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OCEANOGRAPHICAL CBUISE REPORT
No, 38
Oceanographical Observations in the Indian Ohean in 1964
HM.A.S5. Diamantina
Cruise Dm4/64

July 20-29, 15964

I. INTRODUCTION

This report records the data collected during the fourth
cruise in 1964 of HM.A.5. Diamantina, Royal Australian Navy
oceanographical frigate.

Objectives

To study the distribution and growth of larval stages of the
western crayfish {Panulirus longipes cygnus) .

To sample sediments on the continental shelf.

To examine hydrological conditions on and adjacent to the
continental shelf,

Ttinerary

The cruise began at Fremantle and worked six east-west tra-
verses north to about 21%40'S., then four east-west traverses
south to Fremantle where the cruise ended (Fig. 1).

Scientific Personnel

T.R. Cowper (Cruise Leader)

J. Klye

L.R. Thomas

C. Sanders, University of Western Australia

Water samples were collected and analysed in the ship's lab-
oratory by J. Klye. Zooplankton and micronekton samples were
collected by L.R. Thomas. Bottom samples were collected by
C. Sanders. Bottom photographs were: taken by L.R. Thomas.

The data were processed under the direction cof W. Hedge, us-
ing computer programmes designed by A.D. Crooks. The track
chart was prepared for publication by R. Breach.
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IT. WORK ACCOMPLISHED

Thirty-nine stations were worked (Dm4/171/64—Dm4/éO9/64).
Surface and subsurface hydrology samples were collected at all
stations., Zooplankton and micronekton samples were collected
at 7 stations. Sediments were sampled at 29 stations, bottom
dredging was done at 7 stations, and bottom photographs were
taken at 10 stations.

TABLE 1

WORK DONE AT EACH STATION

Stn Bydrology Micro- Zoo- Sedi- Bottom Bottom

No. Surface to Depth nekton plankton ments Photo- Dredge
(m) 1 2 graphs

171 50 +

172 100 + + +

173 150 +

174 50 +

175 75 + + +

176 150 +

177 450

178 50 +

179 100 + + +

180 150 : +

181 500 .+ + +

182 50 +

183 100 + + +

184 150 +

185 500 + + +

186 50 +

187 100 + + +

188 ) 150 +

189 500 + + +

190 50 +

191 100 . + + +

192 150 + '

193 500 + + +

194 500 + + +

195 150 +

196 100 + +

197 50 +

158 500 + + +

199 150 N



Stn Hydrology Micro- Zoo- ~ Sedi- ' Bottom Bottom

No. Surface to Depth nekton plankton ments Photo- Dredge
(m) 1 2 graphs

200 100 + + +

201 40 +

202 50 +

203 100 + +

204 150

205 500 + + +

206 40 + +

207 100 +

208 150 -

209 450

Zooplankton 1 Indian Ocean Standard Net, vertical haul
2 Surface plankton net tow

ITI. WMETHOD OF COLLECTION AND ANALYSIS QF SAMPLES
1.. Physics

Temperature ,—Water temperatures were taken with deep-sea
reversing thermometer: protected thermometers with a range of
-2% to 30°C, and unprotected thermometers with a range of
either -2° to 30°C or -4° to 60°C. Temperatures are considered
accurate to .+0.03 degC.

Thermometric Depth.—Depth calculations were made by the
method described by Pollak (1950) and are considered accurate
to +15 m at depths greater than 100 m, and to 1% at depths
less than 1000 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 using 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
described by Thompson and Robinson (1939) and differs 1in some
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respects 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. Sat-
uration values were computed using the simpler of the equat—
ions given by Richards and Corwin (1956)

(m1/1) x (33.5 + T c) x 100
332.4 - (1.854 x S%?ﬂ)

(4 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/% sulphuric acid) and 0.1 ml 1% w/ﬁ stannous
chloride diluted afresh from a 40% stock solution in hydro-
chloric acid, which was kept under paraffin. The reagents were
dispensed 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 reagents, and completed within 10 min. At air
temperatures greater than 25°C, batches of 6 were analysed;
readings were begun within 5 min of adding reagents and com-
pleted within 7 min. Each batch was compared with a distilled
water blank and a 0.65 ug-atom/1 standard in a Hilger Spekker
absorptiometer using 4 ¢m cells and Ilford 608 filters. Each.
day a complete calibration was made using standards up to
3.25 ug- atom/i Results are given as pug- atom/l with no correc-
‘tion for salt error and are precise to +10% for values less
than 0.5 pg- atom/i and +5% for higher values. To correct for
salt effects the results given should be multiplied by 1.15.

