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APPENDIX A: DCIP 2D UNCONSTRAINED INVERSIONS

General Comments on _Unconstrained Inversion Modeling: The following

inverse models were calculated using the UBC DCIP2D platform, using the
native QARA array values (Quantec center-pole) with maximum 10% data errors
for the voltage and +5 mrad error for the chargeability and with initial error floors
set to 2% and 1mrad, respectively. In all cases “chi” was set to 1 and no error
weights were used. The starting models for the unconstrained inversion were set
to default to a uniform half-space using the average apparent resistivity or

chargeability.

The inversion meshes were constructed using the UBC default, using a
width/height ratio of 2, increasing in 10% increments from a minimum of 10m to
approx. 300m depths, and in 50% increments to a maximum depth of 1500m.
The meshes used a minimum column width of 17m, within the data range,
increasing by 50% increments to a maximum distance of approx. 1.5km, laterally,
from the ends of the profiles. ldentical meshes were used for both the resistivity

and associated chargeability models shown.

For each of the line-profiles, 2D inversion models for both the resistivity and
the chargeability were calculated. In addition, two different models results were
derived, for the purposes of comparison, using contrasting model objective
functions —referred to here as either “sharp” vs. “smooth” models. The two relate
to the “alpha-s” component of the model objective functions used in the inversion,
and refer to the degree of adherence of the starting model — with sharp (large ”s”
=0.001) being similar and “smooth” (small “s”=10") not necessarily close to the

half-space starting model.

In all cases, a target model misfit equal to the number of points was sought
for and obtained — either through progressive increases in the minimum error

floor and/or selective data removal (culling), using the Quantec DCIPoutinv.exe
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program, based on the degree of misfit between the observed data and those
predicted in the initial inversion model. The requirements for successful

convergence of the resistivity and chargeability inversions are summarized

below:

Table A.1: Data Retention and Error Floors Required for Convergence to N-

points for DCIP Inversions.

DC Resistivity Inversions

Line Unconstrained Smooth Unconstrained Sharp
line 10800E 2% error floor with 5x cull, 18 2% error floor with 10x cull, 37
iterations iterations
(1601 / 1740pts = 92% data retained) | (1632 / 1740pts = 94% data retained)
line 11000E 2% error floor with 5x cull, 24 2% error floor with 7x cull, 36 iterations
iterations
(1413 / 1569pts = 90% data retained) | (1337 / 1569pts = 87% data retained)
line 11200E 2% error floor with 7x cull, 61 2% error floor with 8x cull, 101
iterations iterations
(1491 / 1551pts = 87% data retained) | (1216 / 1216pts = 78% data retained)
line 11400E 2% error floor with 5x cull, 31 2% error floor with 8x cull, 65 iterations
iterations
(1239 / 1512pts = 82% data retained) | (1191 / 1512pts = 79% data retained)
line 11600E 2% error floor with 5x cull, 24 2% error floor with 13x cull, 79

iterations

iterations

(1198 / 1257pts = 95% data retained)

(1198 / 1257pts = 95% data retained)

IP_Chargeability Inversions

Line Unconstrained Smooth Unconstrained Sharp
line 10800E 2mrad error floor, 8 iterations 1mrad error floor, 55 iterations

(1722 1 1722pts = 100% data retained] (1720 / 1720pts = 100% data retained)
line 11000E 2mrad error floor, 8 iterations 1mrad error floor, 15 iterations

(1443 / 1433pts = 100% data retained] (1519 / 1566pts = 97% data retained)
line 11200E 2mrad error floor, 8 iterations 1mrad error floor, 28 iterations

(1443 / 1443pts = 100% data retained) (1550 / 1550pts = 100% data retained)
line 11400E 2mrad error floor with 5x cull, 14 1mrad error floor, 31 iterations

iterations

(1421 / 1550pts = 92% data retained) | (1510 / 1510pts = 100% data retained)
line 11600E 2mrad error floor, 8 iterations 1mrad error floor, 13 iterations

(1443 / 1443pts = 100% data retained

(1257 /1 1257pts = 100% data retained)




Line 10800N: Final Resistivity Model — Sharp Alphas

« Maximum data error allowed:

10%
2%

e Minimum Error floor applied:
« Error Misfits Removed: Misfits >10x (6% total)

« Alpha Parameters: 0.001, 1, 1

« Model Error Misfit: 1632 for 1632 points (1740 initial), in 37 iterations
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Woltage Errar 24

37 iter data misfit model norm multiplier

0 1.17384E+06 0.00000E+00 0.00000E+00
5 3.74473E+04 7.16340E+03 5.70864E+00
10 3.89425E+03 1.25099E+04 1.34951E-02
15 2.34547E+03 1.45831E+04 7.40751E-04
19 2.03816E+03 1.54399E+04 2.18839E-04
20 1.98260E+03 1.55874E+04 1.75229E-04
25 1.77484E+03 1.62023E+04 8.40642E-05
29 1.67630E+03 1.65521E+04 6.55810E-05
30 1.65069E+03 1.66623E+04 6.38479E-05
31 1.63199E+03 1.66011E+04 8.07444E-02
32 1.62731E+03 1.63849E+04 2.05427E-01
33 1.63187E+03 1.60950E+04 2.44214E-01
34 1.63197E+03 1.58890E+04 2.41890E-01
35 1.63182E+03 1.57166E+04 2.20113E-01
36 1.63200E+03 1.55546E+04 2.39977E-01
37 1.63193E+03 1.54211E+04 2.25814E-01

1632 number of data
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Line 10800N: Final Resistivity Model — Smooth Alphas

Error Misfits Removed:

Maximum data error allowed:

Minimum Error floor applied:

50%
2%

Misfits >5x (8% total)
Alpha Parameters: 0.8e-06,1, 1
Model Error Misfit:

1601 for 1601 points (1740 initial), in 18 iterations
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Obzerved Apparent Resistivity Data [ohm-m)
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1601 number of data

model norm
0.00000E+00
2.61371E+02
6.23115E+02
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7.40340E+02
7.62488E+02
7.62919E+02
7.46783E+02
7.34175E+02
7.26343E+02
7.21411E+02

multiplier

0.00000E+00
2.31251E+02
1.74451E+00
8.72257E-01
5.48767E-01
4.20316E-01
3.66587E-01
2.64830E+00
5.06149E+00
6.26407E+00
6.43591E+00
6.63856E+00




0 Resistivity Model
£ 500
£
& 1000 |
(&)

9800
X (m)
Iterations done: 18

—— O

7400 8200 9000

10600

11400

T ——

o
A
o
100000 | \\\ s
7 P
E &
/ 2,
£10000| N
fat F "o
/
.r"f \0\"0_ —
/ _‘D"O——O—-—o oO—0—0—0
1 4 7 13 16

12200

100

L 10

- 1e+004

3162

1000
316.2

_ 100

- 31.62

_ 10
Ohm -m

Model Norm

Observed Agparent Fiesisty Data (ohm-m
450 00 7750 FA00 0S50 2200 550

Earth Moded Resistnaty Section {ohrm)

iqs_o Fn_gigs_n‘?gn_o;gs'n;;uppgn,;mg?no]azmsmormzno FEDIERTER T, SR 50 2D

206



207

Line 11000N: Final Resistivity Model — Sharp Alphas
10%

e Minimum Error floor applied: 2%

« Error Misfits Removed: Misfits >7x (13% total)
« Alpha Parameters: 0.001,1,1

« Maximum data error allowed:

« Model Error Misfit:

1336 for 1336 points (1569 initial), in 36 iterations
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36 iter data misfit
0 1.03287E+06

model norm

0.00000E+00

multiplier

0.00000E+00

5 5.38101E+04 9.47484E+03 1.95757E-01
10 3.86141E+03 1.02425E+04 1.14668E-01
15 1.98295E+03 1.22297E+04 5.25248E-03
20 1.63681E+03 1.31377E+04 1.13982E-03
26 1.45615E+03 1.37946E+04 4.73626E-04
27 1.43448E+03 1.38793E+04 4.34546E-04
28 1.41863E+03 1.39576E+04 4.04713E-04
29 1.40058E+03 1.40358E+04 3.81141E-04
30 1.38580E+03 1.41141E+04 3.63565E-04
31 1.36952E+03 1.41814E+04 3.50500E-04
32 1.35470E+03 1.42647E+04 3.41922E-04
33 1.34053E+03 1.43228E+04 3.37204E-04
34 1.33388E+03 1.42309E+04 9.62137E-02
35 1.33445E+03 1.40864E+04 1.36493E-01
36 1.33600E+03 1.39461E+04 1.43378E-01

1336 number of data
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Line 11000N: Final Resistivity Model — Smooth Alphas

o Maximum data error allowed:
e Minimum Error floor applied:

o Error Misfits Removed:

50%
2%

Misfits >5x (10% total)

« Alpha Parameters: 0.6e-06, 1, 1

« Model Error Misfit:

1413 for 1413 points (1569 initial), in 24 iterations
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Dbserved Apparent Resistivity Data (ohm-m)
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24 iter data misfit
0 3.51410E+04
5 3.51410E+04
10 3.69334E+03
15 1.74077E+03
17 1.45981E+03
18 1.41256E+03
19 1.39826E+03
20 1.41223E+03
21 1.41300E+03
22 1.41017E+03
23 1.41300E+03
24 1.41299E+03
1413 number of data

model norm

1.79640E+02

1.79640E+02

6.50258E+02
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8.58391E+02
8.49343E+02
8.39992E+02
8.32371E+02

multiplier

2.48336E+02
2.48336E+02
3.92439E-01
2.37962E-02
1.71399E-02
1.81220E+00
3.10452E+00
3.89329E+00
3.98427E+00
4.10474E+00
4.17549E+00
4.42758E+00
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Line 11200N: Final Resistivity Model — Sharp Alphas

« Maximum data error allowed: 50%

e Minimum Error floor applied: 2%

Misfits >8x (22% total)

« Alpha Parameters: 0.001, 1, 1

« Model Error Misfit: 1216 for 1216 points (1550 initial), in 101 iterations

o Error Misfits Removed:

Observed Apparent Resistivity Data (chm-m)
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101 iter data misfit model norm multiplier

0 1.68455E+06 0.00000E+00 0.00000E+00
10 2.07903E+04 2.30200E+04 4.12820E-03
20 1.28678E+04 3.11217E+04 4.03144E-06
30 5.82873E+03 3.64868E+04 2.51965E-07
40 5.11487E+03 3.99721E+04 2.51965E-07
45 4.81670E+03 4.15396E+04 6.29914E-08
50 4.48367E+03 4.32109E+04 5.03931E-07
55 4.12799E+03 4.50450E+04 1.00786E-06
60 3.79761E+03 4.68434E+04 2.51965E-07
65 3.43061E+03 4.88019E+04 6.29912E-08
70 3.01466E+03 5.08456E+04 5.03930E-07
75 2.47425E+03 5.26345E+04 6.29912E-08
80 1.91769E+03 5.39001E+04 4.79312E-08
85 1.52658E+03 5.47306E+04 2.55705E-07
90 1.32644E+03 5.52128E+04 7.14694E-06
95 1.22255E+03 5.55102E+04 5.55110E-06
100 1.21564E+03 5.27615E+04 1.49416E-01
101 1.21581E+03 5.22685E+04 1.30642E-01

1216 number of data




212

Resistivity Model

0 3e+004
’g 9487
= 283 _ 3000
= 948.7
p = g
O 850 | 1 . , | | N30

7200 8008 8817 9625 10433 11242 12050 Ohm -m

X (m)
Iterations done: 101
e T OO ey
? }rﬁﬁﬂﬁmmT;Ermﬂl;s:cm:m:lrim-‘mﬂmxﬁw e
¥
100000 10000 £
iz ]
E =
< 10000 : s
L] - o
1000 . M
1 21 41 61 81 101
Iteration #

Ohbgerved Apparent Resistivity Data (ohrm-m)
720073507500 76507800 79508100 52508400 85508700 8850 900091 50 9300 9450 96005750 990010050 1025|
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Calculated Apparent Resistivity Data (ohm-m)
72007350 7500 76507800 79508100 8250 8400 8
Yr ¥y vy T v o Fu vy Fu gy Ty v oy FowWoy¥

Earth Model Resistivity Section (ohr-m)
72007350 7500 76507800 79508100 52508400 8560 8700 8850 90009150 9300 9450 96009750 430010050 10250 10450 10650 106850 11050 11250 11450 11650 11650 12060
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Line 11200N: Final Resistivity Model — Smooth Alphas

50%

e Minimum Error floor applied: 2%

e Error Misfits Removed: Misfits >7x removed (13%)
¢ Alpha Parameters: 0.6e-06, 1, 1

e Maximum data error allowed:

e Model Error Misfit:

1491 for 1354 points (1550 initial), in 61 iterations

Observed Apparent Resistivity Data (ohm-m)

7200 7350 76007650 7800 7950 8100 5250 8400 8560570
Frv¥sv¥ v ¥

Observed Yoltage Errors (percent)

7200 7350 7600 7650 7800 7950 8100 5250 5400 8560 5700 8850 9000 9150 9300 9450 9600 9750 990010050 10260 10450 T0650 10850 710650 11250 11450 11650 116850 12060

850,90009150,9300,9450 9600 975039007 005010250 10450, 0650 10850 11050 11250 11450 1165011850 12050

X Fr ¥ Trvs

TrrvVevr

Rho
10000

4217
1778

L ip

Voltage Errar %%

61 iter data misfit model norm multiplier

0 2.29674E+06 0.00000E+00 0.00000E+00
5 7.53260E+04 4.11045E+02 6.38228E+01
10 6.81188E+03 1.03152E+03 4.89663E-01
15 4.19031E+03 1.17974E+03 1.53020E-02
20 3.19832E+03 1.26999E+03 4.78187E-04
25 2.66865E+03 1.33032E+03 1.49433E-05
30 2.34067E+03 1.37256E+03 1.31866E-06
35 2.09736E+03 1.40717E+03 3.44123E-06
40 1.92250E+03 1.43718E+03 7.40400E-06
45 1.78767E+03 1.46306E+03 5.96078E-06
47 1.74086E+03 1.47247E+03 3.46555E-06
48 1.71836E+03 1.47690E+03 2.69542E-06
49 1.69707E+03 1.48126E+03 4.24776E-06
50 1.67684E+03 1.48535E+03 3.38905E-06
55 1.58477E+03 1.50515E+03 2.61025E-06
59 1.52027E+03 1.51964E+03 1.48092E-06
60 1.50564E+03 1.52313E+03 2.63791E-06

1354 number of data
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Resistivity Model
0 — 3e+004
——— 0 [ caos
E 500 3000
= 948.7
§ 1000 300
94.87
1500 | : ! 30
7200 8008 8817 9625 10433 11242 12050 Ohm -m
X (m)
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et r\Xg U‘m_x}ly_ﬂ00(m(}Q(.\r.)e}O()wax}!Z3000-3OCYX.K){XKK'XKKK}-:JWW\) 1000
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Obgarved Apparen Resisthaty Data (ohm-m)
5054002

