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CORR IGENDA

line 8. read "(Fig. 1)"

line 7. after "nearest 100 m" add "and %s
in 100 m units.”

below NITRATE read

A short vertical line in first line
of certain columns of figures
indicates position of decimal
point."

Column S#p, 1ine 15 delete 34714, substitute 34727,
Column Total P, line 8. The 848 m value of 123

is doubtful and should
be rejected.
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OCEANQGRAPHICAL CRUISE REPORT
No. 4
Oceanographical Observations in the Indian Ocean in 1960
H.M.A.S. DIAMANTINA

Cruise Dm 3/60
I. INTRODUCTION

In this volume data are recorded from the third cruise
in 1960 of H.M.A.S. Diamantina, Royal Australian Navy frigate,
which undertakes oceanographic crulses in the Indian Ocean.

II. METHODS OF COLLECTION AND ANALYSIS OF SAMPLES
1. Physics
See C.5.I.R.0. Aust. (1962 a)
2. Chemistfy

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

Oge~ Sigma~t values were calculated by computer.
Dissolved Oxygen.- See C.S.I.R.0. (1962 a)

Oxygen Saturation.- See C.5.I.R.0. (1962 a).  Oxygen
percentage saturation values were
calculated by computer.

Inorganic Phosphate.- See C.S.I.R.O0. (1962 a)

Total Phosphorus.- ~ 100 ml samples were drawn from
the Nansen water bottles into 150 ml Pyrex conical flasks,
0.2 ml of 72% perchloric acid was added, and digestion at
200° - 29%0°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, 100 ml of distilled water and 2 drops of 2%
phenolphthalein were added, If alkaline, perchloric acld
was added until a slight acidity persisted. The flasks were
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allowed to stand for about 24 hours to allow the salts to
dissolve, Phosphate was then determined as described for
inorganic phosphate (C.S.I.R.0. Aust. 1962 a). = Results are
given as pug at./1, without salt correction. If it is wished
to correct for salt effects, the results given should be
multiplied by 1.15.

Nitrate.—~ Samples were dispensed at sea into plastic
bottles and preserved with 2 drops of saturated H_Clo.
Nitrate was determined at the Cronulla laboratory
by the strychnidine method (Rochford 1947). The reagent
was prepared by the addition of 0.64 g strychnidine to a
litre of nitrate free sulphuric acild. 5 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 sea water 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 60C spectrophotometer
at a wavelength of 530 mp using a Smm cell. Samples with an
absorbence greater than that of the standard corresponding to
14.4ug at./1 were diluted with artificial sea water-sulphuric
acid mixture before reading. Results are given in pg at./l.

REFERENCES

Brown, N.L. and Hamon, B.V. (1961).- An inductive salinometer.
Deep-Sea Res. 8 : 65-75.

C.S.I.R.0. Aust. (1962 a).~ Oceanographical observatlons in
the Indian Ocean 1n 1959, H.M.A.S. Diamantina Cruises

Dm 1/59, Dm 2/59.
C.S5.I.R.0. Aust. Oceanogr. Cruise Rep. l.

C.S5.I.R.0. Aust. (1962 b).- Oceanographical observations in
the Indian Ocean in 1960. H.M.A.S. Diamantina Cruise
Dm 1/60. :
C.5.I.R.0. Aust. Oceanogr. Cruise Rep. 2.

Rochford, D.J. (1947).- The preparation and use of Harvey's
reduced strychnine reagent in oceanographical chemistry.
Coun. Sci. Industr. Res. Aust. Bull. No. 220.
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III. CRUISE Dm 3/60
Objective

To work stations in the area 10° - 32°S, 85° - 110°E as
close to the bottom as practicable in order to determine the
extent of the infiux of Antarctic Intermediate, Atlantic Deep
and Antarctic Bottom water.

Itinerary
)

On this cruise 91 stations were worked (Fig. 2).  The
cruise commenced at Fremantle on October 16, 1960 occupied
the reference station and then a series of stations west to
82°E, five stations were worked north of this point and then
s series of stations east to Onslow, where the ship arrived
on October 30. A series of stations was worked north west
and west to Cocos and finally there was a series to Fremantle
where the cruise concluded on November 1. At 65 stations
bathythermograph casts were made, at 71 stations surface
hydrology samples were collected, and in addition 20 deep
hydrology stations were worked. Table 1 shows the work
dorne at each station.

