Inversion of airborne geophysical data
over the Tli Kwi Cho kimberlite complex

An example of creating a geologic rock model from geophysical data

(Devriese et al, 2017; Fournier et al, 2017; Kang et al, 2017)
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Seven steps
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Diamonds in NWT

« (Canada:

— world’s 3 |argest
diamond producer

7.190,000

 Northwest Territories:
— Ekati and Diavik,

North (m)
7,170,000

7.150,000

o Tli Kwi Cho (TKC)
— 2 kimberlite pipes

1 1
490,000 520,000 560,000
East (m)




Geology of kimberlite pipes

« Kimberlites emplaced in granite Lake

Glacial till ——

\ Lake

sediments

 Three main kimberlite units

— Hypabyssal (HK): intrusive, igneous, non- PK
fragmented

— Volcaniclastic (VK): extrusive and
fragmental Basement
— Pyroclastic (PK): similar to VK, more
violent, and deposited after an explosive
event



3400‘+7.

1992

584 | -
555816 557566

DIGHEM Mag

132e6

60632

60584

60536

60488

60440

60392

60344

Total Magnetic Intensity (nT)

—xploration challenge

1992: drilled based on mag
anomaly

- disappointing diamond
content

- Poor location of initial drill
holes

How much information can be
obtained using airborne
geophysical data and 3D
inversion technology?



Technical challenge

AeroTEM Il data
+7.132x10° Times 28 micros * Negative transients
— AeroTEM (I and Il), and VTEM

3000

2500 .
* How do we invert:

- Conductivity

Northing (m)
o
o
8

- Chargeability

ot « What impact can polarization

information have on kimberlite

)]

1000 , . , 1 _ :
5565 5570 5575  5.580 exploration?
Easting (m) x10°
BT

60 —30 0 30 60 90 120 150 180 210
db./dt (nT/s)



Questions

Using only airborne geophysics:

— Qgravity
— magnetics
— EM

 How much information about a kimberlite
complex can be extracted with modern 3D
iInversion techniques”?

« (Can we create a geologic rock model using
airborne geophysical data sets”



Lake
Glacial till

PK

Physical Properties
Geology of Diamond pipe

A

sediments

Basement

Physical property table

Rock Unit

Glacial till

Host rock

HK

VK

PK

Density
Moderate

Moderate

Low-moderate

Low

Low

Susceptibility
None

None

High
Low-moderate

Low-moderate

Overall kimberlite: low density
HK: high susceptibility
VK and PK:

Low-moderate susceptibility
Moderate-high conductivity

Conductivity
Moderate-high
Low
Low-moderate
Moderate-high

Moderate-high

Chargeability
Low
Low
Low
High

Moderate-high

Table of physical properties for typical kimberlitic rocks found in the Lac de Gras region.



Surveys

7138500

7134500

(o™ | _?L,g

553000 557b00 561000

7130500
¢

— DIGHEM 1992 FEM, mag
Falcon 2001 Grav grad
AeroTEM Il 2003 TEM, mag o _
VTEM 2004 TEM, mag AeroTEM

Various ground surveys as well: NanoTEM, magnetic, and gravity
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Surveys
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DIGHEM
Falcon
AeroTEM I
VTEM

Various ground surveys as well: NanoTEM, magnetic, and gravity

O "li'«M'ﬁ!!%.'ﬁ:unnnmﬂhlh I

1992
2001
2003
2004

Ilm|IW“H&NI’H||| Mll :

FEM, mag
Grav grad
TEM, mag
TEM, mag

VTEM

 AeroTEM
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Surveys

7138500

7134500

i
(D

7130500

553000 557b00 561000

DIGHEM 1992 FEM, mag
Falcon 2001 Grav grad
—>  AeroTEM I 2003 TEM, mag )\ _
VTEM 2004 TEM, mag VTEM ~ AeroTEM

Various ground surveys as well: NanoTEM, magnetic, and gravity
12



Surveys

/

S
A

N\

7134500

7130500
(]
A

553000 557I000 561000

DIGHEM 1992 FEM, mag
Falcon 2001 Grav grad
AeroTEM I 2003 TEM, mag e
VTEM 2004 TEM, mag VTEM ~ AeroTEM

