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A complete oxygen-isotope profile through the Ross Ice Shelf,
Antarctica, at Station J-9 (82°23'S 168°38W, elevation 60 me-
ters) covers at least the last 30,000 years (Grootes and Stuiver
1986, 1987). This profile was obtained from a core drilled in
1978-1979 (Zotikov, Zagorodnov, and Raikovsky 1979). We
here report the oxygen-isotope profile of a 104-meter core drilled
in 1976 about 100 meters (Kuivinen personal communication)
away from the 1978 core. Comparison of the oxygen-isotope
records of the two cores reveals the spatial variability in the
core records. This information is needed for a proper inter-
pretation of the paleoenvironmental information in the long
record of the 1978 core.

The 104 meters of the 5.4-centimeter diameter core recovered
in the 1976 wireline drilling was sampled at the State University
of New York at Buffalo Central Ice Core Storage Facility in
1988. Most of the core was sampled in 50-centimeter incre-
ments. Several 1/4-core sections were taken for detailed sam-
pling to determine the isotopic fine structure. Mass transport
through sublimation and refreezing was evident, especially in
the firn part of the core where several of the 5.4-centimeter
diameter core sections were stuck inside their 7.6-centimeter
diameter butyrate core tubes. The oxygen-isotope composition
of the samples was measured in a Micromass 903 automated
mass spectrometer with on-line water/carbon dioxide equili-
bration system. The results are expressed as 6 180 , the relative
difference between the 180/160 ratio of the sample and that of
Standard Mean Ocean Water (V-SMOW), given in parts per
thousand (per mil, %G). The standard deviation for a single
measurement is less than 0.1 %. The 8 180-depth profile of
the 1976 core is given in figure la. The 1978 6 180 record down
to 105 meters is given in figure lb for comparison.

The average 8 110 in the 1976 core increases from —29 % at
50 meters depth to about —24 %c near the surface. Surface 8
180 values are around —29 %c upstream of J-9 and show no
such change (Clausen et al. 1979). Most likely the firn part of
the core is significantly enriched due to water vapor loss over
12 years of storage. For this reason, we compare only the
results over the depth interval 50-104 meters, below the firn-
ice transition, with those of the 1978 core. A cross-correlation
coefficient R for the records was calculated using standard
procedures (Bevington 1969) for no smoothing (0.5 meter or
about 5 years per sample) and for smoothing with a 3-point
(1.5 meters, about 15 years) and a 10-point (5.0 meters, about
50 years) unweighted moving average. The probabilities P that
this or a higher correlation coefficient is produced by chance
by uncorrelated data sets are 0.0013, 0.0012, and 0.0037 for no-,
3-point, and 10-point smoothing, respectively. Thus, the two
Ross Ice Shelf isotope records at J-9 show a highly significant
correlation over a distance of 100 meters. The correlation coef-
ficients R increase with smoothing from 0.587 to 0.819 indi-
cating that covariance R2 of the records increased from 34 to
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Figure 1. Oxygen isotope profiles of Ross Ice Shelf cores at station
J-9 (82°23'S 168°38'W). A. Core drilled in 1976. B. Top section of
core drilled through the ice shelf in 1978. 6 180 values are for 0.5-
meter depth intervals.

67 percent. The increasing auto correlation caused by the
smoothing reduced the effective number of independent data
points from 27 out of 106 measured points to 18 and 10 for 3-
and 10-point averaging and thereby slightly reduced the sig-
nificance of the correlation. The results show that the coher-
ence between the records is tied to the century-scale 8 180

fluctuations. The absence of a significant correlation between
the shorter decadal fluctuations reflects spatial variability in 6
180 and in accumulation. The maximum correlation coefficient
was obtained for no lag between the two records (for 0.5-meter
increments). This was expected from the 2-year time interval
between the drilling of the cores which suggested a lag of about
0.2 meter. This offset will affect especially the short-term cor-
relations.

Large 6 180 fluctuations, up to 12.7 %c peak to peak, with a
layer thickness of about 20 centimeters were found in the 1978
core just below 100-meter depth (Grootes and Stuiver 1982,
1986). The bottom part of the 1976 core (95-104 meters) was
analyzed in detail to study these fluctuations (figure 2a). Short-
term fluctuations are most pronounced in the 100- to 105-meter
interval. The peak-to-peak values of 4 %o to 7 %c are, however,
significantly smaller than those found in the 1978 core. Be-
tween 100- and 105-meter depth the average 8 1110 value changes
from —29 %c to a local minimum of about —32 %c, as previously
observed in the 1978 core (figure 2b). No comparable dip in
average 6 180 is found in the Dominion Range core record
(Grootes et al. in press). Comparison of the two J9 a 180

records suggests that local conditions along the J-9 flow line,
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Figure 2. Oxygen isotope fluctuations around 100-meter depth in
the Ross Ice Shelf at station J-9.

prevailing over distances of at least 100 meters, led to accu-
mulation of snow with more negative 8 180 values and to more
and stronger short-term 6 180 variability in the firn. Ice-flow
modeling (e.g., Thomas and MacAyeal 1982) places the origin

of this ice in the lower part of ice stream B. The differences in
180 fine structure between the 1976 and 1978 records indicate

that the large, and as yet unexplained, 8 180 fluctuations in
the 1978 core in this interval are a very local (less than 100
meters) phenomenon.
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Developing environmental change records from ice-core time-
series data is a little-used technique in the Transantarctic

Mountains despite the existence of a well-developed lower
resolution glacial geologic record for this area that forms the
primary basis for understanding the glacial history of East
Antarctica. In addition, records derived from marine and lake-
core studies of glacier margin fluctuation measures of volcanic
activity and meteological data sets from within or close to the
Transantarctic Mountains are available for comparison. This
emerging environmental database provides the tools needed
to define the change characteristics—over a period of thou-
sands of years—of several major dynamic components in this
region, e.g., climate, atmospheric chemistry, sea-ice extent,
volcanic activity and atmospheric turbidity.

During the 1987-1988 austral summer field season, we in-
vestigated several sites in southern Victoria Land as potential
core sites (Mayewski and Twickler 1988). The site chosen for
investigation during the 1988-1989 season was the Newall Gla-
cier (center point: 77°37'S 162°30'E) in the Asgaard Range.

The major goal of the 1988-1989 field program was to collect
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