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Compiled by D.J. Roci-IF‘{)RD .

FOLLOWING a period of war service, F.R.V. Warreen was recommissioned
for research in 1947. Since that date she has been stationed at Perth and

has undertaken oceanographical work in south-western-Australia..

_ I. OCEANOGRAPHY U
Most of the cruises have been concerned mainly with the survey of pelagic
fish occurrences in either south-west or north-west Australian waters.
During the early cruises no hydrological observations were made, but

. plankton hauls were taken at regular stations. Subsequently, however, the

area was’ traversed by oceanographical section lines at the followmg

. localities: Bald Head — King George’s Sound, Rottnest Island -<
-Fremantle, Hummock Island — Geraldton, Cape Inscription — Sharks -

Bay. On each of these section lines stations were worked at distances of
10, 20, 30, 40, 60, and 100 miles off shore.

II. HYDROLOGICAL OBSERVATIONS

Owing to alterations amidships in the post-war refit, the space allocated to
a laboratory in the pre-war design of F.R.V. War*reen was drastically
reduced and shipboard laboratory nutrient determinations were 1mposs:ble
The section lines were, therefore, selected in close proximity to air .

transport termmals and the samples ‘despatched to the Perth laboratory -

ag soon as posmble after collection. The time between collection and
analysis rarely exceeded two to three days. Some storage errors in the

nutrient results are therefore possxble although no quantitative estima-
tions can be given.

(i) Temperature. -—Temperatures were taken with deep—sea reversiny
thermometers, as were those recorded in Volumes 1 and 2. No duplicate
temperature readings were taken, so that an accuracy of +£0.015°C, as

‘determined by duplicate readings on Warreen data (Vol. 2), can probably

be assumed correct.

(ii) Salinity.—The procedure recorded in Volumes 1 and 2 was
followed.

(iii) Depth.—All depths are corrected depths using ‘unprotected
thermometers according to the method originally developed by Schumacher
(1923).
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The method of calculation used by Wust (1933) in the thermometric
estimation of depths on the Meteor expedition has been followed.

" (iv) Phosphate P.—Phosphates’ were determined by the method -
given in Volume 2, except that, as no laboratory space was available, all
analyses were carried out in the Perth laboratory, using a Spekker absorp-
tiometer with 4-cm. cells and the Ilford 608 filters. :

(v} Nitrate N.—Nitrates were determined by the method given
in Volume 2. As with the phosphates, all analyses were carried out in the
Perth laboratory, using a Spekker absorptlometer with 1-cm. cells and the
Iiford 602 fiiters. : :

(vi) Hydrogen Ion. —The pH determinations were made in the Perth
laboratory on samples preserved with mercuric chloride according to the

- method of Ibénez (1930). A Cambridge glass electrode pH meter was

employed

(vii) Dissolved Oxygen —The method recorded in Volume 2 was
followed. . '

I PLANK‘I‘OLOGICAL Onsmvuxons '

In the earlier work done by F.R.V. Warreen in south-eastern Australian
waters (Vols. 1, 2) the plankton programme was closely associated with
the hydrological stations, but during the period covered by the present
station list plankton hauls were frequently taken at stations not on the

. oceanographical section lines at whlch hydrologlcal observations were
-made. '

The’ followmg notes refer to each of the columns of planktologlcal
observations : :
(i) Type of Gear —N'?O “Dlscovery"-type nets were used throughout
the mvestlg'atmns. ‘The following abbreviations have been used
V = Vertical haul,
0= Obhque haul,
H = Horizontal haul.

(ii) Depth.~The depth is expressed in metres. Deta:ls are given of . -

_the depth of oblique hauls and the sections covered in vertical hauls.

(iii) Duration.—The dnmtion of horizontal hauls is given in minutes.
(iv) Volume.—The hauls were preserved in formalin and upon then-
receipt at Cronulla the volume was determined. '
~ (v) Dominant Organism (D.0.).—As the catches were being studied
a note was made of the animal group or groups which, from visual
inspection, were obvxously predominant. The following abbrew iations haw .

'been used o
C = C.rustacea.
Cp == Copepoda,
Ch = Chaetognatha,

4



.Coelenterata, .

Co =
F = Fish egygs and ]arvae,
M = Mollusca,
- T = Tunicata (Thahaceae, Cope]ata),
D = Diatoms.

(vi) Ccmnts —In Volumes 1 and 2, dealing with the results obtained
by F.R.V. Warreen in south-eastern Australian waters, counts were shown

for certain organisms occurring in the plankton oatches This practice was _
discontinued in Volume 3. .

| IV. PERSONNEL .

The collectlon and analysis of the hydrologlcal material in this volume have
" been the responsibility of Mr. R. Spencer, the hydrologist, assisted by Mr,
A. Middleton, the Technical Officer (hydrologist), both stationed at Perth.

“The depth calculations were carried out at Cronulla but all other
* transformations and calculations have been under Mr. Spencer's direction.

" 'The plankton hauls were made on the vessel by Mr. Bruce Shipway, -

" Sea-going Technical Officer. The material was all handled at Cronulla,
where volumes and dominant organisms were determined'by Miss Patricia

. Kott, assisted by Miss Marcia Whltehurst
Certain pelagic Tunicates, fish eggs and larvae, and Chaetognaths
have been removed from one-tenth portions of the collections. These are

being studied respectively by Dr. H. Thompson, Mr 1 S R. Munro, and
Mr.J. M. Thomson
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¥.R.V. Warreen

HYDROLOGICAL OBSERVATIONS |

. Date | Station Position ;’3 pt::;.r r;zr Cl%%s | $%/00 .I o
16,44 | 1/47 | 39° L4378
| © |1t e
19,4v | 2/47- | 55‘45' :
| - |136°u5' R,
s | 37 37'15" |
AR " |133°101 &

v | w7 | 30370 s,
- _129 L5 B,
v | 5/47 317 55030% 8

- [128%81rE, |-
9.v | 6/47 | 20°251 g,
| S |30k,
130y | 7/47 33 40 s,
| 12°15' B, |
M |87 | 32 59'30" 8|
1 128°201 8, -
1139 | 947 | 33°s8" S.
o ' 122’52'-1:.
120, v '1o/u7' 5400' s,
| |1fusr R, |
2wy |11/47 | °59¢ s,
- - [118°20 E,
11.vi1|12/47 | 200" 5
: 122°221 B,
C[36.vi1(13/47 | 33%2r s,
T e
|/ | R 2 s,
123°22' E,
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F.R.V. Warréen .

HYDROLOGICAL OBSERVATIONS

Date Station Positlon ""':E ‘Dopeh | Teimp o
, , ‘ $E1 (m) oc. CI%00 ?/oo gt
1847 B
17 vasi15/7 35 58
- | 12260 B,
 |savafreng | 30 s, |
o N EE AT,
19.vi117/47 | 33° 21 3,
. (1247151 E.
18/47 33 7' 8,
12,,° 261 B,
22.vi1(19/47 | 33°048" 8,
‘ 12,° 5' E,
|23.v14| 2047 | 33°58¢ 8,
' . 123°29* B,
lapvis 21/47 3:. 20" 8,
115°56" &,
28,vi1(22/47 | 35° 3 g,
116’29' E,
2 ix (23/07 29 10* s,
B PETASY T
2.1z [ 2/47 | 260010 8,
: 113° 27+ R,
26.4x |25/47 2718¢ g,
| 113°21 E,
Lx 126/47 | 220 4' 8,
' 113°37¢ B,
C[13.x | 27/47 22311
I - 114 42' B,
U.x (28/47 | 21%31° 3,
115° 11 g




- F.R.V. Warreen
HYDROLOGICAL OBSERYATIONS i PI.'ANKTOLQGICAL OBSERVATIONS .

01 offe| pH | POP }é et D(er:.t)h' E% ,TEE’E g: T ;cl.our‘tm v
¥70 . | 30‘;005_
- :n_ |30 zscp
m |z 30 o,
T |5 || sl

N70 | B 30 22(p

¥70 |E  [30{ 21[op

X70 | H 30 [125 |n

? N70 | EH 30( 1D
| o [ o] mpe
70 | H _3615p
" w0 ' (30| esjm|
| ,
w |z | |ak

ﬁ?o_-g B [30|13m
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7 F.RV Warreen
. : _ 33 HYDROLOGICAL OBSERVATIONS
-:Dato. “Station . Pos_ltlon E'é. I:::;h ‘T;n: Cl°loo s°{o°' o 5
T | |
(15.x | 29/47 asz s, .
- 11:;13'3.,.-
30/u7| 21%52¢ g
|11’ 320 s.
x| 247 2%78, |
| | . [114°11030% R
B | 32m] 280270 s,
. | 113°44' E,
1E - - 33/‘57 25035' 8.
B | usarg, |
1 | g zs’zz-

U . o.xt | 3547 32‘ 3 g 0 |19,40(19,77| 35,71 25,47
. 11#17'3, 20 119,40 .77 .71 .47
¥ | 50 119,25 .76 .70 + 50
100 18,19/ ,86 .88 .91
I : m 15.85 .,82 cm : .hz
I 300 15182 085 ' 086 o‘l‘s.
- |00 125,90 .83 .82 42
P g 700 |U.120 L78 .73 T4
/1) 324 308, | | o |19,48/19,74 35.62 25, 39|
o - |113°301 B, 20 (19,50 .75 - .68 .

