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CHARACTERISTICS AND FLOW PATHS OF THE INTERMEDIATE
DEPTH WATERS OF THE SOUTHEAST INDIAN OCEAN

By

DAVID J. ROCHFORD

Division of Fisheries and Oceanography, C.S.I.R.O.,
Oronulla, Sydney, N.S.W., Australia

ABSTRACT

For the southeast Indian Ocean, isentropic analysis of salinity and oxygen
distributions on the 27.20 and 26.80 g, surfaces showed that mixing of sub-Antarctic
intermediate water with poorly oxygenated bottom water of Arabian Sea origin
was confined to the region west of about 90° E, east of which there was sinking
and movement of oxygenated waters from tropical and subtropical convergences
and from the Banda Sea. The seasonal change of properties on the 27.20 and 26.80 o;
surfaces off Fremantle gave some indication of the seasonal flow paths of these
different waters.

INTRODUCTION

Between 1947 and 1951 the F.R.v. WARREEN occupied hydro-
logical stations to depths of 1000 m off southwest Australia between
Shark Bay and Albany. In August 1950 and in January 1951
R.R.S. DiscovErY I sampled waters between the Great Australian
Bight and Fremantle (Fig. 1). Thereafter this Laboratory’s oceanic
hydrological programme in southwest Australia was terminated.

TABLE 1. Sources oF Data UTILIZED

Year Month Vessel Reference
1929 IX-X DanNa 1
1929 I-XI SNELLIUS 13
1932 Iv-v Di1SCOVERY II 2
1948 II1-IV ALBATROSS 5
1948-50 — WARREEN 6
1950 VI DisCOVERY II 3
1950 VIII DiSCOVERY II 3
1951 I DiscOvERY IO 8
1951 IX-X DISCOVERY II 3
1951 — WARREEN 7
1956 I LAPEROUSE 4
1956 II-I11 NORSEL 12
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Figure 1. Location of stations:
Symbol Vessel Month Year
A ALBATROSS III-1V 1948
Dn DawNa IX-X 1929
D1 DiscovERY IT Iv-v 1932
D1 DI1sCOVERY II VI 1950
Dux DISCOVERY IT VIII 1950
Div DISCOVERY IT 18 1951
Dv DISCOVERY II IX-X 1951
194 LAPEROUSE I 1956
N NoRSEL II-I1I 1956
Sn SNELLIUS X-X1 1929
w WARREEN XII 1948

Lettered stations within squares are those used in Fig. 15.

The hydrological properties of this region varied considerably within
the 500-1000 m levels. This paper examines the seasonal nature of
these variations and shows their probable relationship to the inter-
mediate circulation of the southeast Indian Ocean.
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Table I lists the published sources of data from which the stations
shown in Fig. 1 were selected. The method originally used by Mont-
gomery (9) for interpreting flow patterns from the bathymetry and
distribution of properties on isopycnal or near-isentropic surfaces was
followed. The assumptions in his method have been accepted.

VARIATIONS IN HYDROLOGICAL PROPERTIES OF
WATERS OFF FREMANTLE

The salinity-temperature relationship of waters west of Fremantle
(Fig. 2) showed the presence of two types of water to the limit of
sampling depths. The water with the higher salinity and temperature
on corresponding g; surfaces (Fig. 2) had a higher oxygen saturation
(Fig. 3) and lower total phosphorus content (Fig. 4) than the other.
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Figure 2. Salinity-temperature relationships of waters off Fremantle, February 1951.
The numbered triangles enclose points which are referred to in Figs. 3 and 4. Selected depths
are also given.




























































