
0	5	10	15	20	25

Marine geology and geophysics

Modern carbon-14 ages and reservoir
corrections for the Antarctic

Peninsula and Gerlache Strait area

EUGENE W. DOMACK

Geology Department
Hamilton College

Clinton, New York 13323

In a continuing investigation of sedimentation within fjords of
the Antarctic Peninsula we have been involved in establishing an
accurate chroiio1ogy based upon carbon-14 age-dating techniques.
The establishment of a reliable chronology for antarctic marine
sediments depends upon accurate regional reservoir corrections.
A complete understanding of how the reservoir correction varies
also provides useful information on the carbon cycle in antarctic
nearshore environments. We report herein on the results of nine
carbon-14 analyses on modern and near-modern samples of
organic carbon. Harden et al. (1992) reported on prior studies on
the carbon-14 ages of marine sediments in this area.

We collected materials for this study during operations of the
R/V Polar Duke in 1987-1988 and 1990-1991. Of the total of nine
samples, four are of particulate organic carbon (POC) that is acid
insoluble (table). The remaining five samples consist of biogenic
calcite in the form of molluscs, foraminifera, and brachiopods
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Uncorrected carbon-14 ages for modern samples vs. distance from
coastal glacier. Note trend of decreasing age vs. distance for
particulate organic carbon ages and lack of trend for biogenic
(living) calcite ages.

table). We took the shell material from living organisms and the
POC from surface or near-surface material. Surprisingly, the ages
range from 935 to 5,625 carbon-14 years ago. The oldest ages tend
to be those of POC samples, but one POC sample has an age of
1,474 carbon-14 years ago.

An interesting relationship is observed when the carbon-14
ages are plotted against the distance of the sample from the
coastline or glacier (table). There is a uniformity of ages for the
calcite samples regardless of their distance from the coast. These
ages average to 1,260 years. In contrast, there appears to be a
direct relationship between the POC ages and the distance to the
coast in that older ages (5,625 years) are found closest to the coast
and younger ages (1,475 years) are found at some distance from
the coast (table). These results could be interpreted in two ways.
First, older ages could be the result of localized antiquity of the
reservoir age resulting from glacial meltwater effects near the
coast. In this case, the surface layer would be most affected and
the older ages would be preserved within the phytoplankton
portion of the organic carbon. The lack of older reservoir ages in
the calcite samples would imply a strong disequilibrium between
the surface and bottom waters.

Secondly, the older ages for POC samples near the coast might
also reflect reworking of old POC. This would be most effective
in altering ages where the total organic carbon contents are low,
say below 1 percent. In fact, there is avery strong gradient in the
total organic carbon content of bottom samples in the area.
Specifically, low total organic carbon contents are found in
nearshore samples while elevated total organic carbon contents
are to be found in samples from farther offshore (Domack et al.
1989). Such reworking would not influence the calcite ages.

Hence, for the purpose of radiocarbon chronology the local
reservoir age is most likely around 1,200 years. In addition, the
presence of reworked POC in nearshore areas introduces consid-
erable uncertainty into radiocarbon age. Alternatively, the effects
of glacial melt in nearshore areas may be influencing the carbon
dioxide reservoir of surface waters.
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Uncorrected modern 14C ages,
Gerlache Strait region

Sample	Uncorrected	Sample	Kilometers
number	age	 type*	from coast

AA-6718	1475 ± 55	POC	20.0
AA-6720	5150 ± 65	POC	4.8
AA-5213	4735 ± 65	POC	6.0
AA-4754	5625 ± 75	POC**	2.5
AA-5211	935± 60	M	 2.5
AA-5215	1240 ± 85	M	 4.0
AA-5212	1825± 80	M	 6.0
AA-5219	1040±70	F	 3.0
AA-5216	1260± 60	B	 14.0

= particulate organic carbon, M = mollusc,
F = foraminifera, B = brachiopod.

** = Pre-modern
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We measured the magnetic susceptibility of three piston cores
from the Gerlache Strait area of western Antarctic Peninsula in
order to develop the method as a means of correlation between
cores and as an aid to the sedimentological interpretation of
individual cores. We measured susceptibility using a Bartington
MS-2 core scanning sensor on unsampled halves of split cores.
The results are reported as CGS x 10 units.

We collected core PD88 151 from the northern reaches of the
Gerlache Strait (64'13.108' S 61714.713'W) during cruise Ill of the
R/V Polar Duke in early 1988. Figure 1 illustrates the relationship
of total carbon to magnetic susceptibility within this core. From
the data it is apparent that there is significant variation in the
magnetic susceptibility despite the visual observation of homo-
geneity within the core. It is also apparent that the carbon content,
which is a reflection of the biogenic component within the core,
varies inversely with the susceptibility. Hence, we can subdivide
the core into three distinct intervals based upon the carbon and
susceptibility measurements. The uppermost portion (0 to 150
centimeters) is characterized by relatively high susceptibility, 50
to 75 x 10 CGS, and relatively low total carbon contents, gener-
ally less than 1 percent. A middle section of the core contains
relatively low but variable susceptibility and very high to moder-
ate carbon contents. The lower third of the core (from 375 to 560
centimeters) is characterized by very low susceptibilities, less
than 10 x 10 CGS, and high total carbon contents. Clearly the
magnetic susceptibility is reflecting compositional changes within
the core that are somehow related to the variation in the contribu-
tion of biogenic material in the core. When the biogenic content is
high, with high total carbon values, there would be less terrig-
enous material and more biogenic silica and calcium carbonate.
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Figure 1. Downcore trends In total organic carbon and magnetic
susceptibility for core PD88 151. Note inverse relationship between
carbon content and susceptibility.

In fact, the two peaks in the total carbon content correspond to
foraminifera-rich samples that indicate elevated levels of calcium
carbonate in the core. These two intervals correspond to moder-
ate lows in the susceptibility curve. Therefore it seems that the
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