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Fig.1 Wulalike Formation, western edge of the Ordos Basin: (a) location; (b) stratigraphic division; (c) seismic characteristics
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Fig.2  Comprehensive histogram of well QT11, Wulalike Formation, western edge of the Ordos Basin
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Fig.3 Sedimentary characteristics of the shallow-water migmatites lithofacies in the Wulalike Formation,

western edge of the Ordos Basin

(a) photograph of core showing hyb1—hyb2 sequence, with hyb1 and hyb2 separated by erosion grooves, core, well YT2, 3 910.00 m; (b) photomicrograph of hybl mud crystal
structure, cross-polarized light (XPL) , well LT1, 4 887.00 m; (c) photomicrograph of rhythmic bedding in hyb1,plane-polarized light (PPL), well E108, 3 681.00 m; (d) Scan-
ning Electron Microscope (SEM) photomicrograph showing the bottom of the rhythmic layer in (c), with rhombic dolomite and associated clay minerals and pyrite, well E108,
3 681.00 m; (e) core photograph of hybl—carl sequence with lens-like bedding, well QT11, 4 930.90 m; (f) photomicrograph of mud crystal structure in hyb1 with feather-like
cross -bedding and mud bands, PPL, well QT11, 4 930.90 m; (g) photomicrograph of Alizarin red stained hybl—hyb2 sequence, with hyb2 containing a large amount of
mud debris, well L50, 4 084.00 m; (h) photomicrograph of Alizarin red stained hyb2, showing feathered cross-bedding accompanied by mud debris, well L50, 4 086.00
m; (i) core photograph of call—hyb3—hyb4 sequence, well GT1, 4 007.24 m; (j) photomicrograph of cal—hyb3 sequence, showing graded contact between call and hyb3,
PPL, well GT1, 4 006.40 m; (k) microphotograph of hyb3—hyb4 sequence, showing hyb3 and hyb4 separated by a microscopic erosion surface, XPL, well GT1, 4 007.80 m;
(1) microphotograph of hyb4 showing shell particles and debris, XPL, well GT1, 4 007.80 m;(m) microphotograph of carl-3 and hyb3 separated by a microscopic erosion surface,
PPL, well QT11, 4 928.40 m; (n) microphotograph of hyb6 showing debris, PPL, well QT11, 4 928.40 m
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Fig.4  Probability cumulative curve, Wulalike Formation,

western edge of the Ordos Basin
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Fig.5 Sedimentary characteristics of the deep-water migmatites lithofacies in the Wulalike Formation,
western edge of the Ordos Basin

(a) core photograph showing first type of hyb7—hyb8 sequence associated with FA2, separated by storm cross-sections, well YT1, 3 884.60 m; (b) microphotograph of hyb7
with longitudinal axis of debris in horizontal direction, XPL, well YT1, 3 888.12 m; (c) microphotograph of hyb8 showing background sediment in the subtidal zone, XPL, well
YT1, 3 887.57 m; (d) core photograph of second type of hyb7—hyb8 sequence showing indistinct lithofacies interface, well N1, 3 866.12 m; (e) microphotograph of second
type of hyb7—hyb8 sequence separated by a microscopic erosion surface, PPL, well N1, 3 866.12 m; (f) microphotograph of hyb8 showing microscopic lens and wavy bed-
ding, XPL, well N1, 3 864.04 m; (g) microphotograph of hyb9—call sequence showing microscopic scouring surface, PPL, well YT3, 3 920.00 m; (h) microphotograph of
hyb10 showing longitudinal axis of debris in the horizontal direction, PPL, well LT1, 4 936.00 m; (i) microphotograph of interbedded development of hyb11 and hyb12, XPL,
well GT1, 4 912.00 m; (j) combinations of FA9 and FA10, hyb14 in FA10 and hyb13 in FA9, showing a downcut valley structure, Zhuozishan section; (k) microfluorescence
photograph of hyb13 matrix support structure, Zhuozishan section; (1) hyb14, Baoma sequence, with lenticular sandy layers and muddy bands, XPL, Wuhai section;