Earth Model Riesisthvity

Secson (ohm-m)
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215

Line 11400N: Final Resistivity Model — Sharp Alphas

Maximum data error allowed: 50%

Minimum Error floor applied: 2%

Error Misfits Removed: Misfits >8x (21% total)

Alpha Parameters: 0.001, 1, 1

Model Error Misfit: 1191 for 1191 points (1512 initial), in 65 iterations

Observed Apparent Resistivity Data (ohm-m)

o e .";:'i..:. -.‘-_- i CIORT, O :‘ " '\.' g s

Fho

........ o Sohe o000 50 -
- P Y o N 7 10000

4217
1778
750
316

— 56

Lk

Observed Voltage Errors (percent)

72007350 7500 7660 7600 7950 5100 8250 8400 8550 6700 86509000 8150 9300 9450 4600 9750 990010050 0250 10450 10650 10850 11060 11250 11460 11650 11850 12060

Yoltage Error %

65 iter data misfit model norm multiplier

0 9.68943E+05 0.00000E+00 0.00000E+00
5 2.92778E+04 5.08136E+03 1.97193E+00
10 7.43386E+03 1.04243E+04 1.40052E-02
15 5.09936E+03 1.33797E+04 4.37662E-04
20 4.26662E+03 1.55656E+04 1.36769E-05
25 3.65793E+03 1.73154E+04 1.70962E-06
30 3.10646E+03 1.88805E+04 2.13702E-07
35 2.56596E+03 2.03488E+04 1.06851E-07
40 2.07111E+03 2.17132E+04 1.27589E-07
45 1.68973E+03 2.27547E+04 9.86240E-08
50 1.44464E+03 2.35480E+04 1.53884E-06
55 1.29005E+03 2.43273E+04 7.42305E-07
60 1.19109E+03 2.48501E+04 1.01853E-02
61 1.18735E+03 2.45861E+04 9.14822E-02
62 1.19043E+03 2.41342E+04 1.21140E-01
63 1.19100E+03 2.38386E+04 1.27631E-01
64 1.19738E+03 2.34718E+04 1.27632E-01
65 1.19077E+03 2.32792E+04 1.09325E-01

1191 number of data
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Resistivity Model
0 3e+004
£ _ 9487
£ 283 3000
< © 9487
o 567 _ 300
@ .ﬂ 94 .87
2 850 | 1 | 1 1 1 | 30
7200 8008 8817 9625 10433 11242 12050 Ohm - m
X (m)
Iterations done: 65
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o o
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= 000000000600 =
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4217
1776
750
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— 133
— 56
24
10,
Calculated Apparent Resistivity Data (ohm-m)
72007 350 7500 7650 7600795051010 6260 8400 8550 5700 535090003150 4300 8450 9600 8750 330010050, 10250 10450 10850 10850 11050 11260 11450 1165011850 12050 =
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217
1778
750
316
— 133
— 86
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Earth Model Resistivity Section (ohr-rm)
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Line 11400N: Final Resistivity Model —

Smooth Alphas

e Maximum data error allowed:

e Minimum Error floor applied:

e Error Misfits Removed:

50%
2%

¢ Alpha Parameters: 0.6e-06, 1, 1

e Model Error Misfit:

Misfits >5x removed (18%)

1239 for 1241 points (1512 initial), in 31 iterations
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Ohserved Apparent Resistivity Data (ohm-m)

720073507500 7650 7600 7950 81 UEI EZEU 34003550, E?UUEBEUQUUUQT 5093009450 9600 9750 9900 10050 10250 10450 10650 10850 11050 71250 11450 11650 11850 12060

vvvvvvvvvv

| A i s s Py Fia £

Ohserved YVoltage Errars (percent)
720073507500 7650 7800 7950 8100 8250 3400 5550 8700 565090009150 93009450 9600 9750 990010050 10250 10450 10650 10850 11050 11250 11450 11650 11650 12050

gt S St TR i S as Farad &

85
6B
48
28
(=1

S —
Woltage Eror ¥

16
.14
==l
— 10

31 iter data misfit
0 1.00088E+06
5 3.05019E+04
10 4.58175E+03
15 2.17257E+03
17 1.85705E+03
18 1.74241E+03
19 1.63964E+03
20 1.55249E+03
21 1.48192E+03
22 1.42320E+03
23 1.37178E+03
24 1.32360E+03
25 1.28516E+03
26 1.24457E+03
27 1.25316E+03
28 1.24061E+03
29 1.23918E+03
30 1.24100E+03
31 1.23755E+03

1241 number of data

model norm

0.00000E+00

3.40172E+02
9.04477E+02
1.23383E+03
1.32107E+03
1.35579E+03
1.39686E+03
1.42613E+03
1.46092E+03
1.48447E+03
1.51368E+03
1.53757E+03
1.56057E+03
1.58276E+03
1.53667E+03
1.51383E+03
1.49148E+03
1.46688E+03
1.45352E+03

multiplier
0.00000E+00
5.04603E+01

1.79191E-01

5.78606E-03
2.04919E-03
1.36940E-03
9.75329E-04
7.38202E-04
5.90089E-04
4.94158E-04
4.30894E-04
3.89813E-04
3.65486E-04
3.52927E-04
1.64468E+00
1.33092E+00
1.73939E+00
1.76008E+00
1.88311E+00
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Resistivity Model
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Line 11600N: Final Resistivity Model — Sharp Alphas

e Maximum data error allowed:
e Minimum Error floor applied:

e Error Misfits Removed:

50%
2%

Misfits >13x (5% total)
¢ Alpha Parameters: 0.001, 1,1
e Model Error Misfit:

1198 for 1198 points (1257 initial), in 79 iterations

219

Observed Apparent Resistivity Data (ohrm-m)

Observed Yoltage Errors (percent)

7900 80508200 6350 850086508800 83509100 9250 8400 3550 9700 985010000 10200 10400 J0600 10800 11000 31200 31400 11600 11800 72000

Rho

10000
4217
1778
750
36

— 133
— bb

b

Voltage Error %

79 iter
0
5
10
15

20
25
30
35
40
45
50
55
60
65
70
75
79

data misfit
1.25091E+06
3.89569E+04
5.62737E+03
4.54839E+03
4.03805E+03
3.61523E+03
3.31409E+03
3.06971E+03
2.80070E+03
2.42812E+03
2.00158E+03
1.67759E+03
1.45817E+03
1.31993E+03
1.21677E+03
1.19784E+03
1.19789E+03

1198 number of data

model norm

0.00000E+00

4.87492E+03
8.21891E+03
9.36719E+03
1.02010E+04
1.08960E+04
1.15483E+04
1.21413E+04
1.26662E+04
1.31167E+04
1.35980E+04
1.40989E+04
1.45904E+04
1.50176E+04
1.54147E+04
1.45155E+04
1.39171E+04

multiplier
0.00000E+00
2.49213E+01

6.45245E-02
2.01639E-03
6.30123E-05
1.96913E-06
2.46142E-07
3.93827E-06
1.23071E-07
2.46142E-07
3.42225E-07
3.02164E-07
3.03986E-07
5.60746E-07
3.28652E-06
2.22680E-01
2.00612E-01




Resistivity Model

Earth hModel Resistivity Section (ohm-rm)
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Line 11600N: Final Resistivity Model — Smooth Alpha

e Maximum data error allowed: 50%

e Minimum Error floor applied: 2%

Misfits >5x removed (5%)

e Alpha Parameters: 0.6e-06, 1, 1

e Model Error Misfit: 1198 for 1198 points (1257 initial), in 24 iterations

e Error Misfits Removed:

Ohserved Apparent Resistivity Data (ohm-m)

A0 505052005350 8500 BE50 6800 8950 910092609400 95504700 485010000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000
¥ ¥y e Vo v Ty v Py v Py v P v P v Ty v T v y T r v W o v Fo v F oy v P v v Py v vy T o v v P o vy v Fov v W wr Voo y Uy ey Vu v v Vo v o Tooww¥

......

Observed Yoltage Errors (percent)
79005050 8200 8350 8500 8650 6800 8950 91009250 940095504700 485010000 10200 10400 10600 10800 11000 11200 11400 11600 11500 12000

“oltage Error %

24 iter data misfit model norm multiplier

0 1.23758E+06 0.00000E+00 0.00000E+00

5 3.71016E+04 1.75224E+02 4.49985E+02
9 4,71873E+03 5.06085E+02 2.00803E+00
10 3.74557E+03 5.60320E+02 1.00402E+00
12 2.46429E+03 6.70974E+02 2.51004E-01
13 2.03070E+03 7.23233E+02 1.25502E-01
14 1.77895E+03 7.64650E+02 7.40394E-02
15 1.55414E+03 8.08258E+02 4.98605E-02
16 1.40828E+03 8.42189E+02 3.84348E-02
17 1.27299E+03 8.77149E+02 3.26959E-02
18 1.19609E+03 8.89874E+02 8.70328E-01
19 1.18313E+03 8.63498E+02 3.31614E+00
20 1.19772E+03 8.40374E+02 3.99746E+00
21 1.19783E+03 8.25386E+02 3.90940E+00
22 1.19800E+03 8.16520E+02 3.94897E+00
23 1.19799E+03 8.07025E+02 4.13786E+00
24 1.19795E+03 8.01414E+02 4.11414E+00

1198 number of data




Resistivity Model

Calculated Apparent Resistivity Data (ohr-m)
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Line 10800N: Final Chargeability Model — Sharp Alphas

e Maximum data error allowed:

5 mradians
e Minimum Error floor applied: 1 mradians
No misfits removed
0.001, 1,1

1720 for 1720 points (100%), in 55 iterations

e Error Misfits Removed:
¢ Alpha Parameters:
e Model Error Misfit:

Observed IP Data
7450 7600 7760 7900 8050 8200 8350_ 85508

0753200 3350 8500 3650 9500 8950_ 10150 10350 10550 10760 _ 11000 11200 11400 11600 11800 12000 12200

EALEL . AXERE . rEELL

Obsened IP Errors (IP units)

7450 76007750 7900 80508200 8360 8550 87003625395000753200 9350 8500 9650 9800 9950

10150 10350 10650 10760 _ 11000 71200 71400 11600 11800 12000 72200

IP Error

Al
.35

—33

55 iter data misfit model norm multiplier

0 2.58681E+05 0.00000E+00 0.00000E+00

5 2.01730E+04 1.96576E+05 1.26195E-01
10 4.40683E+03 6.31718E+05 7.09616E-03
15 2.78811E+03 9.47233E+05 2.31501E-03
20 1.93068E+03 1.28817E+06 8.34194E-04
25 1.72069E+03 1.54436E+06 5.96313E-04
30 1.72521E+03 1.55139E+06 6.06492E-04
35 1.72028E+03 1.37238E+06 9.54529E-04
40 3.30901E+03 2.05416E+06 2.18730E-04
45 1.74837E+03 1.53060E+06 6.76599E-04
50 1.74403E+03 1.65261E+06 4.72007E-04
52 1.71890E+03 1.44469E+06 7.78519E-04
53 1.71981E+03 1.41622E+06 8.76751E-04
54 1.71880E+03 1.46928E+06 7.44574E-04
55 1.71985E+03 1.46409E+06 7.36255E-04

1720 number of data
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Chargeability Model
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Line 10800N: Final Chargeability Model — Smooth Alphas
10 mrad

¢ Maximum data error allowed:
e Minimum Error floor applied: 2 mrad

No error misfits removed
1e-06, 1, 1

1722 for 1722 points (100%), in 8 iterations

e Error Misfits Removed:
¢ Alpha Parameters:
e Model Error Misfit:

Obzerved IP Data
7ER0 ?BDDBDEDSBDDSSEEE?EEBSEW 51350 350058501 0100104001 07007110001 13001 1600119001 2200

Obzerved [P Ermors [IP unitz)
755078008050 E3DEIE!55EE?’5EBSEDH 50350 960058501 01001 04007 070071 10007113001 1600115007 2200

IF Error
10

.9

—F"
=

= m

[N )

a

8 iter data misfit model norm multiplier
0 5.58814E+04 0.00000E+00 0.00000E+00
1 3.55159E+04 6.21607E+01 1.57786E+03
2 1.76479E+04 6.06769E+02 9.68816E+01
3 8.67864E+03 1.37083E+03 5.04103E+00
4 4.30445E+03 3.94009E+03 8.89890E-01
5 2.42760E+03 7.87779E+03 2.34516E-01
6 1.72125E+03 1.19077E+04 1.07428E-01
7 1.72198E+03 1.14866E+04 1.11985E-01
8 1.72209E+03 1.13719E+04 1.14592E-01

1722 number of data




Chargeability Model
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Line 11000N: Final Chargeability Model — Sharp Alphas

e Maximum data error allowed:

e Minimum Error floor applied:

e Error Misfits Removed:
¢ Alpha Parameters: 0.001, 1,1
e Model Error Misfit:

5 mradians
1 mradians

Misfits >15x removed (3% total)

1519 for 1519 points (1566 initial), in 15 iterations

227

Observed IP Data.

