COMMONWEALTH OF AUSTRALIA

Commonwealth Scientific and Industrial Research Organization

Division of Fisheries and Oceanograph

f i
a2 TR
</ 3

- REPORT 16

THE SEASONAL CIRCULATION OF THE SURFACE

WATER MASSES OF THE TASMAN AND

CORAL SEAS

By D. ]. Rochford

Marine Labore{tory
Cronulla, Sydney
1958




FOREWORD

This report has been prepared to provide
information for blologists and others interested in
the Coral and Tasman Seas. It gives a simplified
summary of the two scientific papers mentloned in
the introduction.

When citing this report, abbreviate as follows: '
C.5.I.R.0. Aust, Div, Fish. Oceanogr. Rep. No. 16.
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.. . LHE SEASONAL CIRCULATION OF THE SURFACE WATER

| MASSES'OF THE TASMAN AND GORAL SEAS .. .
| By D. J. Rochford  °@

“+ o Lei INTRODUCTTON

| ”"Tmb'papers have been prepared on the regional and -
external water masses of the Tasman and Coral Seas. The -

-earlier (Rochford 1957*) .used data prior to 1955 for the .

identification and nomencilature of the regional water masses
of the Tasman Sea. The more recent (Rochford in prepare
atlon) used 1955-56 data to examine the properties ang
probable circulation of the external water masses which .
determine surface characteristics of the Tasman and. Coral
Seasas a whole, Thls report summarizes the conclusions
of these two papers in the form of figures showing the .
relatlonships and seagsonal circulation of the surface o
water masses of the region. These figures are based upon
evidence given in these two bapers and reference must be
made to them for details.

. IL. RELATIONSHIPS OF THE SURFACE
1 - WATER MAS SES

. Figure 1 shows the relationship between the regional
water masses of the Tasman Sea (Rochford 1957) and the. -
external ‘Water nasses of the whole region (Rochford in '
preparation).  As indicated, the regional Sub-Antarcticy: -
the,South-westhasman, and the Central Tasman are formed
Dy mixing between the external Sub-Antarctic and the West
Central South Pacific water masses,
Some of the -low temperatures of the Central and South~west

rdy Dod. (1957).- The identification and nemenclature
f the surface water masses in the Tasman Sea (Data to the
954 Aust. J, Mar, Freshw, Res. 8 (4): 369-413.
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The*regionai*soﬁtﬁ*ﬂqﬁatériai“ahaﬁﬁoféTLSéﬁﬁwﬁﬁérs are
considered to be mixtures of the. external Seuth Equatorial
and the West Céntrarf86ﬁthmPachic*mﬁdified“&ﬁf&ng the
bassage south by mixing with deeper waters containing Sub--
Antarctic waters, S

- LII. _SEASONAL CIRCULATION OF SURFACE WATE MASSE;

- {a) August - October (Fig. 2) .
- In this quarter the Tasman Sea is dominated by the .
CentraleasmandmOVing north angd east, and .the South-west
Tasman cireculating clockwise-bffdeaséTasmaniaand‘Bass:n:
Strait;}f'The}Sub-Antarctic,Water & ears;toiintrude"nérth--
. Hﬁya;gégas_a'WBdge_along:longituﬁe,15%EE.'_L Ll

, JExtensive vertical mixing ocours. east of ‘about_160°E
and Sub-Antarctic waters occur near the surface.. ~In the.

W :

dominant,_moving‘as,a broad drift into the region bétween
New Cdledonia and Norfolk Island. The South Equatorial .
water flows into the northerh Coral Séa but. does not move
sputh(iniany;quantity. B o _ A N

b) November - Januarv Fig, '3)

. In this quarter meridional Tlow commences and the .
Coral:Sea water mass appears off the New South Wales coast
as part of the East*AustraIian*cuxrent.*“'Central‘Tasman.
wters are found to the east and §6uth of this current,
WarmedVSubﬁAntqrqtic'waters drift north of the sub-tropical
conVergengqfintO'the,sOuthern,Tasman Sea, whilst the East .
Cent:gI,NemqualandJwater,mass appears off the west coast
of North Island, New Zealsnd. A general easterly escape- -
- ment of ‘watérs from Bass Strait ocours during the quarter..

