
Earthquakes in 1973 south of 45 0 S. with magnitudes of 6.0 or greater.

Latitude	Longitude	Magnitude
Region	 Date	Time (GMT)

	
(°S.)
	(0)

M3	mb

45.5
61.0
58.3
59.3
47.8
54.4
54.5
54.8
60.8

Southeast Indian Rise	 2/8
Scotia Sea	 2/25
Southwestern Atlantic Ocean	4/7
South Sandwich Islands region	4/25
Southeast Indian Rise	 6/1
South Pacific Cordillera	 8/7
South Pacific Cordillera	 9/18
West of Macquarie Island	 9/25
Southwestern Atlantic Ocean	10/6

1009:08.3
0535:55.4
1222:47.3
2134:37.9
0722:57.0
0639:00.8
1332:51.5
1617:28.3
1507:37.3

96.3E.
37.9W.
13.4W.
26.1W.
99.7E.

136.6W.
132.6W.
145.8E.
21.5W.

6.1	5.9
6.4
	6.2

6.7	6.2
*	6.0

6.3	5.8
6.1	5.4
6.4	5.3
6.3	5.9
7.0	6.2

* No M. computed; a depth of focus was 67 kilometers.

connecting the southern limb of the Scotia Arc with
thel mid-Atlantic seismic zone and was accompanied
by only a single locatable aftershock. The magnitude
6.3 event on September 25 also had only a single
aftershock. None of the other large shocks had a
single aftershock associated with them.

The increase in seismic activity was apparent in the

general pattern as well. There were 14 earthquakes
with intermediate depth of focus (60 to 300 kilome-
ters) with the deepest focus reported at 147 kilome-
ters. There were eight large earthquakes (magnitude
6 to 6.9) and one major earthquake (magnitude 7 to
7.9). These are listed in the table.

USGS antarctic cartography and
doppler program, 1973-1974

ROBERT H. LYDDAN
Topographic Division

U.S. Geological Survey
Reston, Virginia 22092

In support of the U.S. antarctic program, the
Topographic Division, U.S. Geological Survey
(USGS), is publishing various map series and carto-
graphic products. Four maps in the 1:250,000-scale
series-Mount Berlin, Grant Island, Cape Burks, and
Hull Glacier of the Hobbs Cost-,Marie Byrd Land
area-have been compiled and are scheduled for
printing. A revised index, Topographic Maps, Ant-
arctica, which lists all antarctic maps published by
the USGS, also is scheduled for printing. Seventeen
maps in the 1:250,000-scale series are in various
phases of compilation. These maps cover an area
along the Marie Byrd Land Coast between the Jones
Mountains and the Hobbs Coast.

Under joint National Science Foundation-National
Aeronautics and Space Administration funding, carto-
graphic experiments continue to use ERTS-1 satellite
imagery (Southard, 1973; Southard and MacDon-
ald, 1974). The 1: 1,000,000-scale Ross Ice Shelf
planning map has been revised along the shelf front
and the 1: 1,000,000-scale McMurdo Sound Region
map has been updated. Both maps are in final stages
o compilation. The McMurdo Sound Region map
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will conform to International Map of the World
(1Mw) specifications.

A single ERTS scene (1174-19433-7, January 13,
1974) of Ross Island, McMurdo Sound, and the dry
valley areas was enlarged to scales of 1:250,000 and
1:500,000. Control was identified on the compilation
image, and a fitted grid was printed on the final
product (fig. ). This experimental product was de-
veloped to determine what uses and demands could be
made of similar single-scene products within the polar
scientific and logistic community. Copies will be made
available to scientists for evaluation of the product as
a tool for polar research.

ERTS image maps or mosaics of 14 coastal areas
are being prepared at 1: 1,000,000-scale. A companion
sketch map also will be available for those areas
where ERTS imagery indicate significant coastal
changes. Plans call for paneling the 14 ERTS image
mosaics into an ERTS image mosaic of the continent
and printing it at 1:5,000,000- or 1: 10,000,000-scale.
The resulting product will provide the first single
photoimage mosaic of Antarctica.

Doppler data collected at South Pole Station and
teletyped daily to the United States during the 1973
austral winter are being used to precisely determine
positions of the geographic South Pole as well as the
magnitude and direction of ice movement. Satellite-
derived geodetic positions for South Pole Station have
been computed at 5-day intervals beginning in Febru-
ary 1973. The initial plot of these data shows a move-
ment of the fixed geoceiver station position to be ap-
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ERTS-1 single image scene, McMurdo Sound region.

proximately 9 to 10 meters per year in the approximate
direction of 43°W. from Greenwich meridian. The
old South Pole Station is approximately 987 meters
from the geographic South Pole.

