
values of -41.6 and 42.8%o for the lowermost ice at Taylor
Glacier snout (77°43.6'S 162°16.5'E) are identical to our values at
stake 14 and in the Strain Flower and Cul de Sac regions. His
value of - 43.4%o for the Taylor Glacier dome (77°44'S 158°22'E)
is essentially identical to our value between stakes 10 and 11.
These locations in the Taylor Glacier are possible source regions
for the Allan Hills samples. On the other hand, Dome C (74°39'S
124°10'E), with a 8 180 of - 50%, is an unlikely source. The Allan
Hills samples from stake 12 require a slightly warmer source
than those investigated by Drewry (1980).

The 02, N2, and Ar abundances and the nitrogen-15/nitro-
gen-14 ( 15N114N) and argon-40/argon-36 (40Ar/36Ar) ratios in the
trapped gas are similar to those in contemporary air, except for
positive 15N1 14N ratios in a few samples.

I thank J. C. DeFelice for his help in all phases of this work,
W.A. Cassidy and J. 0. Annexstad for the Allan Hills ice, C. C.
Langway, Jr. for the Byrd core ice, and W. Komhyr for the
antarctic air samples. This research was supported by National
Science Foundation grant DPP 78-05730.
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Microparticle concentration and size-
distribution determinations from the

J-9 core, Ross Ice Shelf

L. C. THOMPSON and E. MOSLEY-THOMPSON

Institute of Polar Studies
Ohio State University
Columbus, Ohio 43210

In 1977-78 a 416-meter core was drilled through the Ross Ice
Shelf at site J-9 (82°22.5'S 168°40'W) (Zotikov, Zagorodnov, and
Raikovsky 1979). Preliminary examination of the core revealed a
three-layer structure at the site (Zotikov 1979): a snow and firn
layer extending from the surface to about 40 meters, a homoge-
neous bubbly ice layer extending to 410 meters, and a 6-meter-
thick bottom layer thought to be old sea ice.

Recently, 39 1-meter sections of the core were obtained for
analysis of microparticle concentration and size distribution.
The microparticle analyses were conducted under class-100
clean room conditions using the Coulter Technique (Thompson
1977). The 1,913 samples analyzed provide considerable detail
about microparticle concentration variations in each core sec-
tion. Figure 1 illustrates the average concentration of small parti-
cles (between 0.63 and 0.80 micrometer in diameter) and total
particles (diameter 0.63 micrometer) in each of the 39 sec-
tions. The detail obtained in the microparticle stratigraphy is
presented in figure 2.

The samples from the three sections between 36 and 44
meters were contaminated by drilling fluid. This was confirmed

Ross Ice Shelf, J-9
Particles per 500j.il of Sample (iO)
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Figure 1. Average concentration of small particles (diameters
0.63-0.80 micrometer) and total particles (diameters 0.63 microm-
eter) per 500-microliter sample for each of the 39 sections from the
Ross Ice Shelf J-9 core.
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by microscopic examination of the particles. Pore close-off (den-
sity = 820 kilograms per cubic meter) was reached at 44 meters.
Below pore close-off, ice samples are less subject to con-
tamination and are easier to clean prior to analysis. The physical
condition of the core sections analyzed ranged from good to
excellent between 50 and 325 meters and from fair to poor below
325 meters. Below 325 meters, the sections were composed of
numerous pieces, many of which were fractured. Thus, it was
difficult to maintain very strict stratigraphic control, and larger
samples were analyzed for these sections. Nevertheless, the
average concentrations (figure 1) are unaffected by the fractures
because the large ice fragments were easily cleaned.

Between 50 and 275 meters depth, particle concentrations are
very low (figure 1), averaging approximately 5,000 particles
(diameter 0.63 micrometer) per millimeter of liquid sample.
These concentrations are very similar to the concentrations in
the lower half of the core from site Q-13 on the Ross Ice Shelf
(Mosley-Thompson and Thompson 1982). Below 275 meters,
particle concentrations increase by a factor of 4 at 290 meters and
by a factor of more than 10 at 340 meters. Below 350 meters,
concentrations decrease to roughly 12,000 particles (diameter
0.63 micrometer) per milliliter of liquid sample, twice the con-

centrations between 50 and 275 meters. Figure 2 illustrates the
concentration differences for two core sections.

Particle concentrations between 280 and 350 meters are simi-
lar to those found in the late glacial (late Wisconsin) ice in the
Byrd Station deep core. The J-9 core is the fourth core to be
analyzed which appears to contain ice deposited during the late
Wisconsin as well as during the postglacial (Recent) period
(Thompson 1977). Thompson and Mosley-Thompson (1981) re-
port that such increases in microparticle concentrations were
found to characterize late-glacial ice in three deep-ice cores—
Byrd Station and Dome C cores from Antarctica and Camp
Century core from Greenland. The particulate profile (figure 1)
shows a very rapid drop in concentrations at 275 meters, similar
to the rapid drop noted in the three deep cores discussed
previously. The decrease in particle concentration can be at-
tributed to either the rapid alteration in the net-accumulation
regime diluting the particles or to a rapid depletion of the
particle source. The rapid decrease in particle concentration at
350 meters is unusually sharp and does not appear in the other
three deep cores previously discussed. The reason for the drop
is unclear, but it may be related to the ice-flow regime at depth in
the Ross Ice Shelf.