-------

%w ‘gouth.gggrﬁﬁhg Wﬁsﬁ¢centra;}SOUth;Pacificlwate:s._'fIﬁJtha
western “region of this sea, ‘the Arafura water mass drifts .
"wegst@gxgsﬁgnggalso:qyerl1e§ thethét.Central“South Pacific:
L“watéxgg;:;mlgxqgapﬁaars‘tq be little direct flow of thig =~
latter watedr ‘mass info ‘the region in this ‘quarter. R
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Fig. 1. The properties and probable relationships (full dashed lines) of the

regional and external water masses of the Tasman and Coral Seas,
Secondary relationships are indicated by the dotted lines,
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Fig. 2. The distribution and principal circulation
paths of the surface water masses of the
Tasman and Coral 3eas, August - October.
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Fig, 3. The distribution ang principal circulation
raths of the surface water masses of the
Tasman and Coral Seas, November - January,
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The distribution and principal circulation
paths of the surface water masses of the
Tasman and Coral Seas, May - July.

Fig. 5.
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Tasman Sea, and a near surface stream of West.Central South
Paclfic occupies theé egstern, “ Mixihg- between-this latter
water mass and Sub-Antarctic wafters has occurred and formed

-the Central Tasman and South-west Tasman waters of the

following winter.  East. Central New Zealand -waters are

‘fotind in reduced extqnt.around Cook Strait - New, Zeaiand. =

In the eastern Coral’Sea the Arafura water mass is
still extensively distributed:’  The West Central South
Pacific can be found as a subsurface layer oply, in the -
central Coral Sea. -’ e .

d) May - July (Fi

In £he Coral Sea the southward flow of South Equatorial
waters, has been much reduced arid some flow odctirs of the
West Central South Pacific waters inte this reglon. Off
the New South Wales coast the: Coral -S8ea water mass domin~ ..
ates, with the Central Tasman distributed to the sast,
Towards &the end of this quarter this latter water iass
moves into New South Wales offshore waters as. far north

as Sydney.

The South West Tasman ocoupies the region east of =
Tasmania to about 155°E and flows generally in u' clockwise
gyral... Some of thils water enters. eastern Bass Strait %)
blit" the' magnitude of this flow is unknown.@ﬁ S N
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 Tﬁomson, J.M..(l956).- Flﬁétuations 1nyéa£éh 6f:&éllbﬁg

eye mullet Aldrichetta forsterl (Cuvier ang
Valenclennes) - (Mugiiidae). S

Nicholls, A.G. (1957).- The Tasmanian trout” fishery.
I. Sources of information and treatment of

data. (For limited clrculation: not aVailablé'
for exchange)¢mw . L

Nicholls, A.G..(195?).a The‘Tasmanian_trout fishery.
+ II, The fishery of the north west rivers. (For .
limited circulation: not available for exchange).

”Chitﬁléborbugh, R-G1 (l957).- An énalysis of recenfzkfi
. catchss of humpback whales from the stocks in- " .
i - Groups IV and V. Prepared for thg.International.;_

Commission on Whaling.

F.R.V, "Derwent Hunter" Scientific Reports of Cruises
DH3/56, DHA4/56, DH5/56s T
Cowper, T.R., and Downie, R.J. (1957).- A line fishing
survey of the fishes of the south-eastern A
- Australian continental slope,

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

Jitts, H.R. (1957).- The 14Cc method for measuring
. CO, upteke in marine productivity studies,

Hamon, B.V. (1957).~ Mean ses level variations on
the east Australian coast, '

Nicholls, A.G. (1957).- The Tasmanian trout fiéhery{
Part III. Rivers of the north and east, . (For
limited circulation: not avallable for exchange).

Nicholls, A.G. (1957).- The population of a trout
stream and the survival of released fish, (For
limited eirculation: not available for exchange),

F.R.V. "Dervent Hunter" Scientific Report of
Crulse DH6/56., o

Chau, Y.K, (1957).- The coastal circulation of New
South Wales from drift card results 1953-56.
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14, Kott, Patricia (1957).- Zooplankton of East
| Australian waters 1945-54.
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Cruises DH1/57 ~ DH4/57. ' :

16, Rochford, D.J. (1958).- The seaéon&l circulation of
ghe surface water masses of the Tasman and Coral
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