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THE PALEOGEOGRAPHY, EVOLUTION AND EXTINCTION OF
LATE MIOCENE—PLEISTOCENE PLANKTONIC FORAMINIFERA
FROM THE SOUTHWEST PACIFIC

D. GRAHAM JENKINS
Department of Earth Sciences, The Open University, Milton Keynes MK7 6AA, UK

ABSTRACT—Planktonic foraminifera from sixteen DSDP sites in the Southwest Pacific have been examined and their latitudinal
distribution plotted against a time axis from the Late Miocene to Pleistocene, within the four time-slices: Pleistocene 0-2.5 Ma; Late
Pliocene 2.5-3.4 Ma; Early Pliocene 3.4-5.4 Ma and Late Miocene 5.4-10.4 Ma. The plots show four paleogeographic species patterns: (a)
static, (b) contracting, (c) spreading southwards or northwards and (d) oscillating. In the contracting pattern, some species show an
apparent retreat northwards before becoming extinct; this pattern of extinction can be used to predict the extinction of some extant taxa.
Some species appeared for the first time within restricted latitudes: 0-1°S, 0- 36°S, 21°-31°S and 21°-56°S; one of the most productive
belts was located between latitudes 21°-40°S. Two of the boundaries of the modern faunal provinces have been extended back to 5.4 Ma,
an important new boundary at just south of latitude 31°S has been identified and its progressive shift northwards over the last 10.4 Ma has
been plotted. There is no faunal evidence to support the oxygen isotope interpretation that the late Cenozoic surface waters in the low

latitude tropical belt were any cooler than they are today.

Key words: Planktonic foraminifera, late Cenozoic, Southwest Pacific, DSDP Sites, evolution, extinction, Faunal Provinces, “laager

syndrome”, oxygen isotopes.

INTRODUCTION

The sixteen DSDP sites examined for this work
extend from Site 586 at latitude 0°29’84”S to Site 278 at
latitude 56°S and are shown in Fig. 1; the modern water-
mass boundaries shown in Fig. 2 are based on the work
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Fig. 1. DSDP sites in the Southwest Pacific.
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Fig. 2. Modern surface water-mass boundaries and surface currents
(after Stanton, 1969).

of Stanton (1969). Bé (1977) recorded four modern
Faunal Provinces in this region (Table 1).

These Faunal Provinces are based on the latitudinal
distribution of living species (Bé, 1977), but it is difficult
to detect which criteria were used by Bé to draw the
actual boundaries. The world-wide faunal provinces are
broadly latitudinal but boundaries are displaced due
mainly to the oceanic currents flowing anticlockwise
along the edges of continents.
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Table |. Faunal provinces and their latitudinal boundary positions.

Faunal Province Latitudinal Boundary
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Sub-Antarctic

In order to try and chronicle the changing oceano-
graphic regimes in the Southwest Pacific over the last
10.4 Ma, species were plotted on traverses from Site 586
southwards to Site 278 within four time-slices: (1) Pleisto-
cene (0-2.5 Ma); (2) Late Pliocene (2.5-3.4 Ma); (3)
Early Pliocene (3.4-5.4 Ma), and (4) Late Miocene
(5.4-10.4 Ma). The ages of the time-slices were deter-
mined by (1) the first appearance of G. truncatulinoides
at 2.5 Ma (Jenkins, 1971; Dowsett, 1988), (2) the first
appearance of G. inflata at 3.5 Ma (Berggren et al.,
1985), (3) the first appearance of G. puncticulata at 5.4
Ma (Berggren et al., 1985), and (4) the extinction of G.
mayeri at 10.4 Ma (Berggren et al., 1985). It is recognized
that the boundaries of the time-slices could be dia-
chronous to varying degrees; nevertheless the latitudinal
distributions of the taxa are accurate. The 1.6 Ma
Pliocene/ Pleistocene boundary cannot be recognized in
the Southwest Pacific using planktonic foraminifera and
the boundary is probably in the wrong position (Jenkins,
1987). A boundary at 2.5 Ma is close to the first major
cooling event at 2.4 Ma in the Southwest Pacific and in
the North Atlantic. The time-slices used in this study
have relatively long durations and one of the obvious
disadvantages is the false step-like paleogeographic
changes in species distribution with time (Figs. 3-5); if
shorter time-slices could be used consistently then pre-
sumably the steps might be smoothed into curves. An
advantage of using long time-slices is that sufficient
samples have been examined in each slice to get a
reasonably true record of the presence/absence of taxa.
The data for these plots were taken from the works of
Jenkins (1975) for DSDP Leg 29 sites, and Jenkins and
Srinivasan (1985) for Leg 90 sites. In order to fill in a gap
between Lat. 20°S and 0°S data were also used from Leg
21 (Kennett, 1973). From these data, time-latitudinal
diagrams were constructed for each species (Figs. 3-5).
The plots for each species are arranged in a general
alphabetical genus and species order in Figs. 3-5, but in
Fig. 4 the species in the Globorotalia inflata and G.
truncatulinoides lineages have been arranged in time-
sequential sequences; a similar vertical arrangement of
the G. tumida lineage species is shown in Fig. 5.

