OCEANOGRAPHICAL STATION LIST

VYOLUME 58
9
:
l
O TEMPERATURE OBSERVATIONS FROM AUSTRALIAN
E TUNA FISHING VESSELS IN 1961
(o]

*JON
i

DIVISION OF FISHERIES AND OCEANOGRAPHY
COMMONWEALTH SCIENTIFIC AND INDUSTRIAL
RESEARCH ORGANIZATION, AUSTRALIA 1968



"

N

OCEANOGRAPHICAL STATION LIST
VOLUME 58

TEMPERATURE OBSERVATTONS FROM
AUSTRALTAN TUNA FISHING VESSELS IN 1961

COMMONWEALTH SCTENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION
AUSTRALTA

MELBOURNE, 1968



II.

I11.

CONTENTS

INTRODUCTION
METHODS
REFERENCES
ACKNOWLEDGEMENT S

DATA

Surface Temperatures

When citing this station list, abbreviate as follows:
CSIRO Aust. Oceanogr, Stn List 58.

Page

i



o

-t

0

OCEANOCRAPHICAL STATION LIST
VOLIME 58

Temperature Observations from
Australian Tuna Fishing Vessels in 1961

I. INTRODUCTION

In 1961 a programme for the systematic measurement of seawater
temperatures from fishing vessels was begun by CSIRO (CSIRO Aust.
1961; Vaux 1961). The data presented in this volume are the
result of such measurements made from fishing vessels during the
course of their normal fishing operations on the Eastern Austra-
lian tuna fishing grounds during 1961.

II. METHODS

Temperature.—Fishermen were issued with surface thermometers
and instructions for their use (Vaux 1961). Thermometers were
graduated in whole degrees over the range 30-120 degF with an
accuracy of + 0,5 degF. Temperatures were taken in degF and con-
verted to degC (nearest tenth) before listing. Temperatures
listed in this volume are considered accurate to about + 0,5
degC although on some vessels a higher accuracy was probably
achieved,

Accuracy of Positions.,—For reporting the position of sampling,
fishermen used a grid reference system (Kesteven and Williams
1962) consisting of rectangles of approximately 6 x § nautical
miles (actually 6 x 6 minutes of latitude and longitude)., A
figherman's position wrong by one grid rectangle could be in
error, therefore, by up to 6 miles. Errors greater than this are
considered to be infrequent. Grid references were converted to
latitude and longitude by computer before listing.

REFERENCES

CSIRO AUST. (1961).—Tuna search programme. Southern Pelagic
Project Special Report No. 1 (Mimeogr.) (CSIRO : Cronulla.)

KESTEVEN, G.L., and WILLIAMS, G.R. (1962).—Fishermen and
scientists work together. Aust. Fish, Newsl. 21(5), 21-4.

VAUX, D. (1961).—Measurement of sea water temperatures by
fishermen. Aust. Fish. Newsl, %2(11), 19,
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IV. DATA

The data were subjected to various quality control checks
before listing by C.D.C. 3600 Computer. Speeds between success—
ive positions were calculated, and finding of impossible values
led to the amendment or rejection of the suspect data. An expla-
nation of the headings used is given at the beginning of the
listing.,

A.D. Crooks wrote the computer programmes, and D. Vaux had the
overall responsibility for the collection, processing, and com-
pilation of the observations.
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EXPLANATION OF HEADINGS

VESSEL A code number is given for each vessel:
55 Gondwana X5 Ajax
Tl Favorite X6 Una Voce
U5 Mirrabooka X9 Gladiator
U8 St Michelle Y1 Hunter
W2 Eden Star Y2 Gipsy
WG Challenge Y3 Allanwood
X4 Kembla

CRUISE Generally assigned only when a member of

STATION NUMBER CSIRO staff accompanied the cruise

TIME All times are given in Eastern Australian

Standard Time, GMT +10 hr, Code K

LATITUDE LONGITUDE Given in degrees and minutes

TEMP. Sea surface temperatures recorded in °C
SALINITY No samples were taken by fishing vessels
during 1961

A blank indicates no data available



VESSew CRUISE STATION YR,

5
25
55
55
25

25
25
55
85
55
55
55
55
55
55
95
55
55
b5

-

RPRRPRPRPR B MR E R RPRRaR R R

NUMBER

WD~ B

61
61

&L

61
61
61
61
&1

61
61
61
61
61
61
61
61
61
61
61

MIH,

AbebBDAbbBLALELELLLPpLEDEDED

DAY TlMk
18 0045
18 G720
19 0430
19 0810
20 0210
20 1110
21 1325
21 1713
22 0003
2% 1015
25 0817
26 1740
27 052%
27 (455
28, 0525
28 0855
29 0450
2% 0857
29 1445
29 1747

A XEXZIETEZAXXIXEXZFTAXTXEITARAZXXARE

LATITUDE
42 50 3
42 50 5
42 34 5
42 34 S
42 33 8
42 33 s
42 21 S
42 21 5
4z 21 S
42 16 S
42 33 S
43 08 S
43 08 S
43 08 S
43 12 S
43 12 §
42 43 S
42 43 S
42 34 S
42 34 §

-
LONGITUDE
147 58 E
147 658 E
148 04 E
148 04 &
148 00 E
148 00 E
148 13 E
148 13 E
148 13 E
148 22 E
148 04 E
148 D2 E
148 (2 E
148 Q2 E
147 54 E
147 54 E
148 01 E
148 QD1 E
148 04 E
148 04 E

TEMP.

1646
16.6
16.1
16.6
16.1
16.2
17.0
i7.2
16.8
16,5
16.4
15,8
15.8
15,5
15.2
i5.2
18.7
16,0
16.2
16.1

SALINITY

WIND

ON,

AMT,

SEA

DNI

AMT .

