
Results opening of the Drake Passage caused an internal reorganization of 
the oceanic carbon reservoir and loss of terrestrial carbon from the ice-free 
Antarctic continent.  The sum of these effects was a consistent decrease atmo-
spheric CO2.  The magnitude of this decrease was moderated by the presence 
of an open Central American Seaway, and in all cases was modest compared 
to the total Cenozoic CO2 decline (e.g. Pagani et al., 2005).
References: Scher et al., Science, 2006; Sijp et al., Journal of Climate, 
2009; Pagani et al., Science, 2005
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Context Cenozoic opening of the circumpolar Southern Ocean drove changes in ocean 
transport and surface air temperature (Scher et al., 2006; Sijp et al., 2009).  However, the effect 
of these changes on the global exogenic carbon cycle, including atmospheric CO2, are not well 
understood despite the the broad co-occurrence of important gateway events with permanent 
atmospheric carbon dioxide concentration changes.
Methods To explore the impact of Southern Ocean opening on the global carbon cycle, open-
ing of the Drake Passage (DP) was simulated with the coupled carbon/climate model UVic 
ESCM.  Simulations were initialized over a range of CO2 concentrations and with the Central 
American Seaway (CAS) both open and closed.

*University of Victoria, Canada
email: jer@ocean.seos.uvic.ca

e-poster: http://dl.dropbox.com/u/3432166/C44_Fyke_Th207A.pdf
 

60W 180W 60E

60S

EQ

60N

CAS closed

60W 180W 60E

CAS open

 

 

dT
 (C

)

−5

0

5

3: warmer/colder annual average surface air tempera-
ture in North/South hemisphere
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4: decreased terrestrial carbon storage primarily due to 
Antarctic carbon outgassing 

5: net changes to terrestrial, oceanic. and atmo-
spheric carbon inventories, resulting in a modest net 
atmospheric CO2 drawdown (ppmv) 
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1: initiation/weakening of North Atlantic Deep 
Water/Antarctic Bottom Water formation
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2: decreased/increased Atlantic/Pacific column-integrated dissolved inorganic carbon 
and increased global oceanic carbon storage (moderated by CAS)

Opening the Drake Passage 
(in the presence/absence of 
a Central American Seaway) 
leads to...

 

 

Ba
th

ym
et

ry
 (k

m
)

−6

−4

−2

0


