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- INTRODUCTION

F.%.V. "DERVENT HUNTER'
F.R.V. "Derwent Hunter" is the Division’s 72 ft research vessel
operzting from Sydney. She is an auxiliary schooner powered with a

68 h.p. Gardner diessl. She has two Kelvin Hughes echosounders, a
Type 24D end a Type 24%. The deck wirch is hydraulically operated.

Crew
Master - Ceptein k.M. Davies (February 4 ~ June 13, 1959)
- R. Spaulding {July 7-16, 1959) |
Vate - R. Spaulding (February 4 - June 13, 1959)
g - W. Elsmore (July 7-16, 1959)
o Engineer ~ H. O'Donoven (February 4 - March 13, 1959)
= ~ W. Smith (April 7 - July 16, 1959)
y Deckhands - G. Ross (February.4 - June 13, 1959)
X - . Elsmore .
- J. MeVeagh {(July 7-16, 1959)
- T. Norhede
Cook - A. Jackson (February 4 - June 13, 1959)
- A. Hubbard (July 7-16, 1959)

Oceanographical
Assistant - J. Staniforth

The study of the structure and dynamics of the East Australian
Current off Sydney was continued. Scientific Reports of Cruises
DE1/59, 2/59, 6/59, and &/59 desl with data collected during this
study, WMo attempt is made here to relate the data from these crulses;
that will be done in scientific papers published elsewhere.

Cruise 3/59 wes planned te study the Bast Australian Current in
the region of its strongest development off the central and southern
coast of Queensland.

‘Cruises 4/5% and $/5% were concerned with zooplankten.

then citin
C.5.

his report abbreviate as follows.-

gt
T.2.0. Aust. Div. Fish., Ocesncer. Rep. No. 32
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Sruises 5/59, 7/59, and 10/59 were plenned to neasure the rate of
CCso uptake at the Port Hacking 100 m ataticn during 24-hour sampling,

The results of hydrological, primary production, pigments, and
quantitative zocplankton studies appear in ¢.5.1.R.0. Aust. (1961).-
Ocearic investigations in Eastern Australian Waters, F.R.V. Derwent Hunter,
1950, G©,S.1.R.0. Aust. Div. Fish. Ocesnogr. Sta, List 48.
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F.R.V, "DERVWENT HUNTER"

SCIENTIFIC REPORT OF CRUISE DH1/59

February =5, 1959

SCIENTIFIC PERSONNEL

F.H, Davies

L0 TNERARY
This was planned as the fourth of the extended cruises to
study the structure and circulation of the East Lustralian Current.
Ciing to the need for hull repairs, the ship had to return to port
when only five stations had been worked. There is no report on
the hydrology of this eruise because so few stations were worked.
Tables 1 and 2 show the diaztoms and dinoflagellates collected at the
five stations worked. Zcoplankton collections mede at Station
DH1/3/59 are discussed in the scientific report of Cruise Di8/59.
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 DIATONS = CRUISE DH1/59

tations
SPECIES _
1 2 3 4 5
Amphiphora +
Cerataulina pelagica +
Cheestoceros coarctatun + +
Ch. eibenii ) +
Ch. lorenzianuml T
= Ch. vanheurckii : +
¢limacodium frauenfeldisntl + + +
Tucampia zoodiacus
g Hemiaulus membranaceus +
- Lauderis annulata &
Leptocylindrus danicus +
Mastogloia rostrata *
Velosira granulata +
Hitzschia closterium +
i, lengissine *
N. seriata +
Rhizosolenia acuminate +
R. alata + + +
R. delicatula +
R. fragilissime +
R. imbricata +
R, robusta +
. stolterforthii + + +
R. styliformis V. Jatissima +
Streptotheca'indica +
g, thamesls + +
Thalassiothrix frauvenfeldil + + +
T. nitzchioides ' + + + +

Trachyneis aspere +
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TABLE 2

DINOFLAGELIATES - CRUISE DH1/52

Stations
SPECIES

) 1 2 3 4 5
Arphisolenia bidentata : +
Ceratium arietinum +
C. breve *
C. carriense + + * +
¢, deflexun +
¢. furca + + + *
o, fusus t + N
C. karstenii + +
C. kofoidi + M
. MACroceros T s
¢, massiliense + T
C. pulchellum +
C. schmidtii e
0. setaceunm + 4
0. symmetricum t.
. teres Y *
¢. tricheceros +
C. tripos + N + N
C. vultur + *
Ceratocorys horrida- ‘ + + + F
Dinophysis caudata *
D. tripos +
Diplopsalis lenticula : | + Lo
Coniodoma polyedricum ' M
Peridinium crassipes +
P. grande : - - +
Erorocenbrum micans ' I
Pyrophacus horologicum + *
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F.,R.V. "DERWENT HUNTERY

SOTENTIFIC REPORT OF ORUTSE DH2/50

March 2-13, 1959

- SCIENTIFIC FERSONNEL

Part I F.N. Davies {in charge)

Part II  J. Suaulforth (in charge;
Y. Protherc

ZTINERARY

This is the fifth of the extended cruises tc situdy the circulaticn
of the Zast Australian Current. Figure 1 shows the pcsitions of
stations. nydroloblcal sampling, B.T. casts, G.E.K. tows, phyto-
plankton sampling, and zooplankton sampling were done as indicated
in Figure 1 The zooplankton samples taken on this crulse are dis-

cussed in the scientific report of Cruise DH8/59.

(2)  HYDROLOGY ~ D.J. ROCHFOHD

Gecause of adverse weather many stations could not be worked and
the date collected were insufficient tc plot the distribution of
hyvdrological properties aloag the regular section lines.  Only the
following general conclusions can be drawn from the surface distributicn
of certain properties.

Surface temperatures show (Fig. 2) a band of high temperature
{ »26.,0°) water varallel to the coast with centres about 50 miles
offshore in the north and about 100 miles coffshore in the south. Much
cooler water was found elsewhere with the coldest (22.5°C) in the
south-eestern limits of the area. The salinity-temperature relationg
(Fig. 3) separate the surface waters into three regional water masses
(Table 1) and their mixtures. Figure 2 showg the boundaries of these
water masges.

e AR A
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TABLE 1

REGIONAL WATER MASSES FOUND QN CRUISE DH2/59

Salinity Temperature
7, . o
1 ’ 3455 « 34.70 22 - 27_
2 | 35,80 22.5
3 35.40 22.7 - 24.6

The total phosphorus distribution at the surface (Fig. 4)
indicates that the coastal region, dominated by water mass 3 has
the highest total phosphorus and the extreme effshore region,
dominated by weter mags 2, has the lowest. At 300 n much warmer
water vas found along the boundary of water mass 1 (A and B, Fig. 5}. =
The warmest weter wes found at the northern boundary of the stiong
flow to the north-east (C, Fig. 5) and is caused by an-accumulation
of high temperature surface waters and downward mixing (see Section
{(b) Dymamics), : '

(b)  DYNAMICS - B.V. HAMON

Figure 6 shows the dynamic heights (in dyn. em ) relative to
the 1000 decibar level (upper numbers) and the 500 decibar level
(lower numbers),

There is evidence of appreciable flow tc the south off Sydney,
between Stations 9 and 11 (4 and B, Fig. 6) and a strong flow to the
north-east further offshore (Stations 16 and 18, C and D, Fig. 6).

There was a flow to the north between the only two stations
occupied off Coffs Berbour, but there was probably an appreciable
flow to the south between the edge of the continental shelf and the
Nearer of the two staticns.

The computed volume transports and geostrophic surface currents
are as follows:-

Stations Current Transport Direction
9, 11 30 em/sec 10x10° n°/sec S.W.

16, 18 70 32x106 " N.E.
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(c) Py TOPLANKTON - B.J.F.

Teble 3 the gpecies

Toble 2 shows the specie

of dincflagellates collected on this cruise. ceratium dens wWas

collected at Station DH2/16/59; this speckes 1o regarded as &b

indicator of Indian Ocean water and has peern recorded Lrom the east
evious occasicn.

Ahustralian coast on only one PT
seterized by poor coliections of

gtations DH2/12-14/59 vere chara
gtations 1% and 14 had species of Climaccdiuml typical

Tlections but station 13 had only two specles. This

uld be associated with upwelling. '

MPHREY

s of diatoms and

phyboplankton.
of Coral Sea CO
lack of organisms cO
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(4) BIOCHEMISTRY = G.F. HU

vacuwm pump faile
for DiH2/8/59.

hours were nee

st station, results
of questionable
1ittle as two litres

4 during the fir
These rasults are
dad 1o filter as

T

Because the
were cotained ondy
vyalue since 1p te six




TABLE 2

DIATOMS — CRUISE DH2/59

SPECIES

Station

7 &8 9 11 12 13 14, b

17

18

19

22

Asterionella japonica

{limacodium frauenfeldionum

Chastoceros coarctatun
¢h. peruvianum
[,auderia annulata
Mastogloia rostrata
Molosira moniliformis
Nitzschic clesterium
N. longissima

N, seriata

N. sublinearis
Rhizosolenia alata

R. acuminata

R. fragilissima

R. imbricata

R. stolterforthii

R. styliformis
Streptotheca indica
Thalagsiothrix longissima
T. nitzschioides

S,
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Auphisolicnia bLideatata
Ceratium si letinmm
belone

breve _
condelabpun
corrieis 2
coneiliz an
contorti a
contrari-
daciinaium

dama

furea

fusus

Lzxacantnon
Tovptonit

ofaidi

Tamuls

Mmassilicanc
pulchellna
schmidtil
syrmetrd sum

teres

trichoceros

tripos

vultur

Ceratocorys horrida
Diplopsalis Jenticula
Peridinium gronde
Podolampas bipes

F. spinifer
Pyrocystis aseudonoctiluca
Pyrophacus horologicum
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F.R.V, "DERWENT HUNTER!