Ced
SWELL
DN. AMT,

WEA,

VIg,

BAROM,
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NuUMBER
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DAY TiME £ LATITUDE

[y
W) OO D QG S N WA AR AT

R
Gl Ot G

R s
WU bbb

e
L el

2100
0000
08300
0609¢
o900
1100
0900
1100
1300
1590
0780
0900
1100
1300
1200
1700
0745
0900
1100
0900
1100
1300
0700
0940
1100
1300
0700
0904
1100
1300
1500
1930
0700
0900
1100
1100
0700
0900
1100
1300

36
36
35
35
$5
35
34
34
34
34
33
33
34
34
34
34

35

35
35
35
34
35
35
34
34
35
35
34
34

34
34
34
34
35
35
35
34
34
34

51
15
45
21

57
45
21
15
51
57

27
45
57

£ W W
O Gl WA~ ol G ok Gl e

39
33
33
33
33
57

5t
39
21

UVLNUOLULLHNOOLLVNHOYBOBLULNLBVONONDEBBOLN

LONGITUDE
150 3 E
150 3 E
150 21 E
150 33 E
150 3% E
150 45 E
151 ¢ E
151 3 E
151 21 E
151 21 E
151 21 E
151 27 E
151 33 &
151 27 E
151 15 &
151 9 E
150 51 E
151 15 E
150 51 E
150 51 &
151 15 E
150 51 E
150 51 E
i51 15 E
151 21 E
151 15 E
150 651 E
151 15 &
1514 21 E
181 15 €
150 67 E
150 57 E
151 15 E
151 15 E
150 51 €
150 51 E
151 J E
151 {5 E
151 1% E
i%1 21 B

TEMP,

12.2
13.9
15,6
5.0

15.3

14,2
15,3
18.4
15.6
15,6
15.0
16,1
16.1
16.7
15.6
15.0
14,4
14,7
14,4
15.0
16,1
15.0
14.4
15.8
16.7
16,4
15.0
16.4
16,1
16,1
15.0
15.0
15.8
16.2
15.6
15.3
15.6

16,5

16.9
16.4

SALINITY

WIND

DN,

AMT,

SEA

DNI

AMT.

SWELL

DH.

AT .

WEA,

vIisg,

BAROM,
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NJMBER

61
61
61
61
61
61
61

MIH, LAY

Lol ol s B o3 R oL 4]

20
20
20
26
21
21
22

TiME & LATITUDE

079G
0900
1100
1300
0900
1300
0700

34
34
33
33
34
34
39

57
51
21
39

(LR RU RS R )

”
LONGITUDE
151 397 §
151 33 &
151 33 E
i51 21 E
151 27 €&
151 15 E
150 45 €

TEMP.

19. ¢
17.2
19.2
19.7
17.1
16.7
14.4

SALINITY

WIND

DN,

AMT ,

Sea

DN,

AMT,

-t

SWELL

ON.

AMT,

WEA .,

vis,

BARDM,
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CRUISE STATLION YH,

NUMBER

61
61
61
61
61
61
61
b1
61
61
61
61
61
b1
61
&1
61
61
61
61
61
61
61
61
61
61
61
61
61
61
-3
61
61
61
61
3%
61
el
61
61

MIH.

COOCIOCOYOC OO OO OO OO OO OO T TwEE @

R
ococ

e R e e
[l = B N A ]

pay TIME £ LAT[TUYE

1300
1100

1200

1200

36
36
36
37
$7
37
36
37
37
37
37

37
37
37
36
37
36
as
3
36
37
36
3%
36
37
a7
37
37
37
37
37
37
37
37
37
37
37
37
a7

39
3g
45
27
03
03
57
15
09
0y
03
0
03
03
15
51
15
45
45
39
57
15
57
51
57
03
21
1%
15
0%
09
09

0%
1%
09
03
03
21
21

VBN LNVBORUOUNOLUVLUOOARRAUNHBNLWBLELVLLGY YN

LONGITUDE
150 09 E
150 Q09 E
15¢ 09 &
150 09 E
150 Q0% E
150 0% E
150 Q3 E
150 09 E
150 15 £
130 15 E
150 09 &
150 15 E
150 21 E
150 15 E
150 09 E
150 03 E
150 09 E
150 03 €
150 03 E
150 03 E
150 03 E
150 09 E
150 Q3 E
150 D% E
150 (3 E
150 03 E
150 03 E
150 0% E
150 09 E
150 15 E
150 15 E
150 15 E
150 09 E
150 21 E
150 09 E
150 21 E
150 0% E
150 21 E
150 15 E
150 09 E

TEMP.

15.3
15,8
15.3
13.9
14.7
14.7
14.4
12.8
13.9
14.2
13.6
14.4
14.2
13.9
13.3
2.8
12.8
12.8
13.¢
13.9
13.3
14.3
12.8
13.9%
13.9
13.9
13.3
12.8
13.5
14,4
15.3
13.9
14,4
15.3
14,4
15,8
15.6
17.8
15.8
15,0

SALINITY

WIND

DN,

AMT

SEA

ON.

AMT,

SWELL

DN,

AMT,

WEa,

vis,

BAROM,

01
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CRJISE STATIOAN ¥R,

NJMBER

61

61
61
61
61
61
61
61
61
&1
61
61
61

MTH,

10
10
10
10
10
10
11
11
11
11
11
11
11
11

DAY TIME Z LATITUDE

28

37
37
37

37
37

37
37
37

37
37
37

15
15
09
21
27
27
15
15
21
a9
09
0%
0g
0%

.
L.LONGI TUDE
150 0% €
1586 0% E
150 15 E
150 09 E
150 09
150 0% E
150 09 E
15¢ 09 E
150 QS E
150 (09 F
150 Q0% E
150 0% E
15¢ 1% E
15¢ 15 k

TEMP., SALINITY

15.0
14.4
14,7
14.4
15.0
15.0
15.6
16.7
15.6
1.0
15.8
15.6
15.8
15.8

WIND

N,

AMT ,

SEA

nN.

AMT

SWELL

O,

AMT,

WEA .,

VIS,

AAROM,

11



vedSE. CRULISE STATION YR, MIH, DAY TIME £ LATITUDE LONGITUDE TEMP, SALINITY WIND SkEA SWELL WehA, VIS5, Be ..