Ohserved IP Errors (IP units)
745076007750 79003050 8200 8350 8500 §650 3600 5950 9100 9250 9400 9550 9700 965070000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000 12200

IP Errar

5
.45
=

15 iter

P20 WN 2O

15

data misfit
1.38252E+05
1.15497E+05
5.67129E+04
2.79651E+04
1.37236E+04
7.04190E+03
1.76946E+03
1.57312E+03
1.51890E+03
1.51882E+03
1.51960E+03
1.51881E+03
1.51938E+03
1.51899E+03

1519 number of data

model norm

0.00000E+00
1.53014E+03
7.23151E+04
8.23747E+04
1.16267E+05
2.31831E+05
5.29001E+05
5.61281E+05
5.01179E+05
4.98509E+05
4.82377E+05
4.82935E+05
4.73329E+05
4.71900E+05

multiplier

0.00000E+00
1.12244E+02
7.17800E+00
4.69413E-01
1.34819E-01
3.68935E-02
3.51047E-03
2.70646E-03
4.18575E-03
4.06094E-03
4.66262E-03
4.47909E-03
4.85030E-03
4.84635E-03
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i Chargeability Model -
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Line 11000N: Final Chargeability Model —

229

Smooth Alphas

Maximum data error allowed: 10 mradians

Minimum Error floor applied: 2 mradians
No misfits removed
0.6e-06, 1, 1

1443 for 1443 points (100%), in 8 iterations

Error Misfits Removed:
Alpha Parameters:
Model Error Misfit:

;;;;;;;;;;;;;;;;;;;;;;

Observed IF Data

DJEEEIEIEEIEBEE D1 EID 0400 EI?DEI 1 EIDEI 1 3IJEI 1 EEIEI 19002200

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

-2 ooo_|

P Errar

8 iter

oO~NOO AR WN-O0

data misfit model norm multiplier
3.13716E+04 0.00000E+00 0.00000E+00
2.07248E+04 2.90939E+01 1.20908E+03
1.06528E+04 2.04113E+02 8.97913E+01
5.30828E+03 7.68991E+02 5.21464E+00
3.49830E+03 1.53887E+03 1.41771E+00
2.16410E+03 3.07839E+03 5.69633E-01
1.44122E+03 4.89474E+03 2.61683E-01
1.44247E+03 4.79903E+03 2.69113E-01
1.44273E+03 4.76587E+03 2.72959E-01

1443 number of data
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Line 11200N: Final Chargeability Model — Sharp Alphas

Error Misfits Removed:
Alpha Parameters:
Model Error Misfit:

Maximum data error allowed:

Minimum Error floor applied:

5 mradians
1 mradians
No Misfits removed
0.001, 1,1
1550 for 1550 points (100%), in 28 iterations
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Observed IP Data

Obszerved IP Erors (IP units)

72007350 7500 7650 7800 7950 5100 250 §400 8550 8700 8E50 3000 3150 3300 9450 9500 4750 430010050 10250 10450 10650 10850 11050 11250 11450 11650 11850 12060

28 iter

0

5

10
15
17
18
19
20
21
22
23
24
25
26
27
28

data misfit

1.87885E+05
9.52160E+03

2.30264E+03
1.60522E+03
1.55001E+03
1.55053E+03
1.56321E+03
1.55011E+03
1.55047E+03
1.55011E+03
1.55051E+03
1.55002E+03
1.54995E+03
1.55026E+03
1.54971E+03
1.55015E+03

1550 number of data

model norm

0.00000E+00
1.00959E+05
4.15287E+05
8.11165E+05
8.27563E+05
7.74526E+05
8.16325E+05
7.42866E+05
7.03253E+05
6.84137E+05
6.68960E+05
6.76769E+05
6.58909E+05
6.69477E+05
6.49318E+05
6.45280E+05

multiplier

0.00000E+00
1.46369E-01
1.92382E-03
4.18604E-04
4.92662E-04
6.93665E-04
4.83303E-04
7.37903E-04
9.13300E-04
8.56150E-04
9.35497E-04
8.48340E-04
1.00720E-03
7.98106E-04
1.00625E-03
1.02839E-03
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Chargeability Model
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Line 11200N: Final Chargeability Model — Smooth Alphas

e Maximum data error allowed:
e Minimum Error floor applied:

e Error Misfits Removed: Misfits >5x removed (8%)

50 mradians

2 mradians

o Alpha Parameters: 0.6e-06, 1, 1

e Model Error Misfit:

1421 for 1421 points (1550 initial), in 14 iterations
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Observed IP Data

Obszerved IP Erars (IP units)

72007350 7500 76507800 7950 8100 250 8400 8550 &700 8350 4000 9150 3300 4450 8600 3750 430010050 10250 10450 10650 10850 11050 11250 11450 11650 11850 12060

IP Error

B

14 iter

PRI ©ONOORWN 2O

14

data misfit
9.54219E+04
7.80351E+04
3.95962E+04
1.98653E+04
9.82113E+03
4.90173E+03
2.93976E+03
1.94536E+03
1.50284E+03
1.42082E+03
1.42083E+03
1.42104E+03
1.42103E+03
1.42102E+03
1.42103E+03

1421 number of data

model norm

0.00000E+00
4.17180E+00
7.55352E+01
3.27628E+02
1.07155E+03
3.25108E+03
6.50119E+03
1.30024E+04
2.47694E+04
2.38043E+04
2.21781E+04
2.15208E+04
2.10878E+04
2.08582E+04
2.06985E+04

multiplier

0.00000E+00
9.36962E+03
9.07010E+02
5.17480E+01
5.55177E+00
9.25289E-01
2.95688E-01
7.42972E-02
1.85857E-02
1.97680E-02
2.42975E-02
2.53691E-02
2.70799E-02
2.73176E-02
2.78957E-02
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Line 11400N: Final Chargeability Model — Sharp Alphas

¢ Maximum data error allowed: 1 mradians

e Minimum Error floor applied: 1 mradians
No Misfits removed

0.001, 1,1

e Error Misfits Removed:
e Alpha Parameters:
e Model Error Misfit:

235

1510 for 1510 points (100%), in 31 iterations

Observed IP Data

Observed IP Erars (IP units)
7200 7350 7500 7650 7800 7950 6100 8250 8400 8550 3700 5650 9000 9150 9300 9450 960097509900 10050 10250 10450 10650 70850 11050 11250 11450 11650 116850 12050

IP Errar

Bii
L]l
=1

1

0975

098

0.925
=08 |

31 iter data misfit model norm multiplier

0 1.32304E+05 0.00000E+00 0.00000E+00

5 7.85720E+03 1.08119E+05 8.29930E-02
10 2.93280E+03 2.78661E+05 5.60535E-03
15 1.94067E+03 5.63214E+05 8.45624E-04
16 1.97217E+03 6.33151E+05 6.07625E-04
17 1.99246E+03 6.08428E+05 8.22456E-04
18 1.78482E+03 7.37111E+05 4.24584E-04
19 1.61918E+03 9.23490E+05 3.06846E-04
20 1.61025E+03 1.01902E+06 2.61672E-04
21 1.50903E+03 1.07744E+06 2.35442E-04
22 1.53599E+03 1.19311E+06 2.07285E-04
23 1.50979E+03 9.78634E+05 3.50336E-04
24 1.51002E+03 1.11402E+06 2.13415E-04
25 1.51032E+03 9.36001E+05 4.11251E-04
26 1.50986E+03 9.40865E+05 3.30791E-04
27 1.50983E+03 8.80145E+05 4.26863E-04
28 1.50898E+03 9.20464E+05 3.54502E-04
29 1.51012E+03 9.08156E+05 3.68389E-04
30 1.69239E+03 8.97444E+05 4.13585E-04
31 1.50998E+03 8.96389E+05 4.07069E-04

1510 number of data
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Line 11400N: Final Chargeability Model — Smooth Alphas
50 mrad

¢ Maximum data error allowed:
e Minimum Error floor applied: 2 mrad

No error misfits removed

8.8e-06, 1, 1

1443 for 1443 points (100%), in 8 iterations

e Error Misfits Removed:
¢ Alpha Parameters:
e Model Error Misfit:

Observed IP Data
72007350 7500 7650 78007950 8100 6250 8400 5550 8700 8850 9000 9150 9300 8450 9600 9750 990010050 70250 10450 10650 70850 11050 11250 11450 71650 11650 12080

Obsened IP Errors (IP units)
72007350 7500 7650 78007950 8100 6250 8400 5550 8700 8850 9000 9150 9300 8450 9600 9750 990010050 70250 10450 10650 70850 11050 11250 11450 71650 11650 12080

IP Error

50
. 44
— 38
161

28
20
14
i
|2

8 iter data misfit model norm multiplier
0 3.13716E+04 0.00000E+00 0.00000E+00
1 2.07248E+04 2.90939E+01 1.20908E+03
2 1.06528E+04 2.04113E+02 8.97913E+01
3 5.30828E+03 7.68991E+02 5.21464E+00
4 3.49830E+03 1.53887E+03 1.41771E+00
5 2.16410E+03 3.07839E+03 5.69633E-01
6 1.44122E+03 4.89474E+03 2.61683E-01
7 1.44247E+03 4.79903E+03 2.69113E-01
8 1.44273E+03 4.76587E+03 2.72959E-01

1443 number of data
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Chargeability Model
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Line 11600N: Final Chargeability Model — Sharp Alphas

Maximum data error allowed: 5 mradians

Minimum Error floor applied: 1 mradians
No misfits removed
0.001, 1,1

1257 for 1257 points (100%), in 13 iterations

Error Misfits Removed:
Alpha Parameters:
Model Error Misfit:

Observed IP Data

790030608200 8350 8500 §650 55005950 9100 9250 9400 9550 9700 485010000 10200 10400 10600 70300 11000 11200 11400 J1600 11800 12000

Observed IF Errors (IF units)
7800 8050 8200 8350 8500 BE50 8800 3950 3100 9250 9400 8550 3700 885010000 10200 10400 10600 10800 11000 11200 11400 11600 11500 12000

IP Errar

kS
.25
Bl
1 (o)

2
1
1
1
1

13 iter data misfit model norm multiplier
0 2.36349E+04 0.00000E+00 0.00000E+00
1 1.83808E+04 2.06125E+02 7.59008E+01
2 1.10000E+04 2.88234E+03 7.06321E+00
3 5.76529E+03 1.38385E+04 4.25786E-01
4 4,15402E+03 1.65215E+04 8.96156E-02
5 3.29087E+03 3.22034E+04 3.15330E-02
6 2.54219E+03 5.95050E+04 1.92686E-02
7 1.78890E+03 1.18997E+05 7.43413E-03
8 1.25423E+03 1.56069E+05 4.99797E-03
9 1.25607E+03 1.18925E+05 6.92391E-03
10 1.25675E+03 1.14794E+05 7.29800E-03
11 1.25681E+03 1.11319E+05 7.56257E-03
12 1.25699E+03 1.09328E+05 7.77421E-03
13 1.25699E+03 1.09021E+05 7.80187E-03

1257 number of data
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Line 11600N: Final Chargeability Model — Smooth Alphas

e Maximum data error allowed: 5 mrad

e Minimum Error floor applied: 2 mrad
No error misfits removed

8.8e-06, 1, 1

e Error Misfits Removed:
¢ Alpha Parameters:
e Model Error Misfit:

1172 for 1172 points (100%), in 8 iterations
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Observed IP Data
7A00 8050 G200 535085008650 BE00H950 8100 8250 94004560 9700 985010000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000

Obgersed IP Errars ([P units)
7900 8050 8200 5350 8500 8650 8800 8950 9100 9250 9400 9550 97009850 10000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000

IP Error

3
.2.8
— 25
= )

2
18
15
13
1

10 iter data misfit model norm multiplier
0 2.15726E+04 0.00000E+00 0.00000E+00
1 1.56839E+04 4.73574E+00 2.20902E+03
2 8.06237E+03 7.44790E+01 1.61825E+02
3 3.92372E+03 8.47080E+02 3.81701E+00
4 2.67518E+03 1.69787E+03 7.65205E-01
5 1.81943E+03 3.40014E+03 3.28149E-01
6 1.17106E+03 6.36355E+03 1.37365E-01
7 1.17140E+03 6.02663E+03 1.48053E-01
8 1.17191E+03 5.89952E+03 1.49998E-01
9 1.17182E+03 5.83191E+03 1.54798E-01
10 1.17199E+03 5.78702E+03 1.54970E-01

1172 number of data
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APPENDIX B: DCIP 2D GOCAD-CONSTRAINED INVERSIONS

General Comments on Gocad-Constrained Inversion Modeling: The

reference/constraining resistivity and chargeability models were constructed in
Gocad. The resistivity and chargeability constraints were chosen using a
statistical averages combining data from a) Kidd Creek borehole single-point
resistance values, b) physical property laboratory measurements on Timmins
area Archean rocks by Perparim Alikaj QGI, and c) borehole resistivity log of
DDH 4509 by QLS. The values for the overburden were estimated from the
DCIP results. Initial constrained inversion models, using 50 ohm-m and 50
milliradians for the rhyolite, where later changed to 1k ohm-m and 20 mradians,
based on final model comparisons and behaviours. Similarly, chargeability
estimates for the graphites and sulphides were also lowered from 150 and 100,
respectively, to 75 milliradians in final models. The values chosen for the

reference models are as follows:

Table B.2: Resistivity and Chargeability Constraints.

Lithologic Unit Resistivity (Conductivity) Chargeability
Overburden 10 ohm-m (0.01s/m) 0.1mrad
Mafic Volcanic 10,000 Q-m (0.0001 s/m) | 5 mrad
Ultramafic Volcanic 7,000 Q-m 3 mrad
Sedimentary rock 5,000 O-m 10 mrad
Rhyolite 1,000 Q-m (0.001 s/m) 20 mrad
Graphite 10 ohm-m (0.1 s/m) 75 mrad
Massive Sulphide 10 ohm-m (0.1 s/m) 75 mrad

The forward and inverse models were calculated using the UBC DCIP2D
platform, using the native QARA array values (Quantec center-pole) with
maximum 10% data errors for the voltage and +5 mrad error for the chargeability

and with initial error floors set to 2% and 1mrad, respectively. In all cases “chi”
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was set to 1 and no error weights were used. The starting models for

constrained inversions used the reference model extracted from Gocad.

The inversion meshes were constructed using the UBC default, using a
width/height ratio of 2, increasing in 10% increments from a minimum of 10m to
approx. 300m depths, and in 50% increments to a maximum depth of 1500m.
The meshes used a minimum column width of 17m, within the data range,
increasing by 50% increments to a maximum distance of approx. 1.5km, laterally,
from the ends of the profiles. Identical meshes were used for both the resistivity

and associated chargeability models shown.

For each of the line-profiles, constrained inversion models were calculated for
both the resistivity and chargeability. In addition, two different models results
were derived, for the purposes of comparison, for both the resistivity and
chargeability, using contrasting model objective functions —referred to here as
either “Sharp” vs. “Smooth” models. The two relate to the “alpha-s” component
of the model objective functions used in the inversion, and refer to the degree of
adherence of the final model to the reference — with Sharp (large "s” =0.001)
being similar and “Smooth” (small “s’=107) not necessarily close to the gocad

reference model.

