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8C, 850 Values and Their Paleoenvironmental
Significance of Modern Asian Takin Tooth Enamel from
the Yarlung Zangbo Grand Canyon

II Yumei"?, [LIU Tung sheng| » HONG Bing’. CHU Guo-qiang'» HONG Ye tang'.
ZHU Yong xuan’, PENG Jian hua’s DONG Li-min’s HAN Jia mao’

(1. Laboratory of Camputational Geodynamics Grduate University of Chinese Academy of Sciences, Beijing 100049;
2. Institute of Geology and Gegphiscs, Chinese Academy of Sciences, Beijing 100029; 3. Institute of
Geochemisty, Chinese Academy of Sciences, Guiyang, Guizhou 550002 )

Abstract: This paper addresses the 8¢, &0 values and paleoenvironmental significance of modern Asian
takins (Budorcas taxiwlor ), yaks and cattle-yaks tooth enamel from the Yarlung Zangbo Grand Canyon, and
tooth enamel of modem reindeers (Rangifer tarandus ) from Svalbard, the Arctic. The Yarlung Zangbo Grand
Canyon has a length of about 496.3 km and cuts its way through the eastern Himalayas. Its climate ranges from
subtropical to arctic. The takin (Budorcas taxiclor ) is a large ungulate belongjing to the Bovidae. There are
four subspecies: B. taxicolor taxicolor, B. taxicolor bedfordi, B. taxicolor tibetana and B. taxicolor whitei. B.
taxicolor taxicolor is found in the eastern Himalayas, such as the Yarlung Zangho Grand Canyon. Stable carbon
and oxygen isotopic composition of tooth enamel has been established as a valuable tool for reconstructing paleo-
environment. In this paper, tooth enamel samples were obtained from modem Asian takins, yaks, cattle-yaks
and reindeers for C and O isotope analysis. &' C values of takin tooth enamel range from —19.3 Yoto —2.2 o

The takins living at an altitude of 1300 m have 8'C values ranging from —19.3 %0to —18.9 %4 with an average
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8C value of —19.1 %o; 8 C value of takins living at an altitude of 1700 m is —10. 7%@ 8C values of takins
living at an altitude of 1830 m are from —10.7 %oto —10.3 %4 with an average §C value of —10.5%; takins
living at an altitude of 3000 m have §'C values of —4.6%0to —2.2 % with an average 8 C value of —3.4 %
There is a direct correlation between O C values of takin tooth enamel and the altitude, a higher altitude equaling
a higher 8¢ value. This could be due to an association with C; plants. Higher &8 C values such as —3.4 Yocould
suggest consumption of large amounts of Cy4 plants by the animals. It is more likely atiributed to the abundance of
C, plants in this area. The lower enamel 8'C values such as —19. 1 %oindicate that the takins were feeding pre-
dominantly on C; plants, consistent with the dominance of C; plant in the lower elevation. &' C values of reindeers
live in Svalbard are —20.2 %oto —17.8 %4 with an average §C value of —19.0 %5 in conformity with the ab-
sence of C4 plant in the Arctic. The yak teeth have §C values ranging from —15.0 %oto —8.7 % Cattleyaks
have ©C values of —12.5%0and —9.3 % Maybe these domestic animals were feed with some artificial diet. §
O values of takin tooth enamel range from —9.8 Yoto =5.7 %0 The takins live at an altitude of 1300 m, 1700 m,
1830 m and 3000 meters have average &0 values of —=8.1% -5.7% —-6.7%oand —6.8 s respectively.
The & O values of takin tooth enamel do not show a trend with increasing elevation. Average &0 values of yak
tooth enamel are —11.7 %oand —13.6 % Average 80 value of cattle-yak tooth enamel is — 5.3 % There are

variations among the different species.

Key words: carbon isotope; Yarlung Zangbo Grand Canyon; Cy plant; takin; enamel



