
revea ed that the subsolar intensity decreases for
point farther below the horizon. Considering this in
the onversion from measured intensities to total re-
flected flux suggests that the daily variation of albedo
due io the sastrugi field at South Pole is about 2
percent.

TIie contribution of the near infrared (0.7 to 3.0

micribout

ns) to the total reflected intensity (0.3 to 4.0
micrns) also varies with azimuth. While this ratio
was  0.58 for direct solar radiation, its average
waspnly 0.45 for the diffuse reflected radiation but it
reached peaks in excess of 0.50 in the subsolar reflec-
tion. The low value of 0.45 in the diffusely reflected
light that emerges from snow crystals after several
internal reflections means that considerably more
enery is absorbed within the crystal, in the near in-
frared, than in the visible part of the spectrum (and
morèso in diffuse than in single, specular reflection).

This research was supported by National Science
Foundation grant Gv-40951 to the Institute of Polar
Studies, The Ohio State University.

Electron precipitation and radio
wave emissions

T. J . ROSENBERG
Institute for Fluid Dynamics and

Applied Mathematics
University of Maryland

College Park, Maryland 20742

rom December 10, 1973, to January 20, 1974,
ba loon launches from Siple Station carried aloft scm-
tillation counters to measure x-rays produced by high
enrgy electrons incident on the atmosphere and re-
ceivers for recording radio waves in a frequency range
of 0 to 5 kilohertz. Taking part in the field activities
at Siple, in addition to the principal investigator, were
Dx. John C. Foster and Mr. Carter C. Gibson, both
of the University of Maryland, and Dr. Jan A. Holtet,
Nrwegian Institute of Cosmic Physics.

A similar program of balloon x-ray measurements,
in I collaboration with the University of Houston, also
ws carried out in this interval from Roberval,
Qiebec, Canada, a site located close to the Siple
mgnetic conjugate point. The Roberval program was
directed in the field by Dr. David L. Matthews, Uni-
vrsity of Maryland, and by Dr. William R. Sheldon,

erIJnivsity of Houston.
The objective of this conjugate program was to

sarch for correlations between electron precipitation
aitld the natural and artificial stimulation of very low
frequency (VLF) radio wave emissions. The studies
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relating to artificial triggering were coordinated with
the operation of the Siple VLF transmitter. These
measurements were made to provide information on
wave-particle interactions in the magnetosphere and
on resulting ionospheric effects.

Six balloons were launched from Siple. Winds in
excess of 185 kilometers per hour above Roberval
limited that program to one balloon launch. A pre-
liminary assessment of the data is in progress. No
definite indications of artificially triggered electron
precipitation have been noted yet. However, at least
one event of natural origin was recorded and will be
examined further.

This research was supported by National Science
Foundation grant GV-28841X2.

Dry Valley Drilling Project, 1973-1974

L. D. MCGINNIs
Department of Geology

Northern Illinois University
DeKalb, Illinois 60115

Dry Valley Drilling Project (DVDP) operations for
the 1973-1974 season commenced in September 1973.
The New Zealand drilling team and management
personnel proceeded to drill hole 3 adjacent to the
Thiel Earth Sciences Laboratory, McMurdo Station.
Six more holes were drilled in the dry valleys at Lake
Vanda (hole 4), at Don Juan Pond (hole 5), at Lake
Vida (hole 6), at Lake Fryxell (hole 7), and at New
Harbor (holes 8 and 9) (table).

Completion of the first of two planned field seasons
of drilling in the dry valleys permits an interim evalu-
ation of results. Project evaluation described here is
based on: (1) adherence to the field operations plan,
(2) consideration of environmental constraints and
of application of guidelines expressed in the DVDP

environmental impact appraisal, (3) occupation of
preselected sites, (4) completion of recommended
drilling meterage, (5) observations of subsurface
geology based on geophysical predictions, and (6) ap-
plicability of retrieved core to solving problems ex-
pressed in the science plan.

The 1973-1974 field season in the McMurdo Sound
region was blessed with one of the mildest summers
on record. High temperatures, clear skies, and proper-
ly functioning aircraft and drilling equipment com-
bined to provide DVDP with every technical advantage.

Dr. McGinnis is U.S. coordinator of the Dry Valley Drill-
ing Project.
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A smoothly administered staff led by Dr. S. B. Treves
and later by Dr. M. G. Mudrey, Jr., permitted full
observation of the field operations plan and its con-
tingency programs. Where subsurface or environmental
considerations demanded alteration in the planned
program, the contingency plan enabled rapid selection
of alternatives.