SUIENTIFIC REPORT OF CRUISE DH3/50

April 7-22, 1959

SCIENTIFTC PERSONNEL

Dr ¥. Wyrtki (in charge)

J. $vaniforth |

This cruise was plarmed to investigate the Bast Lustralian
wrreny in ghe region of its strongest development with sacticons
vertical Lo the coast of Face bslard and northern New Scubh Wiales.

ilure of the G.E.K. end the deep echosounder,

y ; a
it wzs not poszible to carry out the work planned. Only five
hydrology stabtions were won ed and ne report has been prepsred on
theae,

Siz phytoplankton ecllections were made.

CYVOFLANKTON - B.J.F. e
Y ALY

vable 1 shous the diatoms and Teble 2 the dincflagellates
collected na th's cruige. The species in the collections such

as Maztiglols rostrata, M. cevitats, Asterolampra dzllssioms,
Ornithozer 01* bALTavathﬂ Pedelampas spinifers and Cerstiun
£

YW1 are chg ractmrlsblc of the eastern Corsl Ses flsrg,

[y P



DIATONS -

CRUTISE DHz2/5G

Stations

28

30 3

32

33

Asterclempra dallasiang
Ghactocer@s coarcuatum

Ch, Zorenzionunm

Ch. peruviarum

Climacodiun fravenfeldianun
Soscinciiscus linsatus
Fraogilaria sp.

Yemizulus hauclk

Witmschia closterium
N, serizta
Planktoniells gol
Rbizosulonia alata
2. delicatula

K. setigera

R. stciterforthii

. styliformis
Thalescicthrix frouenfeldid
T. nitzschioides

Trachyneis aspera

+

.
+
+ +
+
+
+ +
-+
+

+
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TABLE 2
DINCFLAGELIATES ~ CRUISE DH3/59
Stations
' SPFECIES :

24 28 30 31 32 33
Amphisclenis cstragolus _ +
L. bicdenieta & + +
Ceratium arietinum + +
G, carrisnse + +
C. candselsbrum +
C. contortum +
. deelinatum o+ + + +
C. deflexun +
G. fusus + + + o+ S
C. gibberum +
C. hirundinelisa +
C. karstenii + +
C. kofcidi + +
$. messiliense + +
C. pavillzrdii +
G. pentagenux +
¢, schmigtii + +
C. setaceum + -
C. terss + + +
G. trichocercs + + + + +
C. %tripos -+ + + + + +
¢. vultur + +
eratocorys horrida - * + +
Omithocercus biclaovotus +
0. magnificus +
0. steinii ' + +
Oxytoxum milneri +
Peridinium ceonicum +
F. hirobis +
P. palmipes +
P. murrayl st
Podolampas spinifera + +
Pyrocystis lunuic +
P. pseudecnoctiluca + +




e T R T s T T Sy W TR - YR P it i U (. e TR PSP TE O S P PAR LS N S i e e A TR e TR NTITTERT

e ———— e e b — - - . — - -

April_25-29, 1959

SCIENTIZIC THRSONMNEL

J. Tranter (in charge)
£.G.V, Hammicl

ZO0FLANKTON ~ D.J. THRANTER

The cruise was designed o study the veriical distribution of the
zoopldnkton above and belo 2 thermccliine. The Eden area was chosen
» the investigoubion where 1t is lmown that 2 thermocline persists
dhrAHg the summer menitis.

On April 28, 1959 @ nosition was teken up dus east of Eden
(?7“02’ . 1507198 ) the depth of water being approximately 115 metres.
ﬂthythevvogrioﬂ caeuh 1&1;;0 to show a dlgtlnct thermoeline excapt

it ar 100 m; "~ the summer thermocline was
able 1 gives temperaturc and salinities
April and May 1959.

ES AT THE EDEN
L _AND JAY 1959

.Depth ~ Temperature ©C Selinity
(m) 34055 26/5/59 Z
0 22.% 19.5 35.66 '35.79
10 22.2 A 35,66 -35.79
20 22.0 19.5 35.66 | 35.79
30 21.€ 19.4 35.66 35.79
L0 21.3 12.4 35.66 - 35.79
50 20.5 19.5 35.61 35.79
75 17.0 19.2 35.43 35.77
100 14,8 19.4 35.35 35577
Thermograph records April 29 and 3ué 195G
Terigs erfac: temperoture @ 21°C
Bathytaermograph traces ( vcrage of 4 casts)
Surlace ' 20.7% :
100 m 19.4
0 m 18.3 -
15 m 16.8
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Nevertheless, the sampling programme was cerried cut as
originally planned and the results examined to see if there wes =
chenge in the verticel distribuvion over a 2i-hour period.

Commencing at 1400 hours, elght series of samples were tzlken
with closing type Clarke-Bumpus samplers at the following standard
depths: O, 35, 71, 107 m.  Each series was arranged as follows: -

Henl 1 : horizontal : 35 m : 71 =

Haul 2 L : Om: iC7 =

Haul 3 . : 70-10C n (two samples)
- Haul 4 @ chligue : 53-0 1 ¢ 107-0 m.

) The three horizontal hauls tock two hours from start to finish,
- " but for purpeses of plotiing vertical distribution they are treated a3
having beerl simultaneous. '

On their return %o the laboratory, the samplss were first

weighed and then tenthed to facilitafe counting. The following
species and species groups cecurred in sufficient numbers to merit
conslderation:

COFPEPCDS:

Smell Calenid group {principalily {lausocalanus arcuicornig and
Ctenocalanus vanus), Onczez venusta, hcaritic danae, Nannocalanus minor,
Oithona spp., Calanue tenuicornis, Pleuromammz SpPD., Undinule derwinil,

. Fuchseta marina, lMecvnocera clausi.

OIKCFLEURA )

SKLFS (principally Thalis democratica)
CHAETOGNATHA

EUPHAUSIIDS

GLSTROPOD LARVAE

Results

BIOMASS: The deptlh distwlibution of zecplauxbon viomass (Fig. 1) ]
appears to suggest a diurnal cycle of vertical migraticn: there would
appear to be an aggregration towsrds the surface at and after dusk and
a downward dispersal after midnight; at dawn, the zooplankton would
appear to be concentrated in deep water, rising to the surface at

midday.
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This labter unusual feature is cctually misleading., The
lzte morning ascent is really & separate sequence, due to & swarm
of salps and nobt to the zooplankton zs a whole (Fig. 2).°

Salps: The salp swarm responsible for this erronecus
impressicn consisted predominently of Thalia democratica, The
vertical distribution pattern of this group is very variable.

TCTAL COPEPODS: When copepods alone are considered (Fig. 3) it is
cbvious that, far frem there having been a surface eggregation ab
midday as tbe distribution of biomass might suggest, there was an
avoidance of the surfece throughout the day; nevertheless, the
meximum density was not in deep water as one would expect, but at
35 m (except 1n whe 0B00-0900 hour series).

fmong the copencds, the most common specles were as follows:-
£ el s

(1) Onecemes vepusha:  an upper waber species, the vast
majorivy congregating above 50 m; within this layer,
the dist~ibubic: is constant, although there is a -
sli_r% tendency o aveid the surface in the late
morring and to concentrate at the surface in the
evening.

(2} The emall calanid group: fairly evenly distributed
throushout the water ol T sampled slight
concentrotion towards the surface in the evening
and £t down, and possibly z descent between these
times; in Cto nocsiznus venus an obvious descent
tewards midday; in Cleusocalanus arcuicornis this
wes less morkeC; & heavy pateh (both species)
occurred v 35 m just after middsy.

(3) hcartis danze: tended to concentrate between 50 m
and 100 m at all tlmes, distribution fairly constant;
no evidence of & diurnal migration cycle.

(4) Nannocalarus minor: distributed fairly evenly
throughout the weter column; scme evidence of an
ascent during the hours of darkness, a surface
concenUTMULnﬁ round ahout dawn, and slight descent

(5) Qithona: (reatest frequency below 25 m; distribution
nstent:; no evidence of vertical migration. y
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The following species were less commen than those menticned
above, but their distribution was sufficiently crntinuous to show
whether or not vertical migretion had occurred.

(6) Calanus btenuicornis: predeminantly, in some cases
‘sxclusively, below 50 m (Fig. 4); below this level,
apparently an ascent towards midnight and towards midday
and a descent in the early morning. *

(7) FPleuromammz spp.: distribution similar to that of
Calanus tenuicornis; occurred below 50 m with 2 similar
but more definite migration cycle.

(8) Undinule darwinii: in contrast to Pleuromsmma ana

. Calanus tenuicornis, an unper water species; few
. specimens taken below 75 m; distribution suggests a
vertical migration of the following pattern; contlnuous
ascent Trom 75 m during the day reaching the surface in
the evening: dispersal after midrnighi; sudden ascenv =t
dzvm follcved immediately by an equally sudden-descent
(Fig. 5).

