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ABSTRACT

In the late summer (August-October) of 1956, two research

vessels from POFI cooperated with those of three other organiza-

tions in a quasi -synoptic oceanwide survey of the Pacific Ocean.

Operating in the area of the Marquesas Islands, the Hugh M. Smith

made detailed physical, chemical, and biological observations in

order to define features of oceanic circulation and to obtain infor-

mation on the abundance and distribution of plant and animal life.

Also operating in that area, the Charles H. Gilbert sought to

evaluate the tuna resources by longline and live -bait fishing, by

trolling, and by observation of fish schools and bird flocks. Data

thus obtained are presented here with a description of the field

and laboratory procedures involved.
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SUMMARY, OCEANOGRAPHIC AND BIOLOGICAL DATA,
MARQUESAS ISLANDS AREA,

AUGUST-SEPTEMBER, 1956 (EQUAPAC)

By

Thomas S. Austin, Oceanographer
Pacific Oceanic Fishery Investigations

U. S. Fish and Wildlife Service

Honolulu, T. H.

In recent years a number of descriptive

and theoretical papers have been published,

each describing various sectors of the Pacific

equatorial circulation. The need for a multiple-

vessel, quasi-synoptic, oceanwide survey of the

area became apparent. A formal plan for such

a survey, named EQUAPAC, was adopted in

February 1956 at a conference in Honolulu. The
Japanese Hydrographic Office and the Pacific

Oceanic Fishery Investigations (POFI) of the

U. S. Fish and Wildlife Service were designated

as coordinating agencies. Participating vessels

included those from various Japanese oceano-

graphic and fishery laboratories, the French
Oceanographic Institute at Noumea, the Scripps

Institution of Oceanography, and POFI. The

tracks of the various vessels are shown in the

frontispiece of this report.

POFIassigned two vessels to EQUAPAC,
the Hugh M. Smith for the oceanographic and

the Charles H. Gilbert for the fishing surveys.

The multiple -vessel expedition was fortunately

timed so that POFI's participation could be con-

sidered as a part of an already scheduled pro-

gram in the Marquesas -Tuamotus area. Thus
the data from the Smith and the Gilbert may be

evaluated both with reference to the data
collected simultaneously by other vessels during

EQUAPAC and also with reference to data which

will be collected in other seasons by our own
ships in the Marquesas -Tuamotus area. The
oceanographic and biological data collected from
the Smith and the Gilbert are presented in this

report, along with a brief narrative text and

descriptions of the variations from the routine

POFI field and laboratory techniques reviewed

in earlier reports.

The Smith departed Honolulu on August

7, 1956 occupied oceanographic stations as
shown in figure 1 , and returned to Honolulu on

October 5, 1956. The Gilbert departed Honolulu

on August 6, 1956, conducted fishing and baiting

operations at the positions shown in figures 2

and 3, and returned to Honolulu on September

26, 1956.

X OCEANOGRAPHIC 1200 M CAST

(3) OCEANOGRAPHIC 3000 M CAST

D DEUTERIUM

R(C) RADIOACTIVITY (CML)

R(S) RADIOACTIVITY (SIO)

Figure 1. --Track chart showing observa-

tions conducted during Hugh M. Smith

cruise 35 (EQUAPAC), August 1 -

October 5, 1956.

The primary missions of the Smith

were to conduct detailed chemical, physical,

and biological observations in order to delineate

the gross, oceanic circulation features and

obtain information on the variations in abund-

ance and distribution of the biota in respect to

the environment. The program for the Gilbert

was designed to evaluate the tuna resources,

principally in the area around the Marquesas

,

by longline and live -bait fishing, by trolling,

and by visual observations of fish schools and



Figure 2. - -Positions of longline stations

occupied by the Charles H. Gilbert cruise

30, August 6 - September 26, 1956.

accompanying bird flocks. In addition to these

primary missions, the Gilbert conducted bait

surveys around the Marquesas Islands, return-
ing to Honolulu with 21 buckets of Marquesan
sardines (Harengula vittata) for introduction

into Hawaiian waters. The Smith returned with

a load of potential game fish (1658 specimens)

from the island of Moorea, Society Islands,

for similar introduction into Hawaiian waters;
the latter project being conducted by the
Territorial Division of Fish and Game.

FIELD PROCEDURES

Oceanography and Meteorology

bathythermograph trace obtained just prior to

occupying a station. Thirteen bottles were
used in the 1200-meter casts. On the 3000-
meter stations two casts were made, one from
the surface to 800 meters (10 bottles) , t he
other from 600 to 3000 meters (7 bottles).

Water samples for oxygen, salinity,

and inorganic phosphate determinations were
drawn from each bottle. The oxygen samples
were analyzed on board using the modified
Winkler method; the phosphate (frozen) and
chloride samples were returned to the labora-
tory at Honolulu for analyses.

Samples for radioactivity determinations
were obtained at the surface and 500 meters at

the stations indicated on figure 1. At each of

these stations, a 1 5- to 20 -minute phytoplankton
tow was taken using a Clarke -Bumpus sampler.

Water and phytoplankton samples, as appropri-

ate, were shipped to the Central Meteorological

Laboratory, Tokyo, Japan, and to the Scripps

Institution of Oceanography, LaJolla, California,

for analyses.

