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LINE 4E - 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)
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Titan-24 MT & DCIP Surveys

Line 400E — 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)

Vismand Exploration Inc.
Mirage Project

LINE 4E - 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)
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Quantec Geoscience Ltd.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys

Mirage Project

Line 400E — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

LINE 4E - 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Titan-24 MT & DCIP Surveys

Line 400E — 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

LINE 4E - 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
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Titan-24 MT & DCIP Surveys Mirage Project

Line 400E — 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)
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Titan-24 MT & DCIP Surveys

Line 400E — 2D MT RLM TM+TE Inversion (starting from_1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

LINE 4E - 20 MT RLM TM+TE Inversion (starting from 1000 ohm-m halfspace)
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Line 800E — 2D UBC Smooth DC Resistivity Model
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LINE 8E - 2D UBC Smooth DC Resistivity Model
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Titan-24 MT & DCIP Surveys

Line 800E — 2D UBC Smooth IP Chargeability Model

Vismand Exploration Inc.
Mirage Project
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Line 800E — 2D UBC Null Con IP Chargeability Model
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Quantec Geoscience Ltd. Vismand Exploration inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 800E — 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)

LINE 8E - 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)
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Line 800E — 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)
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Line 800E — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project
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Line 800E — 2D MT PW TM+TE Sharp Inversion {starting from smooth 1D PW model)
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Titan-24 MT & DCIP Surveys Mirage Project

Line 800E - 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

LINE 8E - 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 800E — 2D MT PW TM+TE Inversion (starting from 1000 ohm-m haifspace}

Vismand Exploration Inc.
Mirage Project

LINE 8E - 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
10008 800S 600S 4008 2005 0 200N 400N 600N 800N 1000N
400 400
= ~ i B
< T X7 T —
S / / S E
< ,7 o ‘. / = e ..ﬁ = i =
200 —- - — 200
[ | N - = e
// -\‘ g
y
£ 100000
f - ?,9225 SURVEY SPECIFICATIONS:
_ o 0 4385; QCH TITAN-24 Desteidadiont Aurirys Remebe-Refermrc
A 3311 Coantwate Sysiem Asray
£ \ — 24 framdengs ey Al
E ) 14454
z \ i 1096 PFROCESSING HISTORY:
o 3 J s a3t DS Accpustien: Term Seres Sasrpsing (48%0 800 120H)
= - |~ 2;1 Tima-Senas o] Statsics
< 20 | -200 363 Imvraion: 20 MT Sy Tade TE irom 1000 ohvim hatspece
5 1 /‘_.—’ 2754 Gootonis Monal rms mastt: MaXS- 100G, Mas S0 #ers.
o | 2 %"53‘ PLOTTING PARAMETERS:
\] 12C God Coll Size 25 mives.
f 91 Carvamue Grioding
| 892 Fifter Appaed 0 Haning Faer
[ X S22 ol Zones Bt Aree P
-400 400 ggg oy o
| e ?%2 . ,r._'.--.-.l.u.-.
s 12 R
) - ...ﬁ..,..., v
.\\ /,/ 1 iy it
500 |—> —/ ~ 600 -
\ \ N / S~
\ Scale 15000
l o 4w e e we o
B\ e —_—
; Vismand Exploration
800 — — e - 800
. oF =" 1} L i Mirage Project - Patrick Grid
- = e [ g i Temagami, Ontario
4 i B LINE BE
/f_‘:. e Fie i \ | \ i TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
-~ e e _,-"”-- L N 0 T 59 T TE from 1600 ten-m halfypece
1000 A — 34 -1000 [E——
10008 8008 6008 4008 2008 )] 200N 400N 600N 800N 1000N @ Quantec frrowsepvpi
eosclence Tormma, ON v 35
&L}_‘ ome o camnrr Owie: Octoder, 2008 ]andmll'wl Aaproved by: KK

CAQ00602T — November, 2008

APPENDIX D223



Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 800E — 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)

LINE 8E - 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)
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Quantec Geoscience Ltd.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 800E — 2D MT RLM TM+TE Inversion (starting from 1D Det model)

LINE 8E - 2D MT RLM TM+TE Inversion (starting from 1D Det model)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 800E — 2D MT RLM TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

LINE 8E - 2D MT RLM TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 800E — 2D MT RLM TM+TE Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

LINE 8E - 2D MT RLM TM+TE Inversion (starting from 1600 ohm-m halfspace)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

2D Resistivity (Z=50m) — 2D UBC Smooth DC Resistivity Model

Vismand Exploration Inc.
Mirage Project
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

2D Resistivity (Z=100m) — 2D UBC Smooth DC Resistivity Model
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

2D Resistivity (Z=200m) — 2D UBC Smooth DC Resistivity Model

2D RESISTIVITY (Z=200m) - 2D UBC Smooth DC Resistivitiy Model
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

2D Resistivity (Z=400m) — 2D UBC Smooth DC Resistivity Model
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

2D Chargeability (Z=50m) — 2D UBC Smooth IP Chargeability Model

Vismand Exploration Inc.
Mirage Project
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

2D Chargeability (Z=100m) — 2D UBC Smooth IP Chargeability Model
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

2D Chargeability (Z=200m) — 2D UBC Smooth IP Chargeability Model

2D CHARGEABILITY (Z=200m) - 2D UBC Smooth IP Chargeability Model
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

2D Chargeability (Z=400m) — 2D UBC Smooth IP Chargeability Model
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2D Chargeability (Z=50m) — 2D UBC Null Con IP Chargeability Model
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2D Resistivity (Z=50m) — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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2D Resistivity (Z=100m) — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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2D Resistivity (Z=200m) — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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2D Resistivity (Z=400m) — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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2D Resistivity (Z=1000m) — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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LINE ON - 2D UBC Smooth DC Resistivity Model
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Line ON — 2D UBC Null Con IP Chargeability Model
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line ON — 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)

LINE ON - 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line ON — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

LINE ON - 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
1200W 1000w soow 800W 400W 200W 0 200E 400E 600E 800E 1000E 1200E
400 400
Q—:; o~
200 P 200
1
L0 —t ;??32 SURVEY SPECIFICATIONS:
I~ o 0 23852 Q1 TITAN-24 Dritriution Arvery+ Riamoie- Anberance.
» [~ e Aty Coormrates
g T — gg”g et Bpacang 100m Ay Tansor AMY
@ e 15085 Operwiors. QGL - Fauches, N
£ S, 14454
z . 10965 PROCESSING HISTORY:
[+ < w}g Data hcqpinition: Tere Senss & (485 5000412007
2 Time-Baes Fiotas Slatmics
<« ; R 4786 Processie Piacim: Geciookim) R )
z 200 200 3831 iversaon 200 MT EAY Thee Tz} hom 1000 chm-m hatsparcs
a 2754 Tocioon Medel s mate. Mt 1006, Max 50 843
w 1533 PLOTTING PARAMETERS:
1202 Qnd ot Size 25 mawws
912 Graaong riomm Curvans Gridng
692 Fiar Apphed: OX e Filer
./,_-.-_—"/ o G0 T, ok e v 5
400 I~ 400 % i T 1 Aoty
\ i TR
2 12 ool el
'x_\;“\\.‘ ’ea""__,"' Vs
-600 800 e
Scale 1 5000
e we e me e e
Vismand Exploration
800 800
Mirage Project - Sudnip Grid
- + Temagami, Ontario
e o LINE ON
i TITAN-24 ARRAY MAGNE TOTELLURIC BURVEY
£/ z ® r 1D WY PV T TEipha) (rom 1990 Gumrm Bolivpace
1000 < - -1000 rearor et
1200W 1000w 800w 600w 400w 200W /] 200E 400E 600E 800E 1000E 1200E @ QUBIIEEE 77t s e om0
et Geoscience Toroaw, O sy s
[ FOO———— lwmmnmmﬂ Approved by: KX
CA00602T — November, 2008 APPENDIX D251



Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line ON — 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

LINE ON - 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line ON — 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)

Vismand Exploration Inc.
Mirage Project
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line ON — 2D MT RLM TM+TE Inversion (starting from 1D Det model)

Vismand Exploration inc.
Mirage Project

1000W

800w

LINE ON - 2D MT RLM TM+TE Inversion (starting from 1D Det model)

600W 400W 200W 0 200E 400E 600E 800E

1000E

1200E

400

200

-200

ELEVATION (metres)

-400

-800

B 5
T

%

400

200

-600

SURVEY SPECIFICATIONS:

PROCESSING HISTORY:

Dars dcrginice: Tieve Sooms Samoiog (44x+0600+ 1200 |
Tma-Saet : Rikunt Sastates

Proeusing Piatiore: Geckoo (i)

Iversicn: 20 MT RUM TMITE trom 10 e

Guactcacen Maes s v M- 10pe, Max 50 ears

PLOTTING PARAMETERS:

Geala 15000

wodw s w we ue

]

Vismand Exploration

/®

1000w

CA00602T — November, 2008

800w

|{_‘ 3 / ! ) Fal
&, |/ MU AN
\ 7 / A

600W 400W 200W 0 200E 400E 600E 800E

APPENDIX D254

1000E

1200E

0P S hd AT AT v s

-800

-1000

Mirage Project - Sudnip Grid
Temagami, Ontario
LINE ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
2D WT RLM TN T, froem 10 0wt

[pp——
™

T Jpactnt Avv, bt b0

Tormaio, O u6v b4




Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line ON — 2D MT RLM TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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LINE ON - 2D MT RLM TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line ON — 2D MT RLM TM+TE Inversion (starting from 1000 ohm-m halfspace)
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 400N — 2D UBC Smooth DC Resistivity Model

—
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 400N — 2D UBC Smooth IP Chargeability Model
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Quantec Geoscrence Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 400N — 2D UBC Null Con IP Chargeability Model

LINE 4N - 2D UBC Nuli Con IP Chargeability Mode/!
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 400N — 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)

LINE 4N - 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 400N — 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)

LINE 4N - 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 400N — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 400N — 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)

LINE 4N - 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
1000W 800w 600W 400W 200W 0 200E 400E 600E 800E 1000E
400 400
5\ . . = R y
= \ "l (@ — f]
y \ — AL AR . ()
200 - - 200
! ey — |
/ | |
= _// \ 1
b s 100000
| 1585 SURVEY SPECIFICATIONS:
| = 0 0 43652 a 3k wr
Z o I
5 25119 .
2 19085 :
< 14454
z 10965 PROCESSING HISTORY:
=] 333;3 ~N o Tae s Wr9600- 120Hz)
2 4786 P
200 200 3831
g e % n
w I fgg PLOTTING PARAMEYERS:
P 1202 G Colt Sure: 35 matres
{ ( A GI"-'MGXWPI&
l.‘ "\_\‘\\ }‘ . 2225 Comoury: Logenmrenic 5 iveisioec)
400 s ! . 400 398 Colens Zoring: Ecrmi Avws (Ryn 04)
| i : 302 e Tornen U1 derwy
& il 229 P
— e e 174 T
Susgezsatly —>] 132 o
e T 2wy S
r = e
800 ! ,‘ 800 e
I' i Scake 1:5000
L o e e wm w xe
| ~ g
/
\M ] Vismand Exploration
" Mirage Project - Sudnip Grid
|\ Temagami, Ontario
— LINE 4N
TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
2D MY PW THS TE [10as 1000 Ghet-is hathipece
-1000 -1000 [T r—
1000W 800W 600W 400W 200W 1] 200E 400E 600E 800E 1000E @ QUANESE o i it
Geosclence Torgia, ON M6V 38
[P — - ) 3 _ S o - S —— - ] Project Ret. 8: CA00602T l Agpreved by KK

CA00602T — November, 2008 APPENDIX D263



Quantec Geoscience Lid.
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Line 400N — 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 400N — 2D MT RLM TM+TE Inversion {starting from 1D Det model)

LINE 4N - 2D MT RLM TM+TE Inversion (starting from 1D Det model)
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Line 800N — 2D UBC Smooth DC Resistivity Model

LINE 8N - 2D UBC Smooth DC Resistivity Model
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Titan-24 MT & DCIP Surveys Mirage Project

Line 800N — 2D UBC Smooth IP Chargeability Model

LINE 8N - 2D UBC Smooth IP Chargeability Model
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Line 800N — 2D UBC Null Con IP Chargeability Model
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LINE 8N - 2D UBC Nuli Con IP Chargeability Model
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Line 800N — 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)
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LINE 8N - 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)
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Quantec Geoscience Ltd.