: 5 li7.61| . .87 .90
3 300 12,021 .52 26
H 500 i-.9,34 ,26 3,79
: 10,4 | 3747 32‘00' T .
}11951'1:.,\
10 -




F.R.V. Warreen:

| Hf]D.ROLOGICAL OBSERVATIONS | . PLANKTOLOGICAL OB,SEI:{VA.TIVOhllS
0, bl H‘ ro P' £ th _D_epth,.‘.é;:':-s:-d __ Count
: 2y P ol - _m EElziia) 1w |
im0 (B Jo'zo_ax -
S| w0 | B10 }30| bojop
wo | B |30]s28lc
C|wolm 3| tlp|
w0 | B 30{ 10|7
N70 | B |30] 0D
5,31 99 2 [ 22]
.37{100 ol 8
I3 974 2| 25 -
“ole| 98 3|20
«J9| 5 | 3k
.33{-98| 2117
o391 9y 3%
| »551 9 3 {25
5.38(100 6 | 3.
381100 512
.45 98 BERES
.50| 96 6| 25
.67/ 96 9 |45
.52| 90 .8 | M2
il 87 1 {110 N
.32| 78 2 |155] .
N7O | B 30| 2
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F.R.V. Warreen

Dite Station

Position

Sounding

MYDROLOGICAL OBSERVATIONS

(fathoms) |

&pth
{m.)

Temp !
°z.

Cl1%0

§%/00.

ot

1947

10.xi |38/47

39/u1

- {40/47

22.x1

23.xi | 43/47

(b7

32° 3t 8,
115 5t ®
3 8,

32 3 s,

32" 30 s.
11,°411 B,

3320 S,
11516'8_

33 A's

115°16¢ 3 '

115 168, |

ETRy 53'30" R

'§§§§§§330§§§§§§380 §830;§§§§§§880'

|19, 32

116,22

18,99
18,51
17,58
16,40/
15,25
12,9i,

9,00

6.98|

19.58|:

19,38
16,24

181
17.8

15,09

13.91

12,01
9.32

- 7.60

18,28
18,31

16,62
15.45
14,52
12, 22|
10,05
8,90

19.77

19,52 .

18,30|

19. 79| 35. 75

18,11]
. .8

.82
73
.68 .55
[ .19
o 2 34, 76
LJ .58

. -77‘

12



F._R.V. Warreen

HYDROLOGICAL OBSERVATIONS |

. PLANKTOLOGICAL OBSERVATIONS
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F R V. Warreen

Date - St‘ation

Poslt!on :

Sounding
(fathoms}

HYDROLOGICAL OBSERVATIONS

Dapth |

(m,)

Temp '

oc, . | Cl%o §%e0- o

1947

B.xt [u5/A7

27.x4 [46/47

Lox [47/47

224 [48/47

it U9/7

7.xit|50/47

| 8oxti 517

52/u7

10, x41 53/h7

11, xi1 (5447

13,241 55/:»7

56/47

14, x14 57/47

2 xi |4h/47

33'25'
115 11

33 14
115 3

33 310
33038
115 00'

34°38°
114°501

33 561
214°43

113° 51'

33 25"
115°18¢

33 32°

33034 5

115° 28 '

32 'S
115° 3'E

32 53' 8
115 15' B

52 10!

115 20 E

115°10" 3,

3323 s,

S,
B,

8
B
S
E
3,
E,
S
E
S
E
s
E

5,

1115° 2'30" E,

115° 7'30- B
33, 22"

S.

TR




F.R.V. Warreen

[HYOROLOGICAL OBSERVATIO

Net

| ¥70
|3

N70
X0

PLANKTOLOGICAL OBSERVATIONS

V-’olmn.
(ccs.)

{min

[Durati

9

&

-9: -g_" g =

w0
| “7° 
1 w0
K70
X70
X70

N70




_ F;R.V. Warreen

. :'.E HYDROLOGICAL QBSERVATIONS
Date Station Position 22 | epeh | Tem o or

- ] : " . 22| (m) oc.p 1 Cl%0e { §%00 L
15.4v | 1/48] 32° 3¢ g, 0 (21,84 19,6835, 55| 21, 73
' 115°16' B | 20 |2t,12( .69 .57 .91
50 (21,2, .71 .61 ,91
100 122,48 .73 .64 59
150 22.10-0 077 ’ 071 ' 066
- 248|320 3 s. O |22, 39 i19,68|35,55! 24, 54
| 50 j22.83 .68 .55 b
100 122.14| 76| 70| .73
150 122,00| .80 .77| .82
200 (18,79 ,8| ,88|25,76
300 11442 ,69| ,57!26.56
500 | 9,29! ,27(34.81 95
16.1v .| 3/48 32 3' 0 122, 8, |19,66|35,52 |2, 39
‘ o 53'30- R 20 (22,69 68| .35| .ié
o 50 22,89 .67 531 .39
100 122,04 72| .62 .70
150 [20,30| .77 .71 25, 2
200 119,09 .8 .86 .67
(300 [14,28! ,67( .53 26, 56
500 | 9.29| 243476 .90
80O | 6,63 .10/ ,51(27.10
 4/48 32 3*8 0 |A,51 /19, 80|35, 77 2, 96
- m. 17' B 20 22,38 .80 .77 .11
' 50 [, .81 .79 «91
- |100 119,401 ,83| ,82|25.56
150 116,94 .81 _79/26.15
300 13.25 «58/ .37 .65
500 | 8,62| ,22|34,.72 .98
800 | 449! .06 327,30
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HYDROLOGICAL OBSERVATIONS [ . -

_PLANKTOLOGICAL OBSERVATIONS
[]

ote

pH

K3

PO‘-Ii A d‘

&

Net

Depth -
m).

Duratio!
{min.

~| & 1 Count

7 lol—
Bigl v a

Yolu

i

b 79

15,03

4. 28

Boew~wHONR OPNWO

VY. Y. ¥ JV)

I 4

sgamu;per.

o

455

. b
WOOOWw @gaumouuo Bonnooo - Y-Y-Y-X]

N70

N70

N70

N10

{0 100-0

0 100-0

v 100-0|

0 1000

éom

] 60im|

22|Ch
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' ‘ F.R.V. Warreen _
1j ] ‘ E“-: HYDROLOGICAL OBSERVATIONS '
| !;t . . -Date Station. "Posltlon E :: c::‘,;., T::’ %o | $%0 m:
AR - [t6.av | 5/8) 32° 3' 0 (23,27 (19,6635, 52| 24, 26
HEM 150 17,78 .83 .82 .97
e | 200 116,36 .77| .71|26,23
T - o 300 [16.08( 73! .64 .2
o , _ 500 | 9.47{ ,23!34. 74| .86
1S . | 5 ‘ ' ‘ ,
I 17.4v | 6/48| 32 3¢ s. O (20, 32|19, 8635, 88|25, 36
. 113° 50' 20 119,99 .85 .86| .ub
i L S o ' 100 [18,13! .86 .88/ ,93
L . : - " 150 (16,41 .78/ .73| .86
I . : 200 113,95! .87 ,35|26.49
| . 300 111,55) .50 ,23! .87
' 500 | 9.20( ,25\34,78| .93
. |22.4v | /48 32 36! s. |
. | - 11s° 27' '
o S o .
5 25.4v | 8/u8| 33° 25-30- 8|
T ‘[115%°20v @
9/u8| 332271 s,
115° 16 2,
126, 4v | 10/1,8 35 2's
1523 B
11/48] 33°18' g
_ 115°171 g,
28.1v | 12/48 38271 s
b 58'
lv [13/48 33 ko' 8.
R ETA 52' E,

18




F.R.V. Warreen -

JTHYDROLOGICAL OBSERVATIONS | . -

PLANKTOLOGICAL OBSERVATIONS. -

- | Depth |8=|2~1.
Oy e Net ":t) K -:E | % 3 g
101 5| o/ w0 lo100-0] | 6l
101 1 L '
105 3
46 110k | . ]
95 3
83 3
97 8
88 | 28
| |57 |
98 ‘5 N70 {0 100-0 slod
98 0 S |
97 3|
95 2
100 5
93
85
68
N70 |® 3(cp
¥70 |H 30/cy -
N70 |0 30-0 4o
N70 |H 11/cp
N70 |0 30-0 Liop
N70 |H uslr|
N70 |H 64 lon

19
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il _ L F.R.V. Warreen A
1 .. B _ - es HYDROLOGICAL OBSERVATIONS
? : _ | Date 'Sut.iqn .. Position - Eg 3:::;: ‘l‘;:? 1 C1%o | $%0 | o
TRER 6v | /48] 36° 4 s, | ,O[18.77/19. 80|35, 77| 25,43
1 "1 ’ ' . 501?-81 077 071 088
i ‘i‘ 1w 1&.‘3 165 cbs 26.#5
I" 200 13,77 .56 e 52
ok 500 9.36| .22{34.72] .8
& 800 7. 73 .16 .61 27.04
15/68| k00t 8, . 0(17.40119, 77135, 71| 25, 98
- ] 11800 &, 20/17.32) .76 .70| .99
;I:! 100 1’0090 055 -52 025
150112,81| 43| .10 .53
" 200/12,17] ,37/34.99| .76
-'.!,3 500 909"’ 028 '83 085
l! Sm 9.01 .21 .70 091 -
A | 16/48] 35°4650 g Q120,25 19,7935, 75/ 25, 28
‘i . i E - 50}19,30 .80, .77 « 55|
‘i lm 18.87 .& _7 ‘&F -71
; 150115911 ,62| . u4k|26.12
. 200/14,06| ,60| .41 .51
|1 00113, 2, .56 34| &2
1 500120,21| 313,88 .a
: 800/ 8,64( ,18/ ,65 .92
1000| 5,87 .12| .s 27.23
20