(9) Euchaete maring: 2180 &n GpSY Waler gnecies, OCCUYTing
mainly zbove 75 my an irreguler distribution which could
be due either to patchiness or to vertical migrationg
tended during the doy to be absent from the surface and
densest at 55 m.

{10) Hecvnogers clausi: foirly even distribution down to 100 m;
ho evidence of vertical migration.

OIKOPLEURA: =n upper weter group found in highest concentrations above
50 m; depth distribution changed distinctly from series to series tut
difficult to decide whether this is the pesult of vertical distribution
~r of patchiness; heavy concentrations at the surface during the
middle of the day.
CEAETOGNATHS: evenly distributed down +to 100 m where the density
repidly decreased; noncentrated in the 50-100 m layer towards dawh,
dispersing towards midday particularly surfocewards; otherwise the
distribution showed little chenge with time; behaviour similar to
that of Oikcpleura and the salps.

FUPHLUSIIDS: occurred throughout the upper 100 m, and probably
oxtended well beclow this; towards midnight the centre of distribution
moved surfaocewards and affer midnight descended; & properiion steyed
et 35 m during the middle of the day.
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GLSTROPOD LiNVLE: oeccurred in densc pabches, the henviedt being .
Tound at the surface at ¢ mime: this swarm made o slight dossent
towards midnight ond staved at this level through the sarly hours
of the morning; the denscr pstches cccurred in tha upper 50 m
and wvere extremely strotified. '

The results of this cruise are discussed at the end of the
report on Cruise DHO/5S.
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TEGEIDS FOR. FIGUHES

Gruise DEA/5S

" e

during 24-hour

Fige o= Depth distribution of bjomass
pericd.
Fig, 2.- Depth distributior of salps (principelly The22 Thalia
ggmocratica) during R4-hour period. '
Fig. 3.- Depth digtribution of total copepeds during 24-hour
period.
Fig. he= D8 Yol dlstrlbut*on of Calanus tapuicornis during
2L-h01r G“rlo&.
Fig. De- Depth distripution of Undinwla darwinii during

24whou“ perlod
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F.R.V. "DEZVENT HUNTER!

SOTEFTIFIC BEPORT OF CRUISE DHS5/59

Mav_5-6. 1959

SCIENTIFIC FoRSONVEL

¥, Dyson (in charge)

o

J. Staniforth
TTINERAHY

This was a cruise to carry out prlnarv production studies at
the Port Hacking 100 m station (Position 34 C05130m8, 151°15130"E. ).

SCIBATIFIC RESULTS

Primary_ Production

Semples in duplicate were taken from O, 25, 50, and 100 = at
0530 rours. These were incubated both in light bath and in situ.

Light penstration messurements were taken at two-hourly

inservals from D800 hours

Biochemictry

Pigmernt camples were collected et ¢, 25, 50, and 100 m.

T

|
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F.R.V. "DERVENT HUETERY

SCIRNTIFIC REPORT OF CRUISE DEG/59

Moy 9-27, 1959

SCIENTIFIC PERSONNEL

I. Staniferth {in charge)
R. Bradley

ITINERGRY

_This ie the sixih of the exbended cruises from F.R.V.
"Depwent Huntex" to study the circulation of the Bast
fustralian Current. Tigure 1 shows the positdens of
etotions. Hydrological sampling, B.T.casus, G.E.K.
and sampling for phytoplankion, primary production, pig
and zooplankton was done 2s indieated in TFigure 1.
zooplonkton taken at Stations DHE/43, 45, 48, 59, 64/
discussed in the scientific report of Cruise DHE/59,

o ook

4
ments,
he

12
Q
7

3

-

is

SCIFNTIFIC REPCITS

(2) EYDROLOGY - D.J. ROCEFORD

Sampling was carried out at O, 25, 50, 75, 10C, 150, 200,
256G, 300, 500, 750, 1000, ond 1500 =. -

The distributicn of hydrclogical properties along
Sechions 1, 2, end 4 (Fig. 1) is discussed here.

(1) Tempersture
(i) Section 1. (Fig. 2)

The highest surfece temperature (22,76P%) was found at
the western end of this section ond the lowest (19.807C) in
the middle. Ko thermocline was present.

(11) Section 2, (Fig. 3
. 8] -
Surface temperatures greater Ehan 2270 were found along

this section with the highest (22.8°C) towards the eastern limit.
llo thermocline was found.
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(1i1) Section 4. (Fig. 4)

Surface tempersiures greater than 2 O¢ were found towards the
western gnd of the section ot Stetions Du6/60-61/59 with = maximum
of 22,970

. Yo opprecichle development of & thermocling wes Tound.
( 2) _D’@ESitV G.t
(i) Secction 1. (Fige 5)
vuch lighter surfsce woters were round ot the western end of
this scction zsgocinted with the high temperature water of this region
(Fig. 2). The meximum vertical gradient of density (0.010¢/m) was

observed at Station DEE/L5/5G at abcut 80 m.

{i1) Secition 2. (Fi

-

o
,5!

6)

The lightest surface waters were found al the coastal Station
DHb/56/59 where a surface density ~f 24,74 and a vertical density =
gradient occurrad of 0.045 Gt/m' Elscwhere the greatest extent cf
lTight weters (less than 25.90 Oi) was found at Stations DH6/52-53/59.

(131) Section 4. (Fio. 7)

The ¢ waters were found at Station DH6/61/59.
i verticel gradient .13 Gt/ﬁ occurred ot zbout 100 m between

of
Stations DHA/AG =nd 61/59.

(2) Selinity’
(i) Section 1. (Fig. 8)

Selinities slong vhis sectlion were highest (35.75-35,84%)
ot the surface and decressed with depth te the selinity minimum at
about 1000 m.

(i) Section 2. (Fig. 9)
galinities on this section were highest (35,81-35.84%)  ab the
surface and decreesed with depth to the salinity minimum at about
1000 m. The coastal station DH6/56/59 had a much lower surface
selinity (35.,68%). ‘ :

(1ii) Section 4. (Fig. 10)

. aurfoee salinities varied from 34 TT-34,. 8% end decreased with
quth st m1l stations. The cozstal station had surfoce salinities of
35.934%..

»
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(4) Percentage Cxveen Ssturation

(1) Section 1. (Fig- 11
Surface wabers varied from 98-102 % saturation along this

section. The coastal Statiocn DH6/A1/5S had a value of 106 %

saturation. Velues decreaced with depth at 2]l stations.

(ii) Section 2. (Fig. 12) ’

gurface values ranged from 97-103 % oxygen saturatlon. The .
values decreased with depth at 211 stations excent DH6/55/59 where
o secondary meximum value occurred at about €0 m.

(111) Section 4. (Fig: 13}

it the most easterly sbatlon, DH6/63/59. supersaturatea
waters extended down to about 160 m, with 2 meximum valne of 110 %
st 141 m. A& subsurface szturstion maximum was alsc observed atb
other stations along this section at depths of 20-40 m and with
velues betwesn 102 and 104 %. Below this maximum volues decreased
everywhere with depth.

(5) Total Phogphorus

(1) Section 1. (Fig- 14)

Surface velues varied from 0.03-0.47 pg at./l. In the
sastern half of the seciiom, values decreased from the surface to
o minimum pebween 30 and 100 @ and then increassed to the deesnest
levels. 1In the western hall, valuss inersased from the suriace
+o a maximum between 30 gnd 70 m =nd then increzsed in the deeper
waters. :

(ii) Section 2. (Fig. 15)

Surface values ranged from 0.31- 0,42 HE at./1. Throughout
the section values decreased with depth to a pinimum at about
30-80 m. - Nelow this minimum vaiUues ineresscd with depth. A%
Stations DHR6/59 and 56/59 & marked meximum (C.54 ~0.55 Hg et./1.)
was found in the upper 30 m.

(3ii) Section 4. (Fig. 16}
Ssurface values varied from 0.32 -0.43 M at./1. . £ minimum

was found at all stations at depths between 30 and 90 m.  Below
these depths values increased with depth.
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(6) Horizental Distribution of Prrperties

Surface bemperaturss sreater than 22,59 were recorded in the north-
west and scuth-ezst along the path of the anticlockwise gyral (see Section

(b) Dynamics).
(1i) Regicnal Vater Masses
ty—ﬁemperature relations of surface waters {(Fig. 18) have

as miwtures of twn regional water masscs (Table 1) with
ione in coastcl regions (A4 and E, Fig. 18).

The szl
been int s

Temperavure Salinivy
O Z.
2 1908 - 20.1 35-75 - 35-77

The location of these two regional water masses 1s shown in Figure 7.
Water mass § was entering from the north and mixing with weter mass 2
in the region east of Sydney. The mixed waters occupied the south-

fa

eastern and eastern 1imits of the region.

1

(iii} Tcial Phosphorus

[

Tigure 19 shows the distributicn of total phosphcrus at the surface
in relation to the water masses of Figure 17. It appears probable

that the regicnal water mess from the north hed & total phosphorus con-
tent of 0.30-0.35 fg at./l. and thet to the east of Sydney ome of °
0,38 - 0.42 pg at./l. i

(b) TDYNAMICS - B,V. HAMON

bz

izure 20 shows the contours of dynamic height (in dym. cm) relative
tm +ha 1000 decibar level. ‘

There is evidence of eppreciable easterly flow 15C miles east of
Sydney, bub the observations are scattered, and the contours shcwn should
nct be interpreted toc rigidly.
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The volume transport and meaa geostrophic surface current
between Shations 45 and 53 ‘{4 and B, Fig. 20) were found to be
19.5 x 10 ‘w~/sec znd 31 cn/see respectively, relative te 1000
decibars.

