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OCEANOGRAPHICAL CRUISE REPCRT
No. 8
Oceanographical Observations in the Pacific Ocean in 1961
H.M.A.S. GASCOYNE
Cruise G 1/61

January 12 - February 13, 1961

I. INTRODUCT ION

This report gives the data collected during Cruise G 1/61
when H.M.A.S. Gascoyne, Royal Australian Navy frigate, was oper-
.ating in the south-west Pacific Ocean from January 12 to
February 13, 1961.

Objectives

This cruise was planned to sample on both sides of the
Subtropical Convergence, so that physical and biclogical proper-
ties of the different water masses could be compared; to extend
~ the network of stations worked on previous cruises into the
southern Tasman Sea; and to compare methods of measuring prim-
ary productiocn.

Itinerarx

The cruise commenced at Sydney, moved south tothe region
of the Subtropical Convergence off the east coast of Tasmania,
thence to Wellington., A traverse was worked out into the
Tasman and then back to the Bay of Islands, from there the ship
crossed the Tasman to Melbourne, arriving there on February 13.
The positions of all stations are shown in Figure 1.

Scientific Personnel

E.J.F. Wood (Cruise Leader)
C. Irving

H. Jitts

W. Prothero

B. Scott

Je Staniforth-
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The analyses of hydrological samples were done in the
ship's laboratory by-Messrs Prothero and Staniforth. The
primary production measurements were made by Messrs Jitts and
Scott. The samples for pigment determination were taken and
filtered aboard by Mr Scott and the analyses were done at
Cronulla by Mr Woottcn. The collection of zooplankton samples
was done by Mr Irving and of phytoplankton samples by Mr Wood.
The zooplankton samples were weighed at Cronulla by Mr Tranter.

The data were processed, under the direction of Mr Crooks,
by Mrs Derrick, Mrs Tarbett, ard Misses Johnson, Lalor and
Wanstall. The plots were prepared for publication by
Mr Breach.

II. WORK ACCOMPL ISHED

On this cruise 42 stations were worked. At 37 of these
surface and deep hydrology samples were taken. At 36 stations
surface primary production, pigment samples, qualitative and
quantitative phytoplankton samples were taken, and 17 of these
zooplankton samples were taken. Table 1 shows the work done
at each station,

- TABLE 1

WORK DONE AT EACH STATION

Station BT Hydrology Prim. Prod. Pig- Phytoplankton Zoo-

Surface Deep 1 2 3 4 ments 1 2 plankton

1 + + + o+

2 + + o+ + + o+

3 +

4 + + 4 + + o+ +
5 + o+ + o+ + + o+

6. + o+ + o+ + 7 + +

7 + + o+ + + + 4 + o+ +
8 + + o+ + + o+

9 + + + + + + o+ + o+ +
10 + + o+ + + o+

11 + + 0+ + + + o+ + o+ +
12 + + o+ + + o+

13 + + o+ + + o+ 4 + o+ +
14 + + o+ + + o+
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Station BT  Hydrology Prim. Prod. Pig~- Phytoplankton Zoo-
Surface Deep 1 2 3 4 ments 1 2 plankton
15 + + o+ L+ + 4
16 + + o+ + + o+ +
17 + + 4 + + + +
18 + +s +
19 + _ +s +
20 + + o+ + + +
21 + + O+ o+ o+ 4 + 4+ +
22 + o+ + o+ +
23 + + o+ + + o+
24 + + 4 +
25 + + 4 +
26 + + o+ + +
27 + + o+ o+ + 4+
28 + 4+ + 4+ + + o+
BT Bathythermograms
Prim. Prod. Primary Producticn
1 Constant light incubation
2 Simulated in situ incubation
3 In situ incubation
4 In situ incubation with automatic
14; introducticn
Phytoplankton 1 Qualitative .
yEeP 2 Quantitative g with 5 1 sampler

Surface only
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III. METHODS OF COLLECTION AND ANALYSIS OF SAMPLES
1. Physics

Temperature.- Water temperatures were taken with deep-sea
reversing thermometers; protected thermometers with a range of
-2° to 30°C, and unprotected thermometers with a range of -2° to
30°C, or -4° to 60°C. The accuracy of the temperatures is con-
sidered to be + 0.03 deg. C. The Treadings arer recorded in
degrees Celsius. S

Bathythermograph.- A 900 ft'batﬁythermograph was used at
the stations indicated in Table 1. Photographs of each slide
are filed at Cronulla. ' B '

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

Gt.- Sigma-t values were calculated by computer, using
the Table of ot given by the U.S. Hydrographic Office (1951).

Dynamic Heights.- Dynamic'heights were calculated frqm
interpolated values of temperature and salinity using Tables 6,
7, and 9, given by La Fond {1951). ' ‘

2. Chemistry*

Salinity.~ Salinity was measured on board with an induct;
ive salinometer (Brown and Hamon 1961). '

Dissolved Oxygen.- The standard Winkler method (Jacobsen,
Robinson and Thompson 1950} was used with potassium iodate as
the iodometric standard. Samples were collected in 275-300 ml
capacity bottles and 100 ml duplicate aliquots were titrated to
a starch end point. Values are given as ml/l. Duplicate
titrations agreed-to better than 0.03 ml/1 of oxygen.

Oxygen Saturation.- Oxygen percentage saturation values
were computed using the equations of Richards and Corwin (1956).

Inorganic Phosphate.- The method of Atkins (1923) was used
with 1 ml molybdate reagent (300 ml 10% .ammonium molybdate and
100 ml 50% sulphuric acid) and 0.1 ml 1% stannous chloride
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diluted afresh from a 40% stock solution in hydrochloric acid,
which was kept under paraffin. The reagents were automatic-
ally dispensed by a piston dispenser.

Standard phosphate solutions were made up in distilled
water. Analyses were carried out in batches of 10 at air
temperature less than 25°C; readings were taken within 10 min-
utes after the reagents were added and completed within a
further 10 minutes. ™ At air temperature greater than 25°C
batches of 6 were analysed and the times were 5 and 7 minutes
respectively. Each batch was compared with a distilled water
blank and a 0.65 ug'at./l standard in a Hilger Spekker absorp~
tiometer using 4 cm'cells and Ilford 608 filters. _ Each week
a complete check was made using standards up to 3.25 ug at./l.
Results are given as pg at.P/1 without any correction for salt
error and are precise to + 10% for values less than 0.5 pg at./l
and + 5% for higher values. If it is wished to correct for
salt effects, the results given should be multiplied by 1.15.

Total Phosphorus.~ 100 ml samples were drawn from the
Nansen bottles into 150 ml Pyrex conical flasks, 0.2 ml of 72%
perchloric acid was added, and digestion at 200° - 250°C carried
out immediately on a sand tray. After evaporation of water,

heating was continued until fuming of the salt residue commenced.

The samples were then allowed to cool, 100 ml of distilled water
and 2 drops of :2% phenolphthalein were added. If alkaline,
perchloric acid was ‘added until a slight acidity persisted.

'The flasks were allowed to stand for about 24 hours to allow
the salts to dissolve. Phosphate was then determined as
described for inorganic phosphate. Results are given as

VL at./l, without salt correction. If it 1s wished to correct
for salt effects, the results givenfshould be multiplied by
1.158.

: Nitrate.,~ Samplés were taken, stored at sea in plastic
‘bottles, and preserved with 2 drops of saturated HgClos

Nitrate was determined at Cronulla by the strychnidine method
(Rochford 1947).  The reagent was prepared by adding 0.64 g
strychnidine to a litre of nitrate free sulphuric acid. 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

Ml
e
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2 hours. The solutions were read in a UNICAM SP 600 spectro-
photometer at a wavelength of 530 mp using & 5 mm cell.
Samples with an absorbence greater than that of the standard
corresponding to 14.4 pg at./1 were diluted with artificial
sea-water - sulphuric acid mixture before reading. Results
are given in ug at./l.

