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During the 1982-1983 summer field season,, as part of a con-
tinuing investigation on the glacial history of Taylor Glacier, we
re-examined sites within the surficial drift of Lake Bonney
basin. This article reviews the sediment character of the drift
surrounding the snout of Taylor Glacier and shores of Lake
Bonney (figure 1). Of particular importance are the nonsorted,
terrigenous sediments (diamictons) that are assumed to be de-
posited directly from ice and thus are valuable for determining
the past behavior of Taylor Glacier.

The drift forms an almost complete cover to the underlying
bedrock in the valley bottom and is composed of laterally varia-
ble lithologies. Within the drift, certain facies associations and
sediment features are recognized to have analogs in the modern
depositional environment along the margin of Taylor Glacier. By
comparing features in the drift with similar features in the
glacial debris, it may be possible to reconstruct part of the
depositional history of the drift in upper Taylor Valley.
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Figure 1. Location map of Lake Bonney basin in upper Taylor Valley,
Antarctica.

This study is based on the sedimentological features observed
in sections north and south of Taylor Glacier snout, along the
valley slopes surrounding Lake Bonney, and down-valley to the
Lacroix Glacier (see figure 1). Drift sections vary in thickness
from 2 to 30 meters, depending on the depth to permafrost and
the extent of stream channel erosion. Most sections consist of
diamicton units interbedded with stratified sand and gravel.
The diamicton commonly forms the upper portion of the drift
profile and consists of poorly sorted mud, sand, and gravel of
varied composition. The stratified sands and gravels form dis-
continuous units widely variable in sediment character and
thickness. These units exhibit features common to fluvial
deposition.

The following four features of the diamicton are considered
good indicators of the depositional facies of glacial sediment.

1. "Bed form" not only refers to the shape and size of sedi-
mentary bodies but also to the physical association of these
bodies and the nature of the contacts between them. The di-
amicton units in the drift of upper Taylor Valley range from
sheet to lense structures. A sheet diamicton varying laterally, in
both thickness and lithology, occurs along the northern valley-
side, between Taylor and Rhone Glaciers. This sheet forms the
present drift surface and is in sharp, but apparently con-
formable, contact with underlying sands and gravels.
Elsewhere, the diamicton is poorly exposed but still appears to
form sheets. The lensoid diamicton units are less common and
occur only as discrete bodies within the stratified sands and
gravels.

2. Sedimentary structures within the diamicton units are
generally restricted to bedding and jointing. Most bedding is
poorly developed and confined to a few undulating, moder-
ately poorly sorted, sandy silt laminae throughout the diamic-
tons. These laminae are usually developed subparallel to the
drift surface and occasionally deformed into weak convolute
and isoclinal folds. Similar structures are presently developing
along the margin of Taylor Glacier where basal debris is modi-
fied by flow, slumping, and water washing during deposition.

Some diamictons have well-developed bedding, formed of
silt and fine sand laminae, which on occasions are deformed
around and disrupted by scattered pebbles and boulders. Sim-
ilar bedding features have been described in waterlain tills by
Dreimanis (1976).

Sediment splitting, or fissility, developed because platy and
blocky jointing occurs in the sand and mud matrix of some
diamictons. The jointing is generally subhorizontal and later-
ally discontinuous and is present, to varying degrees, in both
modern and ancient drift sequences. Shaw (1977) ascribed this
fissile structure to the preservation of debris ice foliation in
sublimation till. However, this fissility is recognized in most
diamicton types (including flow tills and waterlain tills) but
occurs most frequently in those with high mud content. The
high moisture retention capacity of these muddy diamictons
coupled with the strong freeze-thaw action experienced in the
proglacial environment may be sufficient to produce such
splitting.

3. Preliminary grain-size analyses of selected drift samples
from the Lake Bonney basin are presented in a ternary diagram
of percentage of gravel, sand, and mud (figure 2). The majority
of sections sampled contain diamictons that are "gravelly mud-
dy sands" (after Folk 1954). However, the wide variety in sedi-
ment type suggests that a number of processes were in opera-
tion during the deposition of the drift. When compared with
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Figure 2. Textural classification using gravel, sand, and mud end
members. The small ternary diagram Is Folk's (1954) textural classi-
fication. The broken lines are approximate boundaries between sed-
iment types i—V. The numbered samples are represented as modal
frequency curves in figure 3.

modern glacial debris from Taylor Glacier (Robinson 1979), the
drift can be separated into five sediment types best recognized
on modal frequency curves (figure 3).

