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Produce bedrock, surficial (associated posters)
and mineral potential maps of poorly mapped
areas of Northern Canada

Provide support for regional mapping

Promote the OPERATIONAL use of RPM In
noorly mapped areas (“white spaces”)

= (changing the mapping paradigm)

- training and mentoring
= R & D activities

- prepare for new satellites and up coming satellites (i.e.
hyperspectral)
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Canada is a very large, densely-vegetated and glaciated country

We can not walk everywhere.....
and where we walk we often can not see the rocks ....
As a result there is lots of ‘white space’

Remotely sensed data can be effectively

used to map geological features across this
‘white space’
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ioriemote predictive mapping = =,

Remote Predictive Mapping comprises:

the compilation and interpretation (visual and/or computer-
assisted) of a variety of geoscience data to produce predictive
maps that are integrated with existing legacy geologic data; these
maps contain structural, lithologic, geophysical and surficial
Information for the field geologists before the start of field work.

ongoing contribution to the regional mapping process through
upgrades to the predictive geological maps by repeated
integration of newly acquired field and laboratory data.

= the predictive maps may also serve as first-order geologic maps
In areas where field mapping is not feasible — “White Space
Mapping”

= RPM is not a replacement for fieldwork! — help us map more
efficiently and cover large areas quickly — broaden our mapping
coverage
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Define Mapping Focus and Environment

Data Acquisition

1 Data Compilation and registration

[ Data processing, Image Enhancement and Information Extraction
O Data Analysis and Interpretation; generation of predictive maps
1 Field Logistics and planning

O Validation

 Improvement of predictive maps based on field and laboratory
data

Note: Red indicates those steps for which further method
development by RPM team is warranted
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Otely sensed

andsat TM
Radarsat
Aster
= Hyperspectral

“

Geophysics

= Magnetics

= Gravity

= Seismics

= MT

= DEMS

= Geochemistry

= Field observations

Gamma ternary image — Field observations
ground measurements
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REMOTE PREDICTIVE MAPPING:

an aid for northern mapping

Canada

GSC Open File
5643
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Special Issue on RPM
in CJRS
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Geoscience Canada
A new series on RPM

Various scientific papers
(CJIRS, CJES, IJRS)

Edited by: Imran Ahmad Dar

EARTH SCIEMCES

ISBN 97B-953-307-B61-8
Publisher: InTech
Publication date: February 2012
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Raw Remotely
Sensed Data

v

Gridded & Georeferenced Data

'

Enhanced & Derivative Data

How I1s RPM carried out?

. The shaded part of the flow
Y : : diagram represents the traditional

Visual Supervised Unsupervised . .
Interpretation * Classification Classification geological mapping process whereas

: i l the un-shaded part represents the RPM

e : Predictive Maps
Existing Field Data ),/ (bedrock & surficial Ut
& Geological Maps_ -~ ~1 units, structures) [~~~ ng
Validation &
Compilation

Updated
Geological Maps

Component.

New Field Data
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Training Sites:

36
1153
1794
936

Young pegmatitic units

Granopegmatites Major Geological

Supraclastic
Silicate pelitic gneisses

Overall Accuracy, %

U/K, U/Th, Th/K

Channels Used for Classification

MNatural Resources  Ressources naturelles
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U, K, Th, UK, U/Th, Th/K, T
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Visual Interpretation using a touch-sensitive
screen within ARCGIS in concert with the

capabilities of the geodatabase
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S GEODATABASE _DEYELOPMENT
= struckural interp
— <all other values >
bype
— bedding trends, Faliation, Fold traces
distinct gamma ray boundary
distirect magnetic boundary
distinct spectral boundary
esker
frature, Fault, variable age
inkerprered fold axis
magnetic [ spectral | topographic
photogealogic evidence For & Fault
potential shear zone
stream- lined landform