Titan-24 MT & DCIP Surveys

Line 800N — 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)

Vismand Exploration Inc.
Mirage Project
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Quantec Geoscience Ltd.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys

Mirage Project

Line 800N — 2D MT PW TM+TE(phs) Inversion (starting from 1000 chm-m halfspace}

LINE 8N - 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Line 800N — 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
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LINE 8N - 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 800N — 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)

Vismand Exploration Inc.
Mirage Project

LINE 8N - 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)

1000W 800w 600W 400W 200w 0 200E 400E 600E 800E 1000E

1200E

1400E

400

200

ELEVATION (metres)

400

-800

. A

>
|

-800

=

-1000

1000W 800W

g Geamns by 1. gt

-1000
1000E

800E

600W 400W 200W 0 200E 400E 600E

1200E

1400E

OWOL 1 CANHIT AT ATt m0v_RESO0

SURVEY SPECIFICATIONS:

QCH TITAN-24 Distrtutng Amary» Pamots- Betereccn
Gyumem ATy Coonanases

Opols pacing. 100m Adray Terser AMT

Cpmrsiors: OGL - Facher, N

PROCESSING HISTORY:

Duts Acquiion: Tivs Seriey Sarngirg (4836004 120Hz)

Time-Barws Processng: Rotus eessacs

Processng Paioim: Cotociain

\rnvaenion: 700 MT LM Thts TE(pim) from 10 Dat

Geamcacia, Modes s masit. M- +Opct. Max 50 dery

PLOTTING PARAMETERS:

Logarishenc (5 ivalsiec)
Comnar Zorwng Equsd Aved (Rves i)

Pl
Ppararss
(Bodlol
=

e

Scawe 1:5000

v e me e e
[

Vismand Expioration

Mirage Project - Sudnip Grid
Temagami, Ortario
LINE 8N

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
20 AT ALM TS TR(phs) trom 10 Det

barropes  Provmesns
Quantec Gocscisnce Lo
116 Spadns dve, Suie 400
Torceo, ON MMV I8

@ Quantec
Geosclence

Date: Ocrodar, 2008 —‘ Project Ref. 3: CAODSOIT | Approved by: KK

CA00602T — November, 2008 APPENDIX D275



Quantec Geoscience Ltd.

Titan-24 MT & DCIP Surveys

Vismand Exploration Inc.

Mirage Project
Line 800N — 2D MT RLM TM+TE Inversion (starting from 1D Det model)
LINE 8N - 2D MT RLM TM+TE Inversion (starting from 1D Det model)
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Line 800N — 2D MT RLM TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

LINE 8N - 2D MT RLM TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Line 800N — 2D MT RLM TM+TE Inversion (starting from 1000 ohm-m halfspace)
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2D Resistivity (Z=50m) — 2D UBC Smooth DC Resistivity Model
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2D Resistivity (Z=100m) — 2D UBC Smooth DC Resistivity Model

Vismand Exploration Inc.
Mirage Project

2D RESISTIVITY (Z=100m) - 2D UBC Smooth DC Resistivitiy Model
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58 SURVEY SPECIFICATIONS:
‘g; Quantec TITAN.24 Distributad Aray System
13 Coordinate Sysiem: UTM Coordinales
19 Dipole Spacing. 100m metres Array: Pole-dypole
55 Operators: QGL - Faucher, N
54
'?g PROCESSING HISTORY:
i Dats Acquisiton. Full Wavetorm Sampling (240 samplesss)
631 Time-Senes Processing: Robust Statistice
954 Processing Piattorm: QGI Quicklay(tm)
89 tnversion: 2D UBC Smooth DC Rasistivitiy Moded
85 UBC Modei misfit: Converges to Npts, Max 100 ers
02
1. PLOTTING PARAMETERS:
ﬁ Grid Ceil Size: 25 metres
it Gridding: Minimum Curvature Gridding
02 Fiet Appked: OX Hanning Fiter
28 Conlours. Logarithmic (10 levels/dec)
74 Colour Zorang: Equal Area (Resss 1bl)
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Quantec Geoscience Lid.
Titan-24 MT & DCIP Surveys

Vismand Exploration Inc.
Mirage Project

2D Resistivity (Z=200m) - 2D UBC Smooth DC Resistivity Model

2D RESISTIVITY (Z=200m) - 2D UBC Smooth DC Resistivitiy Model
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18 PROCESSING HISTORY:
f Data Acquisibon Full Wavetorm Sampling (240 samples/s)
31 Time-Series Processing: Robus! Statistics
54 Processing Piatform QGI Quickiay{tm)
89 inversion. 2D UBC Smoath DC Resistivhy Mode!
83 UBC Model misfit: Corverges to Npts, Max 100 ers
12 PLOTTING PARAMETERS:
22 Grid Ceff Size: 25 matres
z « G - Minimum Curvaturs Gridding
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

2D Resistivity (Z=400m) — 2D UBC Smooth DC Resistivity Model

Vismand Exploration Inc.
Mirage Project

2D RESISTIVITY (Z=400m) - 2D UBC Smooth DC Resistivitiy Model
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SURVEY SPECIFICATIONS:

Quantec TITAN-24 Distributad Acray System
Coorcinate System. UTM Coordinates

Dipoe Spacing: 100m metree. Aray: Pole-dipole
Operstors: QGL - Faucher, N.

PROCESSING HISTORY:

Data Acquisibon” Fuil Waveform Sampling (240 samples/s)
Time-Series P : Robust Stabstics

Processing Platform: GGI Quickiay(tm)

tmversion. 20 UBC Smooth DC Resistiviliy Modet

UBC Modei mwsfit: Converges to Npts. Max 100 iters

PLOTTING PARAMETERS:
Grid Cal Size: 25 metres

Gridding: Minimute Curvalure Gridding
Fiker Applisdt: OX Harvung Fter
Contours: Logarithmic (10 Jeveis/dec)
Cofour Zoning: Equal Area (Resis.bl)
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Quantec Geoscience Ltd.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys

Mirage Project

2D Chargeability (Z=50m) — 2D UBC Smooth IP Chargeability Model

2D CHARGEABILITY (Z=50m) - 2D UBC Smooth IP Chargeability Model
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289 PROCESSING HISTORY:
by Data Acquisition” Full Wavetorm Sampling (240 sampieste)
) Time-Series Processing: Robust Statistics
192 Processing Platform QGt Quickiay(tm)
167 tnversion: 20 UBC Smaoth (P Chargeability Model
(TR UBC Mode! misfit Corverges to Npts. Max 100 iters.
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op PLOTTING PARAMETERS:
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Quantec Geoscience Lid.
Titan-24 MT & DCIP Surveys

2D Chargeability (Z=100m) — 2D UBC Smooth IP Chargeability Model

Vismand Exploration Inc.
Mirage Project
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SURVEY SPECIFICATIONS:

Quanisc TITAN-24 Dastnbuted Array System
Coordinate System. UTM Coordinates

Dipole Spacing: 100m metres Array: Pole-dpoie
Operaloss: AGL - Faucher, N

PROCESSING HISTORY:

Data Acquistion: Full Waveform Sampling (240 sampless)
Time-Series ing: Robust Statistics

Processing Platform: QGI Quickiay(tm}

tnvergion: 2D UBC Smooth P Chargaability Model

UBC Model misfit: Converges to Npts. Max 100 ters.

PLOTTING PARAMETERS:
Grid Cell Size: 25 metres

Gridding: Minimum Curvature Gridding
Fiker Appied: OX Harning Fiker
Contours: Linear (1 &5

Cokour Zoning: Equal Area (Colour.thi)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

2D Chargeability (Z=200m) — 2D UBC Smooth IP Chargeability Model

Vismand Exploration Inc.
Mirage Project
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SURVEY SPECIFICATIONS:

Quanec TITAN-24 Distributed Amay System
Coordinate System' UTM Coordinales

Owole Spacing. 100m metes Array: Pole-cipole
Operators' QGL - Fauches, N

PROCESSING HISTORY:

Daia Acquisition: Fuil Waveform Sampiing (240 samples/s)
Time-Senes Processing: Robust Statistics.

Processing Platform: QG1 Quickiay(tm)

inversion. 2D UBC Smooth P Chageabiity Mode!

UBC Model misfit: Converges to Npts. Max 100 ters

PLOTYTING PARAMETERS:

Grid Ceft Size. 25 metras.

Gndding: Minimum Curvature Gridding
Fiter Applied: OX Hanning Fiter
Contours: Linear (1 & 5 mrad)

Scale 1:6000
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Quantec Geoscience Ltd.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys

Mirage Project

2D Chargeability (Z=400m) — 2D UBC Smooth IP Chargeability Model

=
2D CHARGEABILITY (Z=400m) - 2D UBC Smooth IP Chargeability Model
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2 g 21 Opesstors: QGL - Faucher, N,
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289 PROCESSING HISTORY:
iy Data Acquisdion Full Waveform Samping (240 sample/s)
y Time-Series Processing. Robus! Staistics
192 Processing Piatform: QGI Quickiay(tm)
167 inversion. 2D UBC Smooth 1P Chaigeabidy Model
14.1 UBC Model misfit: Converges to Npis, Max 100 iters
1ns
0d PLOTTING PARAMETERS:
6.4 Grid Cell Size: 25 meires.
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Quantec Geoscience Lid. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

2D Chargeability (Z=50m) — 2D UBC Null Con IP Chargeability Model

2D CHARGEABILITY (Z=50m) - 2D UBC Null Con IP Chargeability Model
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PROCESSING HISTORY:

Data Acquisition: Ful Waveform Sampling (240 samples/s)
Time-Seret Procesting: Robust Statistics

Processing Platform QGI Quickisy{tm)

tnversion: 2D UBC Nu: Con IP Chargeabiity Model

UBC Modet mvsfit: Converges to Npts. Max 100 iters.

PLOTTING PARAMETERS:
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

2D Chargeability (Z=100m) — 2D UBC Null Con IP Chargeability Model

2D CHARGEABILITY (Z=100m) - 2D UBC Null Con IP Chargeability Model
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%69 PROCESSING HISTORY:
;“; Data Acquiskion: Full Waveform Sampling (240 samples/s)
1 Time-Series Processing. Robust Statistics.
182 Processing Platiorm: QG! Quickiay(tm)
187 inversion: 2D UBC Nuh Con 1P Chargeabikty Model
144 UBC Model misfit: Converges to Npts, Max 100 ilers.
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Quantec Geoscience Ltd.

Vismand Exploration Inc.

Titan-24 MT & DCIP Surveys Mirage Project
2D Chargeability (Z=200m) — 2D UBC Null Con IP Chargeability Model
2D CHARGEABILITY (Z=200m) - 2D UBC Null Con IP Chargeability Model
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= Data Acquision” Full Waveform Sampling (240 samplesis)
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192 Processing Platform: QGI Quickiay(tm)
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Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

2D Chargeability (Z=400m) — 2D UBC Null Con IP Chargeability Model

2D CHARGEABILITY (Z=400m) - 2D UBC Null Con IP Chargeability Model
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Quantec Geoscience Lid.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys

Mirage Project

2D Resistivity (Z=50m) — 2D MT PW TM+TE(phs) Inversion {starting from 1000 ohm-m halfspace)

2D RESISTIVITY (Z=50m) - 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

2D Resistivity (Z=100m) — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

2D RESISTIVITY (Z=100m) - 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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SURVEY SPECIFICATIONS:

QCI TITAN-24 Distributed Array +Remote-Reference
Coordinate System: UTM Coordinates

Dipole Spacing’ 100m metres Axay: Tensor AMT
Operators. QGL - Faucher, N.

