table 1. —Continued

-ORIGINAL DATA- -OERIVED DATA- -INTERPOLATED DATA-

CROHWELl
URY BULB 24.

bTATIflN 21,
NET BULB 21.

17-30N L4T, 151- OH LONG.
' HIND SPEtD la, DIR.

27. 1964,
BAR. 17

OCCO G.C.I.
MEirHLR CLOUO TrPE 8. COVER 3

DEPTH



Table 1.—Continued

-ORI&NAL DATA- -DERIVED DATA- -INTERPOLATBD DATA-

CROBHELl
ORV BULB 25.4

SIAIION 24, 12-58N L«I, 15C-59N LCNG, KAY 28, 1964, 0300 G.C.T.
MET BULB 22.9 WIND SPEED 18, DIR. 06 BAR. 13 HEATHER 02 CLOUD TYPE 6, COVER 8

DEPTH



Table 1. —Continued



Table 1. —Continued

-ORIGINAL DATA- - DERIVED DATA h -INTERPOLATED OATA-

CROKMELL
CRY BULB 27.

J

SrAIICN 30, 1

WET BULB 23.0
IN LIT. l47-i6U LONG, ftl 30, I96«, 2000 G.C.T.
WIND SPEtO 14, OIK. 06 BAR. 16 UtAIHER 01 CLOUD TYPE 6, COVER 7

DEPTH



Table 1. --Continued

-ORIGINAL OATA- -DERIVED DATA- -INTERPOLATED DATA-

CROfueii
DRV BULB 24.1

ST«1 ICN 33,
BULB 20.

20-30N L«I, 147-5911 LCNG, HI 31, 1964, 2300 G.C.I.
7 UINC SPEtO 20. CIR. 08 B>R. 2C MttThER 02 CLOUC I»PE 8. COVER 2

DEPTH



Table 1. --Continued

-ORIGINAL DATA- - DERIVED DATA- + -INTERPOLATED DATA-

CROHUELl
DRV BULB 23.

STUTICN 36. 25-

HEI BULB 20.5
ON LAI, H7-59W ICNG,
UIND SPEED 11. DI«.

JUNE
13

2, 1<)64,

BAR. 23
0800 G.C.T.

UEATHFR 02 CLOUD TYPE , COVER

DEPTH



Table 1. --Continued

-ORIGINAL DATA- -DERIVED DATA- - INTERPOLATED DATA-

CRONMEll
DRV BULB 23.5

SIATICN 3<>, 2«-56N lAT, 153-59K ICNG, JLNE
KET BULB 20.1 UINO SPEED 12, DIR. 33

<•, lib*,
e«R. 17

0200 G.C.T.
HEATHER 02 CLOUD rvPE e, COVER

DEPTH



Table 1.—Continued

ORIGINAL DATA



Table 2.—Original and derived oceanographic data for Towns end Cronwell cruise 5



Table 2. --Continued

-ORIGINAL DATA- -DERIVED OATA- - INTERPOLATED DATA-

CROCIiElL
DRY eULB 25.1

SIATICN 4.
DEI euLB 22.

DEPTH



-ORIGINAL DATA-

Table 2.—Continued

-| DERIVED DATA 1 -INTERPOLATED DATA-

CROnUELL
ORlf BUtB 26.7

SItTlCN 7, I1-24N LIT, 1^7- OH LCNG. JUNE 18. 1964. 1600 G.C.T.
MET BULB 23.7 WIND SPEED 16, DIR. 08 BAR. 14 HEATHER 03 CLOUD TYPE 8. COVER 6

DCPIH



Table 2.—Continued

-ORiaNAL DATA- H DERIVED DATA (- -INTERPOLATED DATA-

CROHHELL b, ST4TI0N 9t 13-

ORY eUlB 26.2 Wfl BULB 22. fl

IN L«T. 154- ON LONG. JUNE 20, 1964. 1000 G.C.T.
WIND SPEED la, CIR. 05 BAR. M NEITHER 50 CLOUD rVRE 6, COVER 6

DEPTH
0.

SO.
90.
100.
110.
120.
HO.
1*0.
150.
200.
249.
299.
400.
499.
600.
798.
998.
1199.
1500.

TCKP.



-ORIGINAL DATA-

Table 2. --Continued

—DERIVED DATA 1 -INTERPOLATED DATA-

CnOHUELL
DRV BULB 24.

STtTICN 12.
NET BULB 20.

