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MAX. SAMP. DEPTH "....tc nearest 100 m" add "and
is in 100 m units."

MAX. SAMP. DEPTH "....to nearest 10 metres" add

"and is in 10 m units.®

RATE OF PRODUCTION After "B is given in
A B oC/day/m?2 to 2 decimal places.™
add "A day has been taken to
be equal to 10 hours. The
value of each depth is the
value from the surface to
that depth."

Part 4 Pigments

The arrows indicating the position of decimal
pcints have been wrongly placed and should be
disregarded. The values are always toc 2
decimal places, i.e.

1 =0.01, 12 = .12, 123 = 1.23
1* = ~0.01, 12* = -0,12, 123% = -1.23

add
DEPTH Given in m. A blank denotes O m.

Delete 400 in the depth column of Staticn 131.
Replace by 100.

Caption for Fig. 46, third line should read
"square from O - 100 m depth in gC/day/m2."
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OCEANOGRAPHICAL CRUISE REPORT
No. 1 |
Oceanographical Observations in the Indian Ocean in 1959
H.M.A.S. Diamantina

Cruises Dm 1/59 and Dm 2/59

1. INTRCDUCTION

This volume is concerned with the first two
oceanographical crulses of H.M.A.S. Dlamantina, Royal
Australian Navy frigate, which is now being used by C.S.I.R.O.
for oceanographical work.

The layout of this volume differs from that of the
Oceanographical Station List serles of this Laboratory
in having, in addition to the data, charts to illustrate
the area covered by the cruise, and plots of vertical and
herizontal distribution of physical and chemical properties.

II. VESSEL AND OCEANCGRAPHIC EQUIPMENT

H.M.A.S5. Diamantina is equipped with a standard Admiralty
type 765 echosounder with a depth range of 500 fathoms. For
deeper observations the Asdic (AS49 type) is used. Depths to
2000 fathoms can be read off but below that level depths are
calculated from stop-watch timing of pulse echoes.

The oceanographic equipment of the ship includes an
oceanographic winch with a seven stage controcller electrically
operated and a drum holding 6000 m of &in. wire and 3000 m of
3/8in. galvanised steel flexible wire attached to a 72 1b
weight. The davit, which is fitted with accumulator springs,
i1s situated on the starboard side aft. An electrical
bathymetric winch situated aft on the quarterdeck and using
3/8in. stainless steel wire with 30 lb weight is used for
biological samplers. Zooplankton samplers are towed from
the steam mine-sweeping winch at wire speeds of 10m/min
using 3/8in. wire and a 72 1b weight. Meteorological
instruments are on the bridge and the anemometer is



approximately 52 ft above sea level. The ship has two
scientific laboratories on quarterdeck level, which are
equipped for physical, chemical and biolegical work (Fig. 1).
There is accommodation aboard for six scientists.

III. METHODS OF COLLECTION AND ANALYSIS OF SAMPLES

1. Physics

Temperature.- Water temperatures were taken with deep-
sea reversing thermometers. Protected thermometers have a
range of -2° to 30°C. Unprotected thermometers have ranges
of =2° to 30°C and 0° to 60°C. The accuracy of the
temperatures is considered to be +0.03°C.  The readings
are recorded in degrees centigrade.

Bathythermograph.- A 900 ft bathythermograph was used
at the stations indicated in Table 1.  Photographs of each
slide are filed at this Laboratory.

Thermometric Depth.- Depth calculations were made by
the method described by Pollak (1950) and are considered
accurate to +15 m below 1000 m and to 1% above that depth.

0¢+~ The values were calculated from a nomecgraph
constructed from the Table of o4 given by the U.S.
Hydrographic Office (1951).

Dynamic-Helghts. Dynamic heights are calculated
from interpolated values of temperature and salinity
using Tables 6, 7, 9, given by La Fond (1951).

2. Chemistry

Salinity.- Salinity was measured on board with an
inductive salinometer (Brown and Hamon 1961).  All
samples were measured in duplicate and asbout 70 samples
were checked at Cronulla on a second instrument of the
same design.

This was the first crulse on which the instrument was
used. The results for Stations 3 to 11 and 70 to 134 appear
to be satisfactory and are consldered accurate to +0. 005 70 «



The results for Stations 14 to 66 are less accurate, because of
instrument drift and the fact that not encugh standard sea

water was available for this section of the cruise. Comparison
of the salinities at the deep salinity maximum and the results
obtained on check samples at Cronulla, suggest that all salinity
values at Stations 14 to 66 may be toc low by about 0.010%%0

The evidence for this was not considered strong enough to
warrant correction of the measured values.

Dissolved Oxygen.- The standard Winkler method {Jacobsen,
Robinson and Thompson 1950) was used with potassium iodate as
the iodometric standard. Samples were collected in 275~300 ml
capacity bottles and 100 ml duplicate aliquots were titrated to
a starch end point. Values are given as ml/l. Duplicate
titrations agreed to better than 0.03 ml/l of oxygen.

Oxygen Saturation.~ The saturation value is computed
from the nomograph of Richards and Corwin (1956).