= B RPMURits

[ =all okther valsess
RPMLInk

[ rPM sedirmentary cover, unit 1

[ RPM sedirmentary cover, unit 2

[ RPM structural domain 1, unit 1
] rPM structural domain 1, unit 2
[ RPM skruchural domain 1, unit 3
[] RPM structural domain 1, unit 4
1 RPM skructural domain 1, unit S
[P structurad domain 2, unit 1
1 RPM structural domain 2, unit 2
[ RPM structural domain 2, unit 3
I rPea structurs dormain 2, unit 4
[1RPM structural domain 2, unit S
[JRPM structural domain 2, unit &
[ rPM structurad domain 2, unit 7
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1. Why Visual Interpretation

Additional advantages in context of operational RPM

= Relatively easy to get acquainted with

= Evolves naturally from photogeology

= Evolutionary learning experience
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E Total Magnetic Field with Interpreted Geology
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Geology Interpreted from Magnetic Data
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Remote Predictive Map
NTS sheets 86C, 868 (west), B6F south, 866, southwest

E. Schetselaar, 1 June 2009

T220000

A predictive map of
The GBMZ

T200000

RPM structures

=]
£
E fault
S
— — foliation
T,F;“D!T?s_ - Suggested field traverse fo ground truth RPM interpretation
2 access route based on monoscogic asrial photogragh interpretation
5
[ it
Kilometers
0 5 10 20 30 40

RPM units with their tentative lithologic interpretations

Mafic sills interleaved with supracrustal rocks - Mafic/intermediate intrusive rock - Phanerozoic cover

RPMU11 | Undivided Proterozoic! Archean granitic | supracrustal rocks (Snare Grp) with sbundant granitoid intrusions - Mafic intrusive rocks (gakkbroid) MU31 High-gtrain zone (mylonite) with undivided proteliths
Undivided Proterozoic! Archean granitic rocks | supracrustal rocks (Snare Grp) - Mafic/intermediate intrusive rock (circular int.}- Fault-controlled Fe-alteration
- Unidvided granitoidimafic gneisses (Slave inlier) Dizbase intrusions (Hottah sill) RPMUDY| Geanitoids (mainly granite)

- Undivided granitoids! granitoid gneisses with some supracrustal rocks - NS trending diabaze dykes Granitoids (mainly granite) potentially with some supracrustal rocke

BB s.ovacrusiol rocks (vellowknite Gro) RS - trending diabase dykes (sill?) Sranioss (mainly araite) Thch gh
m ran 3 mainly gran mil ase
- Carbonate/mafic unit (Snare Group)? - NE-5W trending diabase dykes - Granitods (potentially srained)
ranitoids (potenbally straine

RPM Proterozoic undiided supracrustal rocks (Snare Grou
uiz P { P) background: high & medium resolution magnetic vertical derivative grey scale images
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VIAPPING EXANP

VICTORIA ISLAND

Surflcla! Geology Map Coverage

i RPM (Proposed and Current)
- Airphotos (Field Work?)
I: Reconnaissance - 1M
|| Mapped Area (500K and Below)
- Mapped (No Field Work) 250K

[

{2 Protected Areas

Reconnaissance - 250K

E EGS Coverage

IJRS and Geoscience
Canada
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LandSat Image
0 20 33 40 S0 w0
Kilometres
Scale 1:1 500 000
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Scaling-up study area NTS87/H/05 . =

NTS87H/05

-
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With the aid of recent reconnaissance-level field observations Wynniatt
Formation was divided into four sub-units (members) and these are recognized
throughout most of the map area.

U ndiilercntfated
ras Vovnniae |

The high spatial and spectral resolution of GeoEye image allowed to resolve subtle colour
and texture differences between massive stromatolitic dolostones and overlying and

underlying dolostones containing fine-grained interlayers (upper & lower carbonate
members).
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Maps:. .-

321 color composite GeoEye image
of the area

Geology, interpreted from 3D stereo
visualization of GeoEye images and field
observations
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Jacy geoelogical magp:...