1T-31N LIT, 154- OW LONG. JUNE 21. 1964i
HIND SPEED 15, DIR. 02 B«R. 15

1500 G.C.T.
HEATHER 01 CLOUD TYPE

DEPTH



Table 2.--Continued



Table 2.—Continued



Table 2.—Continued

-ORIGINAL DATO- -| DERIVED DATA [- -INTERPOLATED DATA-

CRORMELL 5, STITICK 21, 17-31N LAI, 150-57W ICNG, JLNE 25, 196«, 1200 G.C.T.
DRV BULB 2*. 5 WET eulB 21.6 WIND SPEED 17, OIR. 09 e«R. 14 WE4IMER 01 CLOUD TYPE S, COVER 3

DEPTH



Table 2. —Continued

-ORIGINAL DATA- -DERIVED DATA- -NTERPOLATEO DATA-

ON LIT, IJO-tTH LCNG, JUNE 26, 196«. ItOO G.C.T.
HIND SPEED 22. DIR. 07 BAR. 11 HEtTHFR 01

CROHHELl 5,
ORy BULB 25.3

SKTICN 24, 13-

HET BULB 22.6 CLOUD TYPE 8, COVER 2

DEPTH



Table 2. --Continued

-ORIGINAL DATA- -DERIVED DATA- -l^^ERPOLATED DATA-

CROHMELl
DRY BULB 26.8

SIATrCN 27, 11-32N LAI, 1«B- 3« LrNG, JUNE 28, 1964,
NET BULB 24.2 HIND SPEED 17, DIR. 11 BAR. 13

0600 G.C.T.
WEATHER 00 CLOUD TYPE

OEPIH



Table 2. —Continued



Table 2. --Continued

-ORIGINAL OATA- -DERIVED DATA- -INTERPOLATED DATA-

CROfUELL
DR* BUIB ?<..

SI«T1CN 33. 20-32N L«T, 1*8- lu LCHG
MET euie 20.0 MIND SPEED 18, DIR.

, JUNE 30. 1964.
04 BAR. 19

1600 G.C.T.
MEATHER 01 CLOUD IVPE t, COVER 3

DEPTH



Table 2. --Continued



Table 2. --Continued

-ORIGINAL DATA- - DERIVED DATA- - INTERPOLATED DATA-

CROMMELL
DRV BULB 24.8

SIATICN 39, 24-58N LAT , 15*- OW LCNG,
MET BULB 20.5 HIND SPEED 19. DIR.

3. ISfi,
BAR. 22

2300 G.C.T.
HEATHER 01 CLOUD TYPE 6. COVER 2

DEPTH



Table 2. --Continued



Table 3. --Original and derived oceanographlc data for Tovmsend Cromwell cruise 6

-ORIGINAL DATA- - DERIVED DATA- -INTERPOLATED DATA-

CROKMELL
ORV BULB 2!. 5

ST«TICN tf 20-

NET BULB 21.2
HH L«T, 157-17M ICNGt JULY 1«. 1964,

HIND SPEED 18. DIR. 10 BAR. 21
O90O G.C.T.

HEATHER 02 CLOUD TVPE 8. COVER 3

DEPTH



Table 3.—Continued



Table 3.—Continued

ORIGINAL DATA 1 DERIVED DATA 1



-ORIGINAL DATA-

Table 3. --Continued

-\ DERIVED DATA
1

-INTERPOLATED DATA-

CRO»HELL t, ST«TICN 9, 13- 4N Lll, 1S4- «M LCNG. JULY 18. 1S64. 06C0 G.C.T.
DRV BULB 26.1 UET BULB 23.« MIND SPEED IB, DID. 07 BAR. 13 UEAThER 02 CLOUD TYPE 8i COVER 2

DEPTH



-ORIGINAL DATA-

Table 3. --Continued

H DERIVED DATA 1 -INTERPOLATED DATA-

CROMMELL
OKV BULB 2S.0

SIATICN 12. 17-30N LilT, 153-S9H ICNG. JULY 19. 19t4.
NET eULC 22.9 HIND SPEED 16, DIR. 07 BAR. 16

0900 6.C.T.
NEITHER 02 CLOUD TYPE 8. COVER 3

DEPTH



Table 3.—Continued

-ORIGINAL DATA- -DERIVED DATA- -INTERPOUXTED OATA-

CROMMELL 6. STtTICN li, 21-59N lilT . IJ3-S9II LCNG. JULY 20. 1«6«. 1300 G.C.T.
DRV BULB 24.3 MET BULB 20.5 NIND SPEED 25. DIR. 07 BAR. 19 HEATHER 02 CLOUD TYPE i. COVER T

DEPTH



Table 3. —Continued

-ORIGINAL DATA- - DERIVED DATA- + - INTERPOLATED DATA-

CROHMELL
DRV BULB 23.6

SUTICN 18, 21-58N L*I, 151- OM LCNG. JtlV 22. 196«,
hET BULB 21.8 WIND SPEED 18. DIR. 05 BAR. 16

0200 G.C.T.
HEATHER 01 CLOUD TYPE 6. COVER 5

OEPIM
0.

