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The objective of this study is to search for features and indicators from the identified geothermal
resource sweet spotinthe south Mount Meager area that are applicable to other volcanic complexesin
the Garibaldi Volcanic Belt. A Landsat 8 multi-spectral band dataset, for a total of 57 images ranging
from visible through infrared to thermal infrared frequency channels and covering different years and
seasons, were selected. Specific features that are indicative of high geothermal heat flux, fractured
permeable zones, and groundwater circulation, the three key elements in exploring for geothermal Pemberton Y e
resource, were extracted. The thermal infrared images from different seasons show occurrence of high ; ;

temperature anomalies and their association with volcanic and intrusive bodies, and reveal the
variation in location and intensity of the anomalies with time over four seasons, allowing inference of
specific heat transform mechanisms. Automatically extracted linear features using Al/ML algorithms Jervis
developed for computer vision from various frequency bands show various linear segment groups that firiet
are likely surface expression associated with local volcanic activities, regional deformation and slope
failure. In conjunction with regional structural models and field observations, the anomalies and
features from remotely sensed images were interpreted to provide new insights for improving our |
understanding of the Mount Meager geothermal system and its characteristics. After validation, the
methods developed and indicators identified in this study can be applied to other volcanic complexesin

t
I

==== Regional volcanic trend

Mount Meager study area

0 20 40
| | |

A .
“L Kilometres

TIR (B10+11)
AN
o, Tl
-y

At
O
Lo}
o]
=

o

=

]

@
Affection Cr

Plinth
Peak

%

(o)
o@
f

MMVC

M. Meager

Devastation
Glacier

Devastator o
Peak Yo,
C-

Capricorn Cr.

& o

(_;‘Q'

Ll

Plate Ao
A ht
- A \; ' o
X b
&)/
Juan de i
Fuca Plate :
- g I [
I

Pacific ™~ 10 I'. ,.fi i
Plat 1
ate | f., i
1
\

the Garibaldi, or other volcanic belts for geothermal resource reconnaissance. Strait of Gort . L s
ﬁGeorgra L,___j s “' : Fig. 6 Linear features from the multi-spectral images (2018-10-  Fig. 8 Thermal feature classes from TIR images of different
o tﬁ!ﬁ(ﬁmﬂ i Fig. 5 Stacked linear segment maps from 12 thermal infrared image data sets acquired from 2014 to 2019 (Left) and from a single 19). The linear features are combined as specific spectral seasons (Table 1) showing inferred geothermal anomalies
| -- acquisition of 9 multi-spectral image bands (2018-10-19) (right) showing the similarities and differences in the characteristics of groups (visible, near infrared+short wave infrared (NIR+SWIR),  (golden brown) and its variation in ordinal categories. Solid red
MMVC geothermal prospects and Geological Background extracted linear features. The TIR images shows features closely related with thermal anomaly boundaries, while linear features thermal infrared (TIR) and all). Each linear feature group lines are major boundary faults detected from geophysical
Figure 1. Map showing location of Mount Meager from a signal multi-spectral are comprehensive, including topographical, vegetation and thermal boundaries, depicting eruption focuses on a specific range of wavelength and is sensitive to  survey, and dashed lines are inferred faults from the major
Mount Meager Volcanic Complex (MMVC) is a Quaternary volcanic massif that overlies on a post- Volcanic Complex (MMVC) and the Garibaldi Volcanic  Figure 2. A composite colour Landsat 8 image of the study area (Red centres by radial linear alignments and MMVC margin by polygonal alignment of linear segments. certain types of surface feature. lineaments.
Miocene erosion surface of crystal basement (Lewis and Souther, 1978) at the north end of Garibaldi Belt in western Canada (modified from Stewart, et al., box in Fig. 1) showing location of geothermal wells (red dots), hot

Volcanic Belt (GVB) that stretches from the south on the U.S boarder to the north at the Bridge River 2002). BR (Bridge River), CC (Mt. Cayley), EV (Elaho  springs (yellow pentagon), and major drainage system (blue lines).
volcanic cones. The MMVC has been the focus of geothermal research and exploration for a half century Valley), MG (Mt. Garibaldi), MC (Mountain Creek), MM

- , : Mt. M r), WP (Watts Point). (Insert from Mullen Raw images Anomali
(Jessop, 2008). Other than MMVC, there has been limited geothermal research conducted in GVB given (Mt c€age ) (Watts Point). (Insert fro utle 20180715-T4-TIR <lipped & I s cimsos b B O 1O oy
e : : . . . . and Weis, 2015). | : AU i N
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power plant (GeothermamExInc., 2004). Geological interpretation of remote sensing data is challenge because of: 1) multiple data sets from multi-spectral channels, C : e ¥ = . :
and multiple collections in different seasons and years, and by different missions; 2) redundancy in similar, but different _CCG ” ” .
images resulted from overlapped physical responses in various spectral bands and repeated data acquisitions; 3) obscured O 100 100 100
mage | Specta | Wavelend | sensor | - Description [ ook Dataset A (Fall) Note and indirect relationship between features from images and surface/subsurface geology. Advanced image processing — | =i . o
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