Type I sediment, predominantly sand with a mode at 1.5-2.0
4) (figure 3) compares with debris from modern polar su-
praglacial and proglacial fluvial environments (Robinson 1979).
Sediment types II and III have broader sand size distributions
with tails in the mud and gravel fractions (figure 3). These
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Figure 3. Modal frequency curves for selected types (I—V) of drift
from the Lake Bonney basin. Victoria University of Wellington cata-
log sample numbers occur on left side.

sediments compare with meltout debris from Taylor Glacier.
However, higher sand content in type II sediment suggests
slight winnowing of basal debris resulting from dewatering or
flow during deposition. Type IV sediment (figure 3) has a more
even size distribution and probably reflects deposition of basal
debris with little modification. While no modern equivalent of
type V sediment (figure 3) has been observed in Taylor Valley,
the sediment with a broad mode in the mud fraction does have
characteristics similar to para- (or waterlain) tills described by
Dreimanis (1976). The high proportion of mud in this sediment
is inferred to result from suspension deposition in either a
marine or, more likely, a lacustrine environment. Thus, the
term diamicton can be replaced by "flow till," "meltout till,"
"lodgement till," and "waterlain till" for sediment types II, III,
IV, and V respectively.

4. Pebble fabric measurements were completed at 14 sites
within the upper valley. Preliminary assessment of the array of
fabric directions, strengths and types encountered indicates a
general long-axis orientation subparallel to the valley axis with a
slight up-valley dip suggesting deposition by Taylor Glacier ice.
Fabrics at variance with this mode occur within tills that on
textural criteria appear to have undergone either depositional
or postdepositional modification. These fabrics probably result
from the deposition of ice-rafted gravel through water, or from
slumping, flow, or postdepositional "frost heave."

Along the northern margin of lower Taylor Glacier melt
streams draining the Rhone Glacier have exposed up to 10
meters of the sequence. Closely spaced sections in the channels
give good coverage of exposed drift enabling a reasonable inter-
pretation of the sedimentation history for this part of the valley.
In the western Rhone streams, the diamicton or till sheet forms
an unbedded unit with a very poorly sorted, muddy sand
matrix, containing scattered boulders and pebbles. These fea-
tures are characteristic of meltout till presently under deposi-
tion along the margin of Taylor Glacier (Robinson 1979). In the
eastern streams, the till is composed of an extremely poorly
sorted, sandy mud matrix with well-distributed boulders and
pebbles. Here the till commonly has silt and sand laminae
deformed by the boulders and pebbles; such features are as-
cribed to subaqueous flow tills and waterlain tills. The presence
of well-sorted, stratified sands and gravels that overlay these
tills and have a deltaic surface form also suggests a subaqueous
environment of deposition for parts of the sequence.

In conclusion, the association of meltout, waterlain, flow, and
lodgement tills with outwash is believed to represent past local
fluctuations of the Taylor Glacier ice margin and the level of
Lake Bonney. The interbedding of coarse sands, gravels, and till
suggests an environment in which the intensity and type of
depositional processes were highly variable. The age of this
sequence is still uncertain. Reworked carbonate clasts in a sec-
tion in front of Lacroix Glacier yield a uranium/thorium age in
excess of 300,000 years (Hendy et al. 1979), thus indicating an
upper age limit. Carbon-14 dates of perched deltas resting on
the surface till range from 12,700 to 16,400 years ago. Field
relations of Taylor and Alpine moraines in the upper valley
suggest that the sediments under investigation were probably
deposited during the Taylor III advance of Denton, Armstrong,
and Stuiver (1971).
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grant DPP 81-20877, with support from the New Zealand Uni-
versities Grants Committee and Antarctic Division, Depart-
ment of Scientific and Industrial Research.
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A continuing, international multidisciplinary investigation of
the late Cenozoic history of the dry valleys and McMurdo
Sound region, southern Victoria Land, includes Winkie core
drilling, logging, and sampling of cores for paleomagnetic,
paleontologic, and sedimentologic analysis and detailed geo-

logic mapping of the glacial deposits. Work carried out during
the 1980-1981 and 1982-1983 field seasons has been concen-
trated in lower (eastern) Taylor Valley, and a third effort is
planned for the 1983-1984 field season.

Objectives are to (1) develop a detailed stratigraphy in the
near-subsurface, tied to surface exposures, so that the character
and extent of incursions of the Ross Ice Sheet into Taylor Valley
can be better understood, (2) refine age determinations of the
glacigenic sediments by employing polarity and paleontologic
information, and (3) tie the subsurface and surface records in
Taylor Valley to subsurface records in McMurdo Sound. Infor-
mation gained by meeting these objectives should lead to a
better understanding of the glacial history of southern Victoria
Land and the Ross Ice Sheet and should enable scientists to
evaluate potential relationships to global changes in sea level
and climate.

During the 1982-1983 field season, six core holes (ETV-3 to -8;
figure 1), ranging in depth from 10.5 to 58 meters (figure 2),
were drilled in ice-cemented deposits in eastern Taylor Valley.
Additionally, detailed geologic mapping (1:24,000 scale) was
begun, with the geology ultimately to be compiled on a new,
detailed topographic base map to be made photogram-
metrically from new aerial photographs flown during the
1982-1983 field season. Approximately 255 samples were col-

Figure 1. Map of eastern (lower) Taylor Valley showing locations of Dry Valley Drill Project (DVDP) and Winkle (ETV) core drill holes.
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