3. Zooplankton

Vertical Hauls 200-0 m.—The Indian Ocean Standard Net
(10SN) was used in the standard manner (Currie 1963), except
that a heavier weight (100 1b) was attached to keep the net
under control; this was replaced by a 30 1b weight during
washing operatvions., No flowmeter was used, Wire angle averaged
20° from vertical and never exceeded 40°, The length of wire
paid out to place the net at 200 m was 200-260 m, with a mean
of 214 m.

Samples were removed from the net in the following manner,
The plankton bucket was detached, the contents were poured in-
to a larger container, and the bucket was replaced. The net
was lowered into the water up to the ring and raised again and
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the washings collected; remnants still adhering to the cod-erd
were washed into the bucket by splashing water onto the cut-
side. Finally the net was lowered into the water and washed
through without the bucket attached.

Samples were concentrated in the ship's laboratory and stor-
ed in neutralized 10% formalin in plastic bottles, and sent teo
the Indian Ocean Biclogical Centre, Cochin, India, for taxo-
nomic studies.

Surface Tows.—Anh N70 plankton net was towed at the surface
for 30 min at 3 kt at each of the IOSN stations. The samples
were concentrated and stored as for I0SN samples and examined
for crayfish larvae at Perth.

4, Micronekton

Oblique tows were made through the upper 200 m with a 5-ft
Tsaacs-Kidd midwater trawl, a scaled-down version of the 6-ft
trawl (King and Iversen 1962; Aron 1960) .

No flowmeter was used. The trawl was fitted with a depth re-
corder (Hamon, Tranter, and Heron 1963) and lowered from the
stern while the ship's speed was 2 kt. When the trawl was
clear of the ship, speed was increased to 5 kt and the wire
paid out at 40-50 m/min under a constant and minimum tension.
Af+ter 600 m of wire had been paid out the ship's speed was re-
duced to 3 kt and further adjusted according to the reading
of a tension gauge. A final 100 m was then paid out, After 5
min the wire was retrieved at a winch speed of 9 m/hin. Hauls
were made at approx. 2200 h. The paying-out period averaged
15 min, and the retrieval period 80 min.

The net was washed from outside into the bucket, which was
then removed from the net. The net was checked for organisms
caught in the meshes (e.g. leptocephali), and these were re-
moved. Samples were stored in neutralized 10% formalin in
plastic bottles; large organisms were stored separately. At
Perth, samples were examined for crayfish larvae.

5. Benthos

A triangle dredge (1 m sides) was towed on the sea floor at
2-3 kt for periods ranging from 45-80 min.

Benthic material was sorted on board; crayfish and crayfish
larvae were removed and the remainder of the samples was sort-
ed inte phyla and sent to the Western Australian Museum.



6. Geology

Bottom Photographs.——Bottom photographs were taken using the
Ewing suspended camera as described in CSIRO Aust. (1967).

Sediment Sampling.—Bottom sediments were sampled with the
Van Veen grab, The samples were sent to the Geology Department,
University of Western Australia,
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IV, DATA

Hydrology data were processed in a C.D.C. 3600 Computer, An
explanation of headings used is given at the beginning of the
relevant part.



DATA

PART 1

EYDRCLOGY

SURFACE SAMPLES



Parts 1 and 2

STATION

DATE

TIME

LATITUDE LONGITUDE

SONIC
DEPTH

AIR TEMP.

WET DRY
WIND
DIR, SF,
ANEM .

HEIGHT

CLOUD

TYFE AMT.

WEA,

VIS.

SEA

DIR., AMT.

12

EXPLANATION OF HEADINGS

Hydrolegy

Gives the station identification. For ex-
ample, Dm4/%71/54 signifies the 171st sta-
tion worked by Diamantina in 1964, con her
4th cruise for that vyear

Given as day/month/year

Given in Zone Time, and is the time at the
beginning of the first cast. The code
letter for the time zone follows the time.
Zone Time throughout the cruise was Western
Australian Standard Time, GMT +8 hr, Code H

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. Navy 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. Navy Hydrogr. Office
(1955)

Weather is coded using Table 1 in U.S, Navy
Hydrogr. Office (1955)

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

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



SWELL
DIR. AMT.