Total Particles >0.63pm in Diameter per 500jim of Sample (iO)
4	8	12	0	16	32	48

Figure 2. Total particle (diameter 0.63 micrometer) concentration in two sections from the J-9 core. The section on the left represents Recent
Ice, and the section on the right is believed to reflect ice deposited during the last glacial stage (late Wisconsin). Vertical axis gives depth In
meters.

84	 ANTARCTIC JOURNAL



In conclusion, microparticle analysis of 39 sections of the 416-
meter core from J-9 reveals a substantial increase in particle
concentrations between 275 and 350 meters; the increase is
believed to signal the presence of late Wisconsin ice from up the
flow line in West Antarctica. In the near future, detailed oxy-
gen-isotopic ratios (5180) will be available for many of the sam-
ples for which microparticle data are presented. The 5180 re-
suits will reveal whether the lower third of the Ross Ice Shelf
contains late-glacial ice. The oxygen-isotopic analyses are being
conducted at the University of Washington.

This work was supported by National Science Foundation
grant DPP 77-19371A02. We thank R. Tope for the illustrations
and J. Wood for the typing.
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Intra-annual relationships between
oxygen-isotopic composition of
precipitation and temperature

at the South Pole

DAVID H. BROMWICH

Institute of Polar Studies
Ohio State University
Columbus, Ohio 43210

An understanding of the physical basis for the oxygen-iso-
topic composition (8 180, or 5) of precipitation in central Ant-
arctica is a prerequisite for confident interpretation of long-term
8-records derived from ice cores drilled in this area. Robin (1976,
1977) summarizes various lines of evidence which suggest, for
recent millennia, that 8-values in antarctic precipitation are
closely related to temperature. Jouzel and others (in press) have
carried out a detailed comparison between the isotopic varia-
tions in firn samples from the South Pole and the corresponding
in situ temperature data for the period 1957-78. The resulting
statistically significant relationships demonstrate that stable iso-
topic ratios can be used to reconstruct some characteristics of
the temperature regime prevailing at the time of precipitation.
To provide a link between individual isotopic measurements in
precipitation and the multiannual picture, and to get a more
detailed idea of the governing physical mechanisms, the exten-
sive set of 8-observations of south polar precipitation for the
period November 1964 to October 1965 have been analyzed in
greater detail than attempted by Aldaz and Deutsch (1967).
Preliminary empirical results of this study are reported here
and are contrasted with the conclusions reached by Bromwich
and Weaver (in press) as to the seasonal behavior of the oxygen-
isotopic composition in coastal precipitation. A limited com-
parison with the work of Jouzel and others (in press) also is
included. Unfortunately, the 1964-65 interval considered here is
poorly represented in their samples.

Aldaz and Deutsch's (1967) 89 observations of the oxygen-
isotopic composition of freshly fallen snow were examined as
monthly averages as well as individually. Because only the
precipitation signal is of interest here, the accretion measure-
ments are not included in the analysis. For the resulting sample
sizes of 11 and 44, correlation coefficients (r) between S and
temperature must be at least 0.6 and at least 0. 3, respectively, to
be significantly different from zero with a confidence level of 95
percent. Corresponding values of the coefficient of determina-
tion (r2) are 0.36 and 0.09.

Some of the results of the monthly analyses are given in table
1. The surface temperature at the time of sample collection (T5)
has a closer relationship with S (monthly average of 5) than does
the average surface temperture (T). This result is in marked
contrast to the situation at the coastal Syowa Station, where T5
and S are almost unrelated (Bromwich and Weaver in prepara-
tion). There is a weak increase in association between S and
mean temperature with increasing height; the reverse applies
for the 8-sampled precipitation temperature. Thus the best in-
terpretation for 8 appears to be the monthly average of the
simultaneous surface temperatures. This is also supported by
scatter plots of the data. When temperatures above the surface
are considered, both temperature variables appear, in general,
to be correlated equally well with 5; however, consideration of
nonlinear equations may-reveal closer relationships between P
and 5.

Another important result from the monthly analysis is that
there is no significant lag between the mean temperature cycle
and the 6-signal (table 2). In contrast, average coastal tempera-
ture leads the stable isotopic content of precipitation by about 1
month. This result is interpreted to mean that 8-values in coastal
precipitation reflect the amount of sea ice to the north of Ant-
arctica (Bromwich and Weaver in preparation). No such effect is
apparent at the South Pole. The slight change with height of the
relative phase of S and temperature is consistent with the verti-
cal variation of the annual temperature cycle above the South
Pole; surface temperature changes slightly precede temperature
changes aloft. A similar vertical phase variation occurs at Syowa
Station (Weaver 1981).

To examine interseasonal changes, individual 8-observations
are divided into two time groups: November to February values
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