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Objective

The Ordovician—Silurian transitional period is a special
time when the global paleo-environment changed greatly.
It witnessed the first mass extinction as of Phanerozoic
period and glaciations that occurred frequently at a large
scale in a very short time, which has thus attracted much
attention among geoscientists at home and abroad. The
most complete and continuous development of Paleozoic
strata occurs in the Xainza area, Tibet, which are
dominated by carbonate sediments during the Ordovician-
Silurian period and provide good materials for research on
carbon isotopes. This work focused on the carbon isotope
excursion of the Ordovician—Silurian marine carbonates in
the Xainza area, Tibet, which is the key to studying the
glaciations and mass extinction of the Ordovician—Silurian
period of East Paleo-Tethys, as well as the changes of
paleo-climate environment and paleo-ocean environment
(Ren Ying et al., 2018).

Methods

The 5118 section, located at the side of Xainza—
Xiongmei road, is 2.6 km northwest of Yongzhu village in
Tibet. It is a representative section of Ordovician—Silurian
marine carbonates in East Paleo-Tethys. This section has
continuous strata and contains abundant biological fossils.
Previous researches have analyzed the marine carbonates
along this section and built a precise bio-stratum
framework. It has thus become a perfect section for
geochemistry research of carbonates. This section
develops continuous strata, including the Upper
Ordovician Gangmusang Formation, Lower—Middle
Silurian Dewukaxia Formation and Middle—Upper
Silurian Zhanongema Formation. Based on the
paleontological identification of regional geological
survey by Prof. Wang Chengyuan and Rong Jiayu from
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the Nanjing Institute of Geology and Palaeonotology, China
Geological Survey, these formations can be divided into
five periods, i.e., Katian, Hirnantian, Rhuddanian—
Telychian, Sheinwoodian and Gorstian—Ludfordian. In this
study, a total of 60 representative slightly weathered rock
samples were collected, and a series of analysis including
section identification, cathodeluminescence analysis,
elemental geochemical analysis and isotope analysis.
Results

The Ordovician—Silurian along the 5118 section
consists of micrite limestone, crystalline dolomite and
shale. The primary sedimentary structure is apparent with
medium-thin laminar structure and smaller secondary
veins, with dark or non-luminance cathodeluminescence
features. The Mn/Sr ratio is <2, with an average of 0.86,
and the Er/Nd ratio is not lower than 0.1. The §*C.,, ratio
of the carbonates from the 5118 section ranges from
—1.9%o to 6%o, with an average of 1.4%o; the §'°0 ratio
ranges from —6%o to —10%o0, with an average of —8.1%o,
and the (513C0rg ratio ranges from —24.10%o to —28.80%eo,
with an average of —26.92%o (Appendix 1). Based on the
systematical analysis of carbon isotope of rocks from the
5118 section in the Xainza area, there are four significant
carbon isotope excursions in the carbon isotope value
curves. It is the first time that carbon isotope excursions
have been observed in the Lhasa block of East Paleo-
Tethys. Through analysis on other blocks, four significant
carbon isotope excursions are ubiquitous, and the pattern,
amplitude and form of the carbon isotope excursions are
globally synchronous. The four significant carbon isotope
excursions must be global events, and this section can
serve as a carbon isotope reference section for the study of
paleo-ocean evolution in Paleo-Tethys. These carbon
isotope excursions are HICE, AICE, SICE and LICE, with
amplitude of 1.8%o, 1.6%o, 5.1%0 and 6.3%., respectively.
Carbon burial factors of carbonates from the 5118 section
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Fig. 1. Carbon isotope curves of carbonate rocks from the 5118 section, Xainza area.

are calculated based on the equations of carbon cycle
theory, including (1) Fy=ForgtFea, (2) Fudw= FearvOcarrt
Forg(OcarptA), and (3) Xorg=(Ocar-dw)/A, wherein F, is the
input of carbon from weathering, F, is sediment burial
output as organic matter, F,y, is sediment burial output as
carbonate mineral, dy, is —5%o, and A represents the isotopic
difference between organic matter and carbonate deposited
from the ocean. The results show that there are five variations
of the organic burial factors in the Ordovician—Silurian, and
two variations in the Silurian have variation amplitude of
larger than 25%. The organic burial factors vary between
11% and 36%, with an average of 22% (Appendix 1).

Conclusions

(1) During the Ordovician—Silurian period in the Tibet
Plateau, the increase of the organic carbon is the cause of
the carbon isotope positive excursions and heavy carbon
isotope accumulations.

(2) Four obvious carbon isotope excursions of
Ordovician-Silurian are identified in the Xainza area,
Tibet, which is the key to research changes of paleo-
climate environment and paleo-ocean environment during
the Ordovician—Silurian period.
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