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F.R.V, "DERWENT HUNTER"

F.R.V. "Derwent Hunter" is the Division's 72 ft
research vessel operating from Sydney. She is an auxil-
jary schooner powered with a 68 h.p. Gardner diesel.

She has two Kelvin Hughes echosounders, a Type 24D and.
a Type 24E. The deck winch is hydraulically operated.

Crew
Master . Captain R. M. Davies
Mate ~ R, W. Spaulding
Engineer - G. Reid (January 3 =~

February 27, 1958)
- H. Davenport (February 28. -
June 1, 1958)

Deckhands ~ G. Ross

-~ W, Elsmore
Cook - A. Jackson
Oceanographical

Assistant -~ J. Staniforth

The study of the structure and dynamics of the East
Australian Current off Sgdney was continued. Scientifie
reports of Cruises DHL/58, 2/58, 4/58, 6/58, and 8/58
deal with data from the sections planned for this study.
These reports do not attempt to relate the data from these
cruises to those of previous cruises, that will be done in
scientific papers to be published elsevhere.

‘ Cruises DH3/58, 5/58, 7/58 were cruises planned to
measure the rate of uptake of COs. Owing to faulty equip-
ment the €O, uptake results of Crulse DH7/58 could not be
used. Cru%se DHG/58 was carried out in Port Phillip Bay
by the Division of Meteorological Physics.

When cilting this report abbreviate as follows:
CoS.T.Ra0, Aust, Div, Fish, Oceanogr 0
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F.R.V. "DERWENT HU"NEﬁnJ

SCIENTIFIC REPORT OF CRUISE DHl(EB
January 3-10, 1958

SCIENTIFIC PERSONNEL
 ;Jf“Stanif0rth (in charge)
ITINERARY | |

- This is the .seventh of the cruises to study the
structure and the circulation of the East Australian
Current off Sydney. Figure 1 shows the positions of
stations. S G

SCIENTIFIC REPORTS
Hydrological sampling was carried out at 0, 25, 50,
75, 100, 150, 200, 250, 300, 500, 750, 1000, and 1500 m. .
Thermometric depths wereucaiculated at all sampling depths
below 100 m and the accepted depths are considered accurate
6 within the limits:of :this method., Phytoplankton was
sampled as on previous cruises of this series.

(a) HYDROLOGY - D.J. ROCHFORD

(1) Temperature |
" (a)'110° Section Line (Fig. 2) -

© - Surface temperafures of 25.0°C were found on this .
“dection, around longitude 154°E. = These warm.waters were
“separated by a very sharp temperature boundary (&4°C in - ..

10 miles) from much colder (19°C) waters at the eastern ..

" end of the section. To the west of. the warm water, ..

temperatures decreased less sharply with a secondary .region

of warm waters (> 23°C) developed at Station DHL/5/58.

No thermocline was found along this section. The sub-

surface changes in temperature were probably due to eddy

formation along the southern boundary of the: predominantly

easterly flow (Fig. 13). - ' N T
0 (B) 290% Section Line (Fige. 3) 0 i

Y ke -

"ﬁﬁréurfacé band'ofywérm Wafer;with;teﬁpérét@}e bétﬁééh
23° and.25,75°C was found between 153%:and 195°Es-- This .
formed part of the easterly flow of tropical water (Fig. 13).
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The relatively high subsurface temperatures at Station
DH1/17/58 in particular were caused by the dynamic transfer
of warm water from the surface, :

(2) Density (o) ) _ )
(a) 110° Section Line (Fig. W)

A strongly developed pycnocline (maximum Q.04 gg/m)
was centred around 154°E., and extended west with varying
intensity almost to the coastal region. Offshore from
154°E, the intensity of the pycnocline decreased rapidly.

A boundary, as sharp as that for temperature in Figure 2,
probably ocecurred, but it is not drawn in. A deeper level
pycnocline was found at Station DH1/12/58.

‘(b) 296° Section Line (Fig. 5)

The lightest water was found on the western end of the

section where a well developed pycnocline (haximum 0,03 ot/m)

at depths from 20-120 m marked its onshore boundary. At
Station DHL/15/58 = pyc¢nocline occurred of the same inten-
sity but shallower in extent. The deepening of the iso--
pycnal surfaces between Stations DHL/15/58 and DH1/21/58

was an effect of the transport of lighter tropical waters.

3) Percentage Oxygen Saturation
(a) 110° Section Line (Fig. 6)

At the surface, saturation or near-saturation in oxy-
gen occurred at each end of the section. Between Stations
DHL/5/58 and DHL/8/58 a near surface doming of waters less
than 75 per cent, saturated, created a region of surface
undersaturation, This doming of undersaturated waters was
not paralleled by changes in the density field (Fig. 4) and
may therefore have been caused in part at least by biolog-
ical demand. Below about 600 m the fields of density and
oxygen. saturation agree reasonably well, = _ o

(b) 290° Section:Line (Figy.7)_

Undersaturation in oxygen was found along the entire
section, with saturation values occurring only at Station
DH1/15/%8 at a depth below the pycnocline (Fig. 5). At
Station DHL/21/58 the very low saturation values at LO m
were probably caused by dynamic uplift or the occurrence
of a subsurface water mass with very different density -
oxygen saturation relationships. The relatively higher
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saturation values at Station DHL/17/98 below 600 m were
associated with a deepening of the isopycnal surfaces
(Fig. 5) and were therefore caused by dynamic processes.

(%) Total Phosphorus

(a) 110° Section Line (Fig. 8)

The most striking feature in the upper layers was the
doming of high total phosphorus waters at Station DH1/¢/58
paralleling a similar doming of low oxygen content waters
in the same region (Fig. 6). The total phosphorus and
density fields (Fig. 4) are in agreement below about 600 m
except at Station DH1/12/58. ‘ :

(b) 290° Section Line (Fig. 9)

Minimum subsurface total ghosphorus values were
found beneath Station DHL/17/58 in agreement with relat-

ively higher oxygen content (Fig. 7) and the deepening

of the isopycnal surfaces (Fig. 5).

'-(5) Horizontal Distribution of Properties

(a) Percentage oxygen saturation (Fig. 10)

At the surface (Fig. 104) undersaturated waters
entered the region at Station DH1/20/58 and flowed east
with the general surface circulation. The oxygen con-
tent of these waters increased along the path of easterly
flow. At 100 m (Fig. 10B) the waters entering the north
were 1low in oxygen content, but along the path of surface
flow, entry of oxygen rich waters along the left hand
boundary rapidly decreased their degree of undersaturation.
At 300 m (Fig. 10C) the waters entering from the north
maintained a low oxygen content along their path of flow,

(b) Total phosphorus (Fig. 11)

The waters entering the region from the north at
the surface had a minimum total phosphorus content of
10-12 ug/lo (Figo 11A)o At 100 m (Figc llB) the
waters atong the path of surface flow decreased rapidly
in total phosphorus from west to east and this appeared
to be caused by an entry of waters of low total phos-~
phorus in the region of Station DH1/17/58. At 300 m
(Fig, 11C) the maximum total phosphorus values lay along
the region of minimum oxygen content (Fig. 10C) in the
direction of the surface flow.
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(6) Régional Water Masses . ) _
'”The‘tbtal'phosphorﬁs to.densiﬁy relationships ontﬁhis
cruise (Fig. 12) show that four regional water masses were
probably involved (Table 1). : .
TABLE 1

REGIONAL WATER MASSHES

Total—Temp. ~C  CRIOTinity %

Water Mass. 'fDéﬁsitY Phosphorus - (From station data)
A 348 - 13 . 25;752 19.63

B 2535 10 19.720 19.70

' C 2647 20 . 13.90 19.55

D 27.55 . 63 . 3,05 - 19.15

Water mass A, at the surface, appears to be the Coral Sea of
Rochford'(l9%7)* and forms the core of the major flow. Water
mass B, at levels between O and 200 m, had the properties of
the Central Tasman and was found at the majority of stations.,
Water mass C, the South-west Tasman of Rochford (1957),* was
found between. 200 and 500 m at most stations. Water mass D
was. part of the deepest layers of the Sub-Antarctic Inter-
rmediate. Water, and generally occurred between 1300 and 1600 m.

*Rochford, D.J. (1957).~ The identification and nomenclature
of the surface water masses in. the Tasman Sea (data to the end

of 1954%),  Aust. J. Mar. Freshw. Res. 8: 369-413. '
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(b) PHYSICS - B.V. HAMON

Dynamics

Figure 13 shows the surface dynamic heights at each
station, with approximate contours at intervals of 10
dynamic centimetres. Figure 1k shows the G.E.K. vectors.