Various ground surveys as well: NanoTEM, magnetic, and gravity
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3400

1992

584 .
555816 557566

DIGHEM data (broad scale)

7200 Hz Quadrature

+7.132e6

3400 +7.132e6

Magnetic data

557566

60632

60584

60536

60488

60440

60392

60344

60296

60248
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Total Magnetic Intensity (nT)



DIGHEM data (broad scale)

+7.132e6

7200 Hz Quadrature Magnetic data

60632

60584

60536

60488

1

1992 60440

1

-60392

60344

60296

584 | : — | : =
555816 557566 55931 LBl 557566 60248
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Total Magnetic Intensity (nT)



Northing (m)

Potential fleld data

Gravity gradiometry data VTEM mag data

+7.133e6

+7.133e6

1700 1700

59866

w
Vo]
[o4]
w
(o]

59806

159776

950
- 59746

59716

59686

59656

200 & - r — 200
556800 557300 557800 556800 557300 557800
Easting (m)

59626

Total Magnetic Intensity (nT)



Dighem
(1992)

+7.133e6

1700

950 950

0 200

200
556800

556800

557300

557800

557300

AeroTEMI
(2003)

557800

dbz/dt (nT/s)

VTEM
(2004)

1700 +7.133e6
6
5
4
3
950 )
1
0
-1
200 -2
556800 557300 557800

dbz/dt(pV/A-m*)

M data (close to two pipes)

NanoTEM
(1993)

+7.133e6

1700

le—7

950

200

556800

557300

557800

1.50
1.25
1.00
0.75
0.50
0.25
0.00
-0.25
—0.50
-0.75
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dbz/dt (nT/s)



Inversion: a quick overview

| Forward
Forward modeling model
Model >
Flml = d space
[m] P <
Inversion

Minimize objective function
¢ = Pa + Bdnm

ba = [IWa(F[m] — dII3

dm = agl|W;(m — mo)”z
> a;||W;(m — mo)”

Data
space

¥y
UBC codes

&

SimPEG

18



Potential fields



Northing (m)

200

556800

Density: p

Recovered 3D model

Gravity gradiometry data Elevation (m): 311 m o DO-18 A-A’
> - E
[3Y]
. 3 S
Inversion ® g
w
9-556855 557299
= Easting (m)
2 22 o DO-27 B-B’
2 £r g |
@ 2 _ )
Er
5e
'ﬁ «~
3
R i
BT ~ 521556855 557299 557744
557300 Easting (m)
; [ |
Easting (m) 556855 557299 557744 0.800 -0.500 -0.200  0.100
Easting (m) glce
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Northing (m)

7133949

Density model

Elevation (m):

7134521

7133378

556855

557299
Easting (m)

311 m

557744

p anomalies

DO-18 A-A'
o
@
E,
§7
[
QL
w
§556855 557299 557744
Easting (m)
o DO-27 B-B'
@
E,
s
TR
>
QL
w

§ 556855 557299 557744
Easting (m)
-0.800 -0.463 -0.127
g/cc

Northing (m)

7133950

Anomaly contours

7134600

7133300

Elevation (m): 311 m ° DO-18 A-A'
_ R
E_ |
L2
©
>
L
w o 4
556900 557300 557700
Easting (m)
. DO-27 B-B'
_ R T
E_ |
&m
...... =
>
QL
w o 4
556900 557300 557700
1 Easting (m)
556900 557300 557700 -0.24 g/cc|
Easting (m)
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VTEM Mag data

159776

Susceptibility: x

29856 Inversion
59836 E

59806

59746

59716

Total Magnetic Intensity

59686

59656

9626

Elevation (m):

>

7134521
Elevation (m)

Northing (m)
7133949

Elevation (m)

7133378

Easting (m)

