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OCEANOGRAPHICAL CRUISE REPORT
No. 26

Qceanographical Observations in the Pacific Ocean in 1963

H.M,A.5. Gascoyne
Cruise G3/63 -

July 0- August 21, 1963
TI. INTRODUCTION

~ This report records the data collected during the third cruise
in 1963 of H.M.A.S. Gascoyne, Royal Australian Navy oceanograph-
ical frigate.

Objectives

To determine the relation of particulate phosphorus distribu-
tion to hydrological structure in the central South Pacific
Ocean. 7 ,

To investigate conditions within the South Pacific gyral, the
westward extremity of which was examined during Gascoyne Cruise
G3/61 (CSIRO Aust. 1967).

To extend to the east, beyond the limits of island effects,
the network of productivity stations. :

To investigate the distribution of the larvae of southern
bluefin tuna and albacore in the South Pacific Ocean.

To jnvestigate the distribution of planktonic Foraminifera in
the South Pacific Ocean.

To plot tuna distribution and shoaling patterns in the Tasman
Sea. :

Itinerary

~ The cruise began at Sydney on July 9 and worked a series of
stations east to Auckland and then on to 165°W. A line of
stations was then worked along 165°W. north to the equator with
a detour to the Samoa Is. at about 13°S. Via the Fiji Is., a
line of stations was then worked to Sydney where the cruise
ended on August 21,



Scientific Personnel

Rochford (Cruise Leader)

Davies

Dyson

Fleming

Klye

Kustanowich, University of New South Wales, Sydney

Switzer, South Australian Fishermen's Cooperative Ltd,
Port Lincoln (Sydney to Auckland)

The analyses of hydrological samples were made in the ship's
laboratory by Messrs Davies, Fleming, and Klye. Nitrate analyses
were made at Cronulla by Mr Klye. The primary production samples
were incubated and counted aboard by Mr Dyson, who alsocollected
the samples for pigment determinations., Pigment determinations
were made at Cronulla by Mr Wootton. Zooplankton samples were
examined for Foraminifera at the University of New South Wales,
and for tuna eggs and larvae at Cronulla. Observations on surface
schools of tuna were made by Mr Switzer.

The data were processed, under the direction of Mr Hedge, by
Mrs Bailey, Miss Hammond, Mrs Sander, and Miss Wanstall. The
track chart was prepared for publication by Mr Breach.

IT. WORK ACCOMPLISHED

Fifty-seven stations were worked (G3/76/63-G3/132/63).

Bathythermograph casts were made at all stations. Surface and
subsurface hydrology samples were collected at 56 stations,
primary production and pigment samples at 30 statioms, particu-
late carbon at 12 stations, and zooplankton at 49 stations.

TABLIE 1
WORK DONE AT EACH STATION

QCQ"—-t?}Z'ﬁU

Stn BT Hydrology Primary  Part. Pig- Zoo—

No., Surface to Depth  Production Carbon ments plankton
, (m) 1 2 1 2

70 + 4400 + + +

77 +

78  + 4000. + +

79 + 500 + +

80 + 850 + + +

81 + 1250 +

82 + 400 + + +

83 + 2900 + +

84 + 4500 + +

85 + 2000 +



Stn BT Hydrology Primary Pig-
No. Surface to Depth Production Carbon ments plankton
(m) 1 2 1 2
86 + 4500 + +
87 + 2000
88 + 2300 + +
89  + 4500 + + n
90 + 2000 +
01 + 5000 + +. +
02 + 1600 +
93 + 5000 + + +
94 + 2000 + +
95 4+ 5000 + . +
06 + 2000 + +
97 + 4500 + + + + +
98 + 2000 + +
99 4+ 5000 + + + +
100 + 2000 + +
101 + 4000 + + + +
102 + 2000 + +
103 + 4500 + + + . +
104 + 1950 +- +
105 + 3000 + + +
106 + 2000 + +
107+ 2700 + + + +
108 + 2000 + +
1090 + 4000 + + + +
110 + 2000 + +
111 + 5000 + + + +
112 + 2000 + +
113 + 4000 + + + +
114 + 2000 + +
115 + 3700 + + + +
116 + 2000 - + +
117+ 3700 + + +
118+ 1500 + +
119 + 1500 + + +
120 + 2000 + +
121 + 2300 + + +
122 + 2000 + +
123 + 2000 +
124 + 1500 + + +
125 + 900 + +
126 + 3100 + + +
127  + 2000 + +



Stn BT Hydrology Primary Part. Pig- Zoo-
No. Surface to Depth Production Carbon ments plankton