Inorganic Phosphate.~ The method of Atkins (1923) was
used with 1 ml molybdate reagent {300 ml 10% ammonium
molybdate and 100 ml 50% sulphuric acid) and €.1 ml 1% °
stannous chloride diluted afresh from a 40% stock solution
in hydrochloric acid, which was kept under paraffin. The
reagents were automatically dispensed by a piston dispenser.

Standard phosphate solutions were made up in distilled
water.  Analyses were carried out in batches of 10 since air
temperature never exceeded 25°C; readings were taken within
1C minutes after the reagents were added and completed within
a further 10 minutes. Each batch was compared with a distilled
water blank and a 0.65ug at./l standard in a Hilger Spekker
absorptiometer using 4 cm cells and Ilford 608 filters. Fach
week a complete check was made using standards up to 3.25ug
at./1. Results are glven as pg at.P/1 without any correction
for salt error and are precise to +10% for values less than
0.5ug at./1 and +5% for higher values. If it is wished to
correct for salt effects, the results given should be
multiplied by 1.15.
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3. Primary Production

Measurements of photosynthetic CO5 uptake by marine
phytoplankton were made by the l4C met%od described by

Jitts (1957). Incubation was done in a fluorescent light
bath with a constant illumination of about 1100 ft candles.

4, Plgments

Water samples were taken with a plastic sampler and
filtered within one or two hours through millipore filters.
The filters were placed in envelopes and stored in metal
desiccators over silica gel. The analyses were carried
out at Cronulla using the method given by Humphrey (1960).

5. Phytoplankton

Water samples were taken with a plastic sampler and
each sample was centrifuged within one hour In a continuous
centrifuge (Davis 1957). The centrifugate was used for
qualitative examination. Collections were also taken for
qualitative studies by making 15 min tows with a modified
Hardy Indicator, fitted wlth disks of monel metal gauze
12C meshes to the inch.

6. Zooplankton

The sampler used to collect zooplankton was a modified
Clarke-Bumpus unit. The (Plymouth) flowmeter was calibrated
in a flume tank constructed for this purpose at the Cronulla
1aboratory. ThHe net was nylon No. 4 mesh (62 meshes per inch).

The hauls were oblique from 200 m to the surface. Depths
were estimated from wire angle and are only aporoximate. The
speed of tow was 2-4 knots and the wire was recovered at about
10 metres per minute. The period of tow averaged half an
hour and the volume filtered averaged 13 m3.

Samples were weighed in the laboratory after washing in
50% alcohol to facilitate removal of external "interstitial"
water.
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IV. CRUISES Dm 1/59, Dm 2/%9

Objectives

Cruise Dm 1/59 was planned to test oceanographical gear
as the ship moved from Sydney to Fremantle. Two stations
only were occupied, and the data for these stations are given
in Section V.

Cruise Dm 2/59 was planned to examine the structure of

waters in the eastern Indian Ocean, particularly to
investigate the influx of Antarctic Bottom water.

Itinerary of Cruise Dm 2/59

On Cruise Dm 2/59 113 stations were occupied (Fig. 2).
The cruise commenced at Fremantle on October 11, 1959, left
Onslow on October 15, Christmas I. on October 22, Cocos I. on
October 26, Onslow on November 3, and returned to Fremantle on
November 19. At 82 stations bathythermograph casts were made
and Hardy indicator samples and surface hydrology samples were
taken. At 51 stations bathythermograph and Nansen bottle
casts were made and Hardy indicator samples taken. Of these
stations, 49 were worked for primary production and pigments,
and 18 for zooplankton. Table 1 gives a summary of work done
at each station.

TABLE 1

WORK DONE AT EACH STATION

Station BT  Hydrology Primary Phyto-  Z00-
Number Surface Deep Production Pigments plankton plankton
3 + + + + + + +
4 + + +
5 + + + + + +
6 + + +
7 + + + + + + +
g + + +
9 + + + + + +
10 + + +
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Station BT  Hydrclogy Primary Phyto-  Zoo-
Number Surface Deep Production Pigments plankton plankton

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
30
51

+ + +
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Station BT  Hydrology Primary Phyto-  Zoo-
Number Surface Deep Production Pigments plankton plankton

+ + +
+

52
53
54
55
56

_|_
+
+
+ + + +
+
57 +
58 +
59 +
60 +
61 +
62 +
63 +
64 +
65 +
66 +
67 +
68 +
69 +
70 +
71 +
72 +
73 +
74 +
75 +
76 +
77 +
78 +
79 +
80 +
81 +
B2 +
83 +
84 +
85 +
86 +
87 +
88 +
89 +
90 +
91 +
92 +

T s A et e i i s i i e e e A
U et i s S el e s e e SR B
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Station BT  Hydrology Primary Phyto-  Zoo-
Number Surface Deep Production Pigments plankton plankton

93

94

95

926

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

+ + +

+++++++++++++ b A+t F A A A+ o+

e S s el st e e i Al s S el w i ol ot o e i S S Sy S Sy A S N R R R St NI

+
+
+

+ +
+

l+++++++++++++++++++++++++F bAoA+
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Scientific Personnel Participating in Cruise Dm 2/59

D.J. Rochford (11/10/59 - 3/11/59) Cruise Leader
A.D. Crooks (3/11/59 - 19/11/59) Cruise Leader
F. Daviles

R. Davies

N. Dyson

B,V, Hamon (11/10/59 - 15/10/59)

J. Staniforth

The analyses of hydrological samples were done in the
ship's laboratory by Messrs Davies, Rochford and Staniforth.

