
inferred glacialmarine origin. The lowest diamicton unit,
between 104 and 125 meters, has a strong fabric and is inter-
preted as a basal till deposited by grounded ice, probably
during the maximum advance of the Ross Sea I glacier.
Sediments between 125 and 154 meters include a thick
glacial-marine diamicton that may represent an early phase
of the Ross Sea I glaciation and (or) older Ross Sea glacia-
tions.

All sediments above a prominent unconformity at 154
meters contain clasts of the McMurdo Group volcanics in-
dicating a Ross Sea provenance, and sparse marine fossils of
Pleistocene age. Sediments below 154 meters are dominantly
marine, contain clasts of Taylor Valley provenance, and are
interpreted as having been deposited in a fjord environment.
Sediments between 154 and 172 meters contain a Pliocene
fauna, and sand grains from this interval have surface tex-
tures that suggest they are reworked glacial sediments. In
the lowermost 13 meters of sediment, which contains fossils
of Miocene age, a large number of sand grains have eolian
textures, but few have glacial features, suggesting that
although glaciers were present, they were a relatively unim-
portant local source of sediment.

Core 11 (Commonwealth Glacier). Preliminary analysis
indicates that sediments above a prominent discontinuity at

about the 205-meter depth contain McMurdo Group vol-
canics, implying an eastern (Ross Sea) provenance, whereas
sediments below that level lack this lithology. Relatively
strong microfabric strength in diamictons in the lower part
of the core, together with low percentages of Ferrar and
Beacon lithologies, suggest that these units may be tills
deposited by local alpine glaciers in the lower Taylor Valley.
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Logging summary of the Dry
Valley Drilling Project

L.D. MCGINNIS and D. OSBY

Department of Geology
Northern Illinois University

DeKalb, Illinois 60115

Geophysical logs were made in nine of the 15 Dry Valley
Drilling Project (DvDP) boreholes during the 1976-1977 field
season. Logs included natural gamma radiation, electrical
resistivity, and spontaneous potential (S.P.). Because all
holes but that at Don Juan Pond were cased from the surface
to the bottom of the hole, electrical and S.P. logs were run
only at Don Juan Pond. To correlate downhole observations
with physical and chemical properties of the core, electrical
resistivity of core samples was measured in the laboratory at
5-meter intervals and the salinity of pore ice in the sedimen-
tary section was determined every 2 meters for all boreholes
except holes 5, 7, and 9. Basic data for DVDP boreholes are
shown in the table.

Following are brief log descriptions of the boreholes.
Boreholes 2 and 3. Ross Island. Boreholes 2 and 3 are

located near the Thiel Earth Science Laboratory about 3
meters apart and therefore display similar gamma log
characteristics. The upper 97 meters displays relatively flat
curves. A sharp decline in natural radioactivity occurs at
unit 9 of Treves and Kyle (1973). Unit 9 is a tuff 3,24 meters
thick overlying 1.2 meters of pyroclastic breccia. This unit
separates augite-kaersutite basalt above from olivine-augite
basalt below. The radiation of the lower units is half that of

the upper units. Thus the thick (44 meters) basalt flow
described by Treves and Kyle (1973) has gamma radiation
characteristics similar to the underlying hyaloclastite which
forms the volcanic pedestal of Ross Island. Salinities of pore
ice in borehole 3 are all less than 20 parts per thousand
(ppt); sea water is 35 ppt. Average salinity of approximately
45 measurements is 3 ppt. There is no general trend in the
salinity-depth profile.

Borehole 6. Lake Vida. Erratic and low intensity gamma
radiation persists to a depth of 157 meters. Below 157 meters
the radiation intensity is nearly constant and is equivalent to
that in the upper units of hole 3 on Ross Island. The erratic
part of the gamma log curve is correlated with the in-
terlayered sequences of banded and massive biotite gneisses
(Kurasawa et al., 1974); the flat part of the curve is
associated with a massive biotite granite.