PROCESSING HISTORY:

Data Acquision. Time Senes Sampling (48k 3600+ 120Hz)
Time-Senes Processing: Robust Statstics.

Processing Platform” Geotoots{tm)

irversion. 2D MT PW TM+TE(phs) from 1000 ohm-m hattspace
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PLOTTING PARAMETERS:
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Line OE — 2D UBC Smooth IP Chargeability Model
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Line OE - 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)
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Line OE — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Line OE — 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
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Line OE — 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)

LINE OE - 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)
12008 1000S 800S 600S 4008 2008 0 200N 400N 600N 800N 1000N  1200N
400 400
s W Yol =
—r =
b\ e - T B ) I/
200 i i - ) f! J‘ ! “v- \“""‘- —— _~ '.. 200
= — o ¥ i i
e s = \ W o
] bt 4 A =i g .
H \ ’ [ I 100000
‘] s g?x SURVEY SPECIFICATIONS:
— 0 — 0 43852 QCt YITAN-24 Csirimiesd ArvnysRsmons Relererce
g | ! ¥ 331138 ety Sr: ity Do
4 i W 2511 Digos Specing 100M Aty Tensor AMT
H s v i AN Cpeesirs: UL - Fancre. 1.
E = 4 ) 14454
z ' S 4 10065 PROCESSING HISTORY:
[} e _,” | gg}g D A Tiné B 12050)
B . : f pEavy YMWM“S?M«
< a0 ; e = pr T — 00 33 vaesion: 70 T ALM ThdwTElghs) iroen 100 Dt
g ¥ 2, - il - i 12 ! 2754 actoc 40w rma MSHE Maxs- 10001, Ma 50 B
o : - f 30 PLOTYING PARAMETERS:
™y W g | 1202 s Con Sirw, 25 mawres
™ 1 . - ) 912 Gt Warrem Curvaiae Gootg
G ’ - 697 Fmar Appliod OX Mareueg Fiser
_‘_-/ ;'_ 52§ Contoun Logrthre: (§ Mrvels. dec )
e 4553 .'I 398 Cokonat Zoowng Ecqus Area (Resa i)
00 7i 400 302 T e A
. ) # Gy
/ W Tl
”f.l baies
600 T 800 e
Scala 15000
<28 AL S, S
\ 4
13 A Vismand Exploration
-800 — e -800
f o \ Mirage Project - Zit Grid
§ ' A L = Temagami, Ontario
, 4 vEge 5 LINE oF
7 o) TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
| i 30 M RLM T TE{phe} rom 1D st
i d — -1000 [y rem—
12008 1000S 8008 600S 400S 2008 (1] 200N 400N 600N 800N 1000N  1200N @ ?sm 8 e o
3 sosclance Toronto, O MY 38
= - B v+ cammsent o mrremyntaey | D49 OC000r. 1008 | Aropect et o cAc0bIT | Appraved by: KN
CA00602T — November, 2008 APPENDIX D304



Quantec Geoscience Lid.
Titan-24 MT & DCIP Surveys

Line OE — 2D MT RLM TM+TE inversion (starting from 1D Det model)

Vismand Exploration Inc.
Mirage Project

12008 1000S

800S

LINE OE - 2D MT RLM TM+TE Inversion (starting from 1D Det model)

600S 4008 2008 0 200N 400N 600N 800N 1000N  1200N

400

ELEVATION {metres)

400

-200

-400

/

12008 10008

CAD0602T — November, 2008

8008

600S 4008 2008 0 200N 400N 800N 800N 1000N  1200N

APPENDIX D305

SURVEY SPECIFICATIONS:
QI TITAN-24 Diadritsbnct Aty * Ramote Rateonncs
Coortrats

Aoy
Capuim Sipacing: 100m Aniy. Tenser AMT
Opmraors: QA - Facrm N,

PROCESSING HISTORY:

Duls Acquestion: T Senes. Samplng {48 #8000+ 120M2]
Time-Serms Processng: Rotand Bliics
Proceusng P Georoom(im |

e 30 T RLM TiTE brom 1D Det
Gacnools Mods! s muedt Mack- 1000t Max 50 s
PLOTTING PARAMETERS:

Grid Cpll Siow 25 rrasirnn,

Tt T MY vty

N
P

4 0
‘Scaie 1:5000
b8 e i M w m
)

Vismand Exploration

Mirage Project - Zit Grid
Temagaml, Ontario
LINE OB
TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
20 MT AL TWI TE Noam 50 Dot

[y —

e T

oo Grm s i

M 118 S Ave, S 408
eascience T, O MY 26

Oare: Octoner, 2008 | Prapect met.£:CAGOOIT | Appraved by KK



Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line OE — 2D MT RLM TM+TE(phs) Inversion {starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

12008 10008 800S

6008

4008

2008

200N 400N

600N

LINE OE - 2D MT RLM TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

800N

1000N

1200N

ELEVATION (metres)

CA00602T — November, 2008

12008 10008 800S

6008

4008

2008

200N 400N

APPENDIX D306

600N

800N

1000N

1200N

SURVEY SPECIFICATIONS:
QCH TITAN-24 Diniited Acsiy s Famois-Retesrce

CoonBngts Sysien Aimey Cormdnmtes
Dwpole Spacing 100m Arary. Tensor AMT
N

PROCESSING HISTORY:

Data Atcpisidion: Tame Sivies. Samplng {48k 9800+120Hr)
ooy alon o Ly

Proceng Putiem Geuocntin |
evariicn. 20 MT AL Thts TEipha) from 1000 ohm-m halfspace:
Guatacrsin, MoOM il et Mand- 10001 Max 50 gers.
PLOTYING PARAMETERS:

Gog Coll Bsrm 25 masoes.

Gooding: Mrwwm Curvare
Fior Acold. OX Harveng Fis
Cortoun. 15 wsin/dec)

Cotons Zonwg Equil Aved s X
Tk T M1 by

R

an

Scale 15000

% b @ e e o e e
) )

Vismand Exploration

Mirage Project - Zit Grid
Temagami, Ontario
LINE OB
TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
O MT RLM T TE{pha) irem 1000 ohen-m hatfopace

© pusntec T
eosclance Taronw, ON MEV IKE

PPy PepEp— poores oy




Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line OE — 2D MT RLM TM+TE Inversion (starting from 1000 ohm-m halfspace)
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Line 375E — 2D UBC Smooth DC Resistivity Model
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LINE 375E - 2D UBC Smooth DC Resistivity Model

800S 600S 400S

2008 0 200N 400N 600N 800N 1000N 1200N
400 400
= = = e/ S ! X
/d \ /' 3 A
200 e ——— - = — 7 i ‘- 200
—— A \\‘_— - e 2l ) {‘: —~ o |
7 . "iony, YA = / ~ reay
= . ¥ Vo1t I 3
@ A : » 1 1 | -3
E H i =)
£ p /\ | \ \
E 0 — a . +— ot 0
é ) / ) | \ i’
z 108 Lo peymsssT] e M = \\.- . P
o 3 p— -~ . X ,_, -K‘"-H___ \
-200 e : ST : —f— = e 20
- > 3 \ B T
" . = Rl
400 - N ;_ -400
N
-600 - SE : 800
N 7
. ,// 3
800S 600S 4008 2008 0 200N 400N 600N 800N 1000N 1200N
CA00602T — November, 2008 APPENDIX D308

10000
6918 SURVEY SPECIFICATIONS:
4786 Quaniec TITAN-24 Disinbuted Arsy Sysiem
3311 Coontinats Sysiem Away Comhnaies
%253‘ Dipuse Spacing’ 100m Ascay Poie-dipols
oG - N
1096 Trunsmiier: ZERO GGT-30 (32 kWj+ ZMG-30
15 PROCESSING HISTORY:
36 Dala Acquison Full Wavetorm Samahng (249 samplevs)
% ;-u_-u o, Gl Qe
:; Iversion. 20 UBC Smooth DC Rassstivity Mae:
8: UBC Mode mistis. Convarges to Npts. Max 50 dery
g j PLOTTING PARAMETERS:
27 Ore Call Siva: 25 meies
191 Guieing Curvabas Doding
Fillgr Apoliod OX Harning Fer
132 Centours ieveinioes)
:“ Coiour Zomng: Erpasl Acva (Fses 1)
|4
30
21
14
qunvily

Vismand Exploration
Mirage Project - Zit Grid
Temagami, Ontario
LINE 375E

TITAN-24 ARRAY DC RESISTMTYIP SURVEY
20 UBC Bmooeh O Raeksvity Model

[P—
i E ii tec O Gemommein
Su-clance Halmprshonin

Foroako, 0N arcy e

Py P p—



Quantec Geoscience Lid.

Vismand Exploration Inc.

Titan-24 MT & DCIP Surveys Mirage Project
Line 375E — 2D UBC Smooth IP Chargeability Model
LINE 375E - 2D UBC Smooth IP Chargeability Model
800S 600S 4008 2008 0 200N 400N 1000N 1200N
400 200
%00 SURVEY SPECIFICATIONS:
::-: Quanies TITAN-24 Distabated fvray Systom
P WS“‘I"‘ An:'y:rm
387 vmoglsx'c:em-ubmnwh IMG-30
200 200 o~ PROCESSING HISTORY:
_ 32" Ol Aoquession Full Wavelonn Bampeng (240 sampies's)
w 3 Temee-Sars Procesang Statabos
£ 7 85 Precessng Plastorm GGL Guesiayam
2 =y 269 Inverson 20 UBC Smooth 1P
£ 204 UBC Mool it Comeages 10 i, M 50 ers
z 218 PLOTTING PARAMETERS:
[<] ] - [\ 192 Goct Ct Buzes 25
= 10 G Marsenuun Corvaae Gesking
< AR Fillr
E AR} Cordry Linear (1 & 5 M
w 115 Coiimat Zonung. Equal Arsal (cosour Inf)
w 80 Vi P G- Dt
84 h.,-_—.'.~'-"'
-200 200 23 % @
il Y
! Chargeabifity z
i o s
| \ arviom
\ Scate 1.5000
P A
400 400 i ~—
Vismand Exploration
Mirage Project - Zit Grid
Temagami, Ontario
600 600 LINE 375E
. ard TITAN-24 ARRAY DC RESISTMITYIP SURVEY
¥ 10 UBC Smoom I Chargashismy Model
[EEy—
Guari e Lk
8008 600S 4008 200S 0 200N 400N 1000N 1200N E Quantec i e
Fﬂa‘—m—» Lrp4 i . ] - o [t Ot 200 sttt [ st

CA00602T ~ November, 2008

APPENDIX D309




Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 375E — 2D UBC Null Con IP Chargeability Model

Vismand Exploration Inc.
Mirage Project

LINE 375E - 2D UBC Nuli Con IP Chargeability Mode!