There was evidence of a narrow swift southerly current
about 80 miles E.N.E. from Sydney. The current turned
towards the east and finally towards the north-east or
north when about 200 miles east of Sydney.

The volume transport towards E.S.E. in the upper
1000 megrgg, between Stations 6 and 19 was found to be
18 x 10 /sec.

(c) PHYTOPLANKTON - E.J.F. WOOD

Table 2 lists the dinoflagellates and Table 3 the
diatoms taken at each station where phytoplankton hauls
were made on this cruise. These indicate that the phyto-
plankton community of the Coral Sea water mass was pre-
dominant at the time of this cruise. In Figure 15 certain
areas have been defined. In Area I the Coral Sea flora
and the neritic flora are mixed, in Area 2 the Coral Sea
flora alone occurs, and in Area 3 it is mixed with flora
of the cooler water from Bass Strait, Tasmania, In Area b
occurred Coral Sea forms plus the rare Coscinodiscus rex
and Dinophysis miles, which has not previously been found
south of latitude 15°S., and Ceratium vultur, Peridinium
grande, and Ceratogorys horridum which are freguent in the
Arafura Sea phytoplankton. A previous record of Ceratium
dens in New South Wales waters (Wood 1954)* together with
data from this cruise suggests that, at times, the phyto-
plankton community moving east through Torres Strait may
not lose its identity completely in the Coral Sea, and may
persist as far south as latitude 34°S. Area 5 1s an area
of low occurrence of phytoplankton, particularly of the
larger organisms, but still contains a few representatives
of the Coral Sea community.

*Wood, EedF. (195%).- Dinoflagellates in the Australian
region, Aust. J. Mar, Freshw. Res. 5: 171-351.
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TABLE 2

DINOFLAGELLATES COLLECTED AT STATIONS

STATION

SPECIES »
“ 1 2 3 % 5 6 8 10 13 15

17

19

20

Diplopsalis minor e
D. lenticida + + +
Pyrophacus horologicum
Dinophysis triypos
D. caudatsa +
D, miles
Phalacromsa mitre
Ceratocorys horridum
Ceratium furca
C. fusus + + +
C. euarcuatum :
C. tripos + + + + +
C. macroceros +
C. massiliense
f. macroceroidas + + o+ +
Ce. carriense
Ce. teres + + + +
Ce horridum +
C. falcat'llm
C. buceros
C, trichoceros
C. contrariur
C. eXtensum
Ce gibberum
Ce karsteni
Ca. candelabrum
Ce vultur v sumatrana
Ce lunulec '
Ce symmetricunm
C. concilians
Ce pavillerdi
Ce kofoidi

+ 4+
+++ S+ o+ + 4+ + 4+ +
+ +
+
R
+

+ 44

+ +

+ +

+ 4 +++ 4

+4 4+

++ 4+

4




a.

8 -FO 362

. et

DIATOMS COLLECTED AT STATIONS

SPECIES

STATION

l—J

5 6 8 10 13 15

17

20

Skeletonema costatum

Coscinodiscus coneinnus

C. centralis
Co rex

Stephanopyxis palmeriana
Leptoeylindrus danius

Rhizosolenia alata
f. gracillina
f. corpuleuntca

R. setigera

R. bergonii

R. styliformis

R. ¢ylindrus

Re stolterforthii

R. fragilissima

Planktoniella 30l

Chaetoceros lorenzionum

Ch. peruvianum
Ch, teres

Ch. concavicorne
Ch. secundum

Ch., coarctatum
Ch. convolutum
Ch. lauderi

Ch. simplex

R. delicatula

" Re. clevel
. Cuinardia flaccida
Nitzschia seriata

Ne. closterium
Ne. longissima
Fragilaria sp.

-+ +F

Climacodiun frauenfeldlanum

Hemiaulus membranaceus

H. hauckii

Thalassiothrix longissima +

H. sinensis

Thalassiosira condensata

Oscillatoria

Bactermastrum 7aricns

Thal. nitzschioldes
M. Daradoys

++

+ 4+ 4+ 4

+

+ A+
+ + +
+ .4
+
+++4+ ¥ +

N

r

+4+4+4

++
+
+

++ 4

+ +4+4+ ++

+4+ 4o

++ 4+



j 3

%

9 FO 362

TABLE 3 (cont.)

SPECIES

STATION

6 8 10

13

15

17

19

20

Ce gallicun

C. hexacantimm

Ce schmidtii

C. divaricatum

Ce Setaceum
Goniaulax pacifica
Peridiniuwm latispinum
P, brochii

P, abel

P, steinii

P. globulus

P, pyrifasrme

P. curtives

P. guarneranse

P. grande

P, murrayi

P. orbiculare

P. conicum

P. okamurai

P. oceanicum

P. divergens

P. ventricum

P. pedunculatum

P. granii

Goniodone volyedricum
Amphi sclenia bidentata
Ornithocercus steinil
Noctiluca riliaris
C. pentagonum

Ce .pulch2llum
Gonialuax monacantha
P. oblongum

Oxytoxum scolopax

4+ 4+

+

+4 4+
+

++ 4+

+ +

+ 4+

4+

4+

++ 4+

++

+ 4+ ¥

+ 4

+ present

++'abundant
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F.R.V. "DERWENT HUNTER"

S CIENTIFIC REPORT OF CRULSE DH2/58
o | Februarx 5.1k, 195 |

SCIENTIEIC PERSONNEL
J Stanlforth (1n charge)
ITINERARY o o

Thls is the . eighth of the ‘series of cruises to study
the physical and chemical ‘structure and circulation of
the East Australian Current off: Sydney. Owing to .bad
weather the 290°T Section Line was not worked on ‘this™
cruise., TFigure 1l shows the positions of stations, and
indicates the wcrk done at each station,

CIENTIFLC REPORTS

Sampl for chlorlnity, dlssolved oxygen, and total
phosphorus ‘wére, taken at’ the .usual depths down to 1500 m.
Temperaturesa;rom paired,’ protected ‘and unprotected, !
thermometers were used to calculate thermometric depth :
below 100 We- GeB.K. tows and B.T.: lowerings were done
on some ‘stations.: Phytoplankton samples were taken as

indlcated in Flgure 1.

Y @) HYDEOLOGY - 4.D. CROOKS

(1) emperature - llO T Section Llne (Flg. 2)

The' maximum surface temperature of 26, 50 c occurred

.at Station DH2/23/58 and the minimum of 20, 96°C at Station

DH2/31/58.  There was a layer of- homogenecus wzter, 30'm
in depth, between 151°30'E, and 153 E. _ East of Station
DH2/27/5§ there was a sharp drop in surface temperature,
to Statlon DH2/28/58 ~after whlch the surface temperature
remalned fairly constant.: . ‘

There was a well developed thermocllne between 30 m

and 130 m at Stations DH2/22 .and -23/58 (vertical tem
erature gradient of 0.1°C/m).” East of Station DH2/28/58
another thermocline was found whose average depth varied
between 20 m at Station DH2/29/58 and 70 m at Station
DH2/32/58. The average vertical temperature gradient
was 0.08°C/m. The maximum temperature for all depths
occurred. at Station DH2/26/58 and the minlmum at Station
DH2/28/58.
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(2) Density (ot) - 110°T Section Line (Fig. 3)

Between 151°30'E. and 153 °E. there was a homogeneous
30 m stratum of low dénsity water with a minimum of 23.22
sigma-t at Station DH2/23/58. lLiaximum surface density of
24,99 sigma-t occurred at Station-DH2/31/58.

A well developed pycnocline occurred east of 154°E. .
Its average depth varied between 30 m at Stations DH2/28
and 29/58 and 80 m at Station DH2/31/58. Its vertical
gradient varied between 0.01 at Station DH2/30/58 and 0.03
sigma-t at Station DH2/28/58, A pycnocline also occurred
between 130 and 160 m at Station DH2/23/58. (Vertical
gradient 0,02 sigma-t/m), Maximum density for all depths
was observed at Station DH5/29/58 and minimum at Station
DH2/26/58. = Generally, the heavy water occurred between
Stations DH2/28 and 29/58 with lighter water to the east
and west, the coastal water being relatively dense.-

(3) Chlorinity - 110°T Section Line (Fig. )

. Maximum surface chlorinitg (19.71%) occurred at the
most easterly Station DH2/31/58 and minimm (19.50%) at
Stations DH2/24 and 29/58. Between Stations DH2/23 and
27/58 a sub-surface maximum occurred, the depth of which
varied between 73 m at Station DH2/2§/58 and 130 m at
Station DH2/27/58. Thé depth of the chlorinity minimum
varied between 950 m at Station DH2/29/58 and 1225 m at
Station DH2/27/58. For all depths maximum chlorinity

occurred at Station DH2/26/58 and minimum at Station DH2/28/58.,

The distribution of chlorinity was closely'reléted to
that of sigma-i except above 200 m at the coastal stations
and above 300 m between Stations DH2/30 and 31/58.