(¢) BYTQPLANKTON - E.J.F. 00D

Table 2 lists the diatoms end Teble 3 the dinoflagellates
from the semples taken on this crulse. The flora is essentlclly
tropical with several species, for cxemple Cerstium sendculatunm
end §. digitatum, recorded [rom the South'Pacific; but not
‘previously found in these investipations.

(¢)  FRIMLRY FRODUCTION - W. DYSON

Figure 21 shows the positions of the stations where the
productivity sonpling was carried out.

it four stabicns the rate of GO, upteke was determined by
the in gitu incubotion method together with the ligat bath
incubaticn method. it the remeinder of the statilons +he light
beth incubation method was used.

Light penetration measurements were &iso mode whenever cch-
venient&at tae productivity stations.

Hegults

—m e

mo of the weter column as calculated I : T
procuchion.  On both sections the highest figures were obtained &%
the stotions farbhest Trom the cozst digh resulis were 21s0

s,
ooheined in the middle of both seetion lines.

. Figures 22, 23, 24, and 25 ghow the rates of G0y upteks ns
deterrined by the two methods of incubation. In most cases the

rate of uptake as determined by the in gitu incubztion is grenter
than the light-bath incubation method b.b not a8 high as expected,

nor is the correlation very good.

{¢) BIOCHEMISTRY - G.F. HUMPHEEY

vieighted averages for pigments were calculated zceording 1O

Humphrey (1960) for the water eclumn to 100 m.  The results STC¢
given in Table 4, which contains also the corresponding valuss 10T
the 100 m station off Sydner. It can he sesn that there wse 70
great variation in pigment ccncentraiion over the whole region £rew
Sydney tc Losd Howe Igland. The depth profiles (Fig. 26) do nov

show any consistent chenge with pogition or time of sempling.
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DIATOMS - CRUISE Di6/59

Stationas

41

Amphiprora alata
Bacteriactrum comosum

-B. delicatulum
~B. hyalinum

B. varisns

Bellerochea malleus
‘Biddulphia chinensis
Cerataulina pelagica
‘Chaetoceros affinis

Ch. coarctatum

‘Ch. coneavicorne

Ch. decipiens

Ch. dentiewlatum

Ch. didymus

Ch. lorenzianun

Ch. neapolitanum

Ch. peruvianum

Ch. teres

Ch. vanheurclkii
Climacodium frauenfeldianum
Climacosphenia moniligera
Gorethron crisphilum
Dactyliosolén mediterraneum
Pitylum brightwellii ‘
Eucampia zoodiacus
Gossleriella tropica

42 43 46 4T L9 50 51 52 55 5659 60 61 62 63 65
+
+ + + +
+
+
+
+ +
+ +
+ . + + + + +
: +
+
+ + + o+ + + 4+ + 4+
+ -
+
-+
+ + + o+ o+
+ + + + + + +
+
+ + o+ o+ 4 + + + + + o+ + +
-+
+
EN
+
+
+




DIATOKS — GRUISE DH6/59

SPECILES Staticens

L1 42 43 46 47 49 50 51 52 53 54 55 56 59 60 61 62 63

Guinardia flaccida + + + + +
Bemizulus hauckii +

Lauderia annulata + : + + +
Leptocylindrus danicus + roor s

Melcsira crenulata +

M. granulata | N

Navicula membranaces. . +

Nitzschia closterium . o +
N. longissima v. parva b + +
Planktoniella sol + o+ + + + 4 "
Rhizosolenia alata + 4 + o+ + o+ + 4+
R. bergonii +

R. calcar-avis

R. clevel : >

. delicatula +

. hebetata . semispina + + + "
imbricata + + +

. setigera +

. stolterforthii + 4+ + o+ + ER + + + v+ + +
. styliformis . +

Stephanopyxis palmerizna +

Streptotheca thamesis .+

Thalaasiosira frauenfeldii + i + + +

T. hyalina +

T. longissima
-T-, nitzschicides - + e * + + +
T, rotula + +

T, subtilis : +

o4 o+ e+ 4

<+
+
+

mm?@ww

+

- gy -




TABLT 3

DUNOFTAGRILATES -~ CRULSH DHG/59

CPECIES Stations

— e rar——— v b

A1 42 43 46 4T 49 50 51 52 53 54 55 56

Amphi solenino astrogalus

A. bidentota .+ + + o+ + b + *+
A. curvata

A. Jlemmermannii

A. palaeotheroides

A. thrinax +
Ceratium ariectinum _ +
C. axiale ‘
C. belcne + o+ 4 +
C. breve’ ‘ + .
C. Buceros . + o« + o+ 4 +
“verelaviger +
v, molle
5o caridelabrum + 4+ +
. carriense + + +
Jo cephalotum +
'o coneilions + " +
- cotttortum + + . +
. contrariws + . +
'+ declinatym ‘ + 4+ _ + + )
o deflexum T + + +
o digitatum , o o S . R
» euarcuatum ¥4 ‘ s
. extensum + + o+ + + + + + + +
. falcatifcrme oo o . & )
. falcatum + + +

JETr .

+
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DINOI‘LAGFLLATLS - CRUISE DH6/59

GPEC

9 tatlons

41 42

T3 a6 47 49 50 51 52 53 54 5556 59 60

61

62 63 65

-

tium furca
Tusus
rallicum
geniculatum
cibberun
grovidum
hexacanthum
incisum
inflatum
karstenii
kofoidi
longinum
1ongirostrum
Junula
MACTOCETCS
massiliense
pavillardii
pentagonun
platycorne
praelongunm
pulchellum
ranipes
setaceum

~ gymmetricum

., schmidlbii

, teres

. tripos

. trichoceros

. wndtur

+ +
+

T
EN

o+ o+

+

o+ + +

+

+ 4+ v 4

+ + b 4+

+ oo+ o+

+

o+ o+ 4

[P

- g —
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RTINS - Goned

DIFOFLAGRLTATES - CRULEM_DHOLZS

g ca bt ionsg ?
ApReTRG — S A e a3 it e ..,_. ,...-__..ﬂ.,.: e e i
i 0 A SO SR Y - 3 e - - - ~ - e i} ~ = s
i PR A ."‘,{: S PASI® 51 52 LI Ao 56 59 (ra h1 62 63 &s Ol
Jovntosarye horridn - o S+ L S g
| 3

. armata

ladopy=is brachiclota +
yinophysis similis

rnithocercus magni’icus

woyboxum subulatam +
), scolopax

arahistionels rotundata

eridinium claudicans

Y. elegans ' +

?. grande

P, hirobis

P, latispinum

Phalacroma cuneaba

Podolampas bipes

P, palmipes _ ‘ +

P. spinifer

Pyrocystis acuta

P, fusiformis :

P. hamulus v. semicircularis + :
P, lunula ' +
P. pseudonoctiluca

P. robusta
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TABLE

WEIGHTED AVERAGES FOR PIGMENTS IN THE WATER COLUMN TO 100 m

i1/5/59
12/5/59
13/5/59
19/5/59
go/5/5§

31/5/59
23/5/59

0630
4200
0730
1930
0630
12C0
1245
2000
0645
1430
0900
0630

1120

Chlorophyll Chlorgphzll Chilorophyll Agtacin
a C

0.329 0.101 0.815 0. 166
0.509 0.188 0.755 0. 260
0. 440 0.118 0.576 0.349
0.801 0. 144 0. 864 0,172
0.456 0.144 0.673 0. 210
0.466 G.111 0.533 0. 048
0.414 0.103 0.624 0.08C
0.298 0.085 0.331 0.050
0.329 0.103 C.413 0. 065
0.346 0.138 0.598 0.105
0.415 0,165 0.76C 0.168
0.373 0.178 0.790 0.134
0.369 0. 154 0.779 0.189

——
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IEGENDS FOR FIGURES
Cruisg DHO/59
*ig. 1. Track chart showing pesitions of stations.
Fiz. 2. Section 1. [Distribution of temperature {°C),
surface to 1500 .
Fig. 5. Secticn 2. Temperature.
Fig. 4. Section 4. Temperature. .
Fig. 5. decuiou j. Distsibution of density ( 0.}, surface
to 1500 .
Fig. &, Secticn 2. 0Oy
Tig. 7. B8eclbion 4. Oy
Pig. 2. Section 1. Distribution of salinity (%), surface
to 1500 o
Fig, 9. Scetion 2. Salinity.
Fig. 10. Section 4. Salinity.
Fig. 11. Section 1. Distribution of percentage oxygen
saturation, surfece to 1500 m,
Fig. 12. BSection 2, Percentege oxygen saturation.
Fig. 13. Section 4. Percentoge oxygen saturaticon.
Fig. 14. Section 1. Distribution of total phosphorus ( Mg
surface to 1500 m.
Fig. 15. Section 2. Total phosphorus.
Fig. 16. Section 4. U'wtal phosphorus.
Fig., 17. Temperature distribution at ths surface.
Revmdaries of regional water masgses are indicated.
Fig. 18. Surface temperature-selinity dicgran sheowing sub-
division into regisnal water masses.
Fig. 19. Surfzce distribution of totel phosphorus ( & ate/1.)

in pelation to regional water mass distribution.

