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OCEANOGRAPHICAL CRUISE REPORT

No. 43

Oceanographical Observations in the Indian Ocean in 1965

H.M.A.S. Gascoyne
Cruise G2/65
February 1-9, 1965

I. INTRODUCTION

This report records the data collected during the second
cruise in 1965 of H.M.A.S. Gascoyne, Royal Australian Navy ocean-
. ographical frigate.

Objective

To examine the physical and chemical environment of the South
Australian fishing grounds during the tuna season.

Itinerary

The cruise left Sydney on February 1 and proceeded to South
Australian waters where a series of stations was worked off
Yorke and Eyre Peninsulas and in adjacent waters of the Great
Australian Bight. The cruise ended at Port Lincoln on February 9
(Fig. 1).

Scientific Personnel

T.R. Cowper {Cruise Leader)
R. Bradley

L. Brown

J. Klye

J. Prothero

Salinity, oxygen, and inorganic phosphate determinations were
made in the ship's laboratory by J. Klye and J. Prothero. The
data were processed under the direction of W. Hedge, using com-
puter programmes designed by A.D. Crooks. The track chart was
prepared for publication by R. Breach.

II. WORK ACCOMPLISHED

Forty_five stations were worked (G2/1/65-G2/45/65). Surface and
subsurface hydrology samples were collected at each station.



TABLE 1

WORK DONE AT EACH STATION

Stn Hydrology Stn Hydrology
No. Surface to Depth (m) | No. Surface to Depth (m)
1 30 24 35
2 30 25 110
3 32 26 1400
4 75 27 1500
5 100 28 1500
6 110 29 1500
7 500 20 1500
8 1500 31 1500
9 1500 32 1500
10 1500 33 120
11 1100 34 100
12 100 35 95
13 75 36 75
14 65 37 40
15 60 38 40
16 40 39 40
17 40 40 . 30
18 63 41 15
19 60 A2 40
20 90 43 40
2] 85 44 35
22 75 45 15
23 100

I1I. METHOD OF COLLECTION AND ANALYSIS OF SAMPLES
1. Physics

Temperature.—Water temperatures were taken with deep-sea
reversing thermometers. Two protected thermometers were used at
each depth, together with an unprotectea thermometer on all but
the upper six Nansen bottles. Differences between corrected pro-
tected thermometer readings were generally less than 0.03 degC,
and the mean values listed in this cruise report are considered
accurate to + 0.03 degC.

Thermometric Depth.—Depth calculations were made by the second
method described by La Fond (1951), plotting thermometric depth
against the difference between thermometric and wire depths.
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Depths are considered accurate to + 5 m at depths less than
200 m, + 10 m at depths between about 200 and 400 m, and about
2% at depths from 400 to 1500 m.

Sigma-t.—Sigma-t values were computed from temperature and
salinity values, using the equations of Knudsen {La Fond 1951).

2. Chemistry

Salinity.—Salinity was measured on board with an inductive
salinometer (Brown and Hamon 1961).

Dissolved Oxygen.—A version of the standard Winkler method
was used to determine the amount of dissolved oxygen in the sea-
water samples, The version used is a modification of that des-
cribed by Thompson and Robinson (1939) and differs in some res—
pects from the revision by Jacobsen, Robinson, and Thompson
(1950). Potassium iodate was used as the iodometric standard,
and the reagents necessary to fix the oxygen in solution were
used at different concentrations (Rochford 1963). Duplicate
titrations were made on approximately every tenth sample. Satu-
ration values, given as ml/l, were computed using the simpler of
the equations given by Richards and Corwin (1956) -

02(ml/l) x (33.5 + T°C) x 100
332.4 - (1.854 x S%)

02(% Satn.) =

Inorganic Phosphate.—The method of Atkins (1923) was used
with 1 ml molybdate reagent (300 ml 10% w/v ammonium molybdate
and 100 ml 50% v/v sulphuric acid) and 0.1 ml 1% w/v stannous
chloride diluted afresh from a 40% stock solution in hydrochlo-
ric acid, which was kept under paraffin. The reagents were dis-
pensed automatically by a piston dispenser.

