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:“"F-"'.R.V'.' nD_ERWENT‘ HUNTER" :

F.R V. "Derwent HUnter" is the Div151on s 72 ft
research vessel operatlng from Sydney. - She 1s an auxiliary
schooner powered ‘with a 68 hp. Gardner diesel. - She has-
two Ke1v1n Hughes echosounders, a Type 24B and a Type 24E.-
The deck winch 15 hydraulically operated. : '

ceEn
Master - Captaln R M Davies (June 6-—11
September 2, 1958)
o ‘Capta1n P. S Bowes {October 2 -
i e el g December 17, 1958)
Mate - R.W. Spauldin

. Engineer - H. Davenport {(June 6 - 26, 1958)
R R C Nesvadba (June 28 . September 2,
i i"’ji W . - S 1958)
R T H.‘O'Donovan (October 2 .= December 17,
Glle Y e R 1958)
Deckhands - G. Ross -~ i .-
- W. Elsmore o
Cook - A. Jackson
Oceanographical
Assistant - J. Staniforth

At the beginning of the period under review the vessel
was in Melbourne. Cruise.10/58 was. designed to collect
samples for hydrology, phytoplankton, pigmenis, and to measure
the rate of CO, uptake at certain stations between Melbourne
and Sydney. Owing tc bad weather off the New South Wales
coast the programme was considerably curtailed.

The study of the structure and dynamics of the East
Australian Current was continued. The report of Cruise
DH11/58 gives the detail of the eleventb and DH16/58 the
twelfth of this series. In July 1958, it was decided to
extend the scope of this study so that certain cruises -

When citing this report abbreviate as follows:
C.S.I.R.0. Aust. Div. Fish. Oceanogr. Rep. No. 30
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DH15/58, DH17/58, and DH20/58 - covered a greater area
than the first cruises of this -series. Each of these

was divided into four sectionsi ~(1) Sydney to Lord Howe
Island, (2) Lord Howe Island to Coff's Harbour, (3) Coff's
Harbour to an easterly position {157°15'E, 35°40'S.),

(4): from this position to Sydney. . The scientific work.

done on each cruise was also extended so.that it included.

the.collection of samples for hydrology, pigments, and

phytoplankton; the use of the G.E.K., the measurement of

light penetration, and the collection and incubation” of
samples for the measurement of the rate of COp uptake.

Cruises 13/58 and 14/58 weré short cruises off
Sydney to measure CQp uptake. .
R P S AR h
- Cruises 12/58 and -19/58 were short cruises to test
‘- zooplankton collecting gear and methods, their results
are not discussed here. . ' :

. o'+ The oceanégféphicai‘data_used in the preparétion of

the reports of these cruises have been published in
GvS.1.R.0. Aust. (1960Q).~ Oceanographical investigations
from-E.R.V. "Derwent Hunter," 1958. C.S.I.R.O. Aust.
Oceanogr. Sta. List 4. . | .~ o _ .
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F.R.V. "DERWENT HUNTER"® =~ - --20%

| SCIENTIFIC REPORT OF (CRUISE DH10/58. "

T

June 6 - lor 195%

SCIENTIFIC PERSONNEL

W —— i T Ty T e e T

N. Dyson (in charge)
ITINERAQY

The vessel was in Melbourne at. the commenCement of this
cruise. It was planned to measure the rate of COQ uptake),
submarine light penetration, and pigment content in con-
junction with hydrological observations-in 'the waters at..
the eastern approaches of Bass Strzit. This was to have
been followed by sampling at the line of product1v1ty
stations to the eas: of Port Hacking.  Adverse weather
prevented the sedond part of the programme. ' Figure 1
shows the track chart and station positions.

RESULTS

(a} PRCDUCTIVITY - N, BYSON

1..COo Uptake

At each station the rate of uptake of samples from
0, 25, 50, and 100 m was measured both by half-day in situ,
and four<hourly bath incubations. These in situ incu-
bations were cerried out for half-day peridds, from sun-
rise to noon. The results oLtained were doubled to
obtain the daily rate of producticn in mg C/day/m3. These
resulis, which are shown in Figures 2-5, were the highest
yet obtained in the productivity investigations in the
Tasman Sea.

ight netration
- Light penctration

Submarine light was measured at the first three
stations and the results calculated to give the depth of
penetration of 1 per cent. of surface light. The results
were 98, 90, and S0 m respectively.




-4 -

(b) HYDROLOGY . A.D. CROOKS

-

Hydrology samples were collected at only four
stations to 1000 m- for chlorinity, dissolved oxygen, and
total phosphorus. Mean total.phosphorus values (0.44 .
0.52 pg at.P/1), oxygen saturation percentages (90.94%),
and near homogeneity of temperature and chlorinity within

the upper 100 m of water at Stations DH10/93-96/58 indicated

that deeper waters had been mixed into surface layers.

el v T TS

.

Samples for pigment determination were collected at
Stations DH10/93-96/58. The results in C.S.I.R.O. Aust.
{1960) are graphed in Figure 6. '

LEGENDS. FOR FIGURES 1-6"-: Cruise DH10/58 =

' %ig.
Fig.
Fig.
Fig.
Fig.

Fig.

Track chart showing positions of stations.
Rate of CO, uptake at Station DH10/93/58.

Rate of COy uptake at Station DH10/94/58.

Rate of CO, uptake at Station DH10/95/58." -

Rate of CO, uptake at Statlon DHIO/96/58.

Depth profiles of pigment concentrations.

e o S, g M .

<

aqiq.{{; o

3

/
{
{

7



145

185

)

&

L1

MELBOURNE

R 93

[
150

35

Is$

143
Fig. 1




DEPTH (METRES)

DEPTH (METRES)

OF X S
S
e
s
4
/ s
e
,/
25F X -
//
//
//
Pt :
50 X \’/ . DHIO/ 93/ 58
\
\
\
\
\
\ -
\ o——wn—e DAY IN SITU INCUBATION mg C/day/m3
\\ ¥————X LIGHT BATH INCUBATION mgC/ hr./m3
\
IOO x i \3 1 1 ! i !
o [ 2 3 4 5 6
Fig. 2
or x 8 A
\ //
-~
| e
l‘ //
i -
25 > 3 _»
i ////
P
4 //
50
D.H. 10/94/58
e—————e DAY IN SITU INCUBATION 0530 hrs. mgC /day/ m3
¥——x LIGHT BATH INCUBATION 0530hrs. mgC/ hr./m3
Bemmeemen LIGHT BATH INCUBATION 1100 hrs. mgC/ hr /m3
]00 | ] 1 1 L |
4 6 8 o 12 14

mg C/rn3

%
Ty

"W\Dﬁ )



m

DEPTH (METRES)

DEPTH (METRES)

[~
o
|

o ——
: -
H —
”/
—
H ’_—-/
} ___,"'
XA —
DH. 10/95/58
e————s lf3 DAY IN SITU INCUBATION OS3Ohrs. mg(.“.lday/m3
X X LIGHT BATH INCUBATION 0530hrs mgC [hr/m’
F - A LIGHT BATH INCUBATION 1120 hrs. mgC[/hrfm?
1 1 1 1 1 | -
8 o} 12 14 16 18 20

or X .—”—‘.
-"’
o
”’-‘
”"’
251 ,/,--"'
///
P
sol I'/ D.H.Io/ 98/ 58.
I:'
/ s————o DAY IN SITU INCUBATION mgCHay/m’
/ X X LIGHT BATH INCUBATION mgC/hr /m?
/
100 'l 1 1 1 | bt ] 1 1 J
4 6 8 10 12 14 16 8
Fig. 5 mg C/m’




DEPTH (M)

o 05 o L. 05 1o . O5 Ke) oF Xe
or [\ T T l ™R 1 ‘\* T“\ T
25 xa \0\ a / \ ,\/;( e o x/.n /o.

50 aAxX s 0 Xa O\ o ?! *Q A/X o e
100 |Ax o -] ax/- < t/)' Q XA® O
150 X® o o
D.H. 10/93/58 D.H. 10/94/58 DH. 10/95/58 D.H. 10/96/58
0630 HRS. 0600 HRS. 0600 HRS. C600 HRS.
200 r o youtr o
. « CHLOROPHYLL g mgjm3 ) © CHLOROPHYLL ¢ MSPU/m3
X x CHLOROPHYLL b mg/m? s a ASTACIN MSPU/m?
Fig 6

S
}

"



w

.‘Qb ) 4 W

F.R.V. "DERWENT HUNTER"

e e R e e ]

SCIENTIFIC REPORT OF CRUISE DH11/58
June 19 - 26, 1958

LV r————e . e TR Iy .y ———

SCIENTIFIC PERSONNEL
J. Stanlforth (1n charge)
‘N. Dyson

ITINERARY

This is the eleventh of the series of cruises to study
the:structure and circulation of the East Australian Curreht_
off Sydney. - Figure'l shows the p051t10ns of the statlons '
and the work done’ at each’ station. S

ﬂ&fﬂi&g&a@m

Hydrological sampllng at depths 0, 25, 50, 70, 100, 150,
200, 300, 500, 750, 1000, and 1500 m was carried out for
chlorinity, dissolved oxygen, and total phosphorus. Paired
protected and unprotected thermometers were-used to calculate
thermometric depths below 100 m. Figure 1 shows the stations
at which G.E.K. ‘tows, B.T. lowerings, and phytoplankton
samples were collected. C02 uptake studies, which pre- .
vicusly had been doné on separate short cruises immediately
f0110w1ng that to study the East Australlan Current, ‘were
done at the same timé on this occasion. Samples: were
also collected for the estimation of plankton pigments.

(a) HYDROLOGY - A.D. CROOKS

T N g 7R S Ty

1. TemEerature o _ _
(a) 1i0°T Sectibh Line (Fig. 2)

Max1mum surface temperature (21 03 C) was recorded '
at Station DH11/98/58 and minimum temperature (17.18°C)"at

" Statiod’ DH11/100/58. Between Stations DH11/98 and 99798 :

there occurred a region of homOQeneous water, w1th average
depth of 120 m, with témperatures ranglng from .20.97°C - **
21.03°C."  On elther side of this region surface temperatures
decreased rap1d1y. Warmest water was found at all depths e
at Station DH11/99/58 and ‘the coldest at Station DHll/p00/58{
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{b) 290°T Section Line (Fig. 3)

Maximum surface temﬁerature {21.13°C) was recorded
at Station DH11/108/58 and minimum temperature (17.62°C)
at Station DH11/104/58. Between Stations DH11/106 and
108/%8 the homogeneous surface water with average .depth of
150 m had temperatures ranging from 20.00°C-to 20.80°Ca-- -~ -
Below the surface maximum temperature was recorded at -
Station DH11/107/58 and minimum at Station DH11/105/58. .

2. Density (o)
(a) 110°T Section Line (Fig. 4)

:, ‘Maximum:-surface density {(25.98 ¢t):occurred:at-Station’
DH11/100/58 and minimum (25.00 oy) at Station DH11/98/58.
Between Stations DH11/98 and 99/58.there was.a homogeneous
layer of water corresponding to the high temperature region
noted above. Surrounding this homogeneous layer was a :
very weak pycnocline. -At all depths maximum density waters
occurred at Station DH11/100/58 and minimum at Station:
DH11/99/58. L Ll .

A e

© (b) 290°T Section Line {Fig. 5) R

Maximum surface density (25.82 o) occurred.at -
Station DH11/104/%8 and minimum (24.92 oy) at Station .
DH11/108/98. The layer of homogeneous surface water was'. |
apparent in the density section. . .A pycnocline was-observed’
at about 100.m at Station DH11/108/58. The vertical grad-
ient was. 0.002 oy/m. o P R

3. Chlorinity _—
(a) L10°T Section Line (Fig. 6)

. Maximum surface chlorinity {19.737% ) occurred at .
Stations DH11/98 and 99/58 and minimum (19.67 % } at
Station DH11/100/58. + -The homogeneous layer was evident
to a greater depth {160 m) in chlorinity, (with a range of ..
19.70 - *19.73 %, ) -and it extended.westward to ‘Station DHLI/91/58.

Below the .surface the chlorinity minimum (. 19.10 %)
occurred between B75 m at Station DH11/100/59 .and 1075 m
at Station DH11/98/58. . .On this section: there was a close
relation between chlorinity and density, but there were
small anomalies below 600 m at Station DH11/98/58.

L]

-y

oy,



[

£

ﬂ)ﬁl w7t

PR )
[ 1;» 4 19‘:

-7 -
(b) 290°T Section Line (Fig.. 7). . - . = -

Maximum surface chlorinity :(19.73 % ) was observed

at Stations DH11/106 and 107/58 and a minimum (19.69 % )

at Stations DH11/104 and 108/58i7-"A surface layer of

almost homogeneous. chlorinity ektended to 200 m at Station
DH11/107/58.: "Thé dotted liné iA{Figure 7 indicates that -

a chlorinity'maximum'above3100\ﬁrﬁécuriéd at all stations -°°
except Station DH11/104/58. - The depth of the intermediatel
chlorinity maximum was not réachéd on this section. :There::"
was a close relation between the chlorinity and density
distributions. IR ' Cor

|74y Percentage Oxygen Situration

ey - v e R e ]

o YLD Section Line (Fig. ) .

_ :.b;iMaximUWJgdrfacefﬁéfcéntégﬁrOXYgen $étUFatiO”'(94%)?J]
was found at Station DH11/99/58 and minimum {90%) at. .
Stations DHI1/97 and 100/58. Within the homogeneous' =i

layer, the pércentage oxygen saturation was greater than '~°'
95%, Below 200 m the highest oxygen saturation values ¢
were found at Station DH11/98/58 and the lowest at

Station DH11/100/58. .. ..o il Sol KRR

~ The dotted lines in Figure 8 indicate two oxygen
minima. ° Thée First, less ‘than 85% with an average depth
of about 30 m, -occurred in the coolemwater to the east of... -,
Station.DHllﬁ99/58.f - The segond between 70 and. 75%. occurred -
throughout the section and was 300 m in depth at: Station
DH11/99/58 and 100 m at Station DH11/100/38.

The oxygen and density distribution were similar
except: above 200 m between Stations DH11/99 and 100/58.

() gﬁgii;iééﬁiﬂﬁﬂéigg'(Fig. 9y

Maximum surface oxygen {97%)was :observed ‘at Station
DH11/104/58 and minimum (80%) at Station DH11/107/58. High
oxygen .values ‘were ‘recorded to 300 m in ithe region-of the
homogeneous stratum,.but:two small areas of minimum oxygen: . ;
werefrécordéd;udne;atrthé;surﬁace;at_Statiqm;DH@%/lO?/&S and.;
the other at 40 m at Station DH11/106/%8. The distribution
of oxygeﬁ-pararxéledFthat;of density with only.small
anomalies at Stations DH11/104, 106, 109/58: "~

H
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5. Total Phosphorus
- {a) 110°T Section Line (Fig. 10)

Maximum surface total phosphorus (0.44 pg at./1)
was recorded at Stations DH11/100 and 102/58 and minimum
(0.3 pg at./1) at Station DH11/98/58. At other depths
the maximum was at Station DH11/100/58 and the minimum at
DH11/98/58.. The density total phosphorus relation was
close throughout the section below 400 m. : ‘.

(b) 290°T Section Line (Fig. 11)

Maximum surface total phosphorus (0.48 pg at./1)
was Tecorded at Station DH11/104/58 and minimum (0,33 ug at./1)
at Stations DH11/107 and 108/58. Low total phosphorus
values were associated with the homogeneous layer. Below
the surface, maximum total phosphorus- was observed at Station
DH11/109/58 and minimum at Station DH11/107/58. The dis-
tribution.of total phosphorus corresponded closely with
that of density.: . . ' ' :

6. Horizontal Distribution of Properties
(a) Temperature (Fig. 12)

The temperature distribution was similar-at all -

depths., There was a warm tongue of water with its.axis.in f
a2 north-south direction and an almost parallel tongue of :
cooler water to the east. - : -

(b) Density (Fig. 13)

The density distribution at all dépths showed
clearly the two tongues of water observed in the temperature
data, ' ' :

" _(c) Chlorinity (Fig. 14)

' The chlorinity distribution paralleled the dis-.
tribution of density. The warm tongue was of water of -
high chlorinity and the cooler ‘tongue was of low chlorinity..