The chart of the dynamic topography (Fig. 41B) was
prepared by Dr K. Wyrtki. The primary production samples
were taken and processed abcard by Mr N. Dyson and counts
were made at the Cronulla laboratory by Mr B.D. Scott.
The samples for pigment determination were taken and
filtered aboard by Mr N. Dyson and the analyses done in
the Cronulla laboratory by Mr M. Wootton. The
determinations of specles of phytoplankton were made by
Mr E.J.F. Wocd. The zooplankton samples were weighed
and the species determined in the Cronulla laboratory
by Mr C. Irving.

The data were processed under the direction of
Mr A.D. Crooks by Misses L. Lalor and F. Luce and
Mrs Wood. The plots were prepared for publication
by Mr R. Breach and Miss J. Elder.

V. DATA SHEETS AND TABLES

The data sheets for Cruise Dm 2/59 are arranged in
six parts. Part 1 contains the hydrology data for deep
stations. Part 2 gives the temperature and salinity data
from surface sampling. Part 3 gives primary production data.
Part 4 gives data on pigments. Part 5 gives phytoplankton
information. Part 6 gives quantitative zooplankton data.

Explanation of Headings on Data Sheets

The following notes are supplied to help to explain the
-headings used on the data sheets.
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rtical arrows shown in some of the column headings

indicate the location of decimal points.

Part 1 Hydrology - Deep Stations

Part 2 Hydrology - Surface Sampling

SHIP All crulses aboard Diamantina are designated by
the letters Dm or the figures 11.

CRUISE The letters Dm are followed by the number of the
cruise and the year. Cruise numbers are allotted
each year beginning with ! for the first cruise.

STATION Stations are numbered consecutively for each ship
for each year.

TIME Given in Local Mean Time and is the time at the
beginning of the first cast. The code letter
used for the time zone follows the time; these
letters are listed in Table 2.

TABLE 2
CODE FOR TIME ZONES
Longitude . Time Zone Code
, (hrs)
Exceeding Up to but not
exceeding
07°30'E - 22°30'E . -1 A
22°30'E - 37°30'E -2 B
37°30'E - 52°30'E -3 C
52°30'E -  67°30'E -4 D
67°30'E - 82°30'E -5 E
82°30'E -  97°30'E -6 F
97°30'E -~ 112°30'E =7 G
112°30'E - 127°3C'E -8 H
127°30'E - 142°30°'E -9 I
142°30'E - 157°30'E -10 K
157°30'E -~ 172°30'E o -1l 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
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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 -  O7°30'W +1 N
07°30'W -  07°30'E 0 Z

LATITUDE LONGITUDE The position of each station is given

in degrees and minutes.

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

SONIC DEPTH

[T

MaX. SAMP. DEPTH Maximum sampling depth is given 1o

nearest 100 m.

AIR TEMP. Air temperatures are recorded from wet

WET DRY and dry bulb thermometers in centigrade
degrees to one decimal place.

WIND Wind direction and speed are coded using

DIR. SPEED Tables 8 and 9 in U.S. Hydrogr. Office

: - (1955).

ANEM. The average height of the anemometer

HEIGHT above sea level is given in metres.

CLOUD Cloud type and amount are coded using

TYPE AMOUNT Tables 2 and 3 in U.S. Hydrogr. Office
(1955).

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

SEA Sea direction and amount are coded using

DIR. AMOUNT Tables 5 and 8 in U.S. Hydrogr. Office

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

“Atmospheric pressure is recorded in

millibars to one decimal place; 1000
should be added to the figures given.

‘Measured at the surface and expressed in

degrees for each cast. No more than two
wire angles are recorded; 1if there is a
third cast, the shallow cast angle is
neglected.

The cast numbers (corresponding to the
wire angles) are shown.

Actual sampling depth given in metres,
a blank indicates O metres.

Sea temperatures are recorded In degrees
centigrade, to 2 decimal places.

Salinities are recorded in parts per

thousand, to 3 decimal places.

Sigma-t recorded to 3 decimal places.

Oxygen is recorded in ml/1 to 2 decimal
places.

Oxygen percentage saturation.

‘Inorganic phosphate values are given in

kg at./1 to 2 decimal places.

A figure in this c¢olumn indicates that
the values for certain properties are
doubtful or have been interpolated,

The properties are designated by the
following numbers:- 1. +temperature,

2. salinity, 3. temperature and salinity,
4. oxygen, 5. inorganic phosphate,

6. oxygen and inorganic phosphate,

7. depth.
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Primary Production

MAX. SAMP. DEPTH

DIST. FROM COAST

METHOD OF INCUBATION

STOCK NUMBER

STOCK ACTIVITY

BACKGROUND
LIGHT
COUNT

DARK
COUNT

NET
COUNT

INCUBATION
PERICD

RATE OF PRODUCTION
A B

Part 4 Pigments

CHLOROPHYLL
a b c

ASTACIN
NON-ASTACIN

Depth of deepest observation to nearest
10 metres.

Distance of nearest land in miles.
A zero indicates light bath incubation.
Number of 14¢ stock used.

