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Past periods of Earth history characterized by major changes in paleo-CO2 provide unique insight into how
components of the Earth system respond to, interact with, and feed-back on the initial forcing. One such period
is Earth’s penultimate icehouse, the Late Paleozoic Ice Age (LPIA), ~340 to 390 Ma, a time of expansive and
dynamic glaciation, diverse terrestrial and marine life, and paleo-CO2 and global mean-surface temperatures
comparable with the range of our recent past and projected future. In this talk, I will present our multi-proxy
and multi-dimensional modeling approach to building a ‘systems’ perspective of this icehouse. I’ll illustrate
how we have applied this perspective to investigate astronomically paced carbon and climate cycles and to
interrogate the drivers, impacts, and responses to major perturbation of these cycles in the terrestrial and marine
realms. For the marine realm, I’ll focus on how hyperthermal-scale rises in CO, impacted ocean circulation and
the marine redox landscape, revealing how glaciated times might be more sensitive to rising CO; than
greenhouse times of overall higher background CO». For the terrestrial realm, 1’11 share how our efforts to model
the physiological functioning responses of the extinct plants to changing paleo-CO and O; and climate may
have led to ecosystem-scale responses capable of strongly influencing global carbon sequestration and surface
water cycling during the penultimate icehouse. Despite the very different boundary conditions of the Late
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