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Abstract: Recently, the bauxite gas reservoir of Taiyuan Formation has become a hot spot of exploration in Long-
dong area of Ordos Basin. In order to systematically explore the distribution of bauxite rock and the main controlling
factors of reservoir formation, based on the latest drilling cores, rock slices, three-dimensional seismic, logging,
scanning electron microscopy, model forward modeling and other methods, the distribution characteristics of bauxite
rock in Taiyuan Formation were studied in detail, and then the main controlling factors of bauxite rock reservoir for-
mation were expounded. The results show that the aluminiferous rock series has a typical five-stage type in the lon-
gitudinal direction, in which the C section is the main reservoir section of the bauxite rock, and the content of dia-
spore is more than 80%. The longitudinal lithologic association of the aluminiferous rock series is mainly controlled
by the karst paleogeomorphology unit. The distribution characteristics of bauxite in karst highland, karst slope and
karst depression are punctate, banded and flaky, respectively. The bauxite reservoir in the karst slope area is the

most developed. The enrichment of natural gas in bauxite rock is mainly controlled by high-quality reservoirs, faults,
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fractures and structural positions. Reservoirs are the premise of natural gas enrichment and high yield. Early faults

show construction effect, and late faults show destruction effect. Fractures can improve reservoir physical proper-

ties. Low-amplitude structures or nose-like traps in high structural parts are more likely to accumulate. Karst slope

area is the most favorable paleogeomorphologic unit for natural gas accumulation in bauxite rock.

Key words: Ordos Basin; karst paleogeomorphology; aluminiferous rock series; distribution characteristics; natu-

ral gas enrichment
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Fig. 1 Structural zoning map and study area location map of Ordos Basin (a) and Palaeozoic sedimentary strata histogram in
Longdong area (b)
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Fig. 3 Typical core photos of aluminiferous rock series of Taiyuan Formation in Longdong area, Ordos Basin
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a—clastic ferruginous bauxites, Well L47-1C, depth 4 153. 26 m; b—1light gray bauxite mudstone, slip formations, Well 147-1C, depth 4 154.9 m;
c—bauxite mudstone, pyrite agglomerates and disseminated laminated pyrite, Well 147-1C, depth 4 156. 85 m; d—rhodochrosite locally oxidized to
limonite, Well LA7-1, depth 4 135.02 m; e—bean oolitic bauxite, Well 1L47-1C, depth 4 146. 56 m; f—bauxite, high-angle fractures, Well L47-
1C, well depth 4 153.05 m; g—porous bauxite, Well L58, well depth 4 049. 50 m ; h— muddy bauxite, striated formation, Well L58, well depth
4041.54 m



55 4 1 H SCIRISE ;B AR R JBUEH R 2 20 A R B e 3= 4 R R 893

W 200 jim

500 pm

P 4 SRR 20 307 4 b Bl A DXOR s 08 o A B i i B R
Fig. 4 Cast thin sections and SEM photos of Taiyuan Formation bauxite in Longdong area of Ordos Basin
a—L58 H I 4 041. 00 m, S+ IRA  BRDIRGY , 85 D9 — KB 5 b—LS8 HF i 4 041. 74 m, RFTH T4, w1 fm BB IE ;
c—L58 I, HUK 4 045. 24 m, FEH RV BB A5, BUZIRM R ; d—147 H, IR 4 104. 00 m 424 HLARL 82450 ; e—158 3, iR
4048. 16 m, b, —KEOELE, ZKEMBFLE; (—L58 Ik, JFIR 4 049. 0 m, 88 &2, TR HT ol i fL s g—182 JF, IR
4 043.25 m, JEBUER L B B IRGSH ; h—URBUER A ZE RS, 182 JF IR 4 044, 12 m; i—RBTER A R AR KERA
AR B BTN & 158 I, JFTR 4 050. 76 m
a—bauxite mudstone, clastic structure, clasts are monohydrate alumina, Well L58, depth 4 041. 00 m; b—muddy bauxite, kaolinite cryptocrystalline
it form, Well L58, depth 4 041. 74 m; c—bauxite mudstone, clastic structure, grainy laminae structure, Well L58, depth 4 045. 24 m; d—Dbauxite,
oolitic and trap structure, Well 147, depth 4 104. 00 m; e—Dbauxite, recrystallization of alumina monohydrate, development of intergranular pores,
Well L58, depth well 4 048. 16 m; f—Dbauxite, intragranular solution pores of pea—grain agglomerates, Well L58, depth well 4 049.0 m; g—muddy
bauxite, oolitic and clastic structure, Well L82, depth well 4 043. 25 m; h—muddy bauxite, with rhodonite nodules, Well L82, depth 4 044. 12 m;
i—muddy bauxite, with oolitic structures, hydrotalcite dominated by cryptocrystalline, Well L58, depth 4 050.76 m
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Table 1 Division of karst paleogeomorphological
units in Longdong area of Ordos Basin
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Fig. 5 Pre-Carboniferous palacogeomorphology map of

Longdong area of Ordos Basin (impression method)
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Fig. 6 The development characteristics of bauxite rock in four typical karst negative geomorphic units in Longdong area
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Fig. 7 Wedge model and forward seismic profile of Taiyuan Formation bauxite rock in Longdong area
a—BURIERAEA (EBZAT) 5 b—IEBE MR (ZBZET) 5 oL EEE SRR IRIRZEMCR (EMZHT) ; d—BORIEHRRT
(EBIZR) 5 e—IEBHURAIE (EHZ5E) ; R8BS B RS IRIEEARR (EFRZE)

a—wedge orthogonal model of bauxite from the Taiyuan Formation in the Longdong area ( before removing coal seams) ; b—orthorectified seismic sec-

tion of bauxite of the Taiyuan Formation in the Longdong area ( before removing coal seams) ; c—thickness of bauxite of Taiyuan Formation in Long-

dong area in relation to the variation of maximum trough amplitude ( before removing coal seams) ; d—wedge orthotropic model of bauxite wedge of

Taiyuan Formation in Longdong area ( after removing coal seams) ; e—orthorectified seismic section of bauxite of the Taiyuan Formation in the Long-

dong area ( after removing coal seams) ; f—relationship between thickness and maximum trough amplitude variation of bauxite of Taiyuan Formation in

Longdong area ( after removing coal seams)
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Fig. 10  Lithologic profile of Taiyuan Formation in NG3 well
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