(m) 1 2 1 2
128+ 1300 + + +
120+ 1250 + +
130 + 3500 + + +
131 + 4300 + +
132+ 4300 + + + +

BT Bathythermogram

Primary Production 1 Light bath incubation

2 Simulated in situ incubation
Part. Carbon Particulate Carbon
Zooplankton 1 Larval net tow

2 Foraminifera net tow

III. METHOD OF COLLECTION AND ANALYSIS OF SAMPLES

1. Physics
Temperature.—Water temperatures were taken with deep-sea re-
versing thermometers: 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. The accuracy of the temperatures is con-
sidered to be + 0.03 degC.

Bathythermograms.,—A 900 ft bathythermograph was used at the
stations indicated in Table 1. Slides were digitized according
to the method of the U.S. National Oceanographic Data Centre
(1964) and the results transferred to punched cards.

Thermometric Depth.—Depth calculations were made by themethod
described by Pollak (1950), and are considered accurate to +15m
at depths greater than 1000 m and to 1% above that depth.

Sigma-t.—Sigma-t values were computed from temperature and
salinity 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 seawater
samples. The version used is a modification of that described by
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Thompson and Robinson (1939) and differs in some respects from
the revision by Jacobsen, Robinson, and Thompson (1950). Potass-
ijum 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. Saturation values were com-—
puted, using the simpler of the equations given by Richards and
Corwin (1956) -

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

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 chlo-
ride diluted afresh from a 40% v/v stock solution in hydro-
chloric acid, which was kept under paraffin. The reagents were
dispensed automatically by 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 commenced
within 5 min of adding reagents and completed within 7 min. Each
batch was compared with a distilled water blank and a 0.65
ug-atom/l 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 ug-atom/l, Results are given
as pg-atom/l 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.

Total Phosphorus.—100 ml samples were drawn from the Nansen
bottles into 150 ml Pyrex conical flasks, 0.2 ml of 72% per-
chloric acid was added and digestion at 200°-250°C carried out
immediately on a sand tray. After evaporation of water, heating
was continued until fuming of the salt residue commenced. The
samples were then allowed to cool and 100 ml of distilled water
and 2 drops of 2% w/v phenolphthalein were added. If alkaline,
perchloric acid was added until a slight acidity persisted. The
flasks were allowed to stand for about 24 hr to allow the salts
to dissolve., Phosphate was then determined as described above
for inorganic phosphate. Results are given as pg—atom/l without
salt correction. To correct for salt effects, the results given
should be multiplied by 1.15. '
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Nitrate.,—After collection, water samples were stored in
plastic bottles and preserved with 2 drops of saturated HgCla.
Nitrate was determined at Cronulla by the strychnidine method
(Rochford 1947). The reagent was prepared by adding 0.64 g stry-
chnidine to a litre of nitrate-free sulphuric acid. Five ml of
this reagent were added, with minimum agitation, to 5 ml sea-
water or standard nitrate solution. The standards were made up
in a mixture of equal volumes of artificial seawater and nitrate-
free sulphuric acid., The standards and samples were shaken to
distribute the reagent, and the colour developed for 2 hours. The
solutions were read in a Unicam SP 600 spectrophotometer at a
wavelength of 530 mp using a 5 mm cell, Samples with an absorb-
ance greater than that of the standard corresponding to 14.4
ug-atom/1l were diluted with artificial seawater-sulphuric acid
mixture before reading., Results are given in pg-atom/l.

Particulate Carbon.~—Six litres of seawater, collected by
means of a plastic sampler (Jitts 1964), were filtered through a
Whatman GF/C glass fibre filter 25 mm in diameter. The filters
were returned to Cronulla for particulate carbon estimation by
the method of Dal Pont and Newell (1963). The column average was
calculated according to Humphrey (1960).

3. Primary Production

Water samples were taken with a plastic sampler and aliquots
poured into 300 ml Pyrex bottles and incubated in a simulated
in situ incubator or in constant artificial light at 1100 f.c.
The 14C method described by Dyson et al. (1965) was used, and
Geiger counting was done on board with a windowless counter,

4. Pigments

Water samples were taken with a plastic sampler and filtered
within one or two hours through HA Millipore filters. The filters
were placed in envelopes and stored in a refrigerator in metal
desiccators over silica gel. The analyses were carried out at
Cronulla using the method given by Humphrey (1960), except that
4 cm cells were used in the Unicam SP 600 spectrophotometer and
9 ml 90% acetone were used for extraction

5. Zooplankton

Fish Eggs and Larvae,—Half-hour surface tows were made using
a modified N70 net. No tuna eggs or larvae were found.