CA00602T - November, 2008

800S 6008

4008 2008 0 200N 400N 600N 800N

APPENDIX D310

1000N

1200N

800S 600S 4008 2008 0 200N 400N 600N 800N 1000N 1200N
400 400
500
o SURVEY SPECIFICATIONS:
489 Cuamec TITAN-24 T sinbuted Amay System
h Coordnaie Syt 1
423 Dipcie 100m Artsy Pole-ipole
397 Operators: OGL - Fauchw:. N.
Transmiler: ZERO GGT .23 (32 kW)+ ZMG-30
200 200 372
.8 PROCESSING HISTORY:
. 21 Data Acquustion F.! Wavelorm Samphig (240 samplesis)
[ 20% Timg-Garies Process . Robust Statistics
|4 Pricuseg Ptiom: G5L Quckiay(m
£ 268 fvarsion 20'JBC Nuii Cor 12 Chargessiiiy tiodel
£ 244 URC Model m "t Converg: ta Npls. Miux S0 #ers
z 218 PLOTTING PARAMETERS:
o o 0 82 Grac 2 s
1= 18.7 o dn - ahen Grddicg
< 141 Fi ¢a  _0X Y™
> c g {5 _ L.
= ‘L6 C o EslAn o B
a 20
84 3 [N
38 IV
-200 200 33 N )
Chargeabiity PR
L -
-
Scale 1:5000
Moo B et
400 400 —
Vismand Exploration
Mirage Project - Zit Grid
Temagami, Ontario
600 800 LINE 375E
YITAN-24 ARRAY DC RESISTMITYIP SURVEY
70 6B taa Coa ¥ Chargoaniiy tiodel
[r—

. e it e i

Ovemter: Gooucterrcs L.

L@ s.olcmnca

s e 7008 | proyec Ao - Ca008017 | Aperives iy 6

116 Bpostmns Ave, Do 40
Taraet, ON Ay 708




Quantec Geoscience Lid. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project

Line 375E — 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)

LINE 375E - 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW mode)
800S 600S 400S 2008 0 200N 400N 600N 800N 1000N 1200N
400 400
p— [ —— — g ———
e ——— o B e
| ) —— S——
200 ——= - 200
e I 74
t 5 <
\ \_\ s ’_r’
rd N SURVEY SPECIFICATIONS:
- 0 - " 0 Qe e e e
H NG A it . o - 3
I ! -~ / N, Lor
5 w, / - N
; b .‘}’ PROCESSING HISTORY:
o ™ i Data A« 0 s Sa 9600+ 120Hz)
E / e St o 5 proo . .
% 20 et : \ =3 o8 F - — -200 o ‘zoz TP THTT 1D Pw
@ : e - = / PLOTTING PARAMETERS:
| " sm -
{ | F > )
400 - \ - 400
| ' ' | T -
\ | 1 s @
5. 3 f -
600 1 - 600
! / Scale 1:5000
| / n_ s e o m ome w
Vismand Exploration
-800 -800
{ Mirage Project - Zit Grid
/ Temagaml, Ontario
y LINE 3788
f TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
| / o [ \ 0 $harp MT PW TS TE(ptw) frora scmooth 10 P
-1000 - 1000 P —
800S 600S 4008 2008 0 200N 400N 600N 800N 1000N 1200N @ QUANLEC v st
Geoscience Torsmia, 00l 4BV 38 H
o casmearaamaow-nesang | O08: Ootster 2004 !"wﬂd'»'umv Aspraved by: KX J'

Mg et by Pt

CA00602T — November, 2008 APPENDIX D311



Quantec Geoscience Ltd.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys

Mirage Project

Line 375E — 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)

LINE 375E - 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model)
8008 600S 400S 2008 0 200N 400N 600N 800N 1000N 1200N
400 : 400
== = -
l/’_ s 'r':-'-—-. _—— - _:Fr\' - ~— ey - ey =
- o — o = Sy
; Xl A\ > < - | ) < ) =
200 : — — 200
N’ 1. = - :
I\ & AN i ¥ -
v i~ — Jt’ { /4
| \ ] . /" 1
1 S ' SURVEY SPECIFICATIONS:
- . 1 . o]
P 0 - - 0 23852 Q01 TITAMN, 24 Destrinnd Acrays Rericts- Rearsce
4 | \ 3113 Coorsnule Syse. Aney Comromaes
£ /. ,I i / 25119 D . Tyeem
] AL L \ 19055
£ , 7 S \ 14454
z | / R | 10965 PROGESSING HISTORY:
o 4 ! | gg‘g Dot Actpunsice:: T Sotis Samparg 148K 00+ 170M7)
< \ Al O8 o
b 200 [ 2 -200 3631 Irvarsn 7D Braep MT PYY TM TE fioms sancem 10 PR
E t i 1 2754 Gecrocks Liasel s Ml WexS-10pct, Max 20 e
w | f | 2082 PLOTTING PARAMETERS:
' 1202 G2 Col Bipw 25 maves.
912 Griceling . M Curvisturg Groding
{ 692 Filler Appeea 01X Hanning Far
, \ . sl oo lmeecEee
<400 ik ] b 400 i% SR
| ! ;
/ : 174 vl i
/ | i gg ,fz,»/g‘,-_sﬂg!__g J,_&')
1 | estativiry I i
‘\ .F — N ,_.,_:. .
600 800 .
{ pe 5 Scale 1:5000
Ko ke e me m
———
| Vismand Exploration
-800 |
} 800 Mirage Project - Zit Grid
Temagami, Ontario
“ 1 LINE 375E
| TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
| ot o it v e o
1000 1000 [ovTe———
800S 600S 4008 200S [\ 200N 400N 600N 800N 1000N 1200N @ QUATIEEC s sorv e
: Geosclence Toruato, G Mbv 26
g . Pl o Tt CrorT v i Dote: October, 2008 lhmka.l:amn Approved by: KK

CAQ0602T — November, 2008

APPENDIX D312




Quantec Geoscience Lid.
Titan-24 MT & DCIP Surveys

Line 375E — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration Inc.
Mirage Project

LINE 375E - 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)

800S 600S 400S 200S 0 200N 400N 600N 800N 1000N 1200N
400 ? 400
e e—— \
B = e s !\__ ——mmtp— -
| —= T = =
20 y i s i - — 20
\ ' e
! N — _-_:/ \ \»_z';f
N
i N N 100000
2% 585452 SURVEY SPECIFICATIONS:
= o £ S o Sl acr e
G ) 3113 , , "
[ 25118 il 5
4 19055
E o 14454
z % 10965 PROCESSING HISTORY:
o \ . g}g ™ e & 8 960D+ $20Ha)
-
< -200 e 1200 3(71381 Prot uz:n chm.v o
E f ) 2754 G A w
o \ | 2089 PLOTTING PARAMETERS:
0\ | 1202 [ - 25
\ 912 & -
\ | 893 F =
e MG
)
400 = ] -400 0z ' W,
' @ T
s A 00 - -
/ \ ikl
600 . i ST e iy ,‘. | 500
N f qedms ezl Scale 1:5000
\\\ = _M‘;j-_:_('“-:‘ E";.'__-
. i A
i
=5 Vismand Exptoration
-820 =~ -800 " "
/ Mirage Project - it Grid
e A — Temagami, Ontario
/"' 52 =1 LINE 378E
~ N s vl — -+t TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
! |'I( 20 MT PW THeTEipia) from (600 oheran hpifpace
-1000 : E - -1000 [E—
800S 600S 400S 2008 0 200N 400N 600N 800N 1000N 1200N @ Quantec frrad iyl
Ge08clence Tomummna, O NIV 208
o o e = st «Nm{mowm.ml Im”l-’w7| Approved by. KK

CA00602T - November, 2008

APPENDIX D313



Quantec Geoscience Ltd.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys

Mirage Project

Line 375E — 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)

~
LINE 375E - 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
800S 600S 400S 2008 0 200N 400N 600N 800N 1000N 1200N l
400 400 ‘
_/‘J i 7 ]
200 . - 200
Shapsie s — 9 ?
= i 4 — =
o8 SURVEY SPECIFICATIONS:
— 0 R 0 43652 QC! TITAN-24 Distridndad Asrary » R Reternncs
E — B ’ d 331 13 Coordinity Syslam: Ay Cocranates
£ | o e P 25119 e oy Tmat ALY
g el J 19055 ¥
g § = 1 N PROCESSING MISTORY:
(=] £ a316 it Actuasstion: T ms-mlm‘mmm
= | 2388 Time-Senes Fmv Sransiics
E 200 -200 3631 invaruon: mnvwrwmmmumm
) | I 2754 Gacanoin LIOOS TS MISKE MaxS-10pct. b 50 sers.
w | | %Osg?, PLOTTING PARAMETERS:
Grid Col Size 2% motres.
912 Mewrum Curvstus Giidang
892 Filar Appbest 0% s
= 525 Gonloue: Logerfam. (3 Mvein dec |
R 398 Cokou Zoning: Eusl A.wnn-wr
400 - 400 302 o s
% i (| 3% —
— L 174
R 1 ‘,/g 19,
%1l | i Lﬁm"“‘ % AR
600 - 600 e
& A Scals 15000
= s wm we m w e
o Lt
v - Vismand Exploration
800 - 800 - - -
4 Mirage Project - Zit Grid
| Temagami, Ontaric
[ LINE 3752
| | TITAN-24 ARRAY MAGNETOTELLURIC S8URVEY
| 2D MT P TS TE Mom 1000 oem-m Nalfypace
1000 - I 1000 s——
8008 600S 4008 2008 0 200N 400N 600N 800N 1000N 1200N @ QUANEEC 1 om0
Geosclence Toromio, O M8V 26
Wy Bt by ! P o8 £ CASTT AT TR er—arssrsy | DM October. 2008 ‘mﬂo“.amr Approved by: KX

CAQ0602T — November, 2008 APPENDIX D314



Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 375E — 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)

Vismand Exploration Inc.
Mirage Project

LINE 375E - 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)
10008 800S 600S 4008 2008 0 200N 400N 600N 800N 1000N 1200N 1400N
400 400
T -
P "
200 200
g < 100000
& = g?ggg SURVEY SPECIFICATIONS:
) 0 — [4] 43652 G TITAN-24 Dissritused Atray+ Resmasie- Redtenncn
: ’ { . =Xy 33113 CRtmia Syt oy Colinlng
£ | \ : i e e
E 1 : k 14454
p e e T 109685 PROCESSING HISTORY:
<] # \ | = 3315 Dt Accuesdion T Seres Samping 45k -9600¢ 1 20Hz)
= - \ | 4:7’;2 Time-Sarwrs ot Statmtcs.
< 200 — - 200 ag3y avarion ST FLM Th+T8 gha) o 15 et
E : | 2754 Geoatoois Model s misft MazS-10pa. M 50 den
o / | ! %‘gg?, PLOTTING PARAMETERS:
| 1202 Gkt Gl Suze 35 masims.
| 912 Gty Mrsrum Curvases GRoong
J f 692 Filee Apgiet OX Harvwg Fitee
Y, 525 Contours. Logarmr (5 Wvelsidec)
398 Cotns Zomng: Ecusl Ared (Mess 24)
400 - - — - 400 302 S
b ) 132 A
/ / \ (S = hs
-800 800 e
: A R
| I8 s b r» — -
. | Vismand Exploration
800 E
T e, &0 Mirage Project - 2it Grid
\ ' A4 - o Temagami, Ontario
LINE 375E
TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
! 20 MY RLM This TEpts) brom 10 Dt
1000 - — -1000 prrm— 1
1000S 800S 600S 400S 2008 0 200N 400N 600N 800N 1000N 1200N 1400N | @ Mm T e
| eoscience [——mr— l
L
ey S - - o e [T Y U [ r R Py [

CA00602T ~ November, 2008 APPENDIX D315



Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 375E — 2D MT RLM TM+TE Inversion (starting from 1D Det model)

