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In January 1974, Mr. J . Birchell, Institute of Polar
Studies, The Ohio State University, and I carried out
field work at Livingston Island and at Deception
Island.

The conditions at Rotch Ice Dome, Livingston Is-
land, were studied to ascertain whether this would be a
suitable site for medium depth drilling by the Glaci-
ology of the Antarctic Peninsula (GAP) program. GAP,
an international project, is aimed at gathering data on
past and present climates in the Antarctic Peninsula
region, with some studies also in South America. One
major aspect of GAP is to obtain records of past atmos-
pheric conditions by analyzing core drilled from ice
domes. The work this season showed that the upper
part of Rotch Ice Dome (elevation: 355 meters) is
intermediate between the percolation zone and the
soakd zone. Practically all of the winter snow is
heated to 0°C. by refreezing of percolating meltwater.
Analysis at the Geophysical Isotope Laboratory, Uni-
versity of Copenhagen, of snow and firn samples col-
lected at various Rotch Ice Dome localities shows that
even at the highest elevations the seasonal oxygen"/
oxygen 16 variations are smoothed within 2 years; this,
no doubt, is a result of the meltwater percolation. The
mass balance of Rotch Ice Dome increases regularly
with elevation, and reaches 1.3 meters water equiva-
lent at the highest part. It is concluded that Rotch
Ice Dome is not a very suitable location for core drill-
ing to bedrock. The smoothing of the seasonal oxy-
gen" / oxygen 16 variations means that these cannot
be used to provide reliable dates (possibly particle
counting can be used instead). Moreover, the high
net balance, combined with an estimated maximum
thickness of 200 meters, indicate that perhaps only
about 800 years of record can be obtained.

Mass balance programs were continued on glacier
G-1 (on Deception Island) and on Rotch Ice Dome,
initiated respectively in the 1968-1969 and 1970-1971
seasons (Orheim, 1972). The continuing series of
measurements at these glaciers makes the records of
increasing significance for each year they are kept in
operation, and some effort was spent this season to re-
place parts of the stake system that had been lost
during the past few years. When we left the glaciers
there were 12 measurement stakes exposed on
and 24 exposed on Rotch Ice Dome.

Snow and firn samples were collected at G-1. Sili-
con was extracted to determine contemporary silicon 32
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activity in this area. These data were needed içl con-
junction with a silicon 12 sampling program of older
ice that was conducted in the 1971-1972 season. The
silicon 12 samples are being analyzed at the Geophysical
Isotope Laboratory by Dr. Henrik Clausen.

I thank the National Science Foundation for pro-
viding logistics support for this work. I also am grate-
ful to the Instituto Antartico Argentino for housing
us at their base on Deception Island, and to Mr.
Birchell, Mr. James Curl, and others of the Institute
of Polar Studies, The Ohio State University, for their
help.
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Final measurements of the glaciological regim re-
sulting from an ice crater blasted through the snoUt
of Bynon Hill glacier, Deception Island (6°S.
60.6°W.), during an August 1970 volcanic eruption,
were completed during the 1973-1974 austral sumner.
A preliminary investigation was made during the
1970-1971 austral summer (Hughes, 1971) ai4d a
comprehensive investigation was initiated during the
1972-1973 austral summer (Hughes, 1973). Merrbers
of the 1973-1974 field party were Mr. Henry Bredher,
Mr. Michael Scholz, Ms. Claire Parkinson, and my-
self as the principal investigator. The investigation
was in two parts: measurement of the surface St rain
and of the mass balance regime by using two St rain
networks and by using isolated stakes (fig. 1), 
measurement of shear band deformation around^
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ice crater walls by using Strain networks construted
inside four tunnels cut into the glacier (fig. 2).

Results of the surface strain and of the mass balaince
studies will be presented in two separate papers at the
International Symposium on Volcanology, Inteltna

-tional Association of Volcanology and Chemistry of
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Figure 1. The surface strain
and mass balance study
around the Deception Island
ice crater. The triangular grids
designate the primary (right)
and secondary (left) strain
networks. Stakes were located
at the triangle corners, ice
crater photo control points
(small arrows), and ice tun-
nel entrances (large arrows).
Gravinetric ice thickness de-
terminations were made at
sites irdicated by black dots.
The surface topography is
taken from photogrammetric
maps produced from 1968,
970, 1972 photography.