Most species recorded in Jenkins (1975) and Jenkins
and Srinivasan (1985) occurred at more than one site but
the following were restricted to the tropical Site 586:
Globigerinoides tenellus, Globorotalia exilis, Globo-
quadrina venezuelana and G. conglomerata in the
Pleistocene; G. exilis and G. conglomerata in the Late
Pliocene; G. venezuelana and Globorotalia anfracta in
the Early Pliocene, and G. venezuelana, G. conglom-
erata and G. anfracta in the Late Miocene.

GEOGRAPHIC BOUNDARIES

The northern limit of the researched area is from Site
586 at latitude 0°29'84”S and extends southwards to Site
278 at latitude 56°S. The longitudinal limits of the area
extend from Site 282 at 143°29’18”E to Site 594 at
174°5688”E (Fig. 1). The southern limit of the species
tends to be artificial insofar as some species (e.g.,
Neogloboquadrina pachyderma) extend further south.
The northern limit at 0° latitude is more acceptable
because of the expected symmetry of species distribu-
tions about the equator; it is predicted from the modern
distribution of taxa that the Southwest Pacific species
distributions (Figs. 3-5) would be the mirror image of
patterns in the North Pacific.

PALEOGEOGRAPHIC PATTERNS

The latitudinal-time plots (Figs. 3-5) have been placed
in a general alphabetical order in vertical rows; this has
been done in order to show some evolutionary relation-
ships (e.g., the G. truncatulinoides lineage, Fig. 4 (29)-
(32)). The latitudinal-time plots of species show the
following patterns of distributions over the last 10.4 Ma:

Static pattern

The following species appear to have maintained their
paleogeographic distribution throughout their history in
the Southwest Pacific: Globigerina bulloides (Fig. 3 (5)),
G. falconensis (Fig. 3 (7)), Globorotalia cibaoensis (Fig.
4 (4)), G. hirsuta (Fig. 4 (9)), G. ichinosekiensis (Fig. 4
(10)), G. juanai (Fig. 4 (11)), G. lenguaensis (Fig. 4 (12)),
G. panda (Fig. 4 (18)), G. sp. 2 (Fig. 4 (23)), G.
plesiotumida (Fig. 5 (3)), G. truncatulinoides (Fig. 4
(29)), Streptochilus globigerum (Fig. 5 (9)), and S. latum

(Fig. 5 (14)).

Contracting pattern

Some species initially had a widespread distribution
followed by an increasingly more restricted distribution.
This apparent retreat towards the lower latitudes was not
brought about by migration but by the species becoming
progressively extinct locally in the mid-latitudes 40-30°S.
Species which illustrate a contraction towards the lower
latitudes include: Beella digitata (Fig. 3 (1)), Globigerina
decoraperta (Fig. 3 (6)), G. nepenthes (Fig. 3 (9)),
Globigerinoides bolli (Fig. 3 (15)), G. obliquus (Fig. 3
(21)), G. quadrilobatus (Fig. 3 (19)), G. ruber elegans
(Fig. 3 (23)), G. sacculifer (Fig. 3 (24)), G. trilobus (Fig. 3
(26)), Globorotalia conomiozea (Fig. 4 (5)), G. flexuosa
(Fig. 4 (8)), G. explicationis (Fig. 4 (7)), G. miotumida
(Fig. 4 (28)), G. tumida (Fig. 5 (1)), Globoquadrina
altispira (Fig. 3 (30)), G. dehiscens (Fig. 3 (32)), and
Neogloboquadrina humerosa (Fig. 5 (5)).

Spreading northwards or southwards pattern

A few species show a pattern of spreading northwards
after they had appeared in the Southwest Pacific:
Candeina nitida (Fig. 3 (2)), Globigerina apertura (Fig. 3
(3)), G. glutinata (Fig. 3 (28)), Globorotalia crassaformis
(Fig. 4 (32)), G. crassula (Fig. 4 (6)), G. inflata (Fig. 4