{d) Percentage Oxygen Saturg&igg.»(Fig. 15)-i _

The high temperature tongue of water had a
relatively high oxygen value at all depths and the cool
temperature tongue had somewhat lower oxygen values, but
at no point on the cruise were saturated values observed.

o
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. :& TABLE 1

oz ¢ DIATOUS: TN, PHYTORLANKTON COLLECTIONS
CRUISE DH11/58

y up e wmpoia: we: <97 98 99 100 102 104 107 108

109

) ~ Stephanopyxis palmeriana + g
5. turris . } , . +
Schroederella delicatula + +
Melosira crenulata
Planktoniella sol. s
Rhizosolenia: alata +
v. gracillima -
R. styliformis
« Clevel
o imbricata
. v. shrubsolei
. bergonii ,
» stolterforthii i
. styliformis v. latissima . ‘ + +.
. castracanei . : +
R. calcar-avis
Detonula confervacea
Biddulphia sp. nov.
Streptotheca thamesis +
Chaetoceros coarctatum +  +
Ch. atlanticum
v. neapolitanum

1ﬂ”$, )
WmwWmom o
+ 4+ + + +
+4+++ ++

+ + + +

-+

Ch. secundum + dLi aife

Ch, lorenzianum . . + 4+ +
Ch. vanheurckii + . +

Ch. teres : ot +

Ch. danicum . ; R

Ch. eibenii

Ch. affine

Ch. peruvianum

Hemiaulus membranaceus +

Guinardia flaccida + + o+ + + +

Coscinodiscus granii +

C. concinnus + +

C. rex +{frag)
T meetiVATIE e e e
T. decipiens +
Thalassiothrix nitzschioides

T. longissima + +
Cerataulina pelagica + +
Nitzschia seriata +
Climacodium frauenfeldianum +
Bacteriastrum hyalinum -

et o

Thalassiosira subtilis + +

S

A




* TABLE 2

" DINOFLAGELLATES IN PHYTOPLANKTON COLLECTIONS

CRUISE DH11/58..

97

98 99 100 102 104 107 108 109

Ceratium horridum
C. fusus '
C. pentagonum

C. massiliense

C. tripos

C. trichoceros

C. gallicum

C. macroceros

C. carriense

C. teres

C. compressum

C. symmetricum

C. contrarium

C. pentagonum

C. ranipes

C. gibberum

C. concilians

C. hexacanthum

C. setaceum

C. arietinum

C. lunula

C. belone

C. declinatum

C. extensum

C. buceros

C. falcatiforme
C. karstenii

C. gravidum

C. falcatum +
C. porrectum

+ 4+ +

+ + 4+
+
+

o+

++ + +
+

+ + +
++++ 4+

-+

4+ +

T
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DINGFLAGELLATES IN PHYTOPLAMKTON COLLECTIONS (Contd.)
CRUISE DH11/58

.

Podolampas palmipes

97 98 99 100 102 104

C. candelabrum +
C. wvultur v. sumatranum +
C. cephalotum +
C. contortum +
C. longissimum +
C. furca + + +
C. platycorne +
Pyrocystis pseudonoctiluca + + + +
P. biconica +
P. hamulus

v. semicircularis +
Pyrocystis lunula + +
Peridinium grande + +
P. okamurai +
P. brevipes +
P. oceanicum +  +
P. murrayi +
P. pallidum
"P. brochii
P. solidicorne
Ceratocorys horridum + o+
Ornithocercus thurni +
Ornithocercus quadratus
Dingphysis tripos +
D. miles
Amphisolenia bidentata +
Diplopsalis lenticula +

- - -

107 108 109
+
+ 4+
+
+
+
+ o+
+ o+
+
+
+
+
+
+ 4+
+
+

-
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The tongue of warm Jater had the lower totas phos-
phorus and that of cold water the higher total phosphorus . at
all depths. . The’total phosphorus distribution paralleled .
that of density except in the eastern limits at 100 m.

(b} PHYSICS . B.V. HAMON

Dxnamics

Flgure 17 shows the dynamlc helghts of - the surface relative
to 1000 decibars, and also relative to 400 decibars. The
direction of movement of theé siifdce water, T relative ‘to either
referehce level, is indicated by the arrows. [There is evid-
ence of appreciable flow to the north east about 200 miles
of f Sydney. '

() PHYTOPLANKTQQQ:_E;i_E;Jwyzl

Collectlons from Statlons DH11/99 and 108/58 contalned an
unusual number of Ceratium species indicative of East Australian
Currenf communlty, and there was an extension of some of these
to Stations DH11/98 and 109/58. It would ‘appear that :there
was a strong southward set of surface water ‘about 153°E.  The
presence of the Indonesia - New Guinea species Dinophysis
miles is remarkable. This 3pecies has not hitherto Eeen
Tecorded south of ‘Cairns. ~~Podolampas palmipes occurred’at
Station DH11/107/58. This Species characterized a water mass
just south and west of Noumea during the"Quickmetch"cruise in
April 1958, R

All ststlons showed warm water species, . such as Chaetoceros
coarctatum, Guinardia f13001da,AP1ankton1e11a sol, and Pyro
cystis which indicat es the e: <tent i of troplcal 1nf1uenca off

ydney at this tlme.

(d) 002 UPTAKE . N. DYSON

As on prev1ous cruises +he “ate of uptake was measured
both by in situ and light bath incubation of samples from

-0, 25, 50, and 100 m.. Further samples for light bath incu-

bation were collected during the all-day stations when time
permitted. -The results of the two methods of incubation
are shown in Figures 18, 19, and 20.



- 10 -

(e} LIGHT PENETRATION - N. DYSON

Light penetration measurements were made on several
occasions during each of the three-all day stations to
obtain information on the varlabllxty of the depth of. penea.

tration of surface light.

"The. results are shown in Table l.

TABLE 1
: ; .| DEPTH OF PENETRATION.OF
STgTION_; ' TIEE, _ . 1% OF SURFACE LIGHT

1 DH11/97/58 | 1030 Lo
N B 02 ) 76
DH11/98/58 | 1040 102
1230 102
1425 - ¢ 80
DH11/99/58 | 1100 o 99
A 1410 75

=

(f) PIGMENTS - G.F. HUMPHREY

Samples were collected at depths from 0-200 m at -

Statzons DH11/97 99/58.

The results are in C.S.I.R. O. jr

Aast, (1960) and are graphed in Figure 21.

LEGENDS FOR FIGURES 1 - 21 - Cruise DH11/58

Fig. 1.

Fig. 2.
“Fig, 3.

Fig. 4.

Track chart showing posifions of'etafibns.

‘Sectional distribution of temperature (=c) :.
-'along 110°T line to 1500 -m. )

Sectional distribution of temperature (°C)

along 290°T line to 1500 m.

Sectional distribution of o, along 110°T
line to 1500 m.
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Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10,

Fig.1l1l.

Fig.l2.

Fig,13,

Fig.l4.

Fig.15.

Fig.16.

Fig.17.

Fig.18.
Fig.19,
Fig.20.

Fig.21.
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Sectional distribution of oy along 290°T
line to 1500 m. .

Sectional distribution of chlorinity (%)
along 110°T 1line to 1500 m.

Sectional-distribution of chlorinity (%)
along 290°T line to 1500 m.

Sectional.distribution of oxygen saturation
(%) along 110°T line to 1500 m.

Sectional distribution of oxygen saturation
(%) along 290°T line to 1500 m.

Sectional disfribution of total phosphorus
{pg at./1) along 110°T line to 1500 m.

Sectional distribution of total phosphorus
(g at./1) along 290°T line to 1500 m.

Horizontal distribution of temperature,
Ay at Om; B, at 100 m; C, at 300 m at
hydrology stations.

Horizontal distribution of density,

Ay at Om; B, at 100 m; C, at 300 m at
hydrology stations.

Horizontal distribution of chlorinity,

Ay at Om3 B, at 100 m; C, at 300 m at
hydrology stations.

Horizontal distribution of percentage ozygen
saturation, A, at Cm; B, at 100 m;

Cy at 300 m at hydrology stations.
Horizontal distribution of total phosphorus,
4, at Om; B, at 100 m; C, at 300 m at
hydrology stations.

Dynamic topography of surface, A, relative to
1000 decibarsy B, relative to 400 decibars.

Rates of COp uptake at Station DH11/97/58.
Rates of CO, uptake at Station DH11/98/58.
Rates of CO, uptake at Station DH11/99/58.

Depth profiles of pigment concentrations.
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SCIENTIFIC REPGRT OF CRUISE DH13/58
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July 28 - August 3 {ggﬁ :

-

SCIENTIFIC PERSONNEL.

TR TR GO TE TP Ty T4 TIYTRTHMNN T St w ot

N. Dyson (in charge)

ITINERARY
This . cruise was the twelfth of the series designed to

study the chemical, physical, and biological structure of the

East Australian Current off Sydney. Owing to failure of

the winch and the auxiliary engine, the cruise was abandoned

after six stations had been completed. . Figure 1 shows the

positions of the stations worked.. o o

SCLENTIFIC REPORTS
Samples for chlorinity, dissclved oxygen, and total
phosphorus were taken at the same depths as on Cruise DH11/58.
As so few stations were worked no report has been prepared

on the hydrology data.

(a) PRODUCTIVITY . N. DYSON

TR VR ey i T e M Y T it ROt Ry

1. COy Uptake

ez

Sampling to measure the rate of uptake by the two methods
of incubation was carried out at two stations and the results
are shown in Figures 2 and 3. To measure the variation in
the rate of uptake samples were collected from 0, 25, and 50 m
on six occasions during the day and incubated in the light
bath for four hours. The results, given in Figure 4, show
that the highest rates of uptake occurred in the samples
collected at 0740 and 1550 hours.

2. L1th Penetratlon

e R

Submarine light was measured on three occasions at
Station DH13/116/58 and the results expressed as the depth
of penetration of 1 per cent. of surface light were 82, 92,
and 78 m for the times 0900, 1100, and 1415 hours
respectively.
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(c) PIGMENTS - G.F. HUMPHREY

T~y

Samples for plankton plgment determlnatlon were
collected at 0-100 m at Station DH13/113/58 and at Station
DH13/116/58. The results are in C.S.I.R.0, Aust. {(1960)
and are graphed in Figure 5.

2

LEGENDS FOR FIGLRES 1.5 - Cruise DH13/58

Fig. 1. Track chart showing positions of
stations.

Fig. 2. Rates of 002 uptake at Statlon DH13/113/58

i 1. o vp i '

 Fig. 3. Rates of CO,.uptake at Station DH13/116/58.

&4

Fig. 4. -Varlatlon of rate of C02 uptake by bath
incubation at- Staticn DH13/116/98.:. . : '

Fig. 5. Depth profiles of pigment concentrations. -

AP

i



34°

ﬁﬁi 1 A . e \:
151° 152° 153°
i
—|as
\
W >
* .\\ \\ \\6 \b
- L .\
2
\\
|
(51 152 153

Fig.



\\
\\\
\\\
Y
a5 [" ’)'
P
//,
-~
~ -
”
g -
sop o~
$ 7
~
x // D.H/ I3/ 113/58
§ - ¥———X{DAY IN SITU INCUBATION mg C/day/m?
- e————s LIGKT BATH incuBaTION mg C/hr. /m3
///
//
-~
rs
[{e]e] J— | . 1 I 1 1 —t
o 2 4 6 8 to 12 14
- mg. C./ m3
Fig. 2
[ 7
//
”
e
”~
asf ~
/
V4
] ’
& i
-
5 sol 1 7 D.H.13/116/ 58
b /
~ e
z s
[
o // 1
] Vs e IN SITU INCUBATION mgC/day/m3
yd o———~e LIGHT BATH iNCuBATION mgC/hr./m3
/
s
//
s
-’
m 1 L} 1 1 H 1 |
o i
Fig. 3
sop I
2.0F
E
:
S
)
o
£
1of
\K X————xX OMm SAMPLE
—————s 25 M SAMPLE
&t SO M SAMPLE
] 1 1 i L 1 1 i -
500 o700 P00 HOO 1300 1500 1700 1900

TIME ( hours)

W

O

-t



(M)

DEPTH

25%

50O

100

¥ (y

Fig. 5

o5, 10O o5 .10 Oo5 . IO .05 e
/" T T KR /‘( m N i
f—- / X /OA Q XA . (o XA e O
L\X X OA\ XA . s XA ¢« C
L_ X A o X e oA
D.H. 13/1i3/58 D.H. I13/116/58 D.H. 3/116/58 D.H. 13/1i6/58
0600 HRS. 0615 HRS. 1300 HRS, 1750 HRS,
. + CHLOROPHYLL @ mg/m3 o 0 CHLOROPHYLL ¢ MSPU/m3
X x CHLOROPHYLL b mg/m3 A a ASTACIN MSpPU/m3



¥

e}

F.R.V. "DERWENT HUNTER"

T e T T TR W TR ey T

SCIENTIFIC REPORT OF CRUISE DH14/58
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August 5 ~ 9, 1958

ey e e Y T T

SCIENTIFIC PERSCNNEL
N. Dyson (in charge)
ITINERARY

This cruise was planned to study the variation in:the
rate of COp uptake over a 48 hour period with the ship
drifting at the same station. It was also planned to.
test the accuracy of temperature readings, to examine the
variability of zooplankton hauls and to examine the vari-
ations in phytoplankton populations. Owing to adverse
weather little work could be done, and difficulties with
sampiing gear caused the cancellation ‘of work on zooplank-
ton and phytoplankton.  Figure 1 shows thé position of-
the station. ' o R

SCIENTIFIC REPORTS

e TR T

(a) HYDROLOGY - A.D. CROOKS

Six hydrology casts were done to 1500 m.  Samples for
temperature and chlorinity were taken at 0, 250, 500, 700,
900, 1100, 1300, 1500 m. - B.T. lowerings ‘were done at
1500 on August 6, 0815 and 1940 on August 7.

Temperature (Fig. 2)

The minimum surface temperature recorded on the: two days
was 17.9°C’at 0750 on August 6.  The maximum 19.30°C

occurred in the afternoon of August 7.  Surface temperatures

increased from the beginning of the first day to the end of

the second. Below about 300 m however, minimum temperatures

were found at the middle and end of the second day.

Chlorinity varied only .02%; during the two days at
any depth. Figure 3 shows the temperature chlorinity
relation at all stations.

It was not possible to use the data collected to check
the accuracy of temperature readings because of the large
differences in wire angles {(45°-10°).
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(b) COp UPTAKE - N. DYSON

e i Rl e e e R

The variation in the rate of uptake was measured by
collecting samples from 0, 25, and 50 m as often as
possible and incubating them in the light bath for four
hours. The results are shown in Figure 4. On two : @
successive days, a diurnal variation was found, but the )
magnitudes and times of maximum production wére different.

(c) LIGHT PENFEQAIION _~_ N. DYSON

The depth of penetration of 1 per cent. of surface
light’ was .determined on two occasions -on- August 6.
The resulis were 73 and 88 m for 0945 ano 1300 hours  :
respectlvely. SHEN f“i o e T e

i

(d) PIGMENTS.'- G.F. HUMPHREY

helind bt Bt b o

Samples for the determlnatlon of plankton plgments _
were collected -at Station DH14/117/58 at 0600 and 1210 . !
hours and ‘at 0800, 1230, and 1745 on August 7.. The ..

results are in C.S5.1.R.0. Aust, (1960) and are graphed in

Figure 5.

—— W i el T

LEGENDS FOR FIGURES 1.5 . Cruise DH14/58

7.

Fig. 1. Cruise DH14/58, Chart to show position
. of station worked. .

Fig: 2. ‘Varlatlon of temperature with time from
B.T. traces and hydrology stations.

Fig. 3. Temperature-chlorinity diagram.
~Fig. 4. Variation in rate of COp uptake at Station
' DH14/117/58 by light bath incubation on
August 6, 1958 and on August 7, 1998..

i+ Fig. 5.1.Depth erofiles of pigment-eencentrations;;{4

s

l’lu



34

3s’

i B

151° 152°

153

1. t

9th.