Standard phosphate solutions were made up in distilled water.
At air temperatures less than 25°C,analyses were carried out in
batches of 10; readings were begun within 10 min of adding re-
agents and completed within 10 min. At air temperatures greater
than 25°C, batches of 6 were analysed; readings were begunwithin
5 min of adding reagents and completed within 7 min. Each batch
was compared with a distilled water blank and a 0.65 pg-atom/1
standard in a Hilger Spekker absorptiometer using 4 cm cells and
Ilford 608 filters. Each day a complete calibration was made
using standards up to 3.25 pg-atom/l. Results are given as
pg-atom/1 with no correction for salt error and are precise to
+ 10% for values less than 0.5 pg—atom/l and + 5% for higher
values. To correct for salt effects, the results given should be
multiplied by 1.15.



6
REFERENCES
ATKINS, W.R.G. (1923).—The phosphate content of fresh and salt

waters and its relation to the growth of algal plankton.
J. mar, biol. Ass. U.K. 13," 119-50.

BROWN, N.L., and HAMON, B.V. (1961).—An inductive salinometer.
Deep Sea Res. 3, 65-75.

JACOBSEN, J.P., ROBINSON, R.J., and THOMPSON, T.G. (1950).—A
review of the determination of dissolved oxygen in seawater

by the Winkler method. Publs scient. Ass. Oceanogr. phys.
11.

LA FOND, E.C. (1951).—Processing oceanographic data. U.S. Navy
Hydrogr. Off. Publ. No. 614.

RICHARDS, F.A., and CORWIN, N. (1956).—Some oceanographic
applications of the solubility of oxygen in sea-water.
Limnol. Oceanogr. 1, 263-7.

ROCHFORD, D.J. (1963).—SCOR-UNESCO chemical intercalibration
tests; results of 2nd series, R.S. Vityaz August 2-9, 1962,
Australia. (Mimeogr.)(CSIRO : Cronulla.)

THOMPSON, T.G., and ROBINSON, R.J. (1939).—Notes on the deter-
mination of dissolved oxygen in seawater. J. mar. Res. 2,
1-8. B

U.S. NAVY HYDROGRAPHIC OFFICE (1955).—Instruction manual for
oceanographic observations. Publ. No. 607.

IV, DATA SHEETS
The data were processed in a C.D.C. 3600 Computer. An explan-

ation of the headings used is given at the beginning of the sur-
face hydrology listing.



DATA
PART 1
HYDROLOGY

SURFACE SAMPLES



Parts 1 and 2

STATION

DATE

TIME

LATITUDE LONGITUDE

SONIC
DEPTH

ATR TEMP,
WET DRY

WIND
DIR. SP.
ANEM.
HEIGHT

CLOUD
TYPE AMT.

VIS.

SEA
DIR. AMT.

SWELL
DIR. AMT.

8

EXPLANATION OF HEADINGS

Hydrology

Qives the station identification. For ex-
ample, G2/1/65 signifies the 1lst station
worked by Gascoyne in 1965, on her 2nd
cruise for that year

Given as day/month/year

Given in Zone Time, and is the time at the
beginning of the first cast. Zone Time
throughout the cruise was Central Australian
Standard Time, G.M.T. + 9% hr, Code ]

Given in degrees and minutes

Given in metres, measured at standard sound
velocity of 800 fm (1463 m) per second

Air temperatures recorded from wet and dry
bulb thermometers in °C

Wind direction and speed are coded using
Tables 8 and 9 in U.S. Hydrogr. Office

(1955)

The average height of the anemometer above
sea level, given in metres

Cloud type and amount are coded using
Tables 2 and 3 in U.S. Hydrogr. Office

(1955)

Visibility is coded using Table 4 in U.S.
Hydrogr. Office (1955)

Sea direction and amount are coded using
Tables 5 and 8 in U.S. Hydrogr. Office
(1955)

Sea swell direction and amount are coded
using Tables 6 and 8 in U.S, Hydrogr. Office

(1955)



WEA.
BAROM. or
ATMOS. PRESSURE

WIRE ANGLES
CAST 1 CAST 2 CAST 3

CAST

DEPTH

TEMP.
SALINITY
SIGMA-T
OXYGEN
OXYGEN % SAT.

INORG. P

9
Weather is coded using Table 1 in U.S.
Hydrogr. Office (1955)
Atmospheric pressure given in millibars

Wire angles are measured at the surface
and expressed in degrees for each cast

The cast number corresponding to the
wire angle is shown

Actual sampling depth, given in metres
Sea temperatures recorded in °C

Given in parts per thousand

Sigma-t to 2 decimal places

Given in ml/1

Oxygen percentage saturation

Given in pg-atom/1

A blank, ¥, and ¢ indicate no data available
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12,

13
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15.
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17.
18.
19,
20,
21,

22,

4.