NJMBER ON. AMT, ON, AMT. ON. AMT,
ug 61 & 12 1730 35 33 S 15¢ 27 £ 13,3
g 61 8 13 1730 & 35 3 5 150 45 E 14,4
us &1 g 14 0900 35 3 § 151 15 E 17.5
ug 61 5 14 3100 54 57 5 151 15 E 17.2
Ul 61 8 14 1300 35 3 5 151 3 E17.5
ug 61 § 14 1800 35 3 5 150 45 E 14.4
ug 61 8 17 1800 33 3 8 150 45 E 15.0
usg 61 8 18 1800 35 3 5 150 45 E 15.0
ué &1 B 1% 1800 95 - 3 8 150 45 E 5.0
us 61 8 20 0900 44 33 5 151 21 E 16.4
usg 61 g 20 1100 34 27 5 151 27 E 16.4
us 61 8 20 1300 34 39 5 151 15 E 16.4
uB 61 & 20 1500 34 57 5 151 9 E 16.7
ug 61 8 20 1760 35 9 5 150 57 E 16.7
ud 61 g 23 0700 35 33 5 150 45 E 16.1
ue 61 & 23 080G 35 39 5 150 51 € 16.1
us 61 8 23 0900 35 33 5 150 51 E 15.8
ug 61 g 23 1100 45 15 S 150 57 E i5.8
us 61 & 25 1300 35 15 5 150 33 E 15.0
us 61 8 2% 0900 35 15 8§ 150 51 E 14.4
yd &1 4 29y 1604 35 15 8 1%0 57 B 15.3
uy 61 4 29y 1100 35 9 5 151 3 E 15.3
ud 61 8 2¥y 1200 35 ? 5 151 $ E 15,3
ua a1 8 29 1300 35 g 5 151 9 E 15.3
us 61 4 30 1000 34 57 8§ 151 $ E 15.3
ug 61 8 30 lio0 54 51 5 151 9 E 15.0
ul 61 8 30 1200 34 45 5 151 9 E 15,0
ug 61 8 30 1300 34 39 5 151 15 E 15.8
us 6l 8 3¢ 1400 34 27 5 151 21 E 1%5.8
ug 61 8 30 1500 34 21 8 151 27 E 1ib.1
ui 61 9 1 n7a0 3¢ 3F9 5 151 3 E 15.3
us 61 ? 1 o800 44 45 5 151 9 E 15,3
35:] 61 % 1 0900 34 57 5 151 $ E 15.3
ug 61 9 1 1000 34 57 5 151 15 E 15.0
ug 61 9 1 11040 85 3 § 151 15 E 15.3
us 61 9 1 1200 35 3 5 151 15 E 15.3
v 61 9 1 13048 35 $ & 151 3 E 15,0
ua 61 g 2 0600 35 3 5 150 45 E 15.0
us 61 $ 2G o800 34 15 5 151 27 £ 146.9
ug 61 9 20 0900 34 21 5 151 21 E 16.7

(A



VESSE. CHULSE STATLION YH,
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g
us
ug
ue
ug
ug
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ug
Ug
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ud
ug
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us
ug
V-]
ua
Ul
uB
ug

ua
ud
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us

ug
ug
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ug

NUMBER

61
61
61
61
61
61
61
61
61
61
61
61
61
61

61
61
61
6l
61
61
61
6l
61
61
61
61
61
61
61
61
61
61
b1
bl
61
&1
61
&1
61

MIH.

'O'GVO'O'C\O‘COOO\D‘OOQOO\OC'OO*OOC-OCCG\O‘CVCCQCO’OOQQ\DO

BAY TIME £ LATITUDE

29
2@
2u
21
21
21
21
21
21
21
21
22
22
22
22
22
23
23
23
23
23
23
24
24
24
24
24
b
2%
29
2%
28
28
28
28
28
24
28
2%
29

1100
1200
1300
3600
g7ag0
0900
0930
1140
1300
1400
1200
o8ou
0900
1100
1300
1200
0730
0900
1100
1200
1215
1400
0800
0900
1000

1100

1200
0%00
1100
1300
1400
0400
0600
o7o0u
0800
¢900
1100
1200
0600
0700

34
34
34
34
34
34
34
34
34
44
54
35
34
34
5
a5
35
34
34
34

34
34

34
34
44
34
34
4
34
34
34
34
34
314
34
34
44
34

33
33
39
27
27
i5
15
21
39
51
57

57
51

51
45
33
33
33
39
39
33
27
21
15
27
21
33
33
21
21
27
27
45
45
52
51

mmmtnr.nwmwmmmmmmmwmmmwmmwwmmmwmmmmmmmwmmmm

LONGITUDE
151 21 E
151 27 E
151 g E
151 ¢ E
151 21 E
151 33 E
151 33 E
151 27 E
151 15 E
151 g E
151 g E
i51 3 E
151 9 E
151 15 E
1%1 21 E
190 97 &
130 51 E
154 $ E
151 15 E
151 21 €
151 21 E
151 15 E
151 1k
151 9 E
151 15 E
151 21 E
151 21 E
151 27 E
151 21 E
151 21 E
151 9 E
150 57 E
151 15 E
151 21 E
151 21 E
151 21 E
151 9 E
150 %7 E
150 51 €
151 3 E

TEMP.

17.2
17.2
16.7
16,4
16.9
17.2
18.3
17.2
17.5
17.2
17.2
15.3
16.4
16.4
17.5
16.1
15.0
15,8
17.2
17.8
18.3
17.2
16,4
17.2
18.3
18,3
17.5
18.3
17.2
1843
17.2
15.6
18.1
18.6
18.9
18.%
17.2
15.8
15.6
16.1

SALINITY

WIND

DN

AMT,

SeA

DN

AMT,

SWELL

DN,

AMT .,

WA,

vIS,

BAROM,

el
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Uay TIME ¢ LATITUDE

AV SISV P ]
S OO

n
L~
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COoOOOOO L WY

050Q
0900
1100
1300
1200
14600
1700
1600
0615
Bro0
0600
ov0a
1160
1300
0500
o700
0900
1100
0900
1100
1245
1300
0530
u7ou
0vgy
1000
11G0
1200
1300
0700
0v00
1100
1200
1300
1445
o700
1100
1130
1304
0200

34
34
34

34
34
34
34
34
34
34
34
34
34
35
35
35
35
35
55
35
34

35

35
35
35
35
35
35
35
35
35
34
35
35
35
35
35
35
35

51
45
33
33
39
45
45
45
33
33
33
39
21
57

o G D O A GO N0

21
21
21
21
21
21
21
21
21
21
21
27
27
27
27
27

GOLLVLUWLUNOVULLVOVULODOLOLOVLONOBDLEWYOBAUIWNWQY O

LONGITUDE
151 g E
151 9 E
151 15 E
151 15 E
151 ¢ E
151 g E
151 9 E
151 L -]
150 357 £
151 JE
151 9 E
151 g E
151 9 E
151 9 E
150 39 B
150 45 E
151 9 E
151 3 E
i51 9 E
151 9 E
151 i5 &
151 9 E
150 45 E
150 39 E
150 33 E
150 33 E
150 33 E
156 33 E
150 33 E
150 33 E
150 4% E
15¢ 33 E
150 33 E
150 33 &
150 33 E
150 33 E
150 33 E
150 33 E
156 33 &
150 27 E

TEMP,

18.1
18.6
18.3
18.%9
19.4
19.4
19.4
18.3
15.6
16.%
18,3
19.2
18,9
20.0
5.6
15.6
17.5
16,7
17.2
17.8
20.0
2¢.9
16.4
15.8
16.4
16,4
16.4
16.4
1.7
16.4
16,4
16.4
16.4
16.7
16.9
16.4
16.4
14,4
16,9
16.4

SALINITY

WIND

DN,

AMT,

SEA

DN

AMT .,

SWELL

DN,

AMT,

Wha,

vis,

BAROM,

¥1
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CHULISE STATION YH,

NUMBER

MTH.

