
The longest core was 125 centimeters and the shortest
was 16 centimeters. Most of the cores were taken with
the heavier Ocean Seismic corer, and this device pro-
vided cores with a diameter of 8 centimeters. The Ben-
thos corer provided cores of about 6.7 centimeters.

Bottom penetration was disappointing. Despite ex-
perimentation in dropping procedures, the very firm
sediments just below the mudline could not be pene-
trated to any significant depth. Onsite inspection of core
material suggests that coring-related deformation of
these firm sediments is minor. However, investigators
interested in core tops may find the companion sphinc-
ter samples less disturbed. Gravity core tops have defi-
nitely been subject to washout and other disturbances.

Detailed core logs and preliminary results are pre-
sented in RIS? Technical Report no. 79-1 (Webb, 1979).
The stratigraphy, sediments, and micropaleontology are
identical to those observed in cores retrieved during the
1977-78 season. Brady (in press) reports mid-Miocene
diatom floras throughout the 1978-79 cores.

All 1978-79 cores are deposited at the Antarctic Ma-
rine Geology Research Facility and Core Library (Flor-
ida State University).

The principal investigator was assisted in the field by
Howard Brady (Macquarie University, Australia) and by
Mark Leckie and Richard White (both from Northern
Illinois University). This research effort has been sup-
ported by National Science Foundation grant opp 76-
20657.
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Paleoclimatic analysis of Ross
Sea and dry valleys area

sediments
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As part of our continuing study of Ross Sea sediments
and their climatic history, we spent the period from 6
November to 12 December 1978 collecting samples in
the dry valleys area and on the McMurdo Ice Shelf.

We collected samples of macrofossils, microfossils,
sediment, and ice from 67 sites on the McMurdo Ice
Shelf (southern McMurdo Sound) to supplement a sim-
ilar collection we obtained during the 1976-77 field sea-
son. Minze Stuiver (University of Washington) is deter-
mining radiocarbon dates for the macrofossils and
making oxygen isotope analyses of the ice samples. We
are making sedimentologic and microfossil analyses.
This work will yield information on the paleo-oceano-
graphic and climatic history of this portion of the Ross
Ice Shelf (Kellogg et al., 1977).

Ice samples analyzed to date show that most of the
McMurdo Ice Shelf consists of frozen sea water (Stuiver
et al., in prep.). The radiocarbon analyses show pro-
gressively older ages toward the north from the north
end of Black Island. Thus, the prominent dirt band that
extends northward from Black Island to the ice shelf

margin is expected to provide a continuous record of
oceanographic changes in McMurdo Sound since Un-
grounding of this portion of the late Wisconsin Ross Sea
ice sheet.

An extensive suite of samples was collected from
perched deltas in Salmon Valley, near Cape Chocolate.
We had studied similar perched deltas in Taylor Valley
(D. Kellogg et al., in press) and concluded that the dia-
toms present were nonmarine. This supported the hy-
pothesis that a late Wisconsin lobe of grounded ice had
blocked the mouth of Taylor Valley.

Upon studying samples from Salmon Valley, Miagkov
et al. (1976) concluded that the Salmon Valley deltas
contain marine diatoms thereby indicating a history of
extensive eustatic sea level change in the McMurdo
Sound region. However, we suspect that Miagkov et al.
incorrectly identified the diatoms, because Taylor and
Salmon valleys should have similar histories. Our sam -
pling is designed to provide data that will either support
or refute their contention. Samples of algae from the
Salmon Valley deltas will be radiocarbon dated, and we
will continue our study of diatoms in these samples.

While we were in the field, we also collected samples
of uplifted marine material from separate locations in
the McMurdo Sound region and dry valleys area. The
locations included the PectenlProspect Formation of
central Wright Valley, Cape Bird, White Island, the
Stranded Moraines, and Minna Bluff.

These samples will be studied to aid in our interpre-
tation of the late Quaternary history of the region and
to assist in our efforts to correlate the marine paleocli-
matic record with the glacial stratigraphy of the dry val-
leys area.

Laboratory work this past year was concentrated on
studies of diatoms in the Ross Ice Shelf Project (RIsP)
cores from site J-9, diatoms in perched deltas in Taylor
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Valley, the sedimentology of Unit B in Ross Sea cores,
benthic foraminifera from dirt bands on the McMurdo
Ice Shelf, and diatoms in Ross Sea cores.

Five new publications appeared during this period:
Kellogg, Osterman, and Stuiver, 1979; Kellogg and
Truesdale, 1979; Kellogg, Truesdale, and Osterman,
1979; Osterman and Kellogg, 1979; and Truesdale and
Kellogg, 1979.

We were assisted in the field by Carolyn Lepage. We
thank the officers and men of U.S. Navy Antarctic De-
velopment Squadron (vxE-6) for their assistance in mak-
ing our field project successful. This work has been sup-
ported by National Science Foundation grant DPP 77-
21083-AO1.

References
Kellogg, D. E., M. Stuiver, T. B. Kellogg, and G. H. Denton.

