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Supplementary Material

Cosmogenic nuclide production in the Earth’s atmosphere tions of Atmospherid4C Concentration During the Last Glacial
and the strength of the geomagnetic field are highly corre- Period, Science, 292, 24532458, 2001.
lated (Laj et al., 1996). The weaker the geomagnetic field,Broecker, W. S. and Barker, S.: A 190%. drop in atmosphere’s
the more cosmic rays enter the atmosphere and the HiGre Alic during the “Mystery Interval” (17.5 to 14.5 kyr), Earth
is produced. Here we investigate how the model responds to_P'anet. Sci. Lett., 256, 90-99, 2007.

varying4C production rates over the last 45 000 years. Delaygue, G., Stocker, T. F., Joos, F., and Plattner, G.-K.: Simu-

imul heris14C. th ilibri lation of atmospheric radiocarbon during abrupt oceanic circu-
14In order to simulate atmospheris™“C, the equi ibrium _lation changes: trying to reconcile models and reconstructions,
C production rate is diagnosed from the control experi-  qyaternary Sci. Rev., 22, 1647-1658, 2003.

ment. The resulting production rate (1.3&%) is then mul-  Hughen, K. A., Lehman, S., Southon, J., Overpeck, J., Marchal, O.,
tiplied by the relative production rate, based on the GLobal Herring, C., and Turnbull, J.14C Activity and Global Carbon
Paleolntensity Stack (GLOPIS-75g] et al, 2004 using the Cycle Changes over the Past 50,000 Years, Science, 303, 202—
conversion oMasarik and Beef1999. 207, 2004.

The resulting Simulated&“Catm (Fig. 1) shows a rea- Laj, C., KISSB|,. C., Ma.zaud,.A., Chanhell, J. E. T., and Beer, J.:
sonable match with the reconstructed values during the North Atlantic paleointensity stack since 75ka (NAPIS-75) and
Holocene. Prior to that. the model underestimates the re- the duration of the Laschamp event, Philosophical Transactions

) L - . . Royal Society, 358, 1009-1025, 2000.
constructed values significantly. Similar discrepancies havq_a

: ’ : i j, C., Kissel, C., Mazaud, A., Michel, E., Muscheler, R., and
been observed in other modelling studiBe¢k et al, 2001 Beer, J.: Geomagnetic field intensity, North Atlantic Deep Wa-

Laj et al, 200Q 2002 Hughen et al.2004. As yet, the rea- ter circulation and atmosphert¢C during the last 50 kyr, Earth
son for this proxy-model mismatch remains elusive. Planet. Sci. Lett., 200, 177—190, 2002.

One possible explanation would be a glacial deep-ocean.aj, C., Kissel, C., and Beer, J.: high Resolution Global Paleoin-
carbon reservoir that is well isolated from the atmosphere and tensity Stack Since 75 kyr (GLOPIS-75) Calibrated to Absolute
stores radiocarbon_depleted Watdmtch”:to et aL ZOOD Values, Geophysical Monograph Series, 145, 255-265, 2004.
However, reconstruction of deep Pacift do not support  Marchal, O., Stocker, T. F., Indetihle, A., Blunier, T, and
this hypothesisBroecker and Barke2007). Another rea- nghuml, J.: Modelling the. concentratlon.of atmospheric CO2
son might be that the rate of deep-water formation in the g;zn%gg Younger Dryas climate event, Clim. Dynam., 15, 341~
North-Atlantic is too large in our model. However, model : '

. ) o Marchitto, T. M., Lehman, S.J. Ortiz, J. D., Uekiger, J., and
simulations forced by LGM boundary conditions or fresh-  Geen A v.: Marine Radiocarbon Evidence for the Mechanism

water discharges into the northern North Atlantic only re-  of peglacial Atmospheric CORise, Science, 316, 1456-1459,
sult in an increase oACym by 70%0 due to the reduced  2007.

deep-water formationlarchal et al. 1999 Delaygue et al. ~ Masarik, J. and Beer, J.: Simulations of particle fluxes and cosmo-
2003. Accordingly, it seems unlikely that a too high value  genic nuclide production in the earth’s atmosphere, J. Geophys.
of the oceanic overturning can account for the too low values Res., D104, 12099-13012, 1999.
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Fig. 1. Modeled atmospheria14C using the GLOPIS-75 basédC production rate (GISP2 age scale) and present day-like boundary
conditions (red), last glacial maximum-like boundary conditions (black) andAM€ curve based on reconstruction (blue, INTCALO4,

Reimer et al.2004).
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