Vismand Exploration Inc.
Mirage Project

LINE 375E - 2D MT RLM TM+TE Inversion (starting from 1D Det model)

|
| 10008 800S 600S 4008 2008 0 200N 400N 600N 800N 1000N 1200N 1400N
| ‘
| 400 400
e N -
“ =
200 200
| ' ~ ik
~ 3 ) ki 3 : - / 100000
. o S T — {
T & — | 5858 SURVEY SPECIFICATIONS:
| . 0 i 0 G TITAN- 24 Qeuiribustict Aerirye Resrote-Retharsnce
| - 7 . 43652 Cotrinals System: Aty Coorinates.
g / \ 33113 T LT
H / | \. o \ 25119 Comeukes. QGL - Fauschar, b
E { = fioed
.z N ! 10963 PROCESSING HISTORY:
g jr — ] 2%8 ?ﬂm Tume s:::mm—om*mv
’ 5 am 2 = . 200 3639 e 4 T LM TRRTE bt 105
- 4 A 2754 Gt MOGEI RT3 Msht: Maxs-10pct, Man 5) defs
f @ 4 i 2088 o groma paraneTeRs:
| PLores 1202 Gk Gt Bira 75 rrstres
[ 7 2 391% Find Aopm OX Harrang i |
| A oer Y 528 Cortias, Logantferar (6 vaiuec) |
<2 Colous Zonarn). Ecu Ared (Flassm 124)
400 400 398
5 302 Tams, Towsr T ey
@ o
e | 132 M /5
[ ’ L v 1y R i
t | e
i -
| -600 + -600
. 1 Scaie 1.5000
\ @ 0w e w_me wm e
\ - tonaers)
1 \ Vismand Exploration
800 —— -800
3 Mirage Project - Zit Grid
L T o, Temagami, Ontario
LINE 3732
| l TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
| | 20 Y RLM YU TY from 10 xt
1000 1000 = ———
10008 800S 6008 4008 2008 0 200N 400N 600N 800N 1000N 1200N  1400N I. @ Quaritec prysbopapdion |
ecscience

CAQ00602T — November, 2008 APPENDIX D316

[——y |’

ot s s | Do Ovmenvose | promet s s casossr | poprmet i |




Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys Mirage Project
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10008 800S 600S 400S 2008 0 200N 400N 600N 800N 1000N 1200N 1400N
40 | 400
|
y A e
< A, e
= ) & - e Bl
w0 o= A R ‘/P 200
= ol Br :
b = ] s
= ;;85453 SURVEY SPECIFICATIONS:
™ 0 - 0 13659 I TITAN: 24 Deirbute Aoy Aot Retrerce
g | %g: }g mﬂ-:ww» ‘Worwy Tamscs AMT
E 19055 Operwiory QG - Fauchel, N
E 14454
z 7 PROCESSING HISTORY:
<] | 8318 Das Tema Serias 5 12004r)
=t oS 8310 Time-Sane Procesteng Flopust Suinics
= s [ / 4786 7
Z -200 7 T -200 3831 nearaicn, 200 WT RLM Thde TE{jhe | sorm 1000 cvs-m Peaagmom
= | Vi 2754 Do oxded v il Mat-0pct, Mk 50 St
] | i i B / 20% PLOTTING PARAMETERS:
] f | f 1202 Gl Cel iaw 25
/ ! (.-' 8§12 Granang
H / | § Fior Apghect 0X Hannng Filae
( '- , il copnsioten,
400 1 ; <00 303 N
-4 { 536  Topn WT oy
| f 174
] : 132 <
. | —tie k‘:ﬁ”" ;
800 4 500 .
- | Scale 15000
: Tt e
e e e PERERER S | T e :
= 1 | Vismand Exploration
800 - - 800
e S T Mirage Project - Zit Grid
- B e o, | Temagami, Ontario
e rr ol | LINE 378E
\ 1 TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
3l 1 l 0 MT AL Thde TELh) irom 1004 ohurrm hata peoe
-1000 -1000 R
10008 800S 600S 400S 2008 0 200N 400N 600N 800N 1000N 1200N  1400N ( @ jrpedermpintt
Geosclence Teammn, N MYV T8
4 L
pre e Ty _ - . —_— _ . e o s | oo vt ot | st | g

CA00602T — November, 2008 APPENDIX D317



Quantec Geoscience Ltd.
Titan-24 MT & DCIP Surveys

Line 375E — 2D MT RLM TM+TE Inversion (starting from 1000 ohm-m halfspace)

Vismand Exploration inc.
Mirage Project

LINE 375E - 2D MT RLM TM+TE Inversion (starting from 1000 ohm-m halfspace)
1000S 8008 600S 4008 200S 0 200N 400N 600N 800N 1000N 1200N 1400N
400 400
o R L;.‘.l = e ~—
T e —— ;
i § = 5 —t A o |
0 - = 200
% N > ¥ LA e //""'
S . ) "
— . o i
A / = ——
= i \ ~ . 5 SURVEY SPECIFICATIONS:
N . / L 0 852 QCI TITAN 24 Duntritsuient Arriys R Retersrue
s - f 4 33113 o S w0 Rvwy T AT
2 - %51 19 Opeions QG - Fauhes, M.
E ] ! 14454
z i 10985 PROCESSING HISTORY;
Qo # | gg]g 0 Acqumaion Tome Seres Sampng (4808004 {20042
> [ 4786 ity iy Assriegy
< w0 - - + -200 2831 imvarsin. 20 LT RLA TWeTE ko 1000 e hsltagece.
E \ / 2754 Geioci Modes s (st Maxs- 1001, Las 50 dars.
Q ] / | %gg?. PLOTTING PARAMETERS:
| f ] 1202 Geid Cadl Siph 25 masews.
| { 912 Grong: Mewnum Cunvamurs Griddng
\ \ a 892 Finat Appins OX Hanews Fite
/ /| N s 528 b A i vy
400 : - - o= : -0a 307 E
: % e
- / 174 o
- / w RN 4
,"/ eiha R
FERES
600 -600
Scaie 1:5000
B e we w e w
J. L o
|
Vismand Exploration
800 \ -800 Mirage Project - Zit Grid
! Temagaml, Ontario
"\ LINE 37358
- - TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
2D M LM TMOTE o 1900 e Patsnicn
1000 - -1000 oy
10008 800S 600S 4008 2008 0 200N 400N 600N 800N 1000N 1200N 1400N [ @ ?Hlﬂﬁ%’. o T ey
y’ SOSCIONCE Yoo ovamy N
Litams o L v Lt Eeer ] ey

CA00602T — November, 2008 APPENDIX D318




Quantec Geoscience Ltd.

Vismand Exploration Inc.
Titan-24 MT & DCIP Surveys

Mirage Project
Line 925E — 2D UBC Smooth DC Resistivity Model
'7 LINE 925E - 2D UBC Smooth DC Resistivity Mode!
4008 200S 0 200N 400N 600N 800N 1000N 1200N 1400N 1600N
400 400
100000 SURVEY SPECIFICATIONS:
ggggg g TITAN-24 C: a W Sy trm
pe— | 33113 D e room Ay
- 22909 : .
N = ] R 15849 T2 0.0 daziwn Mo
20 = 20 s PROCESSING HISTORY:
. y Y 5248 C o T wa - 240 %
\ 4 (9 AR 17 e e
E S~ - :;gg CnE Con s
z a2 PLOTTING PARAMETERS:
[*] 0 0 398 [ 2%
: 7 A
s 132 <
w c <« I w )
] 5 gé
44 ol Aurey
/ % i
200 { . 200 14 A
I \ ﬁl‘o’m'
1 5 gt -
1B -
400 \\ -400 i
s\ Vismand Exploration
1 g 8 Mirage Project - Zit Grid
; A e /, L Temagami, Ontario
| 800 R — < il 800 LINE 9258
\_k‘:__ e ] - AT TITAN-24 ARRAY DC RESISTMTYIP SURVEY
e | \ e . T - P > N 20 UBC Rt OC Reskwsvety Mokel
4008 2008 ] 200N 400N 600N 800N 1000N 1200N 1400N 1600N @ ?elgme 70 o, st 08
) SCIONCE ormmm, cos v ma
prrm——— — e e ey | O Oter 008 [ e .- s | appeniman x|

CA00602T —~ November, 2008 APPENDIX D319



Quantec Geoscience Ltd.

Titan-24 MT & DCIP Surveys

Line 925E — 2D UBC Smooth IP Chargeability Model
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Titan-24 MT & DCIP Surveys Mirage Project

Line 925E — 2D UBC Null Con IP Chargeability Model
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Titan-24 MT & DCIP Surveys Mirage Project

Line 925E - 2D MT PW TM+TE(phs) Sharp Inversion (starting from smooth 1D PW model)
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Line 925E — 2D MT PW TM+TE Sharp Inversion (starting from smooth 1D PW model}
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Line 925E — 2D MT PW TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Quantec Geoscience Ltd. Vismand Exploration Inc.

Titan-24 MT & DCIP Surveys Mirage Project
Line 925E — 2D MT PW TM+TE Inversion (starting from 1000 ohm-m halfspace)
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Line 925E — 2D MT RLM TM+TE(phs) Inversion (starting from 1D Det model)
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Line 925E — 2D MT RLM TM+TE Inversion (starting from 1D Det model)
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Line 925E — 2D MT RLM TM+TE(phs) Inversion (starting from 1000 ohm-m halfspace)
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Line 925E — 2D MT RLM TM+TE Inversion (starting from 1000 ohm-m halfspace)
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2D Resistivity (Z=50m) — 2D UBC Smooth DC Resistivity Model
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2D Resistivity (Z=100m) — 2D UBC Smooth DC Resistivity Model
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2D Resistivity (Z=200m} — 2D UBC Smooth DC Resistivity Model
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2D Resistivity (Z=400m) — 2D UBC Smooth DC Resistivity Model
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2D Chargeability (Z=50m) — 2D UBC Smooth IP Chargeability Model
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APPENDIX E: DCIP THEORY

INTRODUCTION

The resistivity is among the most variable of all geophysical parameters, with a range exceeding 10°.
Because most minerals are fundamentally insulators, with the exception of massive accumulations of me-
tallic and submetallic ores (electronic conductors) which are rare occurrences, the resistivity of rocks de-
pends primarily on their porosity, permeability and particularly the salinity of fluids contained (ionic conduc-
tion), according to Archie’s Law. In contrast, the chargeability responds to the presence of polarizeable
minerals (metals, submetallic sulphides and oxides, and graphite), in amounts as minute as parts per
hundred. Both the quantity of individual chargeable grains present, and their distribution within subsurface
current flow paths are significant in controlling the level of response. The relationship of chargeability to
metallic content is straightforward, while the influence of mineral distribution can be understood in geologic
terms by considering two similar, hypothetical volumes of rock in which fractures constitute the primary
current flow paths. In one, sulphides occur predominartly along fracture surfaces. In the second, the
same volume percent of sulphides are disseminated throughout the rock. The second example will, in
general, have significantiy lower intrinsic chargeability.

More detailed descriptions on the theory and application of the IP/Resistivity method can be found in
Van Blaricom (1992) and Telford et al. (1976).

HALVERSON-WAIT CHARGEABILITY

The Titan-24 DCIP chargeability decays are described using the Halverson-Wait spectral model
(Halverson et al., 1981), which is not well known, but is similar to the Cole-Cole model proposed by Pelton
et al. (1978) which is a simple relaxation model that fits complex (frequency-dependant) resistivity results.

The time domain chargeability, originally proposed by Siegel (1959), is defined (Telford et al., 1976)
as

M = 1z [V (t)dt
Ve

Where V(t) is the residual or secondary voltage at a time ¢, that is decaying after the current is cut off, be-
tween time t; and £, with the steady voltage V¢ during the current flow interval. The ratio V(t)/V; is ex-
pressed in millivolts per volt.

In the frequency domain, the “frequency effect” is defined as:

fe=(p,.—p.. )/ p.

Where ppc and pac are apparent resistivities measured at d.c. and 'very high” frequency, usually in the 0.1
to 10 Hz range.

The Cole-Cole model for the chargeability m, as defined by Pelton et al. (1978) is given by the follow-
ing:

Z(w)=R|1-m| - -

R C
I+ (z a)r)
Where Z{w) is the complex impedance, R, 's the DC resistivity, m is the chargeability in volts per volt, w is
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the angular frequency in Hz, T is the time constant in seconds, and ¢ is the frequency dependence
(unitless). The latter two physical properties describe the shaoe of the decay curve in time domain or the
phase spectrum in frequency domain, and commonly range between 0.01s to +100s and 0.1 to +0.5, re-
spectively (Johnson, 1984).