SYDNEY

5th

—>:NQON POSITION & QLATE

COMMENCED
STATION 14/117/s8 %
©235 hrs. 6.v111.58

/

6th

Tth ——»

COMPLETED
X STATION (4/i17/58 |

0400 hrs. 8. . 58

151° 1s2°

153°

Fig. 1

34




] L iv.
6 : 5
£ gsnas 1@ Z "4 gguAp 1@
C09 QOrl 0080 00ro Qore Q002 OO oQzi 0080
a . — . - — - — s . ™ OoS
=1 -  — f ———— — —— e  — — —— 03I
/f
/ dz |- Jo0r
\ e I . 10081
. e — — 7 * -
ﬂ.,],,|\|l|l||\|-||.|l
L4 Q01
o
ds .*oo:

Norvis ¥ 0 9 _—— . Jooo
ﬂ:_ NOILYLS % .
Bl Ko HE- l\‘]]ljl!’f
qu . ¢ . — 9 Q06

9Ll NOLVIS « — e —
g
x
g e — —— Joos
A H4& @ ooL
z
T _—— 8 ——
ol B 1
Ql 5 Q09
= 5§ —— —
g —
n " —_——— o — Ill_oom.
1 e — i —
&
21 {oor
—_———— ——
— ) ———
e — | — e Q0L

e —— G — —~—_

- d |1]|I\w,li|.|r|\l\\|l//
=Y — 0 Jooz
———— i ———
e \]‘ll‘[[m.l"!ﬁoo_

A ulw_ oLl ol 5G6! e T il

(2.0  3J4NLvYadWal  3DvddnsS

i
1 l L z
& L8 96 56l 6 ©68 8 164 O.mm_

Hld3d

(S3dL3IW)



D.H.14A17/58

1

A

v

50 - A-10.18 6.vue. 58
A ————x O metres
o 25 metres
: A SO metres
a0F
B -
- ":/(’
b
30f 7
R y :
T }
_ »’I/X
- :'v,
2.0 8.
10—
L] l“"‘-._
E o | | | l et !
} 0500 0700 0900 1100 1300 1500
. {
O 25 D.H14/117 /58
T.vin. 5
CE" X X O metres
' e * 25 metres
\ Brorvennacanas A 50 metres
20}
I-5 |-
O |
OS5}
1 1 ] | | I 1 | | | |

0500 o700 0900 {100 1300 1500 1700 1900 2100 2300 o100
Fig. 4 TIME (HOURS)
o] .05 [Re) - 05 [Re] 05 jar] 05 [Le] 05 L]
of 4, T° T | T il FSL T 1 P T
£ . o A © X & ® o x8 s o ax
DH. 14/117/58 e Y H2o D-H.Ia/17I58 D-H. 14/117/58 OH, 14/1I7{58
a o o d Nt QBQQ) HAS, |
. « CHLOROPHYLL ¢ mgj ° © CHLOROPHYLL ¢ MSPU/m?
X % CHLOROPHYLL b mgjm? a 4 ASTACIN MsPuyfm?

Fig. 5



ey

»”

E

F.R.V. "DERWENT HUNTER"

MY - TR ST e ey e T W TN T S

SCIENTIFIC REPORT CF -CRUISE DH15/53
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First Parts August 18 - 26, 1958
Second Part: August 28 . September 2, 1958 . .

SCIENTIFIC PERSONNEL

First Part; N. Dyson (iﬁ charge)
- Second Part: J. Staniforth (in:charge):

ITINERARY

This was the first of the extended cruises to study
the structure and circulation of the East Australian Current.
Four sections were planned, but bad weather prevented work
on Sections 2 and 4.  Figure 1 shows the track chart
indicating the work done at ‘each station.: '

SCIENTIFIC REPORTS

- " Samples for chlorinity, dissolved oxygen, total phos-
phorus were collected at depths of 0, 25, 50, 75, 100, 150,
200, 300, 500, 750, 1000, and 1500 m. Samples for plg. -
ments (Chl. a,b,c) and COj uptake were collected at 0, 25,
50, 100 m." Light penetration measurements were carried _
out at five stations. Phytoplankton collections were made
with a modified Hardy plankton indicator whose discs are
made with monel metal gauze, 120 meshes to the inch. The
indicators were towed for a period of 15 minutes at the

surface at certain stations {Fig. 1).

(a) HYDROLOGY - A.D. CROCKS - : -

Sampling was carried out in two casts to 1500 m. :
Unprotected thermometers were used at. 100, 150, 200,300,
500,-750,.-1000, and 1500 m to determine the depths of "= .~
sampling. At 0, 25, and 50 m paired protected therm- = ::..’
ometers were used. Sufficient’ stations were worked only . -
on Sections 1 and IIT to give adequate data to examine
sectional distribution of properties.
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1. Temperature

(3] Segtion 1 (Fig. 2)

The maximum surface temperature (20.5°C) was found
between Stations DH15/119 and 120/58 ahd at DH15/121/%8.
The minimum (19°C) was found on the eastern end of the
section at Station DH15/124/%3. The greater part of the

surface water to 120 m was occupied by a homogeneous stratum

with temperatures between 20.63°C and 19°C.  Between.
Stations DH15/119 and 120/58 this stratum deepened to

300 m. Below 500 m, maximum temperatures were found near
Station DH15/120/58 and minimum at Station DH15/118/%8.
There was a weak thermocline (vertical gradient 0.06°C/m)
near the surface at Station DH15/118/98.

i L [ K

" (b) section 3 (Fig. 3)

. The. maximum surface temperature (20.89°C) was recorded

at Station DH15/129/58 and the minimum (16.72°C) at Station
DH15/132/58. There was a stratum 100 m in depth of high
temperature water between Stations DH15/120 and 129/58.
East of Station DH15/120/58 the surface temperature dropped
to the minimum and then rose sharply at Station DH15/133/58
to 19.69°C. Below the surface, the maximum temperature.
was recorded between Stations DH15/120 and 131/98 and the
minimum at Station DH15/132/58.. There was’ a weak thermo-
cline {vertical gradient 0.04°C/m) at Station DH15/133/58
between 100 m and 200 m. . L - '

2. Density {oy)
(a) Section 1 (Fig. 4).

Minimum o, occurred in a narrow band at Staticn

DH15/121/58 with a surface minimum of_G? 25,07. There was .
lof

also a band of homogeneous light water {0y 25.12 - of 25.10)
between Stations DH19/119 and 120/58, extending to a depth
of 150 m. - Surface maximum {0y 25.57) occurred at Station
DH15/124/58. i~ At Station DH15>118/58'there,was.a pycnocline

(vertical gradient 0.026 cy/m) extending from 50 m to 130-m.:

A vertical column of relatively low density water extended
to at least 1500 m between Stations DH15/119-120/58.

(b) Section 3 (Fig. 5)

" Maximum surface density (25.98 oy) was recorded at
Station DH15/132/98 and a minimum (25.087cy) at Station
DH15/129/58. Rapid changes in surface density with a
general increase to the east occurred between Stations

(:.ni

-y

g

-y
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0315/120 and 132/58 and DH15/132 and 133/58. Below the . ...
surface the maximum occurred at Station.DH15/132/53. and. the : .

minimum- at- Stations DH15/120 and 131/58, except between. 'nk”(ﬁ
900 m and 1300 m where it occurred at Station DH15/129/58.5rg1
There was a pycnocline (0.008 Ut/m) between 80 m and 200 m

at Station DH15/133/58. ' P

3. Chlorinlzx

—r——- -

r_“ Sectlon 1 (Flg 6)

T St

Max1mum surface chlorlnlty (19 73 ng) occurred at."

: Station,DH15/120/58 and, minimam (19.%9:7%; ) at Station

DH15/118/58. This maximum occurred in a homogeneous
layer of high chlorinity water (19,70 -.19. ?SA? ) which
extended from 153°30'E. to 159°00'E. and. had an average
depth of 150 m deepening to 240 m at Station DH15/120/58.

 ~This layer corresponds closely to the homogeneous layer

observed .in..the temperature profile. - ngher chlorlnlty
waters, extended to greater- depths between Statlons

DH15/119, and. 120/58 than elsewhere. - The depth ‘of the
chlorinity. minimum varled between :1000 m at . Statlpng;
DH15/118/58 and 1250 m at. Station DH15/131/38. LA weak .
halocline, (vertical gradient, 0.004 %, ) was . apparent at . .
Statlon DH15/118/58._ T LI BUR AP ‘__nﬁﬁ }ﬁg“t

The chlorlnlty distrlbutlon was . closely related
to density distribution below 150 m (cf. Fig,: ﬂ).

(p) Section 3 (Fig. 7).

Maximum, surface chlorinity (19.75 ea) occurred at

'”'Statlon DH15/129/58 and . the minimum /(19.65 %s ) at Station

DH15/132/58. ~ Between 154°E. and 155°30'E. a homogeneous . _—
layer (with a maximum variation of 0.06 7% ) occurred to a
depth of 150 m but deepened to 300 m at Station DH13/130/58.
The chlorinity field. paralleled the.gensity field except ...
in the upper -50.m at Station DH15/133/58 and between 900 m, ...
and 1300 m at Station DHI5/129/58. . e

4. Percentage Oxygen Saturatlon

- 91 =l Qq"‘ “% e e e

(a) Sectlon A (Flg.

.t .- Saturation and near saturation valugs were.agsociated
with the low density, surface:water at Station DH15/121/58 .
and between Stations.DH15/119 .and 120/53 (cf...Figs., ),:H_A o
large vertlcal gradlent of oxygen varying f‘bm.95 per cent. |
at. the upper 1imit of the pycnocline to 75 per cent. at B
the lower limit occurred at Station DH15/118/58. Between
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Stations DH15/123 and 124/58 the 95 per cent. isoline deep-
ened suddenly from 10 m.t¢ 120'm. Between Stations DH15/118
and 121/58 an oxygen minimum {55 per cent.) occurred in !
depths varying between 1100 m and 1500 m, beneath the chlor-
inity minimum (Fig. 6). - - :

(b) Section 3 (Fig. 9)

Maximum surface value (102%) occurred at Station..-
DH15/129/58 and minimum value (90%) at Station DH15/13}/58.
Surface saturation occurred only between Stations DH15/129
and 130/58. - Below 300 m the maximum value was observed at
Station DH15/131/58 and the minimum value at Station DH15/132/58.

5. Total-Phosphorus
‘(a)' Section 1 (Fig. 10)

'

¥

Maximum surfaceé value of total phosphorus (0.41 pg at./1)
occurred at Station DH15/124/58 and the minimum surface value
(0.30 pg at./1) at Station DH15/122/58. The surface water
was homogeneous down to 200 m over the whole section except
for a small area around Station DH15/124/58. A relatively
high total phosphorus. value (0.6 - 0.9 pg at./1) was assoc-
iated with the pycnocline at Station DH15/118/58., = The lowest
total phosphorus values at all depths occurred at Station '
DH15/120/58.  The phosphate distribution is similar to the
density distribution at all depths except below 500 m at
Station DH15/124/%8. C

(b) Section 3 (Fig, 11)

Maximum surface value of total phosphorus (0.44 yg at./1)
was observed at Station DH15/129/58 and minimum (0.34 pg at;/i)

at Station DH15/120/58.

Good agreement was found between the total phesphorus
and density distribution except between 900 m and 1300 m at
Station DH15/129/58. This was closely related to the chlor-
inity, oxygen, and density anomalies. -

6. Horizontal Distribution of Properties
(a) Temperature (Fig. 12).

~Maximum surface temperature (20.90*C) occurred in the
‘northern coastal region near Coff's Harbour, and minimum -
temperature {16.70°C) in the east, at Station DH15/132/%8.
A reading of 17°C was recorded in ‘the vicinity of Lord Howe L.:
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These hlgh and low tanperaturesrpersisted to a depth of
1000 m. At 100 m the maximum -(20.70°C) was found at Station
DH15/130/58 “and the minimum (15.7°C) at Station DH15/132/58.

At 500 m the maximum (14, 9°C) occurred at Station DH15/130/58

'“and the minimum (8.8°C) at Statien DH15/132/58., At”10007m™

-the maximum (7.2°C) was.at Station DH15/131/58 and the min-

_“imgmuﬁé 7°C) was recorded at' Station DH15/118/58.

: The main feature of the surface temperature plot is ::,
the tongue of warm water observed at Station DH15/129/58
runn1ng south then east.to Station DH15/123/58. At 1000 m

the axis appeared to be north-south. To the east of Sydney,

below 500 m, the coldest waters of the region were found.

(b) Density (oy) Fig. 13)

A column of high density water in the vicinity.of Lor
Howe I. extended downwards to 1000 m. Minimum densities at
all depths were found in the central tongue of warm water.
The density maximum appeared to be associated with an eddy
approximately 40 miles in diameter at the surface but which
had almost disappeared at 5C0 m. : -

(c) Chlorinity (Fig. 14)

With a few exceptions the highest chlorinities.at the.-
surface and at all depths occurred in the tongue of high
temperature water (Flg. 12). Water of lower chlorinity-
occurred to the north, east and west of it. As with temp-
erature, the axis of the tongue was slightly further to
the east with increasing depth, but the general distributlon -
of chlorinity was similar at all depths. The distribution
of chlorinity paralleled that of density, except at 1000 m
where in the vicinity of Lord Howe I. the relatively large
differences in density had no counterparts in chlor1nity
values,

(d)

- Saturation values occurred only at the surface and

in the northern section (north of a line between Sydney and . e

Lord Howe I.) except at Station DH15/130/58 where saturated
water was found at 100 m. Minimum surface values were
found in the south of the area. High values for oxygen i
saturation were found to be associated with the tongue of I
warm water -down to 1000 m. The distribution at 100 m,
500 m, and 1000 m was similar, with high values occurring
in the warmer water and low values in the cooler onshore
waters and the waters to the east of the area. Below the
surface the distribution of percentage oxygen saturation
closely corresponded with that of density.




TABLE 1
DIATOMS IN COLLECTIONS OF PHYTQPLANKTOQ’
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TABLE 1 {Contd)

ﬁIATONSmIN"COLLECTIONS CF PHYTOPLANKTON

elbenii
coarctatum
sumatranum
lauderi
lorenzianum

‘laciniosum

sociale’

Bacteriastrum
hyalinum’
Gossleriella
tropica
Nitzschia seriata
Melosira crenulata
Thalassiothrix
nitzschioides
T. longissima
Hemidiscus
cunjeformis
Thalassiosira
subtilis
Guinardia flaccida
Hemiaulus
membranaceus
Streptotheca
thamesis
Hyalodiscus
stelliger
Eucampia cornuta
Hemiaulus sinensis
H. hauckii
Skeletonema
costatum
Thalassiosira
- decipiens
Thalassiothrix
longissima .
T. nitzschioides
Eucampia zoodiacus
Pleurosigma balticum
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. _ TABLE 2
DINOFLAGELLATES IN PHYTOPLANKTON COLLECTIONS

CRUISE DH15/58 L :
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Ceratium
concilians

Cc_

C.
CC
C'
C.
C.
C.
CI
C.
Cl
CC
C.
c.
C.
c.
C.
Cl
C.
C.
c.
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buceros
trichoceros
tripos
gallicum
extensum
contrarium
symmetricum
gravidum
arietinum
massiliense
paradoxides
teres
belone
setaceum
hexacanthum
kofoidi
fusus

furca
penttagonum
incisum
candelabrum

Diplopsalis
lenticula

Ornithocercus
quadratus

0. magnificus

Amphisolenia
bidentata

Phalacraoma
doryphorum
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Pyrocystis hamulus
v. semicircularis

P. pseudonoctiluca

P. lunula

Padolampas bipes. -

P. palmipes

Dinophysis caudata B
- D+ tripos o

D. fortii

Peridinium oceanicum
P. solidicorne

P. steinii

P. divergens

P. quarnerense

P. murrayi

P. pedunculatum

P. granii

P. brochii

P. abei

P. grande

Gonigulax kofoidi
Ceratocorys horrida
Goniodima polyedricum

Pyrophacus horologicum

Ceratocorys armata
Phalacroma ovum

e e

“TABLE 2 (Comtd) & ¢
=*DINOFLAGELLATES N PHYTOPLANKTON COLLECTION
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(e) Total Phosphorus (Fig. .16)

At -the-surface:the maximum total phosphorus values
occurred in the ‘high temperature water, but at deeper levels
high total phosphorus values were associated with the lower
temperature waters. The centre of the low temperature eddy
at the surface however was water of high total phosphorus and
‘-probably therefore of deep origin. The distribution of total
" .phosphorus at all depths paralleled that of density.

