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Fig. 1 Location of the Bohai Bay Basin and distribution map of Mesozoic volcanic rocks (a) and structural geological map of the

Bonan area (b)
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Fig. 3 Cross-plots of logging responses for fracture zones and non-fracture zones using logs from wells BN-2 and BN-7
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Fig. 6 Comparison of processed caliper, and resistivity logging curves with measured porosity curve in Well BN-9
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Prediction of volcanic rock fractures based on conventional logging curves:
A case study of the Mesozoic in the Bonan area, Bohai Bay Basin

SHAO Zhiyuan® , HE Jie” , LIAO Yuantao’ , TONG Dianjun®, REN Jianye’ , CHEN Wengiang® ,
WANG Hua’

a. School of Resources; b. College of Marine Science and Technology, China University of Geosciences (Wuhan), Wuhan 430074,
China

First author, E-mail: 2929749542@qq.com
" Corresponding author, E-mail: jieche19920402@163.com

Abstract: [Objective] Tectonic fractures play a significant role in enhancing the physical properties and
hydrocarbon productivity of deep volcanic buried-hill reservoirs. Due to their strong heterogeneity, precise
characterization of fracture density across different parts of the fault zone is required. In practical production, the
high cost of core acquisition and imaging logging data motivates the use of a comprehensive fracture index
(CFI) calculated from conventional logging curves to delineate the internal structure of fault zones and
quantitatively identify fracture density, providing a basis for exploring fractured volcanic reservoirs. [Methods] A
CFI model was constructed for Mesozoic volcanic rocks in the Bonan area of the Bohai Bay Basin using seven
logging parameters: Acoustic travel time (4C), neutron porosity (CN), bulk density (DEN), caliper (CAL), deep
lateral resistivity (RD), shallow lateral resistivity (RS), and micro-lateral resistivity (RMLL). The cumulative CFI
curve slope was used to define the boundaries of fracture-dense zones, partitioning the fault zone into the fault core,
damage zone, and host rock. The damage zone exhibits the highest fracture density, followed by the host rock, while
the fault core is nearly fracture-free. [Results] In the Mesozoic volcanic rocks of the study area, the seven
conventional logging curves show distinct responses in fracture-developed zones: AC, CN, and CAL increase,
whereas DEN, RD, RS, and RMLL decrease. The CFI curve shows a pronounced rise in fracture-rich intervals.
Comparison with imaging logs and core data confirms that high CFI values correlate with fracture zones. By
integrating seismic interpretation to identify the fault core, the distribution of the damage zone and host rock can be
delineated, enabling effective fracture prediction in Mesozoic volcanic rocks in the Bonan area. [Conclusion] The
CFI model, derived from logging curves, can effectively quantify the intensity of fracture development in volcanic
rocks, locate the downhole spatial distribution of fracture-dense zones, and enable the reliable identification of
internal-zone structures via cumulative CFT curve analysis.

Key words: volcanic reservoir; Bohai Bay Basin; comprehensive fracture index; logging curve; fracture zone;

damage zone; fault core; host rock
Received: 2025-03-31; Revised: 2025-05-28; Accepted: 2025-06-27

doi: 10.19509/j.cnki.dzkq.th20250144

94


mailto:2929749542@qq.com
mailto:jiehe19920402@163.com
https://doi.org/10.19509/j.cnki.dzkq.tb20250144

	1 区域地质概况
	2 基于裂缝发育密度差异的断裂内部结构划分
	2.1 断　核
	2.2 损伤带
	2.3 围　岩

	3 裂缝带测井的响应特征
	3.1 声波时差（AC）测井曲线响应特征
	3.2 中子孔隙度（CN）测井曲线响应
	3.3 密度（DEN）测井曲线响应
	3.4 井径（CAL）测井曲线响应
	3.5 电阻率（RD，RS，RMLL）测井曲线响应

	4 构建综合裂缝指数（CFI）
	4.1 声波时差（AC）测井曲线处理
	4.2 中子孔隙度（CN）测井曲线数据处理
	4.3 密度（DEN）测井曲线数据处理
	4.4 井径（CAL）测井曲线处理
	4.5 电阻率（RD，RS，RMLL）测井曲线处理
	4.6 综合裂缝指数（CFI）处理

	5 中生界火山岩断裂内部结构划分及裂缝预测
	6 结　论
	参考文献

