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OCEANCGRAPHICAL CRUISE REPORT
No. B
Oceanographical Observations in the Pacific Ocean in 1960
H.M.A.S. GASCQYNE

Cruises G 1/60, G 2/60
I. INTRODUCTICN

In this volume data are recorded from the first two
cruises in 1960 of H.M.A.S. Gascoyne, Royal Australian Navy
frigate, which undertakes oceanographical cruises in the
Pacific Ocean. '

II. SHIP AND OCEANOGRAPHIC EQUIPMENT

Gascoyne is equipped with a standard Admiralty type 765
echosounder with a depth range of 300 fathoms; greater depths
are chronographed with Asdic equipment. :

The oceanographic equipment of the ship includes a 25 h.p.
electric oceanographic winch stowing 10,000 m of 4 mm diam. wire
sited on fo'c'sle deck above the laboratory, and commanding a
bipod davit with manual retraction stepped on the deck below,
Equipment 1s handled from chains on deck at laboratory level.

A bathythermograph winch (with-foot-brake) for biological samp-
ling, is sited abreast the mainmast, on the starboard side of
the fo'c'sle deck. The coring derrick is stepped on the
quarter deck and is used from a position adjacent to the labor-
atory with fall lead from steam winch. Zooplankton samplers
are towed from a steam winch and a radial .davit at the stern.
The ship has a laboratory of 378 sq. ft on the quarterdeck.
This is divided into twe secticns, one forward for hydrology,
zcoplankton, and phytoplankton and one aft for physics, pro-
ductivity and biochemistry. There is accommodation aboard

for six scientists. Figure 1 {frontispiece) shows the ship.



IIT. METHODS CF COLLECTION AND ANALYSIS OF SAMPLES

1. Physics

See C.S.I.R.0. Aust. (1962 a)

2. Chemistry

See C.5.I.R.0. Aust., (1962 a)

3. Primary Production

See C.S.I.R.0. Aust. {1962 a)

4. Pigments

See C.5.I.R.0. Aust. (1962 a)

5. Phytoplankton

See C.S.I.R.0. Aust. (1962 b)

For Cruise G 2/60 the methods used for quantitative
examination of phytoplankton were the same as those
described for Cruise Dm 1/60 (C.S.I.R.O. Aust. 1962 b).

On both G 1/60 and G 2/60 the modified Hardy Indicator
was towed as usual, the collections were examined and the
ocrganisms are listed in Tables 6 and 7 with the station
number and an (H).
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On Cruise G 2/60 quantitative samples taken at depths to
100 m were also examined on board the ship for species of dia-
toms and dinoflagellates; these are listed with the station
number followed by the depth (0 - 150 m) in brackets. On
occasions when the number of species was great, the centrifugates
from all hauls taken at a station were stored together and re=-
turned to Cronulla for further examination; the species from
this mixed centrifugate are indicated by ‘(M). At Stations
G 2/191/60 and G 2/192/60 a high speed sampler was tested;
species of diatoms taken by this sampler are'indicated by (HS)
in Takle 6.

6. Zooplankton -

Cn these cruises methods used were as previously described
C.S.I.R.0. Aust. (1962 a) The average volume filtered for
each tow was 16 m3. :

IV CRUISES G 1/60 and G 2/60

Objectives

Cruises G 1/60 and G 2/60 were planned to study the surface
and deep circulation in the area bounded by Eastern Australia,
northern New Zealand, Fiji, Solomon Is. s and New Guinea.
Positions of stations and sections were fixed to give good
coverage particularly in the neighbourhocd of sills of various
entrances which influence deep circulation.

Itinerary

On Cruise G 1/60, 83 stations were occupied (Fig. 2). The
crulse ccmmenced at Sydney on February 2, occupied 26 stations
across the Tasman Sea to the north of New Zealand, and a series
of 19 stations to Fiji, then north-west to Solomon Is., then
south-east and south to Noumea, and concluded in Sydney on
March 8. Bathythermograph casts were made at 82 stations.
Primary production, pigment, and zooplankton samples were
taken at 21 stations, quantitative phytoplankton samples at
33 stations and gqualitative samples at 68 stations. Surface
hydrology samples were taken at 80 stations and, at 50 of these
deep casts were also made (Table 1).
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TAELE 1

WORK DCNE AT EACH STATION

Station Hydrology  Primary Pig- Phytoplankton Zoo-
Number BT Surface Deep Production ments Qual. Quant. plankton

1 + + + + +
2 + + + +

3 + + + + + +
4 + + + + +

5 + +

6 + + + +

7 + + + + + + +
8 + + + + +

9 + + +

10 + + + +

11 + + + + + + + +
12 + + + +

13 + + + + +

14 + 4

15 + + + + + + + +
16 + + + +

17 + + + + +

18 + + _ +

19 + + + +

20 + o+

21 + + + + + + + +
22 + + + +

23 + o+ + + +

24 + + +

25 + 4+ +

26 + + + + + + + +
27 + + + +

28 + + + + +

29 + + +

30 + + + +

31 + + + + + + +
32 + + + + +

33 + o+ +

34 + T + +

35 + +




Station Hydrology  Primary Pig- Phytoplankton = Zoo-
Number BT Surface Deep Production ments Qual. Quant. plankton
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39
40
41
42
43
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45
46
47
438
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52
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55
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58
59
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Station Hydrology  Primary Pig- Phytoplankton Zoo-
Number BT Surface Deep Production ments Qual. Quant. plankton

76 + 4+ + . +
77 + + + +
78 + 4+ + + +

79 + 4+ + +

80 + 4+ + +

81 + + + +
82 + 4+ + +

83 + 4+

84 + 4+ + + + + + +
85 + 4+ + +

86 + o+ +

87 + 4+

88 + 4+ + + + + + +

On Cruise G 2/60 112 stations were occupied (Fig. 3).
The cruise commenced at Sydney on March 17, worked s series of
stations across the Tasman Sea along the 30°S parallel,worked
north and north-east to Port Moresby thence to Manus I.,
Kavieng and Rabaul and returned across the Coral Sea to Calrns;
the cruise concluded in Sydney on April 25. Bathythermograph
casts were made at 190 stations. Primary producticn and
plgment samples were taken at 37 stations, zooplankton samples
at 18 stations, quantitative phytoplankton samples at 56 staticns
and qualitative at 14 stations. Surface hydroclogy samples were
taken at 39 stations and deep casts were made at 47 stations.
Transparency measurements were made at 27 stations and submarine
daylight measurements at 8 stations (Table 2). Bottom cores
were taken at 10 staticns by an officer from the Bureau of
Mineral Resources.
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TABLE 2

WORK DONE AT EACH STATION

Station Hydrology Phyto.
Number BT Surface Deep Tr SD PP Pigments 1 2 Z Cores
89 + + + o+
90 + + +
91 + + + + + + +
92 +
93 + + +
94 + o+
95 + + + 4 + + o+ 4+
96 + + +
97 + + +
98 v+ +
99 + +
100 + + ++ + + o+ 4
101 + + +
102 + +
103 + + +
104 + + 4 + + o+ 4
105 + + ++ + + ot
106 + +
107 +
108 + + + + +
109 + + +
BT Bathythermograph
Tr Transparency measurement '
SD Submarine daylight measurement '
PP Primary Production

Phyto. 1  Modified Hardy Indicater for qualltatlve
phytoplankton sampling

Phyto. 2 Quantitative phytoplankton sampling

Z Zooplankton with Clarke-Bumpus sampler

Cores Bottom cores ‘

++ More than one sample taken {see p.164)
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Station Hydrology Phyto.
Number BT Surface Deep Tr SD PP Pigments 1 2 Z Cores

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130 . +
131 + + + o+
132 +

133
134
135
136
137
138 + +

139 + + +

140 +
141

142

143 +

144 + + + + o+

145 + +

146 +

147 + + + + + + 4+
148 + +

+ ¥
+
+ +
+

+ 4+ttt + 4+
+

+ + + + + 4+
+
+
+
+

+ + +
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Station Hydrology Phyto.
Number BT Surface Deep Tr SD PP Pigments 1 2 Cores
149 + + o+ + + + +
150 + + + +
151 + o+ '
152 + + + + +
153 + + + + ++
154 + o+ +
155 + + o+ + + +
156 + +
157 + + o+ + 4+ +
158" + 4 + +
159 +
160 + + + + + +
161 + -
162 + + o+ +
163 + +
164 + o+ +
165 + + + + + +
166 +
167 + + o+ +
168 +
169  ++ + 4+ + ++ +
170 +
171 + + + + + + +
172 + +
173 + +
174 + + + + +
175 + + + + +
176 +
177 + +
178 + +
179 + + + + +
180 + + + + ++ +
181 + + + - + + +
182 + +
183 + + + + + + +
184 + + + +
185 + + + + +
186 + + + +
187 + + + +
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Station Hydrology Phyto.
Number BT Surface Deep Tr SD PP Pigments 1 2 Z Cores

188 + + o+ + +
189 + + +

190 + + +

191
192
193
194
195
196
197
198
199
200

+ + +

+ 4+ 4+ A+t

Scientific Personnel
Cruise G 1/60

. Hamon (Cruise Leader)

. Desrosieres {Institut Francais d'Oceanie, Noumea)
. Middieton

. Prothero

.- Rochford (2/2/60 - 13/2/60)

. Staniforth

LGUOUO=E0omw

The analyses of hydrclogical samples were done in the
ship's laboratory by Messrs Prothero and Staniforth. Phyte-
plankton samples were taken and counted aboard by Mr C.Middleton
who was alsc responsible for the collection of primary produc-
tion, pigment and zooplankton samples. At Cronulla, counts of
primary production samples were made by Mr B. Scott, analyses
of pigment samples by Mr M. Weotton, and zooplankton samples
were welghed by Mr D.J. Tranter.
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Scientific Personnel
Cruise G 2/60

K. Wyrtki {(Cruise Leader)

R. Bastion (Bureau of Mineral Resources)
N. Dyscn

G. Janovsky

J. Staniforth

E.J.F. Wood

The analyses of hydrological samples were decne in the ship's
laboratory by Messrs Jancvsky and Staniforth. Phytoplankton
samples were taken and counted aboard by Mr E.J.F. Wood. The
primary production and pigment samples were taken and filtered
aboard by Mr N. Dyson, at Cronulla, the primary production counts
- were made by Mr B.D. Scott and the analyses of pigment samples by
Mr M. Wootton. The measurements of transparency and submarine
daylight were made by Dr K. Wyrtki. The zooplankton samples
were weighed at Cronulla by Mr D.J. Tranter. The bottom cores
were taken with a 3 m core by Mr R. Bastion.

The data for both cruises were processed under the direction
of Mr A.D.Crooks by Misses L. Lalor and F. Luce and Mrs E. Wood.
The plots were prepared for publication by Mr R. Breach and
Mrs B. Walters, and the master sheets were typed by Mrs D. Schmitzer.

V. DATA SHEETS AND TABLES

The dats for Cruise G 1/60 are arranged in six parts.
Part 1 for deep hydrolcgy stations, Part 2 for temperature and
salinity of surface samples, Part 3 for primary production,-
Part 4 for pigments, Part 5 for qualitative phytoplankton and
Part 6 for zooplankton.

The data for Cruise G 2/60 are arranged in six parts.
Part ! for deep hydrolegy stations, Part 2 for primary
production, Part 3 for pigments, Part 4 for quantitative
and -qualitative phytoplankton, __ Part 5 for zooplankton,
and Part 6 for bottom cores. -




- 14 -

Explanation of Headings on Data Sheets

The following notes are supplied to help explain the head-
ings used on the data sheets. The short vertical lines below
some of the column headings indicate the positions of decimal

points. :
Part 1 Hydrology = Deep Statlons
\\‘/

Part 2 Hydrology ~ Surface Sampling

SHIP All cruises aboard Gascoyne are designated by the
letter G or the figures 20.

CRUISE The letter G is followed by the number of the cruise
and the year. Crulse numbers are allotted each year
beginning with 1 for the first cruise.

