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4 Little Karoo: the inland record

Speleothenrecordwere takenfrom EffluxCave
and Melville Pot in the Little Karoo, a small

summer winter

iInland basinin the transitional rainfall region L
Therecordsshowsimilartrendsto the isotopic [8]

1] [1]
Seasonamigrationsof the atmosphericcirculationsystemscausechangesn
the sourceregionsof rainfall

Summer rainfall 1Is mainly derived from
easterlysourceswhile winter rainfall comes
from the west Cutoff lows,commonin the
transitional seasons,mostly are associated
with southwestern sources The Isotopic
compositionof rainfall is stronglyinfluenced
by the different oceanographisettingof the
warm AgulhasSystemto the east and the
cold BengueleSystento the west

[2]

SpeleothemwWsO ~%0,) is dependenton temperatureand rain water W°O at
the cavesite. The WO of the rainis primarilya function of the

WAO of the seasurfacesource altitude and
distancefrom the sourceand the amount
of rainfall. Variationsin the amount and
seasonality of rainfall lead to different
percentagesof C3 and (4 vegetation in
western and eastern South Africa, which
are reflected in high variability of the WeC
of the speleothems -

Differencesin rain water WO (due to differing sourcesand seasonalityland
type of vegetationthus lead to strong regionalscalevariationsin W0, and
WeCof the speleothemdbetweendifferent sites

Variationsin the W*O, and WeCof speleothemsare alsoexpectedon millennial
andlongertime scalesdueto:

{ modifications In the atmospheric circulation causing changes in the
seasonalityof rainfalland contribution from different sources

{ changedan the oceanographicettings(strength of current systems physical
properties of seawater) in the sourceregions of rainfall, which in turn are

{elatedto different externalforcingandinternalfeedbackmechanisms /
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recordsof benthicforaminifera[ 7] representing
changesn seawater isotopic compositionand
globalice volume Thespeleothemrecordsalso 4]
match with the SSTfrom the Agulhasregion

4 )
Robertson: The winter rainfall region

[4]

[5]

[6]

WC valuesindicate persistentdominanceof C3 vegetationin the winter
rainfall region Variationsin We°C are well correlated with the WD of the
Vostockice core[6], whichis a proxyfor temperaturechangesn Antarctica

The WO, is correlated to the TOCof ODPsite 1085 [5] recording the
strength of the trade winds It Is also correlatedto the SSTbhasedon core
MD962077[4], representingthe positionof the sub-tropical front. The WO,
variabilityis thus probablycausedoy changesn the strengthand position of
atmosphericcirculationsystemdeadingto variationsin rainfall sources

[4,8]. Theseco-variationsresult from the large
scaleforcing of insolationon the climate of the
southernhemispherd9].

[9]

Pinnacle Point: the coastal record

PinnaclePointis locatedin the transitionalregionon the
south coast Speleothemgrowth in the severalsiteswas
confined to different intervals The correlation of the
records to southern hemisphere temperatures Is
complicated[4,6]. Theolder StaircaseCaverecord shows [7]
a positive correlation,whereasthe youngerCreviceCave

IS negativelycorrelated[3]. TheCreviceCaverecordalso [6]
showsa good correlationto sealevel [10] and seawater

Isotopic composition [7], both related to the volume

water storedin polarice caps Theamountof ice present

In polar latitudesis highlydependenton variationsin the
summerinsolation[9].

[4]

[10]

[9]
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Conclusions

The isotopic compositionof speleothemsis highly variable between the sites due to local conditions

However,despitethis variability all southernSouthAfricanspeleothemrecords showa closerelation to
temperature changesn the southernhemisphere At the inland site, in the Little Karoo,the strongest
correlationisto the seawater isotopiccomposition