- F.R.V. Warreen

PLANKTOLOGICAL OBSERVATIONS

%1 | Depth. 8~ i~ o " Count ~
Po"P.-g_ et (m) 53“35 gl 1| wjmiw
o| 6 W70 [0100-0{. | Liop
2| 3l'wp0 |B - 15':.2%
1] 3 | |
0| 13;. -
| 1|13
: 30
.26| 78 k7 (230
4. 68| 66 57 [350|
5.33| 96| - 0 | 6] N7O |0 100-0 2i0p
35| 96| . 0| 3 N70 [0 200-0| | 15/ -
+7e|101 0| 6/ N7O |[H 151 51Cp
.81 1100 6 |19 ' :
.89 97 12 | 58| . '
.96 95 17 [105|
6,03 Sb 21 150
09| 93 2, (205
W09 | Th| L7 12957 .
5.07| 95 O 3/ N70 [0 100-0 | 6/0p
.09 98 o 3 N0 |H  ['7| o
220 9% 0] 3|
+351 93 6|11
35|91 8 11
.35 89 =41 | 25
A3 85| 19 (130
w391 82 30. 175
be91 [ 70 39 .[230|

21




AT . e RTEETE P T T

;“;55' o - . FRV Warreen '

HYDROLOGICAL OBSERVATIONS

Dapth | Temp

Date . | -Station Position
‘ 1 {m) °c.

Cl%ee §%0 ot :

Sounding
| (fathoma)

1948 ‘ '
SIRE on 7.v | 17/u8] 35 35'30" & 0|20. 99 |19. 75| 35. 68| 25. 02}
HE : . | 50/20,75| .79} .75| .15
Bh - ; | | 1solis.68] .8 .8 .62
N oo | | | ] 200{17.50| .72| .62 .89
| ‘ | R | | 300{15,87| .76| .70{26,33(
12.30 n7‘l- 066 27006
9.8 .49 .24 .17
9.00| .23|3k 7 25.%

20, 81 {19, 75| 35. 68| 25. 07
20,79 .76| .70| .10
20,81 ,78 .73 .12
20,76] <79 75! o1k
20,76! .80 .77 .16
19.75| .80 .77| .43
13.07| .54 .30 26. 63|

L | 18| 35 25'30' a
ool ~ |118°00° B
| |

|

8, BE8%8s8. 888

19/u8| 35°16' 8, |
| na’oo' E. 20.91| .77| .7 .08

20,91 .75 .68 .05|

wn
L=

1 v zo/w 3L ' s.-
119°40" B,

2A.vi | 2/u8| B2 5'8,
R e 12315'1:.,

F R |2uews | 20708 38° 28,
R ' 12°50" T,

25, ve | 23/u8| 33 2 s.
o 124’50 B
3.vii| /48] 34 9' 8,
- ' 120 OO'E

20, 49119, 76| 35. 70| 25,18|

© 22



o F.R.V. Warreen
HYDROLOGICAL OBSERVATIONS |- " PLANKTOLOGICAL OBSERVATIONS
' 0y brie | o | rous | % | oeeth | Bl gl—Soum
o 270 | P & g - Ne my |5E flal o [ ufmy
5.07| 97 1| 6{mo |B - 15| 31icp
11| 97 1] 6| )
.181 98] 3 1 61 '
| .28 96 3| 3|
s6200] | & 6
| 35197 .81 6
| .37) 88 10| 6
1 .03 78 17 | s
wa2l8z| | 43 o5
498 | 9 ol 6 w70 [0100-0] | 9lgp
5,16 98 2| 6/N70 [H- 15| 65/
495 | 94 613 |
50| 91 12 | 33
soi&| | w3 |205|
5.05| 95 2| 6/ N70 IH l15| 21]e|
105 96| 6|3 |
70 |H 15| 6lop|
,, ' wo |8 |15] 28lcgl
NTO |B 15| 40(cp
s w0 (B |15 37)ee
N70 [H |15| 51D
B 23
|
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P

'HH{: | |
IRAILE S S S
011 I 1 FRV. Wareen .~
] *a i' b N ‘ . | 27 |_HYDROLOGICAL GBsERVATIONS
-; .f : ' . - -'I?:te Statlon | Position . E;; -n(:.:g)h ‘I';:‘p Cl%se "$%a0 ar

R 23, | 25/u8| 320 31 g, 19,75/19. 60/ 35. 44 25, 16

] E;i viit /a8 115 16' x. 19.79| .64 48 .20
SR 15018, 21| ,79] .75 .a&

26/48 32‘ 3's
115° 5%

i

EBEBus. B5an.

17.43| .76 .70 .96
IS S [ - . 500110,04 34 3494 392

S | 22p8] 322 38 0| 20.91/19, 60 35, 41 24,

A o 00/ 19,90/ ,69 + 57 25,
Rt ) . - : 15017,93 .82 .8 ,93

. | L . : ‘ 500 9.42 0271 b, 81 «93

o 28/48] 32 30 3, | 0|20.86|19,60| 35,41 2. 86
P THI ‘ Sl : /uB 113_4 L1t E _ 20120,81| ,63 .46 .9
i . 50/ 20,38/ .64 48 25,

6.87 .

500! 11,98 :; .15 .76
800
]1000] 4,34 L,100 .51 3§

20,13119,63 35.46| 25,10
20,04 .63 .46 ,12
19.74) .64 .48 22
19,42 L63 .45 28
18,98| .81 ,79 .64

502067 R T

1200117, 55 (84 84 26,07

100/19,64 .64 .48 .27
150/18,22| .80 .77/ .82
200 17.“ a‘& o& 26-07
300017,520 .80 .77 .00

24




: F .R.V. Warreen -

-3

CAL OBSERVATIONS -

¥ . THYDROLOGICAL OBSERVATIONS

PLANKTOLOGI
of . K Depth .E: :—-: : '_Count _

01‘01/0 PH | POLP .g"- :lNet iy, éi Eg g‘ T w]w

5.48]102. .0 |12 N70 |0 100 210p

48102 o | w| N0 [B . {15]| S6/p

46102 O | & 3 I :
. |5.51 1103 2 8] ¥70 |0 100-0 - GOpi
1 .47 202 .o | 8{wo (B - |15 550p

.52(103 | 0| 8. . ' 1

+43 101 0 |12 o

45101 3] 21 :

.77 {2104 6 | 12| g

298193 |. 20 1158 _

5.43 (103 o | 0 ¥70 0 100-0 6lop

42 103 o o| N7O0 H . 15| 39Cp -

o) 1105 1| b e

<37 1100 | 0 |12

.52 100 | 0|15

.60 101 h t 24

.60 99 -5 |12

6,001 92| 21 |10

5.39 1102 | o L N70 (O 1000 3

.39 102 0] B8 N7O |H 15| 18|

<3902 1 0] ' '

.36 100 | 1| 8

.61 102 o 112

.58 100 | 5 | 20

.65 {102 8 |20

.78 94 18 33|
1.57] 81 30 [230

I, 65 | 6l 53 1390

25




 F.R.V. Warreen h

' 711!.‘12' E. .

:‘f HYDROLOGICAL OBSERVATIONS
Date Position ' g% ' $%0 o
[958 . |
2 32038, | | O 35,41 | 2. 86|
viil IRITTAS b A T 20 Al .89
. o - ) i | 50 ok" 25001
100 .70l .55
| 150 . 81126,07
200 | W50 «35|
300 Jh! .69
500 34,92 ,88
800 .65 .92
1000 «5hi27.12|
32 3' 8, 0 35.75 |25, 87
113°30' B, - 20 A7) .89
. 50 L8L| L9
100 .82 .97
150 . 70|26, 36
200 .35 .60
200 12| .86
500 34e 79127.00(
800 A7) .20
1000 51| 42|
25. 310 4! 8,
viid 113° 2' E,
- 26, 28°4,8' 8, .0 35. 3 | 2, 76 |
100 A3 L9k
150 - L 81]25.9%
200 . 79|26, Ok
1 300 791 .06
800 347! .19
i 1000 AT W3
|- 28, 28471307,
viii 112,° 23130"E,
28471307,




F:.R.'V. Warreen

HYDROLOGICAL OBSERVATIONS [ _ PLANKTOLOGICAL OBSERYATIONS
‘ . : i z | “Depth é: [N 5 B Couat
| ©2 Offo| pH [ POGP | § | MNet | = |E¢ ST T Tl
£ gt _ - ,
5.43 [103 0 | 39| N0 |0 100.0| | Liop
.48 {104 0 | 45| N0 B - |15| 8cp
.49 1103 0 (&5 | :
. 511102 1 ]128
61101 0| 32
+67| 99 9| 28
.90| 98 15 | 57| -
.90 92 18 | 92
66| 85, 32 (210
.03| 73 e 28]
5,60(102 o| & w70 |0100-0, | 3|
.581101 | 0 | 12{ 70 [H ~ 30(Cp
- .55(104 0120 : .
521100 .11 20
.51 96 8128
.70| 95 12| 32
67| 91 17 | 57
.60/ 85 3L 1106
79| 68 L8 |196
48| 61 53 1230
N70 |HB 15 10|T
5.43|103 7 | 28 x70 |0 100-0 2r
| +WBi10& 1| 20 70 |H 15| 1117
.41(102 0| 20
- .56|101 01l 15
.| .52] 99 1|12
' « 57100 0| 12
.83 91 18 | 70
L.79| 68 40 {165
|3.98| 55 5. |195 . |
N70 |H 15 Cr
N70 |H 15/ 10/@

27




F. R.V. Warreen

Date .