The activity of 140 stock used is
recorded in millions of counts/min. i.e.
9.11 x 10® counts/min.

Background count is recorded in
counts/min.

The counts/min of the filter from the
clear bottle.

The counts/min of the filter from the
dark boitle.

The difference between light and dark
count.

Given in hours, and varies from 3.5 - 5.0.

A is given in mgC/hr/m3 to 2 decimal
places.,

B is given in gC/day/m? to 2 decimal
places.

An asterisk in the body of the table
indicates that a negative value was found.
A blank indicates that the value was zero.

Chlorophyll a and b are given in mg/m3,
and chlorophyll c in MSPU/m3, to
2 decimal places.

Astacin and non-astacin are given in
MSPU/m3 to 2 decimal places.



DATA
PART 1
HYDROLOGY
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3 89 10 12 BO3C 284235 11124E 1978 sagx
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7 5% 10 1.3 608C 26598 11131F 20272 25850
8 5% 10 173 400G 2546S 11133E 2050 2S5O0
g 5 10 13 800C 25078 11138E 2130 3551

10 59 10 14 2C0G 24108 11138E 2040 3538
11 %9 10 14 800C 22398 11142E 2260 3814
12 59 10 ta 400GC 223%S 11208E 2330 3533
13 B2 10 16 400H 17498 117B4E 2630 =472
14 59 10 16 800H 17228 11816E 2610 3492
15 8% 10 17 200H 163035 11845E 2640 3303
16 59 10 17 600H 152835 11904E 2720 3463
17 59 10 17 400H 14055 11858E 2800 3461
18 59 10 17 800H 13418 11900E 2730 2450
19 B89 10 18 200H 13048 11902 2800 =437
20 5% 10 18 600H 120¢% 11903E 2780 3437
21 59 10 18 400H 11528 11831E 27606 3445
22 B85 10 18 630H 114035 117S1E 2820 3434
23 5 .10 19 200H 11268 11643E 3L43
24 592 10 19 600H 11168 11553F 2790 Sa4a42
25 5% 10 19 400MH 11158 11522E 2820 3449
26 59 10 19 B800H 11148 11424E 2800 3427
27 59 10 20 Z200H 11088 11324E 2750 3429
28 5o 10 290 S00H 11048 11254E 2760 34735
29 59 10 20 400H 10568 11213E 2710 3447
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34 58 10 22 200G 10168 10653FE 2630 440
35 59 10 23 2006 10318 10442FE 26680 3467
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42 59 10 25 200C 115185 OST4OE 2620 3437
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TABELE 3

OCCURRENCE OF DIATOMS

Numbers refer to Stations at which organism was found

Achnanthes brevipes 46
A. longipes 3

Asterolampra dallasiana 4, 13, 14, 36, 72, 73

A. darwinil 49, 94, 110
A. grevillei 9, 24, 72, 73, 76, 85, 88

A. marylandica 45, 64, 66, 75, 80, 96, 97, 110

Asteromphalus elegans 45

A. hookeri 9

A. roperianus %52
Bacteriastrum comosum 3, 14
B. delicatulum 3, 4

B, varians 3, 9, 14, 37, 48
Ceratulina compacta 24, 47
Chaetoceros affine 26

C. atlanticum 37

C. coarctatum 27, 30, 36, 37, 45, 47, 52, 58

C. decipiens 48

C. dentlculatum 3

C. diversum 3

C. lorenzianum 3

C. messanense 3, 11, 14, 68

C. pendulum 14, 46, 96

C. peruvianum 3, 4, 12, 14, 18, 36, 45,
66, 77, 80

C. vanheurcki 9

Climacodium frauenfeldianum 11, 24, 26,
44, 48, 49, 50, 51, 53, 54, 55, 58, 60,
Corethron criophilum 3

Coscinodiscus centralis 10, 12, 53, 102
C. concinnus 10, 105

C. gazellae 13

C. janischii 10

C. marginatus 10, 18

C. oculusiridis 10

Hemiaulus hauckli 71

48, 49, 51, 53,

27, 28, 30, 40,
77

H. indicus 26, 30, 49, 76, 82, 88, 99, 103

H. sinensis 3, 49

Hemidiscus cuneiformis 36, 46, 105
Mastoglolia brunii 50, 105

M. rostrata 15, B4, 88
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Nitzschia pacifica 3
Planktoniella formesa 14, 52, 110
P. sol 3, 36, 37, 45, 71, 76, 96, 113
Rhizosolenia alata 5, 9, 14, 18, 24, 26, 27, 36, 37, 40,
43, 45, 47, 48, 49, 55, 108, 110, 113
R. bergonll 3, 14, 36
R. calcar-avis 18, 27, 36, 47, 48, 86
R. delicatula 109
R. hebetata f. hiemalis 12 .
f. semisgina 5, 11, 12, 46, 52, 86
R. imbricata 15, 18, 24, 27, 49, 88
R. setigera 49
R. shrubsclel 17
R. stolterforthii 24
R. styliformis 3, 15, 16, 46, 49, 89
Schroederella delicatula 3
Thalassiosira aestivalls 82, 111, 112, 113
Thalassiothrix longissima 12, 14, 36, 46, 48, 49, 53, 75
T. frauenfeldii 3, 4