STATION ° Stations are numbered consecutively for each ship,
for each year,

TIME Given in Local Mean Time and is the time at the
beginning of the first cast. The code letter used
for the time zone (Tsble 3) follows the time.

TABLE 3
CODE FOR TIME ZONES
Longitude Time
Exceeding Up to but not Zone :
exceeding {hrs) Code
67°30'E - 22°30'E _ -1 A
22°30'E -  37°30'E -2 B
37°30'E - 52°30°'E -3 C
52°30'E -  67°30'E -4 D
67°3C'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°3Q'E -8 H
127°30'E - 142°30'E -3 I
142°30'E =~ 157°30'E -10 K
157°30'E - 172°30'E -11 L
172930'E - 180° -12 M



180°
172°30'W
157°30'W
142°30'W
127°30'W
112°30'W
97°30'W
82°30°'W
67°30'W
52°30'W
37°30'W
22°30'W

07°30'W -

172°30'W
157°30'W
142°30'W
127°30'W
112°30'W
97°30'W
82°30'W
67°30'W
52°30'W
37°30'W
22°30'W
07°30'W
07°30'E

- 15 =

+12
+11
+10
+9
+8
+7
+6
+5
+4
+3
+2
+1

NZ0mOo00unHdoa=Ex<

LATITUDE LONGITUDE

SONIC DEPTH

MAX. SAM. DEPTH

AIR TEMP.
WET  DRY

WIND
DIR. SPEED

ANEM,

HEIGHT

CLOUD

TYPE  AMOUNT

VIS,

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.

r

Maximum sampling depth is given' to the
nearest 100 m, and is in 10C m units.

Air temperatures are recorded from wet
and dry bulb thermometers in centigrade
degrees and tenths.

Wind direction and speed are coded using
Tables 8 and 9 in U.S. Hydrogr., Office
(1959).

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

Cloud type and amount are coded using

Tables 2 and 3 in U.S. Hydrogr.

(1955).

Qffice

Visibility is coded using Table 4 in

U.S. Hydrogr. Office (19%5).




SEA
DIR. = AMCUNT

SWELL
DIR. AMOUNT

ATMCS .
PRESSURE

WIRE ANGLES
CAST 1 CAST 2
CAST

DEPTH

" TEMP.

S Jou

% Sat.

INCRG.
P

- 16 -

Sea direction and amount are coded using
Tables 5 and 8 in U.S. Hydrogr. Office
(19553).

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

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

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

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

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

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

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

Sigma-t recorded to 3 decimal places.

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

Oxygen, percentage saturation.

Inorganic phosphate values are given in
g at./l to 2 decimal places.
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Part 3 Primary Production

MAX. SAMP. DEPTH
DIST. FROM COAST

METHOD OF
INCUBATICN

STOCK NUMBER

STOCK ACTIVITY
BACKGROUND

LIGHT COQUNT

DARK COUNT

NET COUNT
INCUBATION PERIOD

RATE OF PRODUCT ION
A B

Depth of deepest observation to nearest
10 my and is in 10 m units.

Distance of nearest land in miles.

A zero indlcates light bath incubation.

Number of l4c stock used.

The activity of 14c stock used is recorded
in millions of counts/min i.e. 9.11 x 106
counts/min.

Background count is recorded in counts/min.

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

The counts/min of the filter from the dark
bottle,

The difference between light and dark
counts.,

Glven in hours, and varies from 3.5 to
5'0.

A is given in mgC/hr/m° to 2 decimal
places.

B is given in gC/day/m2 to 2 decimal
places. ' B

A day has been taken to be equal to 10
hours. The value of each depth is the
value from the surface to that depth.
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Part 4 Pigments

As asterisk in the body of the table
indicates the value was negative. A
blank indicates that the value was zerc.

DEPTH Given in m. A blank denotes Om.
CHLOROPHYLL Chlorophyll a and b are given in mg/m>
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.
Part 5 Phytoplankton
CRGANISMS The counts of organisms with and with-
WITH WITHOUT out chlorophyll are expressed as log
CHLORCPHYLL CHLOROPHYLL numbers per litre.
TCTAL PARTICLES The counts of total particles are
expressed as log numbers per litre.
Part 6 Zooplankton
BIOMASS Wet weight.
mg/m3
REFERENCES
C.S.1I.R.0. Aust. (1962 a).- Oceanographical observations in

the Indian Qcean in 1959.
H.M.A.S. Diamantina Cruises Dm 1/59, Dm 2/59.
C.S.1.R.0. Aust. Oceancgr, Cruise Rep. No. 1

C.S5.1I.R.0. Aust. (1962 b).- Oceanographical observations in

the -Indian Ocean in 1960.
H.M.A.S. Diamantina Cruise Dm 1/60.
C.5.I.R.0. Aust. Oceanogr. Cruise Rep. No. 2.

United

States Navy Hydrographic Office (1955).- Instruction
manual for oceanographic observations. Publ. No. 607,



DATA

CRUISE G 1/60

PART 1

HYDROLOGY

DEEP STATIONS
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CRUISE G 1/60

PART 2

HYDRCLOGY

SURFACE SAMPLING
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STATION{ YEAR [MONTH{ DAY TIME LATITUDE | LONGITuDE [ TEMP s %
| |
3 60 = B 1 030K 3395 15445E 2420 3572
4 60 2 3 1800K 33188 15619E 2314 3370
5 60 2 3 2400K 33278 15710E 2270 I35 4
6 60 2 4 e25L A3A337S 185821E 22907 3567
7 60 z 4 g 30L 32378 15S847TE 2240 3566
8 60O 2 4 15365 33538 1B5953E 2641 3364
9 60 2 4 2130L 33558 16057E 2220 3382
10 60 2 5 100L 33578 16150E 2389 3579
11 80 2 5 Q45 334938 163290E 2322 3I56H
12 A0 2 5 1625L 3343S 18432E 2322 3568
13 S50 2 S 2100L 33448 16539 234% 32574
14 60 2 & 330L 342585 166831E 2020 3556
15 &0 2 6 s45L 35008 16714E 2200 3566
16 60 2 & 1230L 36268 16758E 2120 3565
17 60 2 6 1600L 35478 16A39E 2133 3557
18 69 2 & 2100L 3AB508 16920E 2060 35589
te KO 2 7 100L 35838 17026E 2120 3548
20 60 2 7 E00L 35145 t7010E 2100 3554
21 60 , 2 7 718L 345%6S 17004E 2139 3554
22 A0 2 7 12151 34278 16957E 2150 3552
23 60 z 7 1430L 33498 169068F 2241 33561
24 60 2 7 2100L 32533 17004E 2200 3556
25 60 2 8 23 0L 33385 17126E 2081 3544
26 60 2 8 1000M 33498 17302E 2308 3577
27 60 P 8 1 =30M 3303S 17318E 2400 335384
28 60 2 8 1930M 32128 17330E 2392 3590
29 60 2 9 ToM 31288 172T43E 2420 3599
30 50 ) =} 340M 304485 17352E 2401 33785
%1 60 2 9 930M 29468 1T7402E
T2 &0 e 9 1410M 28128 17414E 2411 33591
T3 A0 2 a 1946M 28268 17428E 28500 3392
%4 60 2 9 2300M 2739s 17446E 2497 3583
35 60 2 10 615M 26578 1T4&857TE 2440 3541
36 A0 2 10 o45M 26218 17T510E 2572 3541
T7 860 2 10 1600M 25385 17820E 2610 3537
38 60 > 10 1940M R44%s 178537E 2599 3533
29 60 2 11 23A0M 23358 17849E 2400 3515
40 60 2 1t 730M 224538 175858E 2671
41 60 2 11 1748B3M 211985 17603E 2738 3515
42 B0 5 11 2350M 20478 17620E 2708 3515
43 KO 2 12 400M 19408 176390E 2700 3487,
44 B0 2 12 s62*oM 1lcsoas 17648E 2754 3500
4% 60 2 17 500M 17338 17807E 2807 3481
46 S0 2 17 0O 30M 17218 17548E
47 60 5 17 1315mM l1l702s 17508E 2880 3447
48 60 2 17 1700M 16418 17429E 2825 3471




- 74 =

STATION| YEAR [MONTH| DAY TIME Latitupe | Longitupe | TEMP S %o
49 60 2 17 2220M 16178 17344E 2Jeo 34%2
50 60 2 18 220M 15473 172354E 28a3t 3450
51 60 2 18 930L 15208 17148E
52 60 2 18 1600L 143As 17106E =2A92 3438
53 60 2 18 2300L 14078 17006E 2900 3436
54 60 2 19 405L 1 337s 169 13E 2877 3439
55 60 2 19 930L 130935 16B31E 2960 3246
56 60 2 19 1530L 12358 18723E 2921 3464
57 60 2 19 1948 12158 16§837FE 3000 3374
58 &0 2 19 2308 11588 16604F 2938 23471
59 60 2 20 E50l. 11508 168456E 2924 3452
60 60 2 20 1600L 11208 16334FE 2947 %458
61 60 2 21 3L 1.110s8 16225E 29B2 3468
62 60 2 21 535L 12018 16222E 2582 3481

83 B0 2 21 930L lz2zas 16221E
64 60 2 21 1418L ‘13125 16232E 3009 3463
65 60 2 21 2005L lao2s 168245E 2928 34673
66 60 2 22 2185L 18008 16301E 2914 34765
67 60 2 22 9850L 16033 18317E 2861 3498
58 60 2 22 1530L lesass 16211FE 2950 3501
69 60 2 22 1925L 1737s 16312E 2839 3402
70 60 2 23 130L 17448 168402E 2820 3408
71 60 2 23 6C0OL 17528 16500E 2863 3406
T2 60 2 23 930L 17528 168s23E
73 60 2 23 1505L leo3s 16619E 2930 3406
T4 B0 2 23 19240L le10s 18726E 2A63 3475
75 60 2 24 230L 19018 1687585FE 2750 3404
76 60 2 24 43BL 1%23S. 16806E 2726 3424
77 60 2 2 4 S30OoL 1558 16 32 E
78 &0 2 24 1440L 20318 16901E 2762 343A
79 60 2 24 2008SL 21118 16831 2739 3410
B0 60 2 25 330l 2200s 16738E 2786 2407
81 60 2 25 7T40L 22138 1868723€F€
82 60 2 29 221BL 23318 166805F€ 2686 3439
83 A0 3 1 EQ2LL 2342S8S 185T7T08E 2690 34868
84 60 3 1 930L 23538 16807E 3460
A5 60 3 1 16800L 24403 168B30E 2620 3484
ae 60 3 1 2000L 25168 168S50E 2810
av 60 3 1 2240L 25428 16904E 2590 =487
88 60 3 4 D30L 23545 168246E 2615 3480
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TABLE 4

OCCURRENCE OF DIATOMS

Numbers refer to the stations at which each
organism was found

Asterionella japonica 1, 2, 78
Asterclampra dallasiana 36, 45, 51, 52, 61, 74, 80
Asteromphalus clevel 1, 21
flabellatus 44
heptactis 36, 44, 59, 63
humboldti 38, 60
Aulacodiscus crater 40
margaritaceus
nigricans 26
Bellerochea malleus 1
Biddulphia aurita 1
mobiliensis 4

pulchella
sansibarica 63
Ceratgﬁlina compacta 1, 78, 84

Chaetoceros affine 1, 38

Coarctatum 8, 10, 11’ 13, 27’ 55’ 63, 67, 69, 74, 86, 89

danlcus 27
decipiens 67, 84
denticulatum 1
difficile 1, 78
lauderl 56
lorenzianum 1, 64
pendulum 69, 84
peruvianum 36, 49
secundum 1
teres 1, 67
vanheurcki 74
Climacodium biconcavum 55

frauenfeldianum 1, 2, 4, 6, 8, 9, 10, 11, 12, 13, 23, 36,
38, 40, 41, 42, 44, 45, 46, 47, 48, 49, 50, 91, 52, 55,
56, 58, 59, 60, 61, 63, 64, 66, 67, 69, 72, 77, 78, 79,
8o, 81, 84, 85, 86, 838, 89