V

NUKUHIVA ,, X

-8'S

-9»S

• SCHOOL SIGHTED,
• CHUMMED, AND
A SUCCESSFULLY FISHED

X LONGLINE STATION

B BAITING

" ^ - ^ y-'^V^-^^/ '^/W OA

-IO"S

I40°W

The Smith occupied a total of 79
oceanographic stations; 67 of these were to

1200 meters ' depth and 12 were to 3000 meters.
The position of each station is shown in figure

1. Nansen bottle spacing in the upper 200
meters was determined by the character of the

Figure 3. --Track chart for Charles H.
Gilbert cruise 30 in the vicinity of the

Marquesas Islands showing positions

of longline stations, area of scouting

and live-bait fishing, and positions of

baiting sites .



Samples for analysis of deuterium were
taken at stations as indicated on figure 1. These
samples were forwarded to Dr. Irving Friedman,

U. S. Geological Survey, Washington, D. C,
for analyses.

On both vessels the standard weather

observations were recorded at the position of

each BT. These data, along with the other data

normally recorded with each BT lowering, are

listed in tables 1 and 2. In addition, the Smith
recorded weather observations at 0000, 0600,

1200, and 1800 GOT daily; the Gilbert at 0600

and 1800 GCT. These data, recorded on USWB
Form 1210-F, are listed in tables 3 and 4.

During the cruise, a total of 460 BT
observations were made from the Smith ; lower

-

ings were made at about 15 minutes before

arrival at an oceanographic station, at messen-
ger time or just after station, and at 3-hour

intervals between stations. The Gilbert made
a total of 243 lowerings with one every 3 hours

during the runs between Honolulu and the Mar-
quesas and return, three during each longline

station, and four each day in the Marquesan
area while scouting and live-bait fishing. On the

Gilbert, chloride and phosphate samples were
obtained once each day, in conjunction with aBT
lowering, on all runs except between 5°N. and

5°S. latitude, where they were taken with every

other BT, and the resulting data are included in

table 2. The recording thermograph was oper-

ated continuously on both vessels while underway.

The Gilbert made Secchi disc lowerings
and water color determinations ( Forel scale)

each day at noon whenever weather conditions

were suitable (table 5).

Carbon Fixation

The rate of primary productivity was
measured in a total of 106 samples by using the

carbon isotope (Cl4) niethod as developed by

Steemann Nielsen (1952) and modified by Doty
(King et al. , 1957). The samples were collected

and processed aboard the Smith by M. Angot,

collaborator from the Ins ti tut Francais
D'Oceanie, New Caledonia. The program was
carried out in cooperation with the University of

Hawaii.

Zooplankton

South of 12°N. latitude, the Smith made
a total of 40 two -net, oblique tows employing on
each haul a 1 -meter net of 656 Nitex (apertures

0.66 mm. in width) and a 45-cm. net of 308

Nitex (apertures 0.31 mm. in width) , the two

nets being towed simultaneously from a single

wire. These tows were made each night start-

ing at 2100 hours. The 40 -minute, oblique,

1 -meter net tow, to a depth of about 200 meters,

was essentially the standard POFI tow as des-

cribed by King and Demond (1953). The 30-

minute , oblique, 45-cm. net tow to a depth of

about 150 nneters was adopted as standard for

all participants in EQUAPAC at a conference

held in Honolulu during February, 1956.

In addition to the above night-time tows,

a total of 23 oblique 1 -meter net hauls to 200-

225 meters were made from the Smith during

daylight hours.

The depths at which the nets sampled

were estimated by utilizing wire angle and

length of wire out. These data were recorded

every 2 minutes and the depth determined

therefrom on the assumption that the towing

wire described a straight line (King and Demond
1953).

During daylight hours while patrolling

the longline (see fig. 2 for positions of longline

stations), the Gilbert made a total of 19 half-

hour, single -net surface tows using a 1 -meter

net of 656 Nitex. Fifteen half -hour tows were

made each night with two nets fishing simul-

taneously. In addition, in order to examine

statistically the variability related to the haul-

ing method, one double -net, half -hour tow and

one single-net, 1 -hour tow were made as time

permitted. The primary purpose of this

sampling on the Gilbert was to evaluate these

different methods for collecting tuna larvae. As

these tows also provided a measure of the

standing crop of zooplankton in the surface

waters, the resulting data are included in table

19 of this report.

Midwater Trawl

The Smith made 35 1 -hour hauls from
the surface to approximately 200 meters using

the modified, 10-foot Isaacs-Kidd trawl
(Devereaux and Winsett 1953). These hauls

were made at 2000-2100 hours each evening,

just before the plankton tows. A description of

the net and hauling method is given by King, et

al. (1957).

Bait Surveys and Fishing

Bait surveys and tuna fishing, the latter

by longline, trolling and live bait, were con-

ducted primarily from the Gilbert . The Smith

performed trolling, incidental to the primary

mission with two lines during daylight hours



at an average speed of 9 knots. The Gilbert,
as a part of her primary mission, trolled during
daylight hours using 6 lines at speeds of from
6-8 knots. The coinmon and scientific names
for each species of fish caught from either the

Gilbert or the Smith are listed in table 6. The
trolling catch of the Smith is listed in table 7;

that of the Gilbert in table 8. Both vessels
maintained a standard wheel watch for birds,

fish, and aquatic manrunals; the results of these
observations are given in tables 9 to 12.