In press. Non-marine diatoms from Late Wisconsin perched
deltas in Taylor Valley, Antarctica. Palaeogeography, Palaeo-
climatology, Palaeoecology.

Kellogg, T. B., L. E. Osterman, and M. Stuiver. 1979. Late
Quaternary paleo-oceanography and paleoclimatology of
the Ross Sea, Antarctica: Relation to ecologic and oceano-

graphic conditions. Journal of Foraminiferal Research, 9: 322-
35.

Kellogg, T. B., M. Stuiver, D. E. Kellogg, and G. H. Denton.
1977. Marine microfossils on the McMurdo Ice Shelf. Ant-
arctic Journal of the United States, 12(4): 82-83.

Kellogg, T. B., and R. S. Truesdale. 1979. Late Quaternary
paleoecology and paleoclimatology of the Ross Sea: The
diatom record. Marine Micropaleontology, 4: 137-58.

Kellogg, T. B., R. S. Truesdale, and L. E. Osterman. 1979. Late
Quaternary extent of the West Antarctic Ice Sheet. Geology,
7: 249-53.

Miagkov, S. M., G. N. Nedeshava, and E. I. Riabova. 1976.
McMurdo Sound sea level changes in the last 50,000 years.
Antarctic Journal of the United States, 11(4): 233-35.

Osterman, L. E., and T. B. Kellogg. 1979. Recent benthic for-
aminiferal distributions from the Ross Sea, Antarctica: Re-
lation to ecologic and oceanographic conditions. Journal of
Foramin[eral Research, 9: 250-69.

Stuiver, M., I. C. Yang, G. H. Denton, and T. B. Kellogg. In
prep. Oxygen isotope ratios of antarctic permafrost and gla-
cier ice. (To be submitted to the American Geophysical
Union for the Antarctic Research Series.)

Truesdale, R. S., and T. B. Kellogg. 1979. Ross Sea diatoms:
Modern assemblage distributions and their relationship to
ecologic, oceanographic, and sedimentary conditions. Ma-
rine Micropaleontology, 4: 13-31.

Response of deep-sea benthonic
foraminifera to development of

psychrosphere near Eocene/
Oligocene boundary

BRUCE H. CoRLIss

Woods Hole Oceanographic Institution
Woods Hole, Massachusetts 02543

It has been suggested that the initiation of vigorous
antarctic bottom water and the development of the psy-
chrosphere (lower cold layer of a two-layer ocean with
temperatures of less than 100 C) occurred near the
Eocene/Oligocene boundary. The oxygen isotope curve
from Deep Sea Drilling Project (DSDP) site 277 for the
Late Eocene-Early Oligocene (see figure) shows a sharp
temperature drop (4° C) in the earliest Oligocene, which
Kennett and Shackleton inferred to be associated with
the development of the psychrosphere (1976). Previous
studies suggested that the temperature drop associated
with the development of the psychrosphere caused a
crisis for deep-sea ostrocodes (Benson, 1975) and ben-
thonic foraminifera (Douglas, 1973).

To study the benthonic foraminiferal response to the
development of the psychrosphere, I examined ben-
thonic foraminifera in 15 closely spaced sediment sam-
ples, cores 16 to 24, from site 277 (52°13.43'S/166°

11.48'E, at 1,222 meters in the Southern Ocean. Ap-
proximately 300 benthonic foraminifera (greater than
125 micrometers in size) were picked from each sample
and identified. The accompanying figure shows biostrat-
igraphic ranges of 41 taxa. Numerically important spe-
cies include Alabamina wilcoxensis Toulmin, Anomalinoides
alazanensis (Nuttall), Astrononion pusillum Hornibrook,
Cibicidoides dutemplei (d'Orbigny), Epistominella umboni-
fera (Cushman), Globocassidulina subglobosa (Brady), Gy-
roidinoides complanatus (Cushman and Stainforth), Gyro-
idinoides peramplus (Cushman and Stainforth), Oridorsalis
umbonatus (Reuss), Pullenia eocenica (Cushman and Sieg-
fus), and Pullenia quinqueloba (Reuss).

A majority of the species show no response to the
inferred temperature change (column a in figure). First
or last occurrences of 19 other taxa are shown in column
b of figure. Twelve first appearances and four last oc-
currences are recorded before the isotopic drop, one
first appearance and one last occurrence during the
event, and one first appearance and five last occurrences
are recorded after the isotopic drop. Species that exhibit
faunal changes are all of minor importance (equal to or
less than 6 percent of the assemblage).

Species frequencies of 4 dominant taxa, C. dutemplei,
E. umbonfera, G. subglobosa, and 0. umbonatus, are shown
in column c of figure. The inferred temperature drop
did not affect the relative abundance of three of these
species, but had a pronounced effect on the relative
abundance of E. umbonfera and changed the composi-
tion of the assemblage.

The faunal patterns indicate that only two fauna]
changes coincided with the development of the psy.
chrosphere. Faunal changes coming before and after the
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