Recovered 3D model

DO-18 A-A'
o
R
~—
[
m
o
[=]
o™~
o
=556855 557299 557744
Easting (m)
. DO-27 B-B'
R
—~
: O
o
(=]
™~
o
= 556855 557299 557744

Easting (m)

[ T
0.000 0.004 0.008 0.012
Sl
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Northing (m)

k and p anomalies

Susceptibility model Anomaly contours
Elevation (m): 311 m . DO-18 A-A’ Elevation (m): 311 m b= ”:::::::::::8:0-18 A-:ﬁ:::::::::“’::
8 ,\8 A HEHHH AR
E — (=20 é : :
: :
m w o
S 556855 557299 557744 __ 556900 557300 557700
' Easting (m) £ Easting (m)
DO-27 B-B' g o DO-27 B-B'
o = w0 O T
E. £ 2 E
§7 §7
® S ®
> >
QL K
w w o
§ 556855 557299 557744 =] 556900 557300 557700
Easting (m) :3 Easting (m)
| D a ‘ A i
556855 557299 557744 0.000 0.004 0.008 0.012 " ss6900 557300 557700 -0.24 g/cc| 0.0065 SI(/0.002 SI
Easting (m) sl Easting (m)

Note: remanent magnetization is considered in the MVI inversion
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Geology of Diamond pipe

Interpretation

Lake

Glacial till Rock Unit
\\ Lake Glacial till

PK sediments
Host rock

HK

Basement

VK

PK

Overall kimberlite: low density
HK: high susceptibility
VK and PK: Low-moderate susceptibility

Physical property table

Density
Moderate
Moderate
Low-moderate
Low

Low

Susceptibility
None

None

High
Low-moderate

Low-moderate
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Northing (m)

7133950

7134600

7133300

Summary: potential fields data

Petrophysical model

Elevation (m): 311 m

o
R

311

Elevation (m)

500

311

Elevation (m)

A
557299
Easting (m)

556855 557744

o

o 4

DO-18 A-A'
¥
556855 557299 557744
Easting (m)

DO-27 B-B'

B i B’

556855

RO

557299 557744

Easting (m)

R1 R2
Rock units

Rock Unit

Glacial till

Host rock

HK

VK

PK

* Density
- Overall kimberlites (R1)

Density
Moderate
Moderate
Low-moderate
Low

Low

- Less dense then host

» Density + susceptibility

- High sus. (R2) - “HK”

Susceptibility
None

None

High
Low-moderate

Low-moderate

- Moderate sus. and low density— Either PK

or VK

- But cannot distinguish PK and VK!
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Electromagnetics



-M data

« Focus on DIGHEM and VTEM data
* Negatives in VTEM data is a challenge

DIGHEM AeroTEMII VTEM NanoTEM
(1992) (2003) 2004) 1993)

+7.133e6 ( +7.133e6 ( le—7

1700 £7:133¢6 1700 £1:133€6 150 1700 1700
2 80 6 A 1.50
150
0 - 5 1.25
120
6o . 1.00
0 ~ x 0.75
50 —~ v 3 E
£ e <
E 60 < S 0.50
950 a0 & 950 T 950 5 & 950
o N 3 0.25
30 o N
30 o 1 5
= 0.00
0
20 0 -0.25
10 e -1 ~0.50
0 —60 -2 -0.75

200 2 200 200 200 L
556800 557300 557800 556800 557300 557800 556800 557300 557800 556800 557300 557800

dbz/dt (nT/s)



DIGHEM data

Q900Hz Q7200Hz Q56kHz
1700 71336 1700 71336 1700 &7.133€6
104
92
412 = 80
410 = 150 = {68
950 18 & 950 a0 & 950 1s6
@ @
44
32
20
200 200 200
556800 557300 557800 556800 557300 557800 556800 557300 557800