. — .
- i

at./l.),

”
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20.- Gontours of dynamic heights in dyrnemic centimetres
(1000 decibars).

Fig. 21.- Rate of production of 00, (mgC/day/u?). Top figure
.is Station number, lover figure is rate of producthion,

Fig. 22.- Rate of €0, uptzie at Station DHE/A5/50.

Fig. 23.- BRate of CO, uptake at Station DH6/48}59,

Fig. 24.- Rate of 00, uptake at Station DHA/62/50,

Fig. 25.- Rate of COé uptake at Staticn DH6/64/59.

. 26.- Verticzl profiles for pigments.
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T.R.V. "DERVENT HUNTER"

SOTRWTIRIC REPORT OF CRUISE DH7/59

June 3. 1959

"

SCIENTIFIC PEROONNEL

Dyson (in charge)
ITTINERART

This was a cruise to carry out nrlﬂarv production studles at
tha Port Hacking 100 m station (”O"ltlon 34°05130"5., 151 O15130"E, )

Primary Producticon

Samples were taken in duplicate at O, 25, 50, and 100 m at
0530, 1130, and 163C hours., These wére incubated in light bath
and in situ.

Light penetration measurements were taken four timas.

Biochemistrv

Pigment semples were collected 2t G, 25, 50, =nd 100 m.
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F.R.V. "DERWDNT HUNTER"

SO TENTIFIC BEPORT OF CRUISE DHE/59

June A=13, 1959

SCIENTIFIC PERSCONEAL

3. Staniforth (in charge)
J.%. Frothere
D. Llewellyn

T T Y

e et pmrt e s

This is.the last of the series of extended cruises by F.E.V.
" Darwent Hunter! to study the cireulation of the Bast Austrslion
Figure 1 shows the positions of ctetions.  Only two

Current. !
cections were worked on this eruise. hyarologch sampling, B.I

casts, G-E.K. tows, si mplse for primary pro action, pigment, piyio-

-
g u“ankton, and zooplankton studies werc taken. The =zcoplankion
- Lalan from certain stations on Cru isss DH1/59, 2/55, 6/59, and
; 8/59 are discussed in this report.
(2) HIDROLOGY - D.J, RCCHFCRD .
- Somples were teken av b, 25, 50, 75, 100, 150, 200, 250, 200
) 500, 750, 1000, and 1500 m. Paired protected and unprotectad
fhevmometers were used below 100w +o determine the desvpith of sompli
( 1) Temperature
-’
(1) Section 1.  {Fig. 2)
The meximum surface temperature (16.72°C) was found close te
: the western end of the ssction. Fastward from thls rrﬂﬁﬂn suriace,
temperatures decrcased o 18.70°C and then increased again o 1504
‘{ (11) Section 2. (Fig. 3)
% The meximum surface temperature (24.30°C) ocourrsd towerds th
4 wesbern end of the section and was separated from another comparive
R hizh hempers tuvc remion to the east by waters with o temperaturs ol
j (2) Dengity (04)
; (1) Seetion 1.  (Fig. 4)
8 Qurfecs waters at the western cnd of the section were lignter
» tkan clsewherc. These predominated down to about 120 m. HOWSVEL
xl"ﬂ A
.-') V
s
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towards the eastern end of the section lighter waters were found deeper.
A weoek pycnocline (O.GTEOt/m) was found between Stations pHs/71 end
72/59 st 75 te 175 m. was VL

(i1) Sectlon 2. (Fig., 5) -
e lightest surface water (04R5.06 was found towards the western

end of the section and at Stations D&/ 76-79/59 near the eastern énd.

No pyenocline of any magnitude OCCUITEG
(3) Salinity
(1) section 1. (Fig. 6)

gurfzce szlinities varied between 35.73 and 35.81% and decreased
with depth o a minimun at, between 900 and 1000 .

(i) Section 2. (Fig.-v)

gqurface salinities were high, renging from 25,71 to 35.91% and
decreased with depth to & minimum at 1000-1100 =.

(1) Percentuge Oxygen Saturation

(i} Section 1. (Fig. 8)

The surfoce wabters were generally undersaturated. Percentage
caturetion values decreased from the surface except at Station DH&/76/59
Where several inversions occurred, '

(1i) Section 2. (Fig. 9}

-Surfzce webers were predominently supersaturated. Percentage

copuration values decreased ¢rom the surface excepb for small inversions

~t Stations DHE/T7 and 78/59.

(5) Totzl Fhosphorus

(i) Section 1. (Fig. 10)

surface values varied from-0.37-0.50 12 at./1. - A subsurface
minimum occurred at Stations DH8/T0, 71, and 76/5% at depths -of - 75 -to
1n7 . Balew this minimim values_increased with depth.- S

(i1) Section 2.  (Fig. 11)

Surface valies varied from 0.32 to 0.55 g at./L. There was &

a

cubsurface meximun between 40 and 150 at all Stations except DHE/T7/5%+

i - o S L il aiba it
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(6) Horizental Distribution of Properties
(1) Temperature (Fig. 12)
Surface temperatures were highest (21.30%) in the north-vesi,
Minimum surface temperatures (18.70°C) cceurrcd tovards the scuthogw-:

linit of the region.

A2) Total phogchorus (Fig. 13)

Figure 13 shows the distributionsat the
phorus.

(17} Rezional Water Masses

. -
i

Temperature-salinity relations indicate (Fig.
regional water masses could be distinguished (Table 1

TABIE 1

REGTONAL WATER MASSES

Temperature " Salinity
9C Z
‘! 21-0-22-3 35082— 35.93
2 18.5-19.0 35.68- 25,77
Regional water mass 1 wes found in the north-west and was the
deminant component of the mixed webers along Seetion 2 (Fig. 12).
Reglonal water mass 2 occupied the central and extreme eastern limits

of Section 7.

Figure 13 indicates that there was ne clear associztion batuwecn
surface total phosphorus and the regicnal water masses.

(b)  DYNAMICS — B.V. HAMON

H@me15shmstm;@mmﬁcmﬂgmsinﬁmanccamﬁmMEs
relative to the 1000 decibar surface. Contours have been drown ot
intervals of 10 dynamic centimetres. Velues in brockets Were
citrined by ewtearolation of the ohserved density-depth curve.

(e)

PHYTOPLANKTON - E.J,F. WOOD

Tables 2 and 3 list the diatoms and dinoflageilates collacted
from all stations on this cruise.
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(3) IRIMARY TRODUCTION - . DYSON

This cruise was to have repeated the programme of Cruise DH6/59
Hut was_'c ninated after two sections had been worked. On the first
section, tuo stetions were cccupied for 12 hours sc that all dasy in situ

measurenen ts OL the rate of CO, uptake could be mede. Measurements
e COq upteke by tﬁe light bath incubation method were made

utl ons ﬂncludlnﬁ the all dzy stations.

of the va

4
L
at five st

cme light penetration méasurements were made bub as the submarine
photometer was not operating correctly the results are not reliable.

Figurés 16 and 17 show the resuits of the CO2 uptake measurements

zs made ©y the two methods of incubstion. At Station DH8/73/59 the
vesults ghow good ecrrelation although the in sity results are not as
high as would be expected.  The light-bath incubstion results show
1ivtle variaticn between the samples collscted over a 10-hour period.
At Stabion DH8/76/59 there is greater variation between the 11ght bath
incubatlion res ults which is to be expected in the light of previous
evidence supporting a diurnal eycle in the rate of production.

(e)  PIOCHEMISTRY ~ G.F. BUMPHRFY

veighted avarages were calculated cccording to Humphrey (1960)
for the water column to 100 m. The results zre given in Table 4,
nich tains also the corresponding figures for the 100 m station
cff Sydney Thers was little variation along the line from Sydney
Laee were similar to those obtained on Cruise 6 during the
nonth. Az for Cruise 6, the depth profiles (Fig. 18) dc not
show agy consistent change with position or time of sampling.

{f)  ZOOFLAN¥TON — D.J. TRANTER

In this report collections of zooplankton tzken on Cruises DH1/59,
2/59, 6/59g end §/59 are discussed. Figure 19 shows the position of
cach o the stations at which colleections were made. These are grouped
te seven areas of which two, A and G, were neaer the shelf.

Collections were made with Clarke- Bunpus units hauled obliquely

fiom 202 A (ir one case, 250 m) to the surface. On the ayerage 10 M
“ioCoheuntor was filtered ang the czteh from (appro .) 1 M counted.

The p%Oﬂﬁs of the whole sample wes determined prior fo tenthing. Full
tetails are given in Tables 5 and 5a.
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Duplicate samples were obtained ai nine st tiﬁns; T thase
three vere from adjacent samplers, and the remzinder from consecubive
hauls ot .the one station. In general, determln tions and counts for

duplicates were of the same order.