3. Primary Production

The methods used for measuring primary production were
those described by Jitts (1957) with the modifications used on
Cruise Dm 2/60 (C.S.I.R.O. Aust. 1962),

Relative production was measured on samples from standard
depths of 0, 25, 50, 75, 100, and 150 m taken with twin "light"
and "dark" 400 ml plestic bottles (Jitts 1957) at stations
indicated in Table 1 (Primary Production). After inoculation
with the 14C solution the samples were incubated for four hours
in a fluorescent light incubator with a light intensity of
about 1100 ft candles. o

During the five drift stations (G 1/7, 9, 11, 13, 21/61)
the percentage penetration of sunlight into the ocean was
measured at between 1000 and 1100 hours with a submarine photo-
meter. Sampling depths for measuring in situ primary produc-
tion were selected as those at which the same percentage pene-
tration was found as was transmitted through the one to five
blue glass filters used in the simulated in situ incubator
as described in Jitts and Wyrtki (unpublished). In situ
production was then measured in three different ways. At the
selected depths two duplicate sets of samples were taken with
twin "light"” and "dark" 400 ml plastic bottles in two success-
jve casts within half an hour before local noon. These were
inoculated with a 14C solution. At local noon, one set was
placed in the simulated in situ incubator {coded 3 in Method
of Incubation in Data Sheets) and the other resuspended from
a drifting buoy in the ocean at the depths from which the
samples were taken (coded 1 in Method of Incubation in Data
Sheets).

The third way in which in situ production was measured
used modified twin light and dark samplers in which the 1
solution was introduced automatically at the depths at which
samples were taken {coded 2 in Method of Incubation in Data
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Sheets). In these samplers, ampoules containing the 14c
solution were held in plastic clips on the end-flaps of the
bottles. When the flaps were released by messengers at the
selected depths, the ampoules were broken against plastic bars
cemented across the ends of the bottles, thus releasing their
contents into the bottles. To ensure mixing with the contents,
these were stirred by plastic propellers within the bottles
operated by external spring mechanisms also triggered by the
messengers. A set of these samplers was suspended from a
drifting buoy at the same depths as selected for the two sets
described in the preceeding paragraph. This third set was
triggered off at local noon. All three sets were recovered
within half an hour after sunset and filtered. :

s 4.  Plgments

Water samples were taken with a plastic sampler and filt- .
ered within one or two hours through HA Millipore filters.
The filters were placed in envelopes and stored in metal desice-"
ators over silica gell. The analyses were carried ocut at
Cronulla using the method given by Humphrey (1960). ,

5. Phytoplankton

Samples were ccllected in & 5 1 plastic sampler (Davis
1957) at 0, 25, 50, 75, 100, and 150 me The samples were
transferred to polythene bottles and centrifuged immediately
at 5,000 g in a continuous centrifuge (Davis 1957); each 51
sample took 15 min. The residue in the cup was carefully
washed into a gradusted tube and diluted to 10 ml with sea-
water.

Organisms with chlorophyll were counted by using a Wild
BG 12 fluorescence filter, a Wild OG 1 exclusion filter, an
immersed condenser, and a high-power incandescent lampe. The
chloroplasts appeared bright red in the blue-violet light.

Organisms without chlorophyll were calculated as the
difference between total living organisms and organisms with
chlorophyll. Total living organisms were counted after
adding acridine orange toc give a final concentration of 2 parts
per million. The living organisms gave a green fluorescence
in the blue-violet light produced by the filter system described
above.
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Total particles were counted with ordinary illumination.

Qualitative Examination.- Twenty minute tows were made
with a modified Hardy Indicator. The plankton was washed off
the metal grid (120 meshes/in.) with sea-water, and formalin
was added to give a final concentration of 2%,  Identific-
ations were made at Cronulla. -

6. Zoaplankton .

The sampler used to collect zooplankton was a modified
Clarke-Bumpus unit. On this cruise it was fitted with a new
. and more robust flowmeter designed and constructed at the

Cronulla laboratory, and calibrated by flume tanks The net
was nylon No. 4 mesh (62 meshes per inch),

The oblique hauls were from 200 m to the surface and 4C0 m
to 200 m. The horizontal hauls were at 400, 200, 100, 50, and
O m. Depths were estimated from wire angle and are only
approximate. The speed of tow was 2-3 knots and the wire was
recovered at about 10 m per minutes The period_of tow aver-
aged half an hour and the volume filtered 11.2 mos

Samples were weighed at Cronulla after washing in 50%
alcohol to facilitate removal of external "intersitial"™ water
(Tranter 1960).

t
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Iv. DATA SHEETS AND TABLES
The data sheets for this cruise are arranged in five
parts. Part 1 contains the data for hydrology deep stations,
Part 2 gives the _data for primary production, Part 3 for
‘pigments, Part 4 for quantitative and qualitative phytoplankton,
and Part 5 for zooplankton.

Explanations of the headings used on the data sheets are
given at the beginning of each part.

Short vertical lines below certain headings indicate the
position of decimal points.
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EXPLANATION OF HEADINGS

Part 1 Hydrology - Deep Stations

SHIP The figures 20 are used to designate Gascoyne.

CRUISE Cruise numbers are allotted each year, beginn-
ing with 1 for the first cruise.

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

DATE Given as year, month, day.

TIME ‘Given in Zone Time, and is the time at the
beginning of the first cast. The code letter
used for the time zone (Table 2) follows the
time.

TABLE 2 ’

CODE FOR TIME ZONES
Longitude Time Code
Exceeding Up to but not Zone ’
exceeding {(hrs)

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°3C'E. 67°30'E. -4 LD
67°30'E. 82°30'E, -5 E
82°30'E. 97°30'E. -6 F
97°30'E. - 112°30'E. -7 G

‘112°30'E. - 127°30'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. 180° -12 M

180° 172°30'W. +12 Y

172°30'W. - 157°30'W. +11 X

157°30'W. 142°30'W. .+10 W

142°30'W. - 127°30'W. +9 v

127°30'W. 112°30'W. +8 u

112°30'W. 97°30'W. +7 T
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Longitude Time Code
_Exceeding  Up to but not Zone '
exceeding (hrs)
97Y30'W. - 82930"W. +6 S
82°30'W. - 67°30'W. +5 R
67°30'W. ~ 52°30'W. +4 Q
52°30'W. - 37°30'W. +3 P
37°30'W. - 22°30'W. +2 0-
22°30'W. - 07°30'W. +1 N
" 07°30'W. - O07°30'E. 0 z

LATITUDE LONGITUDE

SONIC DEPTH

MAX. SAMP.
DEPTH

AIR TEMP.
WET DRY

WIND
DIR. SPEED

ANEM,
HEIGHT

CLOUD
TYPE AMT.

Vis.

SEA

DIR. AMT.

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, and is in 100 m units.

Air temperatures are recorded from
wet and dry bulb thermometers in °C té&
1 decimal place.

Wind direction and speed are coded
using Tables 8 and 9 in U.S. Hydrogr.
Office (1955). '

The average height of the anemometer
above sea level is given in metres.

Cloud type and amcunt are coded using:
Tables 2 and 3 in U.S. Hydrogr. Office
{1955).

Visibility is coded using Table 4 in -
U.S. Hydrogr. Office (1953).

Sea direction and amcunt are coded using
Tables B and 8 in U.S. Hydrogr. Office
(1955).
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SWELL Sea swell direction and amount are coded
DiR. AMT. using Tables 6 and 8 in U.S. Hydrogr.
Office (1995).
ATMCS . Atmospheric pressure is coded. The read-
PRESSURE ing in millibars has the figure for 900 or

1000 omitted, so that 999.4 millibars is
recorded as 994 and 1013.4 as 134.

WIRE ANGLES Wire angles are measured at the surface
CAST 1 CAST 2 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.

