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Magnetic data (compiled, levelled, interpreted)
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Petrophysical measurements
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_Lsoen Density will be used to constrain

DENSITY LOCATIONS inversions

 >43000 density measurements were
compiled from various sources (e.g. ME,
GSC, OGS, MGS, Footprint).
 >15000 were from Abitibi

* Few in Chibougamau
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Petrophysical measurements
80:’W 75:’W

SUSCEPTIBILITY LOCATIONS &

LS g

“150-n Mag susceptibility will be used to
constrain inversions
« ~36000 mag sus) were compiled from
various sources (e.g. ME, GSC, OGS, MGS,
Footprint).
 >13500 were from Abitibi

~*» Two sets of datasets are compiled (Abitibi
and Wabigoon subprovinces)
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' » Petrophysical data are systematically
characterised by mapped lithology.
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Density of
each major
lithological
unit

* Density characterisation
allows assigning
representative density
properties to each major
lithological unit for gravity
data modelling
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Boxplot analysis of density values of major lithological units within Abitibi

Greenstone Belt
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Susceptibility
of each major
lithological
unit
* Density characterisation
allows assigning
representative density

properties for gravity data
modelling
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Ultramafic
intrusives

* Breakdow
down of major r
types into sub-c|aJSSesock

Ultramafic intrusive
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Ultramafic
Intrusives

* Breakdown of major rock
types into sub-classes
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Ultramafic intrusive
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this hierarchy in the Abitibi Greenstone Belt shown on a log,, scale. The left column displays
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Physical properties measurements

* Geophysicists: Characterizing rock properties for modelling

e Geologists: Identifying anomalous locations

* Why is property different from elsewhere
 Alteration (clays or magnetite destroyed or created)
* Vein density (Byrne et al., 2019)
* Metamorphic grade changes
* Deformation (magnetite fractures into single domains)
* Different magma source
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How accurate are mag susc for geophysical modelling

Mag susc from outcrop (OGS) Mag susc from aeromagnetlc
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Comparison
of mag susc
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* Results should agree and
points lie along red dashed
line

e In areas of high mag susc,
remanent magnetization will
increase (or decrease) the
apparent susceptibility
estimate -

average of measured magnetic susceptibility [10

10 107 10° 10’ 10° 10°
grid calculated apparent magnetic susceptibility [10 391
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Comparison
of mag susc

LS
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* Results should agree and
points lie along red dashed
line

-
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e In areas of low mag susc,
nearby anomalies will
increase (or decrease) the
apparent susceptibility
estimate -

1072
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average of measured magnetic susceptibility [10
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grid calculated apparent magnetic susceptibility [10 391
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Comparison
of mag susc

Results should agree and points lie
along red dashed line

Other reasons for variability

Transcription errors
Operator error
Weathering
Geometric effects
Poor technique

Conclusion:

Mag susceptibilities that are
required to explain magnetic
data can vary by up to a
factor of 10 from outcrop
measured value

Outcrop values can be
varied by a factor of ten to
explain the magnetic data.
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Gravity data reduction and compilation

* Geosoft oasis montaj used for processing
* Free-air

* Bouguer slab

* Terrain correction
* Yields “complete Bouguer anomaly”

* Existing GSC gravity data compiled, reprocessed, QCQA and combined with ME gravity data.

v LSouth |Longitude Elevation Date Observe_gravity | Terrain Free_Air Bouguer_Anomaly Complete Bouguer Anomaly |t
11.0 -78.14 298.75 20170809 980767.6899 0.1332 -31.17448 -65.0100 -64.87678
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Chibougamau
transect

Previous geological work

e
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Detailed cross-section of the Chibougamau area. See Fig.1 for
abbreviations and the location of the cross sections (after Daigneault
et al. 1990).
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Geological map of the Chibougamau area, showing the distribution of the folds produced
during the D2 regional deformation. The location of two detailed cross-sections (A5 and C5;
see Fig. 2) is shown with thick straight black (modified from Montsion et al. 2017,

Daigneault et al. 1990, Leclerc 2008) -
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Geophysical Setting

- Qualitative interpretation of the airborne magnetic data
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The gravity data

5560000

5520000

5480000

480000

480000

520000

520000
Scale 1:500000
5000 0 5000 10000 150002000025000
e e ™

(meters)
NADE83 / UTM zone 16N

560000

560000

600000

600000

0000955

0000Z5S

00008vS

[T

0
9
1=
|
—l
1=
—l
(=]
- =
—l
—l
ol
—
H

Complete Bouguer anomaly map of combined ME and GSC

gravity data

Geophysical Setting

Aprox. depth, km

Qualitative interpretation of the seismic data

/
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Preliminary interpretation of ME seismic section, dotted pink lines show plutons, Dotted purple
lines are more continuous reflectors, orange lines mark breaks in reflectors (After Snyder and
Mathieu)
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2.5-D potential-field data modelling (constraints on the 2.5-D model)

