Summary

An eleven-boxmodel of the ocean-atmosphemibsystenof the global carbon
cycleis developedto studythepotentialcontribution of continentarock weather
ing andof oceanicsedimentatiorto variationsof atmospheri€€O, pressurever
glacial-integlacialtime scales.Themodelis capableof reproducinghe present-
day distributionsof total dissolved inorganic carbon,total alkalinity, phosphate,
513C, andAC betweerthe variousoceanbasinsaswell asthe partial pressure
of atmosphericCO,. A simple sedimentatiorschemedrives carbonatedeposi-
tion anddissolutionat the sea-floorasa function of the depthsof carbonateand
aragonitdysoclinesin eachocearbasinconsideredAtlantic, Antarcticandindo-
Pacific). Carbonatecccumulatioron the shelfis alsotakeninto account

Threedifferent methodsare usedto calculatehistoriesfor the evolution of
CO, consumptiorby continentarock weatheringorocessesyith specialempha-
sisonsilicateweathering Thefirst methodrelieson themarine®’Srf8Srisotopic
record. We find thatthis recorddoesnot represent very strongconstraint,due
to the large spreacof the 8/SrP8Sr ratiosof watersdrainingsilicateterrains.It is
possibleto constructa silicateweatheringhistorythatreproduce$oththe stron-
tium isotopicrecordandtheglacial-integlacial CO, signal. This weatheringhis-
tory impliesthat CO, consumptiorby silicaterock weatheringvasabout120%
higherduringglacialthanduringinterglacialtime.

The secondapproachs baseduponthe marineGe/Sirecord. Takingthe ma-
jor uncertaintiesn the knowledgeof the Ge and Si cyclesinto account,several
historiesfor the evolution of the riverine dissoled silica fluxes are calculated
from this record. Theinvestigationof the systematicbetweerriverinedissohed
silica andbicarbonatdluxes underdifferentweatheringregimesleadsusto the
tentatve conclusiorthat,althoughthereis no correlationbetweerdissohedsilica
andtotal bicarbonateconcentrationgn the majorrivers,theremay exist a nega-
tive correlationbetweernweatheringntensityandtheratio of bicarbonataelerived
from silicateweatheringaloneto dissohedsilica. With this correlationasawork-
ing hypothesisijt is possibleto interpretthe dissoled silica fluxesin termsof
equialentCO, consumptiorrates. The calculatechistoriesindicatethat glacial
ratesof CO, consumptiorby chemicalsilicaterock weatheringcould have been
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twice, andpossiblyup to threetimesanda half, ashigh asthey aretoday When
usedto forcethe carboncycle model,they areresponsibldor glacial-integlacial
Pco, variationsin theatmospheref typically 50—60ppmandupto 95-110ppm.
Thesevariationsare superimposedb a basicoscillationof 60 ppm generatedby
the model, mainly in responseo coral reef buildup and erosionprocessesThe
total pco, signalhasanamplitudeof about80-90ppm andup to 125-135ppm.
Althoughthesdargeamplitudesndicatethatsilicateweatheringprocesseshould
betakeninto accounwhenstudyingglacial-integlacialchange®f CO, in theat-
mospherejt alsoraisesnew problems,suchastoo high CO, levels during the
periodfrom 110-70kyr B.P.

In thethird approachthe glacial-integlacial historiesfor the consumptiorof
CO, andthe resultingtransferof bicarbonateto the oceanare calculatedfrom
the erosionmodel GEM-CQ,. The requiredvariationsof the continentalrunoff
arederved from four different GCM climatologies. We find that the CO, con-
sumptionandriver bicarbonatdluxeswere about20% higherat the last glacial
maximumthanat present.The exposedshelfaccountdor alarge fraction of the
calculated_.GM flux, overcompensatinthe 20% decreasef thetwo fluxesover
the continent.The constructedveatheringscenariostill producepco, variations
of about60 ppmbetweemglacialandinterglacialtimes,but the contribtution from
variablesilicateweatheringo this signalis now reducedo only 12+ 5 ppm.