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 °C to 2
decimal places.

oo Salinities are recorded in parts per
: thousand, to 3 decimal places.

o Sigma-t recorded to 3 decimal places.
Oy _ Oxygen is given in ml/1 to 2 decimal
places.
0] Oxygen percentage saturation.
% SAT.
INORG. Inorganic phosphate values are given in
P pg at./l to 2 decimal places.
NITRATE Values given as pg at./l to 1 decimal
place.

A blank in either of the last two columns indicates
that a sample was riot available.
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EXPLANATION OF HEADINGS

© Part 2 Primsry Production

SHIP
CRUISE

STATION

TIME

LATITUDE LONGITUDE
~ SONIC DEPTH -
‘MAX. SAMP. DEPTH

 DIST. FROM COAST

" METHOD OF INCUBATION
' STOCK NUMBER
STOCK ACTIVITY

BACKGROUND

DEPTH

The figures 20 are used to designate
Gascoyne.

Cruise numbers are allotted each year,
beginning with 1 for the first cruise.

Stations are numbered consecutively for
each ship for each year.

Given in Zone Time (Table 2).

The position of each stetion is given in
degrees and minutes.

Given in m, measured at standard sound
velocity of 300 fm (1463 m) per second.

Depth of deepest observestion to nearest
10 metres is recorded in units of 10 m.

Distance of nearest land in miles.

0 = constant light incubstion

1 = in situ incubation

2 = in situ incubation with auto-
introduction of l4C

3 = simulated in situ incubation.

Number of 14c stock used.

The activity of 14c stock used is recorded
in millions of counts/min, i.e. 9.11 x 10°
count/min.

Background count is recorded in counts/min.
Actual sampling depth given in metres, =

blank at the top of this column indicates
O m.
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LIGHT COUNT The counts/min of the filter from
the clear bottle.

DARK COUNT The counts/min of the filter from
the dark bottle.

NET COUNT The difference between light and dark
count.
INCUBATION PERICD For method O, the period is given in

hours, For metheds 1, 2, 3, as part
of daylight period, i.e. 50 equals %
day.

RATE OF PRODUCTION A. For method O given in mgC/hr/m3
' " to 2 decimal places.
For methods 1, 2, 3, given as
mgC/day/m® to 2 decimal places.

B. Is givén in gC/day/m? to 2 decimal
" places. In methed O, a day has
been taken to be equal to 10 hours.

An asterisk in the Net Count column indicates
a negative net value, which is assumed to equal
zero for further calculations.
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EXPLANATION OF HEADINCS

Part 3 Pigments

SHIP The figures 20 are used to designate
Gascoyne.
CRUISE Cruise numbers are allotted each year

beginning with 1 for the first cruise.

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

DATE Is given as year, month, day.
TIME Given in Zone Time (Table 2).

LATITUDE LONGITUDE The position of each station is given in
degrees and minutes.

DEPTH Actual sampling depth given in metres,
a blank at the top of this column
indicates O m.

CHLCROPHYLL Chlorophyll a and b are given in mg/m3,
a b ¢ and chlorophyll ¢ in MSPU/m3, to 2
decimal places.
ASTACIN Astacin and non~astacin are given in
NON~ASTACIN MSPU/m3 to 2 decimal places.

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

Part 4  Phytoplankton

SHIP

CRUISE

STATION

DATE

TIME

LATITUDE LONGITUDE

DEPTH

WITH WITEQUT
CHLOROPHYLL CHELOROPHYLL

TCTAL PARTICLES

The figures 20 are used to designate

Gascoxne.

Cruise numbers are allotted each year,
beginning with 1 for the first cruise.

Stations are numbered consecutively
for each ship for each year.

Given as year, month, day.

Given in Zone Time. The code
letter used for the time zone
(Table 2) follows the time.

The position of each station is
given in degrees and minutes.

Given in m. A blank at the top
of this column denotes 0O m.

The counts of organisms with and
without chlorophyll are expressed
as log numbers per litire.

The counts of total particles are
expressed as log numbers per litre.
A blank indicates that the count
was zerao.



- 103 -

%08 00g oo v oS 1
. 16¢c oLsS 155 S L
€19 S6g oLS og
S LY 5¢o cLS ce
YOS 08g 0E S
$3101L4¥d  1vioy |TTAHONCIHD LNOHLIM [1IXHAOUOHD Hilm Hid3G
SWSINVD YO
1 szesvl S LICWw A Oeg AT’ =) z T oe
3ANLIDNOT aanLiLyl INIL AVO [HINOW| w¥as| NOILvVLs ISINYD | dIHS
Yo 9 0oo0o oo & oo
09 g aves oosg =3
26¢ 06g 8w v oX=}
666G S ESG s ev sz
oo_m mm_m oo_¢
$3121L4vd  1vLioL |TJAHIOHOIHD LMOHLIM [11AHdO¥OTHD HLM Hid3g
SWSINYDHUO
A gvevl S 2vilw % 0ol v T 1 1o T T oz
1aNLIDNOT Taaniiva WL AvQ |HiNow| wvaa| NoiLvis ISINYD | diHs




- 104 -

[ R0 4

oL 8wy o€ v 001
e S o€s QO ¥ S L
66 S 065 00 & os
S99 S 9LS oo s sz
&9 9 o999 OLS
| ] |
§3191L8vd  1vi0L LTIAHIOSCHD LNOHLIM [TTAHACHOMD HUM| 1 3¢
SHSINYDYO
3 Tlase?l S Q79 by | (=S ) ST T 1= =1 T oz
30N 11D0NO1 aanLiLyl WL AYQ [HANOW| ¥v3A| NOILYLS IstNYd | dIHS
o7 avw oct
00S 00g o0t
6 G gvs 0o s s L
1% 9 oce LG os
ov 9 oco oOLS cZ
€65 065 005
1 ] |
$3191LYVd  1y10L |IIAHIONOHI LOOHLIM [TIAHJOUCTHD HIM| 1\ yag
SWSINVOYO
3 graevl S TS % | o0 % ST T 19 4 1 oc
31N L1ONO1 3an LIyl WL AYQ |HLNOW| ¥¥3A | NOLiVLS Istn¥d | diHS




- 105~

e v ' (SR =0 §

R , o
, - %08 ST 704 ‘ : DOT1
06 9 - : S 89 : Do @ S L
009 D09 . (oY=
Tz 9 se4q 00 & ce
€19 € 684 00 &
| i |
SI1DILYYd 1¥LO) |JTAHJONCTHD LNOHLIM [11AH4CYOIHD HuM H1d3Q
) i SHSINYDYO
A £S50G1 'S Govv 3 Qo9 9T 1 1o L T oz
3QN1IDNOT gniliv E IR AYQ |HINOW| ¥vaa| NOLLVLS ISINYD dIHS
o IR
00s ) 00g oGt
oL s 00g 00S - &L
769 0og€s o€ 9 os
2w 9 gvs av 9 Gz
949 gLs av 9
| | |
S310119vd  1v¥LOL [VIAH4ONOWHD LOOHLIM [TTAHRdOYOTHD HUM 143G
. . , nzu_z<u..o
+3 01061 S 9918 % H o€ 91 I T = U oz

wOD._._UZO._. aantiivl ELEPS AYQ [HLNOW| W¥3A| NOILYLS 3sinyd dIHS




- 106 -

00w cot

Qv v g vy 0T
av v ] 74 S L
A= ozs oo os
£Z s cza sz
£z s LSS
l _ | |
$272119vd  1vioL |TIAHIOUGIHD 1NOKLIM [NAHdO¥OWD Humf . o o
SWSINYD 3O
3 vo7s1 § stev A 00 LT 1 1o 6 1 oz
3aN 119NO anL1Lva Wil A¥O |HINOW| W¥3A| NOILYLS | 3sin¥D | diHs
v06 006 oSt
ses 00 g go*1t
709 009 0o S S L
S19 009 0o ¥ os
06 g avag 00 S sz
29 a e va oL ¥
| L |
$31011Uvd  1vLOL |TIAHIOUGIHD LNOHLIM [TIAH4OUOTHD HUM[ ..o 1
SWSINVOUO
3 @ogst s ewevw » oge LT 1 19 @ 1 oz
20N 119N07 3aniILv? InIL AVO [HINOW! ¥V3IA] NOILYLS | 3s109D | diHS