Boreholes 8 and 10. New Harbor. Boreholes 8 and 10,
drilled in glaciomarine sediments (McKelvey, 1975), display
a gradual increase in radioactivity with depth that never
rises to the high values of holes 3 and 6 in igneous,
crystalline rocks. In general, hole 8 remains slightly above
hole 10 in radioactivity; hole 10 has a double casing.

Pore salinities in holes 8 and 10 alternate from greater to
less than that for sea water from the surface to the bottom of
the hole. Bottom hole salinity is 72 ppt, the same as that of
the water that surged up into the hole and caused termina-
tion of drilling. Water less saline than ocean water is found
in a thin lens at a depth 170 meters below sea level.

Borehole 11. Commonwealth Glacier. The gamma log of
borehole 11 displays a very gradual increase in radiation
from an average of 100 seconds per hundred counts near the
surface to 40 seconds per hundred counts at 244 meters.
Below 244 meters the curve flattens to a nearly constant 40
seconds per hundred counts. The salinity log conforms to
the gamma log in that salinities greater than sea water are
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maintained below 240 meters depth. Down to 190 meters,
salinities are very low (average 5 ppt). Between 190 and 240
meters, salinities alternate from less than to greater than sea
water salinity. Bottom-hole salinity, as in borehole 10, is
about 72 ppt.

Borehole 12. "Lake Leon". * Gamma radiation in hole 12
is remarkably constant at 60 seconds per hundred counts
from the surface to the bottom of the hole. Two large devia-
tions with very low counts (160 seconds per hundred counts)
were observed between 60 and 75 meters depth. At this
depth the salinity-depth curve also diverges to less than sea
water. Except for this divergence, salinities gradually in-
crease from about 3 ppt near the surface to 70 ppt at the
sediment- basement unconformity. At the basement contact
the gamma log does decline about 10 seconds per hundred
counts (increasing radioactivity) and becomes somewhat
more stable. Basement here is described by Mudrey (1975)
as consisting of alternating bands of leucocratic gneiss and
biotite schist.

Borehole 13. Don Juan Pond. The gamma log in the Don
Juan Pond hole is directly related to the down-hole geology.
Low radioactivity near the surface (90 seconds per hundred
counts) increases to 30 seconds per hundred counts at the
sand-dolorite contact at 12 meters. The entire 41-meter sec-
tion of Ferrar Dolorite is marked by low amplitude undula-
tions averaging 105 seconds per hundred counts. At the base
of the Ferrar, radioactivity again rises to an average of 50
seconds per hundred counts. Crystalline basement underly-
ing the Ferrar Dolorite includes bands of biotite-
amphibolite gneiss, leuco-flaser gneiss, biotite-flaser gneiss,
and hornblende granodiorite (Mudrey et al., 1975).

Salinities in the sediment of the Don Juan Pond core were
greater than could be determined with our instrumentation

*Unofficial name. The lake is immediately east of Lake Chad.

(250 ppt); however, a resistivity log of the hole shows the Fer-
rar Dolorite to be the highest resistivity unit (up to 20 ohm-
meters). Near-surface sediments have resistivities on the
order 2 to 3 ohm-meters while resistivities decline to an
average of about 10 ohm-meters in the crystalline basement
below the Ferrar. An S.P. log shows potentials below the
limits of detection from the surface to about 60 meters. At
about 65 meters the S.P. curve rises to 6 millivolts
whereupon it again declines to about 1 millivolt at the bot-
tom of the hole. Thus the only natural potentials in the hole
are those just below the dolorite sill - basement contact.

Borehole 14. North Fork. The gamma log curve for
borehole 14 is marked by moderately low counts (80 seconds
per hundred counts) in the sedimentary section and con-
sistently higher counts in the crystalline basement (40
seconds per hundred counts). Salinities of pore ice in the
sediment range from several ppt near the surface to several
thousand ppt near the basement contact.