The Halverson-Wait model was proposed by Halverson et al. (1981) as an extension to the Wait
(1959) model of the impedance of “volume loading” of spheres, given by:

Z(a)):—g 1-3v I—}—‘;ézg
+

Where G is a geometric factor, p is the resistivity of the media, v is the volume loading (the volume frac-

tion of chargeable "spheres”), 5 is the sphere surface impedance. The Wait model was designed to
provide an explanation of the differences in the shape of decay curves from different polarizeable targes,
but does not describe very well the physical attributes of the rocks.

The Halverson-Wait model expands the Wait coated sphere I® model to include a new formulation of
the sulphide-rock interface impedance, based on field studies and laboratory tests on samples. It is
closely correlated to the Pelton et al. (1978) Cole-Cole model and is given by:

3/

Pl sl 2

Z(w)="—\1-3v|1- £ -,
G 1+v]io]

Where ris ihe sphere radius and is equivalentto T - the Cole-Cole time constant (r= T K). The v vol-
ume loading compares well to m — the Cole-Cole chargeability (see equation below) — and the exponent k&
is equal to ¢ - the Cole-Cole frequency dependence (Halverson et al., 1983). For sulphide systems, the r-
factor reflects the size or interconnection of the sulphide grains and the k-factor reflects the electrical

characteristics of the sulphide surfaces. An example of time domain Halverson-Wait model responses is
shown in Figure G.1.

Time-Domain Halverson-Wait Response Showing WITH and WITHOLUT Volume Loading

12% Vol Loadmg‘
No Vol iLoading

<
@

o
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o
~

0 0.05 0.1 015 0.2 025 03 035 0.4 0.45 05
Narmalized Time (sec/period)
[

Figure G.1: Polarizeable versus Non-Polarizeable TDIP Response using Halverson-Wait Model
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In practice the Titan chargeability decays are fit to a Halverson-Wait model. In order to solve for the
volume loading v, the r-factor and k-factor are set to the standard (typical) Halverson-Wait values of 1.0
and 0.2, respectively. In the Halverson-Wait model the theoretical PFE (for infinite handwidth), which
equates to the theoretical chargeability in the Cole-Cole equation, is thereby defined by the volume load-

ing:
PFE =m =, "
(24 3v)

and m is output in units of milliradians.

INVERSION THEORY

An excellent overview and introduction to both the philosophy and use of inversions in geophysics is
available on the University of British Columbia (UBC) website (http://www.geop.ubc.ca/ubcgif/; Oldenburg
et al., 1998).

Several points, detailed on the website, are crucial to understanding the Titan-24 approach to explo-
ration:

o Inversion is a powerful 'tool’, not a ‘solution’

o Inversion is not normally “unique”. Given noisy and incomplete data of inherently limited
resolution there are usually an ‘infinite’ range of models that fit' the data equally well.
Recognition of this inherent non-uniqueness is why inversion must be viewed as a tool
rather than a solution. Understanding and exploration of this non-uniqueness is an impor-
tant part of the interpretive process.

o Inversion finds a model that ‘fits’ the data. The precise definition of ‘fit’ can be critical in
the actual model that is found.

o The inversion depends on the data, and the data errors. The importance of the data er-
rors is often overiooked.

o Inversion depends on a “moder norm” — the mathematical definition of which model the
inversion should try to find. This definition is almost as important as the actual data in de-
termining the final inversion model.

Mathematically, inversion is the process of minimizing a function. The choice of which function to
minimize ultimately defines the inversion model. Schematically, this function might be expressed:

¢ = ¢, +B ¢, = (misfit) + § (model norm)
0 < f~<oo 1s a constant

This defines a function to be minimized that consists of some function that minimizes the data misfit,
combined with some function that finds a “smooth” model. Beta represents a relative weighting between
fitting the data and smoothing the model.

Clearly, the data misfit function must be defined in more detail. One approach might be:

~

A' . p )b
¢d :i ]_;[}ﬂ]_dé( )
i1\ &,

H
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This function defines the data misfit as the sum of the individual misfits squared, normalized by the errors
associated with each data point. It is a very common, and stable, definition of the data misfit.

An important point not made on the UBC website is that the errors depend on many factors. The
most common measure of data errors is simply the repeatabil‘ty of the voitage and current measurements
in the field. This may be misleading as there are also “errors” associated with electrode positioning, geo-
logic complexity (2D vs 3D, but also coupling of shallow and deeper structure), and errors in the numerical
calculation of model responses and inversion.

Another point not sufficiently detailed on the UBC site is the importance of not overestimating the
data errors and fitting the data as closely as possible. Most geophysical techniques, but particularly elec-
trical techniques, have large responses to shallow structure. This is expressed as “pant legs” in DC/IP, or
“statics” in MT. The response to deep structure is generally a very subtle component of the data, com-
pared to the sensitivity to shallow structure. Without excellent data, and an excellent match between the
data and model response, the deep structure will not be imaged to the degree necessary for commercial
exploration.

The model misfit function must also be defined in more detail. One of the most flexible definitions is
the one used by UBC:

('?.‘z}

In this definition there are three components to the "model norm” (or “smoothness” constraint, or “regulari-
zation"), each of which contains an o constant (us, ax, az) that are commonly referred to as “alpha pa-
rameters”. The first component is simply an overall difference between the model and a “target” model,
the second component is a horizontal smoothness, and the third component is a vertical smoothness. The
three “alpha” parameters (as, ax, az) represent a relative weighting of each component. A fourth vari-
able, my, refers to the starting or reference model - either a half-space or geophysical constraint — that
also has a profound influence on the model-misfit.

@ (mny) =0, 'f(_ = )?‘dlhl—();t

v
Vi

The UBC website provides an excellent example of the importance of selecting an appropriate “model
norm”, reproduced in Figure G.2

In this example the expected response of the top figure was computed. These ‘data’ were then in-
verted six times, using different “model norms” (as, ax, oz mMg). The lower six figures show the range of
valid inversion models that can be produced. Note that six of these models are essentially mathematically
equivalent, they all *fit" the data.
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2D DC Reference Model

Depm (m)
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Figure G.2: Effects of Model Norm and Starting Model on Inversion Results
(modified after Oldenburg, et al.,1998).

An important philosophy, driving much of the academic communities approach to inversion for the
Jast two decades, is that the “best” model is the “smoothest” model consistent with the data. There are
good reasons for taking this approach. However, from an exploration viewpoint this philosophy can be re-
phrased to “find the model with the least exploration value” — perhaps not reflecting the real goal of an ex-
ploration program.

Recently, several groups have taken major steps towards developing inversion approaches more
tuned to exploration needs. Instead of using “smooth” model norms, they are being replaced with “focused
(minimum transition zone) inversion, or smoothing to a geologic “target” model.

For exploration smoothing to a geologic target model makes sense. It requires good geologic control,
and some understanding of the rock physical properties. There are three drawbacks to the geologic target
approach:

o The geologic information is incomplete or inaccurate.
o Physical property data are incomplete.

o ltis difficult to determine whether the geophysical data support the geologic model, or
simply provide no information.

The most sensible approach is to combine smooth model inversion with geologic target inversion. For
now, we are focusing on providing inversions using both approaches. It is up to the project geologist and
geophysicist to review these inversions and develop a final interpretation.
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APPENDIX F: MAGNETOTELLURIC THEORY

The magnetotelluric (MT) method measures time-variations in the Earth’s natural electric (E) and
magnetic (H) fields to image the subsurface resistivity structure. No source or transmitter is used. These
natural fields penetrate much deeper than is practical with a transmitter. At the same time the natural sig-
nals are a plane-wave source. The plane-wave source is much simpler to model than complex transmitter
geometries and signals.

The E and H fields are measured over a broad range of frequencies. Typically, the frequencies can
range from above 10 kHz to below 0.001Hz. High frequency signals are attenuated more rapidly in the
subsurface. High frequency data are indicative of shallow resistivity structure while low frequency data are
indicative of deep resistivity structure.

At frequencies below 1Hz the signal source is due to oscillations of the Earth’s ionosphere as it inter-
acts with the solar wind. At frequencies above 1Hz the signal source is due to worldwide lightning activity.
There is a lack of signal around 1Hz, often referred to as the “hole”. Modern 24-bit recording hardware
and signal processing techniques have largely eliminated the data quality problems that have been tradi-
tionally seen around the 1Hz signal hole.

Between about 8Hz and 300Hz the signal from worldwide lightning activity propagates in a “resonant”
cavity (the resistive atmosphere) between the conductive ionosphere and the Earth’s surface. Above 3
kHz the signal propagates as a ground wave. Between 300Hz and 3 kHz there is a “dead-band” where the
signal does not propagate well. Despite hardware and signal processing improvements this dead-band
remains problematic. When signal (atmospheric activity) is present within several hundreds of miles of the
survey area the data is quite good. When no signal is being generated in the vicinity data quality is poor.

Source Bands

L PEF
10.000) 1000 100 10 | 01 0.01 0.001

Frequency in Hz

SHALLOW

Both the electric and magnetic fields are measured. The measured fields depend on the ionosphere
and lightning, and are essentially random. While the E and H fields are random the ratio of the fields de-
pends on the subsurface resistivity structure. Note that it is primarily the orthogonal E and H fields that are
related. The magnetic field must be measured perpendicular to the electric field. It is possible for complex
subsurface resistivity structure to rotate the fields, and full tensor data are usually measured.
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It is often useful to think of the magnetic field as the source signal and the electric field as the re-
sponse. Time variations in the magnetic field induce currents to flow in the ground.

In the field the electric and magnetic fields are measured as a function of time. The electric field is
measured using two orthogonal dipoles consisting of a wire connecting two grounded electrodes. In es-
sence, the recording system consists of a voltmeter between the electrodes. The voltage measured de-
pends on the electric field strength and the length of the dipole. The magnetic field is measured using an
induction coil.
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While the actual fields that are measured vary randomly (with solar and lightning activity), the rela-
tionship between the measured magnetic and electric fields is constant and depends on the subsurface
resistivity structure. Extracting the subsurface resistivity structure from the measured magnetic and elec-
tric fields is a multi-step process. First time series processing techniques are used to derive geophysical
parameters from the electric and magnetic fields. Then geophysical processing and inversion techniques
are used to convert the geophysical parameters to a subsurface resistivity image. Finally, the resistivity
image must be interpreted in terms of geologic units.
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Processing and Interpretation Flow

*HR:08548

vde: 21.384 mv
Vpp: &1.24 mV
“t1y.0389

Timeseries

The measured magnetic and electric fields are Fourier transformed into the frequency domain. The
system response is removed from the data (making the measurement independent of the hardware sys-
tem). The Fourier coefficients represent the amplitude and phase of the electric and magnetic fields as a
function of frequency.

A variety of signal processing techniques are used to minimize noise and bias in the estimation of
geophysical parameters from the measured fields. The details are complex, but the approach is easily
understoad. Philosophically, the idea is to use multiple approaches to noise and bias reduction, not letting
any one statistical approach have too much impact on the data, but relying on the combination of ap-
proaches to produce good estimates. The approaches include:

1. Spatial isolation of noise. A remote reference magnetic station is used to separate widely
distributed signal from local noise.

2. Coherency sieves to find coherent signal. First the local and remote magnetic field meas-
urements are compared and coherent signal kept. Then the local magnetic and electric
fields are compared for coherency.

3. Frequency isolation of noise. Long Fourier transforms are used to provide extremely
sharp isolation of noise in frequency.

4. Time isolation of noise. Short Fourier transforms are used to remove noise that is isolated
in time (noise spikes, or noise that is randomly turning off and on).

5. Roabust statistics that minimize biasing effects of a few isolated measurements.

Once the time series processing is complete geophysical parameters can be estimated. The primary
geophysical parameters for MT are typically the apparent resistivity versus frequency and phase versus
frequency.

