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Radiocarbon in the Southern Ocean is dominated by the upwadling 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
upwaling at the Antarctic Divergence enhances organic productivity and creates the oldest surface
waters in the ocean, producing marine species 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 altaed 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 preapitate in isotopic
equilibrium with seawater, as indicated by "’C values around zero. These data indicate that
radiocarbon age of surface seawater around Antarctica decreased nealy 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 (Bertkman 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 colbecki)
and clam (Laternula elliptica), collected alive during Robert Falcon Scott's ‘7erra 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 Adanmssium sample, which was more

than 600 years older than any of the previous pre-bomb biogenic carbonates which were radiocarbon



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
circum-Antarctica region) are critical for assessing the timing of climate, ice-sheet and seadevel
impacts during the Late Quaternary and Holocene (Bertkman 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 havebeen observed from Marine Isotope Stage 3 (Hays et al.
1976) to the present.
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TABLE 1

PRE-BOMB RADIOCARBON CONTENT OF LIVING CALCAREOUS MARINE SPECIES FROM MCMURDO SOUND, ANTARCTICA,

WHICH WERE COLLECTED DURING THE 1910-12 'TERRA NOVA' EXPEDITION LED BY ROBERT FALCON SCOTT"”

LAB SPECIES” LATITUDE LONGITUDE COLLECTION “C-AGE* '’ e
SUESS

NUMBER YEAR (yr BP) (%o) (%o) EFFECT™
(%0)

AA 288550  Le 78°30'S 165°00'W 1911 1565+ 45 -23.40 -1770£5.6 2.7

AA28855S  Le 78°30'S 165°00'W 1911 1375+ 40 +1.61 -1573+5.0 2.7

AA 28856 Ac 78°30'S 165°00'W 1911 2155+ 45 +1.15 235356 2.7

% Comparisons to four pre-bomb biogenic carbonates whichwere previously analyzed based on methods in Berkman and Forman (1996).

# AcAdamussium colbecki, Le Latemula elliptica (O-tissue and S-shell matenals).

& Conventional labomatory-reported '*C-age+ 1 based on the Libby halfife of 5568 years withreference to 1950 and corrected to BCof -25%0