Craters are shown with
hatchired borders, water is
stippled, and ice flowing into
the crater since the eruption
is shown by dashed 25-meter
contour lines. This map up-
dates those presented by

Hughes (1973).

the Earth's Interior, in September 1974, at Santiago,
Chile. During 1973-1974, positions of all recoverable
stakes on the primary and the secondary networks
were remeasured, and an extensive gravity survey was
made to determine glacier thickness in the vicinity of
the ice crater. Seven stakes placed the previous field
season in the glacier's accumulation zone (Hughes,
1973) were buried. Several primary strain network
stakes ablated out of the ice and several secondary
strain network stakes either ablated out of or were
buried in drifte dsnow. Some of the buried stakes
reappeared during the field season.

Results of the shear band study were reduced se-
verely because drifting snow piled against the ice
crater walls and blocked the entrances to ice tunnels
B and C, where the detailed strain networks had been
established during the 1972-1973 austral summer (fig.
3).ur work during 1973-1974 had to be cut in half
bec use R/V Hero was detained in Ushuaia, Argen-
tin , for 10 days. Ice tunnel A, located in the most
rap dly moving part of the ice wall, was too badly
def rmed to remeasure. Ice tunnel D had become
fill d with water and was solid ice. Ice tunnel B had
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the most interesting shear band display; after finishing
surface measurements, great effort was made to reach
it. A deep slot was dug into the snowbank, and we
reached the ice crater wall in the tunnel vicinity just
as MS Lindblad Explorer arrived to evacuate our field
party. We had to leave since all members of the field
party had other commitments; we were unable to
uncover and remeasure the ice tunnel strain network.

The shear band study was to determine how much
deformation in the ice crater wall was due to flow in
the shear bands and how much was due to flow be-
tween shear bands. Shear in shear bands could be
readily determined by measuring the displacement of
ash layers intersected by shear bands. Total shear
would have been determined from the ice tunnel
strain networks. Shear between shear bands would
therefore be the difference between these two meas-
urements. Deformation associated with closure of the
ice tunnels is a component unrelated to the strain
regime of the crater walls before the tunnels were cut.
This component of deformation was to be determined
by comparing strain at the ice tunnel walls (obtained
from ice screw strain networks) with strain 1 meter
behind the ice tunnel walls (obtained from stake
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Figure 2. The shear band deformation study in the Deception
Island ice crater walls. Side, top, and rear tunnel views are
shown, and the tunnels (designated A, B, C, and D) are located
in figs. 1 and 3. Ice screws attached to the ice tunnel walls and
stakes anchored 1 meter behind the ice tunnel walls are shown
by short and long line segments. Stakes and ice screws viewed
end-on are shown as circled and uncircled dots. Glacial ice around
the ice tunnels is the dotted area and shear bands intersecting
ash layers inside the ice tunnels are parallel, slightly curving
lines. Actual shear bands and ash layers intersecting ice tunnel

walls are shown.

strain networks). The stakes in the stake strain net-
works were frozen into ice at the rear of the holes
that were SIPRE ice-augered into the walls, the floors,
and the ceilings of ice tunnels B and C. These takes,
having 20 centimeters of frozen-in length and 100
centimeters of free length, responded to strains 1 meter
behind the ice tunnel surfaces. Mathematical expres-
sions had been derived to extrapolate to the pre-tunnel
strain regime by comparing strains from the stake and
the ice screw networks. These networks had been
placed inside a spherical chamber dug at the end of
ice tunnel C in order to simplify the calculations.

This research was supported partially by NSF
GV-36510X to Ohio State University. I thank Cap-
tain Jacques Cousteau for providing us with helicopter
support that allowed Mr. Brecher to photogrammet-
rically map the ice crater, Mr. Lars-Eric Lindblad
for the return journey on Lindblad Explorer, Captain
Pieter Lenie and the crew of Hero for support
throughout this study, and the Argentine Antarctic
Institute for the hospitality of their Deception Island
station.
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Figure 3. Photo mosaics of
the actively deforming ice
crater wall. The wall is shown
during the 1972-973 (top)
and the 1973-1974 (bottom)
austral summers to locate the
initial positions of th Ice
tunnels and the subse usnt
snow drifting that b ned
tunnels B and C. Also note
the changes in snow stni-
bution beyond the ice c at.r
and changes n topegr phy

of the calving ice w II.
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