= Faulis

Fauhs Fractures with minor offsel
- Franklin event dinbase il P 00 Sanduione, dolostone
- Kilisn Formation Furrumeeruouns | sconlormity
- Wyninaant Formation

| - Franklin event diahase sills
- Shaler Supergroup
~ - K ilian Fornustion

Wininasit Formmison

- Misio Inlet Fonmaton

I -undifferentialed

I -upper carbonate member
-seromatalitie member

- -black shale mensber

- <lower carbonsde member

- Minto Inlet Formation

Existing 1:500,000 geological map Geological map generated
(Thorsteinsson and Tozer, 1962; using GeoEye images

Hulbert et al. 2005),
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— Frulis
Cambro-Ordovician
| Viceoria Island Formation
[ ] Strpy member
B Ton dolostons member
- Lower clastic memibser
At Unconformity
P Franklin event gabbro sills
Shaler Supengroup
P Kilian Formation
Wynniat: Formation
-upper carbonate member
=sirarmatalitic mernber
~black shale memiber
<lower carbonate member

B dinto inket Formation

STITLAN

Geological map generated Geological map generated
using GeoEye imagery from field observations
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036

2 18 M
Km

B Gabbro/diorite(1) [ Vegetation [ ] Glacial till-1

I Gabbrofdiorite(2) - Cambro/Crdovician carbonates |:] Glacial till-2
I 1atkusiak basalt(l) [ |Kuujua Fm. quartz-arenites [ | Glacial till-3
- MNatlsiak basalt{2) -Wj?rmiatt Frm carhonates [ | Glacial ull-4
B Vatkusiak basalt(3) [ Evavorite rocks [ | Glacial till-5

B 1iasked pixels B Unclassified
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Accuracy for each repetition of RCM

90
80 —— Landsat (6bands)
& —m—SPOT
E 75 Landsat(bands 12347)
; 70 —3¢— Landsat{bands 12345)
o —— Landsat(bands 2345)
65 —g— Landsat(bands 1234)
60
55

1 3 &5 7 9 11 13 15 17 19 21 23 25 27 29
Repetition #

LANDSAT is still important as a mapping tool!
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2Rl gt Map o Hall Peninsula

RPM (Proposed and Current)

E Airphotos (Field Work?) Central Baffin Island

|| Mapped Area (500K and Below)
I Mapped (No Field work) 250K

[ Protected Areas

Reconnaissance - 250K

E EGS Coverage

i+l
Bl (resoues Besoyoesnaturtes Canada



Enhanced
LAMDSA T

(Fig. 3)

\j

Heads-Up

Enhanced Magnetic
data (Fig. 4)

\

Heads-Up

touch acreen oehnalogy R i ey _
(reprtzton) (okrpeetaion) Methodolo_gy for Visual
W | Interpretation
v v
Fmrrzls UL Structural Magnetic
Form Lines Domians

| | |
Calibration

Intersect predictive speciral
units with existing legacy geological
data (maps, field observations) - record
map and field attnbutes (lithology) in GIS
table (database) for speciral units (Table 3)

\J

Predictive Map Predictive Map
(spectral units and (magnetic domains and

. logic structures)
geologic structures) geo
(Fig. 6) (not shown)

] ]
\

Predictive Map
(combined LANDSAT
and Magnetics)

(Fig. 8)

Canadia




SPOT 10 m Panchromatlc band

Form-follatlon mapping Hall Penlnsula (East)

| e |
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Legend
all_ratios_mask_st.dat

RGB

B Red ferric iron ratio — red/blue (bands 3/1)

[0 Green ferrous iron ratic — SWIR /NIR (bands 5/4)

B Blue  clay ratic (SWIR/SWIR) (bands 7/5)

Legend
Land_MNF dat

RGE

[ Red  MNF component image 1
[ Green  MNF component image 2
Bl Blue  MNF component image 3