Station

’ Posltlon: .

HYDROLOGICAL OBSERVATIONS

Sounding
{fathoms)

Depth
(m.}’

© Temp
%e.

Cl1%oe

§%0s

0’:-'

1948 |-
1.1z |

| 2,4x

}_5/&-8

36/48

28"&.8'

28’148' s,

. ‘115k7'3;

37/48

| :\'38'/1;8

26’1.8" s,
13° 36' E.

za"w'

113° 58'}0' R '

113 zh'so' ‘

§§§§330 Bo.

| 500

LIRBRS 33

-
WD

8 e ‘
8588 ¥BNZBERE VS

)

19, 56
" 55

19,53
.92
o S
.63

.18

19,56
.59

W72
1

-« 52
o2
.07

19; 6

.28

.717
056.

e

+08

35,30
132

35.28

20, 78}
.87

2. 81
.65

27,25
25,10

.86
.97
26. 1
T
27,00

36

28




 FRV. Warreen

‘HYDROLOGICAL OBSERVATIONS

 PLANKTOLOGICAL OBSERVATIONS.

or I . . ;" Depth 37 'E-_-: : Count

0, pfle| pH | POLP g Net ws |38 gg.g r L m]
5,28]100 0| 0

521100 0] 0 _ .
5,07 | 96 0 | 12| K70 |V 100-0; | 12{cp
<20 99 0|12 N0 |H 135 48|op|
W97} 95| 0 |12

5.03| 95 0 | 12

.41 90 tER

5.05| 95 0| &4 N70 |V 100-0] | 6|T
.38{101 ' 8| NJ0 (H . |15] 72i7
+ 35|10k 0| &

«29| 99 c| 8

.16! 95 - 0§12

bl 88 12 | 32

.69 87 2 | 700

b 54| 63 5k (180
[5.47[203 o | 8/ N0 (v100-0] | 6|
. 37100 0 [15| K70 B - {15| 64|Cp
ou5 1101 0 |23 1

7 100 0 | 20|

«50 199 | 1.} 2]

+65| 93 11 J 58

73] 67 Ly {180

13.58 | 49 54 1255

29




F.R.V. Warreen

HYDROLOGICAL OBSERVATIONS

Sounding
- | (fazhoms)

Depth
(m.)

Temp
°c.

'§%00

28718 s
113° 2! E,

8| 25729'30% &
111°10' E,

| 25229430 .
111°54' B,

25229'30" 8|
112°47°'30° B,| -

150

| 150
300

' 800
20

50
100

119,72

19,77
18,95
17,98
17.13
15,51
12,3
9.16
5.52
&1k

21,83
21,8,
2,46
21,53
20,70
18,47
14, 63
10,17

6.09

22,00
21,97
21,95
2.3
20,63

119,24

.72
9.29
5.05

20,95
a.37
2.2
2,18

.25
3 T

35.25

I 38

35.53
".68

75

8

8
6l

A9
.52

21

s |

oled

.7

.56

35. 50

.28
.28




F.R.V. Warreen

ROLOGICAL OBSERYATIONS

PLANKTOLOGICAL OBSERVATIONS

pH

PO,-P

; .

: Net

Depth
(m)

g~

[Duarati
{min.
Voluma

3
g
-

Count

g
a

v

.28 0101 |-
) .27 100

coro IBHrmnmnoco BEBwwmooooo EFN&Gnroooo

¥70

| w0

N70

70

w0

iV 100-0

¥ 100-0

SN
15| 1

b5| 6

15 (61

Cp
i 4

31
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F.R.V. Warreen

" Data

Station |

" Position

-Sounding

HYDROLOGICAL OBSERVATIONS

{fathoms)

Depth
(m.}

Tum
. Oc

I°/oo : S°]oo'

| ..5._i1‘
| loxt
6,x1
13:1

U bexii

4o 1x

43/48

L5/48

46/u8| 25
¥7/u8

48/1,8

: 111;. 12' E

L9/L8 )|

50/48

51/u8

| 112 31 E.

25 29130" &
112°37" &,

112°u7'30'

31° °461 8
115° 8 B

28°h7'30' 8,
Zh- L' 8
{113°111 E

25 29¢ 30"
112°47'30% B

25,29'30" §,

29'30" 8|

Beno 83

-
Bo’

3o

(o}
- 20(21.07
50

0|20, 85
- 50120, 05|
19, 63| 35,46

b
il

21,46
2, 32

22,00
21,92

2,67

22,13
21,97

2,88
21. 2‘*

20,35
1, 87

21.05
21,00

720.75!

21,501
21,34 |

2,78

2,90

19,64 35
.6l

.62
.63

-"‘B
90}
48

291
25.12

32



FRV _Warfeéﬁ _ |

HYDROLOGICAL OBSERVATIONS |

" PLANKTOLOGICAL OBSERVATIONS

10,

' oz‘_'j_o .

pH

PO4-P

z
Ol"! -
r4

" Net

-1 Depth "
o)

o Durstion

. lmin.}
1 voluma

"~ .Count-

{ces.)
D

T

.18

15,49 104
46 104
49103

L1899 . )
T L2199
1..18199|

5,18{100|
{Laslon |
| ,18j100( |
1 .161 99

15.03|96|.
| #0097 S
e 8794

. |u82] 92

. 15.40 103

<43 1103
46 104
.32101

"

"HOOO ORO

GhRwaonNwn VorE OOKRE.

ViR RpW . OWmo

K70

N70

| N70

N70

N70

No
N70 .

N7O.

N70- -

N7O

B -

H

H

H
H.

v 20020 |
B l . 15

v 100-0|
115

115

|v 1000 | &
(e

15

‘ 15

53
56

10

17\l

oF
3.9

g o2

g

o
,9,9 N




T F R.V. Warreen
a | w=|  HYDROLOGICAL OBSERVATIONS
% Date Station Position 53 D(:::)h T::p q,,/m " §%e | ot
BT R - T - T i
1 h.xii| 52/48 25 29" 30" S 0121, 30(19,61]35,43|24. 75
50{21,19! .65| .50 .&
87{21.07} .6L| .u4B| .85
53/4,8 25 29° 30' S, . 0l21,31119,61|35.43| 2. 75
112°15' E 20{21.55] .60 .41} .67
' 50721,35] .61 W3] .73
1 92j21,21| .61 .43} ,78
150]20.99| .64 .48 .88
| | 200(18.75| .71 .61]25.57
54/18 25 29! 30" U 0|22, 26{19.51|35. 25| 24. 35
! 111°54' £ 20§22.27| .53 .28 .37
' 50i21.41| .61 .43 .72
80|20.83| .60 . . 87
150(19.79 ._7& .66 25, 3k
S 200{18.47| .85 .86 .83
| L 300|14,53| .62, .44 26, 43
L 500| 9.81] ,35/34.96 .97
B . , 800| 7.75! .31 .88 27.24
5.xii| 55/L8| 2529 30“’8. 0| 21,81119,58| 35. 37, 24. 58
111°10' E 20(21,88| .53 .39 .57
501 21.27| .66 .52 .83
96{19.93| .69 .57 25. 25
S { 1ws5i19.29] L8110 79| .56
- 190{17.99| .83 .82 .92
- 1 290{ 14,29 .62 L 4b 26, 48
480 9.68] .32/ 3490 .95
760! 5.80) ,20] .69 27.35
917| L.541 .15 ,60[ 43
'9.xi_1 56/L8 28 L7'30" & | .
11,717 Jom B |
: | i
- 57/u8| 28 L7 30" 8.
111+ 1' E | |
|




F._R.V. Warreen ‘

PLANKTQLOGICAL OBSERVATIONS

HYDROLOGICAL OBSERVATIONS
’ z ‘ B~ ~1t ., Count ‘
O foffe| pH | POLP | & | Net D(er:.:h |35 %g S T ulwm]|w
. Z a~l|> - :
5,52 (105 _ 0 2
.49 [105 1] 2
o403 |104 o 5
L3 (103 0 5
5.401103 1 5
. 35102 1] 2
43104 19 2
.29 101 1 0
4 351102 0y 2
.35 98 0 | 12)
5.43 105 1 5
. 291103 o 1 2!
.49 |106 0.5
. 251100 5 5
.15] 96 1 0
.18| 95 0 5
.21 89 2. | 36
75| 89 Ll |165
.52 82 59 215
5,43 (104 1 0
43108 0l 0
.33 102 "0 2
L0695 0| o
« 55 103 Q 0
A8|l94| . 11| s
.55 | 9k 29%] 2
.66 | BB 133 | 3,
3.75| 54 L 1155
B ARCAR 85 |55
I
1 M N70 [H 55| 16{C
N70 |H 15| L4|F




FRV Warreen |

n .z HYDROLOGICAL oassrwA'nous
Date |- Station ' Posi.tion‘ . E:E c::::)h ' T;r: : Cl"loo °/oo_ll m
1948 N ‘ o S N