Deeper Shallower

Bz (ppm)
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VTEM data

FEM data TEM data
Q7200 Hz 130 ps 410 ps 570 n

1700 gelal3320 1700 pekd2320 g75 1700 A1A33€0 1700 0.012
80 st 0.06
7.50 : 0.006
70 ’E 0.04
6.25 . 4 0.000
60 0.02
500 = = -0.006
£ 0.00 £
50 — <- T
3 375 < -0.012
950 a0 & 950 2950 - R -0.02 3950
~ 250 X AT E -0.018
@ N = -0.04 N
30 Q R a
125 © e ° -0.024
' : -0.06
20 :
0.00 ‘ 0.08 -0.030
10 _ s
L 1.25 0.10 -0.036
200 = | 0 200 -2.50 200 L ' 200

556800 55730 557800 556800 557300 557800 556800 557300 557800 556800 557300 557800

dbz/dt(pV/A-m*)



Four chargeable anomalies: A1-A4

130 ps 810 us . .
) asee Time decaying curves
1700 pemsraas g.75 1700 == — . 0.012
7.50 0.006 Al (-) |3
A2(-)
6.25 0.000 A3(')
A4 (+)
5.00 -0.006 —
E A4 (-)
3.75 -0.012 ‘;‘ bezszisied ;
950 > el
\J M - -~
220 0082 . s
Q £ ] : : 3 ‘:‘
L2 —0.024 : RS S S A S YT
-3 X X
0.00 —0.030 10 102 103
-1.25 0038 Time (micro-s)
200 —2.50200
556800 557300 557800 556800 557300 557800
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1700

DIGHEM

950

200

+7.133e6

556800

Positive

VTEM 1600
(EM-dominant)

1200

Northing (m)

@
=3
S

600 |-

4001

—
o
=]
=]

Conductivity inversion

L
w
o

557300 557800

Inversion

L 7133%100 Observed at 130.0 micro-s

N 1‘ ' 3

101].9

100.5

1000

1070.4

1009

10714

1071.8

55(;800 557000 557200 557400 557‘600 557800

Easting (m)

Northing (m)

Recovered 3D model

Elevation (m): 311 m

7133949 7134521

7133378

556855

557299
Easting (m)

557744

Elevation (m)

Elevation (m)

500

»
o
o
[SY)
o
o
556855 557299 557744
Easting (m)

DO-27 B-B’

500

)

o

o

N

o

o

556855 557299 557744

Easting (m)
| ]
1021) 103‘0 104.0
Resistivity (£2m)
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Northing (m)

7133950

7134600

7133300

Interpretation: k, p,and o

Anomaly contours Petrophysical model
Elevation (m): 311 m . DO-18 A-A’ Elevation (m): 311 m . DO-18 A-A'
@A _RJA A'
E_] E. '.'
§° W §"
4 . S
QL ™~ [
wo 4 wo -
556900 55,7'300 557700 _ 556855 557299 557744
Easting (m) E Easting (m)
. DO-27 B-B' 2 o . DO-27 B-B'
. R R HH T 'l‘g: a _ Q B i B'
£ o zd E_
5+ e
S ®
Do 8
- w o 4
356900 Ea:;:’:o?m) 357700 S 556855 557299 557744
g ﬁ Easting (m)
556900 557300 557700 -0.24 g/cc| 0.0065 SI |0.002 SI = ; -
Easting (m) 556855 557299 557744 RO R R2 R3
- Easting (m) Rock units
* Helps to delineate top part of DO-27 (Till) R3: Low p
Moderate k

* R1 and R3 could still be either PK or VK .
High o
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Conductivity: kimberlite or lake sediments”?

Can we see a conductive pipe below the till?

Moderate

Density
Susceptibility
Conductivity

E
c
S
2
g
k]
.