IABLE 4

OCCURRENCE OF DINOFLAGELLATES

Numbers refer to Stations at which organism was found

Amphisolenia bidentata 4, 10, 11, 13, 14, 15, 18, 19, 20,
24, 26, 27, 28, 30, 33, 34, 36, 37, 38, 39, 42, 44, 45,
46, 47, 48, 49, 57, 58, 60, 62, 63, 64, 67, 68, 69, 71,
72, 75, 76, 80, 87, 90, 93, 94, 96, 97, 99, 104, 108,
112, 124

A. bifurcata 80

A. globifera 9

A. lemmermanni 37

A. palaeotheroides 100

A. rectangularis 6

A. schroederi 68, 93

A. tridentata 110

A. thrinax 15, 24, 36, 46, 49, 124

Centrodinium sp. 45
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Ceratium arietinum 3, 4, 42, 96
C. belone 3, 4, 11, 13, 14, 15, 18, 28, 29, 36, 44, 55,
64, 67, 75, 78
C. bigelowi 18, €8
C. breve 3, 24, 25, 26, 28, 31, 33, 36, 37, 42, 45, 49
C. buceros 3, 4, 6, 12, 13, 14, 15, 20, 22, 25, 30, 31,
36, 37, 43, 45, 46, 49, 53, 62, 69, 67, 71, 75, 77, 80,
86, 87, 88, 90, 91, 94, 96, 101, 104, 105, 106, 108, 109,
114, 117, 119, 120, 123, 126, 127, 128, 129, 130, 131, 134
C. buceros f. denticulatum 33
C. candelabrum 14, 24, 26, 48, 72, 83, 85, 86, 88, 90, 94
C. carriense 9, 18, 20, 22, 24, 25, 26, 27, 28, 30, 31, 36,
37, 42, 45, 47, 49, 53, 54, 55, 62, €3, 64, 72, 80, 82, 86,
87, 83, 89, 90, 91, 93, 94, 99, 100, 104, 105, 106, 107,
108, 109, 111, 112, 114, 115, 116, 117, 119, 121, 123, 128,
130, 131
C. cephalotum 36, 45, 85
C. concilians 4, 55, 58, ‘68, 105, 110, 114, 120
C. contortum 3, 6, 11, 12, 13, 1%, 17, 20, 26, 28, 30, 36,
37, 40, 42, 45, 49 53, 59 €0, 62, 64 71, 72, 75, 76, 77,
80, 81, 86, 89, 90, %91, 93, 94, 96, 99, 128
Co.contrarium i2, 14, 18, 26, 28, 30, 42, 43, 49, 53, 55,
63, 68, 76, 85, 86, &8, 93, 98, 103, 105, 106, 115, 119,
123, 131
C. declinatum 3, 4, 12, 14, 20, 36, 45, 49, 58, 72, 82, 86,
50, 91, 94, 96, 104, 109, 114, 117, 119, 12C
C. deflexum 14, 15, 18, 20, 24, 26, 27, 28, 30, 33, 34, 36,
37, 44, 45, 46, 49, 53, 71, 73, 88, 97, 106, 110
C. dens 3, 20, 22, 25, 26, 28, 30, 31, 44, 114
C. digitatum 36
C. euarcuatum 3, 10, 11, 36, 37, 53, 73, 88
C. eupulchellum 4, 36, 91
C. extensum 13, 14, 18 20, 26, 28, 34, 42, 43, 46, 48, 49,
64, 89, 99, 102, 103, 104, 106, 108 112, 114, 117, 133
C. falcatiforme 4, 41, 94, 104, 110
C. falcatum 27, 72, 80, 107, 108, 117
C. furca 4, 6, 11, 13, 20, 22, 25, 26, 27, 33, 34 36, 37,
44, 45, 47, 49, 63, 72, 91, 96 102, 106, 114, 117, 119,
120, 126, 131 .
C. fusus 4, 5, 10, 14, 15, 26, 27, 29, 36, 37, 45, 47, 48,
49, 58, 62, 69, 71, 72, 73, 75, 77, 90, 91, 96, 97, 104,
1¢6, 108, 117, 120, 123, 124, 127, 131, 133

allicum 3, 4, 9, 11, 15, 18, 36, 37, 48, 55, 71, 72,
73, 75, 77, 85, 90, 100, 106, 110, 125, 127, 131, 134
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C. gibberum 4, 26, 40, 72

C. gravidum 10, 12, 14, 23, 36, 40, 49

C. hexacanthum 4, 12, 47, 63, 67, 80, 82, 91, 97, 102, 103,
104, 106, 108, 110, 114, 117

C. horridum 25, 27, 110, 122

C. incisum 10, 71

C. inflatum 36, 63

C. karsteni 4, 11, 12, 14, 17, 18, 22, 25, 26, 28, 30, 31,
34, 36, 45, 46, 47, 48, 49, 52, 55, 60, 62, 63, 64, 72, 80,
921, 93, 94, 97, 98, 101, 102, 104, 106, 107, 108, 109, 110,
114, 116, 117, 119, 120, 121, 123, 124, 128, 129, 131, 134
C. kofoidi 3, 4, 14, 27, 33, 36, 37, 40, 45, 48, 49, 51

