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Interpretation of magnetic anomaly patterns south of
Australia shows that Australia began its separation from
Antarctica in the late Early Eocene (55 million years before present) (Weissel and Hayes, 1971) and throughout the Cenozoic drifted northwards from a relatively
fixed Antarctica. The circumantarctic current did not
assume its present-day position until separation from
Antarctica was complete during the Early Cenozoic
(Watkins and Kennett, 1972). The development of the
circumantarctic current was a very important step in the
evolution of the oceans, because this current is the main
avenue of communication between the world's oceans.
Cores from deep sea drilling in the southwest Pacific
(Burns et al.., 1973) show that major changes in sedi-
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mentary patterns and inferred paleocirculation took place
toward the end of the Oligocene (Kennett et al., 1972).
These changes appear to have been related to circumantarctic current development south of Australia.
The influence that Early Cenozoic northward drift of
Australia had on Indo-Pacific palaeocirculation patterns
also seems to have had large impact on the distribution
and evolution of Cenozoic planktonic faunas. Oligocene
planktonic foraminiferal faunas are highly distinct because of their cosmopolitan nature and their morphological simplicity and low diversity. These factors suggest
that seas may have been uniformly cool. The Late Cenozoic, however, certainly was as cool and faunas of this
age are highly diverse and have distinct latitudinal distributions. Indeed, a distinct difference exists between
Early Cenozoic and Late Cenozoic faunal distributions
and characteristics. In the Early Miocene (or Late Oligocene), the development of an essentially modern planktonic foraminiferal fauna began with consistently high
diversity in equatorial regions, decreasing to low diversity
in polar regions. Early Cenozoic faunas in contrast were
represented, during some intervals such as the Oligocene
and Paleocene, by cosmopolitan faunas of low diversity
and simple form.
It is suggested that faunal characteristics of the O!igo-
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Figure 1. Early Eocene reconstruction of Australia, Antarctica, and New Zealand,
with suggested paleocurrent
direction (arrows) due to deflexion by western Australia.
Such paleocurrent influence
persisted until the Middle
Oligocene, when the circumantarctic current developed.
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cene resulted from a combination of intensified antarctic
glaciation and the intrusion, due to Australia's northward
deflection of circumpolar water, of related cool waters
and faunas (fig. 1). Resulting environmental instability
in low latitude regions eliminated many of the warmerwater species, forming a cosmopolitan, low diversity
fauna with cool affinities. Circulation was not vigorous
enough, due to reduced glaciation during the Eocene, to
create similar patterns. But low diversity, cosmopolitan
faunas of the Paleocene may have resulted from similar
phenomena.
The complete rifting of Australia from Antarctica inferred during the Late Oligocene and the formation of
the circumantarctic current (fig. 2) isolated polar and
equatorial faunas in the Southern Hemisphere since then
and allowed the consistent development of high diversity
equatorial faunas throughout the Late Cenozoic, despite
intense worldwide cooling from the Late Miocene to the
present. Support for this work was provided by National
Science Foundation grant Gv-28305.
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Figure 2. Late Oligocene reconstruction of Australia, Antarctica, and New Zealand,
showing the direction of the
circuniantarctic current south
of Australia and New Zealand. This paleocirculation
pattern has been retained until the present day.
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