The average standlng stock of planiton at coastal area 4 wos
greater than that to the north at coastal arca G (Table 6) Offshore
stations with the exceptlon of D&6/45 (May 11) werc about half ag
as the coastal sreas. _

The offshore s tatlons were choracterized, in general, by Leartia
danae, Oncoea venusta, Mecynocera clausi, and to & lesser extent
Nennocalenus minor, During Moy and June, this faune was found also
ot the inshore stations, replacing a faunz characterized by Icmora
turbinata end the Cladoceran Evadne tergestina (Table 7). hwﬂ

suggestive of a coastel influence in late summer 2nd an oce
influence in autumn

is

13



DIATOMS ~ CRUTAD DHD 59

Ty L i

SELOTES ' ‘ T S5tations
[ R Y

(R — ,_.T-_ L

TR RGN T L, e 6 7 8. e Bn &1 82 83 €4

Cerataulina pelagicza + ok S "

Chasioceros .soo: chbobun ‘ + + -

Ch. eibenii o

Ch. lorenzianunm + -+

Ch. peruvianum

Ch. teres - +

Glimacodium fraueni'eldianum : : +

Coscinediscus centialis -+

{. concinnus +

Dactyliosolen maditerranen -

Dincphysis schroederi , + )

D. tripea ‘ + -~

Guinardis flaccida A -+ + = -

Hemisulus hauckii +

Nitzschia seriata + o+

Planktoniella sol +

Rhizogolenia alata + 4+ o+ o+ 3 + + + o+
V. graciliima +

R. bergonii . +

R, calcar avis +

R. cylindrus _ +

R. imbricata +

R. gtolterforthii ‘ : . - + 4+ o+ o+ : Cox ' + o+

R. styliformis , & + + +
v. latissina + +

Schroederella delicatula A + - +

Stephanopyxis palmeriana + +

Thalassiogira subtilis + o+ o+ o+ + o+ +

Thalassiothrix longissima + + +

Th. nitzschioides + o+

+

+

+ o+ +
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EABTE 3
|’ DINOPLAGELLATES ~ CRUISE Dile/59
H Statione
{f SPECIES : :
68 69 70 71 72 M3 TL 75 6 71 18 g 80 81 82 83 84

|

Amphisolenia bidentata L R - +

A, thrinax + .
| Ceratium axiale +
| C. buceros _ + + + +
| C. candelabrum + A

C. carriense + + +
. C.. coneilians +
' C. contortum + "
. C. contrarium x
I C. declinatum + I
[ C. extensum o + + + + R )
C C. falcatiforme + 1
| C. falecatum i + + +
| C. furca + “+ + + + + +
. C. fusus A S + o 4 +
C. gallicum + + 4
| C. gravidum -
/' C. horridum + * +

C. incisum + 4 +

C. karstenii - + + + 4

C. kofoidi + + -
‘:p C. JTunula + + + + +




DINCTTAGELLATES - GRUISE DHS/59

SPECIES

Gt adtion s

68 69 70

71

72 T3 4 75 7% 7

7879 .80 &1

Ceratium massilienge
« pavillardii

. pentagonum

. pualchellum

. ranipes

. tereg

« trichoceros

C. tripog

C. wltur

Geratocorys horrida
Oxytoxum scolopax
Peridiniun murrayi

P. oblongum

P. gteinii

Podolampas palmipes
P, spinifer
Pyrocystls fusiformis
P. hamulus v. semicircularis
P. paeudonoctilues

SRS NS NeNeNe

+ + + +
+

, .
IR
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WEIGHTED'AVERAGES FOR FIGMENTS TN THE WATER COLUMN TO 100 =

5/6/59
5/6/59

7/6/59

£/6/59

CLA0

0630

1145

1655

1845

0630

1200
1715

Chlorophyll Ohlor9phyll Chlorophyll  Astacin
ol b ' <

0.5C3 0.210 G.655 0.160
- 0,483 0.219 0,666 0.110
'0.299 0. 200 0. 400 0.078
0.539 0.185 0,670 0.114
0.294, 0.082 S 0.123
0.331 0.103 0.274 0.053
0.509 0,176 0.373 0.Q7C
0.408 0.166 0. 4G5 C.138
C.345 0.178 C.746 0.473
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?OOPIANW”OV DQTA

Statica (DH/9)
Position

Date

Time

Depth (m)
Tenmparatire (°C)
Salinity (%)

Volume filtered (M3)
Bionass (mg/M°) .

DI /3/59

3491215,
151°361E.
5.2.59
0100
300m -0
244 8-24,.9

34.7-35.6"

9.1 (10,8)
36 {50)

TD'-‘D HU n

TEOT

2 2 / Q.-

.\..J

10]- 'rl‘\a J o' Ci.l

STATION m T [L

032/8/59
329088,
15193611,

23.2.59

250 m =0
10.0-23.5
34,8-35.5
6.3 (10.1)
95 (79)

Dﬁ2/11/59 mrﬁ/14,>9
3570718, 2454315,
150708 I, 15890218,
4Le3.59 6.3.57
1630 -
300 m -0 300 m- 0O
14.0=26.4, 12.2-22.,6
35.3-35.6  35.1-35.6
11.3 (11.7) 10.2
18 (26) 20

ES /_’5 S
Dﬁ6/43/59 Ddb/z /39
34°10'8. 347378,
151937E. 153955 1E.
9.5.59 11.5.59
1625 1855
300 m - 0O 300 m -0
13.8-20.1  11.6-19.8
35.3-35.7 35.0-35.8
8.4 (6.3) 10 (10.5)
65 (76)

4 (91)

MAJOR GROUFS

Copepods
Appoendicularia
Sélps
Chaetognaths
Euphausiids
Cladocera
Pteropods
Othcrs

. §
 NUMBER FER CUBIC METRE (THE VALUES IN BRACKETS ARE THOSE FOR A DUPLICATE SAMFIE) &y
1 N
116 (75 105 (100 59 (51) -8 172 (128) 164 (126) i
] ggzg 21 §31)) 2 (3 .3 29 (19) 24 (16) iJ
©7(8) 26 (24) 5 (11) 3 | ¥
6 (5) (6) 4 (9) 2 8 (8) 11 (10) ;
g8 (3) 1 2 {2) j
14 (17) 22 (20) 10 (2) 2 : ‘ i
4 (1) 3 (3) (1) (10) (4) 2
9 (14) 26 (21) (11) 1 24 (16) 14, (21) |
209" (173) 203 (185) 9/ (88) 109 233 (181) 215 (179) %

Total organisms




ZOOPLANKTON DATA - LORD [

d8BL D -~ onto

WL, ISLAND SECTIONS :

DH5/59 ~ DH&/50

STATION DATA

DHE/48/59

Station DH/59 DHG/59/59  DHE/6A/59 . DHS/TO/59T  DHS/73/59  DH8/76/59
Position 359618. 3092613, 3193218, 34°1318. .34213*5. 3593618,

156939 1E. 1539291 K. 159°2218, 151935 15. 154 00'E. 156°34'E.
Date 13.5.59 19.5.59 23.5.59 5.6.59 6.6.59 8.6.59
Time 1543 0505 1420 0053 1453 1350
Depth (m) 300nm -0 200 m-0 300 m ~ 0 300 m -0 300m-~0 300 m -0
Temperature (°C) 13.2-21.2 14.0-21,8 17.7-20.9 1345-19.7 12.0-19,9) 12,3-19.1
Selinity (%) 35.2-35.8 . 35.2~35.8 35.5-35.8 35.3-35.8 " 35.4~35.8 "35.1-35.8
Volume filtered (M) 9.8 10,7 8.7 (11.6) 12.4 (9.8) 129 {11.7)  13.4 (13.5)
Biomass (mg/M3) 17 46 31 (26) 59 (86) 21 (26) 49 (44)

MAJOR. GROUPS
NUMBER PER CUBIC METRE (THE VALUES IN BRAGKETS ARE THOSE FOR A DUPLICATE SAMPLE)

Copepods 45 o7 54 (75) 118 (206) 49 (65) 0 (85)
Appendicularia 7 17 3 (9) 15 (20) 16 (3) 16 {17)
Salps 1 3 (1) {2)
Chaetognaths 7 10 2 (7) 6 (13) g (12) 3:(12)
Fuphausiids 4 1.(2) 4 3 (2)
Cladocera - - - - -
Pteropods 3 2
Others 17 21 9 (13) 13 (16) 10 (%) 14 (19)
Total arganisms Y, 148 69 (107) 158 (257) 83 (85} 126 {135)

-—9’17—



TABLE 5a
ZOOPLANKTOi DT : LORD HOWE ISLAND STCTIONS : DHI/59 = DH6/59

SPRCIES IDENTIFIED. NUMBER PER CUBIC METRE (THE VALURS IH BRLCKETS ARE THOSE FOR A DUPLICATE SAMPLE} .