(4) Percentage Oxygen Saturation - 110°T- Section Line (Fig. 5)

. The surface was generally well undersaturated with
an oxygen minimum of 78 per cent. at Station DH2/27/58.
Only at two stations (DH2/22 and 30/58) was' the surface
water saturated, 100 per cent. and 102 per cent. respect~
ively. The,do%ted line in Figure indicates a possible
oxygen maximum. The .0Xygen Values were at a maximum at
all depths at Station DH2/26/58, 80 per cent. being found

at 530 m. . _

(%) Totél'Phosphorug - llO“T;SéctiOn Line (Fig. 6)

'.Maximum'surface.Valueé (14 peg/l.) were found at
Stations DH2/22, 29, and 31/58, and minimum (10 pg/l.)
at Stations DH2/24%, 25, and 27/58. A maximum of total
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phosphorus was found at all depths at Station DH2/28/58

and a minimum at Station DH2/26/58. Reasonably close’

agreement was found between density and total phosphorus

%ger'the'whole area, small anomalies being found only near
e coast. : :

Horizontal Distribution of Properties:
(a) Temperéture (Fig. 7)

~ There was a tongue of high temperature water along
the coast with its axis approximately parallel to the
coast, and through Station DH2/26/58., This tongue
appeared to be even more pronounced below the surface
and the maximum temperature occurred at O, 100, and
300 m. The minimum temperature at the surface occurred
at Station DH2/31/58 but below the surface, it occurred
at Station DH2/29/58. The presence of a secondary
tongue of warmer water below the surface is suggested
in Figure 7, the axis of this tongue being south-ecast.,
There were rather big horizontal temperature gradients
between Stations DH2/27 and 28/58 at the surface, 100
and 300 m, and between Stations DH2/23 and 25/58 at 300 m.

(b) Density (o) (Fig. 8)

' Maximum density occurred at Station DH2/33/58 at the
surface and at Station DH2/31/58 below the surface.’
Minimum density occurred in the high temperature tongue
at Station DH2/23/58 at the surface at Station DH2/27/58
at 100 m and at Station DH2/26/58 at 300 m. A high
horizontal density gradient was evident between Stations
DH2/27 and 28/58 at all depths.

' There was a region of lower density water in the
south-east of the area, at 100 m and 300 m, but this
was not prominent at the surface. = Density distrib-
utions at 0, 100, and 300 m were closely related.

(¢) Chlorinity (Fig. 9)

The chlorinity distribution at 0, 100, and 300 m :
was very similar to the temperature distribution at these
depths. The higher chlorinity water was associated =
with the higher temperature water in the north and south=-
east of the area, and the lower chlorinity with the -
cooler water. This was particularly noticeable at
300 m where the distributions of temperature and chlor~
inity were identical. Also, at 300 m, there were big -
horizontal chlorinity gradients between Stations DH2/23
and 28/58 which closely corresponded to the high temp-
erature gradients discussed in Section (1) of this report.
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The high chlorinity, high temperature tongue towards.
the south-east was gquite prominent at the surface and at -
300 m but not conclusive at 100 m., Maximum chlorinity:
occurred in the high temperature tongue except at the sur-
face, and minimum chlorinity occurred generally about the '
centre of the section, The chlorinity distribution at O,
100, and 300 m levels was very similar except that._at the .
surface, maximum chlorinity occurred further east than at
other depths. ' '

The distributions of density and chlorinity were not
closely related at the surface but at 100 and 300 m a
relationship was very evident. o -

(d) Percentage Oxygen Saturation (Fig. 10).

Saturated surface water occurred only in the south
of the area, the value decreasing towards the north. Be-
low the surface at 100 and 300 m saturation values increased
northwards, giving maximum values in the northern part of .
the area. At the surface.saturation values were: found
near the coast; however, below the surface, and in particular
at 300 m, minimum values Wwere found near the coast. At
the surface low oxygen values were associated with high
temperatures, low density, and high chlorinity, but below
the surface the reverse is true, At 100 m and 300 m, good
agreement was found between the oxygen and sigma-% distrib-

utions except in the tongue of low density water in the

south-east, where large anomalies occurred.

() Total Phospliorus (Fig. 11)

Low values for total phosphorus were found in the
north of the area and high values to the south at all depths.
The high temperature tongue was roughly associated with lower
total phosphorus values. There was no relationship be-
tween the dist .ibution of total phosphorus and that of
temperature, chlorinity, or sigma-t in the south east, as
there was in the west of the area. . However, there was
some agreement between total phosphorus and oxygen in
the east.. :

SUMMARY
1. SectiOnal'?lots |

. The most important feature in the vertical section is
the column bounded by the coast and 154°E. meridian,

This -column has a relatively.high-temperature,'chlorinity,
and oxygen and low density and total phosphorus. 'On the
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eastern side of this column there is a temperature
chlorinity 'and oxygen minimum and a density and total
phosphorus maximum, FEast of Station DH2/28/58 the -
i solines slope slightly down for all properties.

2. Horizontal Plots

. Closely associated with the high temperature column
previously mentioned, is the tongue of high temperature
water. This tongue has the properties mentioned in the
Sectional Plot summary. Towards the south-east there
appears to be a secondary tongue of water similar to the
primary tongue.,

(b) PHYSICS - B,V. HAMON

Dynamics

Figure 12 shows the surface dynamic heights at each
station, in dynamic centimetres. There are not sufficient
stations for contours to be drawn, but there is evidence
of a strong surface current to the south between Stations
DH2/23 and 26/98, and a current to the north further offshore.

The volume transports in the upper 1000 metres bhetween
two pairs of stations were as follows:-

Stations Volume Transport Direction
23 - 26 20 x 102 m3/sec S
26 - 28 28 x 10° md/sec N

(¢) PHYTOPLANKTON - E.J.F, WOOD

Table 1 lists the species of dinoflagellates and
Table 2 the diatoms collected at each station on this cruise.
Figure 13 indicates four areas in which different communities
of phytoplankton were found. Area 1 (Station DH2/22/58)
contained a Coral Sea community mixed almost equally with
neritic flora typical of this region. This changed abrupt-
1y on the edge of the continental shelf to a pure but not
rich Coral Sea community and is marked as Area 2 (stations
DH2/23 and 24/58). This became at Station DH2/25/58
predominantly a dinoflagellate flora with Coral Sea and
Lord Howe characters. Station DH2/26/58 had few diatoms,
those present were derived from a Coral Sea commnity.
At Station DH2/27/58 a very large number of species of
both dinoflagellates and diatoms were present. This is
an unusual occurrence and differentiates this sample from
others of this and previous cruises in this area. This
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has been marked as Area 3. The presence of Phalacroma
and Spiraulax in this area suggests upwelling in the vic-
inity of Station DH2/27/58 which may account for the rich-
ness of the phytoplankton. The ‘cdllections from stations
east of Area 3 showed few species. . _

The collections of phytoplankton varied greétly on
this ¢ruise suggesting that nutrients were very uneven]y
distrlbuted throughout the region. .
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TABLE 1

DINOFLAGELLATES FROM "DERWENT HUNTER"

CRULSE 2 - FEBRUARY, 1958

SPECIES STATI ON

220 23 24 25 26 27

28 30 31 32

33

Dinophysis caudata

D, tripos

D. fortii &
Phalacroma mitra

Pyrophacus horologicum + o+
Peridinium divergens
P. tenuissimum

P. curtipes

Ceratium tripos e
C. trichoceros +
C. contrarium +*

C. pentagonum +
C. kofoidi

C. teres

C. karstenii

Ce arietinum

Co schmidtii

C. concilians

C. carriense +*
C. massiliense

C. gallicun

C., deelinatum

C. setaceum

C. gibberum

C. candelabrum

C. buceros

Podolampas bipes +
Ceratocorys horridum + o+
Ce armatum

Ornithocercus magnificus +
0. Steinii ’

Oxytoxum scolopax +
Oxy. subulatum

Goniodoma polyedricum

Spiraulax jollifei

Ceratium fusus

+
+4+++ &

+ 4+ 4+
.‘.
r++t++

+ 4+ 4+

+EEF 4

+E S+ E

+ +

BLUE GREEN ALGAE

Trichodesmium + * o+ ot

++
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TABLE 2

DIATOMS FROM_"DERWENT HUNTER”
CRUISE 2 - FEBRUARY, 1958

STATI ON

SPECIES —
22 23 o 26

"

n

)

17 FO 362

Skeletonema costatum
Stephanopyxis palmeriana
Lauderia annulata
(uinardia flaccida
Detonula confervacea
Rhizosolenia alata
R. styliformis
R, calcar avis
R. clevel
R, stolterforthii
R, styliformis

v, latissima
R. castracanel
Chaetoceros teres
C. vanheurckii
C. lorenzianum
C, peruvianum

C, secundum

C, convolutum

C. neopolitanum

Climacodium
fravenfeldianum

Hemiaulus sinensis

H., membranaceus

H, hauckii

Eucampia zoodiacus

Streptotheca thamesis

Leptocylindrus danlcus

Nitzschia seriata

Asterionella notata

Thalassiogira subtilis

Coscinodiscus curvatulus

+ + o + F + ++F++

FE++E

+ ++

++4+++

+ +4+ ¥
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F.R.V. "DERWENT HUNTER"

' SCIENTIFIC REPORT OF CRUISE DH3/58
. Februarx-12-21, 1958

SCIENTIFIC PERSONNEL

¥, Dyson (in charge)
TTINERARY
This cruise was the fourth of the productivity series.