(b)) PHYSICS - B.V. HAMON

Dznamics

_ Figure 17 shows the dynamic heights of the surface
relative to 1000 decibars. The values cannot be contoured, .
but there is some evidence of an appreciable southward flow

60 to 100 miles off Newcastle and a flow to the north or north..

east 120 miles further offshorc. West of Lord Howe I. there
appears to be a movement of water to the west.

‘(¢) PHYTOPLANKTON - E.J.F. WOOD

On this cruise the phytoplankton characteristic of Coral
Sea water occurred in two bands, one inshore and one further
offshore. These were separated by an area in which species
occurred which are typical of the East Australian Current.
In the north eastern part of the region was an area poor in
plankton, which may have been Central Tasman water. South
of this drea species occurred which have previously been

taken south-east of Noumea. Tables 1 and 2 list the species

of diatoms and dinoflagellates found in the phytoplankton
collections.

(d) CO, UPTAKE - N. DYSON

The rate of COp uptake, of samples frem 0, 25, 50 and

100 m, was measured by light bath incubation at five stations

on Section 1 and at four stations on Section 2 of this cruise.
At Stations DH15/124 and 126/58 the rate of CO, uptake was.
" also measured by all day in situ incubation.

Figure 19 shows the results obtained by the two methods
of incubation at the all day stations.

(o4
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The rate of COy uptake per day per column of water under

1 metre square, of each station is shown in Figure 20. This

daily rate was calciilated by the formula - SR

Daily Rate = 10 (25 (a+b) + 25 (b+c) + 30 (c+d)) gc/day/h
1660 = 2 2

where a, b, ¢, and d are the rate of C02 uptake in mg C/hr/m3
at 0, 25, 50, and 100 m respectively. 'Multiplication by

the factor 10 in the above formula assumes the‘daily rate to
be 10 times that of the hourly one.

(e) LIGHT PENETRATIQQ_:_Q;_EXSON

Light penetratlon measurements were made whenever p0551b1e
at day time stations. - The results, expressed as the depth of
penetration of 1 per cent. of surface light are shown in Figure 20,
At Station DH15/126/58 the depth of light’ perietration’ was
measured at intervals during the day and the résults ‘showed
no Variatlon in the perlod 0830-1430 hours. .

(f) PIGMENTS - G F HUMPHREY

-

Samples for the determ1nat1on of plankton pigments were
collected at O, 25, 50, and 100 m at Stations DHI5/119 to
127/58.  The results are in C.S.I.R.O. Aust. (1960)and
are, graphed 1n F1gure 21. ‘ »

LEGENDS FOR FIGURES 1.21 - Cruise DH15/%8

“Fig. 1. Track chart ‘showing positions of stafions.
Fig. 2. ;Sectlonal dlstributlon of temperature ( C) g
along Section 1 to 1500 m.
Fig. 3. Sectional distribution 5f'tempefafure:(5t):‘
o along Sectlon 3. to 1500 Me

Fig. 4. 'Sectlonal dlstrlbutlon of density (dt) along
Section 1 to 1500 m.

Fig. 5. Sectional distribution of density (oy) along™ :
Section 3 to 1500 m.

Fig. 6. Sectional distribution of chlorinity @)
along Section 1 to 1500 m.




Fig. 7.
Fig. 8.

Fig.10.
5 ;(Pg at. /1) along Sectlon ¥ to 1500 ‘m. -~

Fig.ll.

Fig.12.

Fig.13. "
f”3B at JOO m, C at 500 m,

Fig.14,

Fig.15.

Fig.16,

Fig- 170

Fig.18.
. collections at various

Fig.19..

Fig.20,

Fig.2l.
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SCIENTIFIC REPCRT OF CRUISE DH16/58
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October 2 - 10;-19§§

P T T

SCIENTIFIC PERSONNEL

. T P T~ T T

; N Dyson (1n charge)

ITINERARY

This is a continuation of the twelfth of the series of
cruises to study the structure and circulation of the East
Australian Current off Sydney. Flgure 1 shows the track
chart and the work done at each statlon.i

SCIENTIFIC REPORTS

Samples were taken for hydrology, pigments, and COz'uctake.
Phytoplankton samples were taken with the Hardy. Indlcator.
G.E.K. tows and B.T. lowerings were done.

(a) HYDROLOGY -.A.D. CROCKS

e ek T T S

Hydrology samples for chlorznlty, dlssolved oxygen, -and -
total phosphorus were collected at depths .of 0, 25, 50, 75,..~

~*,.100, 150,. 200; 300, 500, 750, 1000, and 1500 m at fifteen

stations, : - Palred protected and-unprotected thermometers were
used-below: 100" m, and dupllcate protected thermometers ‘above .
100 m. ‘ . PRI : T

1. TemEer ature - '
(a) IIQ:I Sectlon Line (Fig. 2)
Maximum surface temperature (19, 11°C) was recorded at
Station DH16/138/58 and minimum .(16.23°C) at Station DH16/142/58.
Below the surface, meximum temperature was recorded at Station

. DHI6/140/50 and a2 minimum down to 600 m at Statlon DH16/142/58
" and below 600 m at Statlon DH16/138/58._ y

(b) 290°T Section Line' (Fig. 3)
L Maximur surface temperature (23 08°C) occurred at
Station®DH16/156/58 ahd minimum (17.65°C) at Station DH16/147/58.
There was a deCréase in temperaturés at all dépths’from weet
to east along the section, except at Stations DH16/153 -angd
156/58 where subsurface temperatures were respectively hlgher
and lower. Between Stations DH16/150 and 154/58 there was
an area of almost homogeneous surface water within the
upper 150-200 m.
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2. Density (op) . |
(a) 110°T Section Line (Fig. 4)

Maximum surface density (26.03 o) occurred at Station
DH16/142/58 and minimum (25.48 0y) at DH16/138/58. Below.
the surface, maximum density occurred at Station DH16/138/58
and minimum at Station DH16/140/58 to 800 m, and below 800 m
at Station DH16/139/58. Onshore Stations DH16/134-136/58 had
relatively high densities.

L))

(b) 390°T Section Line (Fig. 5)

. Maximum surface density (25.78 0t) occurred at Station
DH16/147/58 and minimum (24.44 0y) at Station DH16/156/58. -
Densities increased fram west to east at all depths, to the
east of Station DH16/156/58. In the upper 150.200 m an area
of 3omogeneous density was located between Stations DH16/150-
154/58, .

(v

3. Chlorihitx‘

(a) 110°T Section Line (Fig. 6)

Maximum surface chlorinity (19.72 %) was recorded at
Stations DH16/137-8/58 and minimum (19.60 %4 at Station
DH16/142/58. Down to about. 700 m, maximum chlorinity occurred
at Stations DH16/136 and 140/58 and minimum at Station DH16/137/58.
Orishore waters, particularly at 100 myhad a low chlorinity.

The depth of the chlorinity minimum varied between 800 m at
Station DH16/138/58 and 1050 m at Station DH16/145/%8.

The distribution of chlorinity was closely related to
that of density except west of Station DH16/137/%8 where anom-
alles occurred at some depths.

(b) 290°T Section Line (Fig. 7)

R Maximum surface chlorinity {19.7% %a) was observed at,
Station DH16/155/58 and minimum (19.67 %) at Station DH16/147/58.
Chlorinities were similar in the upper 200 m between Stations
DH16/150-156/58.  Between 200 m and 1000 m chlerinities de-
creased at all levels to the east of Station DH16/156/58.
Below 1000 m there was a slight decrease in.chlorinity in the
-same direction. The depth of the chlorinity minimum varied. ?
between 1020 m at Station DH16/150/58 and 1150.m at Station z
DH16/153/58, . S :
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4. Percentage Ongen Saturation

O ey vy Ty et TG W TS TRy The i

(a) 110°T Section _Line (Fig. 8)

T e -

Maximum percentage oxygen saturation (107%) at the

‘surface occurred at Station DH16/135/58 and minimum (100%)

at DH16/140/58. Saturation was observed at the surface at
every ‘station. The maximum depth of this saturated layer
was 110 m at.Station DH16/142/58 and minimum 20 m at. Station
DH16/140/58. Down to 700 m maximum percentage, oxygen sat-
uration was observed at Stations DH16/135 and 145/58 and -
minimum at Station DH16/138/58. Below 700 m maximum oxygen
occurred at Station DH16/140/58 and mlnlmum at Station
DH16/138/58.

The distribution of percentage oXygen saturation
paralleled that of density, except near the coast (upper
300 m) and between ‘Stations DH16/139" and 142/58 ( down to

- 400 m).

{b) 290°T‘Section Line (Fig. 9)

' Maximum percentage oxygen saturation (104%):at the
surface occurred at Station DH16/155/58 and minimum (101%)
at Station DH16/147/58. ° The average depth of the 100%
isoline was 130 m between Stations DH16/150 and 155/58 70 m
between Stations DH16/147 and 150/58 and 40 m between Stations
DH16/155 and 156/58. In the upper 700 m maximum percentage
oxygen saturation values were observed at Station DH16/153/58
Below 700 m, values were nearly uniform.

5. Total Phosphorus

TR T T W e e T s -

(a) 110°T Section Line (Fig. 10)

Max1mum total phosphorus values (0.9 fg at. /1) at the
surface occurred at Station DH16/138/58 and minimum (0.33
Hg at. /1) at Station DH16/134/98. 1In the upper 50 m onshore
waters were low in total phosphorus. Below the surface,

minimum total phosphorus occurred at Station DH16/140/58.

The total phosphorus and den51ty distributions were
closely related. except west of Station DH16/139/58 below 400 m.
There the larger anomalies occurred nearer the coast. The
deepening of the total phosphorus isolines betweén Stations
DH16/142 and 145/98 paralleled the oxygen distribution.
This is true also.of the upper 600 m layer.
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(b) 290°T Section Line (Fig. 11) .

Maximum surface total phosphorus values {0.59 pg at./1) 3
occurred at Station DH16/150/58 and minimum (0.32 g at./1) at
Station DH16/156/58. Below the ‘surface, maximum values
occurred 4t Station DHI6/156/58 and minimum at DH16/153/58.

o

Aboye 1000 m'there was a close relationship between
total phosphorus and density, but below 1000 m there were fre-
quent anomalies. . . = . o R

6. Horizontsl Distribution of Properties

. Ty e T T W TG S T T T e T e T

(a) Temperature {(Fig. 12)

R T N T . sitiyrLg ar ',
The temperature distribution at' the surface and at’

100 m was. dominated by a tongué of warm water, whose axis ran
north-south, approximately 120 miles off the coast. Maximum
temperature was found in this tongue. At 100 m, a secondary
tongue appeared approximately 180 miles east of the primary s
tongue. The latter was not so well defined-as the former
and its water was cooler. At 500 m the primary tongue had
disappeared and the secondary tongue dominated the distribution.
A well developed temperature front was found at the extreme
south of this tongue. .. At 1000 m the warm tongue became much
wider but less defined. There was an area of homogeneous ‘
water to the east of the area. ' '

&

.(b) Density (ot) (Fig. 13)

The distribution of density was similar to that of
temperature except that at 500 m the secondary tongue (Fig. 12)
was not shown in the density tield. . Maximum densitles were
found at all depths below 500 m at Station DH16/139/58.

(¢) Chlorinity (Fig: 14) N

‘At the surface and at 100 m the warm tongue of ‘water
had high chlorinity valués. The cooler waters to the south-
east had lower chlorinity. At all depths the coocler onshore
water had low chlorinity., Between 500 m and 1000 - the
' ‘direction of the meridional gradient of chlorinity was
reversed, so that low chlorinities were found to the south..
at 500 m but to the north at 1000 m.. '

i

The chlorinity and density fields were similar at °
the surface and at 100 m, but quite different at 500 m and
1000 m.
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Bacteriastrum delicatulum
B. varians )
B. hyalinum = °
B. comusum
Chaetoceros teres
Ch. laciniosum
Ch. vanheurckii
Ch. debile
Ch. lorenzianum
Ch. secundum
Ch. concavicorne
Ch. decipiens
Ch. eibenii
Ch. neapolitanum
Ch. peruvianum
Ch. atlanticum
Cerataulina pelagica
Climacodium frauenfeldianum
Coscinodiscus concinnus
Ditylum brightwellii
Fragilaria oceanica
Guinardia flaccida
Lauderia annulata
Leptocylindricus danicus
Melosira crenulata
Nitzschia closterium
N. seriata
Planktoniella sol
Rhizosolenia alata

f. gracillima

f. indica
R. stolterforthii
R. delicatula
R. imbricata
R. calcar-avis

“R. acuminata

R. clevei

R. hebetata f. semispina
R. bergonii
Schroederella delicatula
Stephanopyxis palmeriana
S. turris

Streptotheca thamesis
Striatella unipunctata
Thalassiosira rotula

T. decipiens :
Thalassiothrix longissima
The nitzschioides

TABLE 1
DIATOMS IN PHYTOPLANKTON COLLECTIONS

CRUISE DH16/58
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TABLE 2

DINOFLAGELLATES IN PHYTOPLANKTON COLLECTIONS
CRUISE DH16/58

T T TN T W IS g v et i e i W P P R g T IR T7 S I~ T~ Ve " T g e T Y = e T Y T e 3 e .

134 136 137 138 142 145 146 150 154 155 156

T T I T T g S T TS T T LTI I T T W T Y Y T e TR W TR STV T IV I D W R T W TR e Ty e v

Diplopsalis lenticula +
Peridinium granii + o+ +
P. oceanicum +
P. crassipes
P. pentagonum
P, oblongum
P. abei
P. globulus
P. curtipes
P. quarnerense
P. pellucidum
P. okamurai
P. brochii
Ceratium fusus B + o+
C. furca +
C. trichoceros + +
C. buceros +
C. extensum +
C. massiliense +
C. carriense
C. tripos _ +
C. candelabrum +
C. contrarium
C. karstenii
C. arietinum
C. setaceum +
C. declinatum +
C. pulchellum
€. concilians _
C. kofoidi +
Dinophysis fortii +
Pyrophacus horclagicum
Ceratocorys horrida
Pyrocystis lunula
Py. pseudonoctiluca : *+
Py. hamulus o . o

f. semicircularis +

A T i s e I

+ + + +
+

+ + +++++
+ 4+ + +

+ + +
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(d) Pezcentage Oxygen Saturation (Fig. 15)

Except at the surface the primary warm tongue ¢ water
had a relatively low percentage of. oxygen saturation, but the
secondary tongue, even at 500 m, contained waters of high
percentage oxygen saturation. = The oxygen and density fields
were similar at the surface and at 100 m. s

- {e) Total Phosphorus (Fig. 16)
The primary tongue of warm water had minimum total

phosphorus values at the surface and at 100 m. At 300 m and

10C0 m the axis of the total phosphorus tongue shifted to the

north in the eastern, but to the south in the western half

of the region, : -

(b) PHYSICS - B.V. HAMON

e TR by e e

Dynamics

Figure 17A shows .the contours of dynamic heights (in dyn.;
cm) -relative to the 600 decibar level and Figure. 17B to the
1000 decibar level. _ o :

The dynamic height contours indicate a southward current
between 20 and 80 miles offshore, H.E, from Sydney.. East. of
Sydney, the current turns towards the east, and again turns
towards the north-east about 25C miles offshore. No signifi-
cance should be attached tc the wave-like pattern of the con-
tours in Figure.--l—?B: S e e e

The volume transport between Stations DH16/137 and 155/58
(A and B, Fig. 17B) was found to be 19x100m3/sec; and the’
surface geostrophic current 32 cm/sec, both relative to 1000
decibars. ‘ B

Fi@ure-lB shows~the-surface~¢ector5wfromvG£E6K5~readings.

