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As part of a continuing study of glacial and marine
sediments in the Ross Sea region, we studied surface deposits
on the McMurdo Ice Shelf during the past several field
seasons. The objectives of the study are:

(1) to place the McMurdo Ice Shelf within the overall
glacial history of the McMurdo Sound region;

(2) to study marine microfossils that occur in sediments on
the ice-shelf surface in order to determine what organisms
can and have lived under this ice shelf.

The McMurdo Ice Shelf, a northwest portion of the Ross
Ice Shelf, covers southern McMurdo Sound. Its surface is
largely an area of ablation; its thickness ranges from about
100 meters near Mount Discovery in the south to 15 meters
near the Dailey Islands in the north (Swithinbank, 1970. p.
475). Except for relatively clean ice derived from Koettlitz
Glacier, the upper surface of the shelf is covered by a thin
mantle of debris that commonly forms bands and swirls.

Moreover, it has been known since expeditions of the early
20th century that marine macrofossils occur, sometimes in
abundance, on the ice-shelf surface (Scott, 1905;
Debenham, 1919). Debenham (1919) suggested that the ice
shelf was maintained by water freezing onto the base and ice
ablating from the surface; marine sediment and macro-
fossils froze Onto the base of the shelf where it touched the
sea floor, and subsequently moved upward as a result of
basal freezing and surface ablation. Swithinbank (1970, p.
483) suggested that anchor ice also transported sediments
and macrofossils to the base of the ice shelf.

Finally, Gow and Epstein (1972) showed from measure-
ments of the variation of oxygen-18 in ice cores that the
northern half of the ice shelf in front of the Koettlitz Glacier
is composed of frozen seawater, hence strengthening
Debenham's (1919) original hypothesis of basal freezing and
surface melting.

In 1967-1968, 1968-1969, and 1973-1974 one of us (GHD)
mapped glacial deposits on ice-free areas fringing the
McMurdo Ice Shelf. These areas are covered by extensive
volcanic-rich ice-cored drift that is commonly marked by a
moraine ridge at its upper edge and that contains numerous
erratics of granite, dolerite, sandstone, quartzite, and schist.
This drift extends to an altitude of 610 meters on eastern
Minna Bluff, 428 meters on western Minna Bluff, 400 to 250
meters on the north flank of Mount Discovery, 420 meters
on Black Island, 270 meters on Brown Peninsula, and 260 to
240 meters on the outer coastal headlands near the Royal

Society Range; it forms tongues that rest on floors of ice-free
valleys fronting the Royal Range.

The configuration of the drift sheet, taken together with
striation trends on underlying bedrock and carbon-14 dates
of moraines, shows that it was deposited by a grounded ice
sheet that flowed westward across this portion of McMurdo
Sound during Late Wisconsin time. The drift surface com-
monly exhibits debris bands of erratic rocks that are consis-
tent with this former flow direction. Generally, these erratic
bands terminate abruptly at the tidal crack that separates
ice-cored drift from the McMurdo Ice Shelf. However, along
the northeast shore of Mount Discovery and the eastern
shore of Brown Peninsula, many debris bands pass directly
from the land onto the ice shelf; some bands drape over the
ice-shelf surface and extend to 200 meters in altitude on the
south flank of Mount Discovery.

These data suggest that debris swirls and bands on the
shelf in this area are remnants from former westward-
flowing grounded ice in the Sound. In turn, this led us to ini-
tiate a study of other debris bands on the shelf so that we
could reconstruct the transformation of the former
westward-flowing grounded ice sheet to the modern
northward-flowing ice shelf.

Particular attention was paid to the prominent debris
band that trends northward for 40 kilometers from Black
Island to the northern edge of the shelf. Carbon-14 ages by
one of us (Ms) on shells from this band were 6600 ± 60 years
(QL-166) at the northern edge; 5670± 100 years (QL-84) at
a position 10 kilometers south of the northern margin; and
1290 ± 50 years (QL-79) along the northern coast of Black
Island. Our results in dating modern marine material show
that about 1,300 years should be subtracted from these dates
because of carbon-14 deficiency in the seawater of the
McMurdo region. The results suggest that this debris band
was formed by ice that flowed along the northeast shore of
Black Island, where it incorporated shells, and then north-
ward to the ice-shelf margin; moreover, the dates suggest
that the grounding line retreated to a position south of the
north shore of Black Island prior to 5,300 years ago, the cor-
rected age of the northernmost sample. Hence, there are
debris bands of at least two origins in the McMurdo Ice
Shelf, one type remnant from a former grounded ice sheet
and the other inherent to the modern shelf.

Our efforts during the 1975-1976 and 1976-1977 field
seasons were directed toward a more complete sampling of
sediment and ice from the surface of the ice shelf. Two of us
(TBK and DEK) visited 44 sites; at each site, we collected shell
samples for carbon-14 dating (where available), sediment
samples for micropaleontologic and sedimentologic
analysis, and ice samples for isotopic analysis. These samples
are being analyzed; the initial results reveal two distinctly
different benthic foraminiferal faunas. Along the north
coast of Black Island, in the sample with a carbon-14 age of
1,290 years, the benthic fauna is dominated by the species
Ehrenbergina gla bra. This sample also contains many other
species including Trifarina earlandi and Globocassidulina
subglobosa. Two samples from 5 to 10 kilometers north of
Black Island were also analyzed; they show a shift in benthic
foraminiferal dominance to Trfarina earlandi. E. gla bra is
a minor constituent in both these samples. All samples
analyzed also contain sponge spicules, echinoid spines, rare
specimens of the planktonic foraminiferal species
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Globigerina pachyderma, rare to abundant ostracod shells,
and fragments of byrozoa, molluscs, and corals.

