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Figure 1 Schematics of the interactions among megafauna, climate
change, vegetation landscapes, pre-industrial societies, and fire regimes
in China. Arrows denote main ecological processes and functions, with
the potential of megafauna for climate change mitigation still under
discussion. Dashed arrows denote the absence of empirical cases in
China. Instead of the climate-centric model (A), the megafauna-centric
model (B) is the focus in this review. The arrows in A are not repeated
in B (color online)
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Table 1 Time intervals mentioned in the study and the contemporary conditions of paleoclimate and Homo populations
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Table 2 Megafauna extinct or regionally extinct in eastern monsoonal China during the Late Pleistocene. Species identification and taxonomy follow
recent paleontological progress in China”
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BB R Cervus grayi G NS [y it RE?
wEmR" Coelodonta antiquitatis WL deor. A&4E™ BE
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Fa ) R, Rl A T E R AR X, ATRE
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T 7 b IXAE R RS VKA 28 1 W S AL B
B SAE 2 G kR, HX A D8R BT
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(ecosystem engineers)®. KA Er @it A, B
B TSR, wE AR, TS
AT R E S 2 I, KM AR s E
AR, AT DAY T R YA B S i o 2R E
PIsESS, FEdE— Bt B AR N )
A ELAE O™, G RIAA, R R AN B A R
I IX, KA S M I T AT T REAE H oo
FU, Pk AR F AT (bottom-up) 3K 20 AR P AR Ak
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7K 4 (Bubalus mephistopheles) B (Elaphurus davidia-
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& (Panthera tigris amoyensis). e, FZ/K 2R ERH
Bh, GAEAH R A 0 A TR AR T, (BAERR A
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TS TR SRR 1180 I R R A A P A S
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Fh P An AL 48 N B 7 A Bh A, SRR 3)
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I ERESE"". Bk, KRR (diluropoda melanoleu-
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4 i 4347 05 FELFR L A3t AT 50% £ 22.99% k1. i
G o (1) X 3K 4 B A3 A Y B W, SR E RO
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T AP ST I AN AT R 25 B4 S5 A ST AREE

B 7 KA EHETRONBE)A SN, FRHE
fl R R B IR B (B . MR EDREER . i
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Megafauna declines and extinctions over the past 40,000 years in
eastern monsoonal China: causes, consequences and implications
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Megafauna species are key to a variety of ecosystems. Closely associated with the global spread of Homo sapiens out of Africa since
the Late Pleistocene, megafauna declines and extinctions have had profound impacts on the composition, structure and functioning of
ecosystems across continents. However, likely due to data inadequacy, the ecological patterns and consequences of megafauna
declines and extinctions in East Asia remain less clear. Here, with a focus on eastern monsoonal China for which study efforts are
increasingly comprehensive, we review recent progress in archeological sciences to identify the regional patterns and potential drivers
of megafauna extinctions in the Late Pleistocene and declines in the Holocene, and discuss the functional roles of megafauna in
shaping open/semi-open vegetation landscapes, facilitating long-distance seed dispersal and regulating fire regime within the study
area. We found that the majority of 17 megafauna species extinct in the Late Pleistocene were adaptive mixed-feeders of both browse
(non-graminoids) and graminoids, presenting a pattern unlikely explained solely by food shortage caused by climate change, while
many megafauna species experienced in the Holocene anthropogenic declines linked to societal and agricultural development. Despite
incomplete paleoecological evidence at present for the three functional roles of megafauna in China, the absence of wild megafauna
populations in today’s human-dominated landscapes would prevent further improvement in ecosystem functionality as well as
ecosystem services. Therefore, we suggest that a better understanding of the anthropogenic causes and ecological consequences of
megafauna losses since the Late Pleistocene in China will be important for both marking baselines in terms of ecological restoration
and managing self-regulated ecosystems compatible with society.

Late Quaternary, biotic interactions, top-down effects, ecological functions, nature management
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