Figure 1 shows the track followed, the positions of the
stations, and the work done at each station.

' (a) PRODUCIIVITY - N. DYSON

The purpose of this cruise was (1) to carry out
routine measurements of thé rate of photosynthetic uptake -
of CO- in samples taken on a line of stations bearing
110° %rom Port Hacking. (2).To measure the daily vari-
ation of COp uptake at two stations 20 and 120 miles from
the coast. - (3) To determine the sampling error in COp
uptake measurements at a station 70 miles from the coast.
(4) To determine the hydrological characteristics and the
depth of light penetration at all stations.

sdverse weather and a mechanical defect in the vacuum
pump caused the cancellation of the cruise after the 20
mile station had been completed.
RESULTS

(1) COo Uptake

At the all~day Station DH3/36/58, CO, uptake measure-
ments were made by both the in situ and lIght bath incu-
bation methods. Some negative values were obtained by
the in situ method and as they were possibly due to errors
during the subsequent laboratory counting no comparison is
made between the results of the two methods. The rate
of uptake of COp of samples from O and 2% m was measured
four times during the day by bath incubation. These
results are shown in Figure 2. Duplicate surface samples
were collected at sunrise and noon and incubated in_situ
for half day periods. The results obtained were 1.32
and 1.0lmg C/day/m3 for the sunrise and 7,17 and 6.98
mg. (May/m> for the noon samples. :
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(2) Light Penetration

Submarine light was measured at intervals from 0600
to 1800 hrs, The results have been corrected by using
surface light readings recorded simultaneously with the
Submarine readings., The variation in the depth of pene-

tration of one per cent. of surface light 1s shown in *
(b) HYDROLOGY -~ A.D. CROOKS : 3

Hydrology samples for chlorinity, oxygen, and total
phosphorus were tzken from 0, 25, and 50 m at Station DH3/34
and 35/58 and from 0, 25, 50 75, 100, 150, 200, and 300 m
at Station DH3/36/5

Surface temperatures were relatlvely hlgh (25°C) and
a thermocline appeared between 0 and 25 m at Station DH3/34/58
and 25-50 m at Stations DH3/35 and 36/58., A chlorinity
maximum occurred at 50 m at each station. There was a
rapid . change in oxygen between 25 and 50 m, associated with
the thermocline. A rapid change in total phosphorus WELS
also a85001ated ‘with the thermocllne.
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F.R.V. "DERWENT HUNTER"

SCIENTLFIC REPORT OF CRUISE DE4/98 .. . o
. February 27 = March 7, 1958 '

SCIENTIFIC PERSONNEL

J. Staniforth (in charge)

This is the ninth of the series of cruises to.study
the chemical and physical structure and the circulation
of the East Australian Current off Sydney. Figure 1 .
shows the positions of stations and indicates the work
done at each station. . -

SCIENTIFIC REPORTS

Samples for.chlorinity, oxygen,-and total phos-
phorus were taken from the usual depths down to 1500 m.
Paired protected and unprotected thermometers were used
below 100 m to determine the depth of sampling. -G.E.X.
tows, .B.T. dips, and phytoplankton tows were done as
indicated in Figure 1. _ : R

(a) HYDROLOGY .- A.D. CROOKS -
(l) Temgeraﬁure o |
(a) 110°T Section Line (Fig. 2)

.. . The maximum surface temperature of 26.5°C occurred
at the.coastal Station’ DHY/37/58 and the minimum of -

21.2°C at.Station DH4/51/58, A rapid change in surface., ..
temperature was noticeable between Stations DH4W/L42 and -

W/58, - 'Rast of Station DHY4/44/58, the surface temp-
erature was constant, varying only 0.6°C in 45" of
longitude. -

Below this area of homogeneous surface water a -
well developed thermocline occurred, with a vertical
gradient of 0.1°C/m, Maximum temperature occurred
below the surface at-Station DHW/H2/58 and minimum at

. Station DH4/LL4/58. 0 .
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(b) 290°T Section Line (Fig. 3)

Maximum surface temperature of. 25.6°C occurred at
Station DH4/55/58 and minimum temperature of 21.2°C at
Station DHY/53/58. Below the surface, maximum temperature
was recorded at Station DHL/93/58 and minimum at Station
DHY/56/58. . *

The distribution of temperature on this section was
very similar to the distribution on the previous section %
except that the strong thermocline, obvious in the first i
section, had practically disappeared in the southern section.
Tts maximum vertical gradient on this section was 0.,08°C/m
at Station DHL/56/58, :

(2) Density (ot) . ... RSP
(a) 110°7T Section Line (Fig. W)

Maximum surface density (24.89 o) occurred at Station
DHY4/51/58 and minimum (23.32 '6t) at Station DH4/37/58.
Rapid changes in density were characteristic of the surface_

waters between the coast and ‘Station DH4/L4L/58. :

A pycnoctine was evident between the surface and 200 m .
at all stations. ~The maximum vertical gradient was 0.02
ot/m at Station 37 and minimum 0.009 or/m at Station 51.
The depth of the pycnocline varied from 100-200 m at Station a
DR4/42/58 to 0-80 at Stations DHY/Wh and %9/58. Below the -

surface, minimum densitﬁ occurred at Station DH4/42/58, and "

maximum at Station DH4/LL/58, -
(b) 290°T Section Line (Fig. 5) w

. ON

Moximum surface density (24.81 oy) occurred at Station n~

DHY%/53/58 and minimum (23.59 o¢) at Station DHY/55/58.,

Within the upper 100 m there was a well developed pycno- -

cline of maximum vertical gradient 0,011 oy/m. Below the

surface the maximum density was found at Station DHY/57/58

and minimum at Station DH4/53/58. o

(3) Chlorinity | o | .

(a) 110°T Section Line (Fig. 6) -

=

Maximum surface chlorinity of 19.76% occurred at -
Station DHY/39/58 and minimum of 19,60% at Station DH4/40/58.
Between Stations DHY/37 and L40/58 a chlorinity minimum
occurred between O and 100 m (see dotted line Fig. 6).
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At all stations, except Station DH4/L4/58, a chlorinity -
maximum occurred between 0 and 200 m (see dashed line
Fig. 6)., This maximum was generally found at about.
the centre of the pycnocline. The depth of the deep -
chlorinity minimum varied between 1050 m at Station -
DHY4/39/58 and 1175 m at Station DH4/49/58.  Between
300 m and 500 m maximum chlorinity occurred at Station
DH4/40/58 and minimum at Station DH4/44/58.  Below
500 m the maximum occurred at Station DHB/42/58 and:
minimum at Station DH4/44/58.

(b) 290°T Section Line (Fig. 7)

Maximum surface chlorinity of 19.70% was- found
ot Station DHL/58/58 and minimum of 19.62% at Stations
DHY/54% and 53/58. A chlorinity maximum occurred in
the upper 100 m between Stations DHY/53 and 58/58
as indicated by the dashed line (Fig. 7). It was
found within the pycnocline between Stations DH4/53
and 57/58. The depth of the chlorinity minimum varied
between 1110 m at Station DHY/53/58 and 1320 m at
Station DH4/58/58. :

(4) Oxygen Saturation

(a) 110°T Section Line (Fig. 8)

" No saturated water was found at the surface of this .