3

ot

Moderate
None

Moderate-high

None

Low

DO-27 (B-B')

Low-moderate

High

Low-moderate

Moderate-high

N

100

200

Easting (m)

Low-moderate

Moderate-high

10%9

Resistivity (2 - i)

Elevation (m): 318 m

7134521

Northing (m)
7133949

7133378

556855 557299
Easting (m)
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One more physical property

Chargeability



Obtain IP data

 EM-decoupling: IP = Observation — Fundamental (EM)

Observed Fundamental (EM)

Observed at 410 micro-s Estimated at 410 micro-s
+7.133x10°
0.06
1600 0.448
0.04
1400 0.392
10.02
. 10.336 __
1200 | =, N
= 0.00 £ S
§, ..:— n:z\‘u“f".
(o)) T~ ~L
£ 1000 0.02= =
£ g 0.224 =
° o
§ ) 0.04 % =
800 ey 101689
0.06
600 0.112
0.08
0.056
100}
—().10
0.000
0 200 100 600 800 0 200 100 600 800

Easting (m) +5-568x10” Easting (m) +5-568x 10°



—_

Northing (m

EM-decoupling:

Observed

Observed at 410 micro-s

+7.133x10°

1600

1400

1200 F

1000

300

600

100 F

40.02

0 200 ll’)li 600 800

Easting (m) +5.568 % 10°

Obtain IP data

IP = Observation — Fundamental (EM)

0.06

0.04

0.00

0.06

0.08

—(.10

Fundamental (EM)

Estimated at 410 micro-s

0

200

100 600
Easting (m)

800
+5.568 % 10°

0.448

0.392

10.336_—

0.112

0.056

0.000

IP

Raw IP at 410 micro-s

..

0

200 100 600 800
Easting (m) +5-568x10°

0.06

0.04

40.02

0.00

1-0.02

1-0.04

0.06

0.08

-0.10

dt (pV/A-m")

~

db
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3D IP inversion

IP data Recovered 3D model

Elevation (m): 311 m DO-18 A-A’

. o
Raw IP at 410 micro-s ' ' ' 3
0.06 - Eg________:’_@f ________
[sY o
0 c o
0.04 3 S8
~ g
l A1l o
0.02 . w
= Inversion S
0.00 = o - - -
& 556855 557299 557744
0.02 ,S: E - Easting (m)
~ <
- 23 . DO-27 B-B'
0.04 E E 9 8 T T T
° s "™ .
. - I (R S N R T oI
0.06 = - b
E5r----- A
0.08 _5 =3
§ N ey
—0.10 E ﬁ
0 200 400 600 800 Q
Easting (m) +5.568 % 10° Ll 8 f l N
~ 556855 557299 557744
\\ Easting (m)
dI P (t) — fo’}(t) 556855 557299 557744 0.000 6.933 13.867
Easting (m) Pseudo-chargeability (s~*)

G(0x): Sensitivity function
7: Pseudo-chargeability

Kang et al. (2016)
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Pseudo-chargeability (

Raw IP at 130 micro-s

IP data

8.4
7.2
6.0
18 :S‘
=
3.6 E
S
24 3
=
12 ©
0.0
-1.2
-24
0 200 400 600 800 .
Easting (m) +5568x10

Observation

Observed at 130 micro-s
+7.133x10°

6.0
1200 18
E
= 36
£ 1000
=
z 24
(=}
z
12
0.0
“12
—24

0 200 400 600 800 R
Easting (m) +2-568x10

IP = Observation

Estimated at 130 micro-s

db./dt (pV/A-m")

0 200 400 600  s00
Easting (m) +5:368x10°

- Fundamental

>
Inversion

db./dt (pV/A-m)

Northing (m)

Recovered 3D model

Elevation (m): 311 m

7134521

(2]
<
[+2]
a2l i
(3]
=~ ) TS
B!

o]
~
[+]
lvls R 1
@
~

556855 557299 557744

Easting (m)

Elevation (m)

Elevation (m)

3 DO-18 A-A’

556855 557299 557744
Easting (m)

g DO-27 B-B’

91556‘855 557‘299 557|744
Easting (m)

0.000 66.667 133.333 200.000

Carly): 7

Pseudo-chargeability (s—*)
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Pseudo-chargeabllity (Late): 7;

