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Fig.1  Distribution of main outcrops of Devonian and drilling

sites in Sichuan Basin
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Fig. 2 Comprehensive column of the Devonian Guanwushan
Formation in Western Sichuan ( modified after Xiong Liangiao,

2017)
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Fig.3  Photographs showing macroscopic characteristics of purplish-red dolostone
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Fig.4 Microscopic photographs showing characteristics of purplish-red dolomite
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Table 1 X-ray diffraction analysis data for rocks of the Devonian Guanwushan Formation from Hejialiang section
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Fig.5 Isotopic cross plots of carbon and oxygen for samples Wetk)

from the Guanwushan Formation

2.2 HuERILZFPEHE

ARSCIEHR T [R] — ) T AN () B B 1 2 e R
i /N AN TR AUl N /e 2 i R A N
ATLLER(JE5) , Bk BUR B 20 48 B O g e
oA, H 8 C 5 REZHUER KO = A BB A
T AL, 80 BUE 20 B B A, 5 1E% 1 = h
A2,

S [l 3R 32 32 B A R R 3 B AR B it
R AR KRR B R, 8 O R IE
1 A O B T 57, 81 0 2 BN 671, X JLAD €
9 2 22 D A SRR BE AR ], I A 520 80 i
TE R BRI A R R R RIZ I H = A 1
T I s B e AL T AR R R B R, AT BE A
AWML T2 2R R LR
PR D 1E. , 7K P B8 v A 3 B0 2 A A T 4
R WO ATBE X LM AR B H = a0 #5171
M £ OCE I, 2528 R B AT E 0 B L (1
6) , UiHIIEH K DU JCIE JE KB = el 56

Fig. 6 REE distribution patterns of dolomites with different

colors, normalized by North American shale
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Fig.7 A model for the formation of dolomites with purplish-red or yellowish-brown colors of the Devonian Guanwushan Formation in

Western Sichuan
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The genesis of the purplish-red dolostone in the Middle Devonian
Guanwushan Formation, Northwest Sichuan Basin

Hao Yi'?, Li Wenzheng', Yuan Baoguo’, YAO Qianying'>, DAI Xin’, XIONG Shaoyun'

(1. Hangzhou Institute of Petroleum Geology, PetroChina, Hangzhou, 310023, Zhejiang; 2. Key Laboratory of
Carbonate Reservoir, CNPC, Hangzhou 310023, Zhejiang; 3. Research Institute of Exploration and Development ,
PetroChina Southwest Oil & Gas Field Company, Chengdu 610041, Sichuan)

Abstract; The Devonian Guanwushan Formation in northwest Sichuan Basin is a newly discovered important
stratigraphic horizon for exploration of gas. The dolostone of the Middle Devonian Guanwushan Formation in
Hejialiang and Gediba areas is with purplish-red or yellow-brown colors. Previously, the research on the genesis
and forming environment of the dolostone is relatively weak. Based on studies of mineralogy, geochemistry,
lithology and experimental analysis data of field samples, the genesis of the dolostone with purplish-red or yellow-
brown colors is detailedly analyzed in this paper. The single layer thickness of dolostone with purplish-red or flesh-
red colors is between 3e¢m and 50cm. It has obvious grain structure under microscopes. The preliminary analysis of
its genesis is as follow;1) The purplish-red color showed in the dolostone is a secondary color, which was caused
by the oxidation of the ferric element;2) Exposure, karst and collapse were common in this kind of dolostone,
meaning it was formed in a limited evaporation environment with relatively high paleogeomorphology;3) Only the
cores of the dolomite are with different colors, indicating that they were formed earlier than their cement outsides. It
is believed that during the contemporaneous period, carbonate grains were dyed by enriched irons in a relatively
confined environment, then, they were wrapped by cement outsides. Dolostone with purplish-red, flesh-red or
yellow-brown colors is usually with large thickness, good reservoir, developed karst phenomenon and various
reservoir space types. It is one of important indications for oil-gas exploration in the region.

Key words: northwest Sichuan Basin; Devonian; the Guanwushan Formation; purplish-red dolostone ; genesis