TABLE 1

WORK DONE AT EACH STATION
Cruise Dm 3/60

Station BT Hydrology Staticn BT Hydrology
Number Surface Deep Number Surface Deep
350 + + 396 + + v
351 + + 397 +
352 + + 398 + +
353 + + 399 + +
354 + + 400 + +
355 + 401 + +
356 + + 402 +
357 + + 403 + +
358 + + 404 + +
359 + + 405 + +
360 + + 406 + +
361 + + 407 +




Station BT Hydrology Station BT Hydrology
Number Surface Deep Number Surface Deep
362 + 408 + +
363 + + 409 + +
364 + + 410 + +
365 + + 411 + +
366 + + 412 +
367 + 413 + +
368 + + 414 + +
369 + + 415 + +
370 + + 416 + +
371 + + 417 +
372 + 418 +
373 + + 419 + +
374 + + 420 + +
375 + + 421 + +
376 + + 422 + +
377 + 423 + +
378 + + 424 + +
379 + + 49% +
380 + + 426 + +
381 + + 427 +
382 + 428 + +
383 + + 429 + +
384 + 430 +
385 + 431 + +
386 + 432 +
387 + 433 +
388 + + 434 +
389 + + 435 +
390 + + 436 +
391 + + 437 +
392 + 438 +
393 + + 439 + +
394 + + 440 + +
395 + + 441 +




Scientific Personnel

D.J. Rochford (Crulse Leader)
F. Davies
J. Staniforth

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

The analyses for total phosphorus and for nitrate were
done at the laboratory at Cronulla by Messrs J. Dal Pont,
F. Davies, G. Janovsky, W. Prothero and C. Walker.

The data were processed under the direction of
Mr A.D. Crooks by Miss L. Lalor and Mesdames Tarbutt and
Wood. The plots were prepared for publicatlon by
Mr R. Breach and Mrs B. Walters and the master sheets
were typed by Mrs D. Schmitzer.

Iv. DATA SHEETS AND TABLES

The data sheets for Cruise Dm 3/60 are arranged in two
parts. Part 1 contains the hydrology data for deep statlons.
Part 2 gives the temperature and salinity data for surface
sampling.

Explanation of Headings on Data Sheets

The following notes are supplied to help explain the
headings used on the data sheets.

SHIP All cruises aboard Diamantina are designated
by the letters Dm or the figures ll.

CRUISE The letters Dm are followed by the number of
the cruise and the year. Cruise numbers are
allotted each year beginning with 1 for the
first cruise.
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STATION Stations are numbered consecutively for each
ship for each year.
TIME Given in Local Mean Time and 1s 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 Zone Code
Exceeding Up to but not (hrs)
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 -~  97930'E ) F
97°30'E - 112°30'E -7 G
112°30'E -~ 127°30C'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 =11 L
172°30'E - 18¢° =-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 - Q7°30'W +1 N
07°30'W =  07°30'E. 0 Z




LATITUDE LONGITUDE

SONIC
DEPTH

MAX. SAMP.
- DEPTH

AIR TEMP.
WET DRY

WIND
DIR. SPEED

ANEM.
HETGHT
CLOUD
TYPE AMT.

VIS.

SEA
DIR. AMT.

SWELL
DIR. AMT.

ATMOS.
PRESSURE

WIRE ANGLES

CAST 1. CAST 2

_9,‘

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.

Maximum sampling depth is given to the
nearest 100 m.

Air temperatures are recorded from wet

© and dry bulb thermemeters in centigrade
- degrees to one decimal place.

Wind direction and speed are coded using
Tables B and 9 in U.S. Hydrogr. Office
(1955).

" The average height of the anemometer

above sea level 1s 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 % 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).

Atmospheric pressure is recorded in
millibars to one decimal place.
1000 should be added to the figures
given.

Wire angles are measured at the
surface and expressed in degrees for
each cast. No more than two wire
angles are recorded; if there is a
third cast, the shallow cast angle
is neglected.
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CAST The cast numbers (corresponding to the wire
angles) are shown.