9.xi%| 58/u8| 28748 S, | o|20.85 19.75 3_5.63 25.06
7 |113°58'30" R 20120, 81|19, 73| .64} .05
59/48| 28°L8' 3 020, 85|19. 73| 35. 64/ 25. Ok
S e E 20l20,89] .700 .59|2499
50(20,82| .75 .68|25.07|
100(20,56] .Th|. .66} J13|°
15019, 24| .88/ .91| .67
 200|18,27| .95 36. 0kl 26,01
60/L8] 28 48" S, 0| 21,16 (19,67} 35. 53| 2 87
. 113°36' E, 20| 21,09! .72| .62 .96
S  50{20.40| .80 .77/25.26
10019, 34| .81 .79/ .55
150 18.611' l85 086 079
| 200]17.13| .85 .B86|26,16
1 300|14.59| .69 .57} .52
| 500 10,28 ..}6 34, 97| 26,91
61/.,8] 28°u8' 8, 0(20,91{19,73 55.61. 25,02
4 7 [113° 24130" E 20| 20,86 .70 .59| - .00
100|19.29| .72 .62 .4k
15018, 71} , 82 .81 13
200117.13| - .83 . .82 26.13
300 14,19 .65 50 .55
500] 9,87 .3334.92 .93
800l -7.47! .16] .61)27.07
| 1000 4.83 .18 .65 .43

10, xi1| 62/u8| 28°48' s, 01 21. 061 19.70] 35. 59| 24, I

' S (113 2' B o0l 21,14 .70 .59 .92
' ' 50120,35| .73 .64 25.17
100/19,08| .83 ‘@2) .65
200/15,95| .79 .73 .35
soo| 5.91 .18 . 65| 27.3¢
1000 - k.58 .26 .79 .5




1 frr—

F R V Warreen

; HYDROLOGICAL OBSERVATIONS '.

PLAN KTO LOGICAL OBSERYATIONS .

z-:

s a0k

2| 99

25| 9
55 97

528101

1 ,321101
", 36| 96

.61| 95
. B86] 91

5.43 103
.25 {100

931 '96
84| 90

ot
.01 | 56

|5.45]106 |
"39(103 |-

LLB{102}
5111031

1. c|s5u) 63

57198}

5.25 ho| |-

_.,18 991

1| seleer} ¢
| 3eftoo}

.13/ 98| . . [¢
.18| 99
1 .45 (101

mo |

O~NVNWHRBRHBRO WHPOFOM

. m ."‘, N 3 A . . ‘
wHOOOH FEEH cowwoo

W [ S
VR O WMORRNNDWMOoOO NwWIwW AN

12},

o - ' Depth g=|E- 1 q Count :
oy lopte’| pH PO.; o ] Net e °.‘
1P 3 SN my JEEIEE G b onjm W
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F.R.V. Warreen
. . HYDROLOGICAL QOBSERVATIONS -
Date | Sution | Positon - ;E D(:")h T 1% | S0 | ot -'
194,8" g ' : -
10, xii | 63/u8| 28°48' 8, . 0|20,21 {19, 85|35, 86|25, 38
b T T (112°160 E, - 20(20,131 .85 .86] LuO
' 50119.49| .82 .81 .53
1100(18,07| .87 .90| .96
150(16,87 .82] ,81|26,18
200(15.52] .75 .68| .39
300(12, 71| .51 .25] .66
500! 9.71] .29|34. 85 .90
800! 6,50  .09) .49/27.10
o 1000| 4 27| .13| .56 .43
11, xii | 6k/u8| 32° 3' s, 0119,10 (19, 82! 35, 81 | 25. 63
: 11,°17' E, 20(18,61| .81 .79l .7
' h 50(17.09{ .78 .73 26,07
104(14,93| .701 .59 .u6
T 150 13- 79 .60 .14-1 057
300(10,71} .40| .05 .88
L85! 8,93 .23|3.T7k| .95
970| 3,80| .15/ .60 .51
65/u8] 32° 3t s, - 0|19.41 |19, 86| 35, 88| 25, 60
113°30' E, - 20(18,55| .86; .88/ ,82
‘ 50(18,14| .80 ,77| .84
| 119 17- 18 079 075 26. 06
' 160115,58! .72 .62[ .3
200(13.94| .62] .u4k| . .55
. ¥ 290 ’ .5’4- .23- 0721' 085
= L70| 6.39| .11 .52|27.15
- 720| 4.16| .10\ .51 .
910| 3,76| .20{ .69 .58
12,x11 | 66/48| 32 3's. | | 0]20.05/19.8135.79| 25,36
115°16' B, | o 20(19,71| .78 .73 .42
113{18,16| .76 .70 .78
15,4(17.76] .80 .77 .9
38




F.R.V. Warreen

[ HYDROLOGICAL OBSERVATIONS

PLANKTOLOGICAL OBSERVATIONS

: Z Depth 18=1 8~ |« Count
0, Life| pH | POGP | 5| Net | 1813519
9 (m.) FElezia] 1 | wm W

5. 45 [102 0 0| N70 |V 100-0 1 B
481102 1 2/ N70- B 115] 6|Cp
L8102 0 0 R

1 .51 100 119

b 99 51 9

. 78 1100 i, | 18 .
.18| 95 26 | 47

.69 88 31 1110

.29 59 15 (335

5. 39 {100 0 9| N70 |V 100-0 1
.591103 0| 2/ N7O (H 115] 35{T
o 74 (102 1 9

. 85100 . '3 |18

o5l | Sk 12 | 28

71| 9% .19 | 80

okl | 88 38 [155

.74 | 88 59 (230}

k33| 60 85 1550

.26 58 85 |550

5.48 [102 . 0 2] N70 |V 100-0 4|Cp
.66 105 1| 9 N70 [H 15| 7/(cp
« T |102 31 5

.60 97 .9 |-18]

6| 951 - | 13 .70

L6687 | 35 |5

4. B2} 707 - - 59 {335

ke | 60 75 55|

12| 56 85 |55

5,16 | 97 o (42| N70 |v 100-0| | 1log .
.38 1100 2| 9| N70 |H 15| "&|C
.32 99 .2 |5 : '
32971 0| 2

.38| 97 1|15

39

,



F R V Warreen

HYDROLOGICAL OBSERVATIONS

._Dm Station [ - P,o.s_u'lori 2 ;;:. :g D(::,}., T:’? C|°/oo %? -
I T - —
[t xii| 67/u8 32 3'8. | | o 19.94 19.51 35.79 25,39
‘ - 115 5' .' T k.20 19.66 «83| .82 .50
R “0f b 50]19, 21 .76_"' .70 .52
| 155]16°67| (76| 7026034
| 205 ,15,69:-3. .68 ':"1. 55 L 26
. . - _ | ‘510 3.82_ .18 310-55 89
"'6.8/11»3 32 3' Y 0 20 05/19,78 35. 73 25,33
o 11!» 53'30" R| | 20{19.82]" 81| ,79| .u2
- 88/17,53) .82 ,81]26,02
140(14, 35 .64 48] .50
200122,93| .45! 14| .54
320(11,03 ,.29(34.85 .67
ﬂ.’o ep 69 01"' - 058 C%
69/143 32 3' . 0]20,0219, 8335, 82| 25,40
S EET LR 20{19,72( .83 .82 .48
| 110|15.93| . 74| .66|26,29
| 155]14.67| .68 52| .46
| 200{13.66| le1| k3| -éo|
NEUCH R A T
{6av | 1] 320 3's, 0|23.99|19. 63| 35.46| 21. 01
R 115 15' 20/23,91f .65 ,50| - ,07|
. ST - | 50|23.65| .65/ .50| .1k

AN




F R V Warreen ;_-,_- Lokl

" HYDROLOG!CAL OBSERVATIONS .

PLANI(TOLOG[CAL oasenwmons s

‘o

‘O{'o

.PH

PQ‘ P

g

%
»'N"-‘.‘;‘-’

Depth 18~ E- | Counr.

) i\_fo'lu

(m)

8 —
Elal .+ | R

,67

o Tl |

1
57

157 .

.85
+09

. 495

.92
1971

.62

103 |-
101 | -
1100
199
9| -
Al

[PV

gnnbbdou'

165
335(

L

W

MROWMOoOWm

N0
N70

N70

N70

5| 870

v 100-0| " | 1}

. IDuratlon|
{rin

e
g

v 100-0| | &

41




| F R. V Warreen

wg [___HYDROLOGICAL OBSERVATIONS
Date Station . Position EE Dapth | Terp o °
) 33! ) °c. Cl®%00 | 5%%0 ot
1949 - : : :

6.iv 2/L9 32 3 S.- b .0{23,71119,65|35,50{ 24.13
N Rty 5' - 20423,62| .65 .50/ .15
50123,58| .66] .,52| .17
150120,98| .75 .68 25. 03
.190/18,95| .86 .88 .7
275114,86] ,68) .55]26.45
450! 8,78| 25|34 78|27,00
7.iv 3/49 32 3' 8, 0|2k, 03 |19. 62| 35, by | 23, 98
, '_ 11a 53'30" B} [ 2012402} 48| 24, 01
1 91/21,83] .82 .8 ,90|
190{17,14{ .85 .86)26,16
280(16,09| .64 48| .11
| 475| 9.33| .27(3% 81| .94
793| 5.94| .15/ .60|27. 26
L/49 32 3' 8. 023,06 |19, 7| 35, 66| 2. bk
11,° u' E.. 20|23.04] .74 .66] ik
50122,10{ ,79| .75 .77
81119.96| .87 .90|25.47
140(17.06| .78/ .73|26,08
| 195|193 .75/ .68 .52
295 1300“' 058 -3? 069
1473 9.31) .30{34.87| .98
790 5-‘*6 . ill- . 058 27. 51
oL8| 4,10 ,10( .51 .41
' 5/#9 32 3‘ S. 0|21.80|19, 85| 35. 86 | 24, i
1114° 171 E, 20|24,80| ,87( .90 .97
: 50120,15| .89 .93{25.45
105 170‘.’° o&" o& .57
150 11»50 .53 46| 26,46
297110,92( 37 34.99| .80
5121 9,05, .21, .70; ,L90O
655 6,09{ .15 ,60(27.L
752 7.15] .23 74| .22




