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Application of laser in-situ U-Pb dating to reconstruct the reservoir porosity
evolution in the Cambrian Xiaoerbulake Formation, Tarim Basin

Hu Anping'”,Shen Anjiang'"*, Liang Feng'? Zhao Jianxin® ,Luo Xianying'”,Feng Yuexing’ ,Cheng Ting’*

[ 1. Hangzhou Research Institute of Geology , PetroChina ,Hangzhou , Jiangsu 310023 , China; 2. Key Laboratory of Carbonate
Reservoirs , CNPC , Hangzhou , Jiangsu 310023 , China ; 3. Radiogenic Isotope Facility ,School of Earth and Environmental Sciences ,
The University of Queensland ,Brisbane QLD 4072 ,Australia; 4. Beijing SHRIMP Center ,Chinese Academy of Geological
Sciences( CAGS) , Beijing 102206 , China |

Abstract: The Laser Ablation ( LA ) Multi-Collector Inductively Coupled Plasma Mass Spectrometry ( MC-ICP-MS) tech-
nique , co-developed by the CNPC Key Laboratory of Carbonate Reservoir and School of Earth and Environmental Sci-
ences, The University of Queensland ,has huge potential to overcome the difficulty in sampling and dating ultra-low con-
centration U-Pb minerals in ancient marine carbonates that are relatively smaller in diameter in diagenetic fabric, which
was untenable by the conventional isotope dilution (ID) methods. The in-situ analysis by LA combined with MC-ICP-MS
has been applied to the study on the diagenesis and porosity evolution of the Cambrian Xiaoerbulake reservoir, Tarim
Basin. By dating of dolomitic and calcitic cements from filled vugs, matrix pores and fractures in different stages, we
suggested that the burial diagenetic history of dolomite reservoir in the Cambrian Xiaoerblake Formation mainly features
the filling of primary pores and vugs generated under karstification. The filling of vugs mainly occurred during the early

Caledonian , while the filling of matrix pores mainly occurred in the middle Caledonian and Indosinian. Fractures activa-
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ted during the Caledonian and Indosinian served as the channels for hydrothermal migration, providing the materials to

cement the vugs and pores; while the residual vugs,pores and fractures with no filling of dolomite, calcite and siliceous

cements were the main reservoir space. The diagenesis and porosity evolution history of dolomite reservoir in the Cambrian

Xiaoerbulake Formation, Tarim Basin,was hence established. The understandings mentioned above are highly consistent

with the tectonic-burial history and basin thermal history in the study area, which may be effective tools to date the

ancient marine carbonate reservoir cements, to reconstruct diagenesis and porosity evolution history,and to evaluate effec-

tive pores before hydrocarbon migration in the ancient marine carbonates.

Key words : dolomitic and calcitic cement,in-situ LA U-Pb isotopic dating,diagenesis-porosity evolution history , carbonate

reservoir, Cambrian Xiaoerbulake Formation, Tarim Basin
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Fig. 1 The outcrop location of Xiaoerbulake area(a)and the stratigraphic column of the Cambrian, Tarim Basin(b) [’
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Fig.2 The composite stratigraphic column of the Lower Cambrian

Xiaoerbulake Formation in Aksu area, Tarim Basin'*'!
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Table 2 The U-Pb isotopic dating of the sampled matrix rocks, dolomitic and calcite cements of the samples taken from the

Lower Cambrian Xiaoerbulake Formation in Aksu area, Tarim Basin,and their other geochemical features
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Fig.7 A diagram showing the tectonic-burial history, hydrocarbon generation history, diagenesis-porosity evolution history, and

hydrocarbon accumulation history in the Lower Cambrian Xiaoerbulake Formation in Aksu area, Tarim Basin
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