In all cases, a target model misfit equal to the number of points was sought
for and obtained — either through progressive increases in the minimum error
floor and/or selective data removal (culling), using the Quantec DCIPoutinv.exe
program, based on the degree of misfit between the observed data and those
predicted in the initial inversion model. The requirements for successful
convergence of the resistivity and chargeability inversions are summarized

below:



Table B.3: Data Retention & Error Floors Required for Convergence to N-points

DC Resistivity Inversions

Line Constrained Sharp Constrained Smooth
line 10800N 3% floor w. 7x cull 3% floor
(95% data retained) (100% data retained)
line 11000N 3% floor w. 15x cull 3% floor w. 12x cull
(92% data retained) (95% data retained)
line 11200N 4% floor w. 12xcull 5% floor w. 15x cull
(92% data retained) (94% data retained)
line 11400N 5% floor w. 15x cull 5% floor w. 15x cull
(96% data retained) (93% data retained)
line 11600N 3% floor w. 57x cull 2% floor w. 12x cull
(97% data retained) (98% data retained)
IP Chargeability Inversions
Line Constrained Sharp Constrained Smooth
line 10800N 1.5mr floor / 10x cull 1mr floor / 10x cull
(all data retained) (98% data retained)
line 11000N 1mr floor / 16x cull 1mrad floor
(97%data retained) (all data retained)
line 11200N 1.5mrad floor 1mrad floor
(all data retained) (all data retained)
line 11400N 1mr floor / 50x cull 1mrad floor / 50x cull
(97% data retained) (98% data retained)
line 11600N 1mrad floor 1mrad floor

(all data allowed)

(all data allowed)




Line 10800N: Gocad-Constrained Resistivity Model
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e Mafic volcanic = 10k ohm-m (purple)
e Ultramafic volcanic = 7k ohm-m (navy-blue)
e Sediments = 5k ohm-m (blue)
e Rhyolite = 1000 ohm-m (light blue)
e Overburden = 30 ohm-m (red)
e Graphite/Massive Sulphide = 10 ohm-m (pink)
Resistivity Model
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€ 500 _ 1000
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& 1000 _ 100
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1500 10
7400 8200 9000 9800 10600 11400 12200 Ohm - m
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Line 10800N: UBC 2D Gocad-Constrained Resistivity Forward Model



Line 10800N: Final Resistivity Model — Sharp Alphas

10%

Minimum Error floor applied: 3%

Error Misfits Removed: 7x (5% total)

Alpha Parameters: 0.001,1,1

Model Error Misfit: 1713 for 1713 points (1804 initial), in 68 iterations

Maximum data error allowed:

247

Observed Apparent Resistivity Data (ohm-m)

7500 7650 7800 7950 8100 8250 8400 8550 87008525835090755200 9350 9500 9650 9800 9350 1010010250104001055010700108501100011150113001145011860011750113001205012200
FYYIIYITIIFIFRFVFVIVIVYY AR
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Observed Voltags Enors [percent]
7500 7650 7800 7950 8100 8250 8400 6550 87008625895090753200 9350 9500 9550 9800 9350 101001025010400105501070010850110007115011300114501160011 750119001 20501 2200

10000

Eal
1778
70
316

— 133
— 56

. 2
n

68 iter data misfit model norm multiplier

0 1.40370E+06 0.00000E+00 0.00000E+00
5 4.92074E+04 3.85657E+02 4.57369E+01
10 1.21981E+04 1.71751E+03 8.12090E-02
15 7.53533E+03 2.88878E+03 2.53778E-03
20 5.15505E+03 4 11754E+03 7.93056E-05
25 3.76093E+03 5.31858E+03 9.91321E-06
30 2.87674E+03 6.05467E+03 7.40171E-07
35 2.24624E+03 6.72916E+03 1.45812E-06
40 1.81909E+03 7.25477E+03 2.32948E-06
45 1.71272E+03 6.53028E+03 4.20848E-01
50 1.71298E+03 5.34303E+03 5.83752E-01
55 1.71269E+03 4.45053E+03 8.59958E-01
60 1.71299E+03 3.83488E+03 1.11999E+00
65 1.71292E+03 3.50023E+03 1.26874E+00
67 1.71296E+03 3.41040E+03 1.30228E+00
68 1.71257E+03 3.37690E+03 1.27944E+00

1713 number of data
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Line 10800N: Final Resistivity Model — Smooth Alphas

¢ Maximum data error allowed:

e Minimum Error floor applied:

e Error Misfits Removed:
e Alpha Parameters:
e Model Error Misfit:

10%
3%

249

No error misfits removed (100% data usage)
1e-07,1, 1
1804 for 1804 points, in 75 iterations

Observed pparent Resistivity Data [shmm)

7500 7ES0 7800 7350 8100 8250 8400 8550 B7008825835090759200 9350 9500 9650 9800 3350 10100102501040010550107001 08501100011 15011300114501160011 750119001 205012200
IV YV VYV YV VY VITTTTFFTVY ¥V WO vvovamrivvw v Y Y Y Y Y ¥ Y Y Y Y Y Y Y Y YV ¥ Y ¥ Y ¥ Y VYV FTF YV VP V¥ V¥V ST FYIYIYYFFYFVFYIFIT

Observed Yoltage Errors (percent]
7500 7650 7500 7950 8100 8250 2400 8550 §7008525835090759200 9350 9500 5650 3800 3950 1010010250104001 0550107001 08501 1000111501 1300114501 160011 750113001 205012200

Rha
10000

4217
1778
750
318

— 133
— BB

l24
10

75 iter
0
5
10
15

20
25
30
35
40
45
50
55
60
65
70
75

data misfit
2.33086E+06
7.28483E+04
2.81972E+04
1.58661E+04
1.15990E+04
8.44636E+03
6.97726E+03
5.78890E+03
4.91613E+03
4.29347E+03
3.27930E+03
2.80336E+03
2.44525E+03
1.94253E+03
1.80359E+03
1.80272E+03

1804 number of data

model norm

0.00000E+00

4.02328E+01
2.95598E+02
6.18289E+02
7.68789E+02
9.10749E+02
1.04533E+03
1.16834E+03
1.27947E+03
1.35926E+03
1.45911E+03
1.53344E+03
1.57955E+03
1.63572E+03
1.39293E+03
1.27683E+03

multiplier

0.00000E+00

7.53134E+02
5.34896E+00
1.33724E+00
4.17888E-02
1.30590E-03

4.08093E-05

2.55058E-06
6.37646E-07
5.10117E-06
1.32045E-06
7.57461E-07

4.42078E-07

2.16728E-06

4.18921E+00
3.32439E+00
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Line 11000N: Gocad-Constrained Resistivity Model

Mafic volcanic = 10k ohm-m (purple)
Ultramafic volcanic = 7k ohm-m (navy-blue)
Sediments = 5k ohm-m (blue)

Rhyolite = 1000 ohm-m (light blue)
Overburden = 30 ohm-m (red)

Graphite/Massive Sulphide = 10 ohm-m (pink)

Depth (m)

Resistivity Model
0 _ 1e+004

- 3162
_ 1000
_ 316.2
_ 100

_ 31.62

_ 10

7400 8200 9000 9800 10600 11400 12200 Ohm -m

X (m)

Caloulated Apparent Rissistivity Dista [ohmem)
7400 7550 7700 7950 8000 8150 8300 6440
FYYYYTTYTYYTTYTTTYTY Tyvy TYYYTTTYTTYYYYTYYTYTYYY TYTTTYTTYY TYYTYYYYTYYTYTTYTEYTYTY Rho

Earth Model Resistivity $ection (ohm-m)
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Line 11000N: UBC 2D Gocad-Constrained Resistivity Forward Model




Line 11000N: Final Resistivity Model — Sharp Alphas

e Maximum data error allowed: 10%

e Minimum Error floor applied: 3%

10x (8% total)

o Alpha Parameters: 0.001,1,1

o Model Error Misfit: 1459 for 1459 points (1594 initial), in 78 iterations

e Error Misfits Removed:

252

Observed Apparent Resistivity Data (shm-m)
7400 7550 7700 7850 5000 £150 6300 8440 8500 8750 £900 5050 9200 9350 9500 9850 900 3950 10100102501 04001 05501 070010650110001 1150113001 14501160011 760113001 205012200
I Yy Yy Y Y Y Y Yy E Y Y FV F Y F v VYV VP PV VY F IV I Y Y P Y ¥ Y Y Y Y P Y Y Y P Y F Y V¥ Y Y YV F P Y P F VY P Y PV VY " FE Y Y Y Y Y Y Y Y Y VY Y Y YV V¥ FFYV Y

Rho

10000
4217

Observed Yaltags Errors [percent)

7400 7550 7700 7850 8000 £150 8300 5440 8600 8750 §300 5050 9200 9350 9500 3650 9800 9350 101001025010400105501070010850110001 1150113001 1450116001 1750113001 205012200

1778

Voltage Errar %|

4

38
— 35
— 33

3
28
25
23
2

78 iter data misfit model norm multiplier

0 1.10041E+06 0.00000E+00 0.00000E+00
5 3.99538E+04 3.26534E+02 4.02793E+01
10 1.44593E+04 9.94134E+02 2.51746E+00
15 6.71898E+03 2.13004E+03 7.86706E-02
20 4.59309E+03 2.86150E+03 2.45845E-03
25 3.79445E+03 3.39375E+03 7.68267E-05
30 3.29532E+03 3.84165E+03 2.40083E-06
35 2.90807E+03 4.23123E+03 6.00209E-07
40 2.54292E+03 4.66673E+03 3.96366E-07
45 2.21713E+03 5.17394E+03 5.27231E-07
50 1.99931E+03 5.67226E+03 1.62085E-07
54 1.85661E+03 6.03920E+03 8.22387E-07
55 1.82369E+03 6.12922E+03 6.46267E-07
60 1.68112E+03 6.55344E+03 2.50776E-07
65 1.56713E+03 6.92117E+03 2.84338E-07
70 1.47853E+03 7.26138E+03 1.80178E-06
75 1.45879E+03 6.90215E+03 2.01799E-01

1459 number of data
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Line 11000N: Final Resistivity Model — Smooth Alphas

e Maximum Data error allowed: 10%

e Minimum Error floor applied: 3%
¢ Error Misfits Removed: Error misfits >12x removed (5% total)
e Alpha Parameters: 1e-07,1,1

o Model Error Misfit: 1518 for 1518 points (1594 initial), in 52 iterations

Obsersed Apparent Resistivity Data (ohm-m)

74507600 7750 7800 &050 200 8350 8500 5850 800 5350 4100 4250 9400 4550 4700 9850 10000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000 12200
FYrr Uy y Uy yPreWovFor¥or FrvPoybyel “FrrvFrrr¥rrePres¥Prer¥rvrFrrr¥ree¥rreTPree? Rho

10000
4217
1778
750
316

= 138

Observed Yoltage Errors (percent)
74507600 77507900 8050 G200 5350 8500 8650 580059509100 9250 9400 9550 9700 985010000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000 12200

Woltage Error %

52 iter data misfit model norm multiplier
0 1.29397E+06 0.00000E+00 0.00000E+00
5 4.04320E+04 4.63054E+01 4.83068E+02

10 8.42970E+03 3.35891E+02 7.79745E-01

15 4.91730E+03 5.33009E+02 2.43670E-02
20 2.99482E+03 7.05389E+02 7.61470E-04
25 2.29185E+03 8.12828E+02 4.77420E-05
30 1.91659E+03 8.92611E+02 8.88888E-06
35 1.68793E+03 9.67262E+02 7.33188E-06
40 1.556969E+03 1.02850E+03 2.03183E-05
45 1.51795E+03 9.85089E+02 1.59826E+00
46 1.51780E+03 9.66994E+02 1.48407E+00
47 1.51793E+03 9.52793E+02 1.44141E+00
48 1.51800E+03 9.41194E+02 1.51366E+00
49 1.51781E+03 9.30487E+02 1.52355E+00
50 1.51800E+03 9.21022E+02 1.60880E+00
51 1.51791E+03 9.11756E+02 1.61354E+00
52 1.51798E+03 9.03920E+02 1.70367E+00

1518 number of data
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Line 11200N: Gocad-Constrained Resistivity Model

e Mafic volcanic = 10k ohm-m (purple)

e Ultramafic volcanic = 7k ohm-m (navy-blue)
e Sediments = 5k ohm-m (blue)

e Rhyolite = 1000 ohm-m (light blue)

e Overburden = 30 ohm-m (red)

e Graphite/Massive Sulphide = 10 ohm-m (pink)
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Resistivity Model

Depth (m)

7200 8008 8817 9625 10433 11242 12050
X (m)
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Line 11200N: UBC 2D Gocad-Constrained Resistivity Fwd Model
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Line 11200N: Final Resistivity Model — Sharp Alphas

e Maximum data error allowed: 10%

e Minimum Error floor applied: 4%

12x (10% total)

o Alpha Parameters: 0.001,1,1

o Model Error Misfit: 1415 for 1415 points (1571 initial), in 56 iterations

e Error Misfits Removed:

Observed Apparent Resistivity Data (chm-m)

Rho

72007350 7500 7650 7600 7950 E‘IUU EZEU 9400 EEEUB?UU BBEU 90009150 93009450 9600 B?SU QEIUUTUUEU 40280 TU45EI TUEEU 10850 11060 11250 11450 11650 71850 12060
. -

Observed Yoltage Errars (percent)

72007350 7500 7B50 7800 7950 8100 5250 8400 8550 8700 8850 9000 9150 9300 9450 96009750 9430010050 10250 0450 J0E50 10850 11050 11250 11450 11650 11850 12050

100000
23714
5623
1334
316

= 0B
2 10

l4

Woltage Errar %%

56 iter data misfit model norm multiplier

0 9.80504E+06 0.00000E+00 0.00000E+00

5 3.00475E+05 1.51525E+02 2.81906E+03
10 1.85413E+04 2.04912E+03 6.28461E-01
15 6.25667E+03 3.91583E+03 1.96394E-02
20 3.81884E+03 5.40674E+03 6.13731E-04
25 2.80585E+03 6.44336E+03 1.91791E-05
30 1.89616E+03 7.25758E+03 1.26637E-06
35 1.55197E+03 7.75063E+03 7.90185E-06
40 1.41477E+03 7.36392E+03 2.15129E-01
45 1.41221E+03 6.36813E+03 3.05273E-01
50 1.41500E+03 5.68278E+03 4.59381E-01
52 1.41495E+03 5.48548E+03 5.02125E-01
53 1.41497E+03 5.39306E+03 5.00255E-01
54 1.41500E+03 5.33291E+03 5.36970E-01
55 1.41488E+03 5.27173E+03 5.28617E-01
56 1.41495E+03 5.22070E+03 5.65240E-01

1415 number of data
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Line 11200N: Final Resistivity Model — Smooth Alphas
10%
5%

Error misfits >15x removed (6% total)

e Maximum data error allowed:
e Minimum Error floor applied:
e Error Misfits Removed:
e Alpha Parameters: 1e-07,1,1

o Model Error Misfit: 1464 for 1464 points (1571 initial), in 51 iterations

Obszerved Apparent Resistivity Data (ohm-m)

720073507500 7650 7800 7950 8100 8250 8400 550 8700 850 9000 9150 9300 3450 3600 9750 3300 101

[ s s s S e P FEa S AN O ST S N s $3 Sy S ST AN
- . »

Observed Woltage Erors (percent)

10250 10450 10650 10850 11050 11250 11450 11650 11850 12050
Ty rTvrv¥rrr¥ersFrraTavrPrrrFoorToras?

