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Abstract 
 
Hydrothermal alteration has become one of the most significant factors in carbonate hydrocarbon reservoir development. The study of dolomite 
of the Middle Permian Chihsia Formation in Western Sichuan Basin sheds new light on the mechanism of hydrothermal dolomitization, and 
would provide dolomite research with a Chinese case study. In Chihsia carbonates, preexisting sedimentary fabrics have been strongly and 
patchily overprinted by medium- to coarse-grained crystalline dolomite phases. Therefore, the dolomitic limestones or calcareous dolomites are 
the dominant rock types in outcrop and hand specimen scale. The dolomitized parts contain planar and non-planar crystalline dolomite phases, 
and occur with authigenic minerals (illite, fluorite, quartz, pyrite and fluorapatite). The macro- and micro-petrographic studies of the dolomitized 
facies and microthermometric analysis of fluid inclusions have revealed the presence of four major dolomite phases and one post-dolomitization 
calcite phase. The first dolomite phase of small and euhedral to subhedral crystals is volumetrically minor and has the lowest homogenization 
temperature (Th) range in dolomitizing paragenetic sequence (89°C to 109°C). The following dolomite phase grows on the precursor dolomite 
crystal, and always occurs as the clear rim of a cloudy dolomite core. The clear dolomite rims have higher Th values than the core parts. The 
third and non-planar dolomite phase plays a very important role in Chihsia Formation, and contains the fluid inclusions with average Th of 
140°C. The fourth dolomite phase often occurs as void-filling dolomite cements, and consists of characteristic saddle dolomite cements that 
contain fluid inclusions with average Th of 151°C (the maximum is 243°C). A lower temperature calcite phase fills some voids and replaces 
some dolomite cements, indicating a temperature drop in diagenetic system. The relationship between stylolites and dolomites suggests that the 
dolomitization event occurred in the shallow burial environment (less than 1,000 m). The geochemical analysis indicates that the dolomitizing 
fluid was a combination of heated marine-derived water and possibly a modicum of extraneous hydrothermal fluid. On the basis of existing 
evidences in this study, we propose that the dolomitizing mechanism of Chihsia Formation in Western Sichuan Basin has some connections with 
ELIP (Emeishan Large Igneous Province) associated thermal events. 

mailto:lvjiecdut@live.cn�


e~. ~~.~~&*£I~OO •• ~~~~ 
~~~ STATEKEYLABORATORYOFO l l ANDGASRESERVO I RGEOLOGYANDEXPlO I TATION 

Characteristics of Middle Permian Chihsia dolomite in 
western Sichuan Basin, China: A case study 

of hydrothermal dolomitization 

LU lie 1, 2 HUANG Sijing 1, 3 HUANG Keke 1,3 

1) State Key Labo ratory of Oil & Gas Reservoir Geo logy and Exploitation , Chengdu Uni ve rsity ofTechno!ogy, Ch engdu , S ichuan, China 

2) Coll ege of Earth Science, Chengdu Univers ity o f Techno logy, Che ngdu, Si chuan , China 

3) Institute o f Sedimentary Geology. Chengdu Univers ity of Technology, Chengdu, Sichuan, China 

H ydrothermal alteration has become one of the most significant factors in carbonate 
hydrocarbon reservoir development. The study of dolomite of the Middle Permian Chihsia 
Formation in Western Sichuan Basin sheds new light on the mechanism of hydrothermal 

dolomitization, and would provide the dolomite research with a Chinese case study. Tn Chihsia 
carbonates, preexisting sedimentary fabrics have been strongly and patchily overprinted by 
medium- to coarse-grained crystalline dolomite phases. Therefore the dolomitic limestones or 
calcareous dolomites are the dominant rock types in outcrop and hand specimen scale . The 
dolomitized parts contain planar and non-planar crystalline dolomite phases , and occur with 
authigenic minerals (illite, fluorite , quartz , pyrite and fluorapatite) . The macro- and micro­
petrographic studies of the dolomitized facies and microthermometric analysis of fluid inclusions 
have revealed the presence of four major dolomite phases and one post-dolomitization calcite 
phase. The first dolomite phase of small and euhedral to subhedral crystals is volumetrically minor 
and has the lowest homogenization temperature (Th) range in dolomitizing paragenetic sequence 
(89 to 109°C). The following dolomite phase grows on the precursor dolomite crystal, and always 
occurs as the clear rim of a cloudy dolomite core. The clear dolomite rims have higher Th values 
than the core parts. The third and non-planar dolomite phase plays a very important role in Chihsia 
Formation, and contains the fluid inclusions with average Th of 140°C. The fourth dolomite phase 
often occurs as void-filling dolomite cements, and consists of characteristic saddle dolomite 
cements that contain fluid inclusions with average Th of 151 °C(The maximum is 243 °C). A lower 
temperature calcite phase fills some voids and replaces some dolomite cements, indicating a 
temperature drop in diagenetic system. The relationship between stylolites and dolomites suggests 
that the dolomitization event occurred in the shallow burial environment (less than I ~OOm). The 
geochemical analysis indicates that the dolomitizing fluid was a combination of heated marine­
derived water and possibly a modicum of extraneous hydrothermal fluid. On the basis of existing 
evidences in this study, we propose that the dolomitizing mechanism of Chihsia Formation in 
Western Sichuan Basin has some connections with ELIP (Emeishan Large Igneous Province) 
associated thermal events. 
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MICROTHERMOMETRY ANALYSIS 

HISTOGRAMS OF HOMOGEN IZATION TEMPERATU RES OF 
FLUID INCLUSIONS FROM DIFFERENT CARBONATE 
PHASES IN CHIHSIA FORMATION, WESTERN S ICH UAN 
BASIN. THE CHANGING TREND OF AVERAGE TH [S 
MARKED BY THE GREY SHADED AREA. 
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CROSSP LOTS OF Til AGA INST OXYGEN ISOTOPIC 
SIGNATURE FOR DO LOM ITES (a) AND CA LC IT ES (b) 
IN CHIHS IA FORMATI ON, WESTERN S IC HUAN BASIN. 
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(a) HEAT FLOW HISTORY RECONSTRUCTED FROM 
DIFFERENT BOREHOLES IN THE SICHUAN BAS IN. 
MODI FIED FROM ZHU ET AL. (2010). (b) BURIAL 
H ISTORY (GREY SHADE D AREA) - PALEO-HEAT 
FLOW (DAS HED LINE) PLOT FOR BORE HOLE IN 
WESTERN S ICHUAN BASIN. MODIF IED FROM ZHU 
ET AL. (2009 , 2010). 
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