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First appearance datum of Hemidiscus
karsteni! in late Pleistocene of the

subantarctic region

LLOYD H. BURCKLE

Lamont-Doherty Geological Observatory
of Columbia University

Palisades, New York 10964

Basic to any study of the Pleistocene paleoclimatic and paleo-
ceanographic history of the southern ocean is recognition of
reliable datum levels. Without these, it is difficult to resolve time

to within the 500- to 5,000-year limit necessary to differentiate
glacial and interglacial modes. In two previous papers, a late
Pleistocene stratigraphy was defined using changes in the
abundance of the diatom Eucampia antarctica (Burckle and
Cooke in press), and a level near the end of oxygen isotope stage
7 (195,000 years before present) was identified using the last
abundant appearance of the diatom Hemidiscus karstenii
(Burckle, Clarke, and Cooke 1977). Here I report on still another
datum level for middle Pleistocene sediments of the subantarc-
tic region.

Although H. karstenii first appears in the subantarctic in the
late Miocene (Burckle and Opdyke 1977; Schrader 1976), it is
present only in very low abundances until the middle
Pleistocene. I note in two piston cores from the subantarctic
Indian sector of the southern ocean (E49-18 and v16-58; table) the
first abundant appearance of this species at the same strat-
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Core E49-18: Frequency distribution of Hemidiscus karstenii and Eucampia antarctica plotted against abundance of Cycladophora davisiana,
estimates of summer sea surface temperature (Ts), and oxygen isotope record (latter three data sets after Hays et al. 1976). 80 18 = change in
concentration of 180 isotope.
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Piston core locations and descriptions

Core	 Depth	Core length
number	Latitude	Longitude	(meters)	(centimeters)

E49-18	46003.0'S	9009.3'E	3,558	1,676
v16-58	4630.0'S	31 0 16.0'E	4,731	1,283

igraphic level. As the figure shows, H. karstenii first appears in
abundance in core E49-18 at the base of oxygen isotope stage 11 at
approximately 421,000 years before present (Morley and Hays
1981). I find this appearance at the same stratigraphic level in
v16-58. At present I have no evidence regarding the first ap-
pearance of this species south of the Polar Front.

In addition to the frequency distribution of H. karstenii, the
figure also shows the frequency distribution of the diatom Eu-
cam pia antarctica and the radiolarian Cycladophora davisiana, as
well as the oxygen isotope record and the summer sea surface
temperature (Ts) based on radiolaria. The latter three data sets
are from Hays and others (1976). E. antarctica is predominantly a
colder water form, usually found south of the Polar Front. The
fact that the abundance curve of this species is out of phase with
that of H. karstenii suggests that the latter species is a warmer
water form. This is supported by a direct comparison of H.
karstenii abundance with the isotopic record and with the pal-
eotemperature record. Maximum abundance of this species
occurs in oxygen isotope stages 11, 9, and 7. The temperature
curve shows that summer temperatures are generally lower
before oxygen isotope stage 11. Further, the H. karstenii abun-
dance curves show peaks at or near the maximum summer
temperature. Thus, it would seem that this species reached its
first abundance peak at the time of maximum warming in oxy-
gen isotope stage 11 and made its final drop in abundance with
the onset of cooling at the end of oxygen isotope stage 7.

Because precisely defined high-resolution datum levels are
an essential background to paleoclimatic and paleo-
ceanographic studies in the southern ocean, future work on
Pleistocene diatom biostratigraphy in this region clearly must
focus on this objective. Extension of the H. karstenii first-ap-
pearance datum south of the Polar Front is an important goal.
Further, it seems likely that changes in abundance of H. karstenii
may be useful as stratigraphic markers. Future work will try to
use various biostratigraphic approaches in the southern ocean
to identify specific target dates for paleoceanographic analysis.

This work was supported by National Science Foundation
grant OCE 77-22893. This is Lamont-Doherty Geological Obser-
vatory contribution 3381.
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