Environmental constraints forced abandonment of
holes 5 and 7 (Don Juan Pond and Lake Fryxell)
before science goals could be completed. At Don
Juan Pond, a hydraulic head (artesian flow) was
encountered after 3 meters of penetration. Because of
the possibility of mixing surfacewater with ground-
water the hole was cemented and the site was aban-
doned. It had been hoped that 50 to 60 meters of
glacio-lacustrine sediment could be cored from this
hole. Electrical resistivity measurements made in the
pond basin indicate the sediment is not frozen. Aban-
donment of hole 7 occurred when calcium chloride
circulating fluid melted pore ice at the sides of the
hole, causing the hole to collapse. It was impossible to
contain the fluid in the casing.

Prior to the past season some apprehension had
been expressed regarding the ability of the U.S. Navy
Antarctic Development Squadron Six UH-1N heli-
copters to move 30,000 kilograms of drill rig com-
ponents and camp equipment to proposed sites within
allotted times. Only the 6-meter mast proved difficult
to airlift because it is aerodynamically awkward. No
serious transport problems were encountered, however.

Recommended drilling depths were not reached in
all cases (including, of course, at holes 5 and 7).
Holes 4 and 6 (Lake Vanda and Lake Vida) were
drilled to full depth and penetrated basement. Hole
8 (New Harbor), although drilled to 157 meters, did
not reach basement rock; this was due primarily to
late-season time shortages. Hole 8 will be deepened
to basement early in the 1974-1975 season. It is

expected that drilling to a total depth of 400 t 500
meters might be necessary.

Subsurface geology and the physical state of the
subsurface was predicted accurately at Lake Vinda,

tDon Juan Pond, and Lake Fryxell (McGinnis al.,
1973). Thick overburden (about 200 meters) was
expected on the basis of surface sediments and geo-
physical measurements at Lake Vida; whereas, ase-
ment was actually encountered at 10.5 meters. At New
Harbor, shallow basement (about 15 meters) was
predicted on the basis of geophysical measurements;
whereas, basement has not been reached after drilling
to a depth of 157 meters. The difficulty in identiying
crystalline basement in relatively unknown permfrost
terrain in the dry valleys lies in the similarity in both
seismic velocities, and resistivities between frozen ice-
cemented, glacal deposits, and basement rocks. Ac-
curate subsurface predictions have been made at 60
percent of the sites and these occurred near saline
lakes where frozen ground was thin or absent. Prdic-
tions made in the future should obtain a higher degree
of accuracy because of the past season's experince.

According to the DVDP science plan (outlined by
McGinnis et al., 1972), areas of study recommended
through collection of core are as follows:

(1) paleontological evolution of marine life as
Antarctica migrated poleward;

(2) frequency of glacial pulsations over McMurdo
Sound;

(3) volcanic evolution during polar migration of
Antarctica;

(4) paleomagnetic reversals of near axial, vol-
canic rock;

(5) hydrogeology of ice cap margins;
(6) geochemistry of polar desert soils and pe a-

frost;
(7) evolution of closed ecosystems in polar, sa me

lakes;

Sequences cored by DVDP during 1973-1974.

Elevation Penetration Recovery
Site	Number	Location	(meters)	(meters)	(meters)	Rock type	Date

	201.2	196.5

	

179.4	171.4

	

381.0	341.2
85.7

4 m of rock

	

3.5	3.2

	

305.8	302.6

	

11.1	2.9

	

157.2	130.4

	

38.3	33.3

Volcanics, pryoclastics
Volcanics, pyroclastics
Volcanics, pyroclastics
Lacustrine, glacial

sediments, crystalline
basement

Lacustrine sediments
Glacial sediments,

crystalline basement
Glacial sediments
Glacial and marine

sediments
Glacial and marine

sediments

Ross Island	 I	77°50'S. 166°40'W.	66.9
Ross Island	2	77051' S. 166 040' W.	47.2
Ross Island	3	77051' S. 166 040' W.	47.6
Lake Vanda	4	77032' S. 161 032' W.	83.6

3 m of ice, 65.3 m of water, 17

Don Juan Pond	5	77034'S. 161°10'W. 117.5
Lake Vid'	 6	77°08'S. 161°51'W.	349.2

Lake Fryxell	7	77°35'S. 163°05'W.	18.5
New Harbor	8	77°37'S. 163 0 31'W.	1.9

New Harbor

	

	 77°37'S. 163°31'W.	1.9
inclined 450 off vertical

1/73
2/73

9-10/73
11/73

12/73
12/73

12/73
1/74

1/74
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sea F

and
(9)

heat flow analyses of polar regions undergoing
rel changes, volcanism, isostatic fluctuations,
ciaI burial;
global tectonic significance of the McMurdo

volca ics;
(1 ) glacial loading effects on crustal bending, on

isosta ically induced mantle current, and on geo-
physi a! anomalies.