- 107 -

00gs oX-1 1
8Ly Q0o ¥ oot
00g 09 ¥ S L
0O0g 064S Oa
QO Ly oc v G e
ocCg , QLY
| ] |
$3701L8vd  1yLOL |JIAHIONCIHD LNOHLIM NTAHJOUOTHD HLIM Hid3Q
SHSINYDYO
3 2SS 1 S Ggvw H O OOovl a1 1 19 T1 T oz
1An LIDNON 3aniilvi IWIL AYQ | HLINOW| uv3a| NO1lvLs IsINYD dIHS
COb O&T
0 LE oot
g¥%a 0o S S L
0O Lo 00 G 0s
93 O 9K = O Cw 00 ¥ =g
o009 w» [~ 248
| I |
$31914¥Yd  1vioL |TJAHIONCTHD LNOHLIM IAHdOHOTHD Hilm HL430
SHSINYDYO
3 g% vGT S g@cev “ 00=Z 21 1 T9 ot T oz
34N LIONOT anliLyl IWIL AVQ { HINOW! ¥Y3L| NOILYLS I5INYD diHS




- 108

00% ost
1 1S o v oot
gvg AR~ S L
00s o€ 9 o]
oO¢€s o9 s
0OL9
| i |
$313114vd  vioL |JIAHIONCTHD LNOHLIM 1AHdO¥OTHD HuM H143Q
SHSINYDYO
3 O01LST S g¢gssv, M CoOwl 6T 1 19 1 R ¢ oz
2an11DNOY aniiLvl ANIL AVO |HINOW| W¥34| NOILYLS 3sinyd | dIHs
oG 1
005 00 S 001
00g OLG S L
gavs AR oG
009 o€ & GZ
..... I ....0Ls S 7 1 -
] ] |
S31211¥Vd.  IYLOL |JJAHONOIHD ANOHLIM [11AHdOUOTHD HLIM Hid3Q
SWHSINYDVYO
3 sv9Gt s tgovw “ 009 6% T 188 213 T oz

3AN1I2NOT

1IaNLiLYY dW1L r(&.. HINOW| HY3IA] NOILYLS 351040 diHS

iR




- 109 -

cov oSt
oete sev oot
s€s - S L
oL oLw os
00w sz
Oew
_ i _
$312114v2  1vioL [TIAHIONGTHD LNGHLIM [TIARIONOTHD HIM] oo
. , SHSINVDEO
3 92651 s zo€® 1 00%Y. 0z 1 1o &1 t 0z
300 119N01 anL1LYs NIt Ava |HiNoW| uvaA| NOILVLs | 3SINWD | diHs
0o s os 1
00g OLvY o0t
Tto oss S L
ocs 8v s os
evs z<€ s sz
evs @LS
! | |
T1AHAONOIHD LNOHLIM [TTAHAOUOTHD HIIM]
T2114vd Ol HL43Q
$319 Rl & SWSINVOWO
3 S1est S sg£vvy 7 0oz cz 1 19 w1 T oz
30N Li9NO1 3anLILY] aNIL Ava |HiNow| wvaa| NoiLvis | asinud | aims




=110 ~

ce ocy ost
104 avey oot
S99 =3
zol o6 0s
T1L 00sg o€ S =]
6L9 00g Eev
i | _
$370118Yd 1v10z LIJAHIOUCIHD ANOHLIM [TIAHIOUOTHD HUM| ) o o
SHSINYDYO
3 evZ91 8§ 17y 1 o0e zez 1 L L1 T oz
30N LIDNO 3gaLILYl INIL AVQ | HLNOW| uvaA| NoOtLivis 1sInYD | dIHS
G L9 O9w 0c?
oot 00s oot
ovL 00sg 00 S SL
119 009 0E S os
G99 009 09 S sz
zL9 098 ocC &
| l _ l
TIAHIOYOTHD LNOHLIM [TIAHAONOTHD HUM
d 1vioL Hi43Q
$3101LWY . SHSINVOYO
3 €0Z9t s LIZY 9 oovt 12 1 19 9t 1 oz
3aN LIDNOT 1anLILY? INIL AVQ |HINOW! ¥Y3A| NOILYLS | 3SINYD | dINHS




- a1 -

00 L oSy og1
9L9 001
€T L ser =
Lo o€y e s oG
z2L9 g1o 0o o9 se
. eLE 079
| | _
$31511uvd V104 |TIAHIOSGIHD 1nOHLIM [1TAHIOUOTHD Kum| . oo
SHSINVDYO
3 1791 S 0ogsvy 1 ogEd zez 1 19 o2 3 0E
39N 110NO1 anLiLvd 1L ava [HiNoW| uvaa| Notuvis | 3sinud | dius
os 1t
oot
SL
os
sz
0o LY
| ] |
$319118Y4  TvioL |TMAHJOICIHD LNOHLIM [TIAHIONOTHD Huml -\ oo
SWSINYDHO
1
\
3 9CE9tT S 2187 7 oow1t zz 1 1  at T oz
30N 11ONOT gniiLyy anIL AYQ | HINOW| ¥vaA| NOlLYLs | 3SHN¥D { diHS




- 112 -

catl

=R S L
00g oS
sev oo ¥ 52
0O0sg
| | _ |
11AHJOUNTTHD LNOHLIM [TTAHJOEOTHD HLIM
11U F|
$31D11YVe . 1VLOL THSTNVDE0 H1d3Q
3 szt s Zeovw 7 oot sz 1 19 ze T oz
3AN115N01 IanlLiLvl INlL AYO [HENOW| ¥v3IA| NOILVLS ISINYD | dIHS
80 L oLy oLY. oat
Y09 oLy oot
oog 009 oLV S L
LE69 oLS o€ s o X~
109 S5 s
= =] ‘OOW mqﬁ
l
$315114yd 1vioy |JIAHIONTIHOD LNOHLIM [TIAHIOUOTHD HUM| ., 54
A SHSINYDHO
3 LEcs91 S 10T ¥ T Qo6 vz 1 19 12 T oz
1anlioNo1 agnliLyl mIL AvG |HINOW| ¥vaa| NOLLYLS IsinYd | dIHS




- 113 -

Q9 ¥ 0ocs1
[2 A gt
7 0g o0 s S L
S 6y a0 s (o
O LY oLw (=3
Q¥
I | |
S31D1LU¥Yd 1vlo1l TIAHJOICNHD LNOHLIM T..-bILOﬂO.-IU HLIM HLd3Q
SHWSINYDHO
.U 27 LS 1 S 201 v 9 gv 01 10 c 19 v < T o
1TGNLIONOT anliivi IWLL AYQO |HLNOW| ¥¥34| NOLLVLS 3sinyd dIHS
o0 ¥ OO0 v (o =Tn
705 0 0g [O S IR [a eyt
o009 o LS 0LS s L
(= =1 oa
O LYy c LY (=g
e vy
| | |
$31D118Vd VLol TIAHJOYCTHD L1NOHLIM —._._.rILOKOn_XU HLIA Hidia
. SHSINVYOYO
3 S7YLO9T = LSO ¥ 7 oecd Te T 19 ce T ce