Foraminifera.—Half-hour surface tows were made using a
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modified plankton net of No. 8 nylon. (mesh aperture, 120 microns).
Samples were preserved with neutralized bromoform. .
The examination of the samples is not yet finished.
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EXPLANATION OF HEADINGS

Part 1 szrologz
STATION Gives the station identification. For ex-
' ample, ¢3/76/63 signifies the 76th station
worked by Gascoyne in 1963, on her 3rd
cruise for that year
DATE Given as day/month/year
TIME Given in Zone Time, and is the time at the
beginning of the first cast. The code
letter used for the time zone (Table 2)
follows the time
TABLE 2
CODE FOR TIME ZONES
Longitude Time Code
Exceeding Up to but not Zone
exceeding {hr)
07°30'E. - 22°30'E. -1 A
22°30'E, - 37°30'E. -2 B
37°30'E, - 52°30!'E. -3 ¢
52°30'E, - 67°30°E, -4 D
67°30'E, - 82°30'E. -5 E
82°30'E. - 097°30'E. -6 F
97°30'E. - 112°30'E. -7 G
112°30'E. - 127°307E. -8 H
127°30'E, - 142°30'E. -9 I
142°30'E, - 157°30'E. -10 K
157°30'E. -~ 172°30'E. -11 L
172°30'E, - 180° =12 M
180° - 172°30'w. +12 Y
172°30'W. - 157°30'W. +11 X
157°30'W. - 142°30%W. +10 W
142°30'W. -~ 127°30'W, +9 v
127°30'W. - 112°30'W. +8 U
112°30'"W. - 97°30'W, +7 T
97°30'"W. -  82°30%w, +6 S
82°30'W, -~  67°30'W, +5 R
67°30'W. -  52°30'w, +4 Q
52°30'W, —  37°30'W, +3 P
37°30'W, -  22°30'W. +2 0
22°30'W. -  07°30'W. +1. N
07°30'W. -  07°30'E. 0 Z



LATITUDE LONGITUDE

SONIC
DEPTH

ATR TEMP.
WET DRY
WIND
bIR. SP.

ANEM.

HEIGHT
CLOUD
TYPE AMT.

VIS.

SEA
DIR. AMT.

SWELL
DIR. AMT.

ATMOS.
PRESSURE

WIRE ANGLES
CAST 1 CAST 2 CAST 3

CAST

DEPTH

TEMP.

SALINITY

13
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 0 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.

" 0ffice (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 G

Given in parts per thousand ‘
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SICMA-T Sigma-t to 2 decimal places
OXYGEN Given in ml/1

OXYGEN % SAT. Oxygen percentage saturation
INORG. P,

TOTAL P, and

NITRATE Given in pg-atom/1

# and =8+ indicate no data available
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PART 2

PRIMARY PRODUCTION



Part 2

STATTON

DATE
TIME
LATITUDE LONGITUDE

INCUBATION
METHOD

ACTIVITY CPM

BACKGROUND
DEPTH

LIGHT

DARK

DARK USED

72
EXPLANATION OF HEADINGS

Primary Production

Gives the station identification. For ex-
ample, G3/76/63 signifies the 76th station
worked by Gascoyne in 1963, on her 3rd

cruise for that year

Given as day/month/year

Given in Zone Time (Table 2, p. 12}
Given in degrees and minutes

STMULATED IN SITU: Incubation from noon to
sunset in a simulated in situ incubator
using sunlight and blue glass filters

ARTIFICTAL CONSTANT LIGHT: Incubation for
4 hours in a constant artificial light
bath at 1100 f.c.

Activity of the T4

per minute

C stock used, in countg

Activity in counts per minute
Depth of sampling in metres

The counts per minute of the filter from
the clear bottle

The counts per minute of the filter from
the dark bottle. If this is more than 50
and also more than 10% of the LICHT count
it is assumed to be aberrant and the symbol
"B" is placed after it

Usually the same as DARK. However, if this
is aberrant or not done, the mean of the
other DARK counts at that station which are
not aberrant is used, and the symbol "E"
placed after it If all the other DARK
counts are aberrant an arbitrary count of
20 is used and the symbol "F" is placed
after it




NETT

INC. PER.