Raw IP at 410 micro-s

IP data
0.04
l Al
0.02
000 F
=
—~
A2 —-0.02 3,
°
0012
A3 °
—0.06
—0.08
—0.10
0 200 400 600 800 i
Easting (m) +5.568x10°
Observed at 410 micro-s Estimated at 410 micro-s
+7.133x10°
0.06
1600
0.04
1400 Al
0.02
1200 <
£ 000
§ 1000 2 :
.é A2 —0.02 5
5 k]
4 —0.04 3
800 Aa %
—0.06
600
Al —0.08
100
—0.10
0 200 100 600 800 0 200 100 600 800

Easting (m) +5.568x10°

IP = Observation

Easting (m) +5.568x10°

Fundamental

>
Inversion

0.448
0.392
0.336
0280
02202
3
01689
0.112

0.056

0.000

Northing (m)

Recovered 3D model

Elevation (m): 311 m

7134521

T T

7133949

7133378

A

556855

557299 557744
Easting (m)

Elevation (m)

Elevation (m)

o DO-18 A-A’

8 T T T

5""""".@' """"

o

o 4

N

o

o 1 1 1

556855 557299 557744
Easting (m)

o DO-27 B-B’

8 T T T

»

o

=g i

T

o

o 1 L !

556855 557299 557744

Easting (m)

0.000 6.933 13.867

Pseudo-chargeability (s~*)
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Northing (m)

Anomaly contours

=M and |IP summary

Cole-Cole parameters

7134600

7133950

7133300

Elevation (m): 311 m ° DO-18 A-A’ R q q
' ' ' ? ecovere 1M anatT
= - 10 T T
5 s e o A1
© : :
> . ] O O
o 0.8 | § 22
s 3 e e A3
= 556900 557300 557700 A§‘|
Easting (m) - 0 ,.'\l e o A4
E o 4T
o DO-27 B-B’ '_g o 1@ 1
8 = T DB 1
P oo D % OII : '
=l Wpe 7| S I A
o .I / . 7 ‘
K5 X D N W
L) /Y
o 0.2F ey ® ;’\;-lg ----------------------- /‘l -----------
= 556900 557300 557700 ;’ § I II
4 Easting (m) .. .o' ® l\ /
' ' ' 0.0 ! Lo .
Mg My, Time constant (micro-s)

* A4 has greater time constant

« A1-A3 have small time constant
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Northing (m)

7133950

7134600

7133300

Interpretation: adding 77 and 7,

Anomaly contours

Elevation (m): 311 m

Elevation (m)

Elevation (m)

DO-18 A-A'
o B
2 B EE
o .:.'...::
m Rl
o |
556900 557300 557700
Easting (m)

-27 B-B'

557300 557700

Easting (m)

556900

557300 557700

Easting (m)

556900

-0.24 g/cc  0.0065 Sl |0.002 SI|
[1250 a-m[[55.057][s.05]

Northing (m)

7133950

7134600

7133300

Petrophysical model

Elevation (m): 311 m
] @ ;
556855 557299 557744
Easting (m)

Elevation (m)

Elevation (m)

0

o©
R

311

o

500

311

DO-18 A-A'

A ' AI
556855 557299 557744
Easting (m)

DO-27 B-B'

B ] B!
556855 557299 557744
Easting (m)

RO RIL R2 R3 R4 RS
Rock units

Distinction between PK and VK

PK deposited after an explosive event
PK has greater pore size than VK
Result in greater time constant: t
R4 (small ) — VK, R5 (greater 1) - PK
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Northing (m)

7133950

7134600

Petrophysical model

Elevation (m):

311 m

AA A'
.

2

7133300

556855

557299

Easting (m)

557744

Elevation (m)

Elevation (m)

500

311

o

500

311

o

Final Interpretation

DO-18 A-A'

i ' :
556855 557299 557744
Easting (m)

DO-27 B-B'

B i B
556855 557299 557744
Easting (m)

RO RL R2 R3 R4 RS

Rock units

From airborne geophysics

Rock Unit

Glacial till

Host rock

HK

VK

PK

Density
Moderate
Moderate
Low-moderate
Low

Low

Susceptibility
None

None

High
Low-moderate

Low-moderate

Conductivity
Moderate-high
Low
Low-moderate
Moderate-high

Moderate-high

Chargeability
Low
Low
Low
High

Moderate-high

Table of physical properties for typical kimberlitic rocks found in the Lac de Gras region.