19
10
10
10
10
10
10
ig
10
10
10
10
10
10
10
10
10
10
10
10
1q
10
10
10
10
10
10
10
10
10
10
10
14
10
10
10
10
14
10
10

nay

L CTEXE@OE ~ W~

e
LA \N]

e el e
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TiME ¢ LATITUDE

0900
1100
1300
1400
1600
osgo0
0900
1160
1500
1500
1700
0900
1100
1300
0700
Qd00
0900
1100
1400
1500
0900
1100
1300
1400
1500
15348
0700
0900
1100
1400
1400
1508
0900
1100
1i00
1500
0700
0900
1100
1300

35
35
35
35
35
35
35
6
35
§5
35
35
35
35
35
35
a5
35
3%
36
36
$6
36
$6
85
45
36

36
36
36
36
36
Jé

Mo
36
56
56
56

MO EONNU OO NLDWLOOHLOUHBNLOWLWNENWNBaoN

!

LONGITULE
150 45 £
150 4% E
150 27 E
15D 21 E
1%0 21 E
150 21 E
150 15 E
150 21 E
150 21 E
i5¢ 21 €
150 15 E
1%0 21 E
150 21 E
150 21 E
150 45 E
150 51 E
150 45 F
150 39 E
150 27 E
150 24 E
150 27 €
150 21 E
150 21 €
1%0 15 E
150 21 E
158 27 &
150 27 E
150 27 E
150 27 E
150 27 E
150 27 E
156 27 E
150 27 E
150 15 €
150 27 E
150 27 E
150 15 E
150 21 E
150 21 E
i50 27 B

TEMP.

18.9
18.6
18.3
16.%
17.2
16.4
16,7
17.5
16.9
1i7.2
16.4
16.7
17.2
17.2
17.8
19.4
18.9
19'2
18.9
18.9
19.7
19.4
19.7
19,4
18.9
8.3
19.7
19.4
19.7
19.7
19.7
19.4
18.9
18.3
18.3
18.6
18.3
18.9
18.9
19.2

L]}

SALINITY

WIND

DN.

AMT,

SEA

DN,

aMl.,

-

SWELL

DN,

AMT,

WEA ,

vIs,

BAROM,

ST



VESSE. CRUISE STATION YR,

NJUMBER

61
61
61
61
b1
61
61
=38
6l
61
61
61
b1
61
61
61
61
61
61
61
b1
61
61
38
61
b1
61
61
61
61
61
61
61
61
61
61
61
61
61
61

MIH,

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
1¢
10
10
10
10
10

©10

10
10
10
10
10
i1
11
i1
11
11
11

DAY TIME £ LATITUDE

23
23
24
24
24
24
24
24
25
25
2%

2%
2b
25
28
28
28
28
28
29
29
29
29
29
30
30
30
30
31
31
J1
31

G O G G K

1560
1700
gra0
0900
1100
1300
1500
1700
0900
iuoo
11¢40
1200
1500
14040
1200
o709
o909
1100
13g0
1500
2800
09g0
1100
1300
1500
0%00D
1100
1300
1500
0s00
1100
1300
1400
1500
0s00
1100
1309
1500
1600
2700

21
27
21
15
15
21
21
23
21

57
51
45
39
27
33
45
g3
15
15
15
0%
03
15
15
21
15
21
15

21
21
27
27
21
15
09
87
51
57
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LONGITUDE
150 27 E
150 9 E
150 15 €
150 21 €
150 27 E
150 27 E
150 27 E
1950 1S €
150 9 E
150 9 E
150 g E
150 15 E
15¢ 15 E
150 21 €
150 27 E
150 B1 B
150 3% E
150 27 E
150 21 E
150 21 E
150 2t E
150 27 E
i50 33 E
150 21 E
150 21 €
150 27 E
150 33 E
150 21 E
159 21 €
150 21 E
150 21 E
150 21 €
150 21 E
150 21 E
150 27 E
150 21 E
150 2t €
150 15 E
150 15 E
150 33 E

TEMP,

18.3
16.7
17.2
18.9
19,2
18.9
19.2
18.9
16.1
16,7
i17.2
16.4
16,1
16,7
16.4
18.1%
18,3
18.9
18.¢
18.9
18,3
18.9
18.9
18,9
19.2
17,2
18,3
18.3
18.9
1v.2
18.3
20.0
20.¢
20.0
18.9
19.4
19.4
i7.2
17'2
19.4

SALINITY

WIND

ON.

AMT,

SEa

bV

AMT .

SWELL

DN. -

AMT,

WEA,

vis,

BAKUM,

91



Voode -

CHUISE STATLION YR,

NUMBER

MTH.

11
11
11
11
11
11
11
11
11
11
11
11
i1
11
11
11
11
11
11
il
11
i1
11
i1
il
i1
11
11
11
11
11
11
11
11
i1
il
11
11
11
11

DAY TIME £ LATITUDE

gsoo0
1100
0790
0900
1100
13500
1500
170D
0s00
0¥ 0u
1100
1400
1200
1/00
gvyou
1100
1300
1400
120U
1/70Q
0900
1100
13C0
1260
0900
1100
1300
0700
0900
1000
1200
1300
1500
1700
0a00
3900
1030
1100
1300
1514

57
33
21
27
39
21
57
03
03
03
57
45
53

34
27
39
39
45
45
57
51

33
21
33
45
45
33
33
33
27
33
45
57
45
$3
33
27
15

GOy nnon

LONGITUDE
150 3% E
150 45 E
150 09 E
150 21 E
150 21 &
150 27 £
150 27 E
150 27 E
150 03 E
150 09 E
150 27 &
120 21 E
i50 21 t
150 9% E
150 21 &
120 21 E
150 21 E
180 21 E
150 21 &
150 21 E
150 0% E
150 21 E
190 21 E
150 27 E
150 27 E
150 21 E
150 09 E
150 0% E
150 21 &
150 21 E
126 21 E
150 21 €
150 21 &
150 09 E
150 21 &
150 21 &
150 21 E
150 21 €
150 21 E
150 15 E

TEMP.

