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Source-reservoir characteristics of high-frequency cyclic carbonate-evaporite
assemblages: A case study of the lower and middle assemblages in the Ordovician
Majiagou Formation, Ordos Basin
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(1. Hangzhou Research Institute of Geology, PetroChina, Hangzhou, Zhejiang 310023, China; 2. Key Laboratory of Carbonate Reservoirs,
CNPC, Hangzhou, Zhejiang 310023 ; China)

Abstract: The lower to middle carbonate-evaporite assemblages of the Ordovician Majiagou Formation in the Ordos
Basin are potential exploration targets but questions have been raised concerning whether there are source rocks
developed, how well they are developed and if they match well with reservoirs. Detailed observation of cores and
analyses of high-frequency sedimentary cycles from wells Shan 473 and Tao 112 encountering the Majiagou Formation
show that: (D Carbonate-evaporite assemblages consist two kinds/eight types of sedimentary cycles (recording gradually
dry-up climate) of limestone (without dolomitization) , dolostone, thin dolomite-evaporite interbeds, and evaporites, of
which the dolostone and thin dolomite-evaporite interbeds are further recognized to contain 10 types/111 high-frequency
sedimentary cycles characterized with frequent cycles and thin single layers. (2 Based on analysis of these high-
frequency sedimentary cycles, two types of source rocks are identified : the high-quality source rocks consisting of black
argillaceous dolostone in millimeter-scale lamina with high TOC ( >2.50 % ) and the medium-quality source rocks
consisting of grey-black dolostone with low TOC (1.21 % ). The high-quality source rocks are facies and horizon
conditioned and mostly distributed in the interbedded thin dolomite-evaporite sections around the evaporitic lake and

with gas resource amounting up to 850. 494 BCM. (3) Two types of facies-controlled dolostone reservoirs are recognized :

Y #m B HA :2021-11-04; 18T B H#3: 2022-05-16.

FE—EEB N AL T (1982—) Lo Wb RS LRI, BRI Fh A AR 2 5 bk 24 280 4R . E-mail: huap_hz@petrochina. com. cn,

BHREE BN L LVL(1965—) , W 1o EUR 90 20 TR, AR IR R A TURUE)Z: . E-mail: shenaj_hz@petrochina. com. cn,

EETE : h E AR AR PR ) TR Bt T Bl 7T RS A 35 B R T 2242 5T H (2018D-5008-03 ) 5 H A il KR B3 A R A mI
Hi35 H (2019-5009-16) .



944 £S5 KRR R

43 5

the dolo-grainstone reservoir on the paleo-uplift and its periphery, and the microbial dolostone reservoir around the

evaporite lake, both are favorably located with source rocks. The above understandings may be used as guidance to the

future exploration in the lower and middle assemblages of Majiagou Formation, Ordos Basin.

Key words: carbonate-evaporite assemblage , high-frequency sedimentary cycles, argillaceous dolostone source rock , mi-

crobial dolostone reservoir, Majiagou Formation, Ordovician, Ordos Basin
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Fig. 1 Palaeogeography and stratigraphic sequences during deposition of the Ordovician Majiagou Formation, Ordos Basin
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Table 1 Statistics of assemblage types and the thickness of
the lithology sections in Wells Shan 473 and
Shan 112, Ordos Basin
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Table 2 Statistics of assemblage types and thickness of lithology sections B and C in
Wells Shan 473 and Shan 112, Ordos Basin
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Table 3 TOC contents of millimeter-centimeter scale samples from Wells Shan 473 and Tao 112, Ordos Basin
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Table 4 Gas resources calculated for medium- and high-quality source rocks in the lower and

middle assemblages of Majiagou Formation, Ordos Basin
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