(m) hyb15, upper part of Baoma sequence, PPL, Wuhai section
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Fig.6  Sedimentary characteristics of the detrital and carbonate lithofacies in the Wulalike Formation,

| — n Ca.vz:. Y :‘0:

western edge of the Ordos Basin

(a) microphotograph of cal2 showing biological debris, XPL,Qinglongshan section; (b) FA12, FA11 and FA10 combination and hyb14 in FA10 combination, showing a down-
ward-cut valley structure, Wuhai section; (¢) microphotograph of cal3 with muddy layers and biogenic/terrestrial debris, XPL, Zhuozishan section; (d) microphotograph of cal4,
showing page-like structure associated with pyrite and calcium spheres, Wuhai section; (e) SEM photomicrograph of cal4 showing accumulation of strawberry-shaped pyrite,
Wuhai section; (f) photomicrograph of carl and hyb1 separated by micro-erosion surfaces; hyb1 shows low-angle interlaced bedding and debris, PPL, well QT11, 4 911.20 m;
(g, h) photomicrographs of carl containing a large amount of debris, PPL, well QT11, 4 902.20 m; (i) core photograph of contact between hyb1 and car2 at lithological transition
surfaces, well HT5, 4 503.30 m; (j) photomicrograph of hybl—car2 cycle, XPL, well GT1, 4 007.80 m; (k) photomicrograph of car2, showing shell particles and biological de-
bris, PPL, well HT5, 4 503.30 m; (1) photomicrograph of breccia composed of car2, PPL, well QT11, 4 514.40 m; (m) core photograph of hybl—car3 sequence showing wavy
bedding in hyb1, well HT5, 4 501.60 m; (n) photomicrograph of hybl—car3 sequence showing oblique bedding, PPL, well HT5, 4 501.60 m; (o) photomicrographs of car3 show-
ing Girvanella, PPL, well HTS, 4 502.00 m
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Table 2 Lithofacies characteristics and sedimentary facies types in the Wulalike Formation, western margin area,

Ordos Basin
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Fig.7 Lithofacies and sedimentary facies characterisitcs of Wulalike Formation, western edge of the Ordos Basin
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Table 3 Single-factor of strata thickness, Wulalike Formation, western margin area, Ordos Basin
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Fig.8 Connected-wells distribution of sedimentary facies in the Wulalike Formation, western edge of the Ordos Basin

(cross-section location shown in Fig. 1)
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Fig.9 Sedimentary facies distribution during the development of Wulalike Formation, western edge of the Ordos Basin
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Fig.10  Sedimentary model of migmatites, Wulalike Formation, western edge of the Ordos Basin
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Lithofacies and Sedimentary Model of Migmatites in the Ordovician
Waulalike Formation, Western Edge of the Ordos Basin
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Abstract: [Objective ] Several recent exploration wells in the Ordovician Wulalike Formation at the western edge of
the Ordos Basin have obtained industrial gas flow, breaking through the largely unexplored migmatite zone. Under-
standing the lithofacies and sedimentary characterisitcs of mignatites can provide theroretical basis and practical data
for future oil and gas exploration work in the western edge.[ Methods ] Based on typical drilling core and outcrop da-
ta, this study comprehensively utilizes thin sections, scanning electron microscopy, and logging to investigate the
lithofacies, sedimentary facies, and distribution patterns of the Wulalike Formation in the western edge. [ Results
and Conclusions ] The rocks of the Ordovician Wulaike Formation in the western edge of the Ordos Basin can be di-
vided into three types: Migmatite lithofacies, terrigenous clastic lithofacies, and carbonate lithofacies. The vertical
sequence combination is controlled by two periods of marine transgression events, while the lithofacies changes are
further controlled by local hydrodynamic conditions. Lithofacies types, vertical sequences, logging, geochemistry
and other facies indicators indicate that the Wulalike Formation can develop platforms, continental shelves, slopes,
and basins, which can be further divided into 7 subfacies and 15 microfacies. The eastern platform facies feature "in-
tertidal shoal-flat" sequence and the "tidal storm-channel-sand dam" sequence, and the sequence of "continental
shelf storm shoreline/shallow sea sand bars" and "continental shelf mud"forms the central continental shelf facies.
The western slope basin facies are dominated by turbidite fans, canyon channels, and basin mud. The distribution
pattern of sedimentary facies within the third order sequence of the Wulaike Formation indicates that during the for-
mation of sequence SQ1, the water body was generally deep and developed large sections of shale, while during the
sedimentation of sequence SQ2, the water body became shallower as a whole. In addition, due to the influence of mi-
crobial construction and the connection between the western edge and the middle-east platform, the slope and shelf
facies also became narrower overall and retreated westward. Sedimentary model displays that rock types and sedimen-
tary characteristics of the Wulaike Formation are mainly influenced by the source supply, paleogeomorphological fea-
tures, and hydrodynamic conditions, among which sufficient source supply is the basic condition for migmatites sedi-
mentation in the western edge area.
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