C. limulus 4, 80, 86, 91

C. lineatum 76

C. longlrostrum 3, 4, 37, 44, 52, 80

C. lunula 26, 40, 42, 44

C. macroceros 3, 26, 31, 49, 82, 83, B6, 98, 101, 103, 106,
107, 112, 116, 119, 120, 121, 122, 128

C. massiliense 3, 10, 11, 18, 22, 25, 27, 33, 40, 49, 62,
63, 72, 8i, 82, 84, 83, 89, 91, 93, 94, 99, 100, 102, 104,
108, 109, 11CG, 114, 117, 119, 124, 125, 127, 129, 130, 131,
133, 134

C. massiliense v. macrocercides 4, 13, 17, 27, 37, 45

C. minutum 37

C. paradoxides 94

C. pavillardii 28, 93 _
C. pentagonum 14, 27, 71, 86, 88, 97, 106, 111, 126, 127

C. praelongum 4, 45, 52, 58

C. pulchellum 48, 68, 71, 86, 90, 91, 93, %94, 96, 102, 108,
110, 120 :
C. ranipes 36

C. reflexum 94

C. schmidtii 6, 9, 14, 15, 47, 49, 82

C. semipulchellum 24, 117

C. setaceum 4, 9, 11, 14, 58, 64, 75, 80, 86, 88, 90, 93,
94, 97, 108, 117, 123, 134

C. symmetricum 4, 37, 127

C. teres 3, 4, 7, 8, 12, 14, 15, 18, 20, 26, 33, 34, 36,
37, 45, 47, 48, 55, 62, 71, 72, 86, 94, 97, 102, 120,
121, 130

C. trichocerss 3, 4, 9, 11, 14, 20, 28, 30, 33, 36, 37,
40, 44, 47, 48, 51, 54, 55, 58, 60, 63, 64, 69, 71, 72,
73, 77, 80, 81, 88, 89, %90, 91, 94, 96, 97, 102, 104,
109, 111, 116, 117, 124, 130, 132, 134
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C. tripos 3, 20, 27, 28, 30, 31, 33, 34, 36, 37, 38, 42,
45, 46, 47, 49, 53, 71, 72, 75, 81, 82, 90, 91, 94, 96,
9, 101, 102, 103, 104, 105, 106, 107, 131
C. vultur 13, 14, 26, 42, 44, 67, 69, 75, 82, 89, 90, 91,
93, 94, %6, 98, 100, 1C2, 105, 109, 110, 114, 127, 131
Ceratocorys herrida 6, 9, 12, 14, 17, 18, 22, 26, 30, 38,
40, 42, 45, 47, 48, 51, 58, 62, 63, 64, 69, 71, 72, 75,
80, 83, 86, 90, 93, 94, 98, 99, 100, 106, 108
Cladopyxis brachiolate 94
C. caryophyllum 20
Dinophysis miles 25, 26, 27, 28, 30, 31, 40, 45
D. tripos 26, 28
Diplopsalis lenticula 25
Goniaulax glyptorhynchus 117
birostris 36
. diegensis 83
. milneri 14
. monacantha 125
spinifera 86
Gonlodoma polyedricum 36, 72, 80
G. sphaericum 97
Crnithocerus magnificus 26, 27, 28, 30, 42, 75, 86, 97, 98,
100, 117
0. gquadratus 11, 36, 42, 45, 53, 72, 76, 79, 97, 104, 122
0. splendidus 36
0. steinii 11, 26, 36, 42, 44, 538, 97
0. thurni 28, 33, 38, 72, 80, 108
Oxytoxum elegans 7
0. scolopax 3, 4, 18, 20, 36, 48, 71, 73, 86
0. subulatum 34
Peridinium brochii 14, 25
P. depressum 26, 28
P. diabolus 42, 48, 52
P. divergens 14, %94
P. elegans 4, 9, 11, 27, 30, 34, 44, 45, 48, 58, 60 63,
79, 94, 96, 99
P. fatulipes 80
P. globulus 28
P. grande 22, 25, 27, 30, 41, €3, 103
P. hircbis 76 80

P. murrayi 36, 37
P. nipponicum 8, 20, 25

P. oblongum 15, 25
P. pedunculatum %4

CT)C)G)C)C}
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P. pyriforme 31

P. subinerme 110

P. solidicorne 26

P. variegatum 120

Phalacroma argus 37

P. cuneus 4

P. doryphorum 38

P. rudgei 86

P. striata 4

Podol ampas bkipes 15, 18, 26, 37, 45, 86, 97

P. elegans 49

P. palmipes 26, 33, 36, 45, 73, 86, 120, 122, 134
P. spinifer 3, 4, 15, 18, 28, 42, 73, 88, 108, 117, 125
Prorocentrum micans 34, 60

Pyrocystis biconica 110

P. elegans 33, 58

P. fusiformis 9, 11, 64

P. lunula 4, 14, 33, 36, 49, 51

P. pseudo nectiluca 9, 20, 31, 34, 40, 48, 62, 110
P. robusta 26, 30, 45, 49

Pyrophacus horolcgicum 4, 37, 49, 58, 94, 102
Spiraulax jollliffei 49
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ZOOPLANKTON
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DIAMANTINA Dm 2/59 ZOOPLANKTON BIOMASS IN THE UPPER 200 m.