Corethron criophilum 56

Cosclinodiscus centralis 56

concillans 64
- concinnus B4

gazellae 86
lineatus 44, 63, 71, 88
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Coscinodiscus marginatus 44, 55
minor 47, 59
rothii 11
Dactyliosolen mediterranea 63, 78
Dictyocha fibula 26
Eucampia cornuta 11
zoodiacus 1, 61

Fragilaria granulata 17, 44, 35
oceanica 10
striatula 63
Gossleriella tropica 1, 56, 59
Guinardia flaccida 1, B84
Hemiaulus sinensis 46, 84
hauckii 11, 38, 44, 45, 48, 61, 63, 69, 71, 74
membranaceus 13, 36, 56 60, 63, 67 -
Hemidiscus cunieformis 13, 36 56, 60 63, 67
Lauderia annulata 1, 6
Leptocylindrus danicus 1, &, 11, 38, 56
Lithodesmium undulatum 8
Mastocgleia brunii 55, 63
mediterranea 48, 74, 77
rostrata 6, 7, 8, 11, 12, 13, 15, 16, 26, 28, 31, 36, 37,
38, 40, 44, 45, 47, 48, 51, 52, 55, 59, 60, 61, 63, 64,
68, 69, 71, 74, 78, 80, 81, 84, 86, 83, 89
Melosira crenulata 1
Navicula crucigera 63
cuspidata 52, 68, 81
libellus 11
subcarinata 40
Nitzschia closterium 63
delicatissimg 8
gracilis 6
pacifica 13, 25, 63
seriata 1, 11, 56
Omphalopsis australis 63
Planktoniellas florea 2, 89
formosa 59
sol 1, 6, 3, 21, 23, 26, 28, 31, 32, 40, 44, 48, 51, 55,
56, 59, 60, 63, 69, 81, 84, 38, 89
Pleurosigma fasciola 1
formosum 86
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Rhizosolenia alata 1, 6, 7, 8, 11, 21, 26, 38, 44, 48, 56,
59, 63, 64, 69, 84, 88

bergonii 1, 8, 44, 55

cylindrus 1, 36, 44, 84
delicatula 1, 8, 84, 86

Rhizosolenia imbricata 38, 44
setigera 8, 55, 77, 81, 88
stolterforthii 1, 8, 28, 36, 44, 84
styformis 1, 2, 26, 36, 38, 40, 45, 48, 51, 52, 55, 56,
67, 69, 72, 77, 81, 84

Schroederella delicatuls 1, 12

Skeletonema costatum 1

Stephanodiscus argus 63

Stephanopyxis palmeriana 1, 6, 8

Streptotheca indica 10

Thalassiosira rotula 1, 6

Thalassiothrix frauenfeldii 1, 8, 44, 56, 63
nitzschioides 1, 21

TABLE 5

QCCURRENCE OF DINOFLAGELLATES

Numbers refer to the stations at which each
organism was found

Amphidinum hyalinum 28

Amphisclenia acutissimum 72
bidentats 2, 6, 8, 9, 10, 11, 12, 13, 15, 26, 28, 30, 31,
32, 33, 34, 36, 37, 38, 40, 42, 44, 46, 47, 48, 49, 50,
ol, 52, 55, 56, 58, 60, 61, 62, 64, 67, 69, 76, 77, 79,
80, 81, 84, 85, 86, B8
globifera 6, 7, 11, 23
lemmermanni 77
palaeothercides 72, 85
palmata 51
schaulnslandi 88
thrinax 38, 69, 81

Centrodinium intermedium 6, 25

Ceratium arietinum 12, 17, 18, 21, 23, 25, 28, 31, 46, 55, 66,
69, 80, 82, 85, 86, 88
azoricum 32, 49
belone 12, 31, 33, 36, 37, 38, 40, 41, 55, 78, 79, 80, 85,
86
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Ceratium bigelowi 36
breve 13, 40, 61, 67, 74, 80, 85, 86
bucephalum 21, 32
buceros 2, 11, 13, 15, 17, 18, 21, 22, 23, 24, 26, 28, 33,
34, 40, 44, 47, 51, 55, 56, 58, 61, 63, 64, 72, 79, 80, 84,
86, 88 .
candel abrum 4, 8, 10, 27, 31, 32, 33, 38, 40, 49, 55, 66,
carriense 1, 2, 7, 8, 9, 10, 11, 12, 13, 19, 26, 33, 34,
36, 37, 38, 40, 46, 47, 48, 49, 50, 51, 52, 5%, 56, 58, 59,
60, 61, 63, 64, 67, 72, 76, 79, 80, 81, 82, 85, 86, 88
cephalotum 46, 47, 51,'80
concilians 36, 98, 67
contortum 1, 9, 10, 11, 12, 13, 16, 27, 28, 30, 31, 32, 33,
34, 36, 37, 38, 40, 42, 46, 92, 60, 61, 62, 63, 67, 69, 76,,
77, 78, 79, 80, 85, 86, 88
contrarium t, 7, 12, 27, 28, 30, 32, 34, 36, 37, 38, 40, 41,
44, 46, 47, 51, 56, b8, 67, 78, 80, Bl, 84, 36
declinatum 2, 4, 8, 9, 10, 11, 13, 15, 16, 19, 21, 23, 24,
75, 26, 27, 31, 32, 33, 34, 37, 46, 48, 50, 51, 55, 60, 61,
63, 67, 69, 71, 74, 77, 79, 80, 81, 84, 86 |
deflexum 2, 9, 38, 40, 42, 44, 47, 48, 49, 50, 56, 58, 59,
60, 61, 62, 64, 65, 66, 67, 69, 71, 72, 78, 79, 80, 82, 86
dens 61
euarcuatum 8, 23, 51, 63, 72
eupulchellum 76, 78, 80
extensum 4, 6, 8, 9, 10, 11, 13, 15, 17, 21, 22, 23, 30, 31,
33, 34, 36, 37, 38, 40, 42, 44, 46, 47, 48, 49, 50, 51, 32,
55, 56, 58, 59, 60, 61, 63, 64, 67, 69, 71, 72, 74, :76, 77,
78, 79, 80, 81, 84, 85, 86, 88 '
falcatlforme 6, 8, 9, 13, 24, 88
falcatum &6, 7, 9, ll, 23, 24, 25, 26, 27, 31, 32, 33, 34,
37, 40, 42, 67, 69, 79, 80, 81, 85, 86, 88
furca 1, 2, 4, 6, 7, 8, 12, 13, 15, 16, 17, 18, 21, 22, 23,
24, 26, 37, 38, 40, 41, 46, 50, 51, 62, 64, 67, 69, 78, 79,
8¢, 81, 84, 85, 86, 88
fusus 1, 2, 4, 6, 8, 9, 10, 11, 12, 13, 15, 16, i7, 18, 19,
21, 22, 23, 24, 25, 26, 28, 31, 32, 36, 37, 38, 39, 44, 46,
47, 48, 49, 50, 52, 55, 56, 58, 60, 61, 64, 67, 69, 74, 78,
79, 80, 81, 84, 85, 86, 88
gsllicum 7, 8, 9, 10, 46, 52, 61, 69
geniculatum 48
gibberum 64, 79, 80, 82, 88
gracile 31
gravidum: 80
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Ceratium hexacanthum 4, 9, 11, 12, 24, 26, 31, 34, 36, 37, 38,
40, 47, 52, 64, 67, 76, 78, 80, 81, 82, 85, 86, 88
horridum 24, 28, 79, 80
humile 61, 86
incisum 36, 38, 40, 79, 86, 88
inflatum 2, 4, 12, 13, 23, 27, 36, 37, 40, 41, 48, 51, 52,
55, 56, 62, 64, 67, 69
karsteni 2, 4, 6, 8, 9, 10, 11, 12, 13, 15, 16, 17, 21, 22,
23, 24, 26, 27, 28, 30, 31, 34, 36, 37, 38, 51, 56, 69, 77,
80
kofoidi 1, 2, 4, 6, 8, 10, 11, 12, 13, 15, 22, 25, 32, 40,
44, 46, 48, 55, 63, 79, 80, 81
limulus 64
longinum 4, 13, 33, 37
longirostrum 4, 6, 10, 12, 13, 21, 22, 36, 49, 80, 81, 88
lunula 23, 25, 26, 27, 36, 63
macroceros 2, 4, 6, 9, 16, 18, 19, 25, 32, 36, 38, 41, 51,
52, 55, 62, 64, 65, 66, 69, 84, 85, 88
massiliense 2, 6, 8, 9, 10, 13, 15, 16, 17, 18, 22, 23, 24,
25, 26, 27, 28, 31, 32, 34, 36, 38, 40, 41, 42, 44, 46, 49,
52, 55, 56, 60, 61, 64, 67, 69, 78, 79, 80, 84, 85, 88
minutum 7, 61, 67
molle 16

Ealmiges 23

paradoxides 52
pavillardi 21, 36, 79, 80, 88

entagonum 1, 6, 10, 11, 12, 13, 15, 16, 23, 25, 26, 27, 28,
31, 32, 36, 37, 38, 40, 41, 44, 46, 47, 48, 49, 50, 52, 55,
56, 8, 59, 60, 61, 62, 64, 65, 66, 67, 68, 69, 74, 77, 79,
80, 81, 86, 88
petersi 32
platycorne 11
porrectum 15, 64
puichellum 2, 4, 6, 7, 8, 9, 10, 11, 12, 13, 15, 18, 21, 23,
25, 26, 27, 28, 3¢, 31, 32, 33, 34, 36, 37, 38, 40, 41, 42,
44, 46, 47, 48, 49, 51, 52, 55, 56, 59, 60, 61, 62, 64, €5,
66, 67, 69, 73, 74, 79, 81, 82, 85, 86, 88
reflexum 86
schmidti 33, 36, 37, 40, 41, 42, 46, 48, 51, 55, 56, 58, 60,
61, 62, 64, 65, 67, 69, 78, 80
schroederi 36, 4C
setaceum 8, 10, 11, 12, 15, 19, 21, 23, 27, 34, 48, 59, 79,
80, 88
symnetricum 60, 64
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Ceratium teres 1, 2, 4, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17,
18, 19, 22, 23, 24, %5, 26, 31, 32, 33, 36, 37, 38, 41, 42,
44, 46, 47, 48, 49, 51, 52, 55, 59, 61, 62, 63, 64, 67, 69,
74, 77, 78, 79, 80, 84, 85, B6, 88 '
tripos 2, 4, 6, 8, 9, 10, 12, 15, 16, 19, 23, 26, 27, 28,
31, 32, 33, 41, 42, 46, 48, 50, 51, bb, 56, b8, 59, 60, 61,
62, 64, 66, 69, 79, 80, 81, 82, 84, 85, 86, 88 '
trichoceros 1, 2, 4, 6, 8, 9, 10, 13, 15, 21, 22, 26, 27,
28, 30, 31, 32, 33, 36, 37, 46, 47, 49, 52, 61, 64, 67, 69,
71, 78, 79, 80, 81, 82, 86
vultur 2, 4, 9, 10, 11, 13, 36, 37, 40, 41, 42, 46, 47, 48,
49, 50, 60, 62, 66, 69 :
Ceratocorys armata 38, 59, 60, 62, 67, 74, 8C
complanata 25
gourretti 28, 32, 69 .
horrida 2, 6, 8, 9, 10, 11, 36, 40, 41, 46, 47, 49,50, 52,
55, 56, 58, b9, 60, 61, 62, 63, 64, 65, 66, 67, 69, 71, 73,
76, 79, 80, B, 86, 88
Citharistes apsteinl 46
regus 36
Cladepyxis bracheolata 32, 33, €1, 88
caryophyllum 6
Dingphysis acuminata 15, 26
caudata 13, 15, 60
fortii 11, 13, 15, 17
~ hastata 13, 23, 44, 46
norvegica 38, 63
okamurai 13
ovum 6, 7, 17
rotundata 13, 26
sacculus 15, 26 ‘
schroederi 10, 12, 13, 15, 17, 23, 26, 28, 32, 36, 38, 88
schuetti 6, 7, 11, 13, 26, 28, 44, 80C -
similis 32 '
sphaerica 23
tripos 6, 7, 9, 11, 17
uracantha 26, 69
ventrecta 23
Diplopsalis lenticula 36, 63
minor 62, 77
Exuviaella baltica 13, 23, 26, 44, 51, 63
compressa 88

