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Natural diamonds have been found in situ in the 

chromitites and peridotites of Tibetan ophiolites [1,2]. Whole-
rock 187Os/188Os values of these diamond-bearing peridotites 
and chromitites vary from 0.1038 to 0.1266, yielding TRD ages 
back to 3.4 Ga. This suggests that part of the Tibetan Tethys 
Ocean (TTO) was underlain by a fragment of ancient 
subcontinental lithospheric mantle (SCLM), left stranded in 
the oceanic lithosphere during the opening of TTO [3]. 
However, there has been little geological evidence to support 
the geodynamics required to recycle ancient SCLM in the 
Tibetan ophiolites. Here we present the metamorphic ages 
(peak age: 191 Ma; retrogression age: 181 Ma) of Amdo HP 
granulites formed by the subduction of TTO crust, the age 
(184 Ma) of the Naqu ophiolite representing the initial 
subduction (SI) of TTO at the south margin of the Amdo 
micro-terrane, and the age (160 Ma) of the Amdo ophiolite, 
representing the back-arc basin developed by mantle 
convection in the supra-subduction zone. These ages indicate 
that TTO in the Amdo area is older than 191 Ma, consistent 
with a major PGM Os-isotope TRD age peak (243 Ma) [4]. 
Fig.1 shows the geodynamic situation of the Tibetan Tethys 
ophiolites, in which the Amdo micro-terrane was isolated in 
the TTO during the rifting of Gondwana along listric faults, 
then subducted to >150 km depth, before exhumation.  
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Fig. 1 Recycling of ancient SCLM in the Tibetan ophiolites 
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The Tahe oil field in the Tarim Basin of NW China, has 

Ordovician carbonates as the main reservoir strata. Core 
samples from the reservoirs in the eastern Tahe oil field were 
collected for analysis of fluid inclusions(FIs). FIs occurred 
mainly in calcite and quartz cements and within calcite veins 
in the carbonate rock matrix. From the homogenization 
temperatures, molecular compositions obtained by laser 
ablation and on-line GC-MS analysis, and simulations for 
fluid pressures and trapping temperature, we determined that 2 
types of oil-bearing inclusions representing the 2 main 
petroleum charging events in the region were present. The 
early stage of the petroleum-filling occurred about 245!255 
Ma, during the late Permian to early Triassic (late Hercynian). 
The late charging occurred in the Pliocene (Himalayan 
Orogeny). 

The dominant FIs have blue fluorescence and relatively 
high maturity (VR of 0.75% Ro from MPI and 1.22% Ro from 
MPR aromatic maturity parameters). Homogenization 
temperatures of the associated aqueous inclusions vary from 
74 to 92 oC. Results from laser ablation GC-MS analysis 
showed higher proportions of saturated hydrocarbons and 
gaseous hydrocarbons. The simulated paleo trapping 
temperature ranged from 150.6 to 156.9 oC, and fluid 
pressures ranged from 565.9 to 599.8 bar. 

The second type of oil-bearing inclusions displays yellow 
fluorescence and relatively low maturity (VR of 0.59% Ro 
from MPI and 1.17% Ro from MPR), and homogenization 
temperatures from 58 to 113 oC. The yellow fluorescing 
inclusions contain much more water-soluble aromatic 
hydrocarbons than in the blue ones. The simulated paleo 
trapping temperature range from 79.2 to 83.5 oC, and fluid 
pressures range from 221.8 to 245.3 bar. 