Interpreted rock table (RO-R5)

Rock p K nE N, T Interpre-

Unit tation
RO | Mod. | Low | Low | Low | Low | N/A | Host Rock

MRl | Low | Low | Low | Low | Low | N/A | Kimberlite

W R2 | Low | Mod. | Mod. | Low | Low | N/A | PK or VK
R3 | Low | High | Low | Low | Low | N/A HK

W R4 | Low | Mod. | Mod. | High | Low | Small VK

B R5 | Low | Mod. | Mod. | Low | High | Large PK
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Comparison with 3D geologic model
Plan map (100 mbsf)

Elevation (m): 311 m . Elevation (m): 311 m

From geophysics From drilling

7134600
7134600

— —
E o £
LD v%
29 2o
— ™
c o = ™
T~ éé hy
o o
Z b

7133300

7133300

556855 557299 556855 557299 557744
Easting (m) Easting (m)
s ——
RO Rl R2 R3 R4 RS Host Tl HK XVK VK PK
Rock units Rock units

« HK, PK, and VK are delineated in 3D
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Comparison with 3D geologic model

3D cut-off volume

From geophysics

RO Rl R2 R3 R4 RS Host Tl HK XVK VK PK
Rock units Rock units
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Synthesis

Interpreted rock table (RO-R5)

From geophysics |

Rock p K o NE NL T Interpre-
Unit tation

RO | Mod. | Low | Low | Low | Low | N/A | Host Rock

MRl | Low | Low | Low | Low | Low | N/A | Kimberlite

W R2 | Low | Mod. | Mod. | Low | Low | N/A | PK or VK

R3 | Low | High | Low | Low | Low | N/A HK

WM R4 | Low | Mod. | Mod. | High | Low | Small VK

W R5 | Low | Mod. | Mod. | Low | High | Large PK

Main source of information

RO Rl R2Z R3 R4 RS
Rock units

* R1 (kimberlite): from density (gravity)
 R2 (PKor VK): from conductivity (EM)
* R3 (HK): from susceptibility (mag.)
R4 (VK): from IP (small )

« R5 (PK): from IP (large T)

Host Tl HK XVK VK PK
Rock units



Synthesis

Interpreted rock table (RO-R5)

Rock p K o NE NL T Interpre-

Unit tation
RO | Mod. | Low | Low | Low | Low | N/A | Host Rock

MRl | Low | Low | Low | Low | Low | N/A | Kimberlite

W R2 | Low | Mod. | Mod. | Low | Low | N/A | PK or VK
R3 | Low | High | Low | Low | Low | N/A HK

WM R4 | Low | Mod. | Mod. | High | Low | Small VK

W R5 | Low | Mod. | Mod. | Low | High | Large PK

From geophysics |

Main source of information

RO Rl R2Z R3 R4 RS
Rock units

* R1 (kimberlite): from density (gravity)
+ R2 (PK or VK): from conductivity (EM)
* R3 (HK): from susceptibility (mag.)

* R4 (VK): from IP (small 1)

« R5 (PK): from IP (large 1)

From drilling -

Limitations for kimberlite characterization

« PK: only recognized upper portion
» HK: dipping sheets; magnetics does not have resolution
* In general, limited depth resolution

Host Tl HK XVK VK PK
Rock units



How could we improve the interpretation?

What if drill holes were available?

» Geologic logs
- Identifies rock units
- Structural constraints

» (Geophysical logs
- bound constraints

RO Rl R2Z R3 R4 RS
Rock units

From drilling -

Host Tl HK XVK VK PK
Rock units
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How could we improve the interpretation?

From geophysfos ” What if drill holes were available?

,\ » Geologic logs

- Identifies rock units

v o1

- Structural constraints

» (Geophysical logs
- bound constraints

RO Rl R2Z R3 R4 RS
Rock units

From drilling -

Update geophysical inversions and interpretation

Host Tl HK XVK VK PK
Rock units
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