
ates. The diamictites are indistinctly stratified
marine tillites resulting from suspension current
sedimentation combined with profuse glacial raft-
ing. None appear to be mass movement deposits
or alternatively terrestrial subglacial moraines. The
sandstones, pebbly sandstones, and conglomerates
are traction current marine and fluvioglacial de-
posits.

Sparse Neogene microfaunas (P. N. Webb, per-
sonal communication) occur within mudstones as-
sociated with the tillites, and scattered bivalve
debris is present in some of the younger sandstones.
Bioturbation, usually in the form of horizontal
burrows, is common though never prolific in mud-
stones and fine sandstones. Diatom and sponge
spicule debris is present, particularly in many of
the younger sandstones.

Although both cores reflect the same transition
from marine tillites to younger traction current
deposits, and both contain the same sediment
types, the stratigraphies of sites 10 and 11 differ
considerably in detail. This suggests considerable
local facies change between the two sites. The site
10 core contains five major lithostratigraphic units.
Approximately 21.1 meters of unit I sandstones,
pebbly sandstones, and minor pebble conglomer-
ates overlie 13.96 meters of conglomerates that
make up unit II. Units III and IV are strikingly
varied, and consist of over 104 meters of diamic-
tites and interbedded pebbly sandstones and sand-
stones with minor pebble conglomerates, breccias,
and laminated sandy mudstones. The basal unit V
consists of at least 36.6 meters of mudstones and
diamictites.

Site 11 core contains eight major lithostratigra-
phic units. The youngest four, totaling 127.45
meters, consist of sandstones, pebbly sandstones
and conglomerates. Units VII and VIII, totaling
139.5 meters, are predominantly diamictites and
minor sandy mudstones. The intervening units
V and VI, totaling 61 meters, comprise a transi-
tional sequence with interbedding of all of the
above rock types.

The petrography of the sand-grade and coarser
sediments in both cores shows their derivation to
be overwhelmingly from the surrounding lower
Palaeozoic basement complex, and to a much less
extent from the Jurassic Ferrar dolerites. Pebbles
of the basement Vida granite and of the Beacon
sandstone were not observed, although disaggre-
gated detritus of the latter presumably contributes
to sandstones within the cores. Neogene basaltic
debris in very small amounts is present throughout
both cores. In site 11 core, marine mudstones of
unit VII contain, at approximately 205 meters, at
least two basaltic tuffs each only a few centimeters
thick. In both cores the younger sandstones also
contain a small but persistent component of inter-

formational mudstone debris.
Considerable lithification of both cores is

apparent, especially in older units where the mud-
stones show increasingly better developed conchoi-
dal fracture. At least partial carbonate cementation
of sandstones is widespread and is particularly
noticeable beneath 47 and 84 meters in cores 10
and 11, respectively.

Geology of DVDP holes 12 and 14

MICHAEL CHAPMAN-SMITH
Antarctic Division

N.Z. Department of Scientfic and Industrial Research
Christchurch, New Zealand

While participating in the Dry Valley Drilling
Project (DVDP) during 1974-1975, and with the
assistance of Messrs J . Jackson, J . Kilbourne, and
D. Read, all of the Department of Geology, North-
ern Illinois University, I geologically logged core
from holes 12 and 14. The former was beside Lake
Leon (unofficial name), Taylor Valley, and the
latter was in the North Fork, upper Wright Valley.

Detailed drill logs and summary drill logs of the
two holes have been prepared and are available
from the DVDP Coordinating Office, Department
of Geology, Northern Illinois University, DeKaib,
Illinois 60115. Core from hole 12 was shipped
frozen to the United States. Core from hole 14,
which was completed late in the season, remains
at McMurdo for shipment next summer.

Hole 12 (Lake Leon). This vertical hole was drilled
to 184.65 meters; 165.02 meters of sediment were
penetrated. Basement contact, which was the first
ever intersected in Taylor Valley, was at 165.02
meters; it is sharp, nonstriated, and along a high-
angle joint in unweathered granite. Both the con-
tact and overlying till are believed to be the products
of a wet-based, eroding glacier that gouged out
the floor of Taylor Valley over 5 million years ago.
Core recovery was 98.5 percent, with 181.80 meters
of sediment and basement lithologies recovered.

Diamicton units comprise the bulk (58 percent)
of the 165.02 meters of sediments. A wide variety
of lacustrine, fluviatile, and terrestrial lithologies
make up the remaining 42 percent of the sediments,
which include graded beds, varved muds and silts,
weathered iron-oxidized horizons and lenses, and a
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Figure (a) and (b), DVDP
holes 12 and 14.

DIAMICTON :TILL

"SUBAQUEOUS" DIAMICTON

MUD SANDY MUD, MINOR SAND

SANDS,FINE TO MEDIUM, MINOR COARSE

COARSE SANDS, GRAVEL

13I COMPLEX IGNEOUS BASEMENT

"carbonate-evaporite" bed. In short, the products
of an intriguing period of fluvioglacial sedimenta-
tion have been drilled and recovered.