PRODUCTION A

PRODUCTION B

73

LIGHT minus DARK USED. If this is negative
it is assumed to be equal to zero for
further calculations and the symbol "G" is
placed after it

Incubation period

For artificial constant light this is the
calculated rate of production at the depth
sampled per hour of incubation. For simu-
lated in situ it is the production per day
where this is assumed to be twice the pro-
duction from noon to sunset

The integrated rate of production per day
under one square metre of sea surface from
the surface to the depth given. For artifi-
cial constant light incubation, the produc-
tion per day is assumed to equal 10 times
the hourly production
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Part 3

STATION

DATE

TIME

LATITUDE LONGITUDE
DEPTH

CHLOROPHYLL
A B C

ASTACTIN
NON-ASTACIN

116
EXPLANATION OF HEADINGS

Pigments

Gives the station identification. For ex-
ample, G3/76/63 signifies the 76th station
worked from Gascoyne in 1963, on her 3rd
cruise for that year

Given as day/month/year

Given in Zone Time (Table 2, p. 12)

Given in degrees and minutes

Actual sampling depth, given in metres

A and B given in Igg/m3

¢ given in MSPU/m

Given in M'SPU/m3
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PARTICULATE CARBON



134
PARTICULATE CARBON

(rg/1)

Station Qm 25m 50m 75m 100m 150m Column

. Average
89 30 45 28 35 27 18 30
oo 75 25 .3 20 24 99 48
93 75 23 28 22 27 19 28
95 2 22 18 . 28 22 20 24
97 20 28 17 17 - 126 21 38
99 46 20 - 28 22 - 43 33
101 - 32 % .20 18 - 33 1 20
103 a1 17 14 22 15 13 17
105 50 29 27 - 25 20 13 24
107 52 28 20 - 26 55 15 30
109 -39 35 27 28 20 20 27

132 67 42 25 19 19 - 32
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OCEANOGRAPHICAL CRUISE REPORTS

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

Dm1/59 and Dm2/35,

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

Dmal/60.

Oceanographical observations in the Indian Ocean in 1960. H.M.A.S. Digmantine Cruise
Dm?/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. Digmantina Cruise
Dml/61.

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

G1/61.

. Oceanographical observations in the Indian Ocean in 1961, H.M.A.S. Diamantina 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
Dm3/61.

Oceanographical observations in the Pacific Ocean in 1961. H.M.A.S. Gascoyne Cruise
G3/s1.

Oceanographical observations in the Pacific Ocean in 1962. H.M.A.S. Gascoyne Cruise
Gl/e2,

Oceanographica! observations in the Indian Ocean in 1962. H.M.A.S. Digmantina Cruise
Dml/62.

Qceanographical 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 G262 and G3/62.

Oceanographical observations in the Indian Ocean in 1962. H.M.A.S. Gascoyne Cruise
G462,

QOceanographica! observations in the Indian Ocean in 1962. H.M.A.S. Diamantina Cruise
Dm3/62.

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

Qceanographical observations in the Indian Ocean in 1962. H.M.A.S. Diamantina Cruise
Dm4/62.

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

Qceanographical observations in the Indian Ocean in 1963. HL.M.A.S. Gascoyne Cruise
G2je3.

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

Oceanographical observations in the Indian Ocean in 1963. H.M.A.S. Diemantina Cruise
Dm2/63.



OCEANOGRAPHICAL CRUISE REPORTS

(Continued)

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

26. Oceanographical observations in the Pacific Ocean in 1963. H,M.A.S. Gascoyne Cruise
G3/63.

29. Oceanographical observations in the Pacific Ocean in 1963, H.M.A.S. Gascoyne Cruise
G4/63.

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

32, Oceanographical observations in the Pacific Qcean in 1964. H.M.A.S. Gascoyne Cruise
G1/64.

34, Oceanographical observations in the Indian Ocean in 1964. H.M.A.S, Gascoyre Cruise
G264,

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

36. Oceanographical observations in the Indian Ocean in 1964. H.M.A.S. Digmantina Cruise

Dm2/64,

39. Oceanographical observations in the Pacific Ocean in 1964. H.M.A.S. Gascoyne Cruise
G464,

40. Oceanographical observations in the Indian Ocean in 1964, H.M.A.S. Digmantina Cruise
Dm5/64.

41, Oceanographical observations in the Indian Ocean in 1964. H.M.A.S. Gascoyne Cruise
G5/64.

42. Oceanographical observations in the Pacific Ocean in 1964, H.M.A.S. Gascoyne Cruise
G664,

43, Oceanographical observations in the Indian Ocean in 1965. H.M.A.S. Gascoyne Cruise
G2/63.

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