CAB02T December, 2008 Appendix F3



Quantec Geoscience Ltd. Vismand Exploration Inc.
Titan-24 DCIP & MT Surveys Mirage Project

The depth of penetration of the signal depends on its frequency and the resistivity of the rocks. The
depth at which the signal amplitude has been attenuated to 37% (1/e) is called the skin depth and is de-

fined:
o= —2— = 503{\/——EJ(m)
\ powo S

where
5 = skin depth
1 = magnetic permeability
o = conductivity=1/resistivity
o = angular frequency=2xf
p=resistivity=1/conductivity

The ratio between the two measured components (E and H) is the electrical impedance. The imped-
ance (denoted Z) is defined as |Z|=|E/H|. The impedance is a complex number because the E and H
fields are out of phase. Note that Z, E, and H are all functions of frequency.

The complex impedance is used to calculate an apparent resistivity as follows:

L. = B Z| * (ohm.m)
O

The apparent resistivity is also a function of frequency. At any frequency the fields must travel
through the overlying geology. The apparent resistivity depends on the integrated (weighted) conductance
of the rocks being sampled. It is a smoothly varying function of frequency because it represents the aver-
age resistivity of a progressively larger volume of the subsurface. On a log resistivity-log frequency plot the
apparent resistivity generally can not exceed a slope of +/- 45 degrees.

The phrase “apparent resistivity” arises from the volume averaging. At a single frequency the electric
and magnetic fields measurements can be used to calculate an impedance. This impedance depends on
the resistivity of a large volume of the subsurface. The impedance can be thought of as the impedance of
a half-space that would provide identical measurements to the actual subsurface.

The calculated phase or apparent phase is the difference between the measured E field phase and
the measured H field phase. If the subsurface is one-dimensional (1D} or two-dimensional (2D) the phase
is related to the resistivity. The Hilbert formula (minimum phase wavelet) relates the phase to the slope of
the apparent resistivity curve. If the slope of the resistivity curve (on a log-log plot) is 0 the phase is 45 de-
grees. If the resistivity is increasing with decreasing frequency the phase is less than 45 degrees. If the
resistivity is decreasing with decreasing frequency the phase is more than 45 degrees. As the apparent
resistivities are constrained to a slope of no more than 45 degrees on a log-log plot, the phases are con-
strained to remain in a quadrant, between 0 and 90 degrees.

The phase measurement is largely independent of the apparent resistivity measurement. The Hilbert
relationship provides an independent way to calculate the apparent resistivity curve from the phase data.
There are effectively two independent measurements of the resistivity curve, providing a powerful check
on data quality.

The apparent resistivity and phase curves are the primary parameters used in the interpretation of
MT data. For a layered (1D) earth the apparent resistivity and phase data can be converted into intrinsic
resistivity versus depth simply by accounting for the volume averaging nature of the method. There are a
variety of algorithms for doing the conversion. The conversion is not unique. Some algorithms provide
smoothly varying intrinsic resistivity versus depth functions (Occam inversion, Bostick transform). Others
provide distinct layered solutions (Marquardt inversion).
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1D modeling and inversion raises the following points:

A single MT site provides information about resistivity versus depth. This is a major
distinction from potential fields technigues that only provide information about relative
variations along a profile.

The conversion from apparent resistivity versus frequency to intrinsic resistivity versus
depth is not unique. It is susceptible to equivalence. In particular any sharp resistivity
contrast can be replaced by an equivalent transition zone.

In a layered model the thickness of a resistive layer is well resolved. The resistivity of
a resistive layer is poorly resolved.

In a layered model the conductance (conductivity*thickness) of a layer is resolved.
Neither the thickness nor the conductivity is uniquely resolved.

Once the constraint that the subsurface is composed of distinct, resolvable, units is
imposed the 1D inversion of MT data is essentially unique. Resolution is excellent
(better than 5% of depth).

Apparent resistivity versus frequency is the most fundamental way of looking at the data in the inter-
pretation phase. While the overall process is complex, with advanced processing techniques and inver-
sions, it is important to keep in mind that the subsurface structures are apparent in the raw data — the ap-
parent resistivity plots.

The following sequence of illustrations is intended to introduce the apparent resistivity versus fre-
guency sounding curves. But it is also intended to highlight the relatively complex, but understandable,
relationships between the observed data and subsurface structure.
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A simple layered subsurface structure is not generally the problem of immediate interest in explora-
tion. In the case of more complex two-dimensional (2D) or three-dimensional (3D) structure the MT re-
sponse will be affected by lateral resistivity variations.

The MT measurement relies on natural, plane-wave, source signals. The measured response de-
pends on lateral resistivity variations as much as (or more than) resistivity variations below the immediate
sounding site.
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Full tensor measurements of the E and H fields are made at every site. For each site there are two
apparent resistivity sounding curves (or modes) and phase curves. These two modes are arbitrarily la-
beled Rho-XY and Rho-YX. The first, Rho-XY, refers to the apparent resistivity (Rho) calculated from Ex
and Hy.

Once full tensor measurements are made in the field it is possible to mathematically rotate the fields
to any arbitrary coordinate system. Traditionally, the data are rotated independently at each frequency to
maximize the difference between the two apparent resistivity sounding curves. This puts the data into
“geologic” or “principal” coordinates.

One sounding curve will have the electric field in the geologic strike direction and is referred to as
“Transverse Electric’ or TE. The other mode will have the electric field in the geologic dip direction and is
referred to as “Transverse Magnetic” or TM. Note that TE and TM are interpretive designations, and refer
to geologic strike. XY and YX were simply geometric designation.

For a layered (1D) earth the two measurements are identical. When the structure is 2D or 3D the lat-
eral resistivity variations will distort (often severely) the simple 1D response. The distortion of the fields by
complex structure is realized in the apparent resistivity data as “anisotropy”. This is a divergence between
the two apparent resistivity sounding curves.

The measurement of two orthogonal apparent resistivity sounding curves provides valuable informa-
tion. Both curves reflect the resistivity structure underlying the site. Both curves will show increasing or
decreasing resistivity at a frequency in response to resistivity structure under a site. The two apparent re-
sistivity curves will diverge in response to lateral resistivity variations.

If the site is located on the resistive side of a lateral resistivity contrast the TE mode will be slightly
suppressed due to the contact and the TM mode will be significantly biased up by the contact. If the site is
located on the conductive side of a lateral resistivity contrast the TE mode will be slightly biased up while
the TM mode will be significantly biased down by the contact.

For a 2D resistivity structure the TE mode is always providing an indication of the integrated conduc-
tance of the volume being sampled. it will always be a siowly varying function of position. The TM mode is
responding dramatically to the presence of charges on the lateral resistivity boundaries, and will dramati-
cally overshoot on the resistive side of a contact and undershoot on the conductive side. The anisotropy
(divergence of the two sounding curves) is diagnostic of a lateral resistivity contrast.

The following simple model demonstrates most of the critical 2D behaviours. The model consists of a
100 Ohm-m host with a 10 Ohm-m basin on the right. There is a 1 Ohm-m layer buried within the host and
below the basin. The response is shown at two sites, one immediately on the resistive side of the basin
contact and the other immediately on the conductive side of the contact.

CAB02T December, 2008 Appendix F7



Quantec Geoscience Ltd.

Vismand Exploration Inc.

Titan-24 DCIP & MT Surveys Mirage Project

Apparent Res itivity hs_010 Apparent Resistivity hs_012

|
|
|

106G RHO (v 1

=Il ...‘... ll' ..'l %: e
T 1""..1 ot |E g tesstriils T“'—. o |
[ 'Y 3 '-.ill L P
] [

o LT

Depth (METERS)

VEERS

000 Xoo A030 8309 ax3 E_w

The following observations summarize the behaviour of 2D MT responses:

CAB02T December, 2008

The apparent resistivity at high frequencies reflects the true shallow resistivity.
The apparent resistivities converge at high frequencies to the true shallow resistivity.

The divergence in apparent resistivities occurs at a higher frequency for the site on
the resistive side of the contact. Because the skin depth is larger in the resistive me-
dia the site on the resistive side of the contact is effectively “closer” to the contact
than the site on the conductive side of the contact. The TE mode is constrained to the
range of physical resistivities actually present in the model

The TE mode “volume averages” the intrinsic resistivity. The TM mode exhibits ap-
parent resistivities outside the range of physical resistivities in the model. Note that for
the site on the right the TM mode indicates resistivities below 1 Ohm-m.

Both the TE and TM modes respond in tandem, at the same frequency, to resistivity
structure under the site. At both sites both the TE and TM modes indicate the top and
bottom of the 1 Ohm-m layer. While 1D inversion of the TE and TM modes would
place different apparent depths to the 1 Ohm-m layer the response is at the same
frequency in both modes indicating it is the response of one layer.

The intrinsic resistivity of the 1 Ohm-m layer is difficuit or impossible to discern. With-
out physica!l property data only the conductance of the layer can be resolved.
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These effects can also be clearly seen in pseudo-sections of the TE and TM apparent resistivity re-
sponse of the model:
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The apparent resistivity data at each site have been contoured, as a function of frequency. The in-
herent smoothness of the TE section can be clearly discerned. The distinctive “undershoot” of the TM re-
sponse on the conductive side of the contact can be clearly seen.

One of the key factors in multidimensional MT data is "static shifts”. The apparent resistivity sounding
curves can be biased, up or down, by lateral resistivity contrasts too small to be resolved by the MT data.
The curve is essentially DC shifted on the log-log apparent resistivity plot. This can be seen by examining
the sounding curves from the previous 2D model. Assuming data had not been acquired above 1Hz the
two sounding modes would be seen to be separated in the highest frequency data. Note that there are no
static shift effects in the phase data.

Inversions and forward modeling are used to derive the subsurface resistivity structure from the data.
The primary interpretation tools are 2D inversions. Problems emerge when the real world, complex, data
are not consistent with the simplistic 2D assumptions. In a perfect world we would use modeling and in-
version programs capable of reflecting the full complexity of the subsurface. However, in practice incorpo-
rating too much complexity in the modeling and inversion programs results in very coarse models which
are incapable of resolving exploration targets. Instead, we must find ways to remove some of the com-
plexity from the actual data. To this end, we have developed the Titan “EVA” data processing stream:

¢ Rotation to principal coordinates. The inversion algorithms presume that we have ac-
quired a true geologic dip profile. In reality, geologic dip is often difficult to define, and sel-
dom known prior to acquisition. However, because we have acquired full tensor data we
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can rotate our data to the geologic dip direction after acquisition.

e Eigenvector processing. 3D structures can introduce complex “rotations” of the electrical
currents. These rotations produce effects, such as excessively steep resistivity curves
and out-of-range phases, which would be impossible to fit with 2D modeling programs. By
relaxing the assumption that the electric and magnetic fields are orthogonal, eigenvector
analysis provides a unique and trivial methodology for simplifying complex 3D data.

¢ 1D inversion for curve fitting. Real data are often noisy, and inconsistent. Out-of-range
phases are a typical example of features seen in real data that can not be fit using 2D in-
version. It is often best to make use 1D inversion to make interpretative decisions about
how to “best” fit the data, rather than letting the 2D inversion thrash trying to fit inconsis-
tent data.

Once these data processing techniques have been completed the data are inverted. Generally, two
inversions of the MT data are done. The first inversion uses an approach (a model norm) that explicitly
looks for the “smoothest” model consistent with the data. This approach essentially finds the minimal sub-
surface structure consistent with the data. The second inversion uses an approach (a model norm) that
looks for a model most consistent with the known geology.

For the geologically constrained inversion we use a proprietary approach developed by Dr. Phil Wan-
namaker. This approach uses the geologic constraints as a target, while not imposing any intrinsic
smoothing on the inversion. The approach finds the maximum structural information, at the risk of some-
times including structure not required by the data. It represents an effort to extract the maximum explora-
tion information from the data.