" F.R.V. Warre'en'

HYDROLOGICAL OBSERVATIONS

PLANKTOLOGICAL OBSERVATIONS
c

) ‘ Zﬁ g Depth g?‘é?' . __ Count
0, ©rl]| pH P,Oir'F g Net m.) - §§ g 'g Elw|m]w
5.06 100 8 0| N70. H 15 320P
03 100 4 |16 |
L.98 | 99 0 o

87197 2 ].0

.99 95 81.0

.36 92 15 27y

k| 8| 37 62

4. 83 97 3 Ol N3O0 |H 15/ 19(Cq
. 87) 98 51 0

5,03/100 310

L1 99 b1 O

J11( 95 6|0

L, 97| 90 81 0

5.30| 93 92| 0

63 87 27 | 80}

L, 56| 66 L3 | 73|

5.00| 99 3| O] N70 (R 15| 25/Cp
L1110t 3 0 .

.07 99 51 o

<291 99 5 9

.52 9% 10 192

.37| 8 13 1270

.65 87| 28,

L. 75| 68| 38

3.99( 55 67 «

5,23 |101 6| 2 NO (H. 15| 11icp
. 25101 31 0 '

«271 99 71 9

.531100 20! of

+53| 95 7 0

-, 68| 94 12 | 27

79| 93 20 1102

L8| 791 27 1180

97173 33 |110

43




| F.R.v. Warreen

HYDROLOGICAL OBSERVATIONS

R T e AT
R .

e i

.60

D.até -s‘titio.h‘. " Positlon - E:E' D(::t,h T;:'p C'_G/olil' so/”‘ o o
Tedv |- 6/‘q-9 32 3' 8, . 0 21.75 19. 39 35.93 25.02 j
S pastsol E. | 20|21,71| . 88| .91 .o1|"
s 50120,95 . .88 .91 P22
150 [14.56 | 65| '.50 ..h'l
200 13. 09 ) 055 l 032 . .
.1 300(11,34] .42/ .08| .79
. | K79)9.391 .25 3#.78‘ 90| .
o 780| 7.2, | .15|" .60|27.09
| | 9r0| meas| L2a| L70| .52
 7.vi 7/14-9 32 ' 8, . 0]20,35/19.78(35. 75|25, 25|
L 113° 30' E. 2012036 .78 73| .2|
10018, 80' Bl LB LT3
150(16,15| .76 ,70|26,27
20014 50| .67| .53| .51
| 511 9.29 020 369 .84
| 823 5.91- <071 JA5(27.15)
| 89|32 30 s, ‘0|22, 24 [19. 61 35".#3 '214._49 .,
: _115 16' E, 2122,22( ,56| 3| .43
- 9/49. 32 3' s, 022,16 19,56 |35, 34 |24, 45|
: 115° ' E, 20122,10 .57 .55 :
'f' -100424,00| .75| .68 25.02 '
129120,85| .73 64 _
155120,43 | .79| .75| .23
.210{19,13| ,88| ,91| ;70
‘264,118,888 76| .70

44

A8




_.VF.R.V. -'War{reén' LT

" [FYDROLOGICAL OBSERVATIONS

PLANKTOLOGICAL OBSERVATIONS

,.02"'

o;".) o,

pH

PO4-P-

z
o}
z

~ Net

Dépth'
my -

Duration
{min.

—

Volume
(cces

Count

(o]

.39
.82
.70
.57
.90
| .09
- .92

. 30
.28
o S
.28

W75
L, 86
: 003

- |5.08

12

.15
.21
4, 89
5,12
.28
‘*I 93

2.

15,52

97

15.15
.18

103 L

1031, |

103
3.01 :

98|

5

95

8| 90|
[+ 3
Q.

104 -

100
100

69
57

99
100

96

1021 |
93

68 .I ¥

TS .
VRN

ONE b i b
QFYeFS

WwoaRWEEW F OO

£l .

. . [
00000000 0000

N70

N70

'N70 .
N70

N70

vV 100.0|
B . |15

Iy 100-0

o

is|

15

-7 B

B



. F.R.V. Warreen

' :E HYDROLOGICAL OBSERVATIONS
Date Station Position E% Depth | Temp or o
2| (o oc. Cl%%0 | §%60 o
1949 :

7.vi [10/49] 320 3' S 021,59 [19. 59 |35. 39| 24 65
: BT 53'30" 2|aa,30| ,72] .62 ,90

' . 53120,55| .78| .73|25.19

112119,79| .86| ,88] .50

150118,63} .88 ,91| .83

200 16,10 .77} .7 26. 29,

30012, 14| .52] .26f .78

4 500 9,45| .28(3,831 .91

700| 8,58 .25| .78{27.,02

11/L9 32 3" 5 020,95 [19. 73 35. 6l | 25, 01

, 114741 E 18|20,61| .74 .66 .12

| 45|20,10| .83 ,82| .38

90{18,15| .8, .8, ,89

150(16.02| .78 .73 2. 32

195|14.45| .69| .571 .55

295111,95] 45| .1k .73

4951 9.30] .24 (3. 76| .90

790] 6,20} ,10| ,51/27.16

961 | L.19| ,19| .67 .52

12/49 52 3' 0(20,42 (19, 80|35, 77 |25, 26
114°17' E . 20|20.35) .80; ,77] .28

. 50{20,10| .81! .79 .35

99(18,19| .82 .81} .86

150116.35| .76 .70 26 22
' 200 1&'-15 058: 037 oh’s '

297(11,75| .39| .03 .68

495| 9.29 .19|34.67| .83

850| 5.8t .06 .43[27.15

1080| 5.93) .06) .43| .13

18,vii | 13/49 32 38 . 0]21,16 19, 70|35, 59 | 2k. 91
115 16' E 200121,14 .70| .59 .92

50121,15| ,700 .59 .92

97 |21,16| .72| .62 .9

130|21,05{ .72| .62] .97

46




F.R.V. 'Warrgen

HYDROLOGICAL OBSERVATIONS

PLANKTOLOGICAL OBSERVATIONS

_—

z

° ¢ ) Depth. §: - . Count
0, [Orle} pH | POP g"‘ Net i é:s— ;:g g TT ol o v
515} 99 3 0| N70 IV 100.0{ | 10Cp
.10 98 6 | O|N70 B - |15] 22[Cco
4,80 91 ) ol I P
5,15 | 96. L | O
,281| 97 8| 0
SOl | 97 8| &
.52 90 19 | 63
.80 89 27 75
511 83| 31 185 o
5,12 98 L] O} N70 . |V 100-0] " | k|
4,73 89 5 |10 ' '
512 | 98 3(0
<2195 6| ©
.21 91| 9 0
.15| 88 9 |35
L6191 16 | 82
.57 86 30 j200%°
4,80 | 69 | L, {360
.27 | 60 56 (390
5.15] 98 L |.0| N70 |V 100-0 2|Cp
.06} 96 51 o No |H . |15] 2|T
.15] 98 3 [N ' ' '
.28 96 9 ol
45| 96 13 0
L8| 93 | 8
.80 89 36 270
L.73] 68 3, (360
5. 351102 2 0
171 99 310 0] %
.26 {100 ol o
«15| 99 .0 0| .

17




B FRV Warreen

i ‘:"7-' ’ HYDROLOGICAL OBSERVAT[ONS
o bl P A S e R
- 18, vii 49 32 3' 8. . 0]20,96 (19,7735 71125, 04| -
o w 115 5B . 20(20,93]| .75 68| 06|
S 50{20,95| .| .|
87120.60 77| 71| 416
115(20.66 " .76 .70 .13
155(20,20! ,72] ,62| .20
o 212{18,38| .83 .ez ,-.-82 :
122, vii- 15/#9 32 5' s.‘ -] - 0119,18119.77 55.71 25. 53
IR 11# 53 30 R[] 20[19.20] 78| 73] .55
. '.93*19.18 W8T .90| . 58 .
S | 481 8,73 .23 34.71» .98
, , : | 8lk| 4,82 .04 .m 27,2
| 16/u9| 32 3t s, 0|18, 63 119.80(35,77|25.72
111; ki' B. 20(18.,45). .80} .77 .77
' 50|18,52| .8/ ,77| .78
101 (18,30{ 82| ,81 gs
| 150{16.57| .82| -,81|26,
200(14, 29 .70| .59
| 3001 9,96} .h} .10 27.06
1 |l 771- 8,720 .31(34.88]. L,09
1 790] k69 1u ,58] .40
17/49-| 32] 3' S, 0118, 60 19. 50|35, 23|25.73
/ 124 1;' E, 20(|18.58| .82{ .81} .76
| 100({18,00| .85/ .86/ .95
.} 150{16,08] .77| .71{26.29
200{14,11| 67| .53| .60
1 300(10.71 .43} .10 .93
502| 8,48 .18 3:.,65 -
800| &, 32 ,..1u 58127, bkt
1005 4,02| ,18| .65 .52

