
cation). As part of this investigation these accumulation lines
were measured in December 1982, thus providing 4 years of
accumulation data. A fourth pit (P4) was excavated at accumula-
tion pole I-i roughly 2 kilometers from P1 (figure). Two 1-meter
walls of this 1.1-meter-deep pit were mapped in the same fash-
ion as P1, P2, and P3. The walls of P4 were mutually perpen-
dicular and stake I-i was located at the intersection of the walls.
Comparison of the mapped visual stratigraphy with the 4 years
of accumulation measured at the Pole indicates the formation of
a sequence of three mass loss layers (i.e., depth hoar layers, see
Gow 1965) between the fall of 1980 and the fall of 1981. These
sequences of mass loss or depth hoar layers with little or no
intervening finegrained homogeneous (winter) accumulation
have been interpreted as indicators of missing years. The infor-
mation from P4, as well as the other three pits, suggests that
more than one mass loss layer may form within an annual
accumulation unit..

A summary of the visual stratigraphic aspects of this inves-
tigation is in preparation (Mosley-Thompson, Kruss, and Bain
in preparation) and includes: (1) a description and interpreta-
tion of annual stratigraphic units, (2) assessment of the frequen-

cy of missing years in a vertical profile, (3) discussion of pro-
cesses leading of the formation of the stratigraphy, (4)
assessment of the station effect upon accumulation, and (5) a
summary of South Pole accumulation data.

This work was supported by grant DPP 80-18860 from the
National Science Foundation.
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South Pole ice core processing and
microparticle analysis

ELLEN M0sLEY-THOMPSON and LONNIE C. THOMPSON

Institute of Polar Studies
Ohio State University

Columbus, Ohio 43210

The remote polar plateau of East Antarctica provides the best
opportunity to examine past variations in the concentration and
composition of atmospheric constituents. Glaciologists gener-
ally assume a direct correspondence between atmospheric con-
stituents and those preserved within the ice sheet (e.g., micro-
particle content, bulk chemistry, oxygen isotopic ratios). In
reality, such inferences must be made cautiously because the
complex relationship between aerosols and gases in the at-
mosphere and within the associated precipitation are poorly
quantified. Nevertheless, ice cores from Antarctica and Green-
land have provided a broad spectrum of information about the
global climate system, particularly the characteristics of the
atmosphere during the past.

The deeper ice cores, such as those from Camp Century and
Dye-3 in Greenland and Byrd Station and Dome Circe in Ant-
arctica, encompass many thousands of years and yet, in most
cases, only selected sections have been analyzed due to the time
and expense involved. Selected references describing the re-
sults from these ice cores include: Hammer, Clausen, and
Dansgaard 1981; Lorius et al. 1979; Neftel et al. 1982; Thompson
and Mosley-Thompson 1982. Although the resulting pal-
eoclimatic information is temporally discontinuous and time
scales are imprecise, the records are exceedingly valuable. For

example, the analysis of microparticles in four deep ice cores
(Mosley-Thompson and Thompson 1982a; Thompson and
Mosley-Thompson 1982) reveals a consistently recurring tem-
poral correlation between increased particle concentrations and
lower global temperatures over roughly the last 30 thousand
years.

Shallow and intermediate cores (less than 500 meters), when
analyzed in continuous fashion, provide information about
short-term (annual or decadal) variations in the properties of
the polar atmosphere. Short-term variations in the con-
centration of atmospheric particulates (diameters greater than
0.5 micrometers) are of particular interest because this material
contributes substantially to the aerosol optical depth, a critical
component of the Earth-atmosphere radiation balance.

To assess particulate concentrations over the last 1,000 years,
for which more detailed climatic data exist, a 101-meter core
drilled at the South Pole in 1974 was continuously analyzed for
microparticle concentrations (Mosley-Thompson and
Thompson 1982b). These data reveal a substantial increase in
total particle concentration between approximately 1450 and
1850 A.D., which encompasses the latest Neoglacial event, the
Little Ice Age. Additionally, a substantial number of the promi-
nent microparticle concentration peaks appear to be fairly well
temporally correlated with known volcanic events.

To investigate these relationships further another South Pole
ice core was extracted. Two scientific objectives of this project
were (1) to involve a group of investigators in the ice core
analysis so as to optimize the scientific return and (2) to investi-
gate the potential volcanic record using different, yet comple-
mentary, techniques. Therefore scientists from the Ohio State
University (osu), the University of Washington (uw) and the
University of Bern, in conjunction with the personnel of the
Polar Ice Coring Office (Pico), arrived at Amundsen-Scott South
Pole Station on 9 November 1982. A science trench (3 meters
deep; 3.5 meters wide; 14 meters long) was excavated beside the
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drilling platform (Kuivinen, Antarctic Journal, this issue). Equip-
ment for ice core processing and analyses was installed in the
science trench. Stauffer and Schwander (Antarctic Journal, this
issue) describe the core processing procedure and Kuivinen
(Antarctic Journal, this issue) describes the ice core drilling
operation.