7200 7350 7500 7650 7800 79508100 8250 8400 85508700 550 9000 9150 9300 9450 9600 9750 9900 10050 70260 70450 10650 10650 11060 11260 11450 11650 11850 12050

Fho

100000
23714

Woltage Errar %

41 iter data misfit
0 6.22354E+06
5 1.91382E+05
10 1.68060E+04
15 4.02855E+03
20 2.53353E+03
25 1.70572E+03
30 1.45948E+03
33 1.46255E+03
34 1.45712E+03
35 1.46295E+03
36 1.46319E+03
37 1.46276E+03
38 1.46331E+03
39 1.46290E+03
40 1.46357E+03
41 1.46292E+03

1464 number of data

model norm

0.00000E+00
1.61014E+01
5.89864E+02
1.06022E+03
1.36709E+03
1.50302E+03
1.46805E+03
1.32437E+03
1.26205E+03
1.22700E+03
1.18089E+03
1.16381E+03
1.12906E+03
1.11421E+03
1.08625E+03
1.08354E+03

multiplier

0.00000E+00

3.97551E+03
7.20734E-01
2.25229E-02
7.06185E-04
1.37686E-01
1.01111E+00
1.00231E+00
1.43274E+00
1.26455E+00
1.54319E+00
1.26455E+00
1.52926E+00
1.34135E+00
1.59261E+00
1.18147E+00
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Line 11400N: Gocad-Constrained Resistivity Model

e Mafic volcanic = 10k ohm-m (purple)

e Ultramafic volcanic = 7k ohm-m (navy-blue)
e Sediments = 5k ohm-m (blue)

e Rhyolite = 1000 ohm-m (light blue)

e Overburden = 30 ohm-m (red)

e Graphite/Massive Sulphide = 10 ohm-m (pink)
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Resistivity Model

Depth (m)

X (m)

_ 1e+004
- 3162

_ 1000
_316.2

_ 100

31.62
10

7200 8008 8817 9625 10433 11242 12050 Ohm -m

Calculated Apparent Resistivity Data (ohm-rm)
720073507500 7R50 7800 7950 8100 8250 8400 8550 8700 8850 3000 4150 9300 9450 3600 9750930010050 10250 10450 10650 10850 11080 11250 11450 11650 11850 12050
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Line 11400N: UBC 2D Gocad-Constrained Resistivity Fwd Model



Line 11400N: Final Resistivity Model — Sharp Alphas
e Maximum data error allowed: 10%
e Minimum Error floor applied: 5%
¢ Error Misfits Removed: 15x (6% total)

o Alpha Parameters: 0.001,1,1
e Model Error Misfit:

1434 for 1434 points (1522 initial), in 63 iterations
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Observed Apparent Resistivity Data (ohm-m)
72007350 7500 76507800 ?BED 81005250 84DD BE60 E?DDSBED 300041509300 9450 9600 3750 9900 10050 1DZED 10450 10650 WDSSD 11DED 11260 11460 11650 11850 12050
. s s s

Observed Yoltage Errors (percent)

72007350 7500 7850 7800 7950 8100 5250 8400 8550 8700 3850 9000 91509300 9450 9600 9750 9900 0050 10250 10450 10650 10850 11050 11250 11450 11650 11850 12050

LK

Rho

10000
4217
1778
750
316

— 133
— &6

—
Woltage Error 2

63 iter
0
5
10
15

20
25
30
35
40
45
50
55
56
57
58
59
60
61
62
63

data misfit
1.23180E+06
3.81103E+04
9.41664E+03
5.22262E+03
3.60615E+03
2.70231E+03
2.15502E+03
1.83980E+03
1.65886E+03
1.53027E+03
1.43394E+03
1.43361E+03
1.43398E+03
1.43391E+03
1.43399E+03
1.43400E+03
1.43296E+03
1.43400E+03
1.43400E+03
1.43400E+03

1434 number of data

model norm

0.00000E+00
2.91886E+02
1.33149E+03
2.65309E+03
4.00135E+03
5.34601E+03
6.35510E+03
7.08250E+03
7.45780E+03
7.72754E+03
7.76913E+03
6.92317E+03
6.83332E+03
6.74880E+03
6.67373E+03
6.60501E+03
6.53319E+03
6.46603E+03
6.39551E+03
6.33273E+03

multiplier
0.00000E+00
9.99488E+01

7.80850E-01
9.76062E-02
3.05019E-03
2.44016E-02
1.64753E-03
2.46122E-03
1.40220E-02
3.19798E-02
1.40422E-01
3.35604E-01
3.56974E-01
3.51648E-01
3.67983E-01
3.69968E-01
3.76278E-01
3.89568E-01
3.99443E-01
4.12855E-01




Resistivity Model
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Line 11400N: Final Resistivity Model — Smooth Alphas
e Maximum Data error allowed: 10%
e Minimum Error floor applied: 5%

¢ Error Misfits Removed: Error misfits >15x removed (7% total)

e Alpha Parameters: 1e-07,1,1

e Model Error Misfit:
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1418 for 1421 points (1522 initial), in 40 iterations

Obsened Apparent Resistivity Data (ohrm-r)
72007350 7500 7650 7800 795081 UU 3250 B4UU BEEU B?UU BBEU 900041509300 9450 9600 9750 9900 10050 TUZEU 10450 TUEEU TUBEU HEIEEI 11250 11450 11650 11850 12050
- = .

Fry¥ry ¥y ¥yaPrsCevie ¥ e Ty Ve vy s Ve vy ¥Fyas®

Obsened Yoltage Errors (percent)

720073507500 7650 7800 7950 8100 8250 8400 8550 5700 88509000 9160 9300 9460 9600 9750 990010050 10250 10460 0650 10650 11050 11250 11450 11650 11850 12050

Rho

10000
4217
1778
750
316

40 iter data misfit model norm multiplier

0 2.08788E+06 0.00000E+00 0.00000E+00

5 6.50153E+04 1.23046E+01 2.30847E+03
10 7.86621E+03 4.62590E+02 1.76736E+00
15 3.80255E+03 9.80331E+02 5.52299E-02
20 2.09522E+03 1.42847E+03 1.47276E-01
25 1.42082E+03 1.67088E+03 3.79831E-01
29 1.41829E+03 1.29530E+03 1.73946E+00
30 1.42099E+03 1.22301E+03 1.84175E+00
31 1.42100E+03 1.17749E+03 1.96410E+00
32 1.41609E+03 1.12453E+03 2.07708E+00
33 1.42099E+03 1.09376E+03 2.18992E+00
34 1.42066E+03 1.05950E+03 2.32647E+00
35 1.42100E+03 1.03623E+03 2.43339E+00
36 1.42100E+03 1.01748E+03 2.47565E+00
37 1.41870E+03 1.00287E+03 2.53651E+00
38 1.42099E+03 9.90669E+02 2.69472E+00
39 1.42100E+03 9.79651E+02 2.72744E+00
40 1.41754E+03 9.72670E+02 2.82083E+00

1421 number of data
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Line 11600N: Gocad-Constrained Resistivity Model

e Mafic volcanic = 10k ohm-m (purple)

e Ultramafic volcanic = 7k ohm-m (navy-blue)
e Sediments = 5k ohm-m (blue)

e Rhyolite = 1000 ohm-m (light blue)

e Overburden = 30 ohm-m (red)

e Graphite/Massive Sulphide = 10 ohm-m (pink)
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Earth Model Resistivity Section (ohm-m)
7900 30505200 8350 500 8650 8800 849509100 9250 9400 8550 9700 9465010000 10200 10400 10600 10600 11000 11200 11400 11600 11800 12000
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Resistivity Model
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€ _ 1000
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oy 100
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_ 10
7800 8500 9200 9900 10600 11300 12000 Ohm - m
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Line 11600N: UBC 2D Gocad-Constrained Resistivity Fwd Model



Line 11600N: Final Resistivity Model — Sharp Alphas
10%

e Minimum Error floor applied: 3%

5x (3% total)

e Alpha Parameters: 0.001,1,1

e Model Error Misfit:

e Maximum data error allowed:

e Error Misfits Removed:
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1215 for 1215 points (1257 initial), in 50 iterations

Observed Apparent Resistivity Data (ohm-m)

790050508200 8350 8500 8650 5800 5950 9100 9250 9400 9550 9700 985010000 10200 10400 10600 70800 11000 11200 11400 11600 11800 12000
F¥ry Py x Py v Py vy Py s Fr y P v r Uy v vy F v v G v v P r Py e Ve r Py r Y ¥y vy v ¥ vy v ¥ vy v ¥ wrVryvrr¥orerProev¥res¥evs¥

* gt e e e e o e me om & F M ofT e 8 s s o 2 o
= 5

Rhao

Observed Voltage Errors (percent)
79008050 5200 5350 8500 BE50 5800 8950 9100 9250 9400 9550 9700 3435010000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000

10000
4217
1778
750
316

— 133
— bh

“oltage Error %

60 iter

0

data misfit
5.33380E+06

model norm

0.00000E+00

multiplier
0.00000E+00

5 1.64335E+05 9.28544E+01 3.19216E+03
10 1.19517E+04 4.37001E+02 3.33746E+00
15 7.08188E+03 1.54256E+03 2.08592E-01
20 3.98656E+03 3.19063E+03 6.51849E-03
25 2.94692E+03 4.42121E+03 2.03703E-04
30 2.60678E+03 5.20041E+03 1.27314E-05
35 2.26319E+03 5.80356E+03 1.66906E-06
40 1.74280E+03 6.42354E+03 4.68602E-07
45 1.13495E+03 6.84711E+03 9.14208E-04
50 1.21493E+03 4.12271E+03 6.41257E-01
55 1.21500E+03 3.73983E+03 7.13877E-01
56 1.21385E+03 3.69491E+03 7.18618E-01
57 1.21498E+03 3.63750E+03 7.56990E-01
58 1.21496E+03 3.59907E+03 7.55218E-01
59 1.21483E+03 3.55121E+03 7.47096E-01
60 1.21500E+03 3.51764E+03 7.75559E-01

1215 number of data




Resmtlwty Model

Depth (m)

7800 8500 9200 9900 10600 11300 12000
X (m)
Iteratlons done: 60
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Line 11600N: Final Resistivity Model — Smooth Alphas

e Maximum data error allowed: 20%

e Errorfloor: 2%
e Error Misfits Removed: 12x removed (2% total)
¢ Alpha Parameters: 0,1,1

e Model Error Misfit: 1240 for 1240 points (1257 initial), in 44 iterations

Observed Apparent Resistivity Data (ohm-m)

78008050 82008350BEDDBEEDSEDDBSED910092509400BEEDB?DDBEEDWDDDD 10200 70400 10600 0600 11000 HZDD 11400 71600 11800 72000
L1 i a5 s i £ 2 > ¥referfarsTrecleyvTrsrl s v rVrry¥rvyFoes¥ Eho

10000
4217
1778
750
36

— 133
— 56

B

Ohbsened Voltage Erors (percent)
7900 3050 8200 8350 8500 8650 8800 3350 3100 8250 3400 9550 9700 385010000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000

“Woltage Error %

13
.12
— 10
— 856

7
55
4
25
1

44 iter data misfit
0 1.11879E+07

model norm multiplier
0.00000E+00 0.00000E+00

5 3.40988E+05 6.54855E+00 8.56228E+04
10 2.34355E+04 1.05271E+02 1.98626E+01
15 1.29878E+04 2.74351E+02 6.20705E-01
20 7.36077E+03 4.48885E+02 1.93970E-02
25 2.40507E+03 6.08089E+02 1.21232E-03
30 1.37610E+03 6.41195E+02 1.76876E-04
34 1.22355E+03 5.99276E+02 4.76871E+00
35 1.23998E+03 5.74153E+02 5.19406E+00
36 1.23313E+03 5.52759E+02 5.54067E+00
37 1.24000E+03 5.37063E+02 5.60247E+00
38 1.23676E+03 5.26858E+02 5.84387E+00
39 1.24000E+03 5.15175E+02 6.00620E+00
40 1.24000E+03 5.07580E+02 6.30462E+00
41 1.23963E+03 4.98904E+02 6.59973E+00
42 1.24000E+03 4.93443E+02 6.83795E+00
43 1.24000E+03 4.86060E+02 7.08011E+00
44 1.24085E+03 4.81226E+02 7.08011E+00

1240 number of data
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Line 10800N: Gocad-Constrained Chargeability Model

e Overburden = 0.5 mrad (purple)

e Ultramafic volcanic = 3 mrad (dark-blue)

e Mafic volcanic = 5 mrad (navy blue)

e Sediments = 10 mrad (blue)

e Rhyolite = 20 mrad (light blue)

e Graphite/Massive Sulphide = 75 mrad (pink)

Chargeability Model

0 50
I, 4167
T 500 33.33

Py 25
S 1000  16.67
= I 8.333

1500 0

7400 8200 9000 9800 10600 11400 12200
X (m)

Calculated IP Data.
7450 7600 7750 7300 5050 8200 8350 8550 87003825335090753200 9350 9500 9650 9800 4950 10150 10350 10550 10750 _ 11000 11200 11400 11600 11800 12000 12200

Earth Model IP Section
7450 7600 7750 7900 8050 8200 8350 8550 8700382539503075)200 9350 9500 9650 9800 9950 10150 10350 10550 10750 _ 11000 11200 11400 11600 11800 12000 12200

Line 10800N: UBC 2D Gocad-Constrained IP Fwd Model (values / 100)
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Line 10800N: Final Chargeability Model — Sharp Alphas

e Maximum data error allowed:

5 mrad

e Minimum Error floor applied: 1.5 mrad

e Error Misfits Removed: Misfits >10x removed (2% total)
e Alpha Parameters: 0.001,1,1

e Model Error Misfit:

1713 for 1713 points (1739 initial), in 19 iterations

Ohserved IP Data,

7450 7600 7750 7900 8060 8200 5350 &

i e

Observed IP Erors (IP units)

74507600 7750 7800 050 5200 8350 #5560 §7003625395030753200 4350 4500 4850 4800 4350_ 10150 10350 10550 10750 _ 11000 11200 11400 11600 11800 12000 12200

060 87003825395030753200 9350 9500 9650 9800 9950 10160 10350 10550 10750 _ 11000 11200 11400 11600 11800 12000 12200

W S

IP Errar

4
.BE

)

19 iter data misfit model norm multiplier
0 9.84231E+04 0.00000E+00 0.00000E+00
5 9.64096E+03 4.09343E+04 2.61758E-01
7 3.80567E+03 6.24755E+04 5.16650E-02
8 2.63977E+03 7.58759E+04 1.90646E-02
9 2.23928E+03 8.37912E+04 1.24042E-02
10 2.00684E+03 9.29696E+04 7.87866E-03
11 1.85982E+03 1.02161E+05 5.40469E-03
12 1.86065E+03 9.72710E+04 6.80354E-03
13 1.71283E+03 1.10261E+05 4.18517E-03
14 1.71296E+03 1.05080E+05 4.71809E-03
15 1.71240E+03 1.03898E+05 5.52219E-03
16 1.71302E+03 1.01840E+05 5.57190E-03
17 1.71311E+03 9.95610E+04 5.91194E-03
18 1.71300E+03 9.96898E+04 5.86954E-03
19 1.71311E+03 9.87528E+04 6.26644E-03

1713 number of data
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Chargeability Model
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Line 10800N: Final Chargeability Model — Smooth Alphas

e Maximum data error allowed:

e Minimum Error floor applied:

e Error Misfits Removed:

5 mrad

1 mrad

Misfits >10x (2% total)
e Alpha Parameters: 1e-6, 1, 1
e Model Error Misfit:

1715 for 1715 points (1739 initial), in 40 iterations

274

Observed IP Data

(30753200 9350 9500 8650 3800 4350 10150 10350 1055
e s

*

0 10750 11000 11200 11400 116800 11800 12000 12200

Obsened [P Errors (1P units)

7450 76007750 79008050 8200 8350_ 85560 870036253950307631200 4350 96500 9650 9800 9950 10150 10360 10550 10750 _ 11000 11200 11400 11600 11600 12000 12200