Geological Constraints

Petrophysical properties

Susceptibilité

Densité (g/cm?) magnétique
- 15 Oyko do ciobase (x 107* SI),
- P— Lithologie N Intervalle Moyenne + écart type intervalle
TSRO IR, Pluton d’Opémisca
T2 Pl dePlowpN ey Monzonite 6 2,62-2,64 2,63+0,008 0,01-0,8; 24-43
31 Pieten i Chlbumpatinn [nsthy o1 hone) Pluton de Presqu’ile
19, Inushorss b s Bstogper {gnbiors, boucubibes ¢l pysenioled Tonalite 3 2,74-2,82 2,77+0,04 0,01; 0,2
GROUPS D'OPRMROA. Pluton de Chibougamau
© Parmation de Haty (lave andbtio ot Alckaenis) Tonalite 12 2,60-2,73 2,67+0,04 0,01-2,3; 10—40
§ Fomaton do Sl conglonict. e, bl ot GDiori(c 21 2,73-3,06 2,9340,1 0,01-2,3; 1853
roupe d'Opémisca
co—n" ‘Mm,.mwm.,_ I Formation de Haily 10 2,72-2,97 2,87+0,07 0,1-0,5; 14-34
G S S Formation de Stella 4 2,71-2,76 2,74+0.02 0,1-0,5; 6,3-6,5
S 2 L Formation de Daubrée 4 2,73-2,99 2,88+0,11 0,01; 0,6
X 3 Complexe de cummings
bl S Gabbro de Bourbeau 9 2,83-3,05 2,97+0,07 0,01-0,6; 3-8
GROUPE.DR ROV : Gabbro de Ventures 7 2,92-3,04 2.99+0,05 0.01-1,6; 1245
¥inni (b Mo s s S p— Dunite 2 2,72-274 2,73 110; 190
oo ARTATIdIn (o ioniing Finemsteten & AR ) Péridotite 6 2,66—2,79 2.73+0,04 72-130
¥ Formiaton e Mmin (batin celec ot (Ao RO Pyroxénite 5 3,12-327 3,21+0,06 0,8—8; 100
2 Formation de Wacoric (yuilo of pyrociestie lesxuee) 1 Complexe du lac Doré
; don u (i matcn p (DalgneaUIt et al' 1990) Anorthosite 2 2.99-3,00 2,99 0,01
v N T Granophyre 1 261 2,61 0.2
Groupe de Roy
Formation de Blondeau
Sédiments —tufs 24 2,66—291 2,79+0,06 0,01; 1,2
Andésite 8 2,75-2,83 2,794+0,04 0,01; 1,4
Dyke de gabbro 6 2,85-298 2,90+0.05 17100
Formation de Gilman
Basalte 11 2,80-3,23 2,99+0,13 0,01-1,6; 5—-11
Gabbro 5 2,90-3,12 3,00+0,08 0,01—-1,4; 6
Andésite 3 2,71-2,79 2,76+0,04 0,01; 0,4
Pyroclastite felsique 3 2,64-2.74 2,69+0,05 0,01; 0,1
Formation de Waconichi
Rhyolite 2 2,63-2,66 2,65 0,01; 0,1
Formation d’Obatogamau
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Andésite 1 2,65 2,65 0,05
Membre de Chrissic 2 2,68-2,74 2,71 0,01; 0.5
i Gneiss tonalitique (socle) 22 2,56-2,77 2,6740,05 =

Geological sections from previous geological and geophysical studies (Dion et

al. 1991)

Petrophysical properties from previous studies (Dion et al. 1991)
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2.5-D potential-field data modelling (constraints on the 2.5-D model)

seismic section
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2.5-D potential-field data modelling
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Preliminary interpretation of South profile
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Depth

Preliminary interpretation of Csouth profile
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2.5-D potential-field data modelling
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Conclusions

* Magnetic data compilation and processing - done 100%

* Physical properties acquisition - in progress 80%

* Physical properties compilation - in progress 80%

e Gravity data acquisition - in progress 80%

* Gravity and magnetic constrained 2D modelling - in progress 8%
e Gravity and magnetic constrained 3D modelling - to start 0%
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