The Gilbert fished 10 tuna, schools by
live-bait, pole -and -line methods, trolled a total

of 424 line -hours by direct trolling at vessel
speeds between 6.4 and 9.8 knots, and fished a
total of 20 longline stations. Sixty baskets of

1 1 -hook gear were used at each longline station.

The position of each station is shown in figures
2 and 3; the catch results are summarized in

tables 13 and 14. The catch statistics for the

pole -and -line fishing are given in table 15. A
more complete report describing the Gilbert's
fishing methods and results will be published
in the near future.

At 7 baiting stations located at positions
shown in figure 3, a total of 235 buckets of
Marquesan sardines (Harengula vittata) and 8 of

goat fish ( Upeneus parvus ) were captured. The
catch at each station is listed in table 16. A
detailed report on the distribution and abundance
of bait in the Marquesas Islands will be prepared
following the January -March 1957 cruise of the

Gilbert to this area.

Miscellaneous

The EDO depth recorder was used on
both vessels to study the deep scattering layer.

The Gilbert obtained soundings at various posi-
tions in the area of the Marquesas Islands.

The Hardy Continuous Plankton Recorder
was towed by the Gilbert for five days (1, 187
miles) from Lawson Bank, Marquesas {see fig.

3) to S-SO'N. , 150°19'W. The recorder became
inoperative during the fifth day of continuous
towing

.

The Gilbert field party arranged for
POFI to obtain copies of the records from the

weather stations on Nuku Hiva and Hiva Oa and
for a Marquesan weather observer to take
weekly sea surface tem^peratures and salinity

samples. The Smith field party serviced the

weather instruments at the Christmas Island
station.

The Gilbert made night-light collections
near the islands of Eiao and Hiva Oa (see fig. 3).

LABORATORY PROCEDURES

Oceanographic Processing

The salinity samples were analyzed by
Fajans ' modification of the Mohr method (Van
Landinghami 1957). The phosphate samples
were analyzed by the hydrazine sulphate modi-
fication of Denige's method (King et al. 1957).

Stations 1 to 6 were deleted when samples were
contaminated by brine solution during freezing.

After station 6 all sannples were dry frozen.

An accident in the laboratory contaminated
stations 14, 17 and 25. Stations 35, 55, 62 and
66 were deleted as examinations indicated they

were erroneous. It should be pointed out that

further analysis may necessitate additional

station deletions . As previously mentioned, the

dissolved oxygen analyses were connpleted

aboard the Smith .

The oceanographic station data were
processed with the techniques described by
Montgomery (1954), Montgomery and Wooster
(1954), Stroup (1954), and King et al. (1957).

The observed data from each station are listed

in table 17; the station curves are reproduced
in figure 4.

Carbon Fixation Measurements

A detailed description of laboratory

procedures for the determination of the quanti-

ty of C^^ photosynthetically fixed per unit of

time, and the associated calculations has been
given by King et al. (1957). The counting, done
with a Tracerlab SC16 windowless gas flow

counter and a Tracerlab 1000 -Scaler of a

Nuclear Chicago 161A-Scaler, was performed
at the University of Hawaii under the super-

vision of M. S. Doty. The results of the C^^
measurements are given in table 18.

Zooplankton Samples

The displacement volumes of the plankton

from the oblique tows made by the Smith and

the surface tows naade by the Gilbert are given

in tables 19 and 20. These volumes were
detern^ined after removing all fish eggs and

larvae as well as all "jellies" greater than 2

cm. in length. The details of the method are

described by Hida and King (1955).

The flowmeter used with the45-cnn. net

recorded to 10, 000 revolutions and then repeated

the cycle. The upper limit of 10,000 was some-
times exceeded during the 30 -minute oblique

tows; thus it was necessary to calibrate the

flowmeter in the 45-cm. net against that in the

1 -meter net. The resultant correction factors



were used in determining the volumes shown in

table 19.

Midwater Trawl Samples

The volumes and group counts of the

organisms captured in the midwater trawl

hauls made during EQUAPAC will be published

in a later report.

Fishing Data

No special methods or techniques were
used during the preparation of the fishing data

included in this report.
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Table 5. --Transparency, water color determinations, and related

observations, Charles H. Gilbert cruise 30

Date,

1956



Table 6. --Common and scientific names of fish taken on EQUAPAC

Yellowfin tuna

Bigeye tuna

Albacore
Skipjack

Little tunny

Dogtooth tuna

Dolphin
Broadbill swordfish

Shortnosed spearfish

White marlin
Black marlin
Striped marlin
Wahoo
Whitetip shark
Silky shark
Great blue shark
Bigeye thresher shark
Bonito shark
Hammerhead shark
Truncated sunfish

Lancet fish

Puffer

Marquesan sardine

Goatfish

Red snapper
Green snapper
Jack

Jack
Jack
Barracuda

Neothunnus macropterus (Tennminck and Schlegel)

Parathunnus sibi (Tennminck and Schlegel)