IP Errar

4
. 36

==

40 iter
0
5
10
15

20
25
30
33
34
35
36
37
38
39
40

data misfit
7.49270E+04
1.15712E+04
2.86289E+03
1.71495E+03
1.71417E+03
1.71450E+03
1.71656E+03
1.71480E+03
1.71565E+03
1.71487E+03
1.71517E+03
1.71503E+03
1.71497E+03
1.71506E+03
1.71488E+03

1715 number of data

model norm

0.00000E+00

4.54631E+04
2.45969E+05
4.79821E+05
4.22421E+05
4.14886E+05
3.88486E+05
3.92308E+05
3.77844E+05
3.88599E+05
3.78122E+05
3.83888E+05
3.78289E+05
3.83551E+05
3.79854E+05

multiplier

0.00000E+00
1.35763E-01
3.91138E-03
1.52283E-03
1.93098E-03
2.02375E-03
2.27832E-03
2.28168E-03
2.35606E-03
2.32513E-03
2.36307E-03
2.37536E-03
2.36577E-03
2.38116E-03
2.32427E-03
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Line 11000N: Gocad-Constrained Chargeability Model
e Overburden = 0.5 mrad (purple)

e Ultramafic volcanic = 3 mrad (dark-blue)

e Mafic volcanic = 5 mrad (navy blue)

e Sediments = 10 mrad (blue)

e Rhyolite = 20 mrad (light blue)

e Graphite/Massive Sulphide = 75 mrad (red)

Chargeability Model

0 50
I, 41.67

z 33.33

< 25

o  16.67

(]

I_ 8.333
0

7400 8200 9000 9800 10600 11400 12200
X (m)

Caleulated IP Data
7450 7600 775079005050 6200 8350 8500 8650 3800 8950 9100 9250 9400 9550 9700 9650 10000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000 j2200

Earth Model IP Section
7450 7600 77507300 8050 5200 8350 8500 8650 3800 8950 9100 3250 3400 9550 4700 9850 10000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000 12200

Line 11000N: UBC 2D Gocad-Constrained IP Fwd Model (values / 100)



Line 11000N: Final Chargeability Model — Sharp Alphas

e Maximum data error allowed:

e Minimum Error floor applied:

e Error Misfits Removed:
e Alpha Parameters: 0.001,1,1
e Model Error Misfit:

5 mrad

1 mrad

Misfits >15x removed (3% total)

1523 for 1523 points (1566 initial), in 16 iterations
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Observed IP Data

Obsened IP Errors (IP units)
7450 7600 7750 7900 8050 5200 8350 6500 8650 5500 8950 9100 9250 9400 9550 8700 985010000 10200 70400 10600 10800 71000 71200 11400 11600 71800 12000 12200

IP Error

16 iter

RPN A©ONOO A WO

16

data misfit
1.28924E+05
1.99758E+04
1.17978E+04
5.89692E+03
3.71006E+03
2.77763E+03
2.21330E+03
1.94978E+03
1.76653E+03
1.52230E+03
1.52297E+03
1.52284E+03
1.52285E+03
1.52283E+03
1.52301E+03

1523 number of data

model norm

0.00000E+00
5.30333E+04
8.98896E+04
1.11379E+05
1.64925E+05
2.15296E+05
2.92410E+05
3.48383E+05
4.24742E+05
4.14141E+05
4.05173E+05
3.90239E+05
3.85859E+05
3.77310E+05
3.73603E+05

multiplier

0.00000E+00
3.83710E-01
1.45909E-01
5.85292E-02
1.71559E-02
7.93915E-03
4.09062E-03
2.92801E-03
1.90768E-03
2.05597E-03
2.07976E-03
2.29359E-03
2.34556E-03
2.46837E-03
2.51480E-03




Depth (m)

7400 8200 9000 9800 10600 11400

X (m)
Iterations dqne; 16

I ot L—e—
\\
- o, e
“s - o
‘= 10000 R LN '
E
] .
[a] "o
o
o~

lteration #

——0

33.33
B 25
16.67
I 8.333
0
12200
| 10000

Modé\'—f Norm

Obszened IP Daba

7450 76007750 7300 D050 §200 #I50 J500,0650 HO00 HI50.91 00 5250 3400 9550 9700 3050 10000 10200 10400 10600 10000 11000 11200 11400 11600 11000 2000 12200

Calculased IF Dailn

Earth Maodel IP Saction

7450 2600 7750 7400 4050 §200 IS0 4500 §E50 BAO0 HI50 9100 2250 9400 9550 3700 96501 0000 J 0200 J0400 0600 10800 11000 31200 11400 11600 11800 32000 §2200

» y
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Line 11000N: Final Chargeability Model — Smooth Alphas

Error Misfits Removed:
Alpha Parameters:
Model Error Misfit:

Maximum data error allowed:

Minimum Error floor applied:

5 mrad

1 mrad

No data points removed
1e-07,1, 1
1566 for 15230ints (100%), in 18 iterations
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Observed IP Data

Observed IP Errors (IP units)
7450 7600 7750 7900 8050 8200 8350 8500 5650 8500 8950 4100 3250 4400 9550 4700 985010000 10200 10400 10800 10800 17000 11200 11400 11600 11800 12000 12200

18 iter

—_— )
Na2goo~No o hO

13
14
15
16
17
18

data misfit
8.07157E+04
6.67304E+03
3.70391E+03
2.40962E+03
1.96810E+03
1.64363E+03
1.56605E+03
1.56587E+03
1.56602E+03
1.56568E+03
1.56600E+03
1.56594E+03
1.56600E+03
1.56600E+03
1.56600E+03
1.56598E+03

1566 number of data

model norm

0.00000E+00
6.01828E+04
1.22194E+05
1.66862E+05
2.13146E+05
2.84100E+05
2.42543E+05
2.15786E+05
1.97997E+05
1.88566E+05
1.82314E+05
1.78095E+05
1.74730E+05
1.72888E+05
1.70895E+05
1.69594E+05

multiplier

0.00000E+00
6.54730E-02
1.43539E-02
5.85610E-03
3.49925E-03
1.67058E-03
2.69136E-03
3.39053E-03
3.49509E-03
4.08707E-03
4.09340E-03
4.28260E-03
4.30057E-03
4.39039E-03
4.38105E-03
4.47847E-03




Depth (m)

Data misfit

Chargeability Model

11400

7400 8200 9000 9800 10600 12200
X (m)
Iterations done: 18
¢ '\ . o
\\\t o T —t————a——0—0 o
\ ' 100000
10000 N, 5
% =
\ 3
“a, =}
o =
e —t———o—o—o—o—o—a0 | 10000
1000 ¢
1 4 7 10 13 16

Caleulsted IP Data

Earth Model IP Sedtion
7450 7600 7750 7300905002

280



Line 11200N: Gocad-Constrained Chargeability Model

e Overburden = 0.5 mrad (purple)

e Ultramafic volcanic = 3 mrad (dark-blue)

e Mafic volcanic = 5 mrad (navy blue)

e Sediments = 10 mrad (blue)

e Rhyolite = 20 mrad (light blue)

e Graphite/Massive Sulphide = 75 mrad (red)
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Chargeability Model

0 50
I, 4167

A 3333

< 25

o 16,67

O

I 8.333
0

7200 8008 8817 9625 10433 11242 12050
X (m)

Caleulated IP Data
72007350 7500 7650 7800 7950 8100 250 8400 8550 5700 8350 9000 9150 8300 9450 9600 3750 930010050 10250 10450 10650 10850 11050 11250 11450 11650 11850 12050

Earth Model IP Section
72007350 7500 7650 7800 7950 8100 5250 8400 8550 8700 8850 90009150 9300 94509600 8750 990010050 10250 10450 10650 10850 11050 11250 11450 11650 11850 12050

Line 11200N: UBC 2D Gocad-Constrained IP Fwd Model (values / 100)



Line 11200N: Final Chargeability Model — Sharp Alphas
5 mrad
1.5 mrad

e Maximum data error allowed:
e Minimum Error floor applied:
all data retained
0.001,1,1

e Error Misfits Removed:
¢ Alpha Parameters:
e Model Error Misfit:

282

1550 for 1550 points (100%), in 18 iterations

Observed IP Data

7200 7360 7500 7650 7800 7950 8100 8260 8400 8550 8700 8850 9000 9150 9300 9450 9600 9750 990010050 10250 10450 10650 10850 11050 11260 11450 11650 11850 12060

o B AN s 2 B L T
#

Observed IP Ermors (IP units)
72007350 7500 7650 7800 7350 8100 8250 8400 8550 8700 8850, 4000 9150 9300 34509600 3750 930010050 10250 10450 10650 10850 11050 11260 11450 11650 11850 12050

IF Error

5]
.45
—1

18 iter data misfit model norm multiplier
0 2.61670E+05 0.00000E+00 0.00000E+00
3 3.12690E+04 8.92983E+04 3.69264E-01
4 1.80082E+04 1.38042E+05 1.57369E-01
5 1.02801E+04 1.84628E+05 5.98635E-02
6 6.93630E+03 2.53470E+05 2.36367E-02
7 5.52464E+03 2.79465E+05 1.91826E-02
8 3.50751E+03 3.91509E+05 6.72058E-03
9 2.72515E+03 4.78579E+05 3.82681E-03
10 2.42172E+03 5.32963E+05 2.81339E-03
11 2.31129E+03 5.52840E+05 2.44222E-03
12 2.09008E+03 6.28054E+05 1.75310E-03
13 1.67566E+03 9.22725E+05 7.33523E-04
14 1.54871E+03 9.83327E+05 5.66489E-04
15 1.54829E+03 9.43305E+05 7.47986E-04
16 1.54934E+03 8.77978E+05 8.93385E-04
17 1.54973E+03 8.63832E+05 9.71175E-04
18 1.54982E+03 8.58417E+05 9.18346E-04

1550 number of data




Depth (m)

8008

100000 .

10000 _

Data misfit

10004

8817 9625
X (m)

Iterations done: 18 )

10433

PR S
o

O OO e
To—0p

7 10 13
lteration #

11242
O O O

12050

10000

Modeﬁlorm

Dbgerved IP Deta

Calculalod I Dats.

J20 A0 R0 PSRN 7950 8100 8250 8400 550 B0 BE50 9000 9150 9300 9450 5600 4

2007 350 7500 7650 7000 7950 91 0

Eavth Model IP Section
J200 #3500 7500 FE&0LFAO0 7950

Y400 10050 10250 0450 J0E50 J0850 11050 11250 11450 11650 J1850 12060

R

9

050 10250 10450 10650 10050 J 1060 11250 11450 11650 11050 12050
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Line 11200N: Final Chargeability Model — Smooth Alphas

e Maximum data error allowed: 5 mrad

e Minimum Error floor applied: 1mrad

e Error Misfits Removed: all data retained

¢ Alpha Parameters: 1e-07, 1, 1

e Model Error Misfit: 1550 for 1500 points (100%), in 20 iterations

Observed IP Data

Observed IP Errors (IP units)
72007350 7500 76507800 7950 5100 5250 8400 8550 37008850 9000 9150 9300 9450 96009750 990010050 10250 10450 10650 10850 11050 11250 11450 11650 11850 20580

IP Errar
. 5
45
e

— 35

I3

0 1.84127E+05 0.00000E+00 0.00000E+00
3 2.32932E+04 9.16020E+04 2.28236E-01

4 2.16219E+04 7.64076E+04 2.15585E-01

5 1.10683E+04 1.62630E+05 5.86153E-02
6 8.81753E+03 2.39094E+05 2.31928E-02
7 6.84886E+03 2.42483E+05 2.27400E-02
8 5.35832E+03 3.44039E+05 9.21905E-03
9 3.55591E+03 3.92553E+05 6.16614E-03
10 2.66073E+03 4.97727E+05 2.96736E-03
11 2.17968E+03 6.47900E+05 1.22003E-03
12 1.74770E+03 8.52160E+05 6.91425E-04
13 1.69689E+03 9.02247E+05 6.27289E-04
14 1.60814E+03 9.53065E+05 5.32829E-04
15 1.54972E+03 8.99171E+05 6.56029E-04
16 1.55070E+03 8.60860E+05 7.99529E-04
17 1.55095E+03 8.42085E+05 8.36678E-04
18 1.55087E+03 8.33512E+05 8.75943E-04
19 1.55086E+03 8.19383E+05 9.04403E-04
20 1.55006E+03 8.15351E+05 9.08239E-04

1550 number of data




Chargeability Model
0 . 9 _ ty i 50
r \)b { J B a167
‘E 500 g _ 3333
g N 25
é‘ 1000 1667
l 8.333
1500 0
7200 8008 8817 9625 10433 11242 12050
X (m)
Iterations done: 20
T, =TT 000
“, g
G"\_ -
— h — — £
7] TR S
£ 10000 | - % | 100000=
P p 5
o Ny =
O T
/ o000
1000 ¢ 10000
1 5 1 17
lteration #
Observed IP Data.
'(EU'L)!-’Eb‘u'r"eU'U‘:"l‘:b'U'(!LI'U ngu'u 052 0 u"J'JL"U'IUUbli 10250 10450 'IUH‘:U‘:IUE;!vEI“'lLI":y‘:Ili!'by‘:llﬁby 11650 11850 J2050 P
L
-3
— 37

Caleulated [P Data

33009450 9600 5750 9

Earth Model IP Section

T200 TIE0 500 TESD TAO0 TAC0 100 5250 2400 ASE0 HT00 S250 4000 3150 8300 9450 300 70 9900 10050 10250 10450 J0EE0 10850 11050 11250 11450 11850

11850 12050
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Line 11400N: Gocad-Constrained Chargeability Model

e Overburden = 0.5 mrad (purple)

e Ultramafic volcanic = 3 mrad (dark-blue)

e Mafic volcanic = 5 mrad (navy blue)

e Sediments = 10 mrad (blue)

e Rhyolite = 20 mrad (light blue)

e Graphite/Massive Sulphide = 75 mrad (red)
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Chargeability Model

7200 8008 8817 9625 10433 11242 12050
X (m)

0 50
I, 4167

£ 3333

< 25

o 1667

()

I, 8.333
0

Calculated IP Data

720073507500 7R50 7800 7950 8100 5250 8400 8550 8700 8850 9000 9150 3300 9450 9500 9750 990010050 10250 10450 10650 10850 11050 11250 11450 11650 11850 12050

Earth Model IP Section

IP

0500
0.438
0375
0313
0.250
0188
0125
0.063

0.000__|

72007350 7500 7650 7800 7950 8100 8250 8400 8550 8700 8850 9000 91509300 5450 9600 9760 990010060 70250 10450 70650 10850 11050 11260 11450 11660 11850 12060

IP

075
0.E5625
05625
046875
0375
028125
01875

0.09375
o |

Line 11400N: UBC 2D Gocad-Constrained IP Fwd Model (values / 100)



Line 11400N: Final Chargeability Model — Sharp Alphas

Maximum data error allowed:

Minimum Error floor applied:

Error Misfits Removed:

Alpha Parameters:
Model Error Misfit:

iterations

50x (3% total)
0.001,1,1
1471 for 1471 points (1512 initial), in 13

5 mrad

1 mrad

287

Observel

Observel

d IF Data

d IP Erars (IP units)

72007350 7500 7650 7800 7950 8100 82503400 8550 8700 8650 9000 9150 9300 8450 9600 97509900 10050 10250 10450 10650 10850 11050 11260 11450 11650 11850 12060

IP Errar
. 1
45
=—

—ih

3
25
2
15
(=K

13 iter

©o~NoOOOaPhWN-O

10
11
12
13

data misfit
2.96307E+05
1.45700E+05
7.22405E+04
3.37025E+04
1.73788E+04
9.48158E+03
6.46764E+03
4.39000E+03
2.34662E+03
1.73375E+03
1.82169E+03
1.47027E+03
1.47142E+03
1.47105E+03

1471 number of data

model norm

0.00000E+00
1.21488E+04
2.51590E+04
7.23056E+04
5.80307E+04
8.05517E+04
9.00324E+04
1.07541E+05
1.58820E+05
2.01802E+05
1.79994E+05
1.93382E+05
1.90934E+05
1.89295E+05

multiplier

0.00000E+00
7.86103E+00
2.36927E+00
7.66269E-01
6.09816E-01
1.86913E-01
1.08528E-01
5.59099E-02
1.42843E-02
7.10465E-03
1.00079E-02
7.46523E-03
8.11216E-03
8.23143E-03




Chargeability Model

0 30
I_ 25
£ 500 .20
c .15
@ 1000 10
(=] I 5
1500 _ | 0
7200 8008 8817 9625 10433 11242 12050
X (m)
Iterations done: 1
100000 . o T
o v 100000
= E
Rl 2
g 10000 | 3
3 2
1000 | N e 10000
1 3 11 13

2
Iteration #

Ohserved IP Data.