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

On. this cruise a most interesting feature was the almost
complete -absence of dinoflageliates from Station5~DHl6/136Jl46/58
(Fig. 19) while at Stations DH16/146-156/58 numerous species
were present (Table 2). The collection from Station DH16/154/58
contained nine-species of Peridinium all of which are character-
istic Coral Sea species, This collection also contained a
Rhizosolenia alata f. gracillima bloom and ten species of

Chaetoceros (Table 1),
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{d) CO, UPTAKE . N. DYSON

AT TR 3R T 03 W T M TS A h

In order to measure the daily rate of uptake of CO, by
in situ incubation Station DH16/135/58 was occupied for half-
day and Stations DH16/138 and 139/58 for one day. The
results obtained at the half-.day station were multiplied by 2
to give the daily rate of production. At each of these three
stations samples were also collected at intervals to determine
the hourly rate of COp2 uptake by the light bath incubation
method. Figure 20 shows the results obtained by the two
methods of measurement. ‘ ' ‘

At the two all-day stations the late afternoon samples
gave the lowest results which is consistent with the evidence
previously obtained suggesting a diurnal cycle in photosyn.
thesis of phytoplankton.

() LIGHT PENETRATION - N. DYSON

At the three productivity stations a total of seven
light penetration measurements was made to depths of 80 m.
The results were calculated to give the depth of penetration
of 1 per cent. of surface light and are shown in Table 3.
Large stray angles occurred during some of the measurements
which may account for the variation from results obtained on
previous cruises. '

TABLE 3

STATION TINE DEPTH OF PENETRATION OF
| 1% OF SURFACE LIGHT
- ogoo | - 80
135 1000 | 81
1200 89
0800 94
138 1345 82
1600 86
139 0805 o 189

AL

(15
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(f) PIGMENTS . G.F. HUMPHREY

TR ey TR ey T T e e P

Samples for the determination of plankton pigments were
collected at Stations DH16/135, 138, and 139/58 at 0, 25,
50, and 100 m. The results are in C.5.1.R.0. Aust. (1960)
and are graphed in Figure 21,

LEGENDS FOR FIGURES 1.21 - Cruise DH16/58

TR T TR T3 R TR CTTR ey ) T T AT T

Fig.

Fig.
Fig.
Fig.
Fig.

Fig.

' Fig.'

Figla

Fig.

1.

o

3.

‘.4.

5.

9.

Fig.10.

Fig.11.

Fig.12.

Track chart showing stations worked.

Sectional distribution of température (°C)
along 110°T line to 1500 m.

Sectional distribution of témbe;atufe (°C)

“along 290°T line to 1500 m.

Sectional distribution of density (o) along

.110°T .line to 1500 m.

Sectional distribution of density (o) along
290°T line to 1500 m, '

“Sectional distribution of chléorinity (%)

along 110°T line to 1500 m.

“Sectional distribution of chiorinity (%o

along 290°T line to 1500 m.

Sectional distribution of oxygen saturation
(#) along 110°T line to 1500 m.

Sectional distribution of oxygen saturatiocn
(%) along 290°T line to 1500 m.

Sectional distribution of total phosphorus
{pg at./1) along 110°T line to 1500 m.

Sectional distribution of total phosphorus
(pg at./1) along 29C°T line to 1500 m,

Horizontal distribution of temperature,
AatOm, Bat 100 m, C at 500 m, and
D at 1000 m.
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Horizontal distribution of density,

A at Omy, B at 100 my C at 500 m, and

D at 1000 e

Horizontal distribution of chlorinity,
A at Omy, B at 100 my C at 500 m, and
D at 1000 m.

Horizontal distribution of percentage
oxygen saturation, A at Om, B at 100 m,
C at 500 m, and D at 1000 m.

Horizontal distribution of total phosphorus,
A at Om, B at 100 m, C at 500 m, and
D at 1000 m.

Dynamic heights (dyn. cm) relative to
A, 600 decibars; B to 1000 decibars.

‘Surface vectors from G.E.K., readings.

Phytoplarkton communities determined
from collections at various stations.

Rate of CO, uptake at Stations DH16/135, 138,
and 139/58.

Depth profiles of plgment concentrations.

1
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October 15 - 31 1958
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SCIENTIFIC PERSONNEL
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Part 1: N. Dyson (in charge)
Part 2: C, Walker (in charge)

. ITINERARY

I R e ]

This is the secord of the extended cru1ses to study the
structure and circulation of the East Australlan Current. |
Figure 1 shows the track chart, 1nd1cating the four sections
planned, and the work done at each station. Adverse weather
prevented stations being worked on Section 4.

SCIENTIFIC REPORTS

Hydrological samples were taken at depths of 0, 25, 50,
75, 100, 150, 200, 300, 500, 750, 1000, and 1500 m for chlor-
inity,* dlssolved oxygen, and total phosphorus. G.EWK: “tows
were made and ‘bathythérmograph readings taken. Samples for
pigments (Chl. a,b,c) and COp uptake were collected at O, 25,
50, and 100 m. Light penetration measurements were not done
on this cruise. Phytoplankton collections were made with
the modified Hardy plankton 1nd1cator,

(a) HYDROLOGY - A.D. CROOKS

ﬂﬁwﬂ“.w“mwﬁmw—n—n-\ Do \ (SR

Temperatures t0 100 m were measured with- protected
reversing thermometers. Below 100 m, paired’protecteéd’ and
unprotected thermometers were used to calculate the thermo-
metric depth, Sampling was carried out in'two casts to
1500 m.

1. Temperature

T e e e

(&) Section 1 (Fig. 2)°

Maximum surface temperature (21. 18°C) was recorded at
Station DH17/161/56 and minimum (19,78°C) at Station DH17/163/58.
Warmer temperatures appeared at the limits of the section with
cooler water in the centre. . This pattern was observed down
to 1500 m. A doming of colder weters was found at all, depths
at Station DH17/163/58 S : Lo

Bl
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(b) Section 2 (Fig. 3)

Maximum surface temperature (23.70°C) was recorded at
Station DH17/170/58 and minimum (20.80°C) at Station DH17/165/%8. ¥
Below the surface, warmer waters occurred between 154° and
1%6°E. with a slight increase from Stations DH17/166 to 165/58.
Minimum temperatures occurred at the western.most station.

m

(c) Section 3 (Fig. 4)

Maximum surface temperature (23.70°C}) occurred at
Station DH17/170/58 and minimum (18.40°C) at Station DH17/181/58.
Below the surface, to 500 m, maximum temperature was observed
at Station DH17/177/58 and minimum at DHI}/175/58. ~ Below
500 m the maximum was, at.Station DH17/177/58 and. the. minimum
at Station DH17/181/58. ~ The temperature 6f onshore surface
‘water down to 200 m was greater than 19°C. . z

2. Density (oy) |
(a) Section 1 (Fig. 9) | :

[l

: Maximum density (25,24 ct) occurred at Station
DH17/163/58 at the surface and at all depths, and minimum
(24.98 cp) at Station DH17/161/58 at the surface and down
‘to 1200 m.

(b) Section 2 (Fig. 6)

Maximum density (25.12 o) occurred at the surface
at Station DH17/165/58 and minimum (24,28 Ut) at Station
DH17/170/58. Below the surface, weters of minimum density
occurred between 154° and 156°E, of maximum density at
Station DH17/170/58,

{(c) §3pfibn 3 {Fig. 7)

Maximum density (29.64 g4) occurred at the surface
and below the surface at Station DH17/181/58, Minimum
density (24.28 04) occurred at the surface at Station
DH17/170/58 and below the surface at Station DH17/177/58.

-3. Chlorinity ‘
(a) Section 1 (Fig. 8)

"

_ Maximum chlorinity at the surface (19.77 %, was
found at Station DH17/165/58 and minimum {19.66 %) at
Station DH17/163/58. Below the surface the maximum was



1%

1)

wy

e

(1}

- 35 -

at Station DH17/165/58 and the minimum at Station DH17/163/58.
The chlorinity d1str1but10n paralleled ‘that of den51ty, low.
chlorinity occurrlng w1th high den51ty and h1gh chlorlnity
with 1ow density. =~ . B

(b) Section 2 (Fig, 9)

No significant change was found in chlorinit? at the
surface. The variation was only from 19.70 to 19. 75.éa

- down to about 200 m. < The highest chlorinities down to about
~ 800 miweére at Stations DH17/168-169/58 and below that level

at Statlons DH17/170/58.‘ _
| (c) Sectlon n3 (Flg. 10)

Maximum surface chlorznity (19 77 & was observed at
Station DH17/170/58 and minimum at Stat1on DH17/181/58 Below
the surface, maximum was at Station DH17/177/58 and minimum
at Station DH17/181/58. The only anomaly between chlorinity

and density occurred in the Upper 200 m - west of Statlon
DH17/175/58. i o

4, Percentage Ongmn Saturathn

. Ha - T v Y e ek T e i T

(a) Section 1 (Fig. 11)

Super saturation (maximum 103% at Station DH17/163/58)

- was found at,the surfaces at Stations DH17/160 and 163/58
“and undersaturation’ (m1n1mum 93%. at ‘Station DH17/165/58) at .

Stations DH17/161 and 165/58, . Waters of minimum percentige
oxygen saturation occurred down -to. 1500 m at Statlon DH17/163/58.
Below 500 m the oxygen and dénsity fields were 1n\genera1
agreement.

{b) Sectlon 2 (Fig. 12)

Super saturation (101%) was observed at the surface
at Statlons DH17/166 “and- 169/58.,' Minimum percentage oxygen
saturation (93%) Was' observed at Station DH17/165/58. " Below
the surface maximum'was found- between 154° and 1%6°E. and '
minimum at Station- DH17/170/58. The oxygen distribut1on -
was closely related” to the dens1ty d1str1bution only between
600 and 1000 m.

(c¢) Section 3 (Fig. 13) -
° Super saturation’ (101%) occurred ‘&t Station® DH17/177/58

and undersaturatlon (94%) at Station DH17/175/58.-‘ Below'
the surface maximum percentage oxygen ‘saturation occurred at”
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Statlon DH17/173/38 and minimum at Station DH17/170/58.

Generally above 100 m small anomalies occurred between

Stations DH17/173 and 175/58 and below 200 m at Station

DH17/181/58 some d1fferences occurred. ¥

N "‘Iv‘—-‘ﬁm -t

(a) Section 1 (Flg 4)

T

AL the surface maximum: total phosphorus (O 53 (g at. /1)
was observed at Station DH17/160/58; and minimum (0.39 g at./1)
at Station DH17/165/58. Below the surface, -maximum total -
phosphorus occurred at Station DH17/163/58, and minimum at
Station DH17/161/58. There was.good agreement between
density and total phOSphOIUS dlstrlbutlon between 100 and

lOOOlm.4~‘_ . .k L ety

(b) Sectlon 2 (Fig.~ .)m:'.

o

- At the surface maximum total phOSphorus (O 41 pg at. /l)
occurred at Station DH17/169/58 and minimum (0.38 pg at./1)” P
at Station DH17/170/98. The total phosphorus field paralleled
that of density except for depths below 600 m at Stations
DH17/169 and 170/%8.

(c) Section 3 (Fig. 16)

_ At the surface maximum total phosphorus (0 49 ug at./1)
occurred at Station DH17/181/58 and. minimum (0.33.pg at./1}
.at. Station DH17/170/58. Below the surface down to 500 m the
‘meximum occurred, at Statron DH17/181/58 and below 500 m at’
Station DH17/170/58. =~

6. Horizontal Distribution of Prcpercles

SR TR R R A TED v TR R s T v

(a) Temperature (Flg. 17)

- In the upper 100 n the warmest weter was found in the
north-west, 'of the region. At all depths. below 100 m a band
of relatlvely high temperature Water occurred along a north..
south-axis which moved eastward: with depth.z_ A tongue of -
low temperature water impinged upon this warm band along the .
central portion of its eastern boundary. NI .

(b) Sigma-t (Fig. 18} .

R The distribution of density followed closely that of =
temperature, w1th & band of low density waters correspondlng
with. the high temperature band observed at all, depths.. .
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TABLE 3

DIATOMS IN PHYTOPLANKTON COLLECTIONS
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Climacodium frauenfeldianum +
Hemiaulus hauckii
Leptocylindricus danicus
Schroederella delicatula
Planktoniella sol
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Ch.

lorenzianum
concavicorne
secundum
simplex

Rhizosolenia bergonii
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f. gracillima
styliformis
stolterforthii
setigera
acuminata

Bacteriastrum hyalinium :
Thalassiothrix nitzschiocides

T.
Cos

longissima
cinodiscus oculus~iridis

Nitzschia seriata
Lauderia annulata
Stauroneis acuta f. inflata
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TABLE 2
DINOFLAGELLATES IN PHYTOPLANKTON COLLECTIONS
i CRUISE DH17/58

160 163 165 166 167 170 171 172 173 175 177 179 181 183 184

g 8 Y M Yo T N AR T T T I g T T g e Vi A T T VTR TH Y W T T T W S e WE W T TR e MRS I TER A e ey e

Pyrocystis pseudonoctiluca + + + : R

“P. biconica R B

' Peridinium oblongum + + ' e
P. curtipes + e ¥
P. claudicans : ' ;

Goniaulax monocantha o
Dinophysis schroederi L
D. tripos

Ceratium tripos : ’ +

C. trichoceros ot

C. furca

C. fusus

C. massiliense

C. candelabrum

C. extensum +

C. hexacanthum

C. contrarium

C. carriense

C. setaceum

C. buceros

C. pulchellum

C. gallicum

C. kofoidi

C. karstenii

C. symmetricum + +

C. arietinum . + 4+

C. falcatum . _ o , ‘ T
C. belone ' , +
C. breve

C. lunula

C. porrectum
Pyrophacus horologicum + + +

W%

+
+
+
+ +
+ + +
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+ +
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(c) Chlozinity (Fig. 19)

The chlorinity distribution waeQETosely related to
the density distribution at all depths. ‘The high! temperature
band had high chlorinity associated with it and: the low " ™=
temperature eastern tongue, -2 low chlorlnlty. NS

(d) Percentage Ouygen Saturatlon (Flg 20)

The dlstrlbutlon of percentage oxygen saturatlon was
closely related to that of density. The cooler, high density
waters: had low percentages associated with them. . The warm
water band, had a high percentage oxygen saturation. Waters
at - the western limits generally had low oxygen saturatlon
values._ __: . cio ’

(e) Total Phosphorus (Fig. 21)

The total phosphorus field was closely related to
the density and temperature fields. '~ The warm water band had
relatively low total phosphorus and the cooler waters much
higher values. The western-most waters had low total phos-
phorus at Om and 100 m but high values at 500 and- 1000 m.:

(b) PHYSICS - B v. HAMON

R e T T e ]

Dynamics

Figure! 22 shows the dynamic heights {in dyn. cm)
relatlve to the 1000 dec1bar level.

It is not possible to draw mean1ngfu1 contours 1n this
case. The dynamic heights below 34°5. are consistent with
those ‘obtained: a .few weeks earlier, on Cruise DH16/58, The
rather high values at.Stations DH17/169 and 168/58 (A and B,
Fig. 22} indicate that part of the south-flowing East Aust-
ralian Current may turn to: the east and later the'nerth-east,
at about latitude 31°S. S

(e) PH?IQ?%&NEEQ@,:JEJZLEtJ@?@E

On this cruise the phytoplankton species characteristic
of Coral Sea water were dominant:in-the north, and the East
Australian Current species occurred-in the‘south. South of
Port Stephens was an area in which a few Coral Sea species
were collected.i .. To the east was an area:of poor' phytoplankton,
those species present had Central Tasman:affihities. Tables 1
and 2 list the species of diatoms and dineflagellates found in
the collkctionsy: and Flgure 23! illustrates the distribution.
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(d) COo UPTAKE - N. DYSON

——

Samples for the measurement -of the rate of CO, uptake
were collected on Section 2 only. Stations DH17/165 and
168/58 were each occupied for a'whole day and the rate of
COy uptake determined by both the all day in situ and the
light bath incubation methods. The rate of uptake was also
measured by the light bath incubation method at Station
DH17/166/58. ,

The results from twe methods -of measurement at the all
day stations are shown in Figure 24. It willibe: .
noticed that all samples at Station DH17/168/58 showed sim
ilar trends with a maximum value at 50 m in .each case.
Similar conditions were not found at Station DH17/165/58
which is to be expected in view of the different hydrological
conditions found at the two stations. :

(f) PIGMENTS . G.F, HUMPHREY

Samples for the determination of plankton pigments were
collected at Stations DH17/165, 166, 168/58 at 0, 25, 50,
and 100 m. The results are in C.S.I.R.O. Aust. (1960) and
are graphed in Figure 25.

