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The possibility that the C02 partial pressure of 
the surface waters of the ocean (and hence also of 
the atmosphere) is dependent on the rates of oceanic 
mixing is explored. The purpose of this exercise is 
to ascertain whether the abrupt rise in atmospheric 
C02 content at the end of the last glacial period 
could have been caused by a reorganization of deep­
sea ventilation. We also have our eyes on the possi­
bility that future warming of the planet induced by 
anthropogenic C02 will lead to a positive feedback 
(i.e. polar warming, reduced deep-sea ventilation 
rate, increase in the C02 partial pressure of 
surface ocean water). Our approach is to consider 
two end-member models for the distribution of C02 
in the sea. One is thermodynamic, the other is 
biological. The surface-water C02 partial pressure 

difference between these end-member models is 
nearly a factor of two. We show that the situation 
for the real ocean probably lies roughly halfway 
between these extremes and explore how the ratio 
of deep-sea ventilation rate to air-sea C02-exchange 
rate might push the system closer to one extreme or 
the other. Our tentative conclusion is that decreases 
in the ventilation rate will push the ocean closer 
to the thermodynamic end member and hence raise the 
atmosphere's C02 partial pressure. Such a decrease 
in ventilation rate may have occurred at the end of 
glacial time. A further decrease may be induced 
during the next hundred or so years by the build-up 
of C02 in the atmosphere. 

This paper will be submitted in full to the 
Journal of Geophysical ReseaY'Ch . 
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The results of an investigation of the oxyqen ­
isotope composition in present-day Antarctic snow­
fall (Bromwich and Weaver 19B3) are assumed to apply 
at the l ast glacial maximum, and the resulting coast­
al climate is derived. Inputs are the observed change 
in 6180 from ice cores (Lorius and others 1979), the 
extent of winter sea ice at 18 ka BP inferred from 
ocean sediment cores (Hays and others 1976), and the 
present-day connections between sea-ice extent and 
both temperature and 6180 in coastal precipitation. 
The following variables are calculated: the annual, 
summer, and winter surface air temperatures, the 
summer and winter 6180 values in precipitation, and 
the summer sea-ice extent, all for 18 ka BP. 

Contrary to expectation, the derived 18 ka BP 
summer sea-ice extent and coastal air temperatures 
are approximately the same as at present. Accompany­
ing the much larger winter sea-ice, the glacial Ju ly 
air temperature is found to be about 15°C cooler. 
Annual temperatures are about 7°C lower. The derived 
results imply a much more marked seasona lity and a 
much larger cyc le of sea-ice growth and decay. 

Some observational evidence in support of these 
findings is available. The qlacial summer sea-ice 
position is in general agreement with new ocean 
sediment interpretations (Burckle and others 1982) 
which suggest that the pack ic e retreated close t o 
the Antarcti c con tinent in ~any years (personal 
communication from L H Burckle 1983 ). Perched delt~s 
in Taylor Valley, which are 14C-dated to 18 ka BP 
(Stuiver and others 1981), imply the presence of 
liquid water; in turn this may reflect relatively 

warm Summer temperatures. Ice cores show a sub­
stantially larger "seasonal" variation in micro­
particle deposition onto the Antarctic ice sheet 
during the last glacial ma ximum (Thompson and 
r~os 1 ey-Thompson 1981). 

REFERENCES 
Bromwich D H, Weaver C J 1983 Latitudinal displace­

ment from main moisture source controls 6180 of snow 
in coastal Antarctica. NatuPe 301(5896}: 145-147 

Burckle L H, Robinson D, Cooke D 1982 Reappraisal 
of sea-ice distribution in Atlantic and Pacific 
sec tors of the Southern Ocean at 18 ,000 yr BP. 
NatuPe 29 9(5882 ) : 435-437 

Hays J D, Lozano J A, Shackleton N, Irving G 1976 
Reconstruction of the Atlanti c and western Indian 
Ocean sectors of the 18,000 B.P. Antarctic Ocean. 
Geological Society of America . MemoiT' 145: 337-372 

Lorius C, Merlivat L, Jouzel J, Pourchet M 1979 
A 30,OOO-yr isotope climatic record from Antarctic 
ice . Naturo 280(5724): 644-648 

Stuiver M, Denton G H, Hughes T J, Fastook J L 
1981 History of the marine ice sheet in West 
Antarctica during the last glaciation: a working 
hypothesis. In Denton G H, Hughes T J ( eds) The 
las t groat ice sheets . New York etc, John Wiley 
and Sons: 319-436 

Thomp son L G, Mos ley-Thompson E 1981 Microparticle 
concentrat ion variations linked with climatic 
change: evidence from polar ice cores. Science 
212( 4496) : 812-815 

201 

https://doi.org/10.3189/S0260305500003773 Published online by Cambridge University Press

https://doi.org/10.3189/S0260305500003773

	Vol 5 Year 1984 page 201b - Abstract - A reconstruction of the coastal Antarctic climate and summer sea-ice position at 18 ka BP - David H. Bromwich

