[image: image1.jpg]<



[image: image2.png]Estimated age (Ma)

b T
]

10

15

C3 diet

—

ob

?

v

<

-Tw

More C4

°

.'..'_lﬁ'. .t Lt

11

by

4

wi v

J—ooo
?

v

Kunlun Pass Basin
Gyrong Basin

Zanda Basin

Qaidam Basin
‘Shangri-La
——Cadiet

—— Water-stressed C3 diet

sdqooh

s < o d
Enamel-8'°C (%)





Cenozoic Paleoenvironments in Tibetan Plateau: Evidence from Isotopes in Fossils
Wang, Y. (FSU, EOAS); Wang, X. (Natural History Museum of Los Angeles County); Li, Q. (IVPP, Chinese Academy of Science); Tseng, Z.J. (American Museum of Natural History), Takeuchi, G.T. (George C. Page Museum of La Brea Discoveries); Deng, T. (IVPP, Chinese Academy of Science) and Xie, G. (Gansu Provincial Museum) 
Introduction 
The Tibetan Plateau is a study in extremes and dramatic effects. It has the world's tallest mountain ranges in the Himalayas. It has the largest and highest plateau of 2.5 million square kilometers and averaging some 4500 m above sea level. It has some of the most extreme environments in the world with harsh winter temperatures, high summer radiation, and arid terrains. Such extremes present a challenge to geologists and climatologists studying the tectonic history as well as its effects on ecosystems and the monsoon climates. Over the last decade, many fossils have been uncovered from several localities on the Himalayan-Tibetan Plateau.  These fossil materials have provided a window into ancient environments in the region.  In this study, we analyzed new fossils from the northern Tibet, and synthesize all available carbon isotope data from fossils in the high plateau and discuss their implications for tectonic evolution and habitat and environmental changes in the region.
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Fig. 1. Temporal variations in enamel‐δ13C values of herbivores from various localities on the Tibetan Plateau. Also shown are estimated average (red dashed line) and maximum (black dashed line) enamel- δ13C values for herbivores having pure C3 diets from Passey et al. (2009). The enamel- δ13C range for modern C3 diets is highlighted in pink. 
Conclusions
Stable carbon and oxygen isotope analyses of fossils from the Tibetan Plateau reveal significant spatial and temporal variations in the evolution of herbivores' diets and environments during the late Cenozoic. The diets of modern Tibetan herbivores consist primarily of C3 plants, reflecting the present-day C3 dominance in high elevation cold habitats. The available carbon isotope data, however, show that warm-climate C4 grasses were a significant dietary component of ancient herbivores in the Gyirong Basin (central Himalayas) in the late Miocene and in Shangri-La (southeastern Tibetan Plateau) in the late Pleistocene, and likely in the Qaidam Basin (NE Tibetan Plateau) from late Miocene to early Pliocene and in Kunlun Pass Basin (northeastern Tibetan Plateau) in the Pliocene. This suggests that C4 grasses spread into the Tibetan Plateau in the late Miocene and had persisted in some places to Pliocene and/or early Pleistocene, but have since disappeared or become insignificant in the region. The retreat of C4 grasses from the Tibetan Plateau is most likely driven by decreases in local temperatures to below the cross-over temperature unfavorable to C4 grasses, as a result of tectonic uplift and/or global climate change.  The available isotope data also show that high-elevation cold climatic conditions that favor C3 over C4 grasses arrived earlier in southwestern Tibetan Plateau than in southeastern and northeastern parts of the plateau. This would imply that the Tibetan Plateau had not uniformly reached its present height as recent as early Pleistocene. 
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