Borehold 15. McMurdo Sound. Borehole 15 drilled 65
meters into sediment at 122 meters depth in McMurdo
Sound shows near marine salinities in the upper 10 to 15
meters and declining salinities to less than one-fifth that of
sea water at 30 meters below the surface. Salinities remain
less than that for sea water to the bottom of the hole.

Summary. In general, crystalline rock in the dry valley
region is considerably more radioactive than sedimentary
rock. Marine sediments are slightly more radiogenic than
terrestrial. The gamma log curve at Lake Vida shows wide
variations in banded crystalline rock; however, in massive
granites the curve tends to stabilize and remain near the
higher radioactive materials in the dry valleys.

Some of the volcanic rocks of Ross Island contain higher
amounts of radiogenic material than any other rocks in the
dry valley region; however, the olivine basalts and
hyaloclastites at depth in boreholes 2 and 3 display very low
radiogenic levels.

Dry Valley Drilling Project boreholes.

Borehole	Drill	 Collar	Core	Drilling	 Geographic
no.	penetration	elevation	recovery	dates	 Log	description

(meters)	(meters)	(meters)

	

66.9
	 197
	

Jan 1973

	

47.6
	 171	Feb 1973

	

47.6
	

341
	

Sept - Oct 1973

	

84.0
	

17
	

Nov 1973

	

116.7
	

3
	Dec 1973

	

349.2	 303
	Dec 1973

	

18.5	 3
	Dec 1973

	

2.8
	

130
	

Jan 1974

	

2.8
	

33
	

Jan 1974

	

2.8
	

Oct - Nov 1974

	

80.2	 328	Nov - Dec 1974

	

75.1	 184	Dec -Jan 1974-75

	

118.4	 68
	

Jan 1975

	

68.4
	

77
	

Jan 1975

	

1.0
	

34
	

Nov 1975
2074 (recovery = 93%)

	

3	McMurdo Station

	

1	McMurdo Station

	

1,3	McMurdo Station

	

3	Lake Vanda

	

-	DonJuan Pond

	

1,3	Lake Vida

	

-	Lake Fryxell

	

1,3	New Harbor

	

-	New Harbor

	

1,3	New Harbor

	

1,3	Commonwealth Glacier

	

1,3	"Lake Leon""

	

1,2,3	DonJuan Pond

	

1,3	North Fork

	

3	McMurdo Sound

201
2
	

179
3
	

381
*4	 17

5	 4
6
	

306
7
	

11
8
	 157

9
	

38
10
	

185
11
	

328
12	 185
13
	

75
14
	

78
5*15	 65

2231

1 - gamma log
2 - resistivity and S. P.
3 - salinity and resistivity measured on core
* Drilled from lake ice in 70 meters of water and into bottom 17 meters.

** Drilled from sea ice in 122 meters of water and into bottom 65 meters.
*5* Unofficial name.
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The salinity and gamma logs at Don Juan Pond appear to
corroborate the arguments favoring ground water recharge
into the pond. The lowest salinities are found in the Ferrar
Dolorite, which is presumed to be the conduit through
which sub-ice sheet water is discharged to the glacial
periphery.

DVDP15
Fossils

- marine diatoms, forams,	Ice Sheet 2 retreatsponge mat
marine diatoms	 Ice Sheet 2 collapse
rare freshwater diatoms

freshwater diatom flora	Ice Sheet 2 - floating
- - benthic foram fauna

References

Kurasawa, H., Y. Yoshida, and M.G. Mudrey, Jr. 1974. Geologic
log of the Lake Vida core - DVDP 6. DVDP Bulletin, 3: 92-108.
Northern Illinois University.

McKelvey, B.C. 1975. DVDP sites 10 and 11, Taylor Valley. DVDP
Bulletin, 5: 16 . 60. Northern Illinois University.

Mudrey, M.G., Jr. 1975. Basement rocks in DVDP 12, Lake Leon,
Taylor Valley. DVDP Bulletin, 5: 71 . 77. Northern Illinois
University.

Mudrey, M.G.,Jr.. T. Toni, and H. Harris. 1975. Geology of DVDP
13 - Don Juan Pond. D VDP Bulletin, 5: 78-93. Northern Illinois
University.

