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Zinc isotope evidence for global
carbon cycling and stepwise cooling
during the onset of late Paleozoic Ice

Age
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The earliest Carboniferous saw a critical climate transition
from the Devonian greenhouse to the late Paleozoic icehouse
climate state, which is featured by a worldwide, mid-Tournaisian
positive carbon isotope excursion (TICE). Regardless of
uncertainties in single versus double peaks in carbonate carbon
isotope record (8"°C,,), the TICE was thought to have caused
by increased organic carbon burial, the underlying mechanism of
which, however, remains controversial.

Zinc (Zn) is a vital micronutrient for organisms, and Zn
isotopic compositions (8%Zn) of seawater are mainly controlled
by marine primary productivity and continental weathering,
which are tightly connected to global carbon cycling. Thus, Zn
isotope has the potential to disentangle the interlinked processes
during the TICE event. Here, we present the first carbonate §°°Zn
record, in combination with other geochemical data, from two
widely separated, well-preserved carbonate dominated
successions (Malanbian and Xiasi) from the northeastern Paleo-
Tethys Ocean region (South China Block). During the TICE
interval, the coupled 5%Zn and §'*C profile delineates two peaks,
indicating that the TICE event is a two-phase carbon cycle
perturbation. Both phases are attributed to enhanced marine
primary productivity, which was stimulated by increased
micronutrient supply from continental weathering and oxidation
of previously buried organic matter, respectively. Consequently,
the two-phase, enhanced productivity and the resultant organic
matter burial could have led to a stepwise climatic cooling.
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