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The benthonic foraminiferal faunas during interglacial times
are similar to those presently found in the area, indicating that
interglacial deep-water circulation was similar to present-day
conditions. By contrast, the Melonis-Uvigerina assemblage indi-
cates a water mass within the glacial ACC which was distinctly
different from the present-day Circumpolar Deep Water. A
comparison of the benthonic foraminiferal data and the frag-
mentation data shows a correlation in E49-18 between the two
variables, but this correlation is not seen in E48-22. In E49-18,
changing deep-water circulation conditions may have changed
the corrosivity of the deep water and influenced the dissolution
record, although the similarity of the records may be coinciden-
tal due to the fact that the variables may have responded inde-
pendently to glacial/interglacial climatic changes. These find-
ings indicate that caution must be used when interpreting

Calcium carbonate sedimentation beneath the Antarctic Cir-
cumpolar Current (ACC) was studied based on the analysis of
four USNS Eltanin cores taken between 38° and 48°S latitude in
the southeast Indian Ocean sector of the southern ocean (Cor-
liss and Thunell 1983). Calciumcarbonate (CaCO 7) content and
planktonic foraminiferal fragmentation are used to determine a
record of calcium carbonate sedimentation over the last 440,000
years. The fragmentation records are compared with a history
of deep-water circulation within the ACC based on deep-sea
benthonic foraminifera from these cores (Corliss, 1982a, 1982b)
to determine if there is any relationship between carbonate
dissolution and deep-water circulation conditions during the
Late Quaternary.

Four cores (E48-22, E48-28, E49-18, E49-23) were considered
in this study and the results of the analyses of E49-18 and
E48-22 are discussed in this article. E49-18 (46'03. O'S 90°09.3'E;
depth, 3,253 meters) was taken on the south flank of the South-
east Indian Ridge, and the results of the analysis of this core are
shown in figure 1. The planktonic foraminiferal oxygen isotopic
stratigraphy (Hays, Imbrie, and Shackleton 1976) is shown for
stages 12 to 5 (approximately 440,000-120,000 years ago). Stages
1-5 were not recognized in the core, and the upper part of the
core is not considered here. During glacial stages and inter-
mediate cool intervals, the benthonic foraminiferal fauna is
dominated by Melon is barleean urn, Melon is porn pilioides and
Llvigerina spp. and is associated with low CaCO 3 percentages
and high planktonic foraminiferal fragmentation values. Dur-
ing the warm interglacial intervals, the benthonic foraminiferal
fauna is dominated by Globocassidulina subglobosa and a mixture
of species and is found with high CaCO 1 percentages and low
fragmentation values. The low carbonate and high fragmenta-
tion data found during glacial and intermediate cool intervals
suggest that carbonate dissolution was high at these times rela-
tive to interglacial times.

Core E48-22 (39°53.7'S 85°24.6'E; depth 3,378 meters) was
taken atop the Southeast Indian Ridge, and the results of the
analysis of this core are shown in figure 2. A planktonic for-
aminiferal faunal curve and oxygen isotope stratigraphy
(Williams 1976) are used to identify glacial/interglacial episodes.
During interglacial times the benthonic foraminiferal fauna is
dominated by Epistorninella exigua and during glacial times the
fauna is dominated by Uvigerina spp. The carbonate curve
shows in general lower values during glacial times than during
interglacial intervals while fragmentation data show maxima
(increased dissolution) during stages 9 and 7, the early part of
stage 8, and the stage 9/8 boundary.

E49-18

1 BENTHON1	 %FRAGM0N38O	FORAMIN I FERA	" Ca CO3	(PLANKTONIC

	

96	FORAMINIFERA)

	

3632 28 2420 -08-04 00 04 08	20 40 60 80	20 40 60 80
300

400

500-

S.

600	•'••

S.

700
_.

1 800
.-.,

900

1000	9 :
.-.

1100

1200

1300

.-.
400

.7
1500

Figure 1. Planktonic foraminiferal isotopic data (18O), the percent-
age of calcium carbonate (CaCO 3) (Hays et al. 1976), and benthonic
foraminiferal data (Corliss 1982a, 1982b) in E49-18 are shown. The
principal component factor loadings of the benthonic foraminiferal
data indicate the relative importance of two assemblages. One as-
semblage (positive loadings) is dominated by Globocassidulina
subglobosa and a mixture of species. A second assemblage (nega-
tive loadings) reflects the dominance of Melonis barleeanum, Melo-
nis pompilioides, and Uvigerina spp. ("cm" denotes centimeter.)
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Figure 2. The second principal component of the benthonic foraminifera (Corliss 1982b), percentage of calcium carbonate (CaCO 3), and the
percentage of planktonic foraminiferal fragmentation are shown with planktonic foraminiferal oxygen-isotopic data (818 0) and total faunal
curve from Williams (1976) in E48-22. One assemblage (negative loadings) is dominated by Uvigerina spp. and a second assemblage (positive
loadings) is dominated by Epistominella exigua and a mixture of species.

dissolution cycles in deep-sea sediments, because deep-water
circulation changes may not be as important as previously
thought.
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Tectonic reconstructions of the South
Atlantic
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During December 1980 and January 1981, an expedition
aboard i1v Melville explored and dredged the America-Ant-
arctic Ridge (Lawyer and Dick in press). As a consequence of
that cruise, the present day plate motions were ascertained, and
the recent tectonic history of the triple junction between the
South America, Africa, and Antarctica plates was postulated
(Lawyer, Dick, and le Roex 1982).

Figure 1 shows the present day locations of the continents of
South America, Africa, and Antarctica, the 3,000-meter con-
tour, and the major ridges separating them. In the reconstruc-
tions that we made of the paleopositions of the three plates

(figures 2 and 3), we fixed South America. We first moved
Antarctica with respect to Africa then moved Antarctica and
Africa together with respect to South America. By doing the
reconstructions in this manner, we did not have to rely solely on
the limited information from the America-Antarctic Ridge in
order to constrain the motion between South America and
Antarctica.

We used published poles from .Rabinowitz and LaBrecque
(1979) for South America-Africa to do the reconstructions. Mag-
netic anomaly correlation timescales are from LaBrecque, Kend,
and Cande (1977) and Larson and Hilde (1975). For the South-
west Indian Ridge, we had to use a number of different sources
[anomaly 6 (20 million years old) Sclater et al. 1981; anomalies 22
(53 million years old) and 34 (80 million years old), Fisher and
Sclater (1983); anomalies Ml (115 million years old) and M22
(150 million years old), Norton and Sciater (1979)]. In addition to
the published poles cited above, the motion between Africa and
Antarctica was found by extrapolation for anomalies 16 (38
million years old) and M12 (130 million years old) and was
calculated for anomaly 28 (65 million years old) using an identi-
fied anomaly on the African plate from Fisher and Sclater (1983)
and its identifiable match on the Antarctic plate from figure 2 of
Bergh and Barrett (1980).
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