Alt ough these goals will not be fulfilled until core
is sub ected to intensive study, it is possible to indicate
wher goals may be reached based on preliminary
observations of core.

Because a complete geological record of rocks in
the region was not obtained, items (1) and (3) can
not be realized. Item 1 could be obtained from fur-
ther drilling at New Harbor and from drilling at the
proposed McMurdo Sound site next field season. Item
3 probably will not be achieved through DVDP; it best
woukl be realized from surface or near surface geo-
logical studies. The remaining goals have been com-
pletely or partially met. The nine holes thus far
drilled to various depths will be used as a basic guide
in planning the drill program during the final DVDP

field season (1974-1975).
This research was supported by National Science

Foundation contract C-642.
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eology of DVDP hole 3, Hut Point
Peninsula, Ross Island

PHILIP R. KYLE
Department of Geology
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I5ry Valley Drilling Project (DvDP) hole 3 was
drilled 3 meters north of DVDP hole 2 (Treves and
Kyle, 1973) at the base of Observation Hill (adjacent

to the Thiel Earth Sciences Laboratory, Hut Point
Peninsula, Ross Island). The elevation of the drill site
is about 47 meters above sea level. Drilling started
on September 21, 1973, and continued until October
19. The hole was drilled to a depth of 381 meters
below the level of the drill platform and 341.16 meters
of core were recovered. The recovery rate was 99
percent. Coring started at a point 9.45 meters below
the level of the drill platform. Because of the difficulty
of drilling thick ice layers and because the core from
the upper 171 meters of hole 3 was duplicated by the
core of hole 2, several intervals in the overlap zone
were triconed and no core was recovered. Table 1
shows the geologic units cored.

The general geology of the core and the correla-
tion with hole 2 is presented below. Holes 2 and 3
are very similar. Treves and Kyle (1973) discussed
the correlation of holes 1 and 2; the correlation be-
tween holes 2 and 3 is shown in table 2.

Megascopic and microscopic examination of the
core resulted in the identification of 10 lava flow units
and of five pyroclastic units. These units, from young-
est to oldest, consist of hawaiite, of augite-kaersutite
basalt, and of olivine-augite basalt hyaloclastite. The
hawaiite lavas are 54.95 meters thick and consist of
six flow units. To facilitate drilling, several intervals
within this sequence were triconed and, therefore, no
core was recovered. Recovered intervals were num-
bered independently of units identified in hole 2.
Thus, units 2 to 6 of hole 2 are equivalent to units 1
to 5 of hole 3, as indicated in table 2. Descriptions
of the missing intervals and a detailed discussion of
these units is presented in Treves and Kyle (1973).

Eleven thin sections were examined and described.
All are characterized by andesine and are hawaiites.
Megascopically, the lavas are aphyric; microscopically,
they show microphenocrysts of kaersutite, augite, and
andesine. The kaersutite ranges from unaltered to
completely oxidized. The groundmass is hyalopilitic
and contains microlites of andesine, augite, and
opaque minerals. Some samples are spotted. Micro-
scopic examination of the spots indicates that they are
more glassy than the rest of the groundmass.

Augite-kaersutite basalt is characteristic of only
two units, a pyroclastic breccia and a flow, with a
total thickness of 30.76 meters. The pyroclastic unit
(unit 7) is 16.10 meters thick and is ice cemented.
The flow is 14.66 meters thick and has an oxidized,
scoriaceous base that is 0.64 meter thick.

In thin section and in hand specimen, the rocks are
porphyritic with phenocrysts of augite and kaersutite;
a feature that differentiates them from the overlying
hawaiites, which are generally aphyric. Preliminary
petrographic data suggests that the composition of the
blocks of the pyroclastic breccia (unit 7) represent a
transitional basaltic phase, intermediate between the
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