Germo alalunga (Bonnaterre)

Katsuwonus pelamis (Linnaeus)

Euthynnus yaito Kishinouye

Gymnosarda nuda (Giinther)

Coryphaena hippurus Linnaeus

Xiphias gladius Linnaeus
Tetrapturus angustirostris Tanaka
Istiompax marlina (Jordan and Hill)

Makaira ampla (Poey)

Makaira mitsukurii (Jordan and Snyder)

Acanthocybium solandri (Cuvier and Valenciennes)

Pterolanniops longimanus (Poey)

Eulamia floridanus (Bigelow, Schroeder, and Springer)

Prionace glauca (Linnaeus)

Alopias superciliosus (Lowe)
Isurus glaucus Miiller and Henle
Sphyrna lewini (Griffith)

Ranzania laevis (Gmelin)

Alepisaurus sp.

Lagocephalus lagocephalus (Linnaeus)

Harengula vittata (Cuvier and Valenciennes)

Upeneus parvus Poey
Lutjanus bohar (Forskal)

Aprion virescens Cuvier and Valenciennes
Caranx ignobilis (Forskal)

Caranx lugubris Poey
Caranx melannpygus Cuvier and Valenciennes
Sphyraena nigripinnis Temminck and Schlegel
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Table 7. --Surface troll catch and related data,

Hugh M. Smith cruise 35

Date,

1956

Time,
ZT

Position

Latitude Longitude
Species Number 1/

Average
length,

cm.

Surface

temp. ,

T.

Vessel
speed,

kt.

8/8



Table 9- --Record of sightings each day of bird flocks and scattered birds,

Hugh M. Smith cruise 35



Table 9. --Record of sightings each day of bird flocks and scattered birds,

Hugh M. Smith cruise 35 (cont'd)



Table 10. --Record of sightings each day of bird flocks and scattered birds,

Charles H. Gilbert cruise 30



Table 11. --Record of aquatic mammals sighted,

Hugh M. Smith cruise 35

Date,

1956

Time,
ZT

Position

Latitude [^Longitude
Observation- Number

8/7



Table 1 3. --Longline catch record in numbers of fish, Charles H.
Gilbert cruise 30

Station





Table 15. --Summary of results of pole -and -line fishing in the Marquesas Islands,

Charles H. Gilbert cruise 30

Date

1956
Locality

No. of

hours
fishing

and
scouting

No. of

fish

schools

seen

No. of

fish

schools

chummed

No. of

tuna

schools

fished

Actual



NOTES ON TABULATED OCEANOGRAPHIC DATA, HMS-35

Where more than one cast was made on a station, they are separated by a horizontal line.

The cast number is indicated by a Roman numeral in the margin.

Where the corrected paired protected thermometer readings differed by more than 0.05°C.
below 300 m. or more than 0.10°C. above 300 m. , both temperature values are tabulated and the

depth and salinity are repeated. Delta-t calculated using each temperature value is carried.

Weather is recorded in ww (present weather) code given in the U. S. Weather Bureau
Circular M, Eighth Edition. Manual of Marine Meteorological Observations. Cloud coverage is

in tenths of sky.

Wind velocity was measured with an anemometer 30 meters above the sea surface. The
direction (given to the nearest 10°) is that from which the wind was blowing, nneasured through
360° from north.

Explanatory Code for Tabulated Data

Q - the value is questionable, but was used in construction of the station curve.

P - the value is poor, and while carried was not used in drawing the station curve.

NG - the value or line is in error and is discarded.

NG(C) - phosphate values in error due to contamination.

NS - this water sample was lost.

PT - Nansen bottle pretripped and data are unusable.
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Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35

Station 46 (O-l): 19°00'N., 154'30'W., August 9, 1956. Messenger

time: first cast 0605 GCT, second cast 0625 GCT. Weather: 02,

cloud coverage 4. Wind: 060°, 10 kt. Sea: < 1 ft. Wire angle :
first

cast 20', second cast 25'. BT slide: 47. Dry bulb: 78. O^F. Wet

bulb: 73.2°F. Barometric pressure: 1014 mb.

OBSERVED

II

170

192

287

388

NG
585

780

977

1179

19.67

18.40
11.40

8.78
6.63
6.36

4.96
4.26
3.69

35.05
34.88
34.23
34.27

NG
34.31

34.43

34.49
34.56

305.8

287.3
190.1
144.5

108.3
82.8

71.2
60.4

4.28 P
4.54
2.91
1.82

0.73
0.65
0.88
1.19



Table 17. - -Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 48 (0-3): 16°49'N. , 148-41' W. , August 11, 1956. Messenger
time: 0130 GCT. Weather: 15, cloud coverage 5. Wind: 040°, 15 kt.

Sea: 5-8 ft. Wire angle: 35° . BT slide: 63. Dry bulb: 77. 0°F. Wet
bulb: 73.7°F. Barometric pressure: 1016 mb.

OBSERVED
Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 50(0-5): 14°39'N., 142°42'W. , August 13, 1956. Messenger

time: 0030 GCT. Weather: 15, cloud coverage 7. Wind: 020°, 18 kt.

Sea: 8-12 ft. Wire angle: 40° . BT slide: 81. Dry bulb: 77. 5°F. Wet

bulb: 74.8°F. Barometric pressure: 1011 mb.

