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Abstract

Microbial carbonate reservoir is one of the research hotspots in petroleum geology in recent years.
Microbial structure plays an important role in the formation of reservoir space. A large number of
microbial carbonate rocks are developed in Ordos Basin. However, there is no report on Ordovician
Microbial Carbonates in the southern Ordos Basin. In this paper, the field observation and thin slice
observation are carried out in the field outcrops of Chenlu Renjiawan in the southern Erdos basin.
The petrological characteristics and reservoir space characteristics of the Microbial Carbonates are
described. The sedimentary environment of the Microbial Carbonates is synthetically analyzed, and
the relationship between the pore evolution and the diagenesis process of the Microbial Carbonates
is discussed. The study suggests that: Four types of rock containing bioclastic mudstone limestone,
gravel limestone, sand-clastic limestone, and algal limestone are developed in Ordovician Pingliang
Formation in the southern Ordos Basin. Microbial carbonate is mainly developed in algal limestones.
Most of them are thrombolites, followed by stromatolites and dentrolite. The depositional period of
the Pingliang Formation in the field outcrop of Chenlu Renjiawan belongs to platform margin facies
to platform foreslope facies, while the thrombolites and the stromatolites are mainly developed in
the relatively low energy environment in platform margin facies. The reefs, shoals and microbial
carbonate rocks in the Pingliang formation of southern Erdos are often symbiotic. There are various
types of reservoir space in microbial carbonate reservoirs, mainly including grape-lace structure
pores, intergranular dissolved pores of thrombolites, cavernous pores, interlaminar pores and pane
pores. The formation of microbial carbonate reservoir is controlled by many factors such as micro-
bial structure, diagenesis and sedimentary microfacies. The reservoir space is affected by the micro-
biological structure. At the penecontemporaneous stage, the reservoir is transformed by precipita-
tion corrosion, followed by a supergene corrosion modification. However, after the cementation, the
pores decrease or disappear. The sedimentary microfacies control the type of reservoir and its dis-
tribution characteristics in general. The microbial carbonate reservoirs in the Ordovician system in
the southern Ordos basin may exist, and the microbial carbonate reservoir will be an important type
of oil and gas exploration in the future.
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Figure 1. Geographical location map of Renjiawan in the southern Ordos basin [3]
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Figure 2. Lithologic columnar diagram of Renjiawan section in the southern Ordos basin
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Figure 3. Macroscopic tectonic characteristics of the Renjiawan section in the southern Ordos basin
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Figure 4. Microstructural characteristics of Ordovician rocks in Renjiawan section in the southern Ordos basin

4. SRRIRRAMESIE B B8 A A WG4 E

Pl = i T R IR S5 7R E, RIW-0,P-37, Hfmt.,
3.3. RERREREL AR C. O R RIFME

SBIR 2 Wi 2 R S o AU AE D 31 ANREE, 07 Cuppp 15 6 Oypps AN BAT S E(E 5), 6" Ovens
R T—5% BN N 14 4, 6" Oypps FIIME A—5.72%0, Wi B RA T FERLIA /N, #F 50 BE 0% & Wt
TR B KA RS B

PR EE S T 0P Cyppp A TEE N—0.6~2.1%0, “THIMEN 1.25%0, MIBEKE 6°Cypps TIIME N
0.1%o0. HLPH 2 [ Mg K 1 1) 0" Cypp [FIDL R 1R 23 A 0 BN —1~1%00 A ft IR B Ll 1E 5 W /K DURR AR R
AR, RS UM KR SRR T R SR AR R e, i KR PO N, R AR

DOI: 10.12677/ag.2022.123030 293 HOBRBL 2RI


https://doi.org/10.12677/ag.2022.123030

AW &%

-2
N=31
=-0.32
4+ >
— o o °
o . o o
Q [} ([ ] L]
; )
& P
o
s o o %
LA °
-8 °
®
o
-10 I 1 1 1 1
-3 -2 -1 0 1 2 3

5"°C(%.,VPDB)

Figure 5. Isotopic characteristics of carbon and oxygen in microbial rocks of the Pingliang
Formation in the southern Ordos Basin
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