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A remarkable sea-level drop and global cooling in the late Middle Permian: record from
the mid-superoceanic limestone
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For clarifying the global environmental changes relevant to the Guadalupian-Lopingian boundary (G-LB) extinction, i.e. the
first major biodiversity drop during the Permian, litho-, bio-, and chemo- stratigraphy ofδ13Ccarb and87Sr/86Sr were analyzed
in the Middle-Upper Permian paleo-atoll limestone at Akasaka in central Japan, which was derived from a paleo-atoll complex
deposited primarily in the low latitude in the mid-Panthalassa. Between the Capitanian (upper Middle Permian) black limestone
(theYabeinafusuline Zone) and the Wuchiapingian (lower Upper Permian) light gray limestone (theCodonofusiella-Reichelina
Zone), a unique black-white striped limestone is intercalated, of which top marks the G-LB horizon.

The major extinction occurred in the uppermost black limestone, large-tested fusuline and large bivalve that were adapted to
low-latitude extremely warm conditions sharply became extinct. Most parts of the Akasaka Limestone consist of shallow marine
wackestone/packstone deposited in low-energy settings of the subtidal zone likely within a lagoon on the top of a seamount.

We newly identified 1) a remarkable hiatus with erosional features at the top of the striped limestone, 2) large-scale cross-
beddings in the striped limestone immediately below the hiatus, and 3) the dominance of grainstone in the basal light gray
limestone immediately above the hiatus. These lines of evidence altogether suggest that a remarkable sea-level drop has occurred
around the G-LB in the mid-oceanic paleo-atoll complex, and that a cool climate has appeared in the Capitanian. The isotope
stratigraphy for the Capitanian interval with extremely highδ13Ccarb values over +5‰ and the extremely low87Sr/86Sr ratios
below 0.7070 indicate the high productivity in the superocean and the suppressed continental weathering on Pangea, respectively.
Both isotope signatures can be concordantly explained by the appearance of a putative global cooling in the Capitanian. After all,
the litho-, bio-, and chemostratigraphical records from the Permian mid-superocean positively suggest a possible link between
the Capitanian global cooling and the end-Capitanian extinction.
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