Treves, SB., and P.R. Kyle. 1973. Geology of DVDP I and 2, Hut
Point Peninsula, Ross Island, Antarctica. DVDP Bulletin, 2:
11-82. Northern Illinois University.

Freshwater lakes in Pleistocene
McMurdo Sound

HOWARD THOMAS BRADY

Department of Geology
Northern Illinois University

Dekaib, Illinois 60115

Pw (1960) was the first to recognize that ice sheet
thickening in McMurdo Sound blocked the seaward ends of
Taylor and other adjacent valleys to form freshwater lakes
within them. This has been pursued and further developed
by Denton et al., (1968, 1970, 1974), and the glacial history
derived from lake levels is still under investigation. Evidence
from Dry Valley Drilling Project (DVDP) hole 15 suggests
that at least parts of McMurdo Sound (or even the entire
sound) experienced freshwater lacustrine conditions in the
past and that McMurdo Sound was an oasis as unusual as
present day dry valleys.

DVDP hole 15 penetrated the floor sediments of McMurdo
Sound 20 kilometers east of Marble Point, and partial core
was recovered between 122 and 184.6 meters below modern
day sea level (figure). Even though seawater was used as the
drilling fluid, the lowermost sediments from hole 15
(biozone M, zonule I) contain only freshwater diatoms such
as Navicula seminulum Grun, Nitzschia antarctica W. and
G.S. West, and a species of Melosira. Sedimentary pore
salinities are one-fifth that of sea water (McGinnis et al.,
personal communication). Biozone M represents a period
when a grounded ice sheet collapsed in McMurdo Sound

IL - rare marine diatom	deformation by grounded

2 - 1 	fragments	 Ice Sheet2
20m 	II

30m	 J-

BOZONE M	anuIej	 freshwater
diatoms

Core profile, DVDP hole 15 (McMurdo Sound).

and deposited basaltic material derived from the Tertiary
McMurdo alkaline basaltic province along with minor
amounts of crystalline basement, the Ferrar Dolerite and the
Beacon Supergroup sediments. Lacustrine conditions below
the present day sea floor are explained either by a grounded
Ross Ice Shelf blocking McMurdo Sound in the north and
southeast, or simply by ice sheet disintegration during stands
of low sea level.

Blocks of this ice sheet (ice sheet 1) probably grounded on
the continental shelf in western McMurdo Sound and sup-
plied material to the hole 15 site from streams that presorted
the material on the surface of the grounded shelf ice blocks.
This phenomenon still occurs today on the McMurdo Ice
Shelf and on the stranded ice block termed the Strand
Moraines near Bowers Piedmont Glacier. I analyzed an
alluvial fan from a stream flowing off the Strand Moraines
and found it to contain basaltic sediments unimodally sorted
around 400 microns. Since this alluvial fan formed on the
pack ice abutting the Strand Moraines, a sorting of 300
microns is not unreasonable even at some short distance
from such a disintegrating block. Similar sorting was found
in four samples from biozone M of hole 15.

Since the dominant lithology of hole 15 is basaltic, it is
difficult to accept that the material was deposited by ice
entering McMurdo Sound from the north. Admittedly, ice
streams flowing northward from the Transantarctic Moun-
tains to the southeast of Ross Island have flowed past its
eastern side and then backflowed into McMurdo Sound
(Denton et al., 1974). Even though these ice streams might
entrap basaltic material from northern Ross Island, their
dominant lithology should also include continental rocks.
Such does not seem the case in the hole 15 succession. Fur-
ther study is needed. Ice streams flowing from Mount
Discovery, Minna Bluff, Brown Peninsula, and Black Island
transport predominantly basaltic material and are the more
logical origin for the hole 15 sediments.

Following the deposition of freshwater sediments (biozone
M, zonule 1) a marine transgression occurred (biozone M,

Ice Sheet t collapse

KEY

: basaltic sands

-	bedding angles

no recovery
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