1dn LIDNO1 aagniiivm Wil AVQ |HLNOW| 4¥Y3IA| NOILYLS ISINYD dIHS




- 114 -

QoG 001

oEs 09 S SL
00s 09 ¢S os
. 8 LY gy v sz
00w o v
$31511UYd  1yL0L |JAHIONOIHD LNOHLIM [T1AHdouOHD Hum| o
SWSINYDHO
3 0ss9t $ oo®e 7 GviL zo z 19 92 T oz
3aN110NOT 30N LILYT NIL AYG |HINOW| u¥3A| Notivis [ 3sinud | diHs
ost
097 gLy oot
095 8LS S 4
o6 oc ¥ 0g
oes - sz
gLy 00 ¥
l I _
6375 1.8Vd 1vioL |TIAHIONCIHD LNOHLIM [TIAHJONOIHD HUM| ||\ o q
SWIINYDHO
3 00S9FT $ w&6c 1 swI2 to 2 19 &2 T. oz
319N 115NO1 3N L1LY] INIL A¥Q |HINOW| w¥3A| NOLLYLS | 3sin¥d | dIHs




g Y7y . [~

= 115 -

g LS G cot1
DeZg 09 g S L
09y oL 0os
a7y sgv sz
| L oﬁq b£¢
$310114Vd  TvioL |1TAHIO¥CTHD LNOHLIM [1TAHIOUOTHD HLIM H1d3g
SWSINVONO
3 0s99t S &g¢s¢ T oewgz z20 =z 19 g 1 oz
2ANLIDNOT 1anEILY EYIRY AYQ | HLNOW/| dv3A| NOILYLS 351NYD diHs
g vy DO ¥ ost
09w eLy o0%Y
009w = S L
00g a8 v sz
00w
_ | |
$31515¥Vd  1vioL |1TAHOHOIHD LMOHLIM |11AHJOHOIHD HiIM H1d3Q
SHSINYDYO
A 92991 S.0g9¢ 7 o008l Z0 & 19 LZ 1 oz

AdNLIDNOT ignlilvi EL RS AYQ |HLNOW| ¥¥3A| NOILYLS IsiNdd dIH$




- 116 -

0os1

OO0y : COT
00s QO % s L
o9 99 (s =1
L 0o6% Qe
oLy oLY
| | -]
$31D11¥Vd 1violL TIAHdOYCIHD ._.:O:._._E_._.;Imoa_o._:u HLIM H1d43Q "
; SHSINYDYO
3 «&20Lt S evvg 1 ocee <0 <& LI TE T oe
3ANLIDNOT antiiv aNIL AVQ [HINOW| W¥3A| NOLLYLS 351Ny diHS
S 6 ost1
orvg o ¥ o071
ava o S S L
avo oLS os
00ga 00 S sc
... Q0% . og¥
| | _
$31711¥Vd IviolL TIAHIOYCNHD »:O:t;#._._rx._g_o._:u HLlIM Hid3g
SHSINYDHEO
U.. ﬂmomﬁ S homn. L Dhmu =0 < 13~ ot T oc&
AN LIDNOT 3anLilvl IWIL AVQ |HLINOW| ¥¥3A| NOILYLS ER1) ) dIHS




=117 -

tts 0s1
009 ocLs oco1
elso cLS os
06% sz
o€
i | |
$315114Vd  1vioL |TIAHIOIOUHD LNOHLIM [TIAH4ONOTHD HLM[ . oo
' SHWSINYDHO
3 Zg79t S ewsc T oos €60 2 19/ wc 3 ve
30N L19NOY IanLiLyy WL AVQ |HINOW[ W¥3aA| Nollvlis | 3sinyd | dIHS
00g g4 7 oat
oLvy 0ot
00g o0 v S L
aLs oo 9 os
%99 sz
L9 9
| i _
ST1D1LHYd  1yioL |TTAHIONOIHD LNOHLUM [T1AHAOUOTHD HUM| |\, 14
SHSINYDYO
3 sgtL1l 5 sere wI-RS v0 gz 1o zc T oz
3anLIONO1 aanLiLyl WL Ava [HiNOW/| wvaa| NoiLves | asined | diWs




- 118 ~

Q0g ogrx

8v7a o v oot
g 7S o6 G L
g LS 00 s oq
00g 0 s s
0DOg o ¥
_ i _
$379114vd 1¥101t TTAHJOUCNHD hq._OIh_;._._._»:A_OxOJ:U HLIM Hid3ia
SHSINYDYO
3 LOT9T1 5 g£v9¢ 0w o1 z = = T e
JANLIDNOT Ianlilvl INIL AVA |HLINOW| W¥3A| NOILYLS 251NWD dIHS
O 0% [SR= 4
809 ev s oQ 1
009 gL S (=¥
o009 oL S og
Q9Sg oOw ¥ G e
O O o g <1
| l |
$I1DELUVd Iviol T1AHJOACNHD FDO:h_;_.._qrzn_Oco._Iu H1lM HiLd3aQ
SHSINYDYO
3 00c9T1 S ©i19c T og L i 50 Z 19 (= T ce
IQNLIDNOT gniilv? INIL AYQ |HINOW| ¥Y34| NOILYLS ISINYD diHS




- 119 -

o0 ¥ 051
O Lw 0O s 001
009 8 v G S L
gve 87 S os
gtg = = Gz
0D0g 09 s
| | |
$319148vd  TvioL |TIAHIOUOIHD LNOHLIM [1TAHONOTHD HuM Hid3Q
SHSINYO WO
3 GEZ LS T S 12Lg ¥ oop€e c1T =2 T gc 1 oz
ianL19NOY Janiilva IWIL Ava | HINOW| ¥var] NolLvLS 3sINYD | dIHS
. ocCs osT
09s 09 G 00T
09g Bl 9 =3
OLS OLG . og
0Lw = G e
8Y5 8w v
| | |
$312114¥d  1vioy |[ITAHIOICIHD 1nOHLIM [TAHAOUOTHD wuml ~ "~ a
SHSINYD YO
2 116G T S codlLe 7 oocst Q1 = 1o LE T oz
1GNLIDONOY IGNLILYY WL AYQ [HINOW| 4v3a| NOILvLs 3sINYD | dIHS




- 120 -

a7y 0os1
oc€s LY 001
09s 00 9 S L
gLS o7 og
ses 70 S sz
0Ss oL %
| | [
$3191LUvd  1vios |TTAHIONTTHOD LNOHLIM [17AH4O¥OTHD HLIM H143Q
SHSINYD YO
3 oSt 1= Oleo bs oQel IT F 19 =4 1 [
3QN LIDNOT Ianiiiv Wil AvQ | HLNOW| ¥vaa] NOtLVLS ISINYD | dIHS
> 05 o001
ceg 069 S L
0o€s =1 K os
09a 9LS Ge
gLw o &
| ] |
$3191L4Yd  1v¥LOL LIAHIOYGIHD ANOHLIM [1TAHJOUGTHD Hlim Widig
SHSINYDOUO
3 2¢Es 1 S 6&LC ® 0OgL 11T = 19 6% T o X
1QN LIDNCT zantilvi INIL AV [HINOW| ¥Y3A| NOILVLS ISINMD | 41HS




- 121 -

os1

80 v
g0 g oot
oog oL S L
oE€sg S@S og
0Oog o9 s sz
| m._w_m
$37D114Vd  1vio) |TIAHIONOHD LNOHLIM [TTAH4ONOTHD Hilm Hidlg
SHSINYDO YO
3 s10%61 s 6¢8g 1 oo6t ZT =@ To zv 1 oz
3dN 1iONO" antilyd WL AYQ |HINOW| wvaAs| NoILYLS IsinYd | diHs
0 9% 00 % oGt
09g cos o001
o9w o0 % S L
009 gy S 0%
B LS 09 s sz
o n_m mq_m
|
§3131L4Yd  1vi0L |JTAHIONGTHO LNOHLIM [T1AH4OHOTHD HLIM Hld3a
SHSINVYDUO
3 soZ2g1 S sIe9c¢ ¥ ogs gzt =z 19 T T oz
1anLIoNOT aanliLyl EC R AYQ [HINOW| uY3A| Notlvis | 3sinud | diuHs




- 122 -
TABLE 3

QCCURRENCE CF DIATOMS

Numbers refer to Stations at which organisms were found.
Numbers in brackets indicate the depths (m) at which samples
were collected.

Amphora proteus 37(150).