OBSERVED

Depth,

m.



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 52 (0-7) : 12' 00 'N. , US'OO'W., August 14, 1956. Messenger
time: 1125 GCT. Weather: 02, cloud coverage not recorded. Wind:
110*, 10 kt. Sea: 1-3 ft. Wire angle: 02° . BT slide: 102. Dry
bulb: 80.0°F. Wet bulb: 75. bT. Barometric pressure: 1013 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data. Hugh M. Smith

cruise 35 (cont'd)

Station 53 {0-8) Deep: 09°59'N., 134°56'W., August 15, 1956.

Messenger time: 0118 GCT. Weather: 15, cloud coverage?.

Wind: 070°, 14 kt. Sea: 1-3 ft. Wire angle: 37°. BT slide:

107. Dry bulb: 77.1°F. Wet bulb: 75.0°F. Barometric pressure:

1012 mb.

OBSERVED

Depth,



Table 1 7. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 57 (O-IO): 06*09'N. , 134MrW. , August 17, 1956. Messenger

time: 0807 GCT. Weather: 80, cloud coverage 8. Wind: 160°, 16 kt.

Sea: 3-5 ft. Wire angle: 15°. BT slide: 117. Dry bulb: 79. 5°F.

Wet bulb: 75.0°F. Barometric pressure: 1012 mb.

OBSERVED

Depth,

m.
T, S,

/oo
5u

cl. /ton ml. /L.

PO4-P.
|j.g at. /L.



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 ( cont'd)

Station 60 (0-12): 01°59'N. , 135*12'W., August 19, 1956. Messenger

time: 0045 GCT. Weather: 01, cloud coverage 6. Wind: 080°, 18 kt.

Sea: 1-3 ft. Wire angle: 40" . BT slide: 130. Dry bulb: 78. 4° F.

Wet bulb: 74.0*F. Barometric pressure: 1011 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 62 (0-13) Deep: OO-IO'S. , 134'"50'W., August 19, 1956. Messenger

time: first cast 2127 GCT, second cast 2237 GCT. Weather: 01, cloud

coverage 2. Wind: 080°, 18 kt. Sea: 5-8 ft. Wire angle: first cast 32°,

second cast 25°. BT slide: 137. Dry bulb: 79. 6°F. Wet bulb: 73. 6°F.

Barometric pressure: 1015 mb.

OBSERVED

Depth,

m.



Table 17. --Observed ocesinograhic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 65 (0-15): 04*0rS. , 134'58'W., August 21 , 1956. Messenger

time: 0126 GCT. Weather: 01. cloud coverage 1. Wind: 120", 12 kt.

Sea: 3-5 ft. Wire angle: 25*. BT slide: 147. Dry bulb: 77.4''F.

Wet bulb: 73.8*F. Barometric pressure: 1013 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 69 (O-IT): 06° 59'S. , 1 SS'OZ'W. , August 21 , 1956. Messenger
time: 2311 GCT. Weather: 01, cloud coverage 1. Wind: 120°, 13 kt.

Sea: < 1 ft. Wire angle: 28° . BT slide: 155. Dry bulb: 78. 0°F.

Wet bulb: 73.5°F. Barometric pressure: 1013 mb.

OBSERVED
Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station73 (0-19): 09''54'S. . 135''01'W., August 22, 1956. Messenger

time: 2101 GCT. Weather: 01, cloud coverage 3. Wind: 070°, 20 kt.

Sea: 5-8 ft. Wire angle: 35° . BT slide: 163. Dry bulb: 79. 8°F.

Wet bulb: 75.2°F. Barometric pressure: 1014 mb.

OBSERVED

Depth,

m.



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 75 (0-20): 11° 37 'S. , 1 35°05'W. , August 23, 1956. Messenger
time: 1147 GCT. Weather: 03, cloud coverage 4. Wind: 080°, 16 kt.

Sea: 1-3 ft. Wire angle: 13° . BT slide: 167. Dry bulb: 76. 3°F.

Wet bulb: 72. 3°F. Barometric pressure: 1014 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 79 (0-22): 14''26'S. , 135°00'W. , August 24, 1956. Messenger
time: 0758 GCT. Weather: 03, cloud coverage 3. Wind: 070°, 10 kt.

Sea: < 1 ft. Wire angle: 18° . BT slide: 175. Dry bulb: 76. OT.
Wet bulb: 71.8°F. Barometric pressure: 1016 mb.

OBSERVED

Depth, T,
o„m. C.



Table 17. --Observed oceanographic station data, Hugh M. Smith,

cruise 35 (cont'd)

Station 82 (0-24): 17" 35'S., 134*58'W., August 25, 1956. Messenger

time: 0527 GCT. Weather: 03, cloud coverage 8, Wind: 020°, 11 kt.

Sea: < 1 ft. Wire angle: lO". BT slide: 184. Dry bulb: 76. 2"^.

Wet bulb: 72.0°F. Barometric pressure: 1016 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 83 (0-25) Deep: 19°04'S. , 135°03'W., August 25. 1956. Messenger

time: 1711 GCT. Weather: 03, cloud coverage 1. Wind: 020°, 10 kt.