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

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

S %e Salinities are recorded in parts per
thousand, to 3 decimal places.

Ot Sigma-t recorded to 3 decimal places.

0y Oxygen is given in ml/1 to 2 decimal places.

Oy Oxygen percentage saturation.

% Sat.

INCRG. ~ Inorganic phosphate values are given in
P pg at./1 to 2 decimal places.

TOTAL Values given as pg at./1 to 2 decimal places.
P

NITRATE Values given as pg at./l to 1 decimal place.



DATA

PART 1

HYDROLOGY

DEEP STATIONS
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DATA

PART 2

HYDROLCGY

SURFACE SAMPLING
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STATION| YEAR |MONTH| DAY TIME LATITUDE LONGITUDE

250 660 10 17 115G 31558 11134E 1 cC 2548
51 .60 10 17 o18Gc =3138s 11050E 1 0 2508
‘352 60 10 17 13dpc 21198 10958E 1 0O 367
=53 S0 10 17 1700G 31003 10907E 1 0O =58
“T54 60 10 17 21006 204323 . .10827TE 1 o 357
355 60 10 18 1006 3027S 10741E

=256 60 10 18 S00C 30108 10650E 1 o 357
357 60 10 18 900C 29478 106812E 1 7 357
58 60 10 18 17006 29253 105128 1 o =57
359 60 10 18 2100C 2908s 10426E 1 0O 358
260 60 10 19 1000 28525 1033%E 1 O =57
51 60 10 .19 =E000 2BA36S 102408 1 0O 3859
362 &0 10 19 o00G 2Ba228 10206E 1 15 3257
63 60 10 192 17006 22015 10109E 1 0o 357
T54 60 10 19 2100CG 27453 10025%E 1 O 357
265 60 10 20 100G 27293 SOL0FE 1 0O 357
=66 690 10 20 =E00C 27125 €cas52E 1 6 =586
367 60 10 20 900G 2685458 Sace8E 1 6 3568
T8 S0 10 20 1700F 2643989 5711E 1 0 389
259 0 10 20 2100F 2645 S $S517E 1 0 3359
=270 60 10 21 1 00F 28418 S526E 1 o 357
371 60 10 21t "EQOF 26375 Sa36E 1 O 356
372 60 10 21 9 Q0F 26268 G342 2 9 354
273 60 10 =21 1700F 2620%S S 239E 1 0O 358
n7s 60 10 21 2100F 261685 S 149 E 1 o =33A
275 60 10 22 t O0F 26135 Q100E 1°¢ 0 355
276 60 10 22 = O00F 26108 SO000E 1 c =57
277 60 40 22 O0O0F 260868 B9 10E =2 5 357
578 60 10 =22 1700F 26008 B8A07E =2 0 256
179 60 10 =22 2100F 255385 8717E =2 0O =255
80 60 10 23 100F 25478 8627E 1 0O 358
81 60 10 23 SE00F 28B435 85515 1 0 356
=Ts2 60 10 23  ©9©30F 25318 84s57E 2 7 3257
287 60 10 23 1700F 244955 B 10E 2 0O 357
T84 S0 10 273 100F 24028 8523E 2 0o 357
385 60 10 24 10CF 23198 85 35E 2 o 350
286 60 10 24 EOOF . 22275 854T7TE 2 0 330
sa% A0 10 34 ©9O00F 21418 BEO4E 27306 =
T8 60 10 24 1700F 214185 B8706E 2150 3
T899 60 10 24 2100F 214385 B7s5E 2150 3
390 &0 10 25 100F 214%8- ag4az2E 2190 3
T9; 60 10 25 E0QF 21478 8928E 2120 3
292 60 10 25 9 00F 215858 SO3I4LE 22183 =
93 £0 10 25 1700F 22008 S133E 2220 3
294 60 10 25 2100F 215885 S 216E 2200 3

