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e Estimating past changes in salinity

- oceanographic setting

- planktonic foraminifera

- salinity increased by 1 psu during the
Little Ice Age (LIA: ~1200-1850 A.D.)

» Linking Gulf Stream salinity to solar variability

- Solar variability triggered southward migration of the
Inter-Tropical Convergence Zone and salinity
changes at Dry Tortugas
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Dry. Tertugas reflects tropical Atlantic salinity

Dry Tortugas
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North Atlantic salinity controlled by basin-wide
evapoeration-precipitation patterns
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Calculating surface salinity using planktonic foraminifera

Globeriginoides ruber calcite — 6180water 3 O-ZO(SST) +.2.98

Bemis et al., 1998;
Kim and O’Neil, 1997
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Dry Tortugas 60, .. INcreased during LIA
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Dry Tortugas sea surface temp. increased during LIA
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calibration from Anand et al., 2003




Dry Tortugas 60 increased during LIA
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Dry Tortugas 60 record is robust
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Higher LIA salinity driven by southward ITCZ migration
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Parallel changes in northern Venezuela precipitation

saltier northern
tropical Atlantic
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North Atlantic cools when NADW is ‘off’

Anomalous surface air temperature for NADW ‘off* experiment (°C)
Hamburg coupled ocean-atmosphere model

Lohmann, 2003




Cooling causes southward ITCZ migration

Anomalous annual mean freshwater flux P-E (m/yr)
Lohmann, 2003




Parallel changes in salinity and atmospheric A*C
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Conclusions

Gulf Stream surface salinity increased by ~1 psu during
the Little Ice Age

Data are consistent with a southward shift of the Hadley
circulation

Similarity to Cariaco Basin drought record implies widespread
and abrupt changes in Atlantic hydrologic cycle on
centennial time-scales

Parallel changes in Gulf Stream salinity and atmospheric
radiocarbon suggest solar pacing of ITCZ movement
may influence the Atlantic overturning circulation
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North Atlantic surface circulation
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