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Entrada Sandstone

Age: Jurassic

Rock type: Aeolian Sandstone 

Trachyte Mesa intrusion

Age: Oligocene

Rock type: Trachyte

 The intrusion was formed by 

the  amalgamation and 

stacking of multiple thin ( 1–5m 

thick) sill sheets (Johnson and 

Pollard, 1973; Menand, 2008; 

Morgan et al., 2008; Wilson et 

al., 2016).
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Geological setting

Introduction Methodology Results Discussion Conclusions
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Sampling location



4

1. The causes of the formation of monocline folding. 

2. The formation and properties of deformation bands.

3. The influence of deformation bands on fluid flow. 

Introduction Methodology Results Discussion Conclusions

Research purpose

Monocline Fold

(Fossen et al., 2007)
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◼ Field work

➢ Outcrop transverse (Measuring Lengths 

and Quantities)

➢ Fracture Network Map – preparing for 

Node Counting & Fracture Analysis

➢ Sampling for thin section 

◼ Laboratory work

➢ Node Counting & Fracture Analysis

➢ Porosity Analysis under Microscope

Introduction Methodology Results Discussion Conclusions



6

Measuring the scale and recording the pattern of the 

outcrop in each station.
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Sampling location

Field work - Outcrop traverse 
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sandstone

Upper boundary of sandstone(speculate)

Lower boundary of sandstone(speculate)
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1. Make the thin section 

(Fill the dye into the 

pore)

2. Input the image into 

computer
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In the middle of the thin 

section, pore decrease 

significantly(reduce 

permeability).

Laboratory work - Porosity Analysis
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Introduction Methodology Results Discussion Conclusions

1. Sketch the pattern of 

fractures or kink bands

2. Plot and count the 

number of nodes.

3. Nodes can be classified 

into 3 types: I-, Y- and X-

nodes.

Laboratory work - Fracture analysis
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Fracture analysis

Main deformation band

Branch deformation band
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Introduction Methodology Results Discussion Conclusion

Fracture network analysis in each locality

Deformation bands increase in intensity and frequency near the NW margin 
of the intrusion.
These bands exhibit a clear topological shift, with more Y- and X-nodes closer 
to the intrusion, indicating enhanced network connectivity but reduced 
permeability.

NW

SE

NW SE

Intrusion

1
2

3

4

5
6



11

Introduction Methodology Results Discussion Conclusion

Each locality’s attitude and porosity

Whole thin-section photographs (flatbed 

scans) for each structural station.

Variability in porosity observed in 

this study for each station.
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How igneous intrusion effects country rock?

1. How igneous intrusion caused the monocline and 

visible deformation bands?

2. How many deformation bands (and nodes) caused by 

igneous intrusion in each locality?

Introduction Methodology Results Discussion Conclusions
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Possible reasons that might cause monocline:

How igneous intrusion caused the monocline and 

visible deformation band?
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How igneous intrusion caused the monocline and 

visible deformation band?
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preferring model

NW SE



How many deformation bands (and nodes) caused 

by igneous intrusion in each locality?
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NW SE
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Introduction Methodology Results Discussion Conclusions

1. These deformation bands and monocline developed in response to 

emplacement of the intrusion.

2. Deformation bands increase in abundance and intensity across the 

NW margin of the Trachyte Mesa intrusion(Localities 5 & 6).

3. The increase in Y- and X-nodes with proximity to the intrusion likely 

creates a barrier to flow perpendicular to the intrusion margin.
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Thank you for your attention.
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