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Abstract: The Huanghua Depression is characterized by complex structural units. The Upper Paleozoic coal seams show
marked spatial variations in burial depth, thermal maturity, and preservation conditions, and the enrichment patterns and
accumulation types of coalbed methane remain unclear. This study integrated coal-thickness distribution, coal petrographic and
coal-quality characteristics, plane distribution of vitrinite reflectance (R,), burial-thermal evolution histories of typical wells,
tectonic evolution, and borehole evidence of magmatic rocks to analyze the controls of sedimentation, tectonic deep burial, and
magmatism on coalbed methane accumulation. The coal thickness and lateral continuity of the Taiyuan Formation are generally

better than those of the Shanxi Formation, and the Wangguantun-Wumaying and Kongdian-Chenghai areas are the main coal-
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accumulation zones. Tectonic deep burial resulted in regional high maturity and differentiation of preservation conditions; multi-
stage tectonic inversion caused reservoir adjustment; and magmatic thermal events led to abnormally high maturity in shallow-
burial areas or structural highs, and could further modify deeply buried coal measures. Coalbed methane enrichment in the
study area is jointly controlled by burial heating, tectonic adjustment, and magmatic thermal modification. Four accumulation
models are identified: shallow-burial magmatic model, tectonic deep-burial model, multi-stage tectonic inversion model, and
deep-burial magmatic model. This study provides a theoretical basis for favorable area selection and exploration potential
evaluation of Upper Paleozoic CBM in the Huanghua Depression.

Key words: Huanghua Depression; Upper Paleozoic; coalbed methane; main controlling factor; accumulation model; tectonic

evolution; magmatic thermal modification.
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Fig.1 Tectonic location of the Huanghua Depression and composite stratigraphic column of the Upper Paleozoic
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Fig.2 Plane distribution of coal thickness in the Shanxi (a) and Taiyuan (b) formations of the Huanghua Depression
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Fig.3 Maceral types and occurrence patterns of Upper Paleozoic coals in the Huanghua Depression
a.GTIHJF,3 642 m, 25 B B fA ;b.GTIHJF, 3 650 m, ¥ R BE R A . GTIH IR, 3 710 m, 3 5658 44 R Te I 458 I 14 s d G TIH JF, 3 642 m,
T T 1 Mz!:;e.(ﬁm#ﬁ 710 m, 8 1 MZIS;f.UTm#,s 650 m, 22 JF i ;. GTIH I, 3 642 m, # R AK s h.GTIH I, 3 710 m, WG 1K 5
LGTIHJE,3 711 m, /1 F{f

4 ﬁi%%[‘ai&uiﬁ hﬁf'%l@éﬂ‘ﬁfﬂ?’@%ﬂ#ﬂﬁ

Fig.4 Scanning electron microscope characteristics of pore-fracture structures in Upper Paleozoic coal reservoirs of the Huanghua

Depression
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Fig.5 Depositional models of the Taiyuan and Shanxi formations in the Bohai Bay Basin, North China
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Fig.7 Burial-thermal evolution histories of typical Upper Paleozoic wells in the Huanghua Depression
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Fig.10 Coalbed methane accumulation models of the Upper Paleozoic in the Huanghua Depression
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