Asteromphalus flabellatus 27(0}).
A. hookeri 16(%0).

Chaetaceros concavicorne 23(0-50).
C. convolutum 32(0-50).
C. criophilum 13(25, 75), 32(0-50).
C. lorenzianum 42(50, 75).
C. secundum 42(100).
C. teres 42(100),
C. vannheurckili 15(50).
C. vistulae 13(0).

Corethron criophilum 1(100), 5(45), 7(100), 8{50), 13{25-100),
15(0-150), 16(0), 25(75, 100), 32{0-50).

Coscinodiscus excentricus 17(7%, 100).
C. lineatus 24(100), 25{150), 26{50, 75), 31{75).
C. subtilis 12(100), 13(1%0), 34{75, 100).

Eutreptia viridis 23(50), 38(0, 25, 50), 39{0), 41{0, 25, 50,
100), 42(20).

Fragilaria antarctica 11(50, 75, 100, 150).
. granulata 7(0, 25, 75), 8(75, 150), 12(75), 15(100),
25(50}, 27(75, 100), 30{150), 34{5C, 75).
F. oceanica 5(0, 25), 6{1, 150), 9(50), 11(50, 75), 12(50,
100).
F. striatula 13(50).

Fragilariopsis antarctica 5(0, 25, 75, 100, 150), 12(0, 50,
75}

Grammatophora marina 1(100, 150).




- 123 -

Hemidiscus cuneiformis 21(50), 25(50), 36(75, 100).

Leptocylindrus danicus 1{100, 150), 2(150), 4(0), 42(150).

Melosira granulata 1(75, 100)/74(150), 10(25, 50, 100, 150),
11(0, 50, 75, 100, 150), 12{0}, 13(75), 16(100), 17(150),
~18(0), 25{100), 32{150), 40(50), 42(0).
M. polaris 6(1, 25, 75, 150), 11{0, 75).

Nitzschia longissima 1(75, 100}, 14(25).
N. martiana 25(50), 27(75).
N. pacifica 12(0, 25), 20(0, 25). . _
N. seriata 4{0-100), 5(0-50), 6(0-150), 13(0~100), 42(50,
T 75, 100). :

Planktoniella sol 11{0-100), 2(100), 4(0-100), 5(50-150),
6(25, 50), 7(0-150), 8(15C), 9(0, 50, 150), 10(25, 75),
11{150), 13(o-100}, 14(25, 75, 150), 16{0-15C), 17(150),
20{50}, 21{75), 27(100), 28(75), 31(0, 75), 32(50),
35{100), 39(150}, 42(100).

Pleurosigma capense 25(50), 32(25), 42(1C0). o
P. directum 2(75), 4(0-100), 5{0-150), 6(0-75), 7(0, 150),
10{0-75), 11{0~100), 12{0-250), 13(0-100), 14(25-150),
15{0-100), 16{25, 100), 20{0).
P. formosum 23(100).
P. strigosum 23(100).

Rhizosolenia alata 1(0, 75), 8(150), 9(25, 50, 1C0), 10(0-75),
11{0-757, 13(50, 75, 150), 14({0-150), 15{50, 100, 150),
16{0), 25{28), 27(75, 150}, 28{0), 31{0-50), 32{0-50),
34{0, 25), 35(100), 42{25, 50),

R. alata f. inerme 2(0-75), 4(0-150), 6{0575), 14(75),

R. bergonii 27(0). -

R, calcar avis 27(0-50), 31(25, 50).

R. cylindrus 6(50). ‘

R. hebetata f. semispina 2(0, 75, 100), 30(0), 31(0-150),
32(0-150). © '

R. styliformis 2{0-150), 4(0-1%0), 5(0-150), 6(0-1%0),
7(0-150), 8(150), 9(150), 10(25, 150), 11{(25, 50, 75),
12(0, 25, 75), 13(50-150), 14(0-100), 15(0, 25, %0, 75,
150). : : :

Schroederella delicatula 42(25, 100).
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Skeletonema costatum 6(1, 25), 20(0, 25), 37(150).

Stephanopyxis turris 42(75, 100).

Synedra acus 23(75).
S. superba 26(50-150), 27(50, 75), 28(50, 100), 30(75,
150), 32(25), 34(50-100), 35(50), 36(0, 50, 79).
S. ulna 21(75, 100}, 34(50-150). -

Thalassiothrix antarctica . 4(0), 5(0, 25), 6{(0, 150), 11(150).

T. frauenfeldil 25(100), 26{100).

T. longissima 2(0, 25, 75), 4(0, 50, 100), 6(1, 25, 50,
75, 100), 7(75, 100, 150}, 10(25, 75, 150), 13(0-100),
15(0-73), 16(50), 23(25-100), 25(75, 100), 30(75),
31(25-75), 32(0-75), 34(75), 35(100, 150), 42{0-100).

T. nitzschioides 16(50), 23(50).

Thalassiosira aestivalis  24(25, 50), 25(75, 100), 27(100),
34(75, 100), 34(100, 150), 36(75), 38(100, 150), 39(75),
42(25, 100).

T. condensata 4(0-100), 6(1), 13(25).

Tropidoneis lepidoptera 25(100).

TABLE 4

QCCURRENCE OF DINOFLAGELLATES

Numbers refer to Stations at which organisms were found.
Numbers in brackets indicate depths {m) at which samples were
collected.

Amphidinium kessiitzi 38(50), 39(75).
A. turbo 36(75], 37(50), 41(25).

Amphisolenia globifera 2(75), 30(100), 34(100}.
A. schroederl 39(150).

Blepharocysta paulseni 1(0).

Ceratium arietinum 13(0), 16(0).
C. breve 23(25),
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Ceratium buceros 1(75), 4(50), 8(100), 10(50), 13(50), 15(100,
150), 16(0, 25, 50), 23(100), 24(25), 28(100), 34(25),
. 35(50), 36(25, 75), 37(50), 40(75), 42(75).

C. candelabrum 42(25).

C. concilians 31(25)},

C. declinatum 29(0), 30(0), 34(c), 35{0), 36(0, 25, 150),
37(0, 25), 38(25), 40(0, 25, 75), 41(C, 150).

C. extensum 1(0, 25), 9(0, 25), 10(0, 25), 15(0, 25),
16(25, 150), 30(150).

C. falcatiforme 8(25), 9(25), 10(0, 25, 50), 13(0), 16(0,
25, 50), 40(150).

C. falcatum 9(50, 100}, 30(50), 31(0).

C. furca 1(0, 25), 2(0, 25), 4(0-7%), 5(150), 7(0, 75),
8{0, 25), 9(25, 50), 10(0-50), 11(25, 50), 15(50),
16{0-50), 17(50), 18(0), 20(0, 25}, 23(0-50), 24(0),
27(30), 29(0), 39(25), 40(0), 42(0, 25).

C. fusus 2(C, 25, 50), 4{0, 25, 50), 6(0, 25, 50, 150), 8(0,
25), 9(0-50), 10{0, 25, 50,100}, 13(0, 25), 16(0, 25, 50,
75, 150}, .20{0, 25), 21{50), 23(c, 25), 24(0-50), 25(0,
25, 100), 26(0, 50, 75), 27(0, 75, 100), 28(75), 29(0),
30(25), 31{0, 25), 34{0, 25, 50, 75, 100), 35(0, 25),
36(0, 25, 75, 150}, 38(0, 25, 100), 39(0, 25, 50), 41(0-
50), 42(0, 25, 50, 75, 150). :

C. gibberum 24(0}.

C. horridum 9(50}, 10(25).

C. karsteni 31{0, 25).

C._kofoidi 27(50, 75), 34(75), 35(50, 75), 36(0), 37(100),
38(25, 75), 39(100), 40(0, 25, 50, 75), 41(100), 42(25).