marina 1, 72
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Goniaulax alaskensis 40
apiculata 6, 17, 26, 32, 55, 56, 61, 64, 69, 74, 80, 84
birostrls 32, 48, 63, 64, 69, 74
digitale 26, 32, 64
glyptorhynchus 32, 48, 50, 69, 84
kofoidi 7, 66, 78
minutum 7
moriocantha 28, 34, 5%, 69
pacifica 32
polyedra 36, 61, 63
polygramma 8, 38, 64

scrippsae 28, 32
spinifera 44, 49, %2, 56, 59, 63

turbynei 32
Goniodoma polyedricum 1, 28, 30, 32, 44, 55, 61, 62, 64, 69, 85
sphaericum 42
Gymmodinium lineatum 48
simplex 28
Heterodinium blackmani 48
dispar 51
hindmarchi 46
mediterraneum 36, 61, 81
Histioneis carinata 38

elongata 46, 52, 69
helenae 5”2

‘jorgenseni 26, 32, 40, 61
longicollis 26, 28, 44

oxypteris 26, 32, 88
pietschmannl 51

tubifera 7, 26, 36, 44, 84

variabilis 32

voucki 6, 11, 32
Melanodinum nigricans 63
Murrayella biconica 7, 23, 38

intermedia 6, 13, 23, 46, 81
Nematodinium torpedo 13, 26, 63
Ornithccercus formosus 7

geniculatus 66, 69

gladiolus 6, 11, 12, 17, 18, 21, 25, 31, 60, 63, 84

gracile 6, 51
heteroporus 40, 48, 51, 69, 80, 81, 82, 86

laticeps 63
longicegs 36, 48
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Ornithocercus magnificus 6, 13, 17, 21, 26, 27, 28, 31, 32,
33, 36, 37, 38, 40, 42, 44, 52, 56, 63, 74, 77, 80, 81,
84, 85, 86, 88
guadratus 6l, 76, 80
stelnl 36, 40, 41, 42, 52, 55, 58, 60, 61, 69, 74, 76
78, 80, 84, 85
thurni 6, lO 36, 38, 40 46, 47, 50, 52, 58, 60, 62, 64,
65, 69, 72, 74, 79, 82, 85
triclavatus 8

Oxytoxum belgicae 6, 23, 61
challengeroides 7, 17, 28, 31, 36, 38, 52, b5, 63, 69,
74, 88
compressum 80, 88
constrictum 23, 28
cribrosa 23
curvatus 6, 11, 31, 32, 67, 72, 78, 88
depressum 56
diploconus 6, 11, 86
elegans 26, 31, 44, 48, 51, 63, 78, 88
elongatum 28, 32, 64
longum 13, 15, 31, 84
milneri 15, 36, 55, 61, 69, 80, 85
mitra 7
obliquum 11
parvum 4, 7, 12, 26, 32, 36, 38, 44, 52, 55, 61, 63, 67,
69, 74, 77, 81, 86
retlculatum 46
sceptrum 23, 26, 28, 32, 60, 64 ,
scolopax 2, 4, 6, 7, 8, 11, 12, 13, 15, 16, 21, 23, 25,
26, 28, 31, 32, 38, 42, 44, 46, 47, 48, 50, 51, 52, 55,

. B9, 60, 61, 63, 64, &7, 69, 72, 74, 77, 79, 80, 84, 86
sphaeroidea 28, 77, 84 ;
subulatum 32
tesselatum 28, 32, 36, 38, 48, 74,. 88
turbe 6, 7, 32, 46, 56, 60, 64, 66, 67, 80
variabile 6, 7, 11, 15, 23, 26, 28, 32, 44, 48, 55, 63,
77, 88

Parahisticnels paraformis 17
rotundata 61

Peridinium bipes 32
breve 38
brochi 10, 28, 36, 44, 61, 63, 66, 67, 77, 78, 80
claudicans 61, 62 !
crassipes 36, 49, 61, 62, 72, 73, 8C
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Peridinium curtipes 31
curvipes 31

dakarensis 7

depressum 60, 69

decipiens 58

divergens 28, 36, 49, 55, 60, 62, 69, 71, 74, 80
elegans 2, 10, 12, 30, 31, 32, 33, 50, 95, %6, 58, 60, 64,
66, 69

gatunense 56

globulus 11, 17, 23, 28, 36, 42, 44, 49, 63, 67, 79, 86
grande 72

grani 6, 30, 33, 36, 40, 42, 44, 48, 5C, 55, 56, 58, 61,
63, 64, 67, 69

heterocanthum:63 |

hirobis 17, 37, 51

marielebourae 1

spiniferum 40, 51, 63

steinil, 7, 28, 38, 51, 61, 78, 88

tenuissimum 8, 17, 46, 74, 84

turbo 32, 38

oblongum 47, 80

obtusum 41 '

oceanicum 8, 10, 61, 63, 80

ovum 62 i

pendunculatum 7, 18, 21, 40, 44, 62, 64
pellucidum 11, 15, 17, 26, 42, 85

quarnerense 1, 40, 55, 61, 69

ventricum 32

yolzi 32 '

" Phalacroma bipartitum 28

circumsutum 13, 33

cuneus 26, 80

dolichopterygium 11, 25, 51, 67, 88

doryphorum 6, 12, 38, 56, 60, 61, 63, 67

favus 62, 64

jolliffei 26

Jourdani 31

mitra 30, 36, 44, 48, 49, 52, 56, 59, 60, 63, 64, 67, 69,
74, B0, 86

mucronatum 13

ovum 4, 7, 13, 28, 46, 56, 80, 85, 88

parvulum 6, 8, 11, 13, 15, 56

porodictyum 8, 86
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Phalacroma pulchellum 64
rapa 27, 61, 62, 66, 8l
Podolampas bipes 15, 40, 46, 51, 52, 55, 56, 60, 61, 62, 64,
69, 79, 80, B4, 85, 86
curvatus 23
elegans 11, 12, 23, 36, 38, 60, 63, 81
grani 65
palmipes 2, 4, 6, 7, 8, 10, 11, 15, 23, 25, 26, 27, 28,
31, 32, 33, 36, 37, 38, 41, 44, 46, 51, 52, 55, 36, 61,
64, 67, 69, 77, 78, 80, 81, B84, 38
spinifer 2, 6, 10, 11, 12, 13, 16, 17, 21, 23, 27, 28,
31, 32, 33, 36, 41, 44, 46, 49, 50, 51, 55, 56, 61, €3,
64, 67, 69, 71, 76, 79, 80, 81, 84, 86, 88
Pcrella perforata 63
Pronoctiluca pelagica 6, 7, 48, 72, 74, 78, 84
spinifera 26, 36, 44, 46, 63, 88
Prorocentrum dentatum 7, 16, 17, 26, 28, 38, 46, 61, 74, 81
micans 7, 13, 80
obtusidens 23, 26, 28
rostratum 4, 6, 11, 12, 13, 23, 31, 32, 36, 69, 78, 88
schilleri 2 .
Pyrocystis biconica 38, 44, 48, 71, 72, 73, 79, 80
elegans 2, 10, 12
hamulus 51, 67
psetdonoctiluca 2, 9, 10, 31, 34, 36, 37, 40, 46, 47,
58, 62, 67, 69, 72, 76, 79, 80, 81, 82, 85, B6, 88
robusta 38, 61
pPyrophacus horologicum 1, 2, 6, 8, 10, 13, 31, 33, 34, 36,
38, 41, 44, 46, 48, 50, 56, 63, 64, 78, 80, 84, 85, 86, 88
Spiraulax jollifel 23, 55, 56, 59, 60, 64
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PRIMARY PRODUCTION

An additional cast to collect duplicate light bottle
samples was made with twin light bottles at Stations G 2/100,
105, and 113/62, and two additional casts were made with
single light bottles at Station G 2/169/62. These duplicate
samples were incubated in the fluorescent light incubator for
four hours. The results are given in the following Table.

TABLE 6

DUPLICATE SAMPLES

Station No. Depth Counts per minute

0 260 286

100 25 136 313
50 218 382

100 415 259

0 86 27

105 25 79 27
50 57 94

100 230 100

0 491 632

113 25 319 262
50 294 163

1C0 234 217

0 149 295

169 25 222 334
50 155 561

100 95 71
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TABLE 7

OCCURRENCE CF DIATOMS

Numbers refer to stations at which each organism was
‘found.  Number in brackets gives depth in metres at
which organism was collected. H = Hardy indicator.
M = mixed centrifugate. HS = high-speed sampler.

Asteriolampra marylandica 100 (M)
Asteromphalus elegans 175 (50), 162 (C), 16C (0), 158 (50),
157 (M), 109 (0, 50)
hookeri 162 (25)
roperianus 174 (M)
Bacillaria paxillifer 152 (25), 150 (25)
Bacteriastrum comosum 154 (M)
delicatulum 95 (M)
hyalinum 149 (50, 75)
varians 171 (50), 169 (75), 186 (M)
Bellerochea malleus 100 (25)
Biddulphia chinensis 147 ()
mobiliensis 192 (HS), 139 (25)
Cerataulina pelagica 192 (HS), 180 (5), 175 (75), 165 (C,25,50),
152 (M), 139 (0, 75), 169 (150)
Chaetoceros zequatoriale 165 (3C), 149 (50, 79), 104 (M),91 (M)
affine 136 (0), 110 (M), 100 (25)
atlanticum 162 (M), 158 (M)
cinctum 169 (2%)
Toarctatum 165 (29), 149 (25), 147 (M), 139 (0), 112 (73),
106 (0), 104 (M), 103 (100), 97 (M), -93 (0}, 169 (M)
debile 139 (100)
decipiens 149 (25), 136 (M)
didymum 147 (M)
difficile 149 (0)
eibenii 192 (HS), 149 (0, 50, 7%), 122 (M)
laciniosum 149 (25)
Taeve 102 (HS), 191 (HS), 139 (25), 136 (M)
lauderi 149 (M)
Torenzianum 192 (HS), 179 (75), 162 (7%), 157 (38),

152 Zo) 149 (25), 147 (25), 186 (75)

paradoxum 192 (HS), 152 (0)

Eendulum 189 (M), 158 (75), 104 {0, 25, 50)
secundum 192 (KHS), i32 (0), 149 {100)

teres 185 (0}, 175 (75), 152 (0), 139 (1CO0)
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Chaetoceros vanheurckii 180 (79), 169A (25), 167 (75), 150 (25),
149 (25), 136 (75)

Climacodium biconcavum 187 (150), 155 (M), 154 (C), 149 (0),
136 (0, 25), 128 (100), 126 (0), 123 (0), 122 (0, 25)
fravenfeldianum 189 (150), 188 (M), 187 (75, 150), 185 (75),
184 (75), 131, 180 (M), 175 (M), 174 (M), 1694 (25, 50, 75),
149 (M), 147 (M), 136 (0, 75), 128 (150), 126 (25, 50, 100),
123 (75), 122 (0, 25), 121 (M), 114 (100, H), 113 (25, 100),
112 (o), 110 (7%, 100}, 108 (H), 105 (M), 104 (M), 101, 100
(75), 97 (100), 95 (25, 50, 100), 93 (50), 90 (M)}, 169 (0),
186 (M) '

Corethron criophilum 192 (HS), 165 (25), 169 (75)

Coscinodiscus argus 157 (0), 147 (25, 100)
centralis 192 (HS), 189 (75), 188 (25), 180 (75, 100),
179 (75, 100}, 175 (75), 1694 (75), 167 (0, 25, 50),
160 (25, 50, 100}, 157 (25, 50, 100, 150}, 155 (100),
144 (100), 171 (0, 50, 150), 169 (50)
concinnus 165 (25, 50), 157 (38), 131 (150)
excentricus 192 (HS), 184 (M),.154 (100), 131 (M), 100 (M)
lineatus 175 (25), 165 (0), 134 (100), 128 (100), 101 (M)
marginatus 192 (M), 180 (25, 50, 100), 179 (75), 175 (25,
50, 75, 100), 165 (25, 100), 162 (50}, 160 (25, 5C), 158
(25, 73), 157 (25), 155 (0, 25), 154 {50, 75), 150 (50,100),
139 (0, 100, 150), 136 (0, 100), 132 (100), 128 (75, 150),
123 (0, 150}, 122 (75), 104 (75), 171 {25), 169 (25, 50, 75)
nitidus 128 (0) _ .
radiatus 155 (25, 50), 154 (75), 147 (50), 144 (75),
139 (0, 25), 122 (M) o
rex 108 (M)
rothii 192 (M), 165 (150), 171 (150), 169 (50)

Eucampia cornuta 191, 183 (0), 174 (25), 171 (75)
zoodiacus 188 (0, 25}, 187 (0), 181 (50), 179 (25)

Fragilaria oceanica 167 (0), 100 (75)
striatula 189 (0), 157 (0, 25), 147 (0, 50, 75)

Gossleriella tropica 183 (100}, 180 (M)

Grammatophora marina 180 (M), 155 (M), 140 (0)

Guinardia flaccida 192 (M), 149 (50, 75), 147 (50), 139 (M),
101 (M), 171 (50) .

