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3D Geologic Mapping

. 3D geological mapping used by
- Oil and Gas industry
- Minerals industry

. Groundwater resources/
contamination

. Seismic hazard

+  Only recently employed by the
geothermal industry (5 yrs)

- “Mapping” vs “Modeling”




Geothermal Systems in the
Great Basin region

Most systems are amagmatic

Snake River Plain

Most systems are blind

Fluid flow and producing
reservoirs are largely
controlled by faults

Basin and Range
Province

Drill Here

Colorado
Plateau

L ’l T\J
Structural Settings of Geothermal Systems: Red symbols = 150°C, Green symbols < 150°C

A Termination of a major normal fault @ Apex or salient of normal fault Y Pull apart in strike-slip fault zone

4 Stepover or relay ramp in normal fault zones @ Antithetic normal fault to major range-front fault @  Analyzed system, structural setting not yet defined
. Accommodation zone 8  Fault intersection Known or inferred magmatic system
&

Major normal fault % Displacement transfer zone




Data Available for 3D Geologic
Mapping

2D geologic map data

Drill hole data

2D /3D seismic reflection data
Gravity data

Aeromagnetic data

MT, CSAMT, ZTEM, etc.

Geologist’s interpretations




Workflow

1. 2D Surface Map Data

2. 2D Geologic Cross Sections
Map data + Drill hole data + Geophysics

3. Build 3D model, faults first, then contacts
Include data intermediate to cross-sections
Rebuild 3D model
Add intermediate control points as necessary
Rebuild 3D model
Add/modify control points as necessary
Rebuild 3D model...
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Why 2D Cross-Sections?
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2D sections with 3D drill-hole data




Importing and/or digitizing in EV




*y

n
c
2
y—
O
b
h
n
n
o
-
o
v
o
=
=
=




Input data completely imported/digitized and
attributed
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Part 1 - Building Fault Surfaces
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Fault Hierarch

4 Applications Places System (% %Q Heo @ {D
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Find fault block or fault Fault list

Block or fault [: Fault name Assign/Used

name Assign to highlighted k¥
Fault block editing

i Assign to highlighted I

Fault boundary Normal
polygon 8

I Earthvision 3D Vie... |l 3DV panel (6312) ... || Il Earthvision 3D Vie
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Completed Fault Surfaces
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Stratigraphic Contacts




Stratigraphic Sequence and Horizon
Modeling
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Stratigraphic Sequence and Horizon Modeling =)

File Help
Zone/Horizon definition
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[ compue | | Results | ==Y View/edit data (1] Lif ]| €59

Zone/Horizon modeling and parameters

I™ Horizon and isochore maps 4| zone files and references | General gridding parameters | per zone gridding parameters|  Report |
I~ Cross-sections

Adjustment and additional data / Input grids selection by fault b
I~ Reservoir simulator & horizon grid export

Saving project in AP_ONEBLOCK.wfp... Done
Taultdata.png

- Input grids/constants by fault block
(Fault tree must be manual)
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Attribute = Zone

I Quaternary_Tufa
B Quaternary™
I TRI !




Attribute = Zone

I Quaternary_Tufa
B Quaternary™
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Attribute = Zone

Quaternary_Tufa
Quaternary

Basement




Attribute = Zone
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Model Uses

Slip and Dilatation tendency
analyses of faults

Thermal data, alteration, etc,

Well planning and reservoir
modeling




Reconciling missed targets and
planning for ones




Publishing/Sharing

Formats
Raw XYZ points
3D shape files

3D PDFs
Software License Restrictions

Original point data
Different sources
Different levels of accuracy

Rendered surfaces and volumes

Accuracy dependent upon source of point
data

Also on distribution and concentration of
point data