STATION

11
14
16
20
24
28
40
48
50
o2
55
59
73
79
82
88
94
113
117
121
125
128
134

DATE

12,10.59
13.10.59
13.10.59
14.10.59
16.10.59
17.10.59
18.10.59
19.10.59
20.10.59
24.10.59
28.10,59
28.10.59
29.10.59
30.10.59
31.10.59

5.11.59

6.11.59

7.11.59

8.11.59
10.11.59
14.11.5%9
15.11,359
16.11.59
16.11.59
17.11.59
18.11.59

TIME

2130
0803
1900
1028
1930
0735
0915
1127
1009
1000
1100
2200
1400
1118
0922
0935
1840
1440
1102
1531
1410
0940
0029
1617
0815
1530

LATITUDE

28°42'S,
26°59'S.
25°07'S,
22°591g,
17°22's,
15°28'S.
12°06'S.
11°16'S.
11°04's.
11°c8's,
15°33's.
17°06°S.
16°31'S.
16°28'S,
16°20'S.
22°10'S.
22°02'S,
19°51'S,
25°58'S,
25°59'S,
2990515,
31°50's.
31°%9'S.
32°00'S.
31°%0°S.
32°03'S.

LONGITUDE

111°24'E.
111°31'E.
111°36°E.
111°42°'E.
118°16°E,
119°04'E.
119°03'E.
115°53'E.
112°59'E.
100°28'E.

99°45E,

99°45'E,
101°58'E.
104°40'E.
107°40"E.
1C7°45'E.
102°05'E.
100°12'E.

G9°55°E.
104°55'E.
100°02'E.

99°58'E.
102°27'E.
105°00'E.
107°3C'E.
112°45'E.

VOLUME
FILTERED

10.2
14.9
14.2
12.1

-

—
o

—
WNOOO~-]I OO,
a
CCONITOONERNO o

—
L) .

L N T |

— o N
—

14.3
14.8
14.6
16.6
14.1
18.2
15.1
20.2
17.7

7.4

7.6

CLARKE BUMPUS OBLIQUE HAULS

BIOMASS
mg/m3

48
17
24
24
33
37
34
78
43
58
24
26
17

7
12
13
28

9
10
14
41
15
15
15
31
35



VI. FIGURES

Figs. 3 - 38 Hydroleogy - Vertical Sections

Figs. 39 - 45 Hydrology - Horizontal Distribution
of Properties

Figs. 46 ~ 48 Primary Production



HYDROLOGY

VERTICAL SECTIONS

Vertical sectlons were prepared from the data 1ln Section V
for temperature (°C), salinity (%), oxygen {ml1/1) and inorganic
phosphate (ug at./1) and appear as Figures. 3-38.

FigS . 3"8

Fig. 3
Fig. 4
Fig. 5
Fig. 6
Fig. 7
Fig. 8

Figs. 9-14

Figs. 15-20

Flgs. 21-26
Figs. 27-32

Figs. 33-38

Vertical sections for the line of Stations
20~-40.  Degrees of longitude (S) indicated

at bottom of section..

Temperature to 640 m}ﬂepth.

Temperature 400 m tblﬁottom.

Salinity to 640 m dep£h.

Salinity 400 m to boftom.r

Oxygen surface to bottom.

Inorganic phosphate surface to bottom.
Vertical sections fo£:the line.of Stations
14, 48-66. Properties as for Flgs. 3-8

above.

Vertical sections for the line of Stations
70-84.  Properties as for Figs. 3-8 above.

Vertical sections for the line of Stations
114-134.  Properties as for Figs. 3-8
above.

Vertical sections for the line of Stations
3-11, 30, 64, 134, Properties as for
Figs. 3-8 above,

Vertical sections for the line of Stations
40-50, B2-88, 113, 117. - Properties as for
Figs. 3-8 above.



STATION
MJMBER

@
<
T
‘})

)

¥,
N

240

/)

\H 0
3 320
E T~
a ——
8
400+ ~

- 9'0-. ./
480

T
60k .

Fig 3
A
100 10, 120
STATION
40 3a . 38 32 0, 41 2 24 22 20
jrgaiilih t " Tt i N B’ fo® i T
s Ly :::i———-W.L___
: — e~
800 | . : . .
e ——— ____..__.——‘--—-._____-________.-—_._________5_.-—-:--...:
e e : : —
[Cle o) of
B )
2400 |-
=
=
T ool
&
w
o -
4000 -
. T
b
800 07 *1-0b aHS
5600 =
Fig.4
[2#) 1G2 104 [5]) =) 12 14 ¥ ne 118 120



STATION
NMBER f!,..n\ M,,el 38
s
. N\ ro. /
~N N LT s
4 N s
. N/
8o} ; Y, s
“—-54-5\‘/
wol \ / \\
3ab ’ .
~
~
~
240 \\
. . ™~
~
LN -
Z
£ 3of
o
w
o
4001
a0} '
560 [ -
640+
Fig 5
1 1 1 1
00 02 104 =] Le.)
STATION
umg:n 4f>‘,»‘ 3?‘,4‘ :ﬁ.ﬁ
sco| ; . C - ——
N _— —34-bo— ———=
1600+
2400
- -&m -
7Y . e
— B s34’ .
35200 . “ - .
E
& . . .
o MNP *
4000
4800}
5600 -
Fig. 6
) ! L
00 [s73 04 106

