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1.Field mapping and data acquisition

2.Data processing and interpretation
Defined joint sets and evaluated orientations using rose
diagrams and stereonets.
Interpreted paleostress and fault kinematics using FaultKin
analysis.

Cenozoic extension in northern Thailand shaped the Chiang
Mai Basin and exposed high-grade basement in the Doi
Suthep domain, but geological maps around Pha Ngoep often
oversimplify crystalline rocks and deformation fabrics. This
study maps a 5 × 5 km area around Pha Ngoep Waterfall and
distinguishes mylonite, aplite, and deformed granite to
document joints, faults, and slip surfaces. Joint sets are
summarized with rose diagrams and stereonets, fault-slip
kinematics are evaluated from slickenlines using FaultKin-type
analysis, and cross-cutting/abutting relationships constrain
relative chronology to link local brittle deformation to regional
basin-related tectonics.

Fracture Sets & Lithologic Control: Two principal brittle trends were identified: a dominant N–S set and
a localized NNW–SSE set. Joint apertures systematically vary with lithology, showing predominantly
tight joints in mylonite and wider apertures in aplite.
Relative Chronology: Cross-cutting and abutting field evidence establishes a multi-stage brittle
deformation history. The N–S joint set (J1) formed earlier and was subsequently overprinted by the
younger NNW–SSE set (J2).
Kinematics & Tectonic Link: Fault-slip data from low-angle surfaces suggest localized kinematic
coherence at Pha Ngoep. The older N–S framework links to regional extension during the Chiang Mai
Basin development, while the younger NNW–SSE set reflects later stress reorganization influenced by
pre-existing mylonitic fabrics.

This study examines brittle deformation and fracture-set development within a 5 × 5 km litho-structural mapping area surrounding Pha Ngoep Waterfall, Doi Suthep, Chiang Mai, northern
Thailand. Mapping distinguished rock units by lithology and deformation intensity, including mylonite at Pha Ngoep, aplite at the Viewpoint outcrop, and deformed granite at surrounding
sites, and documented the distribution of joints, faults, and slip surfaces. Structural data were collected from systematic outcrop measurements, scanline fracture sampling, and photo
documentation. Joint orientations were analyzed using rose diagrams and stereographic projections; contoured stereonets were used to assess clustering and orientation variability. Fault-
slip kinematics were evaluated using FaultKin-type analyses and integrated with the litho-structural map. Relative chronology between major joint sets was constrained from cross-cutting
and abutting relationships. Results identify two principal brittle trends (N–S and NNW–SSE) that vary across the study area, supporting multi-stage brittle deformation with localized
reactivation. These patterns are linked to evolving stress conditions during Chiang Mai Basin development and subsequent deformation.

Conducted a 5 × 5 km
geological mapping
around Pha Ngoep.
Classified rock units
based on lithology and
deformation intensity
(mylonite, aplite,
deformed granite).

Used scanline-based sampling to measure joint orientations
and geometric properties.
Documented fault-slip data (slickenlines) and cross-
cutting/abutting relationships to constrain relative
chronology.

Results

Conclusion

A dominant N–S joint set is observed regionally,
representing the primary fracture framework.
A secondary NNW–SSE set is localized specifically
at the Pha Ngoep mylonitic zone.
Joint apertures are strongly controlled by lithology:
mylonite (Pha Ngoep) exhibits predominantly tight
fractures, whereas aplite (All data) and granite show
wider openings.

1. Fracture Orientations & Lithologic Control

2. Kinematics & Stress Reorientation

The pre-existing mylonitic
fabric acts as a strong
mechanical anisotropy,
driving a localized stress
reorientation that deviates
from the regional E-W
trend.

3. Relative Chronology
Field evidence (abutting relationships) confirms a multi-stage
brittle deformation: the N–S set (J1) formed earlier and was
subsequently overprinted by the NNW–SSE set (J2).

Pha Ngoep All data

Fault-slip data from low-angle surfaces reveal a
coherent kinematic population at Pha Ngoep