Hemiaulus hauckii 191, 19C (50), 180 (M), 165 (25), 136 (M),
136 (M), 123 (0), 112 (0), 110 (25), 108 (Q), 104 (M),
100 (0), 97 (M), 95 (100)
indicus. 192 (M), 132 (0), 123 (M)
membranaceus 191 (M), 188 (M), 187 (150), 184 (M), 174 (M),
165 (25}, 158 (25), 157 (25), 155 (M), 152 (M), 150 (O}, 149
(0, 25, 50, 75), 147 (0, 25), 144 (0), 139 (0), 136 (0),
134(M), 132 (0), 123 (50), 114 (M), 113 (25), 97 (0), 186(M)
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Hemiaulus sinensis 187 (2%), 175 (M), 165 (50), 126 (M),
122 M), 12f (0, 25), 169 (M), 186 (100)
Hyalodiscus subtilis 149 (25)
Lauderia annulata 149 (50, 79)
Leptocylindrus danicus 169A (25), 152 (M), 150 (25, 50),
132 (M), 130 (M), 121 (M), 169 (75) '
Mastogloia brunii 192 (HS), 188 {0), 183 (7%), 180 (25, 50),
160 (25), 157 (0), 150 (25), 144 (0), 132 (25), 131 (0),
128 (o), 123 (100), 122 (0), 121 (0), 113 (O), 110 (O),
108 (0), 105 (7%), 100 (7%), 93 (50), 9C (0), 186 (75)
rostrata 188 (0, 25, 50, 100), 187 (0, 25), 185 (150, M),
184 (M), 181 (25), 175 (25), 174 (M), 169A (50), 167 (0),
165 (0, 25, 50), 162 (0, 25, 150), 160 (0, 4M), 158 (C, 25),
155 (M), 154 (0), 135 (M), 134 (25), 132 (0), 128 (50),
123 {25, 50, 75), 121 (0, 25), 110 (50), 108 (0), 105 (M),
104 (0), 101 (M), 100 (25), 95 (M), 169 (0), 186 (M)
Melosira crenulata 121 (O)
Nitzschia closterium 165 (150), 121 (75), 90 (M)
longissima 192 (HS), 16C (100), 154 (25, 50, 75),
149 (25, 50, 75), 132 (25), 123 (150}, 108 (25), 93 (100),
91 (100)
acifica 180 (7%), 179 (75), 175 (75, 150}, 157 (25, 50),
154 (25, 75), 150 (25), 147 (0, 75), 144 (75), 139 (100),
186 (75) :
seriata 152 (0, 25), 150 (50), 149 (25, 5C, 75, 100, 15C),
136 (75), 128 (100), 122 (100), 95 (0), 93 (100)
Planktoniella sol 189 (10C), 188 (79, 100), 187 (100), 185 (100)
184 (757, 181 (75), 180 (75, 100, 150), 179 (1C0), 175 (M),
174 (100, 150), 169A (25, 50), 167 (50, 150), 165 (2%, 30,
75, 100), 162 (100), 160 (25, 1C0), 158 (25, 50, 75),
157 (30), 155 (25, 50), 154 (25, 50, 75, 100}, 152 (0, 50,
75, 100), 150 (7%, 100), 149 (25, 50, 75, 100, 150),
147 (50), 144 (75), 139 (M), 136 (79, 100 150), 134 (100Nn
132 (100), 131 {100, 150), 130 (150), 128 (100, 150),
126 (100), 123 (100), 122 (100), 121 (100 M), 114 (150)
113 (100), 110 (M), 103 (75, 100), 100 (M), 97 (M), 95 (100)
93 (M), 90 (75), 171 (50, 75, 100), 186 (75, 150)
Rhizosclenia alata 189 (50), 188 (25, 50), 187 (0), 184 (25),
183 (50, 75), 181 (€), 18C (0, 5C, 75, 100), 179 (M),
175 (7%), 174 (M), 169A (0, 25, 150), 167 (50, 79), 165 (0,
25, 50, 150), 162 (M), 158 (25, 50, 73), 155 (25 75),
154 (75) 152 (25, 100), 150 (25 75), 149 (0, 25, 100),
147 (0, 50, 100), 144 (0, 25, 50), 139 (0, 25, 50, 75, 100),
136 (0, 25, 50), 134 (M), 131 (0, 100), 130 (M), 128 (753,

150), 122 (75) 121 (M% 113 M} 112 (M), 110 {79),103 (M)
100 [0)5 95 (73), 90(M); 171 Eo T 169 Eo 25, 5C, 79) 186{Vl ’
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Rhizosolenia bergonii 192 {(HS), 191, 1694 (50, 75), 167 (0, 25,
50}, 165 (150), 160 (100), 158 (M), 154 (M), 152 (50, 75,
100), 149 (25, 100), 147 (C, 25), 169 (75)
calcar avis 191, 167 (50), 158 (M), 147 (25), 169 (75)
castracanei 191, 165 (75), 147 (50), 171 (50)
clevei 165 (25), 162 (0), 158 (100), 169 (O, 50)
cylindrus 188 (25), 187 (0), 185 (25}, 1694 (25), 165 (25,
50), 122 (C), 186 (0)
delicatula 147 (M)
hebetata f. semispina 108 {0), 103 (75)
imbricata 192 (HS), 185 (100), 149 (75, 100), 147 {(25),
171 (50)
robusta 139 (0)
stolterforthii 181 (M), 180 (M), 169 (75), 139 (M), 136 (0),
(M), 90 (M) ( :
st liformis 191, 189 (0), 188 (G, 25, 50, 150), 187 (25),
185 (25, 50), 184 (50, 75), 183 (25), 181 (C, 25), 167 (M),
165 (0, 150), 162 (0, 150), 160 (0), 158 (0), 155 (75),
152 (0 ), 150 (0), 149 (C), 147 (0, 25, 100, 150), 136 (75),
123 (15C), 122 (M), 121 (100), 119 (0, 25, 100), 113 (M),
112 (100}, 91 (25), 171 (50), 169 (0, 25), 186 (M)
Schroederella delicatulia 179 (75), 174 {(100), 150 (50), 186 (75)
Skeietonema ccstatum 158 (75), 152 (0), 150 (50), 149 (25, 50,
75), 139 (0)
Stephanopyxis turris 165 (0), 171 (50)
Thalassiothrix frauenfeldii 180 (M)
longissima 192 (HS), 191, 187 (100), 181 (100), 180 {100),
1694 (75), 167 (50, 100, 150), 165 (75), 158 (0), 157 (50),
155 (50, 75), 139 (0, 50, 73), 136 (25), 130 (0, 50), 122
(100), 121 (100), 110 (25), 108 (0), 104 (1%0), 103 (75),
171 {(150), 169 (75)
nitzschioides 192 (HS), 191, 150 (0), 149 (50, 75, 100),
139 {0, 25, 50, 100), 136 (0, 50), 91 (100}, 171 (50)
Thalassiocsira aestivalis 150 (100), 149 (2%, 50, 79, 100),
139 (30, 75), 136 (0, 75, 100), 132 (0), 130 (25), 114 (25,
50), 104 {75), 9 (100)
decipiens 150 (50)
subtilis (H)
Trachyneis aspera 150 (C), 139 (0, 50)
Microflagellates 190 (0, 25, 50, 75), 189 (25, 50, 75),
188 (0, 25, 50, 75), 174 (0, 25, 100, 150)
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TABLE 8

QCCURRENCE OF DINCFLAGELLATES

Numbers refer to stations at which each organism was
found. Number in brackets gives depth in metres at
which organism was collected. H = Hardy indicator.
M = mixed centrifugate.

Amphidinium acutissimum 89 (0), 110 (75)
kesslitzi 91 (25), 179 (50, 75), 183 (50)
bipes 93 (0)
turbo 95 (25), 104 (0), 113 (25}, 121 (100}, 122 (75),
144 (0), 106 (100), 187 (25), 188 (25)
rotundata 110 (0)
Amphisclenia bidentata 89 (H), (M}, 95 (H), 97 (0), 101 (M),
104 M), 105 (H), 108 (M), 110 (50) 112 (M), 113 (M),
114 (M), 119 (25}, 123 M), 126 100), 128 (79), 131 (7
)
)5

75),

134 (M), 139 (M), 147 ( 152 (M), 155 (M), 165 (25, 50),
169 (MY, 174 (), 175 (M), 181 (M), 184 {M), 185 (50)
186 (M), 187 (M), 188 ( 189 (M)
thrinax 91 (M), 131 (75), 162 (M), 179 (MY, 187 (150)
globifera 97 (M), 121 (M), 152 M), 158 (M), 169 (M),181 (M)
palaeotheroides 100 (50) '
schauinslandi 119 (H)
extensa 119 (H)
guadrispinz 121 (100), 167 (0)
palmata 184 (M)

Ceratium arietinum 104 (M), 105 (75), 130 (50), 136 (0),
174 (100), 184 (M)
azoricum 139 (M)
belone o5 (MY, 100 (H, M), 101 (H, M), 112 (M), 119 (H},
189 (75)
preve 119 (25), 134 (0), 139 (0, 25), 144 (M), 150 (50),
152 (0, 25), 160 (4), 165 (25), 169 (25, 50), 174 (M)
buceros 89 (M), 90 (0), 91 (75), 93 {25, 75), 95 (7%),
100 (75), 101 (M), 1C3 (75), 110 (50, H), 113 (7%), 114 (H),
122 (M), 126 (100, 150}, 130 (5C), 132 {50, 75), 134 (50),
139 (30, 75), 149 (M), 155 (0, 25, 50}, 162 (M), 167 (M),
169 {100), 171 (M), 185 (50), 187 (50)
candelabrum 104 (M), 131 (M), 165 (5C), 167 (M), 169 (50),
174 (150)
carriense 93 (H), 101 (H), 108 (M), 110 (H), 113 (H),114 (H),
119 (37, 144 (0), 149 (50, 73), 165 (30), 167 {50),189 (M)