The processed ice consisted of 103 meters drilled from the
surface in 1980-1981 and 120.7 meters drilled from 106 to 226.7
meters in 1982-1983. Each core section was cut longitudinally
into two halves. One-half was split into two quarter sections
which were packaged, identically marked, and returned to osu
and uw for microparticle and oxygen isotope analyses, respec-
tively. This procedure will allow more precise comparison of the
microparticle and oxygen isotopic measurements and will facili-
tate subsequent interpretation of the ice core record. Addi-
tionally, electrical conductivity measurements which reflect
acidity levels were conducted in the science trench. Stauffer and
Schwander (Antarctic Journal, this issue) report that, although
the signal of seasonal variations is small, the signals from large
volcanic eruptions are clearly visible. Comparison of the con-
ductivity profile with the microparticle concentration profile
will provide a better indication of the contribution of volcanic
activity to the enhanced particulate levels recorded at the South
Pole between 1450 and 1850 A.D.

We appreciate the National Science Foundation Division of
Polar Programs' sponsorship of this work by grant DPP

80-18860. We are grateful for the opportunity to collaborate
with our colleagues from the University of Washington, the
University of Bern, and the Polar Ice Coring Office.
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Satellite glaciology project

RICHARD S. WILLIAMS, JR., JANE C. FERRIGNO, and TONY K
MEUNIER

U.S. Geological Survey
Reston, Virginia 22092

During 1982-1983, the U.S. Geological Survey's satellite
glaciology project involved a number of diverse research
efforts, in which satellite remote sensing technology was used
to gain a better understanding of the antarctic ice sheet and
related phenomena. This article contains descriptions of five
research projects and a discussion of other antarctic-related
activities by the staff of the Satellite Glaciology Project.

Satellite Image Atlas of Glaciers. In 1978, a major project was
initiated by the U.S. Geological Survey to use Landsat images to
define more accurately the global extent of glaciers (Ferrigno
and Williams 1980; Williams and Ferrigno 1981). Approximately
50 U.S. and foreign scientists, representing 30 different organi-
zations, have been involved in the preparation of a U.S. Geo-
logical Survey Professional Paper, "Satellite Image Atlas of
Glaciers." Chapter 2, "Antarctica," by Charles W. M. Swithin-
bank, Head, Earth Sciences Division, British Antarctic Survey,
was completed during 1982 and is currently undergoing tech-
nical review before final preparation by the atlas editors,
Richard S. Williams, Jr., and Jane G. Ferrigno.

Index to and Table of Optimum Landsat Images of Antarctica.
Scheduled for completion during the summer of 1983, this
1:5,000,000-scale index map (one side) and table (opposite side)
will provide a quick and accurate reference to optimum Landsat
multispectral scanner (MSS) and return beam vidicon (RBv) im-
ages for each of the 2,470 Landsat nominal scene centers, which
encompass Antarctica from the coast to 81°S latitude (maximum
poleward coverage of Landsat) (Williams et al. 1982a). The index
map and table will be released initially in the "U.S. Geological
Survey Open-File Report" series and then published in the "I-
Map" series and as Plate 1 of the "Satellite Image Atlas of
Glaciers." Scientists from the Scott Polar Research Institute,
Cambridge, England; Institut für Angewandte Geodàsie,
Frankfurt-am-Main, Federal Republic of Germany; and the
Branch of Astrogeologic Studies, Flagstaff, Arizona, have all
made considerable use already of the manuscript copy of the
index map and table during visits to the U.S. Geological Survey.

Blue-ice, Meteorites, and Satellite Imagery in Antarctica. Richard
S. Williams, Jr., was invited to a National Aeronautics and Space
Administration/National Science Foundation sponsored "Work-
shop on Antarctic Glaciology and Meteorites" in April 1982 and
presented a paper on "Delineation of Blue-Ice Areas in Ant-
arctica from Satellite Imagery" (Williams, Meunier, and Ferrig-
no 1982b, 1983). Recommendations for improved recovery of
meteorites from Antarctica (figure 1) were also made at the
workshop (Williams 1982).

Tony K. Meunier participated in a 2-month field expedition to
the Allan Hills area and environs, Antarctica, as a team member
during the 1982-1983 meteorite search led by William A. Cas-
sidy, University of Pittsburgh. In addition to operating a Mag-
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