10.
so.
75.
100.
125.
151.
1T6.
190.
223.
250.
275.
299.
398.
498.
597.
795.
993.
1191.
1490.

lEHP.
2*. 74
24.69
23.92
23.05
22.58
21.92
20.86
19.79
19.35
17.60
15.71
14.14
12.38
8.90
6.77
5.57
4.78
4.11
3.56
2.86

SAL.
34.84
34.84
35.02
35.11
35.20
35.22
35.18
35.07
35.02
34.79
34.55
34.40
34.24
34.07
34.04
34.16
34.40
34.49
34.54
34.58

SIGdA-T



Table 3.—Continued

-ORIGINAL OATA- - DERIVED DATA- -INTERPOLATED DATA-

CROXaELL
DR« BULB 25.7

STITICM
MET BUll

21. 17-26N LAT, 151- IM tCNG, JULY 23. 196«, 05C0 G.C.I.
23.1 HIND SPEED 07. OIR. 05 BAR. 14 HEATHER 01 CLOUD TYPE

DEPTH



Table 3. --Continued

-ORIGINAL DATA- -DERIVED UATA- -INTERPOLATED DATA-

CROMHeLl 6.
ORT Bute 26.)

ST«TICN 2«. 1

MET eULe 24.0
2N L/tT. ISI- 411 LONC, JULY 24. 19t4, 0700 C.C.T.
MINO SPEED 13, OIR. 07 B*R. 14 NE«THER 02 CLOUD TYPE a. COVER 2

DEPTH



Table 3. --Continued

-ORIGINAL DATA- -DERIVED DATA- - INTERPOLATED DATA-

CRCIIIIEI.I

0R« BULB 24.4
SI«TICN
NET BULB

21, I1-25N L«T, 147-SBM ICNS, JULY 25, 1964,
24.0 HIND SPEED 12. DIR. 06 BAR. 16

2000 E.C.T.
HEATHER 20 CLOUD TYPE 9, COVER 9

DEPTH



-ORIGINAL DATA-

Table 3. --Continued

-DERIVED DATA 1 -INTERPOLATED DATA-

CRCKtlELL
DRV BULB 2S.

SrHTICK 30,
kET euie 21.

15-59N l.«T, HT-SfiH LCNG. JtlY 27, 19<.4,

KIND SPEED le, DID. 05 B*R. 14
OCCO G.C.T.

UEITHER 01 CLOUD TYPE t, COVER 2

DEPTH
C.
9.

71.
93.
117.
1«1.
164.
177.
209.
235.
2se.
281.
395.
494.
593.
623.*
789.
990.
1166.
1200.*-

TEMP.



Table 3.—Continued

-ORIGINAL DATA- -DERIVED DATA- - INTERPOLATED DATA-

CROfMELL 6.
ODV BULB 25.

C

SI»IlCh 33i 20-30N LAI I 147-5811 ICNCi JLLV 2G> 19t4t C3C0 G.C.T.
21.1 HINC SPEEC.23f CIR. C6 BAR. 1( KEITHER 03 CLOUD TYPE 6, COVER 8

DEPIH



-ORIGINAL DATA-

Table 3. --Continued

H DERIVED DATA 1 -INTERPOLATED DATA-

CROfkELL t,

DRV RULB 23.2
ST«TICN 36. 2%- ON L*l . 148- OM LCNG. JULY 29, 196«>
KET euie 19.5 HIND SPEED 2«> OIR. 08 BAR. 21

OtOO G.C.T.
UEJtTNER 03 CLOUD TYPE a. COVER 8

DEPTH



-ORIGINAL DATA-

Table 3.—Continued

—DERIVED DATA 1 -INTERPOLATED DATA-

CDOflKELL
DRV BULB 2«.0

STATION 39, 25- ON L«1 . 154- IM ICNG,
bET BtLB 21.0 UINO SPEED 20, DID.

JtLT 31, lit,*,

C7 B*R. 2C
0600 e.c.T.

HEtTHER 03 CLOUC TVPE B, COVER 6

DEPTH



Table 3. —Continued

-ORIGINAL DATA 1 DERIVED DATA 1 INTERPOLATED DATA-

CROMMELL 6, STtTICN 42. 22- ON KT, 1;6-:BII LCNG. *UC. 1, 1964. 1500 G.C.T.
ORV SULB 23.3 MET eULB 21.9 MINO SPEED 20, DID. 09 BAR. 1« MEATNER «2 VIS. S CLOUD TYRE S. COVE* 7

DEPTH
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