
sedimentary sequences lying seaward of these mountains. The
source of the Mesozoic palynomorphs seems most likely to be
in topographically low regions such as the northern end of the
Thiel Trough and the Crary Trough, beneath the Filchner Ice
Shelf (figure). The presence of substantial thicknesses of sedi-
ment below the Filchner and Ronne Ice Shelves has been sug-
gested on the basis of Russian and Norwegian geophysical data
(summarized in Behrendt 1983) and deep seated glacial erosion
of Crary Trough has been demonstrated by Elverhoi and Maisey
(1983).

The two northernmost sites in this province, sites G2 and
2-19-1, could have lain in the path of ice from a previously
expanded Filchner Ice Shelf; their palynological composition is
essentially the same as those sites immediately north of the
present front of that ice shelf. Expansion and grounding of the
Filchner Ice Shelf through Crary Trough and to the edge of the
continental shelf has been suggested on the basis of till distribu-
tion (Anderson et al. 1980; Elverhoi and Maisey 1983); such
expansion seems likely to have effected the transport of pal-
ynomorphs in this area.

Finally, it should be pointed out that sampling density in the
Weddell Sea is as yet too sparse to allow detailed and confident
assessment of source area localities to be made. Correlation
between the palynomorph provinces described here and the
petrologic provinces identified by Andrews (Antarctic Journal,
this issue) is broad; the southwestern microfossil province cor-
responds approximately to provinces I to IV of those authors
which are characterized by a variety of rock types; the north-
eastern palynological province, with its marine Cretaceous
component, corresponds to petrological province V. Basalt and
andesite pebbles distinguish the latter province, which sug-
gests that sediments providing a source for the recycled micro-
fossils may be part of a largely volcanic sequence.

These preliminary data suggest that palynomorphs were
transported and deposited in the Weddell Sea by processes
associated with either ice sheet or ice shelf expansion. The
recognition of clear provinces on the sea-floor suggests that, as
in the Ross Sea, there has been little redistribution of the re-
cycled microfossils by bottom currents after their deposition.
These interpretations are consistent with those of Andrews
(Antarctic Journal, this issue) who conducted an independent

petrologic examination of glacial and glacial-marine deposits of
the eastern Weddell Sea.
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Petrology of Weddell Sea glacial
sediments: Implications for

provenance and glacial history

B. A. ANDREWS

Department of Geology
Rice University

Houston, Texas 77251

Limited outcrop exposure restricts our understanding of ant-
arctic subglacial geology. Additional evidence for the geology of
this ice-covered continent is perhaps best obtained through
investigations of terrigeneous sediments deposited on the ant-

arctic continental margin. In this study, petrologic analyses
were conducted on glacial and glacial-marine deposits cored on
the Weddell Sea continental shelf to gain increased understand -
ing of the subglacial geology and glacial history of land areas
contiguous to the eastern Weddell Sea.

Piston cores were collected from the Weddell Sea continental
shelf, between 5°W and 50°W, during cruises of the USCGS Glacier
in 1969-1970 and the Am Islas Orcadas in 1978. Basal tills and
glacial marine units were previously identified within the
piston cores by Anderson et al. (1980) using sedimentologic
criteria. Downcore lithologic analyses from this study support
the basal till and glacial marine identifications. The basal tills are
characterized by constant composition downcore, and each till
is distinct in composition from other tills, reflecting the
character of underlying bedrock along particular ice flow lines
(figure 1). Glacial-marine units are also compositionally homog-
eneous downcore, and derivation from the basal zone of an ice
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Figure 1: Ternary diagram of quartz/feldspar (0/F), sedimentary rock
fragment (s), and igneous rock fragment (i) percentages of the
coarse sand fraction of samples taken downcore within basal till
units. Note clustering of samples from common till units, indicating
compositional homogeneity of individual tills.

shelf close to its grounding line is suggested (transitional glacial
marine facies of Anderson et al. 1983).

The presence of basal tills on the Weddell Sea continental
shelf suggests a major expansion and coincident grounding of
the east and possibly the west antarctic ice sheet as far as the
shelf edge. Till lithologies are correlative with east antarctic
rocks, suggesting that expansion within the study area was
chiefly of the east antarctic ice sheet. However, little data exists
for the southwestern shelf of the Weddell Sea where an ad-
vanced west antarctic ice sheet would have grounded, and a
dual expansion of both ice sheets remains a possibility.

The basal tills and transitional glacial marine units were
grouped to form six distinct petrologic provinces on the Wed-
dell Sea shelf (figure 2) using cluster analysis techniques ap-
plied to pebble and coarse-sand data. Most of the province
boundaries extend inland along the east antarctic coast parallel
to reconstructed ice paleoflow lines. Identical lithologies with
similar percentages of occurrence are observed in both the
pebble and coarse-sand modes of basal tills located up to 100
kilometers from coastal outcrops, indicating that comminution
is not effectively biasing till compositions.

The basal tills and transitional glacial marine units are com-
prised chiefly of basic volcanics and quartzose sedimentary
rocks in direct contrast to outcrops of the eastern Weddell Sea
sector, which are dominated by metamorphic lithologies. Till
lithologies suggest that the mountainous outcrops of the region
are not representative of the overall subglacial geology and that
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Figure 2: Petrologic provinces l--Vi on the Weddell Sea shelf. Provinces were defined by cluster analysis groupings of basal tills and glacial-
marine units with similar iithologic distributions.
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a number of sedimentary depocenters must exist beneath the
antarctic ice sheet.

Four provenance areas for the Weddell Sea are recognized: (1)
the Cretaceous-Tertiary prograding shelf of the Weddell Sea, (2)
the recently uplifted Transantarctic Mountains, (3) the Pal-
eozoic-Mesozoic Beacon sedimentary basin, and (4) the Brunt
Megatrough (Kamenov and Ivanov 1983). Correlation between
these provenance areas (as defined by geophysical data) and till
petrologic provinces are remarkably good.

I wish to thank Dennis Cassidy for providing pebble samples
for this study. This research was supported by National Science
Foundation grant DPP 81-16623 to John B. Anderson.
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Sedimentologic and
paleoceanographic implications of

terrigenous deposits on the Maurice
Ewing Bank, southwest Atlantic Ocean
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The Maurice Ewing Bank (MEB), representing the easternmost
portion of the Falkland Plateau (figure 1), provides a remarkably
unique environment in which to study deep-sea clastic sedi-
mentation. A number of key sedimentological problems in this
region have not been previously addressed. One of the impor-
tant questions concerns the existence of terrigenous deposits in
this deep-sea environment. Visual examination of piston cores
reveals the presence of a widespread, coarse-lag deposit and
sand bodies on the MEB. It has been well established that ter-
rigenous material reached the bank as ice-rafted detritus (IRD)
(Plafker, Bartsch-Winkler, and Ovenshine 1977; Bornhold 1983).
Strong impinging currents, developed primarily as a result of
the opening of Drake Passage, have subsequently eroded,
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Figure 1. Bathymetric and physlographic map of the Falkland Plateau and adjacent environs (after Rabinowitz et al. 1978). Maurice Ewing Bank
study area is outlined by rectangle. (Bathymetry measurements are in meters.)
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