‘section, -The maximum value was 97 per cent. at the sur~ -

face at Stations DHW/M44+ and 46/58.  Minimum surface
values (93 per cent.) were found at Stations DHL/39,

41, and 51/58, An oxygen minimum observed at Stations
pHL/38, 39, 46, and 51/58, at 100-150 m, could have been

continuous throughout the section, but.was not directly...

observed. An oxygen maximum was observed between O
and 100 m at Stations DHW/41 and 42/58. Below the.
surface maximum oxygen wags found at Station DHY4/51/58
and minimum at Station DHW/W4+/58. A rapid vertical
change in oxygen was generally associated with the
pycnocline, 95 per cent. saturation was observed along
the upper 1imit and 80 per cent., along the lower limit-
of the pycnoclirne. - The oxygen distribution closely
resembled the density distribution except above LOO m
between the coast and 154°E. :

(b) 290°T Section Line (Fig. ) |
Maximum surface values of 97 per cent, were found

at Station DH4/53/58 and minimum of 83 per cent. at
Station DH4/55/58, At Stations DHY4/55 and 56/58 an



~ 28.-

oxygen maximum was found -within the upper 50 m., -~ No sat-

urated waters were found at any point in the section.,

Below the surface? maximum oxygen was found at Station

DHY4/53/58 ‘and minimum-at Station DH4/56/58.,  The distrib-

ution of oxygen was closely related to that of density :

except below 600 m at Stations DH4/57 and 58/58 and between
100 m and ‘400 m at Stations DH4/S4 and 55/58. . . -

(5) Total'Pﬁosphofué
(a) 110°T Section Line (Fig, 10)

Maximum values (17 pg/l.) were found at the surface at
Station DH4/46/58 and minimum.values (9 ug/l.) at Station
DH4/39/58, Minimum values occurred between.10 m and 60 m,
except between Stations DH4/L2 and 44/58, these;were assocs
iated with the upper limit of the pycnociine. Below the .-
surface maximum values occurred at Station DHL4/W4/58 and
minimum values at .Station DH4/42/58. - A total phosphorus
minimum occurred at the surface between Stations DHL/37 and
51/58 (dotted line Fig. 10). The distribution of total .
phosphorus followed very closelK that of density except in
the upper 200 m at Station DHL/49/58,

(b) 290°T Section Line (Fig. 11)

Maximum total phosphorus values (15 ug/l.) occurred at
Stations DHY4/54/58 and minimum values (7 pg/l.) at Station
DH4/58/58. A total phosphorus minimum, as indicated by the
dotted line (Fig. 11) occurred between 100 m and 200 m at
Stations DH4/53-58/58. This minimum coincided approximately
with the pycnocline. Below the surface maximum values of
total “phosphorus occurred  at Station DHW/56/58 and minimum
values at Station DH4/53/58:.  The distribution of total
phosphorus was closely related to that of density except
for some anomalies below 300 m at Stations DHY4/57 and 58/58.

HoriZon;gl'Distributgbn of Prbperfigg

l. Temperature (Fig. 12)

Maximum ‘temperatures occurred at the surface near the
coast but at deeper levels to the east. There was little
relationship between the surface and the 100 m and 300 m
distribution of temperature. However, there was similarity
between the distribution at 100 m and 300 m, with two
tongues of warmer water at each end of the region, separ-
ated by a relatively very cold region.
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2. Density (o) (Fig. 13)

Maximum density occurred in the south-east and south
of the area, and minimum in the coastal area. Rapid
changes in density were particularly noticeable between
Stations DH2/42 and 4/58, at.all depths. There was -
not a clear relationship. between the distribution at 0,
100, and 300 m; however, similarity does exist, part- ‘
icuiarly in the centre and eastern parts of the area. To
the west, the distributions were similar at Q0 and 100 m
but somewhat different at 300 m.

3. Chlorinity (Fig. 1%)

Maximum chlorinity occurred near the centre of the
region, and to the east of the centre, low chlorinities
were found in the south. At all dep%hs tongues of high
chlorinity water occurred with axis north-south and-the
secondary one to the south-east.

The distributions of chlorinity at the 100 and 300 m
levels were similar, with a marked similarity between sur-
face distributions of chlorinity in the east and west of
the aréa. The distribution of chlorinity and density
were similar except at the surface and at 100 m in the
east of the area, where some anomalies existed.

4. Percentage Oxygen Saturation (Fig. 15)

The noticeable feature was the undersaturation of
the entire surface water. Maximum values were assoc-
iated with the colder water and minimum values with the
warmer water, Though there is some similarity in the
distributions at the surface and at 100 m in the western
half of the area, the distribution in the eastern half
and at 300 m is completely different.  (The isolines at
the surface and at 100 m are east-west and at 300 m-are
north=-south). The distributions of oxygen and density
are similar except at 100 m near the coast and at the
surface in the west. - ,

5. Total Phosghorﬁs (Fig,.lé)

.~ Minimum total phosphorus was associated with the
high.temperature, high chlorinity tongues of water.
The distributions at ¢, 100, and 300 m were similar
but large anomalies were found between total phosphorus
and density distributions to the east at the surface’
and at 300 m. The chlorinity and total phosphorus
distributions were similar.
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Summary
(a) Sectlonal Plots'

There was a relatlonship between the distribution of
each property on both’ sections, anomalies ‘occurring at the
western end of the northern section. +- ‘The low values of
oxygen at the surface of the sectlon are most noticeable

(b) Horizontal Plots’ .

Two tonﬁues of water were notlceable below the suriace,
(Figs. 12, 1}) with high temperature, high chlorinity,. and -
low total phosphorus. The southern part of the area was
characterized by low’ temperature, low chlorinlty, 1ow oxy—
gen, . and high phosphorus. :

a4 o

ng amics-

Figure l? shows thé’ -surface dynamic. helghts at each
station, in dynamic centimetres.- There are not -sufficient
statiOns for contours 'to be drawn, but there is evidence = -
of a strong surface c¢urrént to the south between Stations
DH4/37 and h1/58 and a current to the north further off'shore.

The volume transports in the upper lOOO metres between-
two pairs of;stations were as‘follows;-

:=Statiohs ;-;' Volume Transport Direction

37 = W 30 x 108 m3/sec s

R Ty IR Y 1Y !: . 31 x 106 m3/sec ; ' N
(¢) PHYTOPLANKTON = E.J:F. WOOD ' |

Table 1 1ists the dinoflagellates and Table 2 the.
diatoms collected at each station on this cruise, Figure
18 indicates five areas in which different phytoplankton
communities occurred. Area 1, with its eastern boundary
running west-south-west, contained neritic and Coral Sea
species, but was poor, Area 2 held a rich Coral Sea -
Bast Australian Current flora. - South of this was Area 3,
a wedge-shaped area, contalning a sparse warm water flora._
East of this was Area Y4, which was relatively rich and - :
contained Coral Sea Specles. Area 5 was south-east of thls
and was devoid of phytoplankton. S
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TABLE 1
DINOFLAGELLATES FROM "DERWENT HUNTER" CRUISE 4, 1958

STATION

SPECIES

37 38 39 4o W L2 Lh 49 51

54

56

57

58

+

+ +

r+ |&

Ceratium tripos +
C. euarcuatum +
C. trichoceros

C. schmidtii

C., contrarium

C. buceros

C. setaceum +
C. pentagonum

C. fusus

C. carriense

C. karstenii

C. massiliense +
C. teres :
C. declinatum
C. extensum

C. hexacanthum
C. candelabrum Tk
C. horridum

+
4+

+ 4+ *
+ A4t
+++
+

+ 44+

+++ 4+

Co pulchellum

C. kofoidi +

C. macroceros +
Pyrophacus horologicum
Diplopsalis minor
Ceratocorys horridum +
Podolampas bipes

Pod, palmipes
Pyrocystis biconicum
Peridinium pedunculatum
P. solidicorne

P, steinii

P. grande +
P, divergens +

P, pellucidum . +
P. granii

Ornithocercus magnificus

++
+

+ 4
+ +

+ +
+

+ +
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TABLE 2

DIATOMS FROM "DERWENT HUNTER" CRUISE Y, 31958

SPECIES

STATION

37 38 39

L

L2

Bt 46 W 51 53

5k

56

57

58

Rhizosolenia alete
V. gracillima
R. styliformis
R. calcar avis
R. imbricata
£, shrubtsolel
R Y Clevei
R. bergoni
R. castracanel
R. hebetata
f. hiemale
Climacodium frauen-
feldianum
Hemiaulus sinenslis
Chaetoceros coarctatum
C, atlanticum
C. secundum
Stephanopyxis palmeriana
Bacteriastrum varians
Grammatophora oceanica
Mastogloia critrosa
M. apiculaca
Fragilaria spe.