N T 2

.mOONHNmeMduOummOOUHmm@@DHmHQUQA
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STATION| YEAR [MONTH| DAY - TIME LATITUDE | LONGITUDE TE,"”’- on
39% 60 10 26 100F 21588 S3I0CIE 2080 BALGA
396 60 10 26 E00F 21535 9350E 2090 3486
397 60 10 =26 SO0OF 215385 Q432E 2269 34873
398 60 10 26 .17T00F 21548 S5 13E 2390 3464
T99 60 10 26 100F 21558 9603E 2320 3465
400 60 10 27 100F 21548 SE651E 2240 3470
4 01 & 0 1t O 27 sS0o0cC 2i1s 28 9739 FE 2130 2509
402 60 10 27 930C 21508, 9B880E 2202 3504
407 &0 10 27 700C 21518 947 E 2230 3482
4 Q4 50 10 27 100G 21508 1 0034E 2210 LTS
40% 60 10 28 100C 21508 10125E 2190 3492
406 B0 10 28 SE0p0C 2150S 10215E 1980 =531
4 07 580 1O 28 900G 21468 1 0304E 2143 3533
408 60 10 28 700C 21468 10406E 2140 3321
409 &0 10 28 10006 21463 1 04s57E 2220 X497
410 60 10 29 100C 21463 10547E 2150 =538
411 60 10 29 S00C 2146535 10638E 2220 35185
412 60 10 =29 9450 21435 10712E 2198 3526
4}3 &0 1O 29 700G 214385 10a13E 2190 3 LG 6
414 60 10 29 100C 21448 10902E 2220 3518
41% 60 10 30 200C 21468 10952E 2130 35273
416 60 10 30 E00GC 21468S 11042E 2270 5527
417 60 10 30 900C 214938 11141E 2290 2524
418 s 0 11 1 60 0OH 2102s 11429 E 2400 2500
419 60 11 2 1H 195328 11337FE 2440 T494
420 60 11 2 BO0OH 18238 11242E 25810 3484
4 21 50 11 2 000G 17108 11143E 26590 3486
422 60 11 3 16 15485 11038E 260 3428
4 273 a0 11 -1 800G 1432858 10946 E 2720 2 AL4L S
424 60 11 e 600G 1317S 10852E 2760 3451
425 60 11 4 BO0OG 1020S 10648 E 26B73 3442
4 26 6 0 11 S 1GC o952 10B5068E 2740 4L 28
427 60 11 5 s600Q 9S00SS 10416E 2739 =414
428 60 11 5 6000C 178 10312E 2680 3439
429 60 11 & 1¢c $39s 10131E 2680 3420
4H 30 5 0 11 [=) oQ0o0oC 10008 It CoosE 2737 3425
431 60 11 & 645C 10308 SO190E 2670 BAaz4
4 32 80 11 1 0 4 306 13548 S99 39 E 2588 345 2
4 33 50 11 10 600C 153885 1 0016E 2580 3453
434 60 11 11 16 17215 10100FE 2420 3454
438 &0 11 11 800C 19018 10144E€E 2360 34868
436 60 11 11 600G 20415 10220E 240C 3466
437 60 11 11 400C 22215 10317E 2200 =528
438 60 11 12 800C 23538 10408F 2259 3521
439 60 11 12 600C 24328 10B03E 2170 3527
440 60 11 173 100G 2530S8 1062SE 2080 3539




V. FIGURES

Figs. 2-13 . Hydrology - Vertical Sections
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HYDROLOGY

VERTICAL SECTIONS

Vertical sections were prepared from the data in
Section IV for temperature (°C}, salinity (%0)

inorganic phosphate (
nitrate {yg at./1).

Figs.

_ Fig.
Fig.
Fig.
Fig.

Figs.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.

2-5

10

11
12

13-

Vertical sections for line of

oxygen (mi/1),

pg at./1), total phosphorus (pg at./1),

Stations

350-382. Degrees of longitude (S)
indicated at bottom of section.

Temperature to 550 m depth:

Temperature 400 m to bottom.

Salinity to 550 m depth.

" Salinity 400 m to bottom.

Vertical sections for line of
387-417. :

Temperateee'to 550 m depth.:
Temperafure 4007m to botteﬁ.
Salinity to 550 m depth.
Salinity 460 m to bottom.

Oxygen surface to bottom.

Stations

Inorganic phosphate (No. salt correction)

surface to bottom.

Total phosphorus (No salt correction)

ssurface to bottom.

*Nitrate surface to bottom.
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