120



8001
1600}
400
w0 W ] . :
=z . .
s
L B . .
EI ;6?"‘* ”/.-60
4000 — -
——— ] ) .
+3 . o
4800+ .
SHOO-
Fig. 7 ‘
| 1 1 1 1 1 1 1 1 H
100 (=] [+ 1086 [=I] Ho nz 114 T 18
?.5:.’%%‘ < g =,
. - 1
2Q
BOOF : -
. . o N .
&l
L . 228 P s - . Nt
. : R T e
L . . ~5 :
[ o] SO e
. : 201 .
L ﬂ‘b 20b
2400 . .
T
3 3200k e . . .
z B
a . . :
g o4
40001
89 . -8
4000 .
5800
-
Fig.8
L L 1 | - i 1
100 0z [+ 06 108 <) iF] T+ ¥z 18

STATION
NUMBER

20



STATION

kA U

el st P mpe
{
3

. .

DEPTH (M)

<,

S

DEPTH (M)

[*7] 9 tH 13 s Hz e



STATION
[

|

NUMBER 4]8’._&' slz“.‘- 531 ot slsa.,\ ssz 5:3’..9 E',.“’ 64 ab m’,ﬁ
7 T

8

DEPTH (M)

8

480

ssol i .
b
-
344 .
s40} . .
Fig 1 . . .
i 1 1 L 1 1 i | 1
579 102 104 106 [ 110 iz 114 I3 118 120
STATION > - 4 0
op_n @ 52,0 8 1,1-»‘ 5}5*.-\-‘ 5]79,# 519#!’ T o GFW"" 1y
PP R— N . . .
uool ° Y TEseememagy TR TR .
-_"""“}?n_-‘_
5 . . NG . ~4T19 1475 e
4
Z 200} . .
o . .
w
o »
4000 -
ool 34708
34707 “34T2
3475
5600
[Xle el
Fig k2
1 1 1 1 1 I L l 1 1
00 02 104 106 o8 o 12 tHe 116 {8 120



STATION
NUMBEA 48 SZa 53 . 55y
o]

2400

DEPTH (M}
8

4000

4800

5600

. ) i : - 1 'l
(&0 102 104 06 108 110 re2 14 He L] 120

oEPTH M)

! ) 1 1
100 102 iC4 06 108 S nz 4 e 8 120



STAT|

~320 3200 2°8

=

=

-

z

o

5
400 4000 i
480/ 4800 J
560 5600 ;
6401 |

i L
cO 06 oa no

§

DEPTH (M)

450

640

e g

M0

L
s [{[+]



OO

201
1

oz8y|.
N locss!

oost

r

Q0L

OQOre

[elok]]

008

uwz N
NOILYAS

(W) Hid3

(ol

flel- 29

801
T

PEE

901
T

¥Ol
T

204
T

Qo1
T

6l f.

ole )

[elele

(W) H1d3q

:




ARV AN, VA
06 o8 o H

1
04

L
100 102







vl 2 Qll 80! S0 O 20 [o.o]] 4l 21

3
—

(W) Hid2a

]
m
T
=
T
~
X
A

oove




STATION
NIMRER Ed‘f

DEPTH (M)
A
3

8

w%: 1 I 2 = 2 * . B4yt [

DEPTH (M)




STATION

Mnéazn '?‘L“’ - > . h" %\-’ Ela ¥

s L B
. . "'"‘--._

DEPTH (M)

DEPTH (M3




DEPTH (M),
3
3

8

4Q00

DEPTH (M),
8

5

4800




ﬂﬂé%?{ nze LA
o s f

1o

160

240

g

DEPTH (M

8

STATION
NUVBER e
[+]

&34

32




STATION
NUMBER

BO-

Lle]

240

DEPTH (M)
19
fs]
[

48O

&40

24

22

Bl

8
i

43‘ ny

w
N
Q
Q
T

DEPTH{M

:

4800
T S6001

5400 -
Fig 36
]

32

22

20






HYDROLOGY

HORIZONTAL DISTRIBUTION OF PROPERTIES

Figures illustrating fhe horizontal distribution of
properties at the surface, 50 m and 250 m were prepared from
the data in Section V.

Figs. 39-45 Horizontal distribution of properties
Fig. 39A Surface Temperature
B Salinity
Fig. 40a Oxygen
B ' *  Total phosphorus
Fig. 41A Inorganic phosphate
B ‘ Dynamic topography in dyn. cm.
relative to 1750 decibars
Fig. 42A 50 m Temperature
B Salinity
Fig. 43A ' Oxygen
B Inorganic phosphate
"Fig. 44A 250 m Temperature
B Salinity
Fig. 45A Oxygen

B Inorganic phosphate
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Fig. 46

PRIMARY PRCDUCTION

Daily rates of primary preduction,
calculated for the columns under 1 metre
square from 0-100 m depth in gC/hour/m2
for each 14C station. Figures are
-arranged with station number at the top,
value in the centre, and the time of
sampling at the bottom.

Vertical profiles of hourly rates of
primary production at each 14C station.
Sampling times are given below the
station number.
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