Achim D Herrmemn! (81148656716, achim@geose psu.edu)
Mark E Patzkowsky' {brachic@gecse psuedu)

David Pollard® pollar d@lessc. peu. edu)

Bernd J. Haupt® (bjhaupt@ipsu.edu)

Den Seidov® (dzeidoviiesse pruedu)

Department of Geosciences, The Pennsylvania State Umiversity, Uni-
versity Park, PA 16802, United States

*EMS Environment Instiute, The Pennsylvania State University, Uni-
versity Pack, PA 16802, United States

Two stages of the Late Ordovician climate were simulsbed usmg an
atmospheric general circulation model (AGCK], GENESIS v2.0). The
goal of numerical experiments was to determine the role of paleogen-
graphic changes in global cooling and itz potential mpact within a
range of pCOs on the End Ordovician glaciation. Different shorehlne
positin= based on high and bw =ea levels were evaliated to asses=s
possibk coching effect of a lower =ea level Furthermore, some of the
runs were performed with a lower polewsrd ocean heat transport to
evaluabe 1= impact on global cooling. A 3-dimen=sional ice sheet model
was then added to the atmosphere model to investigate the role of
the cryozphere. The resulte mdicabe that the paleogecpraphic changes
coupled with an ice—indunced albedo feedback might have been only pre-
conditining eventz rather than direct cauze of glaciation. For allpCOs
levek above 12x pre-industrial atmospheric kevel (PAL), the Carado-
cian {~-151 Ma) experiments yielded higher annual mean temper atures
than Ashgillian {~116 kia) experiments. Below pClls levels of 12x
PAL exbtenszive permanent sea ice and snow cover existz I both the
Northern and Southern Hemispheres. Nevertheless, Caradocian and
Azhmllhan smulations with high sea level yielded no ice sheets; the ice
sheetz formed only in the Ashgpillian simulations with pCOs level of &8x
PAL, bw =zea level, a= well az m the simulation with high =ea level and
with & reduced poleward heat transport. The pCO2 threshold for the
onzet of glaciatn for Ashgillian paleogeography 1= &8¢ PAL with a bw
zen level (exposed shelfs) and for reduced poleward ocean heat trans-
port. The incresse in npwelling mdicated In simulations, could have
cauzed the reduction of pCls due to Increased organic matker burial
causing further cooling of the global clmatke. However, m ths model
the paleogeography and pCOs change alone are not sufficient to cause
glaciation If the sea level stayed high (even with pC0s as low as &8x
PAL). Therefore, sen level changes andfor poleward ocean heat trans-
port are the factors that might have been crucial for strong obzerved
gbbal cooling during the Late Ordovician New results using coupled
GENERIS and MOW 2 ocean-atmospheric model may shed additional
Light on thi= problem.

10.

11.

American Geophy sical Union

Abstract Form

Reference g 0000

. 2002 Ocean Sciences hesting
CABLO-3005&8100

. {a} Achim 1) Herrmann

Department of GeozcEences,
The Penn=ylvania State
Universiy

Universiy Park, PA 16802
United States

8118656716

achim@ipecsc. pru edu

(a) OS07
(b 1620, 1255
(c)

CN/jA

0% published ekewhere

$-10
Achim I Herrmann
Viza

AL NN Moy 2122

Z
No special mnstructions

Student author

Date received: November £, 2001
Date formatted: November 6, 2001

Form wer=1cm: 1.5