Sea: < 1 ft. Wire angle: 03° . BT slide: 188. Dry bulb: 76. 3°F.

Wet bulb: 72. 3°F. Barometric pressure: 1015 mb.

OBSERVED
Depth,

m.
T, s,

/oo
du

cl. /ton

02.
ml. /L.

PO4-P,
^lg at. /L,

639



Table 17. --Observed oceanographic station data Hugh M. Smith

cruise 35 (cont'd)

Station 87 (0-27): 19*01 'S. . 139'01'W., August 26, 1956. Messenger

time: first cast 2208 GCT, second cast 2226 GCT. Weather: 15, cloud

coverage 3. Wind: 330°, 18 kt. Sea: 1-3 ft. Wire angle: first cast

15', second cast 22°. BT slide: 198. Dry bulb: 78. 2°F. Wet bulb:

73.2°F. Barometric pressure: 1014 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 91 (0-29): 18°56'S., 143°02'W. , August 28, 1956. Messenger

time: 0236 GCT. Weather: 02, cloud coverage 1. Wind: 310°, 18 kt.

Sea: 1-3 ft. Wire angle: 08° . BT slide: 208. Dry bulb: 78. 8°F.

Wet bulb: 74.4°F. Barometric pressure: 1013 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 92 (O-30): IT'SB'S. , 142°56'W., August 28, 1956. Messenger

time: 1525 GCT. Weather: 01, cloud coverage 5. Wind: 310°, 09 kt.

Sea: < 1 ft. Wire angle: 08° . BT slide: 212. Dry bulb: 78. 2°F.

Wet bulb: 72. 1°F. Barometric pressure: 1015 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 96 (0-32): 14° 34'S. , 143''04'W. , August 29, 1956. Messenger

time: 1351 GCT. Weather: 02. cloud coverage 1. Wind: 070"", 11 kt.

Sea: < 1 ft. Wire angle: 14" . BT slide: 221. Dry bulb: 76. ST.
Wet bulb: 71.4°F. Barometric pressure: 1015 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 100 (0-34): 11°18'S.. 143°0rw., August 30, 1956. Messenger

time: 1319 GCT. Weather: 02, cloud coverage 1. Wind: 080°, 20 kt.

Sea:5-8ft. Wire angle: 25° . BT slide: 229. Dry bulb: 77. 7°F.

Wet bulb: 72. 3°F. Barometric pressure: 1013 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 102 (0-35) Deep: lO'OO'S. , 143°01'W., August 30, 1956. Messenger

time: 2355 GCT. Weather: 02, cloud coverage 6. Wind: 080°, 20 kt.

Sea: 5-8 ft. Wire angle: 03° . BT slide: 233. Dry bulb: 79. 1 °F. Wet bulb:

73.0°F. Barometric pressure: 1012 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 106 (O-37):.07°00'S. , 143°02'W., August 31 , 1956. Messenger
time: first cast 2334 GCT, second cast 2358 GCT. Weather: 03, cloud

coverage 3. Wind: 080°, 15 kt. Sea: 5-8 ft. Wire angle: first cast 35°

second cast 43°. BT slide: 241. Dry bulb; 79- 2°F. Wet bulb: 75. 2°F.

Barometric pressure: 1009 mb.

OBSERVED
Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 110 (0-39): 04-01 'S. , 143°06'W., September 1, 1956.^ Messenger

time: 2245 GCT. Weather: 03, cloud coverage 3. Wind: 100°, 16 kt.

Sea: 3-5 ft. Wire angle: 35° . BT slide: 248. Dry bulb: 78. 3°F. Wet

bulb: 73.8°F. Barometric pressure: 1010 mb.

OBSERVED

Depth,



Table 17. --Observed oceano graph! c station data, Hugh M. Smith

cruise 35 (cont'd)

Station 113 ( 0-41) : 00°02'N., 143°03'W. , September 2, 1956. Messenger

time: 0228 GCT. Weather: 03, cloud coverage 1. Wind: 080°, 14 kt.

Sea: 1-3 ft. Wire angle: 20°. BT slide: 258. Dry bulb: 78.0°F.

Wet bulb: 75.2°F. Barometric pressure: 1006 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 114 (0-42): 01° 58'N. , 143°00'W., Septembers, 1956. Messenger

time: 1940 GCT. Weather: 01, cloud coverage 3. Wind: 120°, 16 kt.

Sea: 1-3 ft. Wire angle: 26° . BT slide: 263. Dry bulb: 79. 0°F.

Wet bulb: 74.6°F. Barometric pressure: 1011 mb.

OBSERVED

Depth,

m.
T. S.

/CO
6u

cl. /ton

02.
ml. /L.

PO4-P,

H-g at. /L.



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 117 (0-44): 01°56'N. , 147''02'W., September 4, 1956. Messenger

time: 2058 GCT. Weather: 03, cloud coverage 6. Wind: 110°, 14 kt.

Sea: 1-3 ft. Wire angle: 1 5° . BT sUde: 273. Dry bulb: 81 . 5°F.

Wet bulb: 78.0°F. Barometric pressure: 1010 mb.

OBSERVED
Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 120 (O-46):'02°00'N. , 151°03'W., September 5, 1956. Messenger
time: 2032 GCT. Weather: 01, cloud coverage 2. Wind: 120°, 14 kt.