C. lineatum 1(25, 75), 5{(0, 25, 50, 100), 6(C, 25, 50, 75,
160, 150), 7(0, 25, 150), 9(75), 10{0, 50, 100), 11{(0, 25,
50, 75, 100), 12{0, 25, 50, 75, 100, 150), 13(0, 50, 79,
100), 14(50), 15{150), 16{100, 150), 17(0, 25, 50),
18(0), 19(0), 20(0, 25), 21(150), 23(100).

C. lunula 31 (0, 25),

C. massiliense 30(0), 31(0, 25),

C: minutum 1(0-100), 4(0), 7(25, 75), 8(0-100), 9{0-50),
10{0, 50}, 12(0, 75), 14{0), 42(C-50).

C. pentagonum 9(50, 75), 8(0, 150), 13(0-150), 14(73),
15(0-50), 24(50), 28{150), 32(75), 37(50-150C), 40(0-75),
41(0-50), 42{100).

C. platycorne 16(75), 42(75).

C. pulchellum 8(0).

C. schmidti 40(0, 50).

C. symmetricum 16(100), 21(50, 100), 38(100), 23(50).
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Ceratium teres 7(0, 50), 8(0, 25}, 13(25), 17(0, 25), 15(0,
5), 16(25), 18(0), 19(0), 20{C, 25), 21(25, 150), 23{25),
24(0, 25), 26(0), 27(0, 25), 28(50, 150), 29{0), 30{0),
1(0, 25), 35(0, 25), 36(0, 25), 37(0, 25), 38(0, 25),
39(0, 50), 40(0-50), 41(0, 25), 42(0, 25).
C. trichoceros 25(0).

C. tripos 9(50).

Cochlodinium faurei 40(50).
C. virescens 40(25, 75), 41(50).

Dinophysis diegensis 10(25), 13(25 41{75).

D. exigua 1(75), 8(C), 15(0, 25, 75) 36(75), 37(50),
"‘ZTT%?T.

D. fortii 34(100), 35(25), 36(0), 41(0).

D. hastata 8(50), 23(75), 37{0, 25, 50), 38(25), 40{150),
a2(75).

D. monacantha 37(50, 75).

D. norvegica 1(100).

D. okamurai 8(0).

D. ovum 24(75).

D. sacculus 8(0), 9(50},

D. schroederi 2(0), 14(0), 27(25).

D. schuetti 25(50), 28(0), 35(25, 75), 36(25), 37(50, 100),
40(25), 41(75), 42(50)

D. sphaericum 10(75), 21{25), 24(25), 25(75).

D. tripos 1(0-150), 4(0, 25), 6{(0, 25), 7(25, 50, 75),
8{0, 25, 50, 150), 9{C-7%), 10{0, 50), 11{0), 13{0-100),
14(0-150), 15(0-100), 16(50-100), 17{25), 23{0, 50, 150),
24(25, 50), 25(75), 27(0), 29(0), 30(100), 34{50, 75),
36(0, 25, 75), 42(0).

D. truncata 4{0-50), 5(150), 6(0-50), 8(150), 9{0-50},
10{0-100), 11(50, 79), 13{0-100), 14(25-150), 15{0-100),
16(25), 17(0-50), 19(0), 20(0, 25), 24(50).

D. uracantha 30(75, 100).

Diplopsalis lenticula 1(0-75), 4(25-100), 7(50, 100), 9{0-5C),
14075, 1507, 16(0), 29(0),..
D. minor 21(25), 34(100), 35(50-100), 42(25-100).

Exuviaella baltica 25(25).
E. compressa 23(150).
E. marina 27(50), 34(0, 50, 150)

Goniaulax alaskensis 31(25).
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Goniaulax apiculata 9{25), 20{0, 25), 24(25, 50}, 28(50),

G. diegensis 24{0), 40(0).

G. digitale 15{0~50),

G, kofoidi 24(0C), 25(100).

G. monscantha 9(0, 25), 23(0, 25), 38(50).

G. polygramma 4(75), 7(50), 20(0, 25), 13(0, 25), 14(150),
25{25, 75). '

G. scrippsae 31(50), 34(50, 150), 35(0), 36(0),37(25),
4270, 25).

G. spinifera 21(0, 75), 23(75), 26(0, 50).

G. turbynei 7{25), 13(0, 25), 17(50), 21(50), 23(25, 50).

Goniodoma polyedricum 21(30, 73), 23(0), 24(0, 25}, 25(50, 75),
26(0, 25), 36{0), 41({25, 75), B o

Gymnodinium bogorense 38{50). - - L

G. galseiforme 20(25), 23(50), 34(0, 25, 50), 35(75).

G. grammaticum 20{0). T

G. marinum- 2(0), 4(75), 5(0), 6(25), 7(50), 8(25, 50),
9(25), 12(25), 14({75), 15{(50), 17(25), 28(25, 75), 30(0,
50), 31{75), 36(25), 38{0, 25, 50), .39{0, 75, 100),

~40{o, 25,(75), 41(0,(25, 50)E 42(50). 50 o )

G. minor 24(0, 25), 36(25), 37(25, 50), 38(50), 39(0, 100),
40(25), 41(75), 42(25, 50). B "

G. simplex "2{25), 6(25), 23(0, 25), 24(25), 27(25), 34(25,
50y, 35(25, 50, 75), 36{0, 25, 75), 37(25, 50), 38(0, 25,
50), 39(0, 25, 50, 75), 40{0-50), 41(25, 50), 42(0, 25,

50). _ o - .

G. sphaericum 23{0, 25, 50), 24(7%), 25(50), .27(25), 31(0,
25%, 36(50-100), 37(25), 38(0), 40(0-100), 41(25,-75),
42{50)., - ‘ oo

G._splendens 10{0, 25), 12{25), 16(25, 50}, 17(50), 23(50,
75), 41{0, 25, 50). . ' - -

G. splendidum 24{25, 50), 25(25, 75), 35(25, 50, 75), 40(0,
25, 50, 75), 42(25, 50). ' - e

G. sulcatum 25(0). :

Murrayella biconica 24(25). o
M. intermedis, 36(5C), 37(50}, 40(0, 25), 41(0).

Ornithocercus magnificus 25(25), 29(0), 31(0), 34(25). -

Oxytoxum belgicae 18(0), 20(0, 23), 40(25), 42(0, 50).
0. compressum 7(0), 11(25), 17(0, 25).
O. constrictum 21(25), 26(50), 38(50).
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Oxytoxum contractum 25(75).

0. curvatum 1(0—75), 4(0-1%0), 6(0, 25), 7(0-75), 8{0C, 50),
9(25), 10(0-50), 11{25, 100), 13(0-75), 14{(0-150), 15(0-
75, 150), 16(0), 17(50, 75), 18(0), 19(0), 24(%0, 75),
25(50), 28(0, 25), 29(0), 30{0, 50), 35(30), 36(0-50),
39(25, 75), 41(0, 50).

0. elegans 4{0-150), 5(50-100), 6(0, 50), 8(25)}, 10(0-79}, -
14(0), 36(75), 40(0), 41{0, 25), 42(25, 50).

0. longum 17(0), 23(50).

0. milneri 13(0-7%), 15(0-50}, 17{(0, 25), 23(0, 25), 24(0,
257, 25{25, 50).

0. mitra 16(50).

0. parvum 1(79, 100) 2(0, 25), 4(0-150), 6(0), 7{50, 75),

— 9(0-50), 10(0)- 11(0, 25), 12(0-100), 13(0 25), 14(0«50),
15(0, 25), 17(0-50), 18(0), 19(0), 20(0), 21(0 50), 23(0-
50}, 24(0-50},.25(0, 259), 26(0), 27(0—50), 28{0), 30(0-
100), 31(0), 34(25, 50), 35{(50), 36(0), 37(0, 50), 38(50),
40(25, 50), 41(0-75).

