ZibSHKEE IS

146 % 455 1 OIL & GAS GEOLOGY 2025 4 10 J1

XEHRE:0253 - 9985(2025)05 - 1446 - 20 doi: 10. 11743/0gg20250505

uu.ﬁ"“ Eﬁk.'ﬁﬁ’?ﬁ

% EVLAER' K RAEA G 7
(1. VHZ AR kBl 5 TRR2=BE, BRI V54 710065 ;2. B;Eﬁéfmmﬁkaﬁzim SR N S E, PRV P54 71006553, FER
B AT BRAN 7 BT SE4E 71700054, FEK 30 H B AT RS &) & BRIl ), Bepy 44 727500)

WE:FRSHGHELHMX =ZFRERKAKTHEA ZRXBTEAKE NGl E, B ERSMAIE S LW, %468 X5 A4
4H(XRD) At AT R E AT R B R SR (SEM) (B B R R Ak BRSNS A A, 0T KT BN E D kB
B HEARBE, A EER T THBERENNE o ANE. £R2XN.OKTHEAEHUNARKEDEMERK AV E N E T
B AT 0.50% ~ 18. 40%, 73418 4 8. 44%, % % % 4~ F(0.01 ~ 14. 10) x 107 p,mz P K 0.36 % 107 wm?s 2 AR B 6% 2 L
WG RAL, M E, F LR E N 8. 94%, B E % 4 0.39 X 107 wm?; 7 51— 2R 6 E ok =, P ILIRE 8. 28%, B 3% F 0. 40 X
107 pum?; ik AR %T%Fﬂi% T3 E 6. 90%, B % 0. 28 X 107 pum?, ®ﬁj]mﬁ%)%ﬁ)§zém\éy\zﬁri%%%@%F‘:ﬁﬁi&i
BHE RBRERENCEG RS BERFE NN EERE, EHARERARE, RERTKTHELAGEERTREN TR, @K
7iﬁa}%éﬂ,%&k%ﬁt%¢ﬁk5A% HEZFT I AT, BFERT—BETER110~120C, A AN RBE LA TE G Z %M
(120~ 105Ma), DK THEABD FHERAT | XHFEE, DREER + BARXX AN XTE @2 Mkm LMK E.
GAMNAR, KT KT E AR FEERRE ERZRAB S EmBRHHEITFRNAA X

KER:DFHERGEE REENEARRED S, K THEA; EEME ;H RS HaH

FESES TE122. 2 XERFRIRAG A

Origin and distribution of deep-water gravity-flow tight-sand reservoirs in the oil
layer group of the 7th member of the Yanchang Formation, Fuxian area,
Ordos Basin

ZHANG Jun"?,BAI Yubin"?,ZHANG Hai’,ZHAO Jingzhou'?,XU Ning*

(1. School of Earth Sciences and Engineering , Xi’ an Shiyou University, Xi’an, Shaanxi 710065, China; 2. Shaanxi Key Laboratory of
Petroleum Accumulation Geology , Xi’an, Shaanxi 710065, China; 3. Yanchang Oil Field Co. , Ltd. , Yan’ an, Shaanxi 717000, China;
4. Fuxian Oil Production Plant of Yanchang Oil Field Co. , Lid. , Yan’ an, Shaanxi 727500, China)

Abstract: Deep-water gravity flow reservoirs are widely distributed in the oil layer group of the 7th member of the
Yanchang Formation (also referred to as the Chang 7 oil layer group) in the Fuxian area, Ordos Basin. However, the
tightening mechanisms of these reservoirs remain unclear. Using test methods and technologies including X-ray
diffraction (XRD) , petrophysical analysis, granulometry, casting thin section observation, scanning electron
microscopy (SEM) , high-pressure mercury intrusion porosimetry, and oil layer interpretation, we analyze the
fundamental characteristics of gravity flow reservoirs in the Chang 7 oil layer group, highlighting the tightening
mechanisms and distribution patterns of the reservoirs. The results indicate that the Chang 7 oil layer group consists
primarily of fine-grained feldspathic sandstone and lithic feldspathic sandstone, with a porosity ranging from 0. 5% to
18. 4% (average: 8.44%) and a permeability from 0. 01 X 107 pm? to 14. 1 X 107 um? (average: 0.36 x 107 }Lmz).
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Within this member, sandy debris flow reservoirs exhibit the most favorable pore structures and the best physical
properties, with an average porosity of 8. 94% and a permeability of 0. 39 x 10~ wm?. Slide-slump reservoirs come the
second, which have an average porosity of 8.28% and a permeability of 0.40 X 107 pm? In contrast, turbidite
reservoirs show the poorest physical properties, with an average porosity of 6. 90% and a permeability of 0. 28 X 10~ pum?.
The gravity flow reservoirs are poorly sorted and characterized by fine grain sizes, high matrix content, and weak
resistance to compaction. Furthermore, these reservoirs exhibit high carbonate cement content, which is identified as
the primary reason for reservoir tightening. Week dissolution in the late stage failed to change the overall tightness of
reservoirs in the Chang 7 oil layer group. Diagenetic evolution places the Chang 7 Oil layer group in the meso-diagenetic
stage A, having undergone a single-phase hydrocarbon charging, with the homogenization temperatures of inclusions
ranging primarily from 110 C to 120 C. Large-scale hydrocarbon accumulation in this oil layer group occurred during
the late Early Cretaceous (105 ~ 120 Ma). In the Chang 7 oil layer group, high-quality Class I reservoirs occur in sandy
debris flow deposits. In contrast, moderate Class II reservoirs are found in intervals consisting of sandy debris flow and
turbidity current deposits, and poor Class III reservoirs appear in turbidity current deposits. The comprehensive analysis
suggests that the section with sandy debris flow deposits in the 1st and 2nd oil layer sub-groups represent play fairways
for the exploration and exploitation of deep-water tight-sand oil reservoirs.

Key words: sandy debris flow reservoir, diagenetic evolution, gravity flow tight sandstone, Chang 7 oil layer group,
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Fig. 1 Map of the Ordos Basin and composite stratigraphic column showing the lithology of the Chang 7 oil layer group in the basin
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Fig. 2 Petrological characteristics of tight-sand reservoirs in the Chang 7 oil layer group, Fuxian area
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Fig. 3 Physical property characteristics of tight-sand reservoirs in the Chang 7 oil layer group, Fuxian area
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Fig. 6 Sedimentary conditions of tight-sand reservoirs in the Chang 7 oil layer group, Fuxian area
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Fig. 7 Impact of compaction on reservoir physical properties in the Chang 7 oil layer group, Fuxian area
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Fig. 8 Typical micrographs showing the compaction and cementation features in tight-sand reservoirs in the Chang 7 oil layer group, Fuxian area
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Fig. 9 Carbonate cementation in gravity flow reservoirs in the Chang 7 oil layer group, Fuxian area
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Table 1 Statistics of filling content in gravity flow sandstone reservoirs in the Chang 7 oil layer group, Fuxian area
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Fig. 13 Diagrams of diagenetic stage division and pore evolution of tight-sand reservoirs in the Chang 7 oil layer group, Fuxian area
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Table 2 Quantitative statistics of diagenetic pore evolution in various sandstone types in the Chang 7 oil layer group, Fuxian area
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Fig. 14 Well-tied cross-section showing the distribution pattern of tight-sand reservoirs in the Chang 7 oil layer group, Fuxian area

(see Fig. 15 for the section location)
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Table 3 Comprehensive evaluation results of tight-sand reservoirs in the Chang 7 oil layer group, Fuxian area
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