++

4+ 4+ 4+

++ + 4+

+4+ 4

+

nil nil

+
+

+ +
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-* SCIENTIFIC REPORT. OF CRUISE DH5/58 -
March 12-16, 1958

SCIENTIFIC PERSONNEL

.NL Dyson;(infCharge)'_

"I TTNERARY

This cruise was the fifth of the productivity series,
The positions of stations worked are shown in Figure 1.

(a) PRODUCTIVITY - N. DYSON

The purpose of this cruise was the same as that out-
lined for Cruise DH3/58 which had to be cancelled.

RESULTS
1. CO, Uptake

Measurements were made of the rate of COp uptake both
by the in situ and light bath incubation methods at the all
day stations. The results are shown in Figure 2. At
Station DH5/59/58 samples were collected from 0 and 25 m
during the day and the rate of COp uptake of these samples
was measured by bath incubation. The variation is shown
in Figure 3. At two statiogé quadruplicate samples were
collected at 0600 hrs, Nap 1403 added to one pair, and
all four resuspended in situ. At noon, Na21”00 was added
to the other two samples which were then resuspended
in situ until 1800 hrs. The samples treated at 0600 hrs
were removed and filtered at noon. In both cases the
results, given in Table 1, were higher for the samples
incubated for the first half of the day. Replicate
sampling for incubation by the light bath method was
carried out twice at ecach of two stations and the results
are shown in Table 2.

2. Light Penetration

Submarine and surface light measurements were made
at two hourly intervals at each of the three all-day
stations. The variations in the depth of penetration of
one per cent., of surface light are shown in Figure L,
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No corrections have been made for the angle of stray which
possibly accounts for the high values at Station DH5/60/58
when the stray was greater than 50° for the deeper measure-
ments. ' ' '

(b) HYDROLOGY -~ A.D. CROCKS

L)

Samples for chlorinity, oxygen, and total phosphorus
were taken from 0, 2%, 50, 100, 150, 200, and 300 m., Sur-
face temperature increased eas%wards. A chlorinity maxi-
mum occurred at between 50 and 75 m and an oxygen maximum
roughly coincided with it.
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Fig. 1.- Cruise DH5/58., Track chart showing positions of stations.
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| F.R.V. "DERWENT HUNTER" |
| SCIENTIFIC RESORT OF CRUISE DH6/58
©° . April 9-16, 1958 . )

ITINERARY
This is the tenth of the series of cruises. to study
the physical and chemical structure and circulation of

the East Australian Current off Sydney. Figure 1 -shows
the positions of stations and work done at each station.

SCIENTIFIC REPORTS

" Samples for chlorinity, dissolved oxygen, and total
phosphorus, were taken at the usual depths. Temperatures
from paired protected and unprotected thermometers were
used to calculate thermometric depths below 100 m.  G.E.XK.
tows and B,T. lowerings were done at some stations. Phy~
toplankton samples were taken as indicated in Figure 1.

(a) HIDROLOGY -~ A.D. CROOKS

7 (a) 110°T Section Line (Fig. 2)

© ' The maximum surface temperature of 24,47°C was observed
at Station DH6/67/58 and the minimum of 19.75°C at Station
DH6/65/58. East of '152°E. a minor thermocline appeared
betweeri 0 and 200 m. A maximum vertical gradient (.08°C/m)
occurred at Station DH6/68/58, This thermocline was not
very pronounced at Statlon DH6/71/58. Below 200 m the
maximum temperature occurred at Station DH6/71/58:and the
minimum at Station DH6/66/58., There was a general

decrease in temperature from Station DH6/66/58 ‘towards

the coast,

'\'-‘;(b){290°T‘Sectioh Line (Fig. 3)

. The maximum surface temperature of 24.14°C occurred
_.at Station DH6/82/58 and the minimum of 20.,78°C at
- Station DH6/84/58. A layer of homogeneous surface water
was observed between Stations DH6/79/58 and DH6/82/58 to
a depth of 90 m, Maximum temperatures for all depths

occurred at Station DH6/81/58 and minimum at Station
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DH6/84/58 with warmer water at all depths between Stations
DH6/79/58 and DH6/82/58. . .A thermocline was observed at
all stations except -Stations DH6/84% and-85/58 (the stations
nearest to the coast), The maximum vertical gradient was

0.1°C/m at Station DH6/83/58 The -depth of the thermo-
cline varied between 120 m at Station DH6/81/58 and 60 m
at Station DH6/83/58.

©

(2) Densitz (ct)
(a) llO° Section Line - (Flg. h)

Maximum surface den31t§ (25 27 o ) occurred at Station
DH6/65/58 and minimum (23.78 ot) at S ation DH6/67/58.,

A pycnocline was observed at all stations, 1its- average
depth. varying from: 70vm at Station DH6/66/58 to. 120 'm at
Station DH6/68/58 and its vertical gradient varying from
016 0./m at Station DH6/67/58 to .OL ot/m at Station
.~DH6/68;58. ‘Maximum -density for all. depths was observed
at- Station DH6/67/58 and minimum at. Station DH6/?1/58

(b) 290 T Section ‘Line (Flg. )

Maximum surface density (24.96 o) occurred” at Stetlon

DH6/84/58 and minimum (24.02 o) at Station DH6/81/58.
The layer of homogeneous surface water (Fig. 3) was very
noticeable. A well developed pycnocline .was observed at
all stations except Stations DH6/84 and 85/58. The max-
. -imum vertical gradient was 0.04 oy/m at. Station DH6/75/58.

The depth of the pycnocline varleg between 70 m at Station
DH6/78/58 and 320 m at Station DH6/82/58, Maximuim der
‘sities for all depths were observed at Station DH6/85/‘8
and: minimum at Station DH6/?9/58 . o

(a) 110 T Sectlon Line (Flg. 6) L DR

Cm .

29€ od 1§

Maximum surface chlorinity (19.70%) occurred
Station DH6/68/58 and minimum (19.62%) at Station DH6/66/58.
Maximum chlorinity for all depths occurred at Station
DH6/71/58 and minimum at Station DH6/66/58, . The depth
of the chlorinity minimum varied between 850 m at -Station
DH6/66/58 - and 1100 m at Station DH6/70/58.. The chiorinity
and density distributions were closely related through-.
out the section.: : . NS . :

f
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(b) 290°T Section Line (Fig. 7)

Maximum surface chlorinity (19.70%) occurred at
Station DH6/79/58 and minimum (19.63%) at Station DH6/78/58.
The layer of water of high temperature and low density
previously mentioned was found to be of relatively higﬁ‘
chlorinity (19.65%). Maximum chlorinity for all depths
was found at Station DH6/81/58 and minimum at Stations
DH6/8%4 and 85/58, The depth of the chlorinity minimum .
varied between 900 m at Station DH6/78/58 and 1350 m =
at. Station DH6/81/58. The chlorinity and density ;
distributions were generally in agreement except below
400 m between Stations DH6/78 and 81/58 whére some
anomalies were found. :

4, Percentage Oxygen Saturation
(a) 1lO°T Section Line (Fig. 8)

L_"Maximum'surface oxygen (98 per cent.) occurred at
Station DH6/74/58 and minimim (87 per cent.) at Station

. DH6/70/58.  No saturated waters were found -on the -
section. A rapid cHarge in oXygen was observed-in the

upper part of the pycnocline, Below the surface to i -
200 m, maximum oxygen occurred at Station DH6/65/58 and *
minimim at Station DH6/71/58. Below 200 m maximum -
oxygen occurred at Station DH6/65/58 ‘and minimum at = -
Station DH6/71/58. The oxygen and density fields were
in agreement except at Station DH6/65/58 between 200 m

and 800 m, where oxygen values were lower. . SRR
(b) 290°T Section Line (Fig. 9) -

f'Maﬁimum surface values (98 per cent.) were recorded

‘”étiStations DH6/78 and 81/58 and minirum (87 per cent.)
‘at Station DH6/75/58. Large vertical gradients in

oxygen occurred in the upper 100 m above the upper limit

. of the pycnocline., Saturated waters were found at 25 m

‘at Station DH6/94/58. Between 300 m and 800 m at

Station DH6/83/58 there was a column of water of except-
iondlly low oxygen content. The oxygen and density

fields were in general agreement except below 100 m
between Stations DH6/78 and 81/58. However, some
smaller anomalies occurred below 100 m near Stations
DH6/75 and 83/58.
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5. Total Phosphorus
(a) 110°T Section Line (Fig, .10)

Maximum surface total phOSphorus of 13 ug/l. was ob-

served at Stations DH6/64, 65, €6/58.and minimm of 8 ug/l. o
at Station DH6/68/58,:..4 total phosphorus’ minimum was. i
observed: throughout the section.at depths between 50'm at
Station DH6/?O/58 and the ‘surface at Station DH6/6! /584
Below 300 m maximum’ total phosphorus occurred at’ Station
DH6/67/58 and minimum.at Station DH6/71/58.. = There.was
very little relationship between the total phosphorus dis-
tribution and the density distribution except .west of .
Station DH6/70/58. Tne coastal stations showed large.
anomalies. ‘ b ‘

120 e L B LRl T

(b) 290°T Section Line (Fig: 11) - ' 'inah.