The figure (a) shows an attempt to classify the
sediments encountered into environments of de-
position. This classification is based solely on pre-
liminary work done at McMurdo Station's Thiel
Earth Sciences Laboratory, and is presented here
as a working hypothesis to aid those engaged in
later detailed sedimentary analyses of selected

samples from the core.
Some 25 diamicton units were intersected; the

uppermost is the moraine in which hole 12 was
collared. Seven of the 25 diamictons exhibit charac-
teristics that make one suspect they are glacial
debris dropped through ice-covered water. These
are the sediments labelled "subaqueous" diamictons
in the figure. The remaining 17 diamicton units
appear to be normal tills. Further work, however,
probably will indicate that some of these may be
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subdivided into the deposits of several glacial
events. Basalt clasts are present in all diamictons
except the basal till, which thus predates the
eruptions of basaltic rocks of the McMurdo vol-
canics into the dry valleys.

Six periods of lacustrine deposition seem ap-
parent from the core. In some cases fluviatile de-
posits occur stratigraphically between lacustrine
sediments and the diamicton deposited by subse-
quent glacial advance. Rare dropped pebbles and
associated contorted and laminated muds are evi-
dence of ice-covered water and support the tenet
of subaqueous diamicton deposition. The sedi-
ments are calcareous, some noticeably so. A few
discrete crystals of calcite occur, but the carbonate
is predominantly crypto-crystalline. One thin car-
bonate-evaporite band was intersected. Similar
lithologies crop out farther inland at Lake Bonney.
The carbonate-evaporite band is considered to be
in situ and to have been precipitated beneath an
ancestral Lake Leon.

Macrofossils and foraminifera were identified
during the logging of sediments from holes 8 and
9, which were at New Harbor (at the mouth of
Taylor Valley). No fossils were seen during the de-
tailed logging of core from hole 12. It thus is pos-
tulated that the sediments penetrated at Lake Leon,
midway up Taylor Valley, are nonmarine in origin.
Perhaps ancestors of Commonwealth and Canada
glaciers prevented marine waters and faunas from
penetrating into the Lake Leon area.

Hole 14 (North Fork). This was the final DVDP hole
on land. It penetrated 78.13 meters vertically into
the North Fork, Wright Valley. The site is in a
depression below the water level of nearby Lake
Vanda. As anticipated, the sediments encountered
in hole 14 are predominantly lacustrine. Three
diamicton units were intersected. One of these is
a till, but the other two are believed to be sub-
aqueous in origin. The inferred sedimentary
regimes for the 27.94 meters of sediment pene-
trated are given in the figure (b). A total of 85 per-
cent of the sedimentary core was recovered. These
sediments are similar to those of hole 12: carbo-
nate is widespread, for example, and two muddy
carbonate-evaporite beds were intersected.

The basement contact that was intersected at
27.94 meters is crenulated and is at 83° to the core
axis. Presumably it is the product of erosion by
water. In all, 50.19 meters of basement lithologies
were drilled and recovered. Basement consists of a
fine- to medium-grained massive granite that has
complexly intruded a foliated mafic gneissic grano-
diorite with large rectangular feldspar crystals up
to 41 by 18 millimeters in size. The granite is foliated
adjacent to the rafts and xenoliths of the grano-
diorite.

Basement geology of OVOP
boreholes in Taylor and

Wright valleys

M. G. MUDREY,JR.
Department ofGeology

Northern Illinois University
DeKalb, Illinois 60115

The last three of the five 1974-1975 Dry Valley
Drilling Project (DVDP) boreholes successfully pene-
trated basement: "Lake Leon,"*Don Juan Pond,
and North Fork Basin. In addition, circulating sub-
surface saline brine was recovered from fractured
basement 75 meters below Don Juan Pond.

I report the basement lithologies penetrated at
Lake Leon and North Fork Basin, and sediments
and basement recovered at Don Juan Pond. Chap-
man-Smith (1975) describes the sedimentary se-
quences at Lake Leon and North Fork Basin.

Lake Leon. Hole 12 at Lake Leon encountered
migmatite basement at 165 meters. The migmatite
consists of meter and thicker alternating bands of
leucocratic gneiss and biotite schist of upper-
amphibolite facies metamorphic grade. The schist
is grayish red, fine-grained, with millimeter- to
centimeter-scale bands. Essential mineralogy in-
cludes biotite, garnet, and locally clinopyroxene,
with uncommon porphyroblasts and pseudoaugen
of bull quartz and feldspar. The gneiss is white,
fine-grained, and highly cataclasized. It is biotite-
bearing with accessory pyrite and feldspar augen.
The hole was terminated at 184.65 meters, with
98.5 percent recovery of the basement rocks.

Don Juan Pond. Hole 13 (Don Juan Pond) was
cored successfully well into basement. Vertical con-
tinuous core was taken by dry drilling in sediment
wih 72 percent recovery, and in basement below
12.7 meters by circulation of formation water with
95 percent recovery. The core consists of three
units: 0.00 to 12.67 meters, sands and silt; 12.67
to 52.20 meters, diabase; 52.20 to 74.98 meters,
cataclasized migmatite.

The sediment is moderate-brown and unconsoli-
dated. It consists of subrounded to subangular
mineral grains and rock fragments that range from

*Unofficial name. "Lake Leon" is immediately east of Lake
Chad in Taylor Valley.
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