LEGENDS FOR FIGURES 1-25 - Cruise DH17/58

Fig. 1. Track chart showing positions of stations.

. Fig. 2. Sectional distribution of temperature (°C)
* to 1500 m along Section 1.
" Fig. 3. Sectional distribution of temperature (°c).
s " to0 1500 m along Section 2. '

Fig. 4. Sectional distribution of temperature (°C)
to 1500 m along Section 3. .

Fig. 5. Sectional distribution of density (oy) to
‘ 1500 m aléng Section 1.

‘Fig. 6. Sectional distribution of density (og) to .
o 1500 m along Section 2.

Fig. 7.. Sectional distribution of densify (ot) to
' © 1500 m along Section 3. = .

Fig. 8. Sectional distribution of chlorinity o
to 1500 m along Section 1.

L5
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Fig. 9.

Fig.10.

Fignllo

Fig- 12l

Fig.13.

Fig.l‘l-

Fig.15.

Fig.16.

Fig.17.

Fig.18.

Fig.19.

Fig.?20.

Fig.2l.

Fig.22.

Fig.23.
Fig.24.

Fig.25.
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Sectional distribution of chlorinity (%) to
1500 m along Section 2.

Sectional distribution of chlorinity () to
1500 m along Sectien 3.

Sectional distribution of oxygen saturation
(%) to 1500 m along Section 1.

Sectional distribution of oxygen saturation
(%) to 1500 m along Section 2.

Sectional distribution of oxygen saturation
(%) to 1500 m along Section 3.

Sectional distribution of total phosphorus
(pg at./1) to 1500 m along Section 1.

Sectional distribution of total phosphorus
(pg at./1) to 1500 m along Section 2.

Sectional distribution of total phosphorus
(Ho at./1) to 1500 m along Section 3.

Horizontal distribution of temperature
A at Om, B at 100 my C at 500 my D at 1000 m.

Horizontal distribution of density
Aat Omy B at 100 m, C at 500 my, D at 100C m.

Horizontal distribution of chlorinity
A at Omy, B at 100 my C at 500 my, D at 1000 m.

Horizontal distribution of percentage
oxygen saturation, A at Om, B at 100 m,
C at 300 my D at 1000 m.

Horizontal distribution of total phosphorus
Aat Om, B at 100 my C at 500 my D at 1000 m.

Dynamic heights (dyn. cm) relative to 1000
decibars.,

Phytoplankton communities.
Rate of COp uptake at Stations DH17/165 and 168/%8.

Depth profiles of pigment concentrations.
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F.R.V, "DERWENT HUNTER"

SCIENTIFIC REPORT OF CRUISE DH18/58

S e T T W W T TR N W W T CECTR r

November 4 - 7y 1958

e . ;

SCIENTIFIC PERSONNEL

N. Dyson {(in charge)
ITINERARY o

Figure 1 shows the position of the station worked.

§§;ENTIFIC REPORTS

This was a special productlvity cruise planned to
investlgate the diurnal variation in photosynthesis of -
phytoplankton and the corrélation between rate of prod-
uction and phytoplankton pigments. A station approximately
50 miles from the coast was occupled for 48 hours and samp-
ling carried out every two hours. Duplicate samples were
collected from O, 25, and 50 m for COs uptake and from O
and 25 m for plgment estimation, -

(a) HYDROLOGY - A.D. caocxs

.Water samples were taken at the surface approximately
every 2 hours for temperature, chlorlnlty, and total phosphorus.
Bathythermograph readings to’ 270 m were taken every 2 hours.

Temperature. .

Figure 2 shows the water temperatures recorded by
bathythermograph and Figure 3 the surface temperatures.
Maximum surface temperature (23.1°C) was recorded. at 2400
hours on November 11 and minimum (21.5°C) at 1800 hours
on November 6. At 250 m low temperatures (14°C)} were
recorded at about 1000 hours each day and were probably
tidal in nature.

ghlorinitx

Figure 4 shows that surface chlorinity varied only
.03 % in 48 hours. The low temperature at 1800 hours on
November & was accompanied by a slightly lower chlorinity.

Total Phosphorus

Maximum total phosphorus was observed at 1200 hours
on November 6 and minimum at 1400 hours on November 5.
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(b) CO, UPTAKE ‘_ N. .DYSON ..

Figure 5 shows that a marked ‘diurnal variation of COp
uptake was found. Though this variation was found at all
depths, there were marked differences. in- the magnitude and
times of the cycles at each depth. ©On the first day there
were two well separated peaks at 0600 and 180C hours, whilst
on the second day the two peaks were close, being at 1000
and 1400 hours. :

(c) PIGMENTS - G.F, HUMPHREY

Samples for the determination of plankfcn pigménts
were collected at two hourly intervals from 0030 hours on
November 5 to 0010 hours on November 7 at 0 and 25 m.
Results are in C.S.I.R.O. Aust. (1960) and are graphed in

qf\Flgure 5.

| LEGENDS FOR FIGURES 125° - Cruise DH13/58_‘

Fig. 1. Chart showing position of station worked.

Fig. 2. Temperature at O m to 250 m recorded by
' bathythermograph.. o

Fig. 3. Curves showing varistions in chlorinity,
surface temperature, and total phosphorus
during the cruise.

Fig. 4. Variation in rate of COy uptake at
~Station DH18/185/58.

Fié.'S: Depth.profiles of pigment cohdentratibns.
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SCIENTIFIC REPORT OF CRUISE DH20/58 ~

T T T I T T T e T o —— T -

. ~December 1 . 17, 1958

- e ey —wir —

§§£§ETIE;C pERggguEL .
First Part; N. Dyson (in charge)
Second Part: J. Staniforth (in, charge)

ITINERARY |

: This wes the third extended cru1se to study the _
chemlcal, physical and biological prOperties of the East
Australian Current. ' The four sections were successfully-
worked on this cruise. Figure 1 shows the track chart
with the positions of stations and the work done at each
station.

'SCIENTIFIC REPORTS

Twenty onie statlons were worked on the four section
lines. Samples were taken for salinity (Sectlon (a) 3),.
dissolved oxygen, and total phosphorus at depths 0, 25, 50,
75, 100, 150, 200, 300, 500, 750, 1000, and 1500 m. ~ G.E. K
tows were made and bathythermograph readings taken. Samples
for plankton pigments and COp uptake were collected at O,
25, 50, and 100 m. Light penetration measurements were
made.  Phytoplankton samples were taken w1th the modified
Hardy Indlcator. S -

(a) HYDROLOGY - A D cnooxs

Pt St

Paired protected and unprotected thermometers ‘were: .

ﬁused below 100 m to determlne depth of sampling.

. 1. Te erature
(a ; gectIon 1 (Fig. 2)

Maximum surface temperature (24 95“0) was observed
at Station DH20/188/58 and a minimum temperature (21.45°C)
at Station DH20/191/58. : Below the surface, maximum temp-
eratures occurred at Station DH20/201/58 and’ minimum temp-
eratures at Station DH20/186/68. . The dominant feature of
the section was the column of warm water between 1953°E.. "
and 156°E.". There was also an increase in temperature from
Station DH20/191/58, tothe east. | - ... & . .7 ivisy



(b) Section 2 (Fig. 3)

A maximum surface temperature (25.60°C) was recorded
at Station DH20/199/58 and a minimum temperature (22.75°C)
at Station DH20/194/58. Below the surface, maximum temp-
erature was recorded at Station DH20/198/58 and minimum at
Station DH20/196/58.

(c) Section 3 (Fig. 4)

A maximum surface temperature (25.60°C) was recorded
at Station DH20/199/58 and a minimum temperature (20.98°C)
at Station DH20/205/58, Below the surface maximum temper-
ature océurred at Station DH20/201/58, and minimum' at
Station DH20/205/58. ' '

(d) Section 4 (Fig. 5)

A maximum surface temperature (23.10°C) was recorded
at Station DH20/214/58 and a minimum temperature (21.08°C}
at Station DH20/213/58. Below the surface maximum temper-
ature was recorded at Station DH20/208/58 and minimum temp-
erature at Station DH20/209/58. There was a notable increase
in temperature at the extreme ends of the section.

2. Density (o)
(a) Section 1 (Fig. 6)

A maximum surface density (24.87 0y) occurred at.
Station DH20/191/98 and a minimum (23.98 0y) at Station
DH20/188/58., Below the surface maximum deénsity occurred
at Station DH20/186/58 and minimum density at Station
DH20/201/58. There was a pycnocline at Station DH20/186/58,
between O m and 100 m.. The vertical gradient was 0.02 oi/m.
A pycnocline also occurred at Stations DH20/191 and 193/58
but the depth, in these cases, was less. In the warmer
water, the pycnocline was very much weaker.

(b) Section 2 (Fig. 7).

: A maximum surface density (24.60 Ut) was observed:
at-Station DH20/197/58 and a minimum 6ensity~(23.79 Gt) at
Station DH20/199/58. Maximum density occurred at Station
DH20/196/58 at all depths, minimum density at Station
DH20/194/58. A well developed pycnocline was observed,
varying, in depth from 200 m at Station DH20/198/58 to

1£)
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50 m at Station DH20/196/58. Maximum vertical gradient
was 0.05 0;/m at Station DH20/196/58. In the warmer water
at Station DH20/194/58, the pycnocline was much weaker.

(c)'Sectng 3 (Fig. 8)

A maximum surface density (24.93 o0t) was observed at
Station DH20/208/58 and a minimum density of (23.79 o) at
Station DH20/199/58. - Below the surface, maximum density
occurred at Station DH20/205/58 and minimum at Station
DH20/201/58.

A well developed pycnocline appeared at a depth of 5Cm
at Station DH20/205/58 but in the surrounding, warmer, water
it weakened considerably. The vertical gradient was 0.04 Gt/h.

(d) Section 4 (Fig. 9)

A maximum surface density (25.01 0y) was observed at
Station DH20/213/85 and a minimum density f24.49 ot) at
Station DH20/214/58. Below 100 m maximum density occurred
at Station DH20/209/58 and minimum density at Station
DH20/208/58. A very well developed pycnocline occurred at
Station DH20/211/58 at 60 m. The vertical gradient was

C.06 o./m. A pycnocline with vertical gradient of 0.02 oy/m
was observed in the upper 100 m at Stations DH20/209 and
213/58. :

3. Salinitx

~.Salinity has been recorded in preference.to_dhlqrinity in

the report of this cruise. Chlorinity is first determined

using a temperature-chlorinity meter, and is then converted
to salinity using Knudsen's 1948 tables.

(a) Section 1 (Fig. 10)

Maximum surface salinity (35.813&ﬂ was observed at
Station DH20/189/58 and minimum salinity (35.57 %4 at Station
DH20/186/58. Waters of high salinity extended to maximum
depths at Station DH20/201/58 and to minimum depths at Station
DH20/186/58. . The salinity distribution closely resembled : .
the density distribution. The depth of the salinity minimum
varied between. 1250 m at.Station DH20/201/58 and 930 m at.
Station DH20/186/58. B .
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(b) section 2 (Fige:ll) -

Maximum surface salinity (35.81%) occurred at .-
Station DH20/199/58 and minimum salinity (35.687%) at Station
DH20/196/58. High salinity water extended to maximum
depths at Station DH20/198/58 and to minimum depths at
Station DH20/196/58, ~The salinity distributioniclosely
resembled the density distribution. The depth of the -
salinity minimum’ varied between 1150 m.at Station:DH20/198/58
and 880 m at Station DH20/196/58.- R

(c) Section 3 (Fig. 12)

o . Maximum surface salinity (3%.81 %) was recorded:at
Station DH20/199/58 and minimum salinity !(35.64 %) at-
Station DH20/205/58.  Below the surface maximum salinity
was observed at Station DH20/201/58, and minimum salinity
at Station DH20/205/58. The salinity and density distrib-
utions were very closely related except above 400 m at
Station DH20/190/58. The depth of the salinity minimum
varied between. 1200 m at.Station DH20/200/58 ‘and 850 m at -
Station DH/205/58. . _ S -

(4) Section 4 (Figs 13)

Maximum surface salinity (35.75 %) was observed at
Station DH20/214/58 and minimum salinity (35.66 %2 at
Station DH20/213/58. Below the surface maximum salinity
occurred at Station DH20/208/58 and minimum salihity at
Station DH20/209/58. Higher salinity waters extended to
maximum depths at both ends of the section, Stations DH20/208/58
and DH20/214/58.  The salini*y distribution closely resembled
the density distribution, The depth of the salinity minimum
varied between 920 m at Station DH20/209/58 and 1050 m at
Station DH20/208/58.

1ow —w -

Fig. 14)?‘1-

4. Percentage Oxygen Saturation
~(a) Section 1 {

A " A meximunr surface percentage oxygen saturation of
10 per cent. was observed at Station DH20/186/58 and a
minimim oxygen of 93 per cent. at Station DH20/191/%8.

Below the surface maximum percentages occurred between -
Stations DH20/188 and 190/@8‘and minimum at Station

DH20/191/58. High values were associated with the warm
column betiween 153°E. and 1%6°E. at Station DH20/194/58.
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Waters of hlgher percentage oxygen saturat1on extended
to deeper.levels- between Stations DH-20/189 and 190/58 than :
elsewhere. » The close similarity of -the oxygen and density
fields - in-this reglon, 1nd1cates that a dynamlcal effect was
responsible. . oo

There were three areas of oxygen saturated water, one
around Station DH20/104/58, a fairly deep area {100 m) between
Stations DH20/188 and 190/58 and a shallow aréa between
Stations DH20/193 and 194/58.

(b) Section 2 (Fig. 15)

A maxlmum surface percentage oxygen saturatlon of
102 per cant. was obsérved at Station DH20/196/58 and a mini-
mum oxygen of 98 per cent. at Station DH20/199/58. - Below
the surface maximum values were récorded at Station DH20/198/58
and a minimum oxygen at Station DH20/196/58. Oxygen sat-
urated surface waters occurred east of Station DH20/198/58
to an average depth of 30 m. Betweéen Stations DH20/196
and 19?/58 the degree of Ooxygen saturation varied considerably
betwéen about 40 m - 50 m. This: was: assoc1ated withs the
pycnocllne between these’ statlons. " The well oxygenated
column of water between.153° E. and 155°E, ‘was associated
with the warm water column, ~ On this section there was
agreement between the oxygen and den51ty f1elds.

(¢) Section 3 (Fig. 16)

A maximum percentage . oxygen saturatlon of 101 per
cent. occurred at several stations and a minimum of 98 per
cent. at Station DH20/199/58. From O m to 400, m, thu dis-
tribution was complex and no distinctive mexima or minima
occurred. Below 400 m a maximum was obsetved at Station
DH20/203/58 and a minimum at Station DH20/205/58. Above
400 m, there was not a great deal of agreement between the-
percentage oxygen saturation and density dlstribut;ons
though some similarities did exist. Below 400 m however
there was a good agreement.

