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Radiocarbon in the Southern Ocean is dominated by the upwdling of "old" deep water from
the northern hemisphere and, to a lesser extent, by "new" surface water which interacts with the
atmosphere south of the Antarctic Convergence (Pickard and Emery 1982, Broecker 1987). This
upwadling at the Antarctic Divergence enhances organic productivity and creates the oldest surface
waters in the ocean, producing marine speces with apparent radiocarbon ages that exceed a
thousand years (Gordon and Harkness 1992).

During the 20th century, however, the transfer of radiocarbon in this highly productive
marine ecosystem has been altered by the atmospheric input of radiocarbon from fossil fuel
combustion (Suess 1955) and nuclear explosions (Broecker and Walton 1959). To determine the
magnitude of these anthropogenic impacts, calcareous marine species which were collected alive
prior to 1945 were obtained from museum collections and compared to modern samples. Analyses
of these calcareous marine species were used to produce the first pre-bomb radiocarbon reservoir
correction from the Southern Ocean based on biogenic structures that precpitate in isotopic
equilibrium with seawater, as indicated by 'C values around zero. These data indicate that
radiocarbon age of surface seawater around Antarctica decreased neady 500 years because of nuclear
explosions in the atmosphere and that the pre-bomb radiocarbon reservoir correction in the Southern
Ocean is around 1300 years (Betkman and Forman 1996).

However, because of the scarcity of pre-bomb shells which were radiocarbon dated, there are
limitations to applying the 1300-year reservoir correction in the circumpolar Southern Ocean. To
address this limitation with the Antarctic marine radiocarbon reservoir correction from Berkman and
Forman (1996), we have begun identifying additional pre-bomb biogenic carbonates which were
collected alive from around Antarctica. Samples from an Antarctic scallop (Adamussium colbeckr)
and clam (Laternula elliptica), collected alive during Robert Faloon Scott's 'Terra Nova' expedition
to McMurdo Sound from 1910-12, were obtained from the British Museum (Table 1). Radiocarbon
age of the Laternula sample, which still had tissue remaining and was definitely living near the time
of collection, complements earlier measurements. However, without additional data it is
inappropriate to even speculate on the discrepancy with the Adarnussium sample, which was more

than 600 years older than any of the previous pre-bomb biogenic carbonates which were radiocarbon
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dated from around Antarctica. These measurements reinforce the need for canvasing the museums
of the world to identify and radiocarbon-date biogenic carbonates which were collected alive, from
around the continent before 1945 - during the 'historic age' of Antarctic exploration.

Calcareous marine fossils (which are widespread, abundant and well-preserved from the
ciraum-Antarctica region) are critical for assessing the timing of climate, icesheet and seadevel
impacts during the Late Quaternary and Holocene (Betkman 1992, Berkman et al. 1998). Further
work is required to evaluate regional variations in the Antarctic marine radiocarbon reservoir to
accurately constrain the ages of these fossils and accurately linking phenomena in the Antarctic
coastal zone to global changes which have been observed from Marine Isotope Stage 3 (Hays et al.
1976) to the present.

ACKNOWLEDGEMENTS
This research collaboration was primarily supported by the National Science Foundation /
Office of International Programs (NSF/INT No. 9603369 to P.AB.) and the Japan Society for the
Promotion of Science (grant to Professor Kazuomi Hirakawa). We wish to thank Professor
Hirakawa for his assistance and support throughout this project.

REFERENCES

Berkman, P.A. 1992, Ciraumpolar distribution of Holocene marme fossils in Antarctic beaches.

Quatern. Res. 37:256-260.

Berkman, P.A. and Forman, S.L. 1996. Prebomb radiocarbon and the reservoir correction for

calcareous marine spedes in the Southern Ocean. Geophys. Res. Lett 23:633-636.

NI | -El ectronic Library Service



Nagoya Uni versity

Berkman, P.A, Andrews, J. T, Bjorck, S., Colhoun, E.A | Emslie, S.D. Goodwin, 1., Hall, B.L, Hart,
C.P, Hirakawa, K., Igarashi, A., Ingdfsson, O., Lopez-Martinez, J., Lyons, W.B., Mabin, M.C.G,
Quilty, P.G,, Taviani, M. and Yoshida, Y. 1998 Circum-Antarctic coastal environmental variability

during the Late Quaternary recorded in emerged marine deposits. Antarc. Sci. 10:345-362.

Broecker, W.S. 1987. The biggest chill. Nat. Hist (October):74-81.

Broecker, W.S. and Walton, A.A. 1959. Radiocarbon from nuclear tests. Science 130:309-314.

Gordon, J.E. and Harkness, D.D. 1992. Magnitude and geographic variation of the radiocarbon

content in Antarctic marine life: implications for reservoir corrections in radiocarbon dating.

Quatern. Sci. Rev. 11:697-708.

Hays, J.D., Imbne, J. and Shackleton, N.J. 1976. Variations in the Earth's orbit: pacemaker of the ice
ages. Science 194:1121-1132.

Pickard, G.L. and Emery, W.J. 1982 Descriptive Physical Oceanography: An Introduction.

Pergamon Press, New York

NI | -El ectronic Library Service



Nagoya Uni versity

0%$T-J0 D, O3 PAVUOD PUE (GG OF DUAJIYNM SIBIARYSS JO A B AqQI] oY) Bopaseq | Fa8e-), | paodal-AI0)RIOQE] [FUOTHUSAUQ)) »

‘(STeusjew [PYS-S PUB ONSSI)-Q) po1)d1]]2 DJNULIDTT ¥ ‘1Y09q[0> WNISSNUDPE Y #

(966 1) VW10 PUE UBUN{ISE UI SPOYISW U0 PISEq PaZA[eu. A[snoiassd alemyorym sajetoqies srmdorq quoq-aid moj o3 suostedwo) e
LT 9SG FESET ST'T+ SYFSSIT 1161 M.00,S9T S.0€,8L 8 95887 VV
LT 0SFELST- 191+ OV ¥SLET 1161 M00,591 S0€.8L ]  SSS88TVV
LT 9SFOLLI- ov'€T- St FS9ST 1161 M00,591 S.0E.8L T OSS88TVV
(09%)
LLodddd (0%) (%) (dd 15 AVEA JIINON
SSANS
o Doy xdDV-D, NOILDATIOD AANLIONOT AANLILVT ,SHIDAdS avl

+.LLODS NODTVH LIFd0Y A9 AATNOILIAAIXH . VAON VHYAL, TI-0T61 THLONIINA AILDTTTIOD AYIM HOTHM

‘VOLLOWV.INY ‘ANNOS OQININOIN INOYA SHIDAS ANIIVIN SNOTUVITVI ONIAIT A0 LINTINOD NOFIVIOIAVI dNOd-Tid

I 14Vl

NI | -El ectronic Library Service