18.9
18.9
18.6
18.9
19.4
20.0
20.0
19,4
15.0
15.0
18.3
19.4
19,4
17.48
19.2
19.4
19.4
19.4
18.3
18.3
15.48
18.9
2046
20.6
19.4
1%.2
17.2
16.7
18.9
19.2
18.9
18.6
18.9
17.8
18.3
18.3
18.3
18.3
16.3
18.1

SALINITY

WIND

ON,

AMT .

-
SEA SWELL
ON, AMT, DN, AMT,

WEA,

vIis,

BARQOM,

L



vebSE. CHUISE S1ATION YR,

NUMBER

61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
ol
6l
61
61
61
61
61
61
61
61
61
61
61
61
61

MIH,

11
11
11
11
11
11
11
11
11
11
13
11
11
11
11
i1
11
i1
11
11
11
11
11
i1
iz
12
12
12
12
i2
12
12
12
12
12
12
12
iz
12
iz

DAY TIME £ LATITUDE

[L%]
]

MNPORMNNNNNNMNDN NN NN
[ R VI T RV T

™~
o

MNP PRR N AR
CC T

[ T
[SESTSRTRTN. NoN, W E AR NE AN TN

0909
1100
1400
1500
0400
0900
1100
1120
1200
1300
1500
1700
0400
0700
0900
1100
1300
1449
1500
1700
0§00
1100
1300
1500
1100
13064
1500
1600
0900
1100
0900
1100
1300
1400
1430
0900
1100
1300
6900
1100

36
36
36
46
36
36
36
36
36
36
36
36
46
38
46
J6
36
36
36
36
36
38
36
36
56
36
36
s
36
38
37
36
36
36
36
37
37
37
37
37

27
33
45
57
57
51
39
33
33
33
33
33
21
27
33

39
51
51
51
57
45
33
45
57
45
33
39
45
33
3
57
57
57
57
03
03
03
03
0%

M unnuWVLEe@RnnnLLOOHLDBL O Eennen

150

27

LONGITUDE
150 0% E
150 21 E
150 21 E
150 15 E
150 09 &
150 15 E
150 21 E
150 21 €
150 2t E
150 21 E
150 21 E
150 21 E
150 03 E
150 15 E
150 21 E
150 21 E
150 21 E
150 27 E
150 27 €
150 27 E
150 27 E
130 21 &
150 21 E
150 15 E
15¢ 15 E
150 21 E
150 15 €
150 15 E
150 15 E
150 15 E
150 09 E
150 21 €
150 27 E
150 21 E
150 21 €
150 15 E
150 27 €
150 27 E
150 27 E

E

TEMP.

15,6
18.3
18.3
16.4
17.2
18.3
1846
18,6
18.6
18.9
18,9
19.4
16.9
16.7
16.6
18.6
19.2
1v. 4
20.0
19.7
18.%
19.7
20+0
18.9
20.3
20,3
20.0
20.3
19.4
19.4

18.9

19.7
20,0
0.0
2§.0
18.1
19.4
19,4
19'4
19.4

SALINITY

WIND

DN,

AMT,

SEA

DN,

AMT.

SWELL

DN.

AMT,

WEA,

VIS,

BARQM,

81



veESSE .

ug

CHUISE STATION YH,
NUMBER

6l

MIH,

12

DAY TIME £ LATITUDE LONGITUDE TEMP,

12 1300 $7 03 5 150 27 B 19.7

SALINITY

WIND
ON. AMT,

SEA
DN, AMT.

SWELL
DN. AMT,.

WEA,

V].Sn

BAROM,

61



Vesde. CHJISE STATION YR,

W2
W2
w2
W2
W2
we
N2
W2
W2
w2
W2
W2
We

NUMBER

61
61
61
61
61
bl
61
61
61
bl
&1
[-B S
61

HIH.

11
11
11
11
11
11
11
12
12
12
12
12
12

DAY TiME £ LATITUDE

24
28
28
28
28
28
28
26
28

26
26
26

G700
0900
1100
id00
1500
1700
1900
0930
1100
1500
1200
1700
1838

36
36
36
36
36
3b
a7
37
37
57
37
57
37

57
39
33
39
51
57
03
03
03
Y
e9
09
03

nMnwnunuwnnn oy

LONGITUDE
150 03 E
150 21 &
150 21 E
150 27 &
150 27 E
150 27 E
150 15 €
149 57 E
150 03 €
130 15 E
15¢ 15 &
i50 03 &
169 57 E

TEMP,

1?!2
18.7
18.8
18.9
20.0
15.4
18.%9
17.8
18.9
20.6
20.6
18.9
18.3

SALINITY

WIND

DN,

AMT,

SEA

N,

AMT .,

SWELL

DN,

AMT.

Wia,

VIS,

BAOM,

0?2



VESSE. CHUISE SIATION YR, MIA, DAY [iME £ LAIITUUE LONGITUUE TEMP, SALINITY WIND SEA SWELL Wea, VIS, BAROMIY

NJMBEH ' DN, AMT, DN, AMT, DON. &MT, :
Wy 61 10 3 091is 3% 15 5 151 3 E 16.9
WY 61 10 3 1400 $5 21 5 150 39 E 16.7
Wy 61 10 7 1230 35 33 5 150 39 E 19.2
Wy 61 10 0830 35 33 S 150 45 E 18,9
WG 61 10 9 0900 56 15 § 150 .15 E 17.2
Wy &1 10 12 0900 §6 33 5 150 15 E 17.8
We 61 10 22 1130 36 27 S 150 21 E"17.8
We 61 10 24 0700 36 15 S 150 15 E 16.9

12



JES3SE- CRUISE STATION Yo, MIH, DAY TIME £ LATITUBE

NJMBER

[y
COOVDTETTONNFRPRPRRRSRPR

o
acoc

O s
oo Cc o

R e TR TN YN
[

[TERE
[y

e
I e

10
12
13
22
243
24

12
13
16
28

12
13
14
16
1¢6
19
21
22
23
28
30
31

10
12
13
17
23
24
25
26
29
30

o900
gyov
0900
090U
0900
0904
09049
0?00
0900
0v00
ae00
0¥00
0300
o%eco
0900
0soo
0900
0900
0900
1100
1100
1100
11040
0¥00
1100
0%00
0700
0v00
0900
0900
0900
0900
0900
ovoo
G900
0%Q0
0%00
0900
000