Both approaches are valid, and important. A smooth mode! approach to inversion can be viewed as
finding the least possible useful exploration information. However, it does provide an independent as-
sessment of what the data actually require. The geologically constrained inversion will provide a much
sharper subsurface image. But it will also reproduce the known geology where the data does not require a
change to the model. Without an independent smooth model inversion it can be hard to determine
whether a geologically constrained inversion has confirmed the geologic interpretation, or simply doesn't
have any information either way.
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APPENDIX G: INSTRUMENT SPECIFICATIONS

REF TEK — 120 DATA ACQUISITION SYSTEM

REFRACTION TECHNOLOGY INC. - PLANO, TEXAS
( WWW.REFTEK.COM )

SPECIFICATIONS:
Physical Sl ’
Size: 267 x 248 x 184 mm
. . 10.5x9.75x7.25 in.
i Weight: 3.7kg
1 305¢g
_ . 8 Ibs (2-Channels maximum weight))
- Temperature: | -40°C to 60°C operating range.
Environmental: Operates in 1Tm of water without leaking for 48 hours.
| Airtight to 1.0 psi.
- Shock: ' Remains operatlonal after 1m drop (any corner) onto cement floor.
Connectors } T ]
Line A & Line B: | A pair of identical 10 pin U77/U style connectors.
| Each connector provides 3 pairs of lines (+):
o A(+)/B(-) Receive telemetry data and/or commands
e C(+)/D(+) Transmit telemetry data and/or commands
| | s E()F()  Sync
Power: PTO7A12-8S style connector.
_ | Provides input +12 VDC supplied from battery.
Sensor: | PU283/U style connector.

| Provides for a direct connection from the AM to the sensor.
Power Requarements

‘ Battery: Two 12 volt lead acid battery (7 Ah)
_Signal Input L |
Input Impedance: . 10 megohms, 330pF differential
Broadband 130dB (noise power ratio test @ 125 sample per second [sps])
~ Dynamic Range: {
ADC Type: ' Delta-sigma modulation
- Sample Rage: | Multiple 50 to 48,000
- Gain Settings: i Four — programmable for 1, 4, 16 and 64.
Sensor input Signal 24-Bit High Speed 24-Bit Low Speed
Range: Gain A/ID A/D
Actual Reported Actual Reported
1 1.192uV 78.12mV 1.907uV 125.0mV
4 298.0nV 19.53mV 476.8nV 31 25mV
16 74.51nV 4.883mV 119.2nV 7.81 2mV
64 | 18630V 1.221mV 29.80nV 1.953mV
~ Data Storage _
Data Size: . 32-bit two's compliment.
. Base Memory: " 128K EPROM
| 6.5Mb SRAM
Base Capacity: Better than *.5 million samples or approximately 3 hours 10 minutes continuous
data @ 125 sps.
CA00602T G1
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| mmmmmmmm

grAM Telemetry

| Protocol: [ Full duplex synchronous data link control (SDLC).
. Error Correction: | Packet ‘acknowledge with modulo 8 sliding \ wmdow
~ Speed | 3.072Mb/second i
Encoding: | Bi- phase pulse = 1, missing pulse = 0
Line Impedance: | 100 Ohm
| Synchronization ) — =2
Timing: | Each AM on-line is timed and synchronized for simultaneous sampling within +
. 1.50 usecond.
Protecton e o B PSR (S
Electrical | Line A and Line B signals circuits are protect by:
. Protection: * Asurge arrestor located on the RT514 board (SS1-14).
¢ Aline isolation transformer located on the RT514 board (T1-6) with over-
voltage diodes (D1-4) on both sides of each secondary windings.
Information | The AM reports information on battery status, clock setting, gain setting, calibration
Provided: | mode and the communications link. !

ACQUISITION PARAMETERS

Acquisition parameters include the sample rate, transmitter frequancy and number of samples desired.
The operator can also determine whether the AMs calibration signal is activated during data collection.
In typical use, the acquisition parameters are set according to the spacific application configuration and
event type. For each event type, several recording sessions are made, each at a different transmitter
frequency and sample rate. The recording period is set based on event type and transmitter frequency.
The iisting below shows several examples of event type, typical transmitter frequency (Hz), sample rates
(with applicable ADC resolution) and the corresponding number of samples (record period).

Transmit ADC Number of
Bt LYee __Frequency Sempl Rt Resolution SELE
Geophysical Response . 375Hz 48,000 | 24 | 124,032 |
Gain Test a5 | 48000 24 65,536
_Geophysical Response | 75 9600 24 130,176
GainTest 75 ] 9,600 24 65,536 |
- Geophysical Response _ 25/8 3,200 24 _ 139,264
_ Gain Test 25/8 3,200 | 24 32,768 |
Sensor Impedance j N/A 1,600 24 8,704 |
- Ambient Noise | N/A 1,600 | 24 8 192
Geophysical Response _ ' 25128 800 24 147 456 L
Gain Test 251128 800 24 16,384
Geophysmal Response ] 25/2048 100 24 212,992 ‘
~ Gain Test 1 25/256 100 | 24 ' 4,096
Gain Test N/A 50 24 4,096 |
Geophysical Response N/A , 50 | 24 _ 65,536
CA00602T G2
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SENSOR CALIBRATION

The AM can source a 12.5Hz, 50uA signal to the sensor input for measuring the source
impedance of the attached sensor. The user can also specify frequency in amplitude of
calibration signal.

TELEMETRY CABLE

The telemetry cable is a Category V specification cable and is supplied by the customer.
SAMPLE RATES

The following table shows all available sample rates, based on a 12.288 Mhz oscillator. A 24-bit
resolution ADC is used for sample rates 48000 through 4800 and a 24-bit resolution ADC is used
for sample rates 3200 and below. The correct ADC is selected automatically by the AM, based
on the sample rate.

Typically, different sample rates and transmitter frequencies are used in 50 Hz and 60 Hz power
environments to minimize AC power effects on the data. In the table, the shaded areas indicate
the sample rates typically used in a 6C Hz power environment. A few rates are typically used in
both environments.

Sample Rate Power Line

CA00602T G3
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APPENDIX F: INSTRUMENT SPECIFICATIONS

EMI| — ELECTROMAGNETIC INSTRUMENTS INC

Now EMI TECHNOLOGY CENTER — SCHLUMBERGER ~ BERKELEY, CA —
{ WWW.EMIINC.COM )

BF-4 Series Magnetic Sensors

SPECIFICATIONS:

BF-4 Magnetic Field Induction Sensor
The BF-4 sensor utilizes a magnetic feedback design to provide a stable flat response over several
decades of frequency. The sensors respond as a B field detector over the flat band regions. Both the
amplitude and phase responses are highly stable with variations of less than 0.1dB in amplitude and +/-
one degree in phase between sensors. For the frequencies below the flat response region, the sensor
response is proportional to signal frequency so that the sensor acts as a dB/dt detector. The coil is potted
with epoxy and housed inside a rugged impact-resistant Nema G-10 fiberglass tube. A matched low noise
preamplifier is connected to the coil in a waterproof case and powered by an external +/- 12V power

supply.

BF-4 Frequency Response BF-4 Sensor Noise

Amplitude

¥
J. A
Naise (nT/ Jie

Amplitude (YinT
N
My
L 3
1
Phase (degrees)

ANAANE 4 AAAGRK . A ASIAAF 8 sudial  a aniis WORY ey

aadaad naeaeng s agaamd ok KLNLEE ksl VEE T T

- ¢.0601  ¢.001 0.01 g1 t 1 100 10-001 " o000t 0.0Mm 0.0t D1 1 10 100 1000
Frequency (Hz) Frequency (Hz)
Features Applications
¢ High sensitivity o  Magnetotellurics
e« Verylow noise e Audiomagnetotellurics
e Magnetic feedback design e Controlled-source electromagnetics
o Chopper stabilized amplifier for best low ¢ Magnetometric resistivity

frequency performance

» Ruggedized and waterproof

+ Light weight and compact

¢ Low power consumption

e Stable phase response

Technical Specifications

Performance Physical

s Frequency Range: 0.0001 to 1000 Hz e Housing: Nema G-10 straight tube

o 3 dB frequency corners: 0.2 Hz, 500 kHz e Length: 142 cm (56 inches)

e Sensitivity (flat region): 0.3 V/nT (standard) e Diameter: 6 cm (2.4 inches)

o Power consumption: 12mA at +/-12V o  Weight: 7 kg (15 Ibs)

e Connector: 8-pin Tajimi

CA00602T G4
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APPENDIX F: INSTRUMENT SPECIFICATIONS

EMI! ~ ELECTROMAGNETIC INSTRUMENTS INC

Now EMI TECHNOLOGY CENTER ~ SCHLUMBERGER — BERKELEY, CA -
( WWW.EMIINC.COM )

BF-6 Series Magnetic Sensors

SPECIFICATIONS:

BF-6 Magnetic Field induction Sensor

The BF-6 sensor utilizes a magnetic feedback design to provide a stable flat response over several
decades of frequency. The sensors respond as a B field detector over the flat band regions. Both the
amplitude and phase responses are highly stable with variations of less than 0.1dB in amplitude and +/-
one degree in phase between sensors. For the frequencies below the flat response region, the sensor
response is proportional to signal frequency so that the sensor acts as a dB/dt detector. The coil is potted
with epoxy and housed inside a rugged impact-resistant ABS tube. A matched low noise preamplifier is
connected to the coil in a waterproof case and powered by an external +/- 12V power supply.

BF-6 Frequency Response BF-68 Sensor Noise
g = 00 10 3 E\\
A plitude BN
* € I N\ f-
Js0 10 \ é
= ™] & T I :
E st 4 . r-§ 10k
. AR E: 3
: \
: \ 50 )
301 AMM . & A4 A PRPUTY ALAME A s 10 T bk asmn AAiidd PETSYTT
00 0 d 1] 1000 10000 ) ] i} 1000
Fraquency (Hz] Frequency (Hz)

Features Applications

¢ High sensitivity » Magnetotellurics

e Very low noise e Audiomagnetotellurics

e Magnetic feedback design e Controlled-source electromagnetics

¢ Ruggedized and waterproof ¢ Magnetometric resistivity

* Light weight and compact e Time domain electromagnetics

e Low power consumption (210 mW)

e Stable phase response
Technical Specifications

Performance Physical
e Frequency Range: 1 Hz to -100 kHz or 1 ¢ Housing: High Impact ABS Straight Tube
Hz to 25 kHz e Length: 73 cm (29 inches)
o 3 dB frequency corners: 10 Hz, 25 kHz or e Diameter: 5 cm (2 inches)
10 Hz, 100 kHz e Weight: 1.7 kg (3.7 Ibs)
e Sensitivity (flat region): 0.3 V/InT e Cornector: 8-pin Tajimi

(standard)
e Power consumption: 9mA at +/-12V

CA00602T G5
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APPENDIX F: INSTRUMENT SPECCIFICATIONS

PHOENIX GEOPHYSICS LTD
{ WWW.PHOENIX~-GEOPHYSICS.COM )

MTC 50 (P50) Serie Magnetic Sensors

SPECIFICATIONS:

MTC-50 magnetic sensor coils weigh just over 10 kg, and measure only 141 cm. They provide
magnetotelluric data at frequencies between 400 Hz to 0.0302 Hz.

AMPLITUDE AND PHASE RESPONSE MTC-50 SENSOR
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Coil model MTC-50

Overall Length 141 om

Qutside Diametar 6.0 cm

Waight 10,5 kg

Frequency Range 400 Hr to 000002 Hr

{for MT)

» Technical Specifications
TYPICAL SPECTRAL PLOT OF SENSOR NOISE e Overall Length : 141 cm
W e o | e OQOutside Diameter : 6.0 cm
E s s | *  Weight: 10.5 kg
E / . e Frequency Range (for MT) :

107

a0 400 Hz to 0.00002 Hz
|
|
|

= - \.._‘_H‘_—"’_/
€/
- ~ __A/ MTC-30
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