Doppler data collected on the Australian section of
the International Antarctic Glaciological Project
(IAGP) traverse also are providing useful data by
determining ice movement south of Law Dome
(IAGP, 1974a, 1974b). Differences of 75 to 100
meters between subsequent doppler observations were
obtained; Australian glaciologists think that these dif-
ferences reflect the expected ice movement for the
area. Doppler data were obtained and geodetic posi-
tions computed for 10 additional sites on the IAGP
traverse. Three of these sites were reoccupied; geo-
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detic positions have been computed and furnished to
Australian scientists for analysis. Additional sites are
being reoccupied during 1974 austral winter traverses.

Year-round doppler research continues at Pole and
Casey (Australia) stations. During the 1974 austral
winter, doppler data at South Pole Station are being
obtained with a geoceiver by USGS engineers Melvin
Y. Ellis and Tony K. Meunier, and at Casey by
David L. Schneider. Doppler data also are being ob-
tained at Casey with filter tracking equipment that is
operated by Mr. Henry Edwards, Applied Research
Laboratories, University of Texas. Geoceiver opera-
tions at Casey are supporting Australian projects as
well as the IAGP.

The USGS Antarctic iMap and Aerial Photogra$iy
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Library now is located at the National Cartographic
Information Center, USGS, 507 National Center,
Reston, Virginia 22092. The library is the U.S. deposi-
tory for all antarctic maps and charts published by
nations represented on the Scientific Committee on
Antarctic Research. In addition, most U.S. antarctic
aerial photographs are on file at the library. The
library is open from 9 a.m. to 4 p.m. weekdays. Tele-
phone (703) 860-6052.

This work is supported by National Science Founda-
tion grant AG-177.
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Microparticle concentration in ice cores
from Camp Century and Byrd Station

L. G. THOMPSON
Institute of Polar Studies

The Ohio State University
Columbus, Ohio 43210

turing the past year measurements were made of
the concentration and size distribution of microparti-
cls in 22 representative sections, averaging 0.4 meter
in length, taken from the 1,387-meter-long ice core
reovered at Camp Century, Greenland. This pre-
1iniinary study is designed to clarify the relationships
between microparticle concentrations and paleocli-
mite by comparing the concentrations and size distri-
butions with the 8 oxygen-18 values of ice from the
same depths. This report includes those relationships
established over millenial time intervals.

The particle analysis is based on the hypothesis that
the stratigraphic record of snow deposition in the dry
snow facies of the polar ice sheets is preserved in the
variations of microparticle concentration and size
distribution. Basic procedures for the analysis were
established by Marshall (1962) and were improved
by Badar et al. (1965), Hamilton (1967, 1969), and
Thompson (1973). In this study the use of a multi-
channel model T Coulter counter enabled consid-
erable improvements in the rate and quality of data
collection.

Microparticle analysis (determining the number of
microparticles in 14 size ranges from 0.518 to 13.1 IA

Average no. of 0.65u to 13.1p diameter	 6180
particles per 500 p1 sample
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Data from Camp Century, Greenland, ice core: (a) profile obtained
from plotting the average number of 0.65 s to 13.1 a diameter
particles per 500 o1 sample in each core section; (b) profile result-
ing from plotting Johnsen et al. (1972) 6 oxygen-18 values for

the core sections analyzed in (a).

diameter) was made at 2.5-centimeter intervals for
all core sections above 1,200 meters in depth. The
sampling interval was reduced to 1.5 centimeters for
all core sections below 1,200 meters in depth to better
resolve annual layers at depths where they are com-
pressed greatly.

The figure allows a comparison of profiles repre-
senting the average number of 0.65 to 13.1 tt diameter
per 500 l of sample and tht 6 oxygen-18 values
(Johnson et al., 1972) for equivalent sections of the
Camp Century, Greenland, ice core. Note that the
average number of particles is greatest in the samples
with the largest negative 8 oxygen-18 values. This re-
gion of the profile corresponds to ice deposited during
the Wisconsin Ice Age. This is significant when con-
sidered in relation to the microparticle profile from
the Byrd ice core (Thompson, 1973; Thompson et al.,
in press). The microparticle profiles from these two
ice cores suggest a large global increase in atmospheric
turbidity during the last ice age. This may be crucial
in climatic reconstruction, especially in light of recent
meteorological and climatological studies by McCor-
mnick and Ludwig (1967), Rasool and Schneider

September-October 1974	 249