Maximum surface total phosphorus of 18 ug/l. occcurred
at Station DH6/78/58 and minimum of 8 ug/l. at Station
DH6/75/58. . The surface layer of homogeneous water prev-
iously mentioned was also almost homogeneous in total -
phosphorus (10-1% pg/l.).  Below the surface maximum total
phosphorus was found .at Station DH6/84/58 and minimum at
Station DH6/79/58 down to 700 m and Station DH6/75/58
below 700 m. - The density and total phosphorus distrib-.
utions were closely related eXcept below 600 m between’
Stations DH6/75. and. 78/58, - .

‘WY

!

Horigontal Distrlbutlon of Progertles
(a) Temperature (Fig. 12)

. The surface distribution of temperature consisted of
two main features, a tongue of cooler water parallel to the
'coast and a. tongue of cooler water in the extreme east of
the. area. Between these features was an area of water of
even temperature between 24°C and 24.5°C. . . Below the, sur-
face, both tongues were weaker. At 100 m. only ‘the coastal
tongue. was observed, Between 100 m ‘and’ 300 m a- belt of :
warmer water from the north, in the centre of the reglon,was
the most noteworthy feature. : LT

298 0d ¢¢

Y

(b) Density (of) (Fig."13)

o

Minimum surface values of sigma~% (24. db) océurred in
the southern central part of the area, maximum values
occurring in the extreme east and west. This distribution
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continued to 300 m, except that at 300 m minlmum ==
values were further north. ° The two cold water tongues

_of high density were evident at the surface but below
-the surface the warmer tongue of low denslity was the
dominant characteristic. The distribution of density

at the surface was considerably different from that at
100 m and 300 m. - L

(¢) Chlorinity (Fig. 1¥)

At the surface the high chlorinity observed at the -
stations near the coast was associated with the cold tongue
of water described above. At the eastern edge of the
higher temperature water there was another .area of high
¢hlorinity. At 100 m there was still high chlorinity
coastal water and the association of higher chlorinity
water with higher temperature water was more pronounced.
At 300 m low chlorinity was associated with the low B
temperature water and high chlorinity with the high temp-
erature water. ) ' : :

(d) Percentage Oxygen Saturation (Fig. 15)

Low temperature coastal water was associated with
relatively low oxygen content at the surface and at 300 m.
At 100 m the warmer coastal waters had a high oXygen con-
tent and the cooler waters, slightly farther off shore
had a much lower oxygen value. . The warm waters near Ehe
centre of the area were low in oxygen at the surface, but

relatively high at 100 m and 300 m.

~(e) Total Phosphorus (Fig. 16)

High values of total phosphorus were generally found.
associated with thé cold water tongues, and low values
with the higher temperature water. Two exceptions were
found in the eastern part of the area, where high total
phosphorus values were found in warmer water at 100 m
and 300 m, - ' S

. Summary

¥ Sgctionai'Plots-:;'

" There was little relationship between the vertical
distributions of properties on the two sections., 0On
the 110°T Section the higher temperature and lighter
waters occurred toward the ends of the section, whereas
on the 290°T Section this water was observed near the
middle around 155°E, On both sections a thermocline
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was observed in the upper 200 .m, Associated with this was

a well developed pycnocline and a rapid vertical change in
oxygen. ' On the 290°T Section, a column of higher temperature,
low density, high chlorinity water was observed between 154°E.
and 157°E,” In this column-there was little or no relation-
ship between oxygen and density or oxygen and total phosphorus.
The distribution of oxygen, particularly below 200 m near

the coast, was very complex, '

Horizontal Plots

- At the surface, low température water was found near
the coast and at the extreme east of the area, This water
had high chlorinity, low oxygen, and high total phosphoris.
Below the surface, this water was found near the- coast but
slightly further to the east, -Warmer water was found in
the:centre 'of “the aréad, at all depths and to 'the east at
100 m and 300 m,” -This water was of lower chlorinity,
lower oxygen, and low total phosphorus. The eastern part
of this water at 100 m and 300 m had high total phosphorus
values,

(b) PHYSICS - B,v. HAMON

- Dynamics . ' 7
‘Figure 17 shows the surface dynamic heights at each
station, with-approximate contours-at intervals of 10 dynamic

centimetres, N B '

There was a surface current towards the south or south-
east about 100 miles east of Sydney. . The current turned
towards the east, and finally towards the north-east or north
about- 270 miles from the coast. The volume transport
towards the Sguggaeast between Stations DH6/67 and 81/5& was found
to be-30 x 10° m’/sec. " ' - R

(c) PHYTOPLANKTON - E.J.F. WOOD - -

Table 1 lists the dinoflagellates and Table 2 the
diatoms collected at each station on this cruise., The 'coll-
ection from Station DH6/62/58 contained Climacodium frauen-
feldianum and Rhigosolenia setigera of Coral Sea origin. . The
samples from Stations DH373§-555§8 had BR. hebetata v. hiemalis,
a southern form, but they also contained some tropical species,

thus suggesting that this is a mixing zone. ~ Samples from:
Station$=QH6/6?f70/58‘contained'Ca frauenfeldianum-(Coral-Sea)
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and those from Stations DH6/71=-75/58 had this species
together with R. castracanei and R. bergonii, suggest-

ing a slightly different origin, Species from Stations
DH6/78-79/58 indicate that the water mass in that area

was similar to that at Station DH6/67-70/58 and also

at the "Queenborough" - "Quickmatch" Stations Q1/21-22/58.*

FH.MLA. Ships "Queenborough" and "Quickmatch' Scientific

Report of Cruise Q1/58 (c) Phytoplankton
C.S5.T.R.0. Aust. Div., Fish. Oceanogr. Rep. No. 25
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TABLE 1
DINOFLAGELLATES FROM CRUISE DH6/58

SPECIES

STATION

1

62 63 64 65 66 67 70 7L 7%

75

78

79

Ceratium porrectum
C. trichoceros

Ca galli cuin

C. furca

C. teres

Ce tripos

¢, tripos v. tripodioides

C., extensum

Ce. concilians

C. pentagonum

C. euarcuatum

C. declinatum

C. contrarium

C., setaceum

C. falcatum

C., schmidtii

C. macrocerocs

C. fusus

Pyrocystis hamulus
v. semicircularis

Diplopsalls lenticula

Dinophysis caudata

D. sacculus

D. tripos

Phalacroma rapa

Peridinium pedunculatum +

Pyrocystis robusta
Oxytoxum scolopax
Peridinium oceanicum
P. divergens

P. solidicorne

P. murrayi

P. quarnerense
Ceratocorys horridum

o+
+ o+
+

+ 44
ST, + ++
+ +++

+ ++++

+
+E+++4

4+ 44
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TABLE 2

DIATOMS FROM CRUISE DH6/58

SPECIES

STATIONS

62

63

6y 65 66 67 70

yAS

™ 75

78

79

Climacodium frauen-
feldianum

Coscinodiscus concinnus

Leptocylindrus danicus

Rhizosolenia alata

Re f. gracillima

R. clevel

R. setigera

R. calcar avis

R. hebetata f. hiemalis

R. stolterforthii

R. styliformis

+ +

R. hebetata f. semlispinosa

R. pagllissimag

R. castracanel

R. bergonii

Hemi aulus membranaceus
Hemi aulus hauckii .
Bacteriastrum hyalinum
Schroederella delicatula
Chaetoceros coarctatum
Ch. affine

Ch. decipiens

Ch. teres

Ch. lorenziamm

Ch. vanheurckii

Ch. eibenii

Ch. concavicorne

Ch. lauderi

Ch. subsecundus
Stephanopyxis turris
Planktoniella sol .
Guinardia flaccida
Thalassiotrix longissima
Nitzschia seriata

++4

+4+ 4+

+ +

+ +

+ ¥

+ 444

+ + +

+4+ 4+

++

++

+ + +
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F.R.V. "DERWENT HUNTER"

SCIENTIFIC REPORT OF CRUISE DH7/58

April 22-25, 1958

SCIENTIFIC PERSONNEL

N. Dyson (in charge)
I TINERARY

This cruise was the sixth of the productivity series.
Only two stations were occupled because of failure of
equipment, a fault in the submarine photometer, and a
fire in the 1%C light bath. Figure 1 shows the positions
of the stations worked.