Calculated IP Data

Earth Model IP Sectian
720073507500 76507800 7950 8100 52508400 8550 5700 8850 4000 31503300 9450 9600 9750 9900 70050 10250 10450 10650 70850 11050 71250 11450 71650 11;859'12050

30

26.25
— 225
— 1875

15
11.25
75
375
0
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Line 11400N: Final Chargeability Model — Smooth Alphas

Maximum data error allowed:
Minimum Error floor applied:
Misfits >50x (2% total)

Error Misfits Removed:

Alpha Parameters:
Model Error Misfit:

iterations

1e-07,1, 1
1481 for 1481 points (1512 initial), in 19

5 mrad

1 mrad
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Observed P Data

Obsensed IP Erors (IF units)
72007350 /500 /650 7800 7950 51008250 8400 8550 8700 8850 9000 9150 9300 9450 9500 9750 3900 10050 10250 10450 10650 10850 11050 11250 11450 11650 11850 12050

1P

ki)
. 31
— 26
—21

16

10

53
0125
-5.000_]

|P Error
. 5
45
—1
= 35

3
25
2
15
| =1

19 iter data misfit

3.38601E+05
1.02291E+04
5.60132E+03
3.24664E+03
2.26724E+03
1.75602E+03
1.53130E+03
1.48101E+03
1.48174E+03
1.48110E+03
1.48086E+03
1.48149E+03
1.48093E+03
1.48125E+03
1.48098E+03
1.48126E+03

1481 number of data

model norm

0.00000E+00
1.04759E+05
1.49055E+05
2.70386E+05
3.42403E+05
4.73815E+05
5.38248E+05
4.77615E+05
4.40326E+05
4.10760E+05
3.98157E+05
3.67683E+05
3.61435E+05
3.56434E+05
3.52291E+05
3.49054E+05

multiplier

0.00000E+00
1.12418E-01
3.15431E-02
5.80129E-03
3.53800E-03
1.40850E-03
1.24363E-03
1.79969E-03
1.97200E-03
2.62043E-03
2.22988E-03
2.96245E-03
2.83535E-03
2.98016E-03
2.92598E-03
3.04453E-03




Depth (m)

100000 1™

10000

Data misfit

8008

Chargeability Model

50
N 4167
33.33

25
_ 16.67

I_ 8.333
0

8817 9625 10433 11242 12050
X (m)
Iterations done: 19
e
- & YT O—0— 00—
E
. 1000005
=
o
o
[=]
=
| 10000
e——o—0—0—0—0—0—0—0

7 10 13 16 19
lteration #

Observed IP Data

Calculated IP Data.
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Line 11600N: Gocad Constraining Chargeability Model

Overburden = 0.5 mrad (purple)

Ultramafic volcanic = 3 mrad (dark-blue)
Mafic volcanic = 5 mrad (navy blue)
Sediments = 10 mrad (blue)

Rhyolite = 20 mrad (light blue)
Graphite/Massive Sulphide = 75 mrad (red)
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Depth (m)

Chargeability Model

7800 8500 9200 9900 10600 11300 12000
X (m)

Calculated IP Data
790080506200 8350 8500 8650 8600 5950 9100 9250 9400 9550 4700 4650 70000 10200 10400 10600 10800 11000 11200 11400 11600 11800 12000

Earth Model IP Section
7900 3050 8200 350 8500 8650 3800 5950 3100 8250 9400 8550 4700985010000 10200 10400 J0E00 10500 11000 11200 11400 71600 11800 12000

Line 11600N: UBC 2D Gocad-Constrained IP Fwd Model (values / 100)
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Line 11600N: Final Chargeability Model — Sharp Alphas

e Maximum data error allowed: 5 mrad

e Minimum Error floor applied: 1 mrad

e Error Misfits Removed: No error misfits removed
¢ Alpha Parameters: 0.001,1,1

e Model Error Misfit: 1257 for 1257 points (100%), in 11 iterations

Observed IP Data
790080508200 5350 5500 8650 8800 535091009250 9400 9550 9700 9550 10000 10200 10400 10600 10600 11000 11200 11400 11600 11800 12000

Obsenved IP Ertors (IF units)

7400 50508200 3350 5500 8650 5300 8950 9100 9260 9400 9560 9700 455070000 10200 10400 0600 10800 77000 11200 11400 71600 11800 12000

IP Error

3
. 28

—2h

11 iter data misfit
1.40905E+04
1.17512E+04
1.00174E+04
7.17382E+03
4.33140E+03
2.49194E+03
2.13655E+03
1.69499E+03
1.34421E+03
1.25661E+03
10 1.25698E+03
11 1.25694E+03
1257 number of data

O©CoOoO~NOOOPAWN-0

model norm
0.00000E+00
2.04242E+03
2.86295E+03
8.15765E+03
7.08582E+03
1.41794E+04
1.36141E+04
2.38444E+04
4.77263E+04
4.71152E+04
4.45101E+04
4.41717E+04

multiplier
0.00000E+00
2.56284E+00
8.40527E-01
3.10691E-01
2.91085E-01
8.07150E-02
5.45740E-02
1.80324E-02
8.51802E-03
8.90840E-03
9.82564E-03
9.94217E-03




Chargeability Model

0] _ 30
I_ 25
= 500 20
—
15 i £
w8
@ 1000 10
(=]
. B
1500 I
7800 8500 9200 9900 10600 12000
X (m)
Iterations done: 11
1 C'O 00 [ - -
Q,_
e E
@ “a 5
= 10000 2
e @
1] T N o
= o =
T o
1000
7
1 3 7 9 11
Iteration #
Observed IF Data
7900 8050 62008350 8500 8650 8600 5950 31009250 3400 8550, 9700 485010000 10200 10400 10600 10800 11000 11200 11400 11600 11600 12000 >
24
21
— 18
— 15
12
84
53
21
1.000
Calculated IP Data.
7900 8050 8200 8350 8500 8650 8800 8950 4100 9250 9400 5550 9700 985010000 10200 10400 10800 10800 71000 11200 71400 11600 11800 12000 "
24
el
— 16
Sl
12
84
53
21
-1.000
Earth Model IP Section
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Line 11600N: Final Chargeability Model — Smooth Alphas

Maximum data error allowed:
Minimum Error floor applied:
Error Misfits Removed:
Alpha Parameters:
Model Error Misfit:

1 mrad

No error misfits removed
1e-07, 1,1
1257 for 1257 points (100%), in 25 iterations

5 mrad

294

Observed IP Data

Obsenved IP Errors (P units)

740050508200 3350 5500 8650 5300 8950 9100 9260 9400 9560 9700 955010000 10200 10400 10600 10800 11000 11200 11400 71600 11800 12000

740080508200 83508500 8650 8500 8950 9100 9250 9400 9550 9700 985010000 10200 10400 10600 10800 11000 11200 11400 11600 11800 J2000

IP Errar

3
. P}
— 25
— &4l

2
1.
1.
1
1

25 iter
0

data misfit
1.02658E+04
1.25702E+03
1.25712E+03
1.25714E+03
1.25708E+03
1.25714E+03
1.25706E+03
1.25716E+03
1.25704E+03
1.25713E+03
1.25702E+03
1.25708E+03
1.25701E+03
1.25707E+03
1.25701E+03
1.25704E+03
1.25701E+03
1.25703E+03

1257 number of data

model norm

0.00000E+00

9.14365E+03
7.30858E+03
7.02546E+03
6.81667E+03
6.60949E+03
6.44686E+03
6.26877E+03
6.12285E+03
5.96816E+03
5.84300E+03
5.72230E+03
5.61751E+03
5.52273E+03
5.44025E+03
5.37305E+03
5.30979E+03
5.25996E+03

multiplier
0.00000E+00
9.20310E-02

1.07182E-01
1.09559E-01
1.12071E-01
1.14734E-01
1.17326E-01
1.21189E-01
1.24055E-01
1.27786E-01
1.29996E-01
1.32599E-01
1.34130E-01
1.36673E-01
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APPENDIX C: MT 2D UNCONSTRAINED INVERSIONS

General Comments on Unconstrained MT Inversion Modeling: The following

inverse models were calculated using on the Geotools™ MT processing and
model-inversion platform. The initial data input into the Geotools database were
line-station data, taken directly from the EDI (electronic data exchange) archive,
contained within the logistics report, and which consist of non-derotated tensor
spectra, calculated using the Quicklay™ platform. The spectra span the 15000
Hz to 0.1025 frequency bandwidth, with a data density of approximately 8 points

per decade (0.15 decade band-average), with minimal data editing.

For each of the line-profiles, unconstrained 2D inversions were calculated
using both the Smooth Conjugate Gradient and PW Gauss-Newton solutions.
The smooth models were calculated using solely the raw non-derotated data,
with the In-line XY, having a strike direction of 0900, as the TM component, and
Cross-line YX, at 0000, assigned to TE. The PW Gauss-Newton models were
calculated using EVA processed data, which consists of a) tensor rotation into
the maximum and minimum components, using either conventional (maximizing
rho XY and YX) or eigen-vector (LaTorrica decomposition) analyses, b) TM-TE
mode identification, based on similar/dissimilar 2D component behaviour, c)
static shifting, performed manually on individual resistivity curves, and d) curve-
fitting to 1D Occam inversion model, to ensure Hilbert-transformable resistivity
and phase curves —with data-editing and mode-swapping, as required, at each
step of the processing stage. Other EVA processes such as 3D static-stripping

and 2D topographic stripping were not performed.

In preparation for the 2D inversions, the meshes were constructed using: a)
run-mesh frequencies set at 10k, 1k, 100, 10 and 0.1 Hz, b) model resistivity
projection to 10 to 10k ohm-m range, ¢) a minimum column width of 33m to 50m
(Smooth and PW, respectively), inside the data range, increasing by 50%

increments to 30km off each end, laterally, d) maximum 80 rows, with a minimum



297

row-thickness of 10m to a depth of 1km, increasing by 10% increments to 30km
depths. For the PW inversion, mesh nodes were situated at each station, and

between stations for the Smooth Conjugate models.

The inversion models were calculated using the interpolated resistivity and
phase curves, across the 10kHz to 0.1Hz bandwidth, assuming a 2% error for the
resistivity and 3 degrees for the phase, at 6 equi-spaced frequencies per decade
for the PW and 4 pts/decade for the Smooth models. The inversion parameters
for the Smooth model used a maximum of 100 iterations, Tau set to 3, and a
noise floor of 5%. The PW inversion parameters used a Tolerance of 1, 40
single rows, and a regularization width/depth ratio of 0.1. The Smooth models
were performed in a single-stage, using a uniform half-space starting model,
optimized for the 10-10k ohm-m resistivity range. The PW models were
performed in 3 stages, by first calculating a Smooth model inversion for the EVA-
processed data, then using this as a starting model for the TM mode calculation,
and subsequently using the TM mode solution as a reference for the final TM-TE
mode calculation.

Table C.4: Model Convergences for 2D Unconstrained MT Inversions.

MT Resistivity Inversions

Line Unconstrained Smooth Conjugate Unconstrained PW Gauss-Newton
Gradient
10800E TM-TE rms error = 5.64% in 40 iterations| TM rms error ~ 5% in 20 iterations

TM-TE rms error ~ 6% in 16 iterations
11000E TM-TE rms error = 6.20% in 35 iterations| TM rms error ~ 6% in 36 iterations

TM-TE rms error = 6.8% in 24
iterations
11200E TM-TE rms error = 7.30% in 30 iterations| TM rms error ~ 8% in 29 iterations

TM-TE rms error 11.4% in 18 iterations
11400E TM-TE rms error = 6.13% in 30 iterations| TM rms error =5.7% in 34 iterations
TM-TE rms error =6.6% in 22 iterations
11600E TM-TE rms error = 5.73% in 35 iterations| TM rms error =5.6% in 25 iterations

TM-TE rms error =7.6% in 26 iterations
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Line 10800N: Preliminary Resistivity Model (Smooth Conjugate Gradient)
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2-D Model 1108rim
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Line 108+00N — Smooth Conjugate 2D MT Model, in 40 Iterations

Smooth Conjugate Gradient Run Log

inv. iter.= 40 line search iter.= 0

data (S1): 128230.7 model roughness (S2): 3562.911
model closeness (s3): 0.0000000E+00 total S= 131793.6

iteration # 40

resistivity values are:

data for block 16

rms error for this location = 5.922922

data for block 19

rms error for this location = 5.367155

data for block 22
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rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