BAROM. or
ATMOS,
PRESSURE

WIRE ANGLES
CAST1 CAST2 CAST3

CAST

DEPTH

TEMP.
SALINITY
SIGMA-T
OXYGEN
OXYGEN % SAT.

INORG. P

*  EXK
' ’

13
Sea swell direction and amount are coded
using Tables 6 and 8 in U.S. Navy Hydrogr.
Office (1955)

Atmospheric pressure given in millibars

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

Gives the cast number

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

Inorganic phosphorus, given in pg-atom P/i

or a blank indicate no data available
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PART 3

CRAYFISH LARVAE



Part 3

STN

DATE

LATITUDE LONGITUDE

TIME

DURATION

DEPTH

56
EXPLANATION OF HEADINGS

Crayfish Larvae

Gives the station number

Given as day/month/year

Given 'in degrees, minutes, and seconds
Given in Zone Time, and is the time at the
beginning of the tow. The code letter for
the time zone follews the time. Zone Time
throughout the cruise was Western Austra-
lian Standard Time, GMT +8 hr, Code H

Duration of tow given in minutes

Sampling depth given in metres

A blank indicates no crayfish larvae in sample
* indicates no data available
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PART 4

SEDIMENTS



Part 4

STATION

LATITUDE ' LONGITUDE

S0NIC
DEPTH

62
EXPLANATION OF HEADINGS

Sediments

Gives the station identification., For ex-

ample, Dm4/ﬁ71/64 signifies the 171st sta-
tion worked by Diamantina in 1964, on her

4th cruises for that year

Given in degrees and minutes

Given in metres, measured at standard sound
velocity of 800 fm (1463 m) per second
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10.

11.
12,
13
14,

15.

16.

17.
18.

19,
20.

21.
22
23

24.

25.

26.
29.
31,
32.
34,

OCEANOGRAPHICAL CRUISE REPORTS

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

Dml/59 and Dm2/59,

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

Dmi/f60.

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

Dm2/60.

. Oceanographical observations in the Indian Ocean 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. Diamanting Cruise Dmi/61.
. Oceanographical observations in the Pacific Ocean in 1961. H.M.A.S. Gascoyne Cruise GI1/61.
. Oceanographical observations in the Indian Ocean in 1961, H.M.A.S. Diamantina Cruise

Dm2/61.

Qceanographical 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 Dm3/61.
Oceanographical observations in the Pacific Ocean in 1961. H.M.A.S. Gascoyne Cruise G3/61.
Oceanographical observations in the Pacific Ocean in 1962, H.M.A.S. Gascoyne Cruise G1/62.

Oceanographical observations in the Indian Ocean in 1962. H.M.A.S. Diamanting Cruise
Duml/62.

Oceanographical observations in the Indian Ocean in 1962, H.M.AS. Digmantina Cruise
Dm2/62.

Qceanographical 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.8. Gascoyre Cruise G4/62.

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

Oceanographical observations in the Pacific Ocean in 1962. H.M.A.8. Gascoyne Cruise G5/62.

Oceanographical observations in the Indian Ocean in 1962. H.M.A.S. Digmantina Cruise
Dmdj62.

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,

Oceanographical observations in the Indian Ocean in 1963. H.M.A.S. Diamantina Cruise
Dmi/63.

Oceanographical observations in the Indian Ocean in 1963, HM.A.S. Digmantina Cruise
Dm2/63.

Oceanographical 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 G3/63.
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. Gascoyre Cruise G5/63.
Oceanographical observations in the Pacific Ocean in 1964. H.M.AS. Gascoyne Cruise G1/64.
Oceanographical observations in the Indian Ocean in 1964. H.M.A.S. Gascoyne Cruise G2/64.



35.

3.

38.

39,
40.

41,
42.
43.
46.

OCEANOGRAPHICAL CRUISE REPORTS
(Continued)

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

Oceanographical observations in the Indian Occan in 1964, H.M.A.S. Diamantina Cruise
Dm2/64.

Oceanographical observations in the Indian Ocean in 1964, H.M.A.S. Diamantina Cruise
Dmd/64.

QOceanographical observations in the Pacific Ocean in 1964. H.M.A.S. Gascoyne Cruise G4/64.

Oceanographical observations in the Indian Ocean in 1964. H.M.A.S. Diamantina Cruise
Dm5/64.
Oceanographical observations in the Indian Ocean in 1964. H.M.A.8. Gascoyne Cruise G5/64.

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.