48




;

F.R.V. Warreen

HYDROLOGICAL OBSERVATIONS PLANKTOLOGICAL OBSERVATIONS
_ o JE L " Depth ' §'= E-. : Count
0, bz/, PH | POLP ) Net my  |EE[3E o b ome
5. 30 |201 0| O
.33 (102 | 0] 0
.62 -0 0
10| 97 0 Q
.17] 98 210
.20/ 98 0 0
JAu| 97 01 0
.33| 98 18| o
5, 54 102 0] 0
.5 [102] 0 0
1 .55 (102 0 0
3 101 51 0
. 54 1100 10| o
.51| 961 - 10 [ 9
80| 9% 12 | 98
| .90{ 90| | 16 (305
4 65| 65 38 (545
5. 65 (104 0 0
.70 {104 0 0
651103 3 0
.60 102 0 0
.65(100| - o |1
L1297 12 § 37¢
6,12 95 19 [12i,
.03 ] 90 28 1270
L 90| 68| - | 38 |535).
.25| 58| | 55 |55
5350 | 99 0 0
42799 2 0
.50 100 |- IN 0|
.26 | 92 5 0
70|95 6 | 39
+95 | b 3% |19
771 87 37 (380
k. 55 | 63 50 |u81
3.8 51 L8 [525

49



| F.R.V-.‘Warre.en .-

"z HYDROLOGICAL OBSERVATIONS .
| Date 3 Station - Positien Eg D(::.!)h T;:P Cl%00 %o_ . g
1949 | | :

23, vid | 18/49 | 32 3' S, - 019, 9819, 72|35, 62| 25. 26
50{18,35| .82( .81 .82

95|18,04| .82 8| .90

130(17.69| .87| .90|26,06

175(15,931 .80| 77| .37

1 250113,76| .87 .90| .9

115(10,56| .85 .86 27.5k

9,xi 19/:.9 32 3' 8, 0{19,25(19,71 35,6125, 44
T 11,°17" E, S 2119,25| .72 .62] .45

- 52{18,98] .72| .62 .52

153(17, 24 .79! .75|26.03

203(15.89F .74 .66| .30

302{12,94| .51 .25 .61

801 6.67| .12 ..54|27.13

1002{ &. 31| .10{ 51| ,38

20/49{ 320 3* 8, 0|18, 9519, 7| 35. 66/ 25, 56
113°30" E, 21(18,75| - 7% -.66| .61

54(18,50| .75/ .68| ..68
107116.73) .73 .6k|26,08

159114, 47 .60] 41| .42

20(12. 71| W3] .10| .55

314.011,09 .33|34.92| .71

20| 8,87 .1& .58] .82

ma 50& 005 . .h‘z 27.15

990| 3,83 .00| .33| .28

10.xi | 21/49 32’ 3¢ s 0|20, 78|19, 66|35, 52| 2l 96
115° 16' 18i20,30 .67} .53|25,11

. 45119.98| .69 .57| .22

91 19.% 67 53 . <3

B0




F.R.V. Warreen

DROLOGICAL OBSERVATIONS PLANKTOLOGICAL OBSERVATIONS
: e - . 3-:' . Depth ég P Count -
- fpife} ] PO ERR Ne | emy (22138 & wlomyow
3( 0
3| of
31 0
51 0
Q 0
0| 6| .
15 | 4| -
17 (188
3=2k| O
2.11} O
1=11] 0]
3.10| ©
3.25] O
6-13| Of
13- 4| 60)
2010 238
23-18 {465
Ll-11 565
3-10| .0
‘0'-8 ot -
3. 6| Of.
5- 7| O
10- 2| 8
13- 7| 36
17« 6|115
25- 9(238
36- 81340
8= T [LO5
5-9{ ©
k-5 O
3« 3| O .,
h=2| O *©

51




"F.R.V. Warreen

- HYDROLOGICAL OBSERVATIONS .
Date Station Position E.‘i c::;h T:‘?, 1o | $%0 | o

10, xi | 22/L9 32 3'S 0 |20.95 |19, 62|35, 4L | 24, 86
: 115 5" E 22 |20, 80 <59 + 39 .86
5k 20- 58 065 o"’s 098

108 [19.78| ,71| .61(25.32

155 119.41 |, ,88! .60

197 119.33 | .72 .62] .43

287 17.47 .76] .70| .95

L65| 9.54| ,22{34.72(26,83

23/b9 32 38, | '0[20,71(19, 65| 35. 50| 24, 97

11u 53307 E. 20/ 20,68 .64 .WB] .96

7 51 20065 065 .50 «99

101 18,84 ,78| .73{25.64

140118, 44 .75 .68/ .70

180|17.54| 79| .75 .97

.261115,70| .71} .61]26, 30

421|10,60| ,37}34.99

69L) 6,27 .02 .36 27.05

2./439 32 3' 8, 01{19, 2619, 68| 35, 55| 25, 39
11.°31 E 22(19,26! .68 .55| .39

55(19,02| ,69! .57 .47

110(17.61} 77| .71 .93

159/17.19| .78| .73}26,05

207(16,32{ 74| .66} ,20

305({13.77( .57 .35 .52

500| 9,42 ,24(34,76| .85

762| 7.591 .16 ,61|27.06

937! L27! .04 L4007 .30

1950 . .
23,84 | 1/50 32 3's 0122, 59|19, 67|35. 53| 2. 48
. 115°16" E 17(22,53| .67 .53 .49
4,222,255 ,67] .53} .55

84]21,98! .83 .82 .87




F.R.V. Warreen -

| [ TIYDROLOGICAL OBSERVATIONS PLANKTOLOGICAL OBSERVATIONS

= Depth |3=[ 2~ sk Count
o . N - - IR - -
O; forfe| pH |-POCP ] Net my |EE il 1 nfm

L 5. 36102 210

4

49105 | 2- 8| 6f
45(102 4= 11 0

.35(100 - 6| O]
« 35100 5« 31 0
.15( 96 L= 5{ 0
0| 97 4= 6| 0
.95 92 23- 4{710
| .30] 98 8-0[ ©
. 581102 G- 0| 8
. 701102 3-14| O
.58 97 | 8=-9| 16

.90 93 17- 2(130
05( 73 42- 5505

5,65 1104 1- 9

0
« 64 | 101, 37| O
.65 |104 3-31 0
.60 (101 3.27| ol
.60(100]. 6=24| O
.65 1100 3.28| 0
L80! 98 9-10| 20

5.52! 821 - 127-17i405
k58| 63 38-15 1680

5. 26 (102 7- 0} ¢
260102  |5-1| 0
« 26 (102 | 6=0] ©

33




| F.RV. Wa;-reen

" Date

Station

Position

Saunding
(fathoms)

- HYDROLQGICAL OBSERVATIONS -

Dapth
{m.)

Temp
°c.

Ci%ce

§%o0

R I

1550

23.11

2,41

2/s0|

3/50

L4/50

5/50

32 3's,
115° 5' B

32' 3'3

[134° 53130 k,

32 3' 8,
1110-101'3

32 3'
11,°171 E,

0

- a
53
105
154
203
300
495

0
15
7
T

126

22,46

22,43
22,43

20.L0 |

19.47
7.1
14, 85

an

22,59

22,51
22,42
19.66
17.25
15.45
12,33

9. 3b

6.2

22,19
22,12
21,92
18.37
16. 7%

14, 99
1.7

8, &

5.55
3.9

19. 7%

22,02
21,95
22,00

18,75

17.18
15,55
12,25

8.59| -
| %23

3.64

19,67
.67
«69
.70

e 75
o 76

’ -55
A

«70
« 70
.80
72
o67

ol |

17
.01

19,711

.71
.70
.72
o171
.62
35
17
.03
o Ol

.71

ok

o Th

. 70|

.61
o 37
.17
.05

-”.

35. 53
53
.« 37
-39

34, 58

2, 51
-2
.55

25.12|
.68/
70|
.32/26

b3
97
. 26

86

| 20 54

' .05“

25, b6

54 -




F.R.V. Warréen

YDROLOGICAL OBSERVATIONS |

~ PLANKTOLOGICAL OBSERVATIONS

. ) : Z .} Oepth é: '5'..: - ... Count
Oz pife] pH 1 FOP 1 gt Nt { my £E 38 g'. Elw|mfow
5,26 102 | 2-10] O]
.26 102 | 7-21 0
.26 102. 7-0{ 0
JA8(98) | 7=0| Of
3098 10-0 Of
Jés[otf:  [12-0) of
.79 68 -139= 0 ]200
5.33|105 9-1; 0"
.26]102 5-2| 0
.33]105 6-0 0
.57/ 104k | 80/ O
571100 - 110= 0| O
67| 99| 16- 0| 0O
.86 91| 3-01290
4, 67| 68| 56- 0| 370 -
515100 | 6-0] 0
.13(100 7= 0| O
.19(100 7-1) ©
.51 95 10- 0} 10
80| 94 17- 0| 75
.80| 88 30~ 0[ 200
477 66 49« Oj410
.37 60 62- 0|167
5.15(100 Lk- 0| O
.13|100 7-0 O
.15!100 7- 0 O
il | 100 10- 0 ©
Al 96 112 0 O
.66 98 - 0 O
.85/ 96 | 20- 0| 68
- .80| 88 | e 0125
4. 66| 64 60~ 0} Sk
e 59 6l Of bdy