0. sceptrum 1(0- 50), 5(50), .13(0, 25), 14(%0, 75), 20{0, 25).

o. scolepax 1(0), 2(150), 4(0-75), 5(75), 7(0-75), 8{0, %0},
9(551 50), 10(0-50), 12(25), 13{0, 25), 14(0-75), 15(0-75),
16(25-75), 17(0-150), 18(0), 19(0 ), 20(0), 21(0, 25),
23(0—100), 24(0, 50), 25(0-75), 26(0-100}, 27(25, 50, 75),
28(50, 79, 100), 30(0-75), 31(0-50), 34(0-100), 35(0 100),
36(25- 75), 37(50~100}, 38(50 75), 39(25 75), 40{0-100),
41(0-75), 42(0-50).

0. sphaericum 26(25), 42(0).

0. turbo 24{50, 75), 40{0), 41(75).

0. variabile 15(50, 150), 16(0~-50), 17(0-50), 18({0), 19{0),
20(0, 25), 21(25), 23(25, 50), 24(0-50), 27(0), 28(75),
30(25 75), 31(25), 35(0 75), 36{0-150}, 37{0-100), 38{0C-
150), 39(25 100), 41{0, 50).

Peridinium breve 5(150), 34(73).
P. brevipes 4(75), 12(25), 23(25, 75).
P. cerasus 7(50, 100), 10(0, 75), 41(50).
P. conicum 4(0, 25). :
P. crassipes 10(75), 20(50).
P. depressum 4(0, 25), 13(50), 14(50, 150), 31(0, 100).
P. divergens 7(75), 16(50), 31(0, 150).
P. globulum 1(0).
P. granii 4(7%), 5(150), 9{25), 23(0, 25), 24{150), 27(25),
28(50).

P. hirobis 10{(25), 30(50).
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Peridinium leonis 1C(50).

P. oceanicum 1(50, 150), 4(25), 6(0, 25), 7(25, 75), 10(50
79), 11{25, 75), 13(0, 25), 14(0).

P. okamurai 28(150), 30(25)

P. orbiculare 1(25), 2(75), 4(2%), 5(100), 9(75), 23(25),
30(25), 38(50).

P. ovatum 10(0, 25), 13(25).

P. pedunculatum 4(C, 50), 26(50), 23(0), 34(50).

P. pellucidum 10(0, 25), 12(150), 13(0, 25, 50) 21(0, 25,
50, 150), 37(25).

P. pyriforme * 13(C, 25, 50).

P. roseum 20(0, 25), 31(0, 25).

P. steinii 1(100), 7(50, 75), 27(25).

P. subinerme 6{0, 25).

P. tenuissimum 11(25), 13(0, 25).

P. thorisnum 4(0-50), 11({0, 50).

P. turbinatum 4(150).

P. variegstum 2(50), 4(25, 50), 6(25, 50, 100).

Phalacroma argus 4(150), 12(75), 13(75, 100), 41(50).

P. doryphorum 4(75), 25{25), 34{50), 35(25), 37(100).

P. favus 26(25), 29(0).

P. micropterygia 20(50).

P. ovum 1(0, 25), 13(75), 23(5%0), 24(150), 25(25, 50),
26{25), 27(25), 23(50, 100), 31(25), 34(50,150), 35(0),
38(25), 41(25).

P. parvulum 4(0, 50), 12(75), 23(0), 24(50), 25(0), 30(75),
35(25), 36(25-150), 40(50).

P. pulchellum 7(25), 42(50).

P. pulchrum 33(75).

P. rotundatum 1(50), 7(50), 9(0), 13(25), 16(0), 26(150),
30(75), 40(0), 41(75).

Podolampas palmipes 1(25-150), 2{7%), 4(0-75), 5(100), 6(50),
7{25-100), 8(0-75), 9(0-75), 10{0-50), 11(50~100),
13(0-100), 15(50, 75), 16(50), 17(C, 150), 24(25), 25(50,
75}, 26(0, 25), 27(0) 23(0), 29(0, 150), 34(0, 75)
35(25 50), 36(0, 25), 37(25), 33(0, 25), 39(25 75),

40 0-50), 41{0), 42(25).

1n1fer 7(50), 9(0, 79}, 10(50, 75), 11(50 75), 13(0-
1005 14(50), 15(75 -150), 16(75), 20(50), 21(75), 24(25,
50), 26(0-75), 28(50, 100), 30(25 75), 31(0, 25), 34(75,
100), 36(0), 37(0—50), 38(75), 39(25—100), 40(25-75),
42(0~100),
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Pronoctiluca pelagica 1(25, 75), 2(50), 4(50), 4(50, 75),
5(50-15C), 6{0-75), 8(75-150), 10(75), 14(75}, 31(75),
32(25, 100), 35(100), 38(0-100).

P. spinifers 11(50)}, 13(25 -100), 17(75-150), 23(75), 24(50,
75), 30(0-50), 41(0-150), 42(0-100).

Prorocentrum micans 23(50-100), 39(25), 42{(25, 50).

P. pelagica 9(0, 100), 26(50), 36(50).

P. Tostratum 1(0 50), 4(25, 50), 7(50), 8(0- 150), 9(0-100),
10(0-50), 13(0- 100), 14(0—150), 15(50, 75), 16(0),
24%503, 30(50 75), 37(8-75), 38(50), 39(0-75), 41(0, 25),
42(50). .

P. scutellum 3(25),-9(150), 11{0, 25), 12(0-75), 17(0, 25),
20(0, 25), 24(50), 238(0), 39(25, 75}, 41(25, 50).

Pyrocystis robusta . 25(75).

. Pyrophacus horologicum 9{25).

Warnowia atra 17(0), 20(50), 23(25, 50}, 25(75), 32(25),
40(100), 41(50).
W. violacea 1(100), 10(50), 12(0), 13(0, 25), 14(0),
— 2B(25], 26(25), 28(50), 35(0, 100), 40(75)
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V. FIGURES

Figs 2-10 Hydrology-Horizontal Distribution of -
Properties

Figs 11-12 Primary Production
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HYDROLOGY

HORIZONTAL DISTRIBUTION OF PROPERTIES

Figures 1llustrating the horizontal distribution at
the surface, at 50 m, and at 150 m were prepared from data
in Part ls No salt correction has been used for the
inorganic phosphate values.

Figs 2-10 Horizontal distribution of properties
Fig. 2 Surface Temperature

Fig. 3 Salinity

Fig. 4 Inorganic phosphate

Fig. 5 5C m Temperature

Fig. 6 Salinity

Fig. 7 Inorganic phosphate

Fig. 8 150 m Temperature

Fig. 9 Salinity

Fig.10 . Inorganic phosphate
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Fig. 11

Fig. 12

PRIMARY PRCDUCTION

Daily rates of primary production,
calculated for the columns under 1 metre
square from 0-150 m depth in ¢C/day/m?
for each 14C station. Figures are in
italics with station numbers above and
time of sampling below.

Vertical profiles of hourly rates of
primary production at each 14C station
sampling times are given below the
station number.
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OCEANOGRAPHICAL CRUISE REPORTS

. Oceanographical observations in the Indian Ocean in 1959.
Dm1/59 and Dm?2/59.

. Oceanographical observations in the Indian QOcean in 1960.
Dm1/60.

. Oceanographical observations in the Indian Ocean in 1960.
Dm2/60.

. Oceanographical observations in the Indian Ocean in 1960,
Dm3/60.

H.M.A 8. Diamantinag Cruises
HM.A.B. Diamanting Cruise
H.M.A.B. Diamantinag Cruise

H.M.A.B. Diamanting Cruise

. Oceanographical observations in the Pacific Ocean in 1980. H.M.A.B. Gascoyne Cruise G1/60

and G2/60,

Oceanographical observations in the Pacific Ocean in 1960, HM.A.8. Gascoyne Cruise G3/60.

. Oceanographical observations in the Indisn Ocean in 1961.
Dml/61.

H.M.A.8. Diamantina Cruise

. Oceanographical observations in the Pacific Ocean in 1961. H.M.A.S. Gascoyne Cruise G1/61.