Sea: 1-3 ft. Wire angle: 05°. BT slide: 282. Dry bulb: 81.2°F.

Wet bulb: 77.5°F. Barometric pressure: 1011 mb.

OBSERVED
Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 122 (0-47) Deep: 00°17'S. , 1 51 "21' W. , September 6, 1956.

Messenger time: first cast 1342 GCT, second cast 1447 GCT, third cast

1621 GCT. Weather: 02, cloud coverage not recorded. Wind: 090°, Ifa kt.

Sea: 1-3 ft. Wire angle: first cast 40°, second cast 30°, third cast 32°.

BT slide: 287. Dry bulb: 78.0°F. Wet bulb: 76.4°F. Barometric
pressure: 1011 mb.

OBSERVED

Depth,

m.



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 125 (0-49): 04°04'S. , 151°0rw., September 7, 1956. Messenger
time: 1951 GCT. Weather: 01, cloud coverage 1. Wind: 070°, 14 kt.

Sea: 5-8 ft. Wire angle: 32°. BT slide: 296. Dry bulb: 79.7°F.

Wet bulb: 74.6°F. Barometric pressure: 1014 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 127 (0-5i): 07°06'S., 151°04'W., September 8, 1956. Messenger
time: 1734 GCT. Weather: 03, cloud coverage 3. Wind: 050°, 18 kt.

Sea: 3-5 ft. Wire angle: 08° . BT slide: 304. Dry bulb: 79- 9° F.

Wet bulb: 72. 5° F. Barometric pressure: 1014 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 130 (0-53): 10°04'S. , 1 51 ° 00 'W. . September 9. 1956. Messenger
time: 1523 GCT. Weather: 02, cloud coverage 2. Wind: 100°, 16 kt.

Sea: 1-3 ft. Wire angle: 1 5° . BT slide: 312. Dry bulb: 78. 0°F.
Wet bulb: 73.0°F. Barometric pressure: 1013 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 131 {0-54):41°29'S. 1 50° 59 'W. . September 10 , 1956. Messenger
time: first cast 0357 GCT. second cast 0435 GOT. Weather: 15, cloud

coverage 2. Wind: 070°, 12 kt. Sea: < 1 ft. Wire angle: first cast 34°,

second cast 35°. BT slide: 316. Dry bulb: 77. 8°F. Wet bulb: 72. 8°F.
Barometric pressure: 1013 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 135 (0-56): 14''30'S., 151°04'W., September 11, 1956. Messenger
time: 0217 GCT. Weather: 15, cloud coverage 5. Wind: 000°, 17 kt.

Sea: < 1 ft. Wire angle: 18°. BT slide: 324. Dry bulb: 80.0°F.
Wet bulb: 74. 3°F. Barometric pressure: 1010 mb.

OBSERVED
Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 142 (0-58): M-Zg'S. 1 55° 18'W. , September 21 , 1956. Messenger
time: 0055 GCT. Weather: 02, cloud coverage 2. Wind: 060°, 09 kt.

Sea: < 1 ft. Wire angle: 08° . BT slide: 347. Dry bulb: 80. 2°F.

Wet bulb: 74.8°F. Barometric pressure: 1012 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station aata, Hugh M. Smith
cruise 35 (cont'd)

Station 147 (O-60): 14°32'S., iS^'S^'Wf., September 22, 1956. Messenger

time: 1029 GCT. Weather: 01, cloud coverage 2. Wind: 130", 18 kt.

Sea: 3-5 ft. Wire angle: 12° . BT slide: 358. Dry bulb: 78. CF.
Wet bulb: 75.0°F. Barometric pressure: 1013 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 151 (0-62)': ll''34'S., 160°07'W., September 23. 1956. Messenger
time: 0940 GCT. Weather: 01, cloud coverage 1. Wind: 110°, 13 kt.

Sea: < 1 ft. Wire angle: 20° . BT slide: 366. Dry bulb: 80. 3°F.
Wet bulb: 75.8°F. Barometric pressure: 1012 mb.

OBSERVED
Depth,

m.



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 153 (0-63) Deep: lO'Ol'S. . 159'55'W. ,
September 23, 1956.

Messenger time: 2211 GCT. Weather: 02, cloud coverage 2. Wind:

060°,15kt. Sea:l-3ft. Wire angle: 15' . BT slide: 370. Dry bulb:

82.0'F. Wet bulb: 76. TF. Barometric pressure: 1011 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 157 (0-65): 07°02'S. , 159°59'W., September 24, 1956. Messenger
time: 2229 GCT. Weather: 03, cloud coverage 7. Wind: 050°, 10 kt.

Sea: < 1 ft. Wire angle: 12° . BT slide: 378. Dry bulb: 81 . 0°F.

Wet bulb: 75.8°F. Barometric pressure: 1010 mb.

OBSERVED
Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 161 (0-67): O4''0rs. , 159°59'W., September 25, 1956. Messenger
time: 2212 GCT. Weather: 01, cloud coverage 1. Wind: 090°, 13 kt.