Ad) Section 4 (Fig. 17)
In the upper 50 ma reglon of 105 per cent. oxygen

saﬁnfetlon was observed at Stations DH20/211 and’ 213/58 and
a minimum (95 per cent.) at Station DH20/208/58. ' Waters of

‘relatively high saturation were found to maximum depths at
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Station DH20/208/58 and to minimum depths at Station

DH20/209/58. = Station DH20/208/58 was the only station at

which saturated waters were not observed at any depth. ) s
Below 400 .m, there was good agreement between the percentage
oxygen saturation and density distributions, but above 400 m
man> anomalies existed, particularly at Stations DH20/211, 213,
214/58,

1

5. Total Phosphorus
(a) Section 1 (Fig. 18)

A maximum surface total phosphorus (0.52 pg at./1)
was observed at Station DH20/201/%8 and a minimum (0.29 pg at./1)
at Station DH?O/194/58ﬂ, Below the surface maximum total
phosphorus occurred. at Station DH20/191/58 and minimum at
Station DH20/201/98. ~ The total phosphorus distribution .
closely resembled the density distribution except for some
small anomalies at Stations DH20/189, 190, 201/58.

e

(b) Section 2 (Fig. 19)

A maximum surface total phosphorus {0.55 pg at./l)
occurred at Station DH20/198/58 and minimum (0.29 ug at./1)
at Station DH20/194/58.° A doming of total phosphorus rich
waters occurred between Stations DH20/196 and 197/58. There
was a fairly close relationship between the total phosphorus
and density distributions over the whole section.

{c) Section 3 (Fig. 20)

. A maximum surface total phosphorus (0.52 g at./1)
occurred at Station DH20/201/58 and a minimum (C.28 pg at./1)
at Stations DH20/200 and 207/58. ' Below the surface the
distribution was fairly complex tc 500 m, but maximum total
phosphorus occurred generally at Station DH20/205/58 and
minimum at Station DH20/201/58. There was a reasonably good
relationship between the density and total phosphorus
distribution..

(d) Section 4 (Fig. 21)

A maximum surface total phosphorus (0.64 pg at./1) occurred
at Station DH20/214/58 and 2 minimum (0.34 pg at./1) at
Station DH20/208/58. - 1In .general the total phosphorus decreased =
at all depths towards the eastern limit of the section. 'The
distributions of total phosphorus and density were closely .
related except for an ancmaly below 500 m at Station DH20/209/58.
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6..Horlzontal sttrlbutlon of Properties -
(5) Temperature (Fig. 22)

The dominant surface feature was an area of warm
water, in the north-west and central- regmns° Two cold
water tongues were also evident. The first, near the coast,
with axis south.north znd the second to the south-east of the
area‘with axis south-east - oorthewest._.

At 100 m, the warm water was in the form of a tongue
with axis north-south. The cooler tongue in the south-east
had a much more definite formation and its axis was south-
north. The onshore cold tongue was still present.

At 500 m, the warm tongue and the onshore cold tongue
were still present, but the second told tongue was not présent,
although there was a band of colder water along the 156°E.
meridian,”

At 1000 m, warm water was present in the north-west
of the ared, in the form of a tongue with axis approx1mately
northesouth. A cold tongue appeared in the south w1th axis
south-west to north-east.

e e

The distribution of density was very 51mllar to that
of temperature at all depths.
(c) Salinity (Fig.24)

At the surface the warm water was associated with ..
high salinity and the cold tongues with low salinity. ~ The
same situation occurred at 100 m and 500 m.

At 1000 m the warm water in the north-west, had high
sallnlty as’ did the cold tongue in the south.‘ These were -
separated by a band of lower salinity water eastward of Sydney.

(d):Pércentagé‘OngehLéacufation (Fig;:25)

At the’ surface, hlgh percentage oxygen saturatlon was
f ound in the north and south of the area. Low saturation’
values were found in the centre “of 'the area, and were ‘generally

‘aSSGCIEted with the warm water, hlgh Values were, assoclated

with the cold onshore water.
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At 100 and 500 m, however, high percentage oxygen
saturation was always associated with the ‘warm tongue and
low values with the cold tongue.

At 1000 m, high values were found along the western
margin. The cold tongue in the south was associated with
low values as was the area of cold water in the central- .
north of the area.

There was a close relationship between the percentage
oxygen saturation and density distributions at 100 and 500 M,
but not at O m and 1000 m. :

(d) Total PhoEEEEEHE (Fig. 26)

At the surface high total phosphorus was associated
‘with the northern part of the warm water, and low total
phosphorus with the southern. Low total phosphorus was -
found in the east of the area and high total phosphorus in
the south-west. -

o

(s

At 100 m, low total phosphorus was associated with
the warm tongue, and high total phosphorus with the two cold
water tongues,

At 500 m, low total phosphorus was found along the
western margin and high total phosphorus associated with the
low temperature water. High total phosphorus was found in
the north-east of the area.

At 1000 m, low total phosphorus was associated with
the warm water and high total phosphorus with the colder waters.

{b) PHYSICS - B. V. HAMON

Dxnamics

Figures 27 A and B show the contours of dynamic heights
(in dyn. cm) relatlve to, A. 5003 B, 1000 decibar levels,

The dynamic height contours suggest the existence of a
large anticyclonic eddy centred at about 33°S., 1%4°30'E,
The eddy appears to be elongated in a north.south direction.
The details of the south flowing part of the eddy, near the
coast, are very much in doubt due to lack. of observation, . -

“one observation at Station DH20/214/58 (A, Fig. 27A) suggests
an appreciable flow of water into the eddy from the south.
just off the continental shelf near Sydney.
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TABLE 1

« v DIATOMS IN PHYTOPLANKTON COLLECTIONS

-~ - CRUISE :DH20/38
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Chaetoceros
coarctatum

Ch. decipiens

Ch. peruvianum

Ch. cincta

Ch. socialis

Ch. vanheurckii
Ch. concavicorne

Climacodium

+ .

frauenfeldianum + + + 4+ 4+ + o+

Rhizosolenia
styliformis

R. alata

R. imbricata

R. calcar avis

R. acuminata

R. clevei

Hemiaulus sinensis +
H. membranaceus

H. indicus

Nitzschia seriata +

Thalassiothrix
longissima
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Cerataulina pelagica
Guinardia flaccida
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TABLE 2
DINCFLAGELLATES IN PHYTOPLANKTON COLLECTIONS

CRUISE DH20/58
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Pyrophacus
horclogicum + +
Dinophysis ‘ ’ ol e
caudata + ‘ L+
Amphisolenia .
bidentata : +
Peridinium .
globulus. + + + -
P. divergens + + + o+t
“P. brochi : + 4+ + o C+
P. grande + + y +
P. steini + ' L
P. oceanicum ‘ + . .
P, murrayi . L s
Podolampas o
spinifer + o
P. bipes : +
Ornithocercus : o
magnificus +
0. splendidus +
0. quadratus + o
0. steini + T4
Pyrocystis hamulus ' .
f. circularis + _ +
P. fusiformis o
v. biconica ' - +
Goniaulax birostris +
Ceratium symmetricum +
C. massiliense + S + .
C. tripos "%+ + + + 4 +
+ +
+

+ +
+ 4+
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C. fusus

C. gallicum
C. gibberum +
C. extensum + +

C. contrarium + + +
C. concilians +
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TABLE 2 (Contd)
DINCF LAGELLATES IN PHYTOPLANKTON COLLECTIONS

CRUISE DH20/58
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C. setaceum + +
candelabrum +
falcatum +
horridum
hexacanthum
karstenii
kofoidi
bigelowi ¥
furca +
trichoceros +
buceros
breve
schmidtii
declinatum
carriense +
belone
longirostrum
gravidum +
teres
pulchellum
f. semipulchellum +
Ceratocorys horrida + o+
Dinophysis caudata +
Diplopsalis

lenticula +
Phalacroma

operculatum +
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The volume transport above 1000 m between Statlons
DH20/201 and. 205/58 (B and C, Fig. 27B) was found to be
35 x 106 m3/sec, towards north-east, and the geostrophic =
surface. current between Stations DH20/203-205/58 (C and D,
Fig. 27B) was found. to be" 65 cm/sec in the same dlrectlon,'
and it is not p0551b1e to say if the eddy is in fact closed
at the northern end. . :

(¢c) PHYTOPLANKTON - E.J,F. WOOD _

w——y $ T2 1w S T e e ey e e i

The presence of giamacodlum frauenfeldlanum at Stations
DH20/185.189, 195-197, 201, 203, 207-8/58 suggests. the
presence of Coral Sea water. " The occurrence of Ceratium
horridum at Stations DH20/190 and 205/58 indicates the
influgnge of cool temperate water moving northwards.  The
presence’ of Ar hlsolenla bldentata, Ceratlum _extensum, and
C. contrarium at Stations DH20/188.9758 suggests the intrusion
of water from the Lord Howe reglon.. Numerous tropical species
especially ‘of Ceratium, are in "the colliections, and suggest 2
mixture of East Australian Current and Coral Sea water. At
Station DH20/201/58 the collections contained very few speci-
mens of only a few sp601es. Tables 1 and 2 give the détail
of the species of diatoms and d1nof1agellates found in the
collectlops:from_all_stations. .

. . .
T P T

(a) COp UPTAKE - N. DYSON

e av-qﬂ--m o am re ds  —

On this cruise CO2 uptake measurements by the llght
bath incubation method ‘were made at five stations on
Section 1 and at four stations.on Section 2... At three
stations on Section 2 the. rate of CO. uptake was measured
by the in situ method of incubation.” For this purpose,
Station,DH20/194/58 was. occupied. for half-day and Stations
DH20/196 and 197/58 for one day.  The results.of the two
incubation methods used at the in situ stations are shown
in Figure 28.. It.will be noticed that generally the ..
bath incubation’ samples show a, 51m11ar trend, and also that
a sub-surface maximum existed as was found in this area on a
previous cruise. ; The rate of production per day per column
of water under one metre square at each station was calculated
and the results shown in Figure 29 as gC/day/m .

(e) LIGHT PENETRATION - N. DYSON

Light penetration measurements were made .using: both
submarine and deck photometers. at. each of the three in situ
stations. The results were calcilated to give the depth of
penetration of one per cent. of surface light and are shown
in Figure 29. In all cases the results show a greater
penetration than 100 m.
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{(f) PIGMENTS - G.F. HUMPHREY

e v Yy

e e e L.

Samples for the determlnatlon of plankton pigments .

were collected at.0,.25, 50, and 100 m at ten stations.
The results. of the determlnatlons are given in C.S.I.R.O. .
Aust. (1960)

LEGENDS FOR FIGURES 1.30

T R RS S L R e T 9 o TR Ty TR W Pl ——y

Fig. 1.

Fig. 2.

Fig. 3.

?iFigﬁzﬁk;‘
‘ R Ato 1500 m along Sect1on 3.,

- Fig. 5.

Fig. 6.

Fig. 7.

_Figi 8.
Fig. 9.

Figill.

Fig.12.

Fig.13.

and are graphod in Figure

- Cruise DH20/58

L]

30.

L

Track chart showing p051t10ns of statlons

.on Sectlons 1-4,

Sectlonal‘dlstribufion of

to 1500mealong.8ection‘1.

;éebfiodal dlstrlbutlon of

temperature (°C)

temperature (°c).

to 1500 m. along Sectlon 2.7

Sectlonal dlstrlbutlon of

irSectlonal distribution of

temperature (sC)

>

temperature °C)A

to 1500 m along Section 4. i

Sectional distribution of
1500 m along Section 1.

Sectional distribution of
1500 m along Section 2, |

Sectlonal dlstrlbutlon of
1500 'm along Sectlon 3.

Sectional distributioh of
1500 m élong Section 4,

Sectlonal dlstributlon of
1500 m along Sectlon 1,

Sectlonal dlStleUtlon of
1500 m along Sectlon 2.

Sectional distribution of
1500 m along Section 3.

Sectional distribution of
1500 m along Section 4.

deﬁsity'(ct)-to
density (o) to

density (ot) to

deneitﬂf(dtj to

salinity (% to' . -

salinity 057 to ;.“

(e &}

salinity (6d to

salinity‘ %g) ‘to ¥



ut)

"

Fig.14.
Fig.15.
Fig.16.
Fig.17.
Fig.18.
Fig.19,
Fig.20.
Fig.21.
Fig.22,
Fig.23.
Fig.24.

Fig.25.

14

Fig.26.
Fig.27.

Fig.28.

Fig.29.

Fig.30.

- 53 .
Sectional distribution of oxygen saturation
(%) to 1500 m along Section 1.

Sectional diétribution of oxygen saturation
%) to 1500 m along Section 2.

Sectional distribution of oxygen saturation
(%) to 1500 m along Section 3.

Sectional distribution of oxygen saturation
(%) to 1500 m along Section 4.

Sectional distribution of total phosphorus
(pg at./1) to 1500 m along Section 1.

Sectional distribution of total phosphorus
(bg at./1) to 1500 m along Section 2.

Sectional distribution of total phosphorus
(kg at./1) to 1500 m along Section 3.

Sectional distribution of total phosphorus
(ug at./1) to 1500 m along Section 4.

Horizontal distribution of temperature

A at Om, B at 100 my C at 500 my D at 1000 m.

Horizontal distribution of density

AatOm,Bat 100m, C at 500 m, D at 1000 m.

Horizontal distribution of salinity

A at Om, B at 100 my, C at 500 m, D at 1000 m.

Horizontal distribution of percentage
oxygen saturation, A at O m, B at 10C m,
C at 500 my, D at 1000 m.

Horizontal distribution of total prosphorus

Aat Omy B at 100m, C at 500 my D at 1000 m.

Dynamic heights (dyn. cm)
A at 500, B at 1000 decibars.

Rate of COp uptake at Stations DH20/196 and

Rate of production of C/day/m?® and depth of
penetration of 1% of surface light.

Depth profiles of pigment concentrations.

197/58.




150°

"y

Q
155° 160

o
30 [~

COFFS HRB.

SYDNEY

HYDROLOGY
PRODUCTIVITY
PIGMENTS

LIGHT PENETRATION

PHYTOPLANKTON
G.E.K.

OoOoro0OTX

I50°

155° 160°

Fm,i

—30

35




STATION
NUMBER
>

DEPTH (M.)