37
37
36
36
36
36
36
36
47
$7
$6
$é
37
47
7
36
37
37
37

37

$7
37
37
37
a7
37
37
37
37
$7
37
37
37
37
57
37
36
37
37

RV I LRV RURERT RY ]
e e R R R R A

=N

-
Gl Gl G4 Cal Gl W1 SO W G MO MO D N0 N0 G O g Gl O G

N WVLUVONUVNNUUNUOVBRLWLBNLOOUWVLNBNWLNWWNMNWWY

150

LONGITUDE

1590
150
150
150
150
150
150
i50
150
150
150
150
150
150
150
150
150
150
159
150
150
150
150
150
150
150
150
150
150
150
150
150
159
150
150
150

150
150

O O G MO Cak G G Gl Gl Bl Gl Cad G O G SO G D WD O Gl D Gl Gl Gl G O D G O G O G Gk O O G G
mmmmMmMmmmMmammMMMmMMTEMMmMMOMm MMM mmMaOmMmmMmMMmM MMM mm

w

TEMP,

2l.1
20.6
21.1
20.0
20.6
16.1
20.9
20.0
21.1
21.1
15.40
15.¢
14,4
14.4
15.0
10.6
15.6
16.1
15.0
15.6
16.1
15,0
15.0
16.1
14.7
15.0
15.8
18.3
16.4
16.7
15.3
i6.1

16,7

17.8
15.6
i5.6
17,2
16,7
16.7

SALINITY

WIND

D,

AMT,

SEA

DN,

AMT,

SWELL

DN .

AMT,

WEA,

vis.

BARQM,

22



vESIE L

x5
£S5
X5

X5
X5
X3
x5
x5
X3
x5
i3
x5
A3
X3
X2
A3
X3
L&)
x3
A

x5
X2
X3

X2
x5

- ¥

THJISE S$TATIUN YA,

NJRAER

i,

L el BT - s BRI Y A IR e S

[ T ol i sl el o ol ]
HEREM AR OODCOOoODO OO

DAY TIME 2 LaTITUDF LONMGITUDF

4
is
35
3a

34
34
3¢
34
34
34
AL
34
AL
5

34
35
35
36
36
36
36
36
34
5
34
3A

51

57

57
51
57
57
51
57
97
57
57
21
27
97
45

5
15
15
21
15
21
21
21
21

HDNAB NN BNV ANBDDNDWMIANIENIVVVNWVIN NN NN

-

151
150
150
151
151
151
151
1%
151
159
150
150
150
150
150
150
151
1538
150
150
150
150
150
150
150
150
150
150

W

(R R v R R

mTrmMmTmTTMMmMAM T AT MT MTMTMTT T T Dihm T

TEMP,

16.7
15.6

15,6

16.7
16.%
16.9
16.9
16.1
16.7
15.8
15.8
16.1
16.1
16.1
16.1
16.1
70,8
17,2
17.2
1d,%9
18.%
19.4
19,4
19.2
18.9
19.2
18.3
18.9

SALINETY

DN,

WINT
ant,

SEA

NN

AMT .,

SWELL

un,

AMT,

HEA.

VIS,

HarD™,

€7



VeSSE_ CRUISE STATIUN YA,

-

NUMBER

61
61
61
&1
81
61
61
61
61
61
61
61
61
61
61
61
61
61
&1
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
&1
61
61
61

MTH.

10
10
10
10
10
10
10
10
10
10
10
10
10
10
Rl
10
10
i0
0
10
10
e
19
10
1q
190
10
10
14
10
10
v
10
19
10
10
11
11
1l
11

DAY TIME £ LATITUUE

12
1z
12
i3
22
22
22
22
24
24
24
24
24
24
24
29
29
29
2¢
29
29
3¢
e
3D
30
ag
30
30
30
31
31
31
31
31
31

[+ = S R

0700
0yoo
G930
Q%00
0900
1000
1100
1200
0800
0900
1000
1100
1200
1400
1500
D700
6900
1000
1180
1300
1500
09G0
1000
1100
1200
1400
1400
1500
1600
W]
1000
1100
1200
1500
1400
1504
0900
1100
1200
1400

36
36
36
36
36
36
36
56
36
36
36
36
§é
36
36
36
38
36
Y]
$6&
38
36
J&
36
3&
36
16
36
36
J6&
36
36
36
36
36
46
36
36
38
L1

L5
i5
15
15
13
i5

15
15
15
21
21
21
i5
15
13
15

15
15
i5
15
15

15
15
15
15

15
15
15
15
21
27

WU AWOLWMOLULWOMLOOUNOLOODOMOONOnNU@nVTEVIVOYnWenwm

LONGITUDE
150 9 E
150 21 E
150 27 E
150 15 E
15¢ 21 E
150 27 E
150 27 E
150 27 E
150 15 E
150 27 E
150 33 E
150 33 E
150 33 E
150 27 E
150 21 E
150 8 E
150 21 E
150 27 E
120 21 E
150 21 E
130 21 E
150 21 €
150 27 €
150 27 E
150 33 €
150 33 E
150 27 E
i50 27 E
150 21 E
15p 21 E
150 27 E
150 33 E
150 33 E
150 27 €
150 - 15 &
150 15 E
150 21 E
150 27 &
150 27 E
150 27 E

TEMP .,

20.3
17.8
19.4
17,8
18.3
1B.6é
18.6
i8.9
18.8%
18.9
19.2
19.4
16,7
18.9
18.9
18.3
18.9
18,%
19!1
18.9
19.2
18.9
18.9
18.9
18,9
1.4
18,9
18.9
18.9
1%.7
18.¥9
18.9
20.0
19,4
19.4
19.4
18.9
19.4
19.4
19.4

SALINITY

WikD

DN.

AMT,

SEa

ON.,

AMT.

SWELL

DN,

AMT,

WeA,

V1S,

Bary

2



VESSE.

