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Dispersal in Tills
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* Subglacial till is target sample medium, e 9%

* Predictable transport history, short transport
distance, large exploration target.
* Dispersal train defined by contrast.
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Till Geochemistry and Mineralogy ed
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Can airborne ‘surface’ geochemistry (K, eU, eTh) define dispersal?
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Porphyry Systems

Lithocap: Pyrite-rich stratabound domains of residual silicic and advanced argillic alteration surrounded by argillic alteration
(chargeability high, magnetic low, silicic zone can define a resistivity high, alunite 1480 nm position increases fowards heat source)

Rock Type
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Average K (%)

The Lithocap Environment T

The Green Rock
Environment

High-sulfidation state
mineralization (fault-hosted
and/or stratabound Cu-Au-As,
potential EM anomaly)

Pyrite halo (root zones of lithocap -
chargeability high, Zn-Pb-Mn geochemical halo)

\

Legend

Composite porphyry stock

Intermediate:

sulfidation
state veins
(fault-hosted Lithocap and structural roots (silicic-, advanced argillic- &

qtz-ch-py-Au veins, argillic-altered rocks, phyllic and intermediate argillic roots)

Au-Ag-Zn-Pb-Te) Sodic-calcic (ab—epi—chl + act + di + gt + mag # tur)

Propylitic = chlorite sub-zone (chl=ab—cb + py)
Potassic core
(magnetic high or
low, Cu-Au-Mo
geochemical
anomaly)

Propylitic — epidote sub-zone (epi—chl-ab—cb * py)
Propylitic — actinolite sub-zone (act—epi—chl~ab—cb * py)

Potassic (bt—kfs—qtz—anh—bn—ccp—Au + mag + py)

(Orovan and Holli #~._.. Pyrite halo (outer limit of disseminated pyrite)

Syenite
Monzonite
Quartz monzonite

Granodiorite

Andesite

Basalt

4.11
3.37
3.32

2.27

1.34

0.91
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Why use an RPAS?
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. Fast and affordable.

. Fills a scale-gap between traditional airborne and ground
surveys.

. Non-invasive.

. Data can be processed in the field and guide exploration
programs in near real-time.



Remotely Piloted Aircraft System (RPAS) -
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DJI Matrice 600 Pro -
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6 kg payload capacity.
20 to 40 minute flights.

Need to fly low and
slow with confidence.

SPH Engineering radar

altimeter integrated
with UgCS active terrain
following functionality.




Radiation Solutions Inc. RS-530 -
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* 3”x3” Nal (Tl) crystal.
 3.0ksg.
e 5,7.5,10 m AGL at 2 m/s.

e 1 Hz sampling rate, total
count collected every 2 m
on ground.




GEM Systems DRONEmag ed
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Potassium magnetometer.

2.0 kg.

Slung 2.5 m below RPAS.
5,7.5,10 m AGL at 2 m/s.

Flight line spacing 7.5, 10 m. 5=~ =

10 Hz sampling rate, total
field measurement every 20 &
cm on ground.




Cutblock Surveys ‘

COLUMBIA

155 line km of gridded, terrain following,
autopilot surveys in 7 survey areas. N

 tit ety i
Flown over each survey area: %b
1) magnetics; 2) radiometrics; 3) lidar; '
and 4) air photos.

New till and bedrock samples collected to
supplement existing data.

The method development challenge: flyable
cutblock with favourable geology. ' Woocjam dSvlopa prospect
i n)

(alkalic to calc alkaline Cu-Au porphyry)




Surficial geology predominantly
composed of tills; isolated and
rare bedrock outcrop.

Ice-flow (therefore till transport
direction) northwest.

Fixed-wing K radiometrics do
detect dispersal from K-rich
rocks.

Can RPAS K radiometrics?
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RADIOMETRICS
% Potassium

1:250 000

Original surveys by:
Shives et al. (2003, 2004, 2p05),

Tomanrea,
iriveraal Trarnaverse Mercatar Projecton
NAD 83 Dam, Zore 10
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Quesnel Terrane

Lower-Middle Jurassic Ashcroft Formation: conglomerate,
wacke, sandstone, shale, phyllite

Upper Triassic Nicola Group: volcanic breccia, plagioclase-
horneblende tuff, sandstone and siltstone.

L Late Triassic Mount Polley intrusive complex: monzodiorite,
monzonite, porphyritic syenite

NS

(Logan et al., 2010)
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Mount Polley Mine Area Geology
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Boundary Zone

Magnetite cemented, K-altered,
monzodiorite- monzonite crackle breccia
(Rees, 2015)




Platform

Instrument

Instrument weight
Collection interval
Terrain clearance
Aircraft speed
Flight line spacing

Cell size

Shives et al. (1995)

Skyvan

(12) 4" x 4" x 16"
Nal(Tl)

~363 kg (~800 Ibs)
1Hz
125m
53 m/s (190 km/h)
500 m

100 m

Data Types Used

K Radiometrics

GSC Open File 2802

DJI M600 Pro

RSI RS-530
(1) 3"x3" Nal(Tl)

3 kg (6.61 Ibs)
1 Hz
7.5t010 m
2 m/s (7 km/h)
7.5t010 m

25to3m

2021 RPAS surveys

Method

Detection
limit
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K Geochemistry

Bedrock samples
Logan and Milhalynuk (2005)
Bath and Logan (2006)

Subglacial till samples
Plouffe and Ferbey (2016)

lithium fusion x-ray flouresence

0.01 % 0.01 %
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K (%) in Subglacial Tills and Bedrock ;‘
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Concentration vs. Height Above Ground ...
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* Lower energy K-40 gamma-rays attenuate measurably.

* eTh (TI-208) may show slight attenuation as terrain clearance increases.

* eU (Bi-214) there is more attenuation at 5m than at 10 m; relationship is
lost in the statistical noise.



RPAS Survey Summary Values
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summed Altitude Average Height Corrected
count (120 s) Above
Survey Ground (m) Total ¢/s K (c/s) K (%) K (%)
21TFEO005 49,837 0.0 415 14 3.33 3.33
21TFEO005 45,322 10.0 384 11 2.44 3.25
21TFE0007 n/a 10.0 262 6 1.34 2.15
21TFE0008 n/a 7.5 196 3 0.68 1.36




K (%) RPAS Data -~
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21TFEO0008 21TFE0005
K (%)
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NASVD applied

Height corrected

Gridded using inverse distant weighting
e Different legends



K (%) RPAS Data s
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B (mineral) horizon soil LFH (organic) horizon soil



K (%) RPAS Data s
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Summary

* (Can RPAS radiometrics detect glacial dispersal? Yes.

* High quality magnetics and radiometrics can be acquired using an RPAS
platform.

 RPAS radiometrics compare well with proven traditional airborne
methods (with increased resolution) and surface geochemical
determinations.

* The biggest challenge to detecting subtle changes in K, in a low elevation
and latitude setting, is finding terrain suitable for low and slow data
acquisition.

 Above tree-line (alpine and Arctic settings), over stronger K, U, and Th
targets, would be ideal survey conditions for RPAS radiometrics.
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