The final results of our micropaleontologic analyses
should allow us to reconstruct the history of the McMurdo
Ice Shelf and to determine what organisms lived beneath it.
The carbon-14 results will also show whether our hypothesis
is correct for formation of the prominent debris band north
of Black Island. A sequential series of dates will indicate
that the shell material was derived from the northeast shore
of Black Island, as the initial results suggest. If so, samples
collected at close intervals along the band should contain
microfossils representing sequential changes during the last
5300 years beneath this portion of the shelf. Finally, the
carbon-14 data, taken in conjunction with the geometry,
fauna, and lithology of the moraines, will allow reconstruc-
tion of the overall history of the McMurdo Ice Shelf. This
reconstruction will aid our interpretation of the glacial
history of the Ross Sea.

We thank the helicopter pilots and crewmen of VXE-6 who
assisted us in the sampling program. TBK and DEK were in
the field from 8 December 1976 to 3 January 1977. This
research was supported by National Science Foundation
grants DPP 75-15524 and DPP 74-20991.
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The curatorial program at the Florida State University's
(FSU) Antarctic Marine Geology Research Facility and Core
Library during the period 1 July 1976 to 31 May 1977 has
been concerned primarily with (1) distribution of samples,
(2) receipt of marine sediment cores retrieved aboard Islas
Orcadas cruises 11 and 12, (3) laboratory procedures involv-
ing the cutting and describing of these and Islas Orcadas
cruise 7 cores, and (4) publication and distribution of two

volumes of core descriptions and attendant station location
data for Eltanin and Islas Orcadas core materials (Cassidy et
al., 1977; Cassidy et al., 1977). Other activities include
maintenance of the collections and the material resources of
the facility, and logistics efforts in active support of the ship-
board and laboratory research by resident and visiting in-
vestigators.

During this reporting period, 4,868 samples were
distributed from the National Science Foundation collec-
tions curated at the facility. The sample total continues to
be dominated numerically by Eltanin materials, from which
3,461 piston core, 40 trigger core, 2 Phleger core, and 2
camera-Phleger core samples were distributed. Piston core
samples were taken from 256 individual cores representing
38 of the 55 Eltanin cruises, and trigger core samples were
removed from 37 individual cores representing 14 cruises.
Phleger and camera-Phleger core samples were taken from
four cores of four cruises. Also distributed from the Eltanin
collection were two grab samples from two cruises.

Sample distribution from non-Eltanin core materials can
be summarized as follows: 521 piston and 4 trigger core
samples were distributed from 33 cores taken aboard cruises
7 and1 1 of ARA Is/as Orcadas; 45 piston core samples from
14 cores, and 30 trigger core samples from 14 cores were
removed from cores retrieved aboard the 1976 cruise of
USCGC Glacier in the Ross Sea; and 97 samples were re-
moved from 18 cores obtained during the 1968, 1969, and
1970 International Weddell Sea Oceanographic Expedi-
tions. Samples distributed from Dry Valley Drilling Project
cores totaled 664, and were from 13 holes.

Sample distribution was made to a total of 34 in-
vestigators, representing 20 institutions in five countries.
(Sample totals do not include miniscule amounts of core
material required for the preparation of smear slides.)

Evaluation of these data in reference to previously
reported sample distribution totals (Cassidy and Wise, 1974,
1975, 1976) requires consideration of two points: (1) the
sample total presented here, approximately 22 percent less
than the totals given for the last two reporting periods,
reflects sampling efforts over a shorter time than those
reported by past articles. This situation has been
necessitated by an earlier deadline date for the submission of
summary articles, (2) the shortened reporting period ex-
cludes the month of June, normally an active month for
sampling. At the time of preparation of this report, sam-
pling visits have been scheduled during this month for an
estimated minimum of 4,000 samples. These, plus the
reported total of 4,868, will exceed past efforts occurring
during the usual July 1 - June 30 reporting period by more
than 40 percent.

The acquisition of new materials includes the April 1977
receipt of 85 piston cores (approximately 900 meters) and 51
trigger cores (approximately 21 meters) retrieved aboard
cruises 11 and 12 of Islas Orcadas under the supervision of
five members of the facility (Sclater et al., 1977; Gordon
and LaBrecque, 1977). Descriptions of the sediments will be
made available to the scientific community following cut-
ting, describing, and analytical procedures in progress.

Also received were approximately 300 pounds of
refrigerated rock specimens collected in 1976-1977 in the
dry valleys region of southern Victoria Land by Imre
Friedmann (Department of Biology, FSU). The facility is
storing and cataloging these specimens in conjunction with

October 1977 83


