Geochemistry and mineralogy of
DSDP core 270, Ross Sea
and JANE L. BANNIGAN
Institute of Polar Studies
The Ohio State University
Columbus, Ohio 43210

GUNTER FAURE

Detrital noncarbonate sediment deposited in the
Ross Sea in late Tertiary to Recent time is a mixture of two components having distinctive chemical..
compositions and distinctive strontium- 87/strontium-86 ratios. The components are weathering
products and detrital particles derived from igneous, sedimentary, and metamorphic rocks (Precambrian to Cretaceous) that underlie the drainage basin of the Ross Sea and detrital particles
of basic volcanic rocks (late Tertiary to Recent) of
the McMurdo Volcanic Province. Sediment derived
from old sialic rocks is characterized by a high
strontium- 87/stronti um- 86 ratio (about 0.730) and
a low strontium concentration (about 80 parts per
million), while the volcanogenic detritus has a low
strontium- 87/strontium-86 ratio (about 0.704) and
a high strontium concentration (about 570 parts
per million). Shaffer and Faure (in preparation)
used the regional variation of strontium-87/strontium-86 ratios and strontium concentrations of the
fine-grained (less than 150 microns) noncarbonate
fractions of core-top sediment (Eltanin cruise 32)
to determine the lateral distribution of volcanogenic detritus in the Ross Sea.
Work is in progress on sediment from core recovered at site 270 (leg 28) by the Deep Sea Drilling

Project at 77°26.48'S. 178°30.19'W. The hole pen trated 412 meters of sediment described by P.
Barrett (personal communication). He identified
six units ranging in age from Recent to early Paleozoic. Units 1 and 2, at the top of the section, consist
of silt and clay deposited from glacial ice. Unit 1
is about 20 meters thick and ranges from late Pliocene to Recent. The underlying unit 2 is 364 meters
thick and is primarily early Miocene in age. Units
1 and 2 are separated by an angular unconformity.
Rubidium and strontium concentrations in the
fine-grained (less than 150 microns), noncarbonate
fractions of sediment from unit 1 and from the
upper 30 meters of unit 2 are shown in figure 1.
Except for one sample taken at a depth of 10 centimeters subbottom, the unit 1 sediment has remark ably constant concentrations of rubidium and
strontium, as determined by X-ray fluorescence.
The averages are: rubidium, 125.2 ±3.1 parts pet
million; strontium, 125.2 ±7.8 parts per million.
The concentrations in unit 2 vary much more
widely and appear to be positively correlated.
Samples labeled A and B, from a sediment layer
about 50 centimeters thick at 46 meters subbottom,
have anomalously high strontium and low rubidium concentrations and may contain volcanogenic
detritus. The positive correlation of rubidium and
strontium concentrations in unit 2 is contrary to
the normal geochemical behavior of these elements
and may be due to diagenetic alteration of the sediment.
The concentration of calcium carbonate is 6.5
percent for unit 1 and 4.3 percent for unit 2. Sediment at the base of unit 1 and at the top of unit 2
is slightly more calcareous (10 to 12 percent). A
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Figure 1. Rubidium and strontium concentrations in the
<150-micron noncarbonate fractions, Deep Sea Drilling
Project (DSDP) site 270, Ross Sea.
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Figure 2. Relative mineral concentrations in weight percent
of the <150-micron noncarbonate fractions, Deep Sea Drilling Project (DSDP) site 270, Ross Sea.
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carbonate-rich layer was found in unit 2 about 47
meters subbottom. It is slightly over 1 meter thick
and contains about 55 percent calcium carbonate.
Concentrations of quartz, feldspar, and clay
minerals (illite and kaolinite/chlorite) were determined by X-ray diffraction using the method
of Cosgrove and Sulaiman (1973). Relative concentrations are plotted in figure 2. The fine-grained,
noncarbonate sediment of unit 1 is enriched in clay
and depleted in quartz compared to the samples
of unit 2. The relative abundances of feldspar are
about equal.
These results demonstrate appreciable differences in rubidium and strontium concentrations and in mineral compositions of units 1 and
2. These differences presumably reflect differences
in the provenance of the sediment and in the
manner in which it was transported and deposited
at this site. Analyses of strontium-87/strontium-86
ratios are in progress and may permit quantitative
interpretations in terms of a two-component mixing model.
Samples for this study were obtained as part of
the Deep Sea Drilling Project. Phillip D. Boger
assisted with the analyses. This research was supported by National Science Foundation grant OPP
72-00459.

ton cores, extending from high latitudes of the
southwest to south-central Pacific (Huang et al.,
1975b). The results show very similary time patterns in the accumulation of atmospherically transported rhyolitic volcanic dust across the region
during the past 2.5 million years. The probable
source region for the volcanic dust is the Balleny
Islands.
Simple comparisons of accumulation rate curves
show that the same series of volcanic eruptions
are undoubtedly recorded in the cores examined,
for the period of 2.4 to 0.3 million years ago
(figure). Seven separate periods of intensive volcanic activity, each containing up to eight possibly
distinct eruptive episodes, have been detected. The
most intense eruptions occurred between 1.8 and
1.6 million years ago. The associated volcanic ash
will be found in high-latitude marine sediments of
the entire South Pacific. We name this widespread
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Using USNS Eltanin piston cores, we have developed a method to separate and count fine volcanic
glass in deep-sea sediments (Huang et al., 1975a)
and have applied the technique to nine Eltanin pisSeptember/October 1975
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Accumulation rates of volcanic glass in Eltanin cores E27-4,
E27-3, E33-3, E33-16, El 7-10, and El 1-9 as a function of sediment age. Volcanic glass fraction is between 36 and 11 micrometers for each core. Accumulation rates are in milligrams
per 1,000 years per square centimeter (note the difference in
scales among the six cores). Cross marks indicate no observed glass shards. Age of sediment in million years is at
left and right. Paleomagnetic polarities (black, normal; clear,
reversed). Note the disconformities (vertical broken lines) in
cores E27-4, E33-3, E17-10, E33-16, and E11-9. Distance of
each core from its suspected source (the Balleny Islands):
E27-4, 499 kilometers; E27-3, 592 kilometers; E33-3, 1,545
kilometers; E17-10, 2,689 kilometers; E33-16, 3,356 kilometers; Ell-9, 3,718 kilometers.
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