L i

DEPTH (MJ

L L L
2] 150 wawica 200 wies 250  wow 300 sHoRR 350
154 155 156 57 158
LONGITUDE (°E)

STATION
NUMBER I?Q IIQB \IQ? I?B

OIS b
oof:
200
300 X
400
Y
600 -
70O [ '
800k
so0f
000k
1100
lzcol . :

1300

153 154 155 156 157 158
Fig. 3 LONGITUDE (%€

53

160

162

1]

8,

(a2



{4

L

L

SSTATION

NUMBER I?Q 200 201 203 2?5 2?7
T

ol
200 - R
300 =
400 ‘

SO0}

~ 600 .
Z
T 700 -1
-
[+
w -
o)
9C0 a
1000 : L -
ool - i
ool - ' S
. -t LY
1300 |- \/ 5 -
1400 - | N i
: N
i ~
M ! 1 1 L} 1 L hS
1300 31 3z 33 34 35 36
Fig 4 LATITUDE (°8)
RN 24 22 211 208 208
T 1 T T
- \\ -
600.. //,—«7\\ ]
-~ L .
E 7000 3 4
x P . b A
I o
&%eer - - ]
=} PR e
900-"_ B " 5/\ h |
IOOO; N i ‘_/’ - . |
||oo_. — \ o
1zeal - - N i
ook - J
- . ~
. ~
S .
4OOF - .- . 4
N t AN I 1 J
s o _‘I# lpolo JI;O waticAL 200 Wies 2.%0 Fiou 300 swome 350 400 450 500
% B2 53 ) 155 156 7 ) ) 0 ) %2

F'lg. )

LONGITUDE  {°E)




STATION
NUMBER 186 188 189 2Ol 19O
of i [ L

100 -

300 . i
400" - 4
500} .
600} .
~
Z 7001 - 4
EI_: B
a. 80O -
a .
9cok 4
1000 -
o0 B
1200} -
1300} B
1ol - -
I(S ’ 1 L 1 ] 1 1 _
Iso%. . 50 IDO .50 NAUTICAL ZLOO [T 2_50 TN 300 skomt 350 400 450 503_
] 152 153 154 155 156 157 158 159 160 161 162
Fig. 6 LONGITUDE  (°E)
STATION
NUMBER
o)
IO, 2 =
200 - .
300f » 4
:Szbo _
g Eieled ne \ ) _
E - . S
£ 800 R g
o ~_____.,/
800 . “~270 -1
L 21
looot — . ; —
3 )
ook, n .
1200} ‘ 4
/ -
1300 ’ - .
.
1400 |- . // 1}5 /\\ - |
S " ~a
, N
ool ¢ L L ! 1 1 > i '
153 154 155 156 157 58 159 160

Fiq. 7 LONGITUDE  (°E.)

h

it

2y

=



“hy

n

2]

DEPTH (M)

0o

8]

O
T

STATION
NUMBER

o
o0
200}
300 ~'_. "
400} e
soomf_ '
g0l -

700k L

900} -

1000

nool
1200
1300k

1400

=T

1Isool 1 - |

Fig. 8

| |
32 33 34 35 36
LATITUDE (°3)



STATION

NUMBER 214 213 2 f | 2?9 2(?5
J v T T T T
-= 250
100 = i
00 ~- _
300 :: i
' %0
400}= - O _
OO T ' :\ -
OO+ / ~— -
”~y .
3 0O ) ' - _‘1
I -
H .
a. 800, - -
o St 270 , -
SO0 © - ’ \ -
000} . -
HOOF . o
. .
1200 * - -
1300k 4
1400} o~ 4
1 1 L 1 1 L~ I 1 I 1 —
5 o . 50 100 [50 mautcar 200 mno 250 Ao 300 swoar 350 400 450 500
Qi 52 153 54 155 156 57 158 159 160 16l i62
Fig. 9 LONGITUDE (°E)
w usd ‘, e L wy [




-
AW

o

R )

(&)

STATION

NUMBF_I; _l?ﬁ I?B Iﬁg Z?I l?? _!?I I?S |gl4 : — l
100k _::5; .
zod:”' -
3001 7. A
400 -
soJ:E:: .
s00k )
wmafé'f‘ i
8O0, :‘ -1
qoo'ﬁ'ﬁ' .
1600 i
1100 . 4
200" 1
uoot: - 1
1400/ i \ i
.'(IT._._- 50 ‘|§o\ !;o mwm.:ﬂ ) _5".!.'0 Ao 3&50 miLSQ %5 4slof 50Q 1
1504 B2 B B4 e 6 B7 158 59 ) i 62

Fig. 1O . LONGITUDE  (°E.)
?ﬂ;ﬁ%gg aq 199 157 196 194
or J -——t— \ T ' T
. : _,

DEPTH (M}

1

—1

I I I — ' — -
153 154 155 156 157 158 159 160
Fig. 11 LONGITUDE ("€}



STATION
NuMBER
Or=

4

(>

ook
200}
1005
so0f ..
sool
~BOOL 1]
2 '
- 700}
=
a
ul 800 |-
[a]
900
1000} " -
|!00—'_.' ol
1200 .
1300 -
1400 - ]
1500 L. Ty 1 i 1 f i
k73] 3 33 3 35 36
Fig.12 LATITUDE {°5)
[N W Lo e- 12
Ay 214 213 21t 209 208 e
b T T —T
oo :
soo- 1
400 -
5004
600
-~ ‘-.
Z 700l
T .
& ool
o r.‘_' i P ~
’ M= {///-:145 -~ A
1006} e/ | o 7
\/ / / /.'
1oal N~ T ”
. - / P
. ~ e
1200 * -
. w7
13004 /
ool ’
L L — N ER— |
s O, 50 J&o Iﬁs oTcal SO0 e 2J5—o FRoM 3{30 swohe 350 450 450 50G
O%sy 3 5 54 55 6 5] 58 ] 160 w0

Fig. 13 LONGITUDE  ¢*E.)



R

Ty

STATION 180
s ot
T 1]
4
500" .
600 -
- .
& 700 .
I ‘
Iy : -
8 800
a.
m‘ . -
1000} -
HOoOoF |, . -
12001 * . -
1300} | ’ 4
1400 - -
- . 50
1 | 1 50~ I z’,- = 1 1 -
s o ‘50 _.lOO 50 warica. 200 mitts 250 rAel 300 wwome 15‘? 4.2‘_0 A50 500
ST [F] 53 B4 155 156 57 58 ) 160 %l 162
Fig. 14 LONGITUDE  (°E)
- 4
2
I i
z
a
Ly
a g it .
o 60
1000} . . ’ B
Hook - -
1200 o -
o)
il S S
1400k e / 1
o -
S 4 ) . .
1509 ) 55 56 57 158 59 B0

Fig. 15 LONGITUDE (ED




STATION

NUMBER
o

DEPTH (M)

go0p .
ool
noof.

1200} -+

&

Q

o]
T

ool
200F.

soof

36

DEPTH (M)

ook - .-

-~

~
/;‘O’\_\\ -

o~
-

p'.—.

4 ] TS 1 1
150 mavracaL 200 wices 250 rRou 300 wong 350

'50‘-?5.'

Fig

17

54 155 156 157 158
LONGITUDE  (°E.)

{

i»)

m)

s



4

¥

)

L )

v,

STATION
NUMBER
-l

Be 201 19Q
J|

g 8 8

DEPTH (M.)
§

8

. . \

[

. 7
i I i 1 [l 1 1 1
. :0 00 15C maumicar 200 wiLes 250 rmow 300 siomr 350 VT 40D

53 54 155 3 57 158 59
Fig 18 LONGITUDE  (*E)

STATICN
NUMBER I?B I?B 197
1

O N
100}
200/
300}
400 -]
500
6C0

7OOF

DEPTH (M)

800 .
900f .-
1000
noolk .- ]
1200

1300 . -

1400 ’—

1500 L

R | J— L 1 A L
153 154 155 156 157 156 159
Fig. 19 LONGITUDE  (CED



DEPTH (M.}

STATION
NUMBER
[»]

e}
L
100
200" "
300}
4001 T
Py l. Y
= 5 K o .
£ Mol oL
- P .
o N ~
uw L 5 .
weoof . '
R & /
sook. .
wool Y .
HOOR - &+ . N
FIeT
'-_ R f’ I,
1300 - 4 ) / ‘o
ER R 7 \
4001 L /! - .
L / N
I \"-_q
1so0l— "1 - i Lt I 1 N

1l

o

P

1
T . T T T, T T

g8

8

00 * .
coof

ool - 3
n 3

R b

e

‘l" A —1 .
150 wanca 200 wim 250 mow 300 ssowx 350

B
E'g_
e

54 155 156 57 7]
Fig. 21 LONGITUDE (°E.)



w

Ty

ad]

]

Fig. 22

P .:‘ Ty
nc® 185" 1e0”
T T
A C
- | , —10
1 i/
e
s
2295 az
nws sivos .,
E5ALORD HOWE 1, N TLORD HOWE I,
=028
s
o1273 13 iz 13
.29
| 1680 as
o13-78
! [
i Lo
] i
T T
B D
COFF'S HBR, 7 COFF'S HBR, ,’ —e
eSoan
4oz
ID.-D!
& LoRe HOWE L, HOE e LORD HOWE 1.
H
o940 &
+5.38
’
- —tas*
LYY
|
150° 180



150 .
T e
A C
e 1 s
!
/
[
e
%7, LORD HOWE & 343z, ,LORD HOWE I
o Eg
w0
———
24-4im $74-OF
hd
2 °
I 2
[Eren
n —as*
[
!
!
—— +— ——
!
B \ {- | o
- —ag*
27 #2720 s f
'4 /
279
33 LowpHOwE © 370t |, LORBHOWE 3.
. e27:08 -
1720
*
;..u; #3430 2702+ P27 e
24
pex)
2715 o ks
riall . e~
E 5 e
2
" d
4 172 st
23732
wari
4 ; f
¢ . t
1 1 1 L
138* 160% 155% 180°
Fig. 23

)

<

[ #]



[y

Pty

N

.COFF'S HaR,

. !
COFF's HBR, I gt
3454 »34-45
3440
3448 oapHOWE L.
+14.59 e
Ardds
2443
24558 #3451 ~34.45
w3440
~as
1
180! 135* 140




FE HBA .,
a0’ COFFS HBA, £OF|

T~ 102
~ o1
ReLoRD Howe
100

¥oLoRD Howe 1)

155* s0*

Fig. 25

du- ")
{w o - 4



»|
10

"

W)

COFFS MR,

T 040

a,\.oﬁb HOWE |

COFFS$ HBR

32

o LORD HOWE L
-

1s0*



1né LO
..__‘__\ .?DHO:'E
e
a""
Ho
— a5

EYe

35

COFF'S HBR.

177 LORD HOWE
— 'a.

—{ 359

160"

>

L=



B

o

g

ar)

mg. C./rn:li‘2

\ ~
50 tx =
w -
S |
E sof- 4 -
[ o
o. o
sy Y . D.H. 20/ 194 /58
0'.“-..
/
--"'-
/
o™ @nicaoa ) DAY IN SITU INCUBATION 0340hrs. mg C/day/m?
/ - %¥——— LIGHT BATH INCUBATION 0340 hrs. mgC/hr/m3
/ S f—-——A LIGHT BATH INCUBATION 1130 hrs. mgC/hr/m3
ool 4 l L 2 1 ) |
o ] 2 3 4 5 6
...
~ e
) ~—
w o
x -~
[ ———
w ~—.
= ""'-.,_..
E __‘_,)‘ D.H.20/ 196 /5B
o " -
o e
-"“-
#--——-—-8 ALL DAY IN 5ITU INCUBATION 0345 hrs. mg.C/day/ m?
¥=——=—o>X  LIGHT BATH INCUBATION 0345 hrs. mg.C/hr/m?
A——=—A  LIGHT BATH INCUBATION 1140 hrs. mg.C /hr /m3
4=t LIGHT BATH INCUBATION 1715 hrs. mg.C/hr/m3
L L] L 1 1
1
oo 16 8 20 22 24
.—""'-".‘
-—-'“"b-.- -------
@
17)
1 4
o e  DH.20/197/58
3
St
I
[
a
o]
oeemenaen = ALL DAY INSITU [NCUBATION 0345 hrs. mg.C/day/m3
¥——X  LIGHT BATH INCUBATION 0345 hrs. mg.C/ hr./m3
B ———p  LIGHT BATH INCUBATION 10OC hrs. mg.C/hr/m3
#ormcem——+t LIGHT BATH INCUBATION 1530 hrs. mg.C/hr./m3
L — L 1 . ] i 1 i
Lo} 14 16 18 ‘20 22 24



o
155° 1607 o
el
" O-6 109
I9s/58 @ 97/58 @
/ ! /LIGHT”3
i96/58 ®
LiGHT 1O6 0-43
94/58 ,
LIGHT |18 ™"
m/ss .
l90/58 °
o116
189/58 ®
6-22 1'29
SYDNEY 18¢/58@ 188/58 ®
33
: 160
35 L L
150
Fig. 29

-
. o)

B &



[

e

DEPTH (M)

g o5 K} Q-5 o . 5 e} . 05 o o5 o
o I | ux' i/ ) H \[ I ] V I
25— & s © -\ o\ xﬂ‘k o\ [/7 /0 \
50 A »o X% e [ e o /“V. o
100 * e © XA X s ° X s o » & -]
O.H 20/186/58 D.H. 20“85!58 D.H. 20H89/58 DH. 20/190/58& D.H. 20{193/58
1630 HRS, 0530 HRS. 1830 HRS. 0630 HRAS, 1030 MRS,
O f ST T \\ 1 | \"\ | I \
S5O /xn « O /x A e [} X
100 o Xeap © % o 4 X sch X
D.H. 20/194/58 D.H 20/194/58 O.H, 20/154/58 D.H 204196458 DH 2{)“%!58
D400 HRS. 1120 HRS. Q400 HRS. 1145 HRS. 1729 HRS,
0%—%—-’—(7_'— /
25} e a o \ X o4 o\ Jja 4
S50y & o Ac h . /D X Aw
IOO""‘ - a3 X As o Xa o
D.H. 20/197/58 DH 20/197/58 D.H. 20/1$7/58 H. 20/198/58
0400 HRS. 1015 HRS. 153G HRS. C13C_HRS.
. » CHLOROPHYLL a mgjm? o o CHLOROPHYLL ¢ MSPU/m®
X x CHLOROPHYLL b mgfm® 8 A ASTACIN MSPUfm®

Fig. 30




[Hid

(L

exh

24

3
Y,

9;‘-Hamon, B.V, - (1957).- Mean sea level varlatlons

10.

11.

12,

DIVISION OF FISHERTES AND OCEANOGRAPHY
o REPORTS e

Thomson, J.M. (1956),- Fluetuations‘in catch of
yeilowueye'mullec Aldrichetta forsteri (Cuvier’
and Valenciennes) (Mugilidae).

Nicholls, A.G. (1957),~ The Tasmanian trout fishery.
I, éources of -information and treatment of data.

(For 11m1ted 01rcu1at10n= not available for

_ exchange) ' : : - |

Nicholls, A.G. (195?) - The Tasmanlan trout fishery.
IT1. The fishery of the north west rivers.
(For limited c1rculatlon- not available for .
exchange). ' o

Chittleborough, R.G. (1957).- An analysis of recent
catches o% humpback whales from the stocks in
Groups IV and V. - Prepared for the International
Commission on Whaling.

F.R.V. "Derwent Hunter" Scientific Reports of
Cruises DH3/56, DHY4/56, DH5/56.

Coner? T.Rey-and Downie, R.J, (1957).- 4 line
fishing survey of the fishes of the south=-
eastern Australlan contlnental slope.

Dav1s, P.S, (195?) - .A method for the determinatlon
~of chlorophyll in sea-water.

‘Jlttsé HoR. (195?)o “The 1“0 method for measurlng

2 uptake in mahlne product1v1ty stadles.

on the east Australian coast.

Nicholls, A.G., (1957).- The Tasmanian trout-fishery.
- IIT. Rivers of the north and east. (For
llmlted c1rcu1at10n. not available for exchange).

Nicholls, A, G° (1957) - The populatlon of a trout

-stream and the survival of released fish,
(For limited 01rculation=r notravailable~
.for: exchange) e

F.R.V. "Derwent Hunter" 801ent1f10 Report of
Cruise DH6/56. . - L



13.

1k,
15.

16.
17,
18.

19.

20.

224

23.

2L,

'”155; 

26,

27

Chau, Y.K. (1957).- The coastal circulation of
New South Wales from drift card results
A1953*56-

Kott, Patricia (1957).- Zooplankton of east

Australian waters 1945-54. . -

Queny

F.R.V. "Derwent Hunter" Scientific Reports of
- Cruises DH1/57 - - DHW/57.

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

' Chi'ttleborough, R.G. (1958).- Australian catches

of humpback whales 1957. ‘Prepared for the
Inte?national_Commission on Whaling,

+3

Australian documenfsfprepafed for the -‘Unesco Con:
: ference on the Oceanocgraphy of the Tasman and A
Coral Seas, held at Cronulla, August 9~1l, 1958. -

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

DH5/57 « DH8/57.

F.R.V. "Derwent Hunter" Scientific Reports of Cruises
DH9/57 =~ . DHA2/57. - -

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

Robins, J.P. (1959).- F.R.V. "Marelda" Scientific
o Report of Cruises July 1957 - May 1958. '

Chittleborough, R.G. (1959).- Australian vatches of

_ humpback whales, 1958, Prepared for the Inter-
national Commission on Whaling. '

HiM.A. Ships "Queenborough" and "Quickmatch".
. Scientific Reports of Cruises in 1958,

o]

H.M.4.S. "Warrego". Scientific Reports of Cruises
T1957-58. - L
Thomson, J M. (1959).~ Summary review of .a scientific
survey of Lake Macguarie by C.S.I.R.0. Division

of Fisheries and Oceanography.

&

F.R.V. "Derwent Hunter' Scientific Reports of Cruises
DHL/58 « DH9/58




-

i

29.

30.

Chittleborough, R.G, (1960).~ Australian catches

FUROV.

of humpback whales, 1959,  Prepared for
the International Commission on Whaling.

"Derwent Hunter" Scientific Reports of
Cruises DH10/58 - DH20/58.