(
M
M
M
)
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Ceratium cephalotum 186 (25)

concilians 95 (H, M}, 100 (H), 110 (H)

contortum 90 (M), 93 (0}, 101 (H), 104 (M), 105 (H),

110 {Hy, 113 (H), 114 (M, H), 119 (H), 123 (M), 134 (M),
165 (25), 169 (25), 186 (M)

contrarium 89 (M), 95 (H), 97 (M), 100 (H), 101 (M, H),

104 (M), 105 (H)Y, 112 (M), 113 (75), 114 {25), 119 (M, H),

126 {100), 130 (50, 100), 131 (50, 75), 132 (M), 134 (M),
139 (M), 147 (M), 152 (M), 165 (50), 167 (M), 174 (M),

180 (M), 181 (M), 183 (M), 184 (M), 188 (M)

declinatum 89 (M), 90 (50), 91 (M), 93 (0), 95 (M),

103 (0), 104 (0, 25, 50), 105 (0, 25), 110 (H), 114 (M),
119 (H), 123 (150), 131 (50}, 136 (25), 144 (0), 152 (M),

155 (M), 167 (100), 175 (50}, 179 (0)

deflexum 110 {H), 112 (M), 113 (0), 119 (25, H), 126 (0),
144 (0), 174 (0)

extensum 89 (75), 90 (M), 91 (75), 93 (C, 75), 95 (M, H),
97 (M), 100 (H), 101 (H, M), 104 (50}, 105 (H), 108 (0), '
110 (50), 1i2 (M), 113 (H), 119 (H), 123 (75), 126 (75),
128 (150), 130 (M), 132 (M), 136 (25), 139 (100), 144 (0),
149 (25), 150 (75), 169 (73), 174 (0, 50, 75), 179 (M),

180 (100), 184 (50), 187 (50), 188 (M), 189 (M)
falcatiforme 97 (75), 114 (H), 132 (75), 174 (0), 189 (M)
falcatum 105 (H), 110 (H), 119 (25), 184 (25), 186 (0O)
furca 90 (25), 93 (0), 95 (M), 97 (50), 101 (M), 104 (M),
105 (H), 108 (0), 110 (H), 112 (H), 113 (M), 114 (M),

119 (H), 132 (50), 136 (25, 50), 139 (0, 25), 144 (25),

147 (25), 149 (M), 150 (C), 152 (0), 154 (0), 155 (50),

157 {0, 25, 38), 160 (0, 50), 162 (0), 165 (25, 50, 100),

167 Eo%, 171 (M), 174 .(150), 175 (0), 179 (M), 180 (75),

181 (M

fusus 89 (75), 90 (C, 25), 91 (0), 93 (%0), 95 (25, %0, 75),

97 (7), 100 (H), 101 (H), 103 (0, 25), 104 (0, 75),105 (H),
108 (75), 110 (75), 112 (75), 113 (25), 114 (1C0), 119 (25,

50), 121 (75), 122 (0, 50), 126 (100), 128 {75, 1%0), 130
(25), 131 (M), 136 (25), 139 {0, 25), 149 (0, 25),150 (0),

152 (M), 154 (0), 155 (0, 50), 158 (G, 150), 160 (25),

162 (M), 167 (0, 50), 169 (75), 171 (M), 175 (50),179 (M),

180 (M), 181 (M), 184 (M), 185 {25, 75), 187 (50),188 (25),
189 (25, 50,(7?), 19% (?) (79) : :
allicum 93 (M), 97 (530), 112 (75), 121 (50), 122 (50),

%31 (50), 132 (25)

gibberum 139 (75), 155 (50), 167 (M), 175 (M), 180 (75)

gravidum 128 (75), 130 (M), 147 (%0, 75), 167 (0, 150),

188 (M)
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Ceratium hexacanthum 95 (H), 100 (H), 101 (H), 110 (25),169 {75)
horridum 103 (M), 184 (M), 187 (M)
humile 128 (7%)
incisum 91 (M), 123 (M), 162 (100), 169 (M)
inflatum 90 (M), 95 EM), 132 (M), 186 (M)
3

karsteni 93 (M), 9 (5C), 100 (H), 104 {(75), 105 (H), :
110 (H), 121 (M), 123 (150), 149 (50, 75), 150 (25),154 (25),
154 (50), 183 (M)
kofoidi 90 (50), 91 (50), 93 (0, 50), 97 {100}, 100 (M),
101 M), 103 (50), 105 (73), 1iC (0), 1i2 (0), 114 (25),
119 (150), 126 (100}, 128 (75, 150), 131 (75), 134 (50),
136 (0), 139 (100), 14 (O, 25, 50), 147 (25), 149 (0},
157 (23), 158 (M), 160 (25, 50), 162 (75),165 (0),167 (25,
50), 169 (75), 171 (25, 50), 174 (75), 180 (25), 183 (0),
184 (M), 186 (M), 187 (25, 50), 188 (79), 189 (75), 192 (0)
" longipes 105 (H), 186 (M)
longirostrum 110 (H)
Tunula 114 (50), 131 (150)
macroceros 100 (H), 101 (M), 113 (M), 119 (H), 130 (50},
136 (0), 139 (M), 162 (0), 165 (M), 179 (M) ‘
ma55111ense 95 (M}, 108 (M), 110 (H), 112 (M), 113 (M),
119 (M), 121 (M), 132 (M), 139 (0, 75), 152 {M}, 18C (M),
183 (M)
minutum 90 (75), 104 (D), 105 (0}
paradoxides 104 (75), 123 (10C), 128 (75)
entagonum 89 (H), 90 (0, 25, 75), 91 (25, 50), 93 (0, 75),
95 (0, 507, 97 (0), 100 (M), 101 {0, 25), 103 (O, 50), 104

(0, 75), 105 (0), 110 (0, 2%, %0, H), 112 (73), 113 (0, 50),
114 (M), 119 (25, 50, H), 121 (0), 123 (0, 100), 126 (75),
130 (0), 131 (M), 132 (50), 134 (0, 25, 50), 136 (M), 139
¢00), 147 (M), 149 (M), 152 (M), 158 (50), 162 (M), 165 (M),
167 (M), 171 (M), 174 (150), 179 (M), 180 (M), 181 (M),

183 (M), 184 (75), 186 (75), 187 (150), 188 {0, 75),189 (50)

ulchellum 95 (M), 97 (M), 100 (H), 101 (50), 103 (25),

104 (0), 105 (M), 108 (100), 112 (75), 113 (M), 114 (25},

119 (H), 130 (25, 75, 100), 132 (M), 136 (M), 144 (0},

158 {M), 184 (M), 186 (M), 188 (M}, 189 (O, 50)

schmidti 89 (M), 95 (M, H), 97 (M), 100 (M), 103 (M),

104 (M), 108 (0), 110 {23), 112 (M), 114 (50), 119 (H),

123 (0), 126 (M), 131 (0), 136 (M), 149 (M), 167 (M),
S 171 (M), 179 (M), 180 (M), 184 (M), 185 (M)}, 186 (M),
~187 (¢, 25), 189 (0, 50) -
 setaceum 89 (75), 114 (0), 189 (0)

symmetricum 93 (M), 119 (H), 123 (10C), 126 (73),128 (75},

130 (759, 131 (75), 132 (75), 144 (75), 149 (M), 154 (50),

179 {5¢), 183 (M), 188 (75), 189 (79)
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Ceratium teres 91 (M), 93 (M), 95 (M), 97 (25),100 (0, 50, 75),
101 (0), 103 (0, 25, 50), 104 (0, 25, 50), 105 (0, 50, 75),
108 (50), 110 (25), 112 (25, 75), 113 (25), 114 (25, 50),
119 {25, 50), 121 (25), 122 (0, 7%), 123 (0, 75),126 (0,75),
128 (0, 25, 50, 100), 130 (0, 75), 131 (25, 50), 132 (M),
134 (0, 25), 136 (0, 25), 144 (0), 149 (0), 152 (0, 25),

162 (M), 165 (25), 167 (0, 25, 75), 171 (0, 25, 75),174 (25),
175 (25), 179 (0, 25), 181 (25, 50), 183 (0, 50),185 (25,50),
186 (0), 187 (0), 188 (0, 50), 189 (75)

trichoceros 91 (M), 95 (M), 97 (0, 25), 100 (50, 75),101(25),
104 (0), 105 (H), 110 (100), 114 (H), 119 (25), 122 (50,7%),
130 (75), 132 (M), 136 (0, 25}, 139 (0), 144 (0), 149 (25,
50, 75), 150 (0), 152 (50}, 154 (23), 155 (M), 158 (M),

162 (50), 165 (0), 167 (0, 25, 50, 75), 169 (0, 50),171 (M),
181 {0, 25, 5C), 184 (M), 188 (25)

tripos 95 (M), 100 (H), 101 (0, 25), 103 (M), 105 (75),
1137(0), 114 (H), 119 (H), 122 (75), 128 (25), 131 (150),
132 (0), 136 (0), 149 (0, 25), 152 (o0, 25), 154 (25),162(M),
165 (M), 167 (25, 50), 169 (0), 174 (0), 175 (50), 181 (25,
100}, 184 (25), 186 {0), 187 (150), 188 (M)

vultur 89 (M), 101 (H), 114 (M), 119 (H), 126 (M), 131 (M),
139 (M), 154 (100), 160 (H), 165 (M), 169 (25), 184 (M)
axiale 90 (M)

inflexum 101 (M), 105 (H), 119 (M), 134 (M), 181 (M)

s reflexum 112 (25), 121 (75)
digitatum 113 (25)
schroeteri 114 (H)
longinum 119 (M), 186 (M)
praelongum 130 (50, 75), 158 (50), 165 (25)
bucephalum 139 (M)
longissimum 162 (M)

pacifica 171 (50)
euarcuatum 189 {0)

Ceratocorys armata 121 (25), 155 (M), 167 (0), 181 (M)
gourretti 103 (0), 105 (M), 108 (M)
horrida 89 (H), 95 (H), 100 (H), 101 (H), 119 (H), 122 (M),
126 (100), 130 (M), 131 (50), 134 (23}, 136 (M), 152 (0),
155 (0, 25, 50), 175 (50), 158 (0), 160 (0, 25}, 162 (0),
165 (0), 167 (C), 174 (50), 175 (50), 179 (M), 180 (75),
183 (M), 184 (0), 186 (M), 187 (0Q), 189 (M)

Cochlodinium 91 (0), 93 (100), 97 (0), 100 (75), 104 (75),
108 (0), 110 (0), 113 (0), 126 (25), 131 (75, 100),134 (50),
152 (25), 155 (25), 158 (25), 160 (O, 25), 165 (50), 169 (25),
180 (75}, 185 (0), 187 (75), 188 (25)

Dinocphysis caudata 97 (M), 139 {0), 144 (0)
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Dinophysis fortii 90 (25), 97 (M)
hastata 121 (M), 123 (150), 126 (M), 128 (75), 132 {150),
152 (75), 155 (50), 187 (M)
miles 139 (25), 144 (25), 150 (50)
ovum 89 (5C, 75), 93 (0), 139 (M), 155 (50)
schroederi 101 (M)
sphaerica 121 (50), 126 (100), 149 (100)
sacculus 186 (M)
tripos 97 (M), 139 (M)

schuetti 89 (75), (M), 108 (H), 110 (M), 114 (M), 131 (M),
134 (M), 139 (M), 144 {M)
uracantha 91 (25), 97 (75), 103 (75), 105 (50, 75), 126 (0),

139 (M), 144 (75), 147 (150), 165 (25), 184 (0, 50), 189 (M)
Goniaulax glyptorhynchus 90 (M)

alaskensis 128 (50), 134 (50), 139 (25), 149 (0)

birostris 89 (M), 108 (M), 110 (M), 128 (25}, 134 (75),

136 (75), 144 (0)

kofoidi 93 (0), 95 (79), 110 (M), 126 (50), 1694 (50),

179 (0}, 180 (25), 184 {50)

acifica 122 (100), 123 (75), 128 (100), 169 (M), 169A (75),
-fég'(755

polyedra 188 (25)

olygramma 121 (H), 122 (50), 123 {0}, 126 (0), 131 (50),
136 %05, 132 (75), 105 (0), 103 (25)

scrippsae 104 (50), 112 (0), 131 (0, 50), 15C (50), 154 (M),
155 EOS, 175 (0), 179 (0), 18C (0), 187 (50)

spinifera 93 (100), 104 (0), 139 (0), 152 (%0), 154 (50),
157 (507, 167 (75), 175 (25), 179 (25), 181 {50), 183 (50),
187 (25), 189 (M)

