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Introduction

Cretaceous               may have been trig-
gered by massive volcanic CO degassing as lar-

ge igneous provinces (LIPs) were emplaced. He-
re, we present a comprehensive modeling study
to decipher the

. A

biogeochemical box model is used for tran-
sient model runs with time-dependent volcanic
CO forcing. The model considers continental

weathering processes, marine export producti-
on, degradation processes in the water co-
lumn, the rain of particles to the seafloor,
benthic fluxes of dissolved species across
the seabed, and burial of particulates in ma-
rine sediments. To estimate horizontal and
vertical fluxes between boxes, a coupled oce-
an–atmosphere general circulation model
(AOGCM) is run to derive the circulation pat-
terns of the global ocean under

.
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ous boundary conditions
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Fig. 1: Mid-Cretaceous geography used for GCM simulation

GENESIS 3.0 earth system model
coupled to MOM2

AOGCM - circulation
at 2240 ppmv CO2

Climate modeling

� Deep water formation in S-Pacific off
Antarctica and N–Pacific

•northern source is mixture of cool-
fresh N-Pacific waters and warm high
saline intermediate waters of W-Tethys

� The AOGCM predicts a strong thermo-
haline circulation and intense
ventilation in the Late Cretaceous under
high pCO .2

Cretaceous Ocean is NOT stagnant Provides vertical and horizontal fluxes
for BPM circulation

Fig. 2: Mid-Cretaceous circulation pattern

Biogeochemical modeling withthe BPM (Benthic Pelagic Module)

... new parametrizations

... model results
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Conclusions

�

�

�

�

�

With an appropriate choice of parameter values the

and changes in marine δ C that are consistent with
geological data.
An additional mechanism might contribute to anoxia,
an                                              is
induced by high pCO

The AOGCM model results imply an intensively venti-
lated Cretaceous ocean that turns anoxic only if the
C:P ratio of organic particles exported into the deep
ocean is allowed to increase under high pCO .

Being aware of the uncertainties such as diagenesis,
this modeling study implies that potential

.
Formation of C-enriched marine organic matter may
also explain the frequent occurrence of global anoxia
during other geological periods characterized by high
pCO .
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model produces ocean anoxia at low to mid latitudes

increase in the C:P ratio of marine plankton

changes in
Redfield ratios might be a strong feedback mechanism
to attain ocean anoxia
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