Sea: 1-3 ft. Wire angle: 30° . BT slide: 387. Dry bulb: 80. 3°F.
Wet bulb: 75.3°F. Barometric pressure: 1010 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 164 (0-69): 00°01'S. , 159°52'W., September 27, 1956. Messenger

time: 0304 GCT. Weather: 03, cloud coverage 2. Wind: 020°, 14 kt.

Sea: 3-5 ft. Wire angle: 20°. BT slide: 397. Dry bulb: 80.7°F.

Wet bulb: 76.0°F. Barometric pressure: 1008 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 166 (O-70): 02°00'N. , 160°01 'W. , September 29, 1956. Messenger
time: 1248 GCT. Weather: 03, cloud coverage 1. Wind: 110°, 15 kt.

Sea: < 1 ft. Wire angle: 20° . BT slide: 411. Dry bulb: 80. 2°F.

Wet bulb: 74.8°F. Barometric pressure: 1009 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 169 (0-72): OS-ST'N. , 159°57'W. , September 30, 1956. Messenger
time: 1807 GCT. Weather: 02, cloud coverage 2. Wind: 160°, 19 kt.

Sea: < 1 ft. Wire angle: 5° . BT slide: 421 . Dry bulb: 83. 2°F.
Wet bulb: 74.3°F. Barometric pressure: 1013 mb.

OBSERVED
Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 172 (0-74): 09° 59'N. . 160°00'W., October 2, 1956. Messenger
time: 0000 GCT. Weather: 01, cloud coverage 3. Wind: 040°, 18 kt.

Sea: 3-5 ft. Wire angle: 32° . BT slide: 431. Dry bulb: 81 . 5°F.

Wet bulb: 77.0°F. Barometric pressure: 1010 mb.

OBSERVED

Depth,

m.



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 174 (0-75): 11" 55'N. , 160°06'W. , October 2, 1956. Messenger
tinne: 1708 GCT. Weather: 02, cloud coverage 5. Wind: 050', 17 kt.

Sea: 5-8 ft. Wire angle: 10" . BT slide: 436. Dry bulb: 80. 3°F.
Wet bulb: 74.7°F. Barometric pressure: 1012 mb.

OBSERVED

Depth,

m.



Table 17. --Observed oceanographic station data, Hugh M. Smith
cruise 35 (cont'd)

Station 176 (0-77): 15°42'N. , 1 59° U 'W. , October 3, 1956. Messenger
time: 2158 GCT. Weather: 16, cloud coverage 2. Wind: 030°, 14 kt.

Sea: 3-5 ft. Wire angle: 20° . BT slide: 447. Dry bulb: 79- 6°F.

Wet bulb: 73.7°F. Barometric pressure: 1014 mb.

OBSERVED

Depth,



Table 17. --Observed oceanographic station data, Hugh M. Smith

cruise 35 (cont'd)

Station 178 (0-79): 19°29'N. , 158°18'W.. Octobers, 1956. Messenger

time: 0044 GCT. Weather: 15, cloud coverage 6. Wind: 180°, 02 kt.

Sea: < 1 ft. Wire angle: 08° . BT slide: 457. Dry bulb: 80. 6°F.

Wet bulb: 73. 5°F. Barometric pressure: 1013 mb.

OBSERVED

Depth,



Table 18. --Primary productivity as determined by C^^ uptake,
Hugh M. Smith cruise 35

Station
Date,

1956

Surf.

time

,

ZT

Position

Latitude Longitude

mg.C/hr. /m. ^,

surface

1



Table 18. --Primary productivity as determined by C^4 uptake,
Hugh M. Smith cruise 35 (cont'd)

Station



Table 18. --Primary productivity as determined by C uptake,
Hugh M. Smith cruise 35 (cont'd)

Station



Table 19- —Zooplankton station data and sample volumes obtained in oblique hauls
with 1 -meter and 45-centimeter nets, Hugh M. Smith cruise 35

Station
Date,

1956

Time,
ZT

Position

Latitude } I-Kjngitude

Depth,
m.

Volume,
cc./lOOO m. 3 ]J

Diameter
of net

54-1



Table 19- --Zooplankton station data and sample volumes obtained in oblique hauls

with 1 -meter and 45-centimeter nets, Hugh M. Smith cruise 35 (cont'd)

Station
Date,

1956

Time,
ZT

Position

Latitude
|
Longitude

Depth,

m.
Volume

,

cc./lOOO m.^ -'
Diameter

of net

105-1



Table 19- --Zooplankton station data and sample volumes obtained in oblique hauls

with 1 -meter and 45-centimeter nets, Hugh M. Smith cruise 35 (cont'd)

Station
Date,

1956

Time,
ZT

Position

Latitude | Longitude

Depth, Volume

,

cc./lOOO m. 3 U
Diameter

of net

152-1



Table 20. --Zooplankton station data and sample volumes obtained
in surface hauls with a 1 -meter net, Charles H. Gilbert
cruise 30

Station



Table 20. --Zooplankton station data and sample volumes obtained

in surface hauls with a 1 -meter net, Charles H. Gilbert

cruise 30 (cont'd)

Station
Date,

1956

Time,
ZT

Position

Latitude | Longitude

Volxime,

cc./lOOO m.3 -'1/

18-1







WHOI Library - Se'lals

5 WHSE 01 151




