
than 0.54 g/cm t . Almost all of the core cut below
that depth was recovered in good condition. The
maximum depth reached was 71 m, at which level
the density was 0.71 g/cm 3 . At this point, on
January 19, the drill froze in the ice, preventing
further penetration. It was finally freed and returned
to the surface on February 2.

The core was weighed, to determine its density,
and then stored. Selected specimens were returned
to the cold rooms of the Institute of Polar Studies,
where grain size and structure will be examined
along with the geochemistry and composition of mi-
croparticles.

Measurement of Ice-Surface Movement
by Aerial Triangulation

HENRY H. BRECHER

Institute of Polar Studies
Ohio State University

In the 1962-1963 austral summer, the Institute of
Polar studies began a program to measure surface
movement of the ice sheet between Byrd Station and
Mount Chapman (82°34'S. 105°55'W.) by aerial
triangulation of markers spaced approximately 4 km
apart across the 360-km distance.

The author accompanied this party in order to
remeasure some of the elements in the ground con-
trol for the aerial triangulation. The control arrays
at Byrd Station and at Mount Chapman were re-
surveyed and the lengths of the baselines remeasured.
Azimuths of the two baselines were measured by
observations on the sun, and part of the traverse
near Mount Chapman was repeated.

In spite of the fact that the reflectors could not
be satisfactorily acquired on the aircraft's radar, the
photo mission was flown successfully on November
30, 1966, with the aircraft maintaining the proper
track by following the Sno-Cat's tracks on the sur-
face. The aerial triangulation is now in progress in
the Department of Geodetic Science at Ohio
State University under the supervision of Dr. S. K.
Ghosh.

Snow accumulation was measured again along the
entire line of markers. Accumulation between Byrd
Station and a point 300 km southeastward was only
11.0 g/cm 2 /yr in 1965-1966, as compared with
16.1 g/cm 2 /yr for 1962-1965. In the vicinity of
Mount Chapman, however, the accumulation for the
two periods was the same (21.3 g/cm2/yr). It was
interesting to note that the variation of accumulation
along the line of markers was strikingly similar dur-
ing the two time intervals.

Investigation of Meserve Glacier
GERALD HOLDSWORTH

Institute of Polar Studies
Ohio State University

During the austral summer of 1965-1966, investi-
gations were begun to determine the conditions of
ice flow at the base of the Meserve Glacier in
Wright Valley (cf. Antarctic Journal, Vol. I, No. 4,
p. 138). The program was continued in the
1966-1967 season, with emphasis being placed on
the remeasurement of certain of the dynamic param-
eters involved. The sampling of ice for laboratory
analysis was resumed.

Last season, the tunnel in the base of the glacier
was driven to a point 55 m from the ice cliff. In-
cluding lateral drifts, a total of 112 m of tunneling

P/uw kv G. Holds worth)orth)

Loner ice toii,eut' of Me.serie Glacier. Note surface "steps."
The ice clifi is 15-20 in liir,'li.
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(Photo by G. Holdsworth)

Vie it , of interior of Meseree Glacier tunnel showing dislodged
ice block at a drift corner.
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was achieved. These tunnels were fully instrumented
for deformation studies.

Cavities beneath the sole of the glacier were ex-
amined in detail. Salt deposits on rocks exposed in
the cavities suggest that the salt was derived from
the basal ice itself, which has a salt concentration
seven times that of the clear ice above. The mecha-
nism of salt deposition in a cavity surrounded by ice
containing salt at - 1 8°C. will be studied in the lab-
oratory.

Vertical holes 22 and 34 m in length were drilled
from the glacier's surface to the tunnel ceiling, and
temperature and deformation data were obtained
from them. A temperature of —18°C. was recorded
at the base, whereas midway between the base and
the top surface, a temperature of about 20°C.
was recorded, the latter at the peak of a cold wave.
Flow velocities were found to vary from about 1 cm
per day at the surface to zero at the base. At a level
3 cm above the base, in the "dirty ice," the move-
ment was about 7.5 >< 10 cm per day, and in the
basal clear-ice zone, which extends from the ice cliff
to a point 20 m within the glacier, it was an order
of magnitude less.

Certain aspects of the glacial geology were stud-
ied to aid in understanding the physical processes
taking place beneath and at the margins of the ice
tongue. These included mechanical analyses of the
morainal debris, measurements of the volume of this
material, the location of "tracer" or index rocks,
and the structure of the moraine.

Micrometeorological investigations were con-
tinued, both on the moraine and the glacier surface.

UPPER ATMOSPHERE PHYSICS

The Conjugacy of Visual Aurorae
A. E. BELON and K. B. MATHER

Geophysical Institute, University of Alaska
and

N. W. GLASS
Los Alamos Scientific Laboratory

University of California

Aurorae are the luminous manifestation of the
penetration of charged particles into the upper at-
mosphere along geomagnetic lines of force. A sym-

metrical injection of particles into an undistorted
geomagnetic field would be expected to cause auro-
rae similar in form and intensity at the conjugate
ends of magnetic field lines. Evidence obtained from
satellites, however, indicates that the geomagnetic
field is distorted by anomalies and the solar wind,
and that the field lines at very high latitudes are in
fact swept away from the Earth in the antisolar di-
rection to form a magnetospheric "tail." Under
these conditions, aurorae would be expected to be
only grossly conjugate and to become progressively
less conjugate with increasing geomagnetic dipole
(dp) latitude.

This behavior of aurorae has been confirmed
through measurements of associated effects on such
phenomena as magnetic variations, ionospheric ab-
sorption, and X-ray emissions. An examination of
the detailed spatial and temporal conjugacy of parti-
cle precipitation would be best accomplished by
making direct conjugate measurements from rockets
and satellites. However, such measurements would
be difficult to make and coordinate, and they would
be severely restricted in space and time. The most
informative approach at the present time appears to
be to compare conjugate visual aurorae by means of
all-sky cameras and photometers.

Using all-sky camera data obtained on four clear
nights at conjugate stations near dp latitude 61 °,
along with data obtained on one night near dp lati-
tude 64°, DeWitt (1962) found that aurorae near
these latitudes were similar in form, motion, inten-
sity, and temporal variation. In a later, unpublished
analysis of observations made on six nights at a pair
of conjugate stations located at a higher (70°) dp
latitude (Reykjavik, Iceland, and Showa, Antarctica),
DeWitt noted considerably less similarity in auroral
features.

An excellent review of the present knowledge of
magnetoconjugate phenomena has been made by
Wescott (1966).

Experimental Program

Few pairs of conjugate polar stations are suitably
located and equipped to make optical observations
of aurorae, and those in existence can provide si-
multaneous observations only during brief periods of
coincident darkness in the two polar regions (i.e., at
the time of the equinoxes). Further limitations are
imposed by the likelihood that clouds will obscure
the sky during at least part of the period of darkness
and that some instrument failures will occur.

To permit a detailed study to be made of the ex-
tent of conjugacy of aurorae observed optically at a
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