Goniodoma polyedricum 93 (M), 95 (30), 97 {M), 100 (100),103 (75),
108 (C, 25), 110 (25), 113 (0, 100), 119 (M), 121 (O, 25),
126 (100), 136 {0, 50), 134 (25, 50), 144 (0, 25), 147 (0),
152 (0), 162 (25), 165 (0), 167 (0, 50), 1694 (25, 50),

171 (0, 50), 179 (25, 100), 181 (M), 184 {M), 185 (75, 100),
189 (0, 25) :
sphaericum 180 (75)

Gymnodinium biconicum 95 (50), 101 (25)
marinum 134 (5C, 100}, 144 (25), 149 (0), 150 (25),155 (50),
157 (50), 160 (28), 167 (0), 1694 (0), 174 (0, 25%), 175 {0,
25, 50), 179 (0, 25, 50, 75), 180 (50}, 181 (25, 50, 75},
184 (25, 50, 75), 185 {75, 100), 186 (30), 187 {0, 75, 100),
188 (50, 7%), 189 (25, 50)
obesum 110 (0)

punctatum 93 (50)
pygmaeum 154 (50)




- 242 -

Gymnodinium simplex 89 (0, 25, 50), 90 (0, 50, 75, 100), 93 (25),
97 (50, 75, 100), 100 (50), 101 (0), 104 (75), 105 (25), 108
(50), 110 (0), 112 (25, 50, 75), 113 (O, 25), 114 (0, 50, 75),
119 (50, 75, 100), 121 (0, 25), 122 (0, 25, 50),123 (50, 75),
126 (75,100), 128 (50), 130 (M), 131 (0, 25, 50}, 134 (50,
75, 100), 132 (25, 150), 139 (100), 144 (25), 147 (25},

149 (0), 150 (25, 50), 154 (0, 75), 155 (0, 50), 157 {25},
158 (25, 50), 160 (25), 162 (0, 75), 165 (25, 50), 167 (25,
50, 75), 169 (0, 50), 169 (0), 171 (50), 175 (0, 25, 50),
179 (0, 75), 180 (25, 75), 181 (0, 25), 183 (75, 100), 184
(0, 75), 185 (75), 186 (0, 50, 75), 187 (0, 75),189 (25,50)
sphaericum 93 (0}

splendens 183 (75, 100)

Gyrodinium 136 (50), 149 (0, 100), 150 (50), 175 (25), 179 (o,
75}, 184 (25), 186 (25), 187 (75), 188 (150), 189 (75)

Heterodinium 95 (75), 108 (H), 121 (M), 128 (M), 134 (M), 139
(100), 154 (25), 175 (50), 186 (150), 187 (75)

Histioneis 89 (H), 90 (M), 100 (H), 105 (H), 112 (M), 113 (H),
114 (M), 119 (100), 119 (H), 121 (M), 122 (M), 131 M),

136 (M), 134 (M), 132 (75), 139 (M), 154 (M), 155 (M),
169 (50), 171 (23), 174 (M), 181 (M), 183 (M), 184 (M),
185 (M), 186 (60), 187 (50}, 188 (M)

Nematodinium torpedo 97 (50), 104 (50), 108 (57), 114 (50, 75),
184 (75), 185 (25), 186 (100)

Ornithocercus biclavatus 101 (0), 110 (M), 112 (M), 122 (50),
174 (M)
heteroporus 95 (H), 100 (50), 101 (50), 114 (M), 122 (50),
123 (150), 132 (25), 139 (25), 152 (0), 172 (M), 175 (25)
magnificus 90 (0), 91 (50), 93 (0), 95 (0), 97 (M), 100 (H),
103 7507, 108 (H), 110 (25, 50), 112 (0), 113 (H), 114 (50},
119 (H), 121 (25), 122 (75), 123 (M), 126 (25), 131 (M),

136 (0), 134 (M), 132 (0), 139 (M), 147 (25), 149 (25),
152 (M), 154 (50), 157 (M), 165 (50), 167 M), 171 (M),
179 (75), 184 (75), 185 (25), 186 (M), 187 (0, 25),

188 (0, 25)

uadratus 92 (0), 100 (0), 114 (H), 13l (M), 139 (0, 25),
185 (50)

splendidus 113 (H), 128 (75), 136 (50), 139 (M), 181 (75)
steini 108 (0}, 114 (H), 136 (0), 139 (25), 155 (M), 167 (0)
thurni 95 (H), 105 (H), 108 (0), 110 (M), 112 M), 113 (H),
114 (50), 119 (0), 122 (M), 123 (25), 125 (M), 131 (M),
134 (50), 132 (0), 147 (M), 149 (50, 75), 165 (50), 167 (0),
171 (25), 174 (M), 179 (75), 185 (50), 187 (0)

Oxyrrhis marina 91 (75)
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Oxytoxum 89 (75), 91 (25), 93 (0), 95 (0, H), 97 (25), 100 (25,
50, 75, M), 101 (0, M), 103 {50, M), 104 (50), 105 (0, H, M),
108 (0, 25, 70), 110 (50), 112 (100, 50, 75), 113 (H),

114 (M), 119 (M), 121 (M), 122 (M), 123 (M}, 126 (M), 128
(100), 130 (M), 131 (M), 136 (0, 50, 100), 134 (M), 132 (50),
136 (M), 139 (M), 144 (M), 147 {25), 149 (M), 150 (100),

152 (M), 194 (50), 155 {0, 50), 157 (25), 158 (M), 160 (M),
162 (25), 165 (25), 167 (M), 169 (M}, 169A (50), 171 (M),
174 (M), 175 (M), 179 (M), 180 (75), 181 (M), 183 (M),

184 (M), 186 (M), 187 (M), 188 (M), 189 (M)

scolopax 90 (75}, 91 (25), 93 (M), 95 (50), 97 (50), 100 (M),
Tor (0, 50), 103 (50), 104 (0, 75), 105 (0), 108 (H), 110
(50), 112 (75), 113 (M), 114 (M), 119 (M), 121 (M), 122 (50),
123 (M), 126 {75, 100), 130 (M), 131 (50, 75), 136 (50, 75},
134 (M), 132 (50, 75), 139 (0, 25), 144 (0), 147 (M)}, 149
(25, 100), 150 (50), 152 (M), 154 (50), 155 (50), 157 (25),
158 (25, 50), 162 (M), 165 (25), 167 (M), 169 (M), 169A {0,
25, 50, 75), 171 (50), 174 {75), 175 (M}, 179 (75), 18C (25,
75), 181 (M), 183 (M), 184 (50), 185 (75), 186 (100), 187
(75), 188 (5C, 75, 100), 189 {50)

Parahistioneis 108 (25), 113 (M), 122 (100), 123 (50), 134 (M),
132 (50), 139 (25), 184 (25)

Peridinium 91 (50), 97 (M), 104 (75), 108 (H), 114 (0, 50),

119 (0), 121 (25, 50), 122 (0), 126 (50), 128 (50), 130 (M),
136 {50), 134 (50), 139 (0), 152 (0), 157 {0), 158 (0),
165 (25), 167 (M), 174 (50), 181 (M)
abei 104 (0), 113 (25), 121 (25)
brevipes 154 (75), 162 (1C0), 169 (25)
brochi 185 (25}, 180 (75), 136 (0)
claudicans 122 (0)
crassipes 188 (50)
curtipes 121 (100), 158 (M)
depressum 114 (H), 95 (O)
diabolus 128 (100), 152 (0), 154 (M)
elegans 100 (H), 101 (H), 106 (M)
Tobulus 90 (M), 100 (M), 103 (M), 104 (25), 105 (H),
108 (M), 110 (100), 112 (M), 119 (M}, 121 (M), 126 (M),
136 (100), 132 {0), 144 (0), 152 (0), 155 (0), 158 {0,25,50),
160 (4, M), 169 (75), 1694 {0), 175 (75), 184 (75), 185 (25)
187 (150), 188 (0, 100)
rande 97 (25), 100 {30), 131 {50), 139 (25), 147 {25),
152 (50), 157 (75), 181 (75)
rani 95 (H), 100 (50), 119 (M), 155 (0), 165 (25), 181 (M),
184 (M), 185 (0), 186 (M), 188 {25)
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Peridinium hirobis 149 (25), 160 (M), 162 (150}, 165 (25),
188 (75), 192 (M)
oblongum 158 (0O)
oceanicum 147 (50)
okamurai 91 (0), 93 (75), 9 (0), 108 (25), 144 (0),
165 (507, 175 (M), 181 (M)
pendunculatum 108 (100), 123 (0), 160 (100), 169 (25),
169A((§5), 174 (25}, 175 (50), 181 (75), 185 (0), 186 (M),
188 (¢
ellucidum 93 (50), 95 (50), 97 (M), 123 (0), 134 (25),
149 (50, 75), 154 (50)

pyriforme 185 (M)

uarnerense 112~{(M), 132 (0), 149 (50, 75), 154 (150},
189 (M)
steini 93 (100), 97 (50), 108 (0), 119 {25), 122 (75),

)s
123 (75), 136 (M), 134 (75), 147 (0), 155 (M), 158 (0},
1694 (0), 179 (150), 188 (0)
tenuissimum 112 (75}, 123 (50), 128 (100}, 131 (50),
149 (M), 183 (M)

Phalacroma 91 (100), 93 (25, 75), 95 (25), 97 (50), 100 (50),
104 {0), 105 (0), 112 (50}, 114 (M), 126 (100), 131 (M},
136 (M), 132 (0}, 157 (38), 160 (75), 167 (0), 169a (100),
171 (M), 185 (75), 186 (75), 188 (M)
argus 101 (25), 110 (M), 150 (50), 154 (M), 175 (M), 186 (M)
cuneus 132 (150), 136 (M), 154 (75), 160 (75), 1694 (50),
171 (50), 180 (100), 185 (M)
doryphorum 97 (25), 100 (M), 104 (0), 105 (100), 110 (0),
119 %Mi, 123 (25), 126 (0), 131 (25), 132 (25), 139 (0),
144 (M), 152 (50), 154 (75), 165 (25), 169 (50), 1694 (50),
185 (25)
favus 104 (100), 123 (50), 128 (100), 139 (50)
hindmarchi 101 (M), 104 (0), 122 (25), 123 (75), 186 (60)
mitra 103 (M), 104 (25), 120 (M), 113 (M), 130 (M),165 (2%)
ovum 90 (25, 50, 75), 114 (M), 123 {25), 128 (100),131 (50),

134 (79), 154 (75), 155 (0), 165 (0, 50), 169A (0}, 171 (M),

180 (100), 186 (0), 187 (50, 150)

ulchelium 90 (25), 97 (M), 101 (25), 104 (25, 75)
rapa 121 (75), 134 (M), 174 (100), 183 (M)
Podolampas bipes 100 (M), 108 (H), 119 (0), 121 (M), 123 (H),