Xé
Xé
xé
X6
L3-]
X5
Xé
xé
Xé
L3-]
£
X6
Xo
xe
xé&

o L ]

CRUISE STATLON YR,

NUMBER

61
61
61
61
61
61
61
61
61
61
61
61
61
61
61

MIH,

11
il
11
11
11
11
i1
11
i1
11
11
11
11
il
11

DAY TIME & LAT]ITUDE

WU OCC O @D a

[ E T
B RN ]

f
~d

1400
1500
000
1000
1100
1200
1300
1400
1500
0800
0sco
0900
1000
1100
1200

36
36
56
36
36
36
35
36
36
36
36&
36
36
36
36

15
15
15
21
27
27
21
15
15
15
15
15
21
21
15

WOV WBn v,y

LONGITUDE
150 27 E
150 15 E
150 21 E
150 21 E
150 21 E
150 27 E
15¢ 27 €
150 27 E
150 15 E
150 15 E
150 15 E
150 21 E
150 21 E
150 21 €
150 15 E

TEMP,

19.7
18.9
18.9
19.2
19.2
19.4
19.2
18.9
18.9
18.3
17.8
18.°9
18.9
18.9
16.9

SALINITY

WIND

DN,

AMT,

SEA

DN.

AMT,

SWELL

DN,

AMT,

Weh,

VIS,

BAROM,

T



veESSt. CHUISE STATION YA,

NJMBeR

MTH,

WD MO O WO W0 0N G WO WO DG WO WD N WG G D

DAY TIME & LATITUDE

Lo o ol e A o+l EVI SN PN PN Y

N R M s
RN COC NN

0830
0vou
1000
1:00
1300
1400
avyoo
1200
1230
1400
1430
1600
1630
0900
1000
1100
1400
G800
1000
1200
1400
0800
0900
1000
1100
1200
1330
1000
1130
0900
1100
1300
0vag
1100
08900
10064
1200
1000
1100
1200

36
36
34
36
36
36
36
36
36
36
36
36
36
56
36
36
kY]
35
36
36
36
36
56
356
36
36
$5
35
34

35
35
&%
46
36
36
36
36
46
36

21
15
%
15
0%
15
0o
15
21
21
21
21
21
21
15
21
15
15
21
21
21
15
15
21
27
33
27
03
57
15
33
51
21
15
21
09
09
21
15
09

nmuununununEUuOEUVIOUOWLUInNHOHNNOnOVLLBRouEsuoLLny

150

27

LONGITUDE
15¢ 15 €
150 21 &
150 21 E
150 15 €
150 27 E
"150 27 £
150 27 €
150 21 E
150 21 E
150 27 E
150 27 E
150 27 E
150 21 B
150 21 €
150 21 E
1506 21 €
150 27 E
150 15 E
150 15 E
150 15 E
150 15 E
15¢ 15 E
150 21 E
150 15 &
150 15 €
150 15 E
150 33 E
151 03 &
150 57 E
150 51 E
150 33 E
150 15 E
150 21 &
150 15 E
150 15 B
150 33 E
150 33 &
15¢ 27 E
150 27 E

E

TEMF,

14.4
15.0
16.1
i5.8
16,7
17.2
15.6
16.1
16.7
16.7
16.7
16.4
16.4
16.1
17.2
16.1
16.7
16.1
15.6
16.1
16.7
15.6
16,1
16,1
16.1
15.6
17.2
18.9
18.3
18.9
17.8
17.2
18.3
19.2
18.9
20.0
20.0
18.3
18.9
18.6

SALINITY

WIND

DN,

AMT,

Sea

DN,

AMT,

SWELL. .

DN,

AMT,

WeA,

vis,

BAHQOM,

97



VeSSl

CHULIS5E STaTiOn ¥+,

NJMBEH

Min,

10
10
10
10
10
10
16
10
10
16
10
10
10
10
10
1d
i0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
b]
10
10
10
10
11
il
11
11

DAY YTitMe £ LAaTITUDE

1400
1500
1600
0930
1100
1200
13350
1430
1600
0900
Liau
1500
1200
1600
08G0
0990
10G0
1200
1400
1500
1600
1800
0900
1000
1200
1400
1600
o800
0930
1030
1230
0¥30
1030
1200
1400
1200
0%0u
1100
iz20U0
130U

56
36
36
36
36
56
56
36
36
$6
$6
36
36
$6
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
56
36
56
36
36
36
36
$6

15

27
27
21
21
21
21
21
21
21
15
21
21
Z21
15
15
09
15
15
15
15
15
15
15
13
15
21
15
1%
13
21
15
15
21
27
21
15
15
21

MUV WVNOUONHLNBHLURNGONNnOHOUODELULEHULONnunY®

LONGTTULE
150 21 E
150 27 E
150 21 E
150 27 E
150 27 E
150 27 E
156 27 E
150 21 E
150 27 E
150 27 E
150 21 E
150 21 E
150 27 E
150 09 E
150 21 E
150 21 €
150 27 &
150 27 &
150 33 E
150 15 E
150 15 E
150 15 E
150 15 E
150 21 E
150 21 E
150 15 E
150 15 E
150 15 E
150 21 E
150 21 E
150 33 E
150 21 &
150 21 E
150 27 E
150 27 E
150 21 E
150 21 E
150 21 E
150 15 &
150 15 €

TEMP.,

18.3
18.6
18.3
18.3
18.¢6
18.¢
18.9
18.9
18.9
19.4
19.4
19.4
19,4
18.3
18.1
17.8
18.6
19.4
18.9%9
18.9
18,9
18.9
18.6
18.9%9
19.1
18.9
18.9
17.9
18.9
19.2
18.3
18.9
17.9
20.0
20.0
20.0
18,9
19.6
19.4
19.2

SALINITY WiND Sea SHELL Wed, viS, BARQM,
DN. AMT. DN, AMT. DN. AMT,

Le



VESSk. CHULISE STATION YA,

NUMBER

61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
&1
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61

MIH,

11
11
11
11
11
11
1
11
11
11
11
11
11
11
11
11
11
11
i
11
11
11
11
1i
11
11
11
11
11
11
11
11
11
11
11
11
11
11
i1
11

DAY TIME ¢ LATITUDBE

WML LT T T NNV & B b

09400
1100
1300
1009
1309
1500
0839
1300
1600
1800
1100
1300
1509
1709
0900
1030
0900
1000
1200
1300
071%
08400
awao
1100
1400
oB00
0900
1300
1300
0%30
1200
1400
1530
0900
1100
1400
0900
1200
1400
1630

35
36
35
35
35
36
38
36
38
36
3
35
38
36
36
38
36
36
56
34
35
34
36
56
s
36
38
36
36
36
36
36
35
38
38
36
36
36
46
36