- b5




F.R.V. Warreen -

HYDROLOGICAL OBSERVATIONS

it
Date. Station Position EE ;:::;h T:,,: Cl“/oe $%/00 o
1950 | - , .
2.41| 6/50 320 3' s, 0121, 70 19,70|35.59 | 2. 77
- H13°30' B, 2/2.5,| 73] .64 .85
- 5420,17| .71| .61|25,17
109|18,56| .74 .66| .67
149 (18,18| .73 .64l .72
186 (17,751 73| .64| .83
269 114,79 | .62| .Lb|26,37
430(10.19| ,32|34. 90 .86
630| 8.79| .19 .67| .91
762| 7.14| ,20| ,69|27.17
2t,vi | 7/50| 320 3' s, 0{20, 8519.76| 35, 70| 25. 08
11411 E, 19120,80] 74| .66/ .07
k620,80 77| .71 .11
93/20,18 8, .8 ,37
104(20,91 .76/ .70/ .07
112/20,83| .76 70| .09
132(19,90| .85 86| .46
171 180 97 085 -86 : 070
8/50| 320 3' s, 0| 21, 56|19, 68| 35. 55| 24. 78
11,°17" E, 20(21.49| 71| .61 &
¥|21,10 .80 ,77/25.07
99/19,81| .86 .88 .49
140119,30| .86/ .88 .63
182(18,05| ,82 .B1| ,90
265|14. 35! - .69 .57|26.57
4311 9,78| .37|34.99]27.00
676/ 8,19 ,20 .69 .Ot
80| 5.62| .27] .81 .48
9/50| 320 3's. 0| 21. 35/19.70) 35, 59| 2t 86
1137 30' E. 20121,30| .67 .53 .8k
511 21,25 .67| .53| .85
101|19.9%| .88 ,91|25.49
1,0(19.61| .83 .82 .51
180/19.53 .90 .95 .62
25816,33| 74| .66|26,20
416/10,88| .44 .12 .91
654 8.78| .26|34.7927.01
812 o 40 .45

1.17

35,05




F.R.V. Warreen

~';i;{‘_,'Y'DROL(’JGICZAL OBSERVATIONS | "~ PLANKTOLOGICAL ORSERVATIONS

TZ[ | peen [EzlE=is Count
20, [offe] pH | POGP | &) Net | o [EE|3E g BN
_., e : Z B a~[> = . .

102| |60

27
231100 | 6-0
271 99 5- 6
23| 96 8- 0
L,27| 96 8- 0
. .36| 95| = |10- O
.551 95 10- 0
80| 90| |25- Of1
69| 86 132- 0]
a| 7| 33-0
25110018,18| 6- 7

i, 25(100) .17 8- 2
L2100 ,16| 8- 0O
I 35101 .16 8- 1
191 99| 18] 6= &

| 15| 7- 6
| 34| 99| .17| 7- 6

: 2-10
1 .05| 97| .20|11« 2
4,90 91| .20 7= 9|
(5,091 871 .13| 0=12
.30| 99| .17} 5-10
o3| 97| .18|11- 4
053 92 015 8- 5
06? 88 oul' 25' 0
.57 83| .08 34~ 0
L. 87 70| .07 |40~ O

W
¥
[y
S
o
F

T, AT I

515 99 8. 22) 7-
151 99} .22) 2-
-10 98 '.21 0-‘
.12} 96| .17 |12-
.25!968|.20} 9~

| +35(100( ,17 | 2=

i .53 97| .20 2-

2| .851 93] .,15117- 0

7 -70 87 «09 |23 7

Fre

: = a _
coo0o0O0O0 ggﬁﬂoooooo 00000000 2 Bwoococo0o0o0

=

WO o ~J

N =
B8%Ro

/| 428761 ,11(28-7

B

57




~ F.R.V. Warreen

Date

- Station |

Pesition :

Sounding
) (fa‘thc‘ms)

HYDROLOGICAL OBSERVATIONS - |

Dapth
{m.}

Tamp

V%o

§%0.

5.x -

10/50

11/50| .

12/50

13/50

- 14/50

3P 308,

11,°5330" R/ -

322 3 g,

115°16* .

32,38,
11%: 5'B.

527

175
239
368

19, 68

"eel

.68
19,65

60| .
o 72

75

35.55
52
52|

35,50
NNV

ol
. .62
.61
.62

58

"

3 i oo e n
SR e e




L
i

"F.R.V. Warreen

PLANKTOLOGICAL OBSERVATIONS

HYDROLOGICAL OBSERVATIONS

o Z | oepth. |85l E= | . Count
0: Drfe) pH | POsP | & | Nt (M) EE 38 ST Tulm]| w

'2-31 O

2-6| ©

6-17| 0O} .

6-9| ©

10- 0| ©

0=-9} O

6=11| 0|

3«4 ©

011} ©

0-12| ©

O= 8 0

17- 4| 61

12-0| ©

6-0| Of -

7-0| ©

7-0| ©

3t 7 | O
5110- o] ol

7-6] .0 A
‘n-.0| 68 , | —
2111185 :
RS 0[

1.8 9

7-10] o| -

3-15|" O

41" 0

5«7 ©

6-15| ©

3-5 O

6-22| 0 *%

L-21i O

8-13| ©
21-1),(360]

b9




F.R.V. Warreen -
i :—E_;- HYDROLOGICAL bBSERVATlONS
Date - ation asition %2 pupt emp |
et Stati P iti H| D(_Vm;)h _ T°c. Ci%co | §%e0 o
1950 | : :
5x | 15/50| 320 3'8, | .| 0]19,61(19,66 35,52/ 25,27 !
. 11,°53'30" KR! | 17(19,53] .66 ,52( ,29| 1
87 190 61 06“' oh’e i o-zll' LH?
2&3 1%(535 Sh W30 25-21;
* 2 045 .110- . |
o 1040 7,99
6.x | 16/50| 320 3 g, 0|19, 74|19, 64! 35,48/ 25, 21|
11“' 10-1' Eo 23 19-75 062 o‘l’jl' 018
o 59119, 71
114(19,75| .66{ - .52  ,23
161{19,00| .77] .71 o588l
208/17,93! .72 .62 .79 i
302|15,56| .81 .7926.47]
188/ 9,49 - .29|3.85 .93 |
778} 5,65 .09 .49 27.21 |
‘ 972 la-.ih- 018 065 051 ;
17/50| 32 3' s, 0| 19,3119, 68( 35.55( 25.38]
| L8/ 18.60 74 .66 .64 |
96;18,50 .80 .77/ .76 -
199(16,25! ,75 .68 .23
301(13,15. .50, .23 .56
| 507| 9.11| ,27/ 3481 .98
L 805(- 5,77| .07| .45|27.16
1004 3,85 .07 .45 .38
|
|
60 ;




F._R.V. Warreen

"HYDROLOGICAL OBSERVATIONS

PLANKTOLOGI
[}

CAL OBSERVATIONS

=7}

ofﬁ

PH PO,;-P

Zz

cl’f. Net
z )

{m}.

Depth -

Duratio
(mlin

-~
C
u

-

g
o

Count

"

5.33

.38
e 33
b 52
13,22
33
.08
.64

5. 36
.36

.}5

|- +50
.50

k.76

5. 39
+ 39

.50
» 30
«55
3.96
5.58
L. 50
.76

9|

40

100
85
60
60
50
58

100
100

99
100

8.33| 2-9
31| 6--0
052 3' 8
-32 ‘I-"' 6
. 052 0- 9
.30] 6= 6
025 12- 9

026| b=7

02"" 3- 8
019 3- 7

.11|10- 2
.00{36- 7
.05(36

8, 30| 0-10
. 29 3" 3
32| 2-11
031 3' 7
-31 1- 3
-}0 ]-I-- 0
. 27 8- ¢
. 22|18

009 28

.10(35 .

«29{10=- L|.
1-12.
o 2h! 0-13]

Al 4= 5 .

-3§dcoooé

Te JER |
3\3\:1000000 U'Ig\.ﬂOOOO o0

675

) Yolu

61

.
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HYDROLOGICAL OBSERVATIONS

Date | Sttion 'I.'ositllon :§:§ n(:..;h‘ 1-;:,-" C1%%0 | %0 | ot
1950 | . _ - ; ' _
6.x |18/50! 32° 3+ s, 0[18,10 19,77 |35.71 25, 81
' o5 113°30* B, 21 (18,00| . 75| .68 .81
o 53(18,00| .75/ .68 .8
.| 105]15,99|. .73| - .6k|26, 26
311(10,23| ,18{34,65| ,65
516| 842! 1| .58] .90
789! 4781 .12| .54]27.36
970! 3.77| .22| .72] .61
"

62 .
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[ HYDROLOGICAL OBSERVATIONS

PLANKTOLOGICAL OBSERVATIONS

| o

“lofh.

_ PH | POP

%
o)
2

Net

Qapth '
(m.)

T
%".‘
£
5

{min
Yolu

-~

{ces

]

ia

" Count

.61
L
.58

6,05
& 83

15,38
58|101

.62|

98

101
200
96
%
9
13
67
63

8.2 2-4 O
o21] 3=-3| O
021_' 2-19 0
.19] 3-10| O
.18/~ o} 12|
-1 8- of a8
.11118- 0500

09139
.06137
.10(23

63

A\