- . lalala la lalalal galsg |8
STROTES B > F S 9 gl 813 & S8
S > S PR B S vy oy 3 | o ) Dl ®
Calanus benuicornis | 3 (3) {2) (2) 2 (2) 1 1112 () (1) {
Nannocalanus minor (1) (6Y1 1 15 (1] 1 (5) (@) (1Y 14 (
Canthocalanus pauper (1) (2) 3
Undinula darwinii (1) 6 3 1 (7)) 6 (1)
U. wulgaris (1)
Galanus {immarchicus (1)
Encalanus crassus 6 (13% 3 (1) 41
E. mucronatus g (3 1 {
E. attenuatus 1
E. elongotus 1 ‘ 1
Rhincalanus cornutus : _ (1)
R. nasutus 1 A -
Mecynocera clausi - g 1 10 (5)113 (7) 6 501 115 (a3)) 2 (1) 7 (
Paracalanus parvus 1 2 (2) 1 2 4 1 (22 @2
P. aculeatus . R 5 {(6)13 . 1
Lerocalanus gibber 1 3 (1| 2 (=)
h. gracilis (2) (131 2 (1) (1)
Calocalanus pavo : (1) 3 (3) 1 1 (1713
C. plumulosus . . (2) _ 2 3 (5) 1 2 4 YT 2
Glausccalonus :
.arcuicornis 116 ({8 D14 (B 4 (3)} 5 (&) 5 (4)] 8 1
C. furcatus 13 (4312 ()1 ()] 2 (5) 1 (1) 3 (1)
Ctenocalanus vanus - 3 |5 (8) 3 4 (8) 3 (3) 1 4 1 (9){ 3 (12) (] 4 (D
Euchaeta marina 3 (1) 1 1 1 M

._L‘l?r -—

Tt -




| TR U I MIRAR 1
L I S L L T - [T L s

: o .

i

“

|

EL

|

.5

J — v— - o—

| ! b

J(fScoleci’t,hri:: dunoe | i ' 1 {1) ‘
\fhetideus glosbrecht i 1 (1) ‘: 1 .
lficartia danae 2 (4) (3){ 53 {51 (11)52 (32)] = 701 {2 8 (333 ()3 (8
Centropages bradyi 4 (2) (2) (1) (2)

'Temora turbinata 17 (19) 113 (1)} 1 () 7 .

T, stylifera 1 '

‘T, discaundzta 1 1 (G) ' [

‘Lucicutia flavi-

. cornis 1 (0] 4 (D] 1 (2) (2] 1 7 11 (2 (1)) 3 (&
| Pleuromamma gracilisi 4 2 (2% 3 | s (N 6 (131 (1)) 1

|P. abdominalis 1 {1 3 (1) \ 3N 7 (7

Pontellina plumata 1 ‘
Oncaen venusta 6 (5yl2 (B 2 ()] 2 213231 (34 7 5 |1 (W) 7 (3736 (17) 119 (10
0. conifera (1l 1 1 1 (3) (3)| 2 (2) 2 (3)
0, nedia L o (2)1 2 (3) Lo{3) 2 il 6 1 g (2 4L (2)
0. mediterranea ()i 1
Candacia spp. 2 1 1 3 . 1

Haloptilus spp. ' 1 (1

Copilia spp. i . 3 (1)
Corycaeus spp. 9 (L) 2 (1% 4 (2) (50 4 1 2 2 4 1 (3] 3 (2)
Sapphirina spp. (1 1 : 1 1 14 (1
Oithona sop. 10 (M9 (D4 (33 6 |18 (1) 19 (12)) 1 16 (1)) 17 (200 5 (14) 1 6 (47)
Labidocera spp. (1)
1Thalia democratica | 4 2 {2) 3

Evadne tergestina 4 22 (18)) 9 (2)! 3

Penilia schmackeri [0 (2)] 1

...8'17 -
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TABLE 6
TUE STANDING STOCK OF PQANKTON IN EACH AREA
(mg/11”) o
Coastal Offshore
A G 5] G D it F
L3 46 1€ 6 1 W 8
a7 26 23 A6
70 '
72
YVean &8 46 22 L5 32 20 28
TABLE 7
STASONLT, CHANGES I THE 7OOPLANKTON OF COASTAL AREA A
5.2.59 23.2.59 9.5.59 5.6.59
Biomass 43 . &7 70 72
Density/ _ .
orpganisms 191 199 207 207
Jonepod '
density S0 102 150 - 162
Dominant spp. Temora turbinata T. turvinata Acartia danse Oithona
sSpp.

Teicra turbinata
Acartia danae

Evadne tergestina

Penilia schmackeri

Clausocalanus Oithona spp-
arcuicornie :
C. arcui-
. cornis
Oithona spp. ~ E., tergestina

Evadne tergestina

Penilia schmackeri

18 15
0 3
7 20
8 1

Oncaea venusta £, danae

Oithona spp. 0. venus

Nannocalanus  Mecynoce

minor clausi
0 0
31 20
0 0
T 0
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Cruise DH8/59

Fig. 1.- Trachk chart showing positions of staticns.

Fig., 2,~ Sectdon 1. Distributio: of tempersiurc
surfzce to 1500 .

ig. 3.- Section 2, Tempsrature.

Fig. 4.- Bection 1. Distribution of density (o
.surface to 1500 m. v

Fig. 5.- Section 2. oy,

Fig. 6.- Section i. Distribution of salinity (%},
surface to 1500 o

Fig. 7.~ Sectiop 2. Salinity.

&
' ¥ig, €.~ Secticn 1. Distribution of perceninge oxycen
saturation, surface to. 1500 m.
-
Fig. 9.- Section 2. Dc%cc“tdge oxyg 1 saturaticn.

Fig.i0.~ Section 1. Distri iy al phosthorus
(pg at./1.), surface to 150
Fig.71.~ Secticn 2. Total phosphorus.

Fig.12.~ Tcuperature distributi
Boundarics of wegiona

Fig.13.~ Dlutrloutﬁan at the surface of ©
Boundszries ﬁI rezicnal waler nmasg

'.1
{

H
iyt
oy
(%]
i
o

Fig.14.~ Surfacs temperature-salinity dia
regional water messes.

Fig.15.- Contours of dynamic hblghts in dynemic centimeires
(1000 decibars).

Tig.16.- Rate of COp uptoke ot Stotion DHS/73/59. .
Fig.17.- Rete of G0y uptake at Staticn DH8/76/59
Fig.18s~ Vertical profiles for pigments.

Fig.19.~- Positions of stations at which. plankton cellectiond
were made on Cruises DH1/59, 2/59, 6/59, and &/3%.
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SCIBNTIFIG rERSONNEL

D.J. Tranter (in charge) .

F. Desrosieres (F.L.0. Student frcm Institut Francais
' d'0ceanie, Heu Caledcnia)

L.3.¥. Hammick

OOFLAIKTCH ~ D.J. TRANTER and R. DESEOSTERES

¥ ise was to study the vertical

Aighbribution of 7

The yurpose oI
of moOC
d_LS U“_ 101.! .:l .JVJ c...l :J&tt -

n during a 48-hour pericd.

The stvation occunied wss off Port Hacking (34°0818.
15172812,

Yot 7 @ hovizontal 36, 54 m
Houl 2 “ s 72, 90, 108, 126 m
Tenl 2 ¢ obligue . 426-0, 64-0 (in duplicate}.

elﬂtTatea velusas:
ler

Sevarseen such series of three hauls were taken between
In all, abcut

1551 hours on July 14 and 1300 hours or July 16.

Ged s Tars e wageer s Kot d e N

i
n and “o observe any changes in this

y.  Collections were made with closing type Clarke~

" Bumpus samnlers, and Were carried out in the following manner:

in the horizontal hauls,
Ts_wers spaced 25 m apart and the vire

eI

200 useful semples wers returned to the lahoratory for examination.

o temperatures or salinifties were taken in congunctlon with the
hauls, but these for the Port Hacking 100 m station on July 17,

1959, are given in Table 17,
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TABLE 1

TEMFERATURE AND SALINITY AT POLT
100 m STATION = 14/7/59

Depth Temperature Saiinity |
(m) ("C) Z |
0 17.52 35.75
10 . 17.60 , 35.73
20 ) 17,50 25.7
30 17.6C 35.71
L0 17.30 35.72
50 17.20 35.70
75 - 17.12 35.68
100 ' 16,60 35.57

The samples were weighed and tenthed, where ncoessery, to facilitate
counting., Counts were made of certain groaba and egxpresced in terms of
frequency per cuble meire, the guantity of water Tiltered being known.

RESULTS

COFEFORS: Ccnsidered as a whole copepods showed a fairly regular ver-

tical distribution in most of the hauLu, Thare was, howevar, an

avoldence of the surface layer during the day, and & concentration in
first night, Mhan

the upper layers during the night - especizlly the
individual specics and genera wers considered, thr

ree types of distribu-

ticnal pattern emerged.

{&) Indifferent distribution throuzhout the water column:

(b)

This is well illustrated by Oithonz which tended to cccur at
all depths at 2ll times, and at approxivetely the same
density, except below 100 m where numbers began to decrease
(Flg. 1). Such & pattern of distribution was encountered
in several genecr:z.

Permanent concentration in the upper leyers:

An example of this type of distribution is given by Oncaes
venusta {Fig. 2) which was usually far more common cbove
50 m than below. There wzs no convincing evidence of
migration,
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(¢) Distribution showing 2 pebtern of migration:

A diurnal sigratory sequence iz evident in the
distrikbution of the "small Uzlanid group", which
comprises specles of the families Paracalanidae

and Pseudoczlanidae whose sizge is typically very
small {from 1 -71.4 mm). By far the ccmmonest
species were Clausscalanus arcuicornis and
Cienocalanus vanus. The sequence is as shown in
Figure 3: ot dusk, 2 rise from deep water reaching
‘the surface aboubt midnight; during the early
morring, & descent reaching 100 m by sunrise; and
during the daytime, dispersal abcut the 100 m level.
The roare exceptions to this pattern are probably the
result of patchiness.

The distribution of other copspeds was examined. The
Teilowing conciusiong were reached:

Veevrogers eleusi: = fairly even digtribution at all times
ané depths:  thus there wes 1ittle evidence of migration. Densities *
were often heaviest st sub-surface levels (18-36 m).