LANDSAT
Enhancements

i+l

Matural Resources
Canada

Ressources naturelles
Canada

Canadia




Ressources naturelles

Matural Resources

Canada

i+l



lineaments

<all othar valuss>
TYPE

= fipum e o s 1 - low

= fin ling from mag il -high
oy e from optical dota
—— mapdl svidence for a fau
LithContacts

<Al ol il
Type

infigemed - gulblis ECONINUOS CONEE!

ot speciral and mag contac

g contact (0 WY

wasable speciral contras!
maln_lith_cov_clip

<all other values>
RPM_UNIT

L LI

P PR UNIT 1a

B rem N b

RPM UNIT 1c

Il 77 un g

RPM UNIT Za

- O seessss s Kilometers Ly
8 12 16 | BT
PN UNIT 5

B remunm s
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SPECTRAL
UNIT

FPM3

FFPM4

g (]

FFM1

FPMla

FPMIb

FPMle

FPMI1d

FFPMZa

FPM2b

MAPUNIT 1
{Inter national
PolarM ap -
IPY-not shown)
(Harrison et al .,
201

orthogneiss

Igneous

intrusive

Intrasive

Intrasive

Intrasive

DESCRIPTION FIELD
UNIT (Fig
|

monzogr arte- Eneiss

tonalite (mafic
enclaves)

monzogr anite- quartz
tonalite feld spar
orthogneiss ETRISS
chamodkite - quartz
monzogranite o field spar
SYEenoer anite ENeiss
prammite - Eneiss =
semupelite buff, grey
prammite - granite,
gamet-hiotite- sty
quartz-feldspar gneiss,
Eneiss
prammite, Tusty
semipelite gneiss,
gneiss,
granite
prammite gamet- gneiss
biotite-quartz- (buff)-
feldspar granite
prammite - quart=
semipelite feld spar
ENeiss
monzogr arnite- quartz
tonalite feld spar
orthogneiss gneiss —
buff gneiss
monzograr te- quartz
tomalite feld spar
orthogneiss ENeiss

MAPUNIT 2

(Fig. 9

drift

drift

feldspar
EMEiss
gamet biotite
quartz
feldspar

rusty
paragneiss

RPMU NIT

Crthopneiss -
oI ogTanite-
tonalite
Intrasive -
arthogneiss

Intrusive -
chamokite

Meta-sediment
1- prammite-

semipelite

Meta-sediment
2 - psammite

Meta-sediment
J -psammite-
semipelite
Cneiss 1 -
quartz feldspar

Gneiss 2 -
quart feldspar
(clightly
different colour
than RPM2a)

MNatural Resources
Canada

Ressources naturelles
Canada

Integration (overlaying)
legacy data with RPM units
to add a lithological name
(when and where possible)
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Legacy geology Map - PM17- 1966

S
e \ -

Legend
lithology

<all oiher values>
unit

drift

preiss. bul and gray

®  gramile
mafic
& migmatite

quanz feldspar gneiss, sometimes granular
®  fusty gresiss
PM17_1966_01_UNITS_VIEW
<all oiher values>
UNITDESC1
Bictite granite
Biotite-quartz-feldspar gneiss
Dwift
Garmet-biotite-guartz-leldspar gneiss
Gneissic granite
Homblende-pyroxens gredss
Hypersthens granite
Limestons. minor shale
Kigmatie
Quartz-feldepar gneiss
Quanzie
Russty paiagness
Sillimanile gneiss and schist
Utirabasic rocks
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Canada
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SUMMARY.

RPM is an efficient (time, economic) way of expanding our
mapping coverage of Canada’s North

= A shift in paradigm for producing maps as well as field
validation
= Belief that it works — cultural shift for some!
= Recognize limitations — these are predictions but what map isn’'t?
= Training and mentoring!

= GEMS to map 60% of Canada’s North! = ECONOMIC
DEVELOPMENT and SOVEREIGNTY!!
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