130 (50, 79), 136 (M), 134 (M), 139 (0, 25), 154 (0),158 (0),

160 (150), 165 (0, 25), 167 (0), 169 (25), 171 (M), 174 (50)
almipes 89 (H), 90 (25, 75}, 91 (25), 95 (H), 97 (50),
100 (M), 101 (M), 103 (M), 104 (M), 105 {100}, 108 (25),
110 (M), 112 (M), 113 (M), 114 (25, 50, 100), 119 (M),
121 (M), 122 (M), 123 (0), 128 (75), 130 (%0, 75, 100),
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almipes (contd.) 131 (100), 136 (0, 50), 134 (M),
132 (507, 139 (25), 144 (50, 75), 147 (25), 149 (M),
154 (M), 155 (M), 157 (50), 158 (M), 162 (M), 165 (50),
167 {0), 169 (M), 169a (0), 171 (50), 174 (M), 175 (25,
50), 179 (75), 180 (100), 181 (50, 75), 183 (0), 184 (50},
186 (M), 187 (75), 188 (25, 100), 189 (75)
spinifer 89 (M), 90 (0), 91 (0, 25), 93 (0), 95 (50},
57 (507, 100 (50), 101 {0), 103 (0), 104 (0), 105 (M),
108 (0, 25), 110 (0), 112 (M), 113 (M), 114 (50), 119
(25, 75), 119 (H), 121 (o), 122 (0), 123 (O, 25, 50, 75),
126 (0, 25, 75), 130 (50), 131 (50), 136 (50, 75), 134
(50), 132 (50), 139 (25), 144 (50, 75), 147 (M), 149 (25,
50, 75), 150 (25), 152 (0), 155 (50), 157 (100}, 158 (25),
162 (M), 167 (0), 169 (25), 1694 (75), 171 (25), 174 (150),
175 (50), 179 (M), 180 (50, 150), 181 (25), 184 (M), 185
(50), 186 (M), 187 (75), 188 (M), 189 (75)
elegans 90 (M), 95 (100), 100 (79), 101 (M), 121 (75),
120 (M), 123 (150), 131 (M), 136 (50), 132 (50), 134 M),
144 (75), 152 (75), 158 (50), 162 (M), 165 (100), 171
(1%50), 180 (M), 181 (M), 183 (100), 184 (25), 186 (75)
porella perforata 119 (150), 131 (75), 136 (0), 147 (M), 165
150), 169 (M), 171 (150), 180 (100}, 184 (0, 25, 30),
185 (25), 186 (M)
prorocentrum dentatum 93 (M), 95 (75), 97 (M), 104 (0), 105 (0),
112 (07, 114 (W), 121 (M), 167 (50), 180 (75)
micans 89 (0, 25, 100), 139 (0), 157 (0), 158 (0}, 160 (O,
100, 150), 162 (0), 174 (M)
Protoceratium reticulatum 122 (50), 136 (0)
Pyrocystis lunula 152 (M), 165 (50), 169 (5C), 171 (50),104 (25)
Pyrophacus horologicum 100 (0}, 101 (0), 104 (M), 105 (H), 108
(G, 257, 110 (H), 112 (M), 113 (H), 114 (H), 114 (50), 167
(75), 169 (M), 171 (75), 175 (25), 179 (25), 181 (M),184 (M),
185 (25), 186 (0), 189 (M)
Spiraulax jolliffei 100 (75}, 123 (50}, 131 (M), 136 (0),
169 (50}, 186 (M)
Warnowia 95 (75), 100 (100), 113 (0), 154 (75}, 155 (50),
175 (75), 180 (75)
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CRUISE G 2/60
PART 6

BOTTOM CORES
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DATA ON CORES TAKEN ON THE GASCOYNE CRUISE G 2/60

Core 1

Station : G 2/95/60 Date 20.3.60

Position : 30°21,9'S, 160%°47.0'E. ({(near Norfolk Island)

Depth : B20 fathoms

Penetration : 11 inches. Core length 7 inches (+23" in cutter)

Time : lowering 12 minutes - raising 32 minutes

Core : Globigerina ooze

Core 2

Station : G 2/140/60 Date 30.3.60

Position : 09°40'S. 147°10.2'E. (south of Port Moresby)

Depth : 560 fathoms

Penetration : 38 inches. Core length 16 inches {(+23" in cutter)

Time : lowering 33 minutes - raising 25 minutes

Core * interbedded silt and mud: grey green silt 7 inches
grey mud 1 "
grey-green silt 33 "
grey mud a4 "

Core 3

Station : G 2/141/60 Date 30.3.60

Position : 9°33.3'S. 147°06.4'E. (south of Port Moresby)

Depth : 360 fathoms

Penetration : 45 inches. Core length 245 inches ,

Time : lowering 5 minutes =~ raising 20 minutes

Core : interbedded silt and mud: upper 2/3 grey-green silt

lower 1/3 grey mud



Core 4

Station
Position
Depth

Penetration :

Core

Core 5

Station
Position
Depth

Penetration :

Core

- 203 ~

: G 2/149/60 Date 3.4.60

10°57.5'S.  152°06'E. (near Misima)
750 fathoms

10 feet. Core length 544 inches
Organic ooze with Globigerina, diatoms,
coccolithophores and sponge spicules.
Diatoms identified by E.J. Ferguson Wood
Auliscus sculptus L

C. argus

Coscinodiscus lineatus

C. marginatus -
Dictyoneis marginata
Diploneis chersonensis

D. fusca

Navicula lyra

Pyxidicula cruciata
Stephanodiscus argus

S. hardmanianus
Stictodiscus argus
Surirella fastuosa

: G 2/164/60 Date 11.4.60

04°12.7'S.  152°18.5'E. (north of Rabaul)
35C fathoms '

Core length 9 inches
interbedded grey sand and green silt; now
considerably distorted; some material lost
from top of core when laid flat on deck.
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VI. FIGURES

“Figs. 4 - 21 G 1/60 Hydrology - Vertical Sections
Figs. 22 - 33 G 2/60 Hydrology - Vertical Sections
Figs. 34 - 45 G 1/60 and G 2/60 Hydrology - Horizontal

Distribution of Properties

Figs. 46

49 Primary Preduction



Cruises G 1/60 and G 2/60

Figs. 4 - 21

VERTICAL SECTIONS

Vertical sections for temperature (°C), salinity (7% ),
oxygen (ml/1)} and inorganic phosphate (pg at./l, without salt
correction) were prepared from the data given in Section V,
and appear as Figures 4 - 21, and Figures 22 - 33.

Cruise G 1/60

Figs.

Fig.
- Fig.
Fig.
Fig.
Fig.
Fiqg.

Figs.

Figs.

4_9-

10-15.

16-21.

Cruise G 2/60

Flgs.

Figs.

22-27.

28-33.

Vertical sections for the line of
Stations 1-13, 23-26. Degrees of
longitude (S) indicated at bottom

of section.

Temperature to 500 m.

Temperature 400 m to bottom.

Salinity to 300 m.

Salinity 400 m to bottom.

Oxygen concentration surface to bottom.
Inorganic phosphate surface to bottom.

Vertical sections for the line of

. Stations 45-26. Properties as for

Figures 4-9 above.
Vertical sections for the line of
Stations 61-45. Properties as for

Figures 4-9 above.

Vertical sections for the line of
Stations 155, 167-171, 181, 179.
Properties as for Figures 4-9 above.

Vertical sections for the line of
Stations 190-179. Properties as
for Figures 4-9 above.
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Cruises G 1/60 and G 2/60

Figs. 34 - 45

HORIZONTAL DISTRIBUTICN OF PROPERTIES

Figures illustrating the horizontal distribution of
properties at the surface, 50 m and 150 m were prepared from
the data of the Cruises G 1/60 and G 2/60 given in Section V.

Figs.

34-45.

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.

34.
35.
36.

37.
38.
39.
40.

41.
42.
43,
44,

45.

Horizontal distribution of properties
The positions of stations are indicated
by + for G 1/60 and . for G 2/60.

Surface Temperature
Salinity
Percentage oxygen
saturation
Inorganic phesphate
50 m Temperature
Salinity
Percentage oxygen
saturation
Inorganic phosphate
150 m Temperature
Salinity
Percentage oxygen
saturation
Inorganic phosphate



150 150° 170°

AUSTRALIA

o
150" 160 170° 180°



AUSTRALIA

180°

170%

Fig. 35

1s0®

i50°




150° 160° 170°

2¢f
AUSTRALIA
307
- )
0
j :
-
ad?

150°



20

30

aQ

AUSTRALIA

ac®

150

150° 170* 180°



150° 160° 17¢*

o
10%
2d
X
\/29'0
«—27:0
[—4
AUSTRALIA X .
20
0%~
30*
‘O.
150° 160% 179° 180°



1509 160°
K]
A b
7,
1'.a
)
) /ﬁh o®
3as 5 .
35.
354 5.0 'a"'b
-4
5- 94 ‘
- 482
o >
¥
" : AN
Pl x
) 35.'1,‘
X
* x
3 . 3 x
v NN ) o
n;,, \\ x35
T -
~
X
a¢” b |’
. ; b
Vg x
v, g
. X
Kol
X
o 3%
X
3s x
- 56
'33\ » Q
5
N\ Al
. x 3502
AUSTRALIA ) x ‘" 5\200
’
{ X
. % N
30 - A
e X
2
S'q
35.4 . ‘36‘.6
. 3s.
<\, — )
X, 2%
X
x/ X
x &
2% < . % 35.6
x y « 30"
x
4a} /(
e e 1707 180°



ol

0

150° 160° 170°
T
\/.. h
4-4
L)
. \ Ak
I ‘——v
g oy < A
. - . S
. )
. e x
" X
[ ¢ X
x . .b
X380
X
. X
x M ,
ad”
. b!
——— b3 -
4. x
. X a
AUSTRALIA
kg
4c]
150° 180° 170° i80°



20°*

30°

0¥

Fleod

10°

150° 160" 170°
o
- g
!"o)
"
g .20
15
3
X
x
< |
AUSTRALIA A0~ 7/
x-87
160" 1807

© o rso®



150° 180° 170

10°
: b
U
20°) x
. s b L)
\ - X
. x d
x 23
X
x
' X
X
Xu x
x . P
* 2
AUSTRALIA //, s R 2 e
/
-~ . %
3° Ve <
x
/e .__,‘30/ <0
[ T ' .
2 N . %
g
AR /- % x 7
%
Vg 2 NYe NIX S x
N\ o «
\ X
~—— __ — M
x ¥ 4 1
v
x T
40° X 16
=z
1s0* 160° 170° ]

180



2590 .
10
x
X
25F
x
4580
x 35'10
83
258
., Q
o
x
M =
AUSTRALIA z
T x 20"
3570
307 . : )
"-r
\.9
I cr ‘
a3, '5'0 ?‘ x
oA ‘
35. 50
60
q ./1( 25" x
x 35-30. x
X
35_ 30"
o ' !
. X
3,
S-s.o
150° 180° 170° 180*



150°

160° I70®
@
v
K]
B
o*
b
b -
e b
k) .
=D
< -
/
, -
v l '
0 |
\-..___ - -
A% , -
3-4
20° >
X
\ * X &
1 38
% 4-0
i
! ) 3
v
x « f
% 3
g ..
X
AUSTRALIA a-8 s ;x\ »
- x 4'4‘/
130° o . .
e v
. Q‘-e
! ) . P
a6 Nl \
o x 4.4
- x
. - ,
* a8
388
) )
/ X
x
b %
] 5.
x
40 A 4.9
b s
A
150° i A

I3



207

40"

AUSTRALIA

1s0°

180

20*

30°



Fig.

Figs.

Cruises G 1Y60 and G 2/60

46,

47-49.

Figs. 46 - 49

PRIMARY PRODUCTION

Daily rates of primary production
(gC/day/m?), calculated for the
columns under 1 metre square from
0 to 150 m {except those marked ¥,
which are to 1C0O m. Figures are
arranged with station number at the
top, value in the centre, and the
time of sampling at the “bottom.

Vertical properties of hourly rates

of primary production. Sampling
times are given below the statlon
number.
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OCEANOGRAPHICAL CRUISE REPORTS

. Oceanographic observations in the Indian Ocean in 1959. H.M.A 8, Digmanting Cruises Dm1/59

and Dm2/59.

. Oceanographic observations in the Indian Ocean in 1960. H.M.A.S. Diamanting Cruise Dm1/60.
. Oceanographical observations in the ITndian Ocean in 1960. H.M.A.8. Digmantine CruiseDm2/60.
. Oceanographical observations in the Indian Ocean in 1960. H.M.A.8. Digmanfing Cruise Dm3/60.
. Oceanographical observations in the Pacific Ocean in 1960, H.M.A.S. Gascoyne Cruises G1/60

and G2/60.