£

Jarnocalanus minor: an upper water species, found uwsually
zhove 75 m;  abszent from tae surface during the middle of the day,
vut no suggestion otherwiss of migration.

Acortis danas: gresh majo rlty found above 50 m at a1l times,
exceph fer a few which appzared o make & slight descant in the
early mcrning; an aveidarce of the surface during the middle of
the cay. - :

Calanus tenuicornis: diurnal migration apparent, with a dusk
te midnight rise, a post-ridnight descent, end a deep water zggre-
gation by day - gimilar f¢ smell Celaonid group; an unusual
ccneentration-at 18 m in the carly “?terno ! of the first day.

Pleuromamms spo.: the two sgpecies (P. grac1lls and P, abdc-

minzlis) were counited together owing to the dlfflculty of

distinguishing between the juveniies; pattern of diurnal
migration clearly evident:; descent at dzwn; daytime in deep
vater; ascent b dusgk; 0-50m diq*ributinn by night. The
rovity of discordsn* conunts engmests o lack of patchlnuss.

Imcgicutin flsvicornis: chenged its vertical distribution
but not in a regiar cyclc avoided the qufllght accunuilating
ir deeper water by doy; regwlarly distributed by night.
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EUPHAUSIID LARVAE: found ‘throughout the water column; concentrationg
oceurred in the upper leyers during both nisht and day; distribution
often patchy: on one occasion = rigration from desper water after dawn
to the surface in the lste evening.

CHAETCGNATES: slight tendency to migrate upwards ir the svening and
downvards at dawn; ctherwise foirly regular distribution.

on of Qikovleours: often Very paichy;
¢ during the day.

TUNICATES: no evidence of migrati
capable of staying near the surfac

§-1

-
ITEROPODS:  shallow diétribution, rerely in deep water; patchy.

The genaral absence of a migration pattern was probable the resuit
of grouping many specliss together. There was s 1s ;
sometimes in the series of densities at = given dspth, at ot
the seriss of densities throughout the water column =% 2 given

These irregularities were caussd by patchiness of distribution,

e

This was also resporns ¥
obligue hauls.  Very high densities were somet )
< upper layers, simultanecus with Jou Gensities for the whol
column {even less than 50 %, Fig. 4).  Furthermore, two s
two metres apart during the hzul sometimes collested significantly
differant samples; misleading valuss can be found elther for single
species or for the whole cateh.

i
d

Discussion of Resulic of Cruises DHA/59 and DHG/59

- When the recults of the two cruises are compared it becomes obvious
that there is & striking difference in the vertienl Gistributicn of =
number of species.  The following were found 2i a lower level durin
Craise DHA/59 (April) than DH9/50 {Tuly): hAcartis danasc, i

en

ri
mincr, Qithona SPu., Gelenus tenuicornis, and Pleuromanma

Although Cruise DHA/59 was Turther to the south; the water tem-
peraturss were much-higher than during DHO/5¢. Tt is possible that the
above species. prefer cooler water and +hat they were to scme extent
restricted from the upper layers at Eden by the higher temperatures
preveiling there.

I this is so, then one must conclude that Cncoea venusts
Mecynocera clsusi cre relelively telerant species since their
bution was much the same during both cruises, and the consistent upper
water distribution of the Former nmay then have scme other explanation
than temperature preference.
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Fuchzeta marine and Undinula dapvindi cccurrsd with grooter
frequency during DH4/59 and were concentrated in the upper ioyers.
Such & distribution would have an explanation in a preference for
warmer weler.

Bearing in mind the cbove difference of distribution, the
migration behaviour of the copepod species wes consistent during
the two cruises. The most conspicuous difference was the much

more definite diurnal cycle of the stell Celenid group during DH9/59 -

Fupheusiids, tunicates, and chaetogneths showed a similaer
pattern of distribution and behaviour on both cruises.

LEGENDS FOR FIGUAES

Fig. 1.- Depth distribution of Qithona sop-

Fig. 2.- Depth distribution of Cncaga venusta.

Fig. 3.- Depbh distribution of small Celanid group.

Fig. A.- Depth distribution of biomass during Qﬁ—hour
pericd.

T
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L R "DERVENT HuiTmRs

ENTIFIC' REFORT OF CRUISE DH10/59
- duly 24-30, 1959 )

i
|
|
|
|
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e e
y
y
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|
|
|

N. Dyson (in charge)
ITINERARY

1

gned to determine sampling ang

1 measurements,
ion five mijas of £ Port
Hacking and one 20 miles off Newcasile. Bag weather

SCIENTIFIC REPORTS

Primayy Production and Biochemigtry

Two fifteen gallon sam
at 1530 hours, iere collected from the surface at Station
DH1G/89/59. 'Thy i

into portiong for 12 pigment
and 12 144 sampleg. ' ' o

At Station DH10/90/59, Treplicate T4e and pignent samples
were collected from the surface at C5C0 hours. ~ At 1230 replicate

samples were collected at 25 m.,  Bag weather prevented sampling
at 50 and 100 p. )

The results of thig Cruise appear in C.5.1.R.C. Aust. (1967)
and they are beings dis

Cussed in a paper appearing elsevhere.
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DIVISION OF FISHLRIES MND OCEANOGRAPHY

REPORTS

1. fThomson, J.M. (1656}.~ Pluctuations in cateh of yellow-gye
mullet Aldrichetta forsteri (Cuvier and Valenciennes)
{1ugilidae).

2., Hickolls, A.G. (1957).w The Tasmanian trout fishery.
I. Sources of information and treatment of data.
(For limited circulation: not available for exchange).

3. Wicholls., A.G. {1957).- The Tasmanian trout fishery.
II. The fishery of the norih west rivers. {For
limited circulations not available for exchange).

4. Chittlsborough, B.G. (1957).- 4An analysis of recent catches
of hnﬂpback whales from the stocks in Groups IV and V.
Prepared for the International Commission on Whaling. 3

5. F.R.V. "Derwent Eunter' Scientific Reportis of Cruises

DH3/56, DH4/56, DHS/S6.

6. Qowper, TeH.; and Dowmie, ReJe (1957).~ 4 line fishing
survey of the fishes of the scuth-eastern Australian
centinental slope.

T. Davis, P.5. {1957).~ A method for the determination of
chlorophyll in sea-water.

8. Jitts, H.H., (1957).- The 14C method for measufing 002
uptake in marine productivity studies.

9. Hamon, B.V. (1957).- liean sea level variations on the east
Ausiralian coast.

10. Wicholls, 4.,G..{1957)«~ The Tasmanian trout fishery.
IT1I. Rivers of the north and east. (Por limited
circulation: not available for exchange).

11, Wicholls, A.G. (1957)}.- The population of & trout -siream
and the survival of relsased Tish,  (For limited
circulation: not available for exchange).

[

12, F.R.V. "Derwent Hunter" Scientific Report of Cruise
DHE/56.

13, Chauy Y.K, (1957).— The coastal circulation of Hew South 7 -
__ Wales from 4rift card resulis 1953-56, )
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Kotl, Patricia {1957).~ Zooplankton of east Australian waters
1945-54.

F.R.V. "Deruent Hunter" Scientific Reports of Cruises DH1/57 -
DH4/57.

Rochford, D.J. (1958}.~ The seasonal 01rculat10n of tne surfacs
water masses of the Taqman eand Coral Seas.

Chittleborough, R.G. (1958).— ustraiian catches of humpbaclk
whales 1957.  Prepared for the Internstional Commission
on Whaling. ' : '

Australisn documents prepared for the Unesco Conference on the
Oceanography of the Tasman snd Coral Seas, held at Crenulla,
Eugust S- 14, 1958, ‘

F.R.V. "Derwent Hunter" Scientific Reports of Cruises Dis/57,
DHG/57, DHT/57, DHB/57.

Yzt

~R:V. "Derwent Hunter" Scientific Reports of Cfuises DHY/57,
- DH10/57, DE11/57, DH12/57.

B.R.Y. "Derwent Yunter" Scientific Pﬂnorus of Cruises DH13/57,
DE14/57, DE15/57, DH16/57. :

Robins, J.P, {1959).~ F.R.V. "Marelda" Scientific Repord of
Cruises July 1957 ~ May 1958. )
Chittleborough, R.G. (1959).~ Australian catches of humpback
wheles, 1958. Prepared for the International Commission

on vhaling. '

H.M.L, Ships ”Queehborough“ and "Guickmatch".  Scientific Reports
of Cruises in 1958.

HL.MLALS. PWarrego”.  Seientific Reports of Gruises 1957-58.

homsen, J.M. (1959} .- Sumpary review of a scientific survey of
Lake Macguarie by C S.I.R.0. Divigion of Fisheries and
Occanography

TRV, "Dervent Hunter" Scientific Reports of Cruises DH1/58 - DHG/SE.

Shittleborough, R.G. (1960).- Australian catches of humpback whales,
1959, Prepared for the Internaticnal Commission on Whaling,

"RV YDerwvent Hunter" Scientific Heports of Oruises DH10/58 - DE20/55.

hittieborough, R.G. (1961).- Australian catches of humpback vhaies,
1960.

“R.V. "Derwent Hunter" Scientific Revoris of Cruises DH1/59 - DH10/59.

- . — . L e -
— L ~— -~ .