15
27
21
21
09
21
21
21
33
33
21

39
51
39
33
27
21
21
21
21
21
21
21
21
21
15
33
27
el
33
e7
33
27
33
21
33
27
21
21

mmwwwmmmmmmwmmmmr.nmmmmmmmmmmmwwmmmmmmmmmw

LONGITUDE
150 21 E
150 21 E
15¢ 15 E
150 21 E
150 27 E
150 15 E
150 15 E
150 15 E
150 21 &
150 21 £
150 21 €
150 21 €
150 21 E
150 15 E
150 15 E
150 21 E
150 21 E
150 27 E
150 21 E
150 21 &
150 21 E
150 27 €
150 27 E
150 33 E
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OCEANOGRAPHICAL STATION LISTS

1. Hydrological and planktological observations by F.R.V. Warreen in south-eastern Australian
waters, 1938-39 -
2. Hydrological and plankiological observations by F.R.Y. Warreen in south-eastern Australian
waters, 1940-42
. 3. Hydrological and plantological obskervations by F.R.V. Warreen in south-western Australian
waters, 194750
4. Onshore hydrological investigations in eastern Australia, 1942-50
5. Estuarine hydrological investigations in eastern Australia, 1940-50, Queensland: Nerang and
Coomera Rivers, Moreton Bay and Brisbane River, Logan River, Dunwich Oyster Lease;
: New South Wales: Richmond River, Clarence River, Macleay River, Hastings River, Manning
- River, Port Stephens, Tilligerry Creek, Hawkesbury River
F 6. Estuarine hydrological investigations in eastern Australia, 1940-50. New South Wales: Middle
] Harbour and Port Jackson, Georges River-Botany Bay
7. Bstuarine hydrological investigations in eastern Australia, 1940-50. New South Wales: Port
Hacking, Lake Illawarra, Shoalhaven River, Jervis Bay, Clyde River, Moruya River, Tuross
River, Wagonga Inlet, Victoria: Pert Phillip; Tasmania: Tamar River, Derwent River,
Huon River, D’Entrecasteaux Channel, Pittwater, Lake Dobson (freshwater), Penna Dam
({freshwater)
8. Hydrological investigations in south-western Australia, 1944-50
9. Records of twenty-four hourly hydrological observations at selected stations in eastern Australian
estuarine systems, 1942-50. Queensland: Logan River; New South Wales: Richmond
River, Clarence River, Macleay River, Hastings River, Manning River, Port Stephens,
Hawkesbury River, Georges River, Port Hacking, Clyde River, Tuross River; Tasmania:
Tamar River, Derwent River
i 10. Records of twenty-four hourly hydrological observations at Shell Point, Georges River, New
South Wales, 1942-50
11. Analyses of bottom deposits in eastern Australia, 1946-50
. 12. Estuarine hydrological investigations in eastern and south-western Australia, 1951
o 13. Analysis of bottom deposits in eastern and south-western Australia, 1951 and records of twenty-
four hourly hydrological observations at selected stations in eastern Australian estuarine
systems, 1951
14. Onshore hydrological investigations in eastern and south-western Australia, 1951
. 15. Estuarine hydrological investigations in eastern and south-western Australia, 1952
: 16. Analysis of bottom deposits in eastern and south-western Australia, 1952 and records of twenty-
four hourly hydrological observations at selected stations in eastern Australian estuarine
b systems, 1952
17. Onshore hydrological investigations in eastern and south-western Australia, 1952
; 18. Onshore hydrological investigations in eastern and south-western Australia, 1953
} 19. Onshore planktological investigations in eastern Australia, 1945-54
- 20. Surface sampling in the Tasman Sea, 1953
21. Estuarine hydrological investigations in eastern and south-western Australia, 1953
22. Further onshore planktological investigations in eastern Australia, 1945-54
23, Planktological investigations made by F.R.V. Derwent Hunter in castern Australian waters,
1952-54
24. Onshore hydrological investigations in eastern and south-western Australia, 1954
25, Surface sampling in the Tasman Sea, 1954
26. Estuarine hydrological investigations in eastern and south-western Australia, 1954
27. Onshore and oceanic hydrological investigations in eastern and south-western Australia, 1955
- 28. Surface sampling in the Tasman and Coral Seas, 1955
29, Fstuarine hydrological investigations in eastern and south-western Australia, 1955
30. Onshore and oceanic hydrological investigations in eastern and south-western Australia, 1956
31. Surface sampling in the Tasman and Coral Seas and the south-eastern Indian Ocean, 1956
- 32. Estuarine hydrological investigations in eastern and south-western Australia, 1956
: 33. Coastal hydrological investigations in eastern and south-western Australia, 1957
.' 34, Coastal hydrological investigations at Port Hacking, New South Wales, 1957
) 35. Coastal hydrological investigations at Eden, New Scuth Wales, 1957
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OCEANOGRAPHICAL STATION LISTS
(Continued)

36. Surface sampling in the Tasman and Coral Seas, 1957

37, Hydrological investigations from F.R.V. Derwent Hunter, 1957

38. Coastal hydrological investigations in the New South Wales tuna fishing area, 1958

39. Surface sampling in the Coral and Tasman Seas, 1958

40, Coastal hydrological investigations in south-eastern Australia, 1958

41, Oceanic investigations in eastern Australian waters, F.R.V. Derwent Hunter, 1958

42, Coastal investigations at Port Hacking, New South Wales, 1958

43. Oceanic investigations in eastern Australia, H.M.A. Ships Queenborough, Quickmatch, and
Warrego, 1958

44, Oceanic observations in Antarctic waters, M.V. Magga Dan, 1959

45. Coastal hydrological investigations in eastern Australia, 1959

46, Coastal hydrological investigations in the New South Wales tuna fishing area, 1959

47, Coastal investigations at Port Hacking, New South Wales, 1959

48, Oceanic investigations in eastern Australian waters, F.R.V, Derwent Hunter, 1959

49, Coastal hydrological sampling Rottnest Island, W.A., and Port Moresby, Papua, during the
LG.Y, (1957-58), and surface sampling in the Tasman and Cora! Seas, 1959

50. Surface sampling in the Coral and Tasman Seas, 1960

31. Coastal hydrological investigations in eastern Australia, 1960

52, Coastal investigations at Port Hacking, New South Wales, 1960

53, Coastal hydrological investigations in the New South Wales tuna fishing area, 1960

54. Investigations by F.R.V., Derwent Hunter on the eastern Australian tuna grounds in 1961

55. Investigations by F.R.V. Weeratta on the South Australian tuna grounds in 1961

56. Investigations by F.R.V. Marelda on the eastern Australian tuna grounds in 1961

57. Investigations by F.V. Estelfe Star in Western Australian waters in 1961

58. Temperature observations from Australian tuna fishing vessels in 1961




