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During the past year measurements were made of the
concentrations and size distributions of microparticles in
15 r&presentative sections, averaging 1 meter in length,
taken from the 21 64-meter1ong ice core from Byrd Sta-
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Figure 1. Vertical profiles from Byrd ice core: (a) particle concen-
tration from 1-centimeter samples; (b) 6018 values after Johnsen
of al. (1972); (c) particle concentration where the sample size
mathematically was increased to 2 centimeters for 15,500 year-
old ice. High particle concentrations tend to occur in ice with

high negative

tion. The study was designed to clarify relationships
between microparticle concentrations and climate, by
comparing the concentrations and size distributions with
60 18 values of ice from the same depths. Relationships
were established over seasonal, decennial, and millenial
time intervals, and we determined an outline chronology
for the ice core.

The particle analysis is based on the hypothesis that
the stratigraphic record of snow deposition in the dry
snow facies of an ice sheet 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 Bader et al. (1965), by
Taylor and Gliozzi (1964), and especially by Hamilton
(1967, 1969). In our study the use of a multi-channel
Model "T" Coulter Counter enabled considerable im-
provements in the rate and quality of data collection.

For all but two of the sections, microparticle analyses
(number of microparticles in 14 size ranges, from 0.518
to 13.1 u diameter) were made at 2 or 2.5 centimeter
intervals. For the two sections, a 76-centimeter section
from 1377 meters and a 156-centimeter section from
1599 meters, the sample spacing was 1 centimeter.

The total concentration of microparticles (defined as
the number of particles greater than 0.65	diameter in
a 500 1A sample of meltwater) is greatest in the
samples with the largest negative 60 18 values. The
profiles for the section from 1377 meters is given in
fig. 1. Fig. 2 shows the profiles of concentration of small
particles (0.65 1 to 0.82p. diameter) and of the 60
values (Epstein et al., 1970) for all of the core sections.
The two profiles match well, except for the first peak of
the particle profile, between 400 and 900 meters in
depth. In this depth range the core was fractured badly
(Gow et al., 1968), and therefore it is highly probable
that the samples were contaminated with dust during
drilling, transport and storage. Elsewhere in the profiles
the relationship is clear between particle concentration
and paleotemperature, as given by the 60 18 values.
Possible explanations and implications are given by
Thompson (1973).

Earlier work by Marshall (1962), by Taylor and
Gliozzi (1964), and by Hamilton (1969) demonstrated
the periodicity of particle concentrations, and gave strong
indications it is an annual period. Accepting this, the
separation of peaks in the concentration profiles (for
several ranges of particle sizes) in the measured sections
has been interpolated for the unmeasured sections. The
age of the bottom ice thus is estimated to be between
20,000 and 30,000 years, much younger than most other
estimates (Johnsen et al., 1972, gave 84,000 years).
If annual positive balance remained constant, the vertical
strain rate calculated from the thinning of annual layers
is —28 x 10 yr1 , in remarkable agreement with the
—27 x 10 yr1 calculated by Whillans (unpublished)
from the Byrd Station strain net. By applying this new
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time scale for the Byrd core, to the 60 profile (John-
sen et al., 1972), a substantially improved match is
obtained with the 80 18 profile from Camp Century,
Greenland.

Plans for 1973-1974 include microparticle measure-
ments in near-surface ice samples, taken at points along
the Byrd Station strain net from Byrd Station to the ice
divide, to determine the effect on concentrations and size
distributions of variations in snow accumulation rates
and mean annual air temperature. This information is
essential for a full interpretation of the existing data
from the Byrd core.

An analysis already has been started of the micro-
particles in sections of the core from Camp Century,
Greenland, to permit a comparison of the microparticle
and 8018 profiles for both hemispheres (Johnsen et al..
1972; Epstein et al. 1970) during and after the Wis-
consin glaciation. These studies should give information
on atmospheric conditions in both polar regions that must
be explained in any theory of glaciation.

This work is supported by National Science Founda-
tion grant cv-32899, awarded to The Ohio State lint-
versity Research Foundation and the Institute of Polar
Studies. The Coulter Counter and associated equipment
were purcl?ased through funds from the Graduate School,
The Ohio State University.	 o
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Figure 2. Data from Byrd ice core: (a) profile obtained from plot-
ting the number of 0.65 u to 0.82 a diameter particles for the
cleanest 10 percent of the samples from each of the core sections
against depth; (b) profile obtained from plotting Epstein of al.'s
(1970) ÔQ' values for the core sections (from Thompson, 1973).
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