(a) PRODUCTIVITY - N. DYSON

Because of the failure of eguipment there is no
report for this ecruise.

(b) BIOCHEMISTRY - G.F. HUMPHREY

The determinations of chlorophyll for this cruise
are to be found in C.5.I.R.0. Aust. (1959)*, The results
obtained are plotted in Figure 2, which shows the vertical
profiles for the two days on which samples were taken,

The values obtained were similar in magnitude to those

at the 50 and 100 m station at the end of April. The
depth of distribution of the pigments did not vary greatly
during the day except for chlorophyll ¢ which was unevenly
distributed in the morning and afternoon but evenly so

at midday. Overnight the pigments retained their dis-
tribution patterns.

*¥0,9.I.R.0. Aust. (1959).- Oceanic investigations in
eastern Australian waters. F.R.V. "Derwent Hunter,"
1958, C.5.1.R.0. Aust. Ocesnogr. Sta. List 4l
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F.R.V. "DERWENT HUNTER"

SCIENTIFIC REPORT OF CRUISE DH8/58

April 30 - May 13, 1958

ITINERARY

This eruise was intended to continue the study
of the chemical, physical, and biological structure
of eastern Bass Strait, but due to adverse weather,
only five stations were worked on the coast of New
South Wales and in north-eastern Bass Strait. The
track chart (Fig. 1) shows stations worked.

SCIENTIFIC REPORT
(a) HYDROLOGY

Samples for chlorinity, dissolved oxygen, and
total phosphorus were taken, where possible, at the
usual depths to 1500 m, Phytoglankton samples were
collected only at Stations DH8/88-92/58. As so
few stations were worked no hydrology report has
been prepared. '

(b) PHYTOPLANKTON - E.J.F. WOOD

Table 1 gives a list of the dinoflagellates and
Table 2 of the diatoms taken, The species coll=-
ected at Stations DH8/88-90/58 represent a warm
water flora derived largely from the Coral Sea flora.
Collections from Station DH8/92/58 were poor, show-

" ing only two species of dinoflagellates. This low

fertility is characteristic of the region north-
east of Flinders I.
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TABLE 1

DINOFLAGELLATES FROM "DERWENT HUNTER"
" CRUISE 8, 1958

STATION

44 FO 362

SPECIES

o
(8o

89

90

92

Dinophysis tripos

Diplopsalis lenticula

Ceratium pentagonum

Ce candelabrum

C. buceros

C. tricheros

Cc fusus

C. setaceunm

C. porrectum

C. gibberum

C. tripos

C. furca

C. minutium

C., euarcuatunm

Peridinium oceanicum

P. okamurail

Phalacroma ovum

Ornithocercus thurni

C. magnificus

Pyrocystis hamulus v,.
semicircularis

P. fusiformis

P. pseudonoctiluca

T IR E "

+ ¥

4

&
-
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TABLE 2

DIATOMS FROM “DERWENT HUNTER"
CRUISE 8, 1958

Stations

" SPECIES

Qo
oo

89 90

Hemj aulus membranaceus
Schroederella delicatula
Guinardia flaccida
Stephanopyxix palmeriana
S. turris
Planktonella sol
Cerataulina pelagica
Thalassiosira decipiens
T. subtilis
Rhizosolenia imbricata
R. castracanei
R. stolterforthii
R, alata

f. gracillima
R. styliformis
Re clevel
R, bergonii
R, hebetata f, hiemalis
Nitzschia seriata
Chaetoceros teres
Ch., affine
Ch, lorenzianum
Ch, coarctatum
Ch, atlanticum f. audax

f. neapolitanum

Ch, decipiens +
¢h, secundum
Streptotheca thamesls
Chaetoceros lauderi
Ch, vanheurckii
Skeletonema costatum
Bacteriastrum varians

£+ +EErFEELEEEEE LR
Fer+E e
++ & F+E+ o+
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F.R,V. "DERWENT HUNTER"

SCIENTIFIC REPORT OF CRUISE DH9/58

May 13 - June 1, 1959

puring this period the vessel was loaned to
the Division of Meteorological Physics for meteoro-
logical investigations in Port Phillip Bay.

For this cruise anemometers and electrical
resistance thermometers were fitted at four heights
from % m to 12.5 m in order to obtain profiles of
wind speed, air temperature, and humidity over the
sea., Apparatus for recording the turbulent
structure of the wind was also installed with the
sensing elements exposed on the foremast cross-~trees.

After a fitting up period of three days at
South Wharf, Melbourne, the vessel worked daily
from either Portsea or South Wharf as dictated by
the generally rather stormy weather. Observations
were made on 119 experimental runs at stations
giving suitably long wind fetches over the deep
water areas of Port Phillip Bay. The weather was
unsuitable for operations outside the Bay. Useful
results were obtained on twelve days in the period
May 16 - June 1, some of them in average wind
speeds as high as 40 knots.
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DIVISION OF FISHERIES AND OCEANOGRAPHY
 REPORTS
Thomson, J.M. (1956).~ Fluctuations in catch of-

yellow~eye mullet- Aldrichetta forstg;;w(Cuviér
and Valenciennes)‘iMUgilidae). :

Nicholls, A.G. (1997).-..The Tasmanian trout fishery.
I. Sources of information and treatment of
data. (For limited circulation: not avail-
able for exchange).

Nicholls, A«G, (1957).- The Tasmanian trout fishery.
II. The fishery of the north west rivers. -
(For limited circulation:. not available for
gxchange) . :

Chittleborough, R.G. (1957).~ An analysis of recent
catches of humpback whales from the stocks in
Groups 1V and V. prepared for the International
Commission on Whaling.

F.R.V. "Derwent Hunter" Scientific Reports of .
Cruises DH3/56, DHW4/56, DH5/56.

Cowper, T.R., and Downie, R.J. (1957).~- A line
fishing survey of the fishes of the south-
eastern Australian continental slope.

Davis, P.S. (1957).- A method for the determination
of chlorophyll in sea-water.,

Jitts, H.R, (1957).- Thevlqc method for ﬁeasuring
.CO, uptake in marine productivity studies.

Y Hamon, BiV. (1957).- Mean sea level variations

on the east Australian coasts.

Nichollsy; A.G. (1957).-" The Tasmanian trout fishery.
TII. Rivers of thé north and east. (For
‘limited circulation: not available for exchange).

Nicholls, A.G. (1957).- The population of a trout
" stream and the survival of released fish,
< (For limited circulation: not available. ..~
"~ for exchange). o ; : ‘

F.R.V. "Derwent Huntef" Scientific Report of
Cruise DH6/56.
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20,
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25,

26.

27

Chau, Y.K. (1957).~ The coastal circulation of
New South Wales from drift card results

1953 =56,

Kott, Patricia (1957).- Zooplankton of east
7 Australian waters 1945-54,
F.R.V. "Derwent Hunter" Sé;entific Reports of - =
Cruises DHL/57 - DH4/57. -

Rochford, D.J., (1958).- The seasonal circulation &
of the surface water masses of the Tasman
and Coral Seas. .

Chittleborough, R.G. (1958).- Australian catches
of humpback whales 1957. Prepared for the
International Commission on Whaling.

Australian documents prepared for the Unesco
Conference on the Oceanography of the Tasman
and Coral Seas, held at Cronulla, August 9-1ll,

1958,
F.R.V. ”Derwent Hunter" Scientific Reports of Cruises '
DH5/57, DH6/57, DH7/57, DH8/57. : .

F.R.V. "Derwent Hunter" Scientific Reports of Cruises _ -
pH9/57, DHLO/57, DH11/57, DHL2/57. : : X

F.R.V. "Derwent Hunter" Scientific Reports of Crulses

DH13/57, DH14/57, DHL5/57, DHL6/57.

Robins, J.P. (1959).~ F.R.V. "Marelda" Scientific
Report of Cruises July 1957 - May 19583
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Chittleborough, R.G. (1959).- Australian catches of
tmumpback whales, 1958, Prepared for the Inter-
national Commission on Whaling.

H.M.A. Ships "Queenborough" and "Quickmatch",
© Scientific Reports of Cruises in 1958.

H.M.A.S. "Warrego". Scientific Reports of Cruises a

Thomson, J.M. (1959).~ Summary review of a scientific L
survey of Lake Macquarie by C.S5.I1.R.0. Division
of Fisheries and Oceanography. C

F.R.V. "Derwent Hunter" Scientific Reports of Cruisés
DHL/58 - DH9/58.