OCEANOGRAPHICAL CRUISE REPORTS

. Oceanographical observations in the Indian Qcean in 1959, H.M.A.S. Diamantina Cruises

Dm1/5% and Dm2/59,

. Oceanographical observations in the Indian Ocean in 1960, H.M.A.S. Diamantina Cruise

Dm1/60.

. Oceanographical observations in the Indian Qcean in 1960. H.M.A.S. Diamantina Cruise

Dm2/60.

. Oceanographical observations in the Indian Qcean in 1960, H.M.A.S. Diamantina Cruise

Dm3/60.

. Oceanographical observations in the Pacific Ocean in 1960. H.M.A.S. Gascoyne Cruises

G1/60 and G2/60.

. Oceanographical observations in the Pacific Ocean in 1960. H.M.A.S. Gascoyne Cruise

G3/60.

. Oceanographical observations in the Indian Ocean in 1961. H.M.A.S. Diamantina Cruise

Dml/61.

. Oceanographical observations in the Pacific Ocean in 1961, H.M.A.S. Gascoyne Cruise

Gl/6l.

. Oceanographical observations in the Indian Ocean in 1961. H.M.A.S. Dlamantina Cruise ‘

Dm2/61.

Oceanographical observations in the Indian and Pacific Oceans in 1961. H.M.A.S. Gascoyne
Cruise G2/61.

Oceanographical observations in the Indian Ocean in 1961. H.M.A.S. Diamantina Cruise
Dm3/6l,

Occanographical cbservations in the Pacific Ocean in 1961, H.M.A.S. Guscoyne Cruise
G3/61. -

Oceanographical observations in the Pacific Ocean in 1962. H.M.A.S. Gascoyne Cruise
Gl/62.

Oceanographical observations in the Indian Ocean in 1962, H.M.A.S. Diamantina Cruise
Dml/62.

Oceanographical observations in the Indian Ocean in 1962. H.M.A.S. Diamantina Cruise
Dm2/62. '

Oceanographical observations in the Pacific and Indian Oceans in 1962, H.M.A.S. Gascoyne
Cruises G2/62 and G3/62.

Oceanographical observations in the Indian Ocean in 1962, H.M.A.S. Gascoyne Cruise
G4/62.

Oceanographical observations in the Indian Ocean in 1962, H.M.A.S. Digmantina Cruise
Dm3/62, i

Oceanographical observations in the Pacific Ocean in 1962. H.M.A.S. Gascoyne Cruise
G562,

Oceanographical observations in the Indian Ocean in 1962. H.M.A.S. Digmantina Cruise
Dmd/62.

Oceanographical observations in the Indian Ocean in 1963. H.M.A.S. Gascoyne Cruise
G1/63.

Oceanographical observations in the Indian Ocean in 1963. H.M.A.S. Gascoyne Cruise
G2/63.

. QOceanographical observations in the Indian Ocean in 1963. H.M.A.S. Diamantina Crulse

Dml/63.

" Oceanographical observations in the Indian Ocean in 1963. H.M.A.S. Diamantina Cruise

Dm2/63. - :
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39.

42
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46.

OCEANOGRAPHICAL CRUISE REPORTS

(Continued)

dceanographical observations in the Indian Ocean in 1963, H.M.A.S. Diamantina Cruise
Dm3/63.

- Oceanographical observations in the Pacific Ocean in 1963. H.M.A.S, Gascoyne Cruise

G4/63.

Oceanographical observations in the Pacific Ocean in 1963. H.M.A.S. Gascoyne Cruise
G5/63.

Oceanographical observations in the Pacific Ocean in 1964. H.M.A.S. Gascoyne Cruise
Gl/64.

Oceanographical observations in the Indian Ocean in 1964. H.M.A.S. Gascoyne Cruise
G2/64.

Oceanographical observations in the Indian and Pacific Oceans in 1964. H.M.A.S. Gascoyne
Cruise G3/64.

Oceanographical observations in the Indian Ocean in 1964. H.M.A.S. Digmanting Cruise
Dm2/64.

Oceanographical observations in the Pacific Ocean in 1964. H.M.A.S. Gascoyme Cruise
Gdje4,

Oceanographical observations in the Pacific Ocean in 1964. H.M.A.S. Gascoyne Cruise
G6/64,

Oceanographical observations in the Indian Ocean in 1965. H.M.A.S. Gascoyne Cruise
G2/65,

Oceanographical observations in the Indian Ocean in 1965, H.M.A.S. Gascoyne Cruise
G5/65.