25

28

31

34

37

40

43

46

49

52

55

58

61

64

67

70

73

76

79

82

85

88

91

94

97

100

5.071963

9.399060

9.731789

10.45592

10.24959

4.589727

4.528864

3.775366

4.549451

2.627922

2.155358

6.021069

5.902586

4.298195

4.293740

3.329914

3.703288

3.498380

3.148170

3.306159

3.234162

3.353295

3.327591

3.113076

3.111560

3.454086
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rms error for this location = 3.528216

data for block 103

rms error for this location = 3.804482

data for block 106

rms error for this location = 3.151114

data for block 109

rms error for this location = 3.168588

data for block 112

rms error for this location = 4.248799

data for block 115

rms error for this location = 6.561214

data for block 118

rms error for this location = 9.258018

data for block 121

rms error for this location = 8.511983

data for block 124

rms error for this location = 6.229877

data for block 127

rms error for this location = 3.730962

data for block 130

rms error for this location = 3.699515

data for block 133

rms error for this location = 3.100558

data for block 136

rms error for this location = 3.037973

data for block 139

rms error for this location = 3.987668

data for block 142

rms error for this location = 3.782837

data for block 145

rms error for this location = 3.970016

data for block 148

rms error for this location = 4.525919

data for block 151

rms error for this location = 10.36608

data for block 154

rms error for this location = 9.894411

data for block 157

rms error for this location = 9.911416

data (S1): 128230.7 model roughness (S2): 3562.911
model closeness (s3): 0.0000000E+00 total S= 131793.6

rms error for previous iteration= 5.661256

rms error for current iteration= 5.639437

desired chi square for this model= 4032.000

chi square for previous iteration = 129224.9

chi square for current iteration = 128230.7
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Line 10800N: Final PW Resistivity Model (minimal static-shifting applied).
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2-D Model I08eval

i}
Chm-td

10

1000 g 2000

TM Mode PW Resistivity Model #1 (1108eva1) using Eva-processed data
(1108ss1), and Smooth Conjugate

2-D Model 108eval

1000 3000

Final TM-TE Mode PW Resistivity Model (1108eva1), using TM Mode Starting

Model, at Iter. 16 (rms error ~6%)
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Phase Response Comparison (2/2): L108eva1 vs L108ss1 (9950E-12150E)
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Line 110+00N: Preliminary Resistivity Model (Smooth Conjugate Gradient)
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Line 110+00N — Preliminary 2D MT Model — 40 Iterations

Smooth Conjugate Gradient Run Log

inv. iter.= 35 line search iter.= 0

data (S1): 154952.3 model roughness (S2): 1892.749
model closeness (s3): 0.0000000E+00 total S= 156845.0
iteration # 35

resistivity values are:

data for block 23

rms error for this location = 8.647927
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data for block 26
rms error for this location =
data for block 29
rms error for this location =
data for block 32
rms error for this location =
data for block 35
rms error for this location =
data for block 38
rms error for this location =
data for block 41
rms error for this location =
data for block 44
rms error for this location =
data for block 47
rms error for this location =
data for block 50
rms error for this location =
data for block 53
rms error for this location =
data for block 56
rms error for this location =
data for block 59
rms error for this location =
data for block 62
rms error for this location =
data for block 65
rms error for this location =
data for block 68
rms error for this location =
data for block 71
rms error for this location =
data for block 74
rms error for this location =
data for block 77
rms error for this location =
data for block 80
rms error for this location =
data for block 83
rms error for this location =
data for block 86
rms error for this location =
data for block 89
rms error for this location =
data for block 92
rms error for this location =
data for block 95
rms error for this location =
data for block 98
rms error for this location =
data for block 101
rms error for this location =

9.773805

10.34331

7.106716

6.216441

3.920135

3.670545

5.044762

4.939589

4.448887

3.361746

3.709659

4.024819

3.743322

3.566786

3.486152

3.805642

3.479791

3.273956

4.781905

4.970755

4.853489

4.763937

5.096604

4.505481

4.271440

4.146243




315

data for block 104
rms error for this location = 4.616745
data for block 107
rms error for this location = 4.582098
data for block 110
rms error for this location = 6.123816
data for block 113
rms error for this location = 5.750681
data for block 116
rms error for this location = 8.773131
data for block 119
rms error for this location = 8.527632
data for block 122
rms error for this location = 5.841248
data for block 125
rms error for this location = 6.033228
data for block 128
rms error for this location = 4.420711
data for block 131

rms error for this location = 4.098778

data for block 134

rms error for this location = 4.368571

data for block 137

rms error for this location = 4.313434

data for block 140

rms error for this location = 2.979171

data for block 143

rms error for this location = 2.804601

data for block 146

rms error for this location = 3.317829

data for block 149

rms error for this location = 4.347336

data for block 152

rms error for this location = 15.80488

data for block 155

rms error for this location = 16.17073

data for block 158

rms error for this location = 7.030043

data for block 161

rms error for this location = 5.882305

data for block 164

rms error for this location = 6.136784

data (S1): 154952.3 model roughness (S2): 1892.749
model closeness (s3): 0.0000000E+00 total S= 156845.0
rms error for previous iteration= 6.215312

rms error for current iteration= 6.199244
desired chi square for this model= 4032.000

chi square for previous iteration = 155756.6

chi square for current iteration = 154952.3
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Line 11000N: Final PW Resistivity Model (additional static shifting applied to
data).
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Unrotated RhoXY/PhaseXY and RhoYX/PhaseYX (I110all)
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2-0 Model M0pw2

him-h

1000 0 3000

TM Mode PW Resistivity Model (1110pw2) using Eva-processed data (1110ss2,
using Smooth Conjugate Starting Model (I1110rlm2), at Iter 36 (rms error ~ 6%)

2-D Model M0pw2

Chim-hd

3000

Final TM-TE Mode PW Resistivity Model #2 (1110pw22i1), using TM Mode
Starting Model, at Iteration 23 (ITER = 24, RMSERR = 0.6816E+01, FMRQ =
0.800).
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Resistivity Response Comparison (1/2): L110pw2 vs L110ss2 (7450E-9850E )
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Phase Response Comparison (1/2): L110pw2 vs L1108ss2 (7450E-9850E)
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Phase Response Comparison (2/2): L110pw2 vs L1108ss2 (9950E-12150E)




Line 112+00N: Preliminary Resistivity Model (Smooth Conjugate Gradient)
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Raw Unrotated (Cagniard) RhoXY/PhaseXY and RhoYX/PhaseYX
Pseudosections (I112all).
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2-D Model kc112_rim
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Line 112+00N — Preliminary 2D MT Model — 35 Iterations

Smooth Conjugate Gradient Run Log

inv. iter.= 30 line search iter.= 0

data (S1): 217326.1 model roughness (S2): 3046.688
model closeness (s3): 0.0000000E+00 total S= 220372.8

iteration # 30

resistivity values are:

data for block 26

rms error for this location = 8.882927




328

data for block 29

rms error for this location =
data for block 32

rms error for this location =
data for block 35

rms error for this location =
data for block 38

rms error for this location =
data for block 41

rms error for this location =
data for block 44

rms error for this location =
data for block 47

rms error for this location =
data for block 50

rms error for this location =
data for block 53

rms error for this location =
data for block 56

rms error for this location =
data for block 59

rms error for this location =
data for block 62

rms error for this location =
data for block 65

rms error for this location =
data for block 68

rms error for this location =
data for block 71

rms error for this location =
data for block 74

rms error for this location =
data for block 77

rms error for this location =
data for block 80

rms error for this location =
data for block 83

rms error for this location =
data for block 86

rms error for this location =
data for block 89

rms error for this location =
data for block 92

rms error for this location =
data for block 95

rms error for this location =
data for block 98

rms error for this location =
data for block 101
rms error for this location =
data for block 104
rms error for this location =

5.271632

5.074067

4.025543

4181472

2.945925

3.007174

2.990516

3.013812

3.429056

4.377569

7.115585

7.645498

6.597529

6.464809

8.439052

8.438156

6.709188

6.661046

5.822992

5.645748

7.948830

7.759204

6.935359

7.291013

5.400103

4.689402
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data for block 107
rms error for this location =
data for block 110
rms error for this location =
data for block 113
rms error for this location =
data for block 116
rms error for this location =
data for block 119
rms error for this location =
data for block 122
rms error for this location =
data for block 125
rms error for this location =
data for block 128
rms error for this location =
data for block 131
rms error for this location =
data for block 134
rms error for this location =
data for block 137
rms error for this location =
data for block 140
rms error for this location =
data for block 143
rms error for this location =
data for block 146
rms error for this location =
data for block 149
rms error for this location =
data for block 152
rms error for this location =
data for block 155
rms error for this location =
data for block 158
rms error for this location =
data for block 161
rms error for this location =
data for block 164
rms error for this location =
data for block 167
rms error for this location =
data (S1): 217326.1

4.405552

4.376266

4.395515

4.475686

5.462036

4.111284

4.145051

3.674265

6.483785

5.947345

4.461635

5.501928

7.383307

8.582822

13.80536

14.43418

14.33241

15.39360

10.25278

11.69409

9.609489

model roughness (S2):

model closeness (s3):

0.0000000E+00

total S=

rms error for previous iteration=

7.365452

rms error for current iteration=7.341684

desired chi square for this model=
chi square for previous iteration =
chi square for current iteration =

4032.000
218735.5
2173261

3046.688

220372.8
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Line 11200N: Final PW Model (using minimal static shifting)
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Rotated (to Maximize ResXY-YX) RhoXY/PhaseXY and RhoYX/PhaseYX (1112r)
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Eigen-vector Rotated RhoXY/PhaseXY and RhoYX/PhaseYX (1112ev)
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Static-Shifted (minimal) RhoXY/PhaseXY and RhoYX/PhaseYX (I1112ss1)
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Occam 1D Curve-Fitted (using 1112ss1) RhoXY/P haseXY and RhoYX/PhaseYX
(M120c1)
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2-D Model 1M12pw1

Chim-td

1000 000

TM Mode PW Resistivity Model (1112pw1) using Eva-processed data (11120c1),
using Smooth Conjugate Starting Model (I1112rlm1), at Iter 29 (rms error ~8%)

2-D Model

1000 2000 3000

Final TM-TE Mode PW Resistivity Model #1 (1112pw1), using TM Mode Starting
Model, at Iteration 18 ( ITER = 18, RMSERR = 0.1140E+02, FMRQ = 0.800)
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Resistivity Response Comparison (1/2): L112pw1 vs L112ss1 (7250E-9650E)
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Resistivity Response Comparison (2/2): L112pw1 vs L112ss1 (9750E-11950E)
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Line 114+00N: Preliminary Resistivity Model (Smooth Conjugate Gradient)
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2-D Model 1114rim
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Line 114+00N — Preliminary 2D MT Model — 40 Iterations

Smooth Conjugate Gradient Run Log

inv. iter.= 40 line search iter.= 0

data (S1): 151505.7 model roughness (S2): 4012.736
model closeness (s3): 0.0000000E+00 total S= 155518.4

iteration # 40

resistivity values are:

data for block 23

rms error for this location = 4.008251
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data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

26

29

32

35

6.901791

6.839851

5.132565

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

rms error for this location =

data for block

38

41

44

47

50

53

56

59

62

65

68

71

74

77

80

83

86

89

92

95

98

101

4.840806

4.467325

4.335339

4.247196

4.186119

5.716889

5.075903

5.097938

6.130549

13.90644

13.89695

5.952161

5.480122

5.714824

5.321519

4.611456

4.621283

5.146471

5.134878

3.876011

4.455646

4.204111
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rms error for this location = 5.126270

data for block 104

rms error for this location = 4.423848

data for block 107

rms error for this location = 4.621134

data for block 110

rms error for this location = 4.825087

data for block 113

rms error for this location = 5.493835

data for block 116

rms error for this location = 5.269319

data for block 119

rms error for this location = 2.792017

data for block 122

rms error for this location = 7.111454

data for block 125

rms error for this location = 5.449977

data for block 128

rms error for this location = 3.468923

data for block 131

rms error for this location = 3.364852

data for block 134

rms error for this location = 2.997264

data for block 137

rms error for this location = 3.421167

data for block 140

rms error for this location = 3.140547

data for block 143

rms error for this location = 3.577815

data for block 146

rms error for this location = 5.167907

data for block 149

rms error for this location = 6.246576

data for block 152

rms error for this location = 5.210723

data for block 155

rms error for this location = 6.151803

data for block 158

rms error for this location = 11.36707

data for block 161

rms error for this location = 11.89020

data for block 164

rms error for this location = 9.030271
model roughness (S2): 4012.736

data (S1): 151505.7
model closeness (s3):

0.0000000E+00  total S=

rms error for previous iteration= 6.173256
rms error for current iteration= 6.129912
desired chi square for this model= 4032.000
chi square for previous iteration = 153655.9
chi square for current iteration = 151505.7

155518.4
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Line 11400N: Final PW Model (additional static shifting applied to data)
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Unrotated RhoXY/PhaseXY and RhoYX/PhaseYX (1114all)
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Rotated (to Maximize ResXY-YX) RhoXY/PhaseXY and RhoYX/PhaseYX (I1114r)
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2-D Model M4pw2

1000 14 2000

TM Mode PW Resistivity Model (1114pw2) using Eva-processed data (11140c2),
using Smooth Conjugate Starting Model (I1114rlm2), at Iter 34 (rms error = 5.7%)

2-D Model M4pw2

Chm-bd

2000

Final TM-TE Mode PW Resistivity Model (1114pw2), using TM Mode Starting
Model, at lteration 22 (ITER = 22, RMSERR = 0.7883E+01, OBJFUN =
0.6625E+06, FMRQ = 1.600).
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Line 116+00N: Preliminary Resistivity Model (Smooth Conjugate Gradient)
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Line 116+00N — Preliminary 2D MT Model — 35 lterations

Smooth Conjugate Gradient Run Log

inv. iter.= 35 line search iter.= 0

data (S1): 113050.6 model roughness (S2): 1661.725
model closeness (s3): 0.0000000E+00 total S= 114712.3

iteration # 35

resistivity values are:

data for block 17

rms error for this location = 6.071338
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data for block 20
rms error for this location =
data for block 23
rms error for this location =
data for block 26
rms error for this location =
data for block 29
rms error for this location =
data for block 32
rms error for this location =
data for block 35
rms error for this location =
data for block 38
rms error for this location =
data for block 41
rms error for this location =
data for block 44
rms error for this location =
data for block 47
rms error for this location =
data for block 50
rms error for this location =
data for block 53
rms error for this location =
data for block 56
rms error for this location =
data for block 59
rms error for this location =
data for block 62
rms error for this location =
data for block 65
rms error for this location =
data for block 68
rms error for this location =
data for block 71
rms error for this location =
data for block 74
rms error for this location =
data for block 77
rms error for this location =
data for block 80
rms error for this location =
data for block 83
rms error for this location =
data for block 86
rms error for this location =
data for block 89
rms error for this location =
data for block 92
rms error for this location =
data for block 95
rms error for this location =

5.472359
4.792117
4.643963
2.468300
2.774190
7.338741
7.305863
2.894901
2.904063
4.835560
4.618605
5.604773
5.379770
4.272103
4.169983
2.703119
2.763694
3.513194
3.668443
3.078818
3.161593
3.371206
3.334812
3.247930
3.293933

3.251601
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data for block 98

rms error for this location = 4.133764

data for block 101

rms error for this location = 3.927263

data for block 104

rms error for this location = 2.864444

data for block 107

rms error for this location = 2.851790

data for block 110

rms error for this location = 3.556210

data for block 113

rms error for this location = 4.476006

data for block 116

rms error for this location = 4.432775

data for block 119

rms error for this location = 3.896114

data for block 122

rms error for this location = 4.109278

data for block 125

rms error for this location = 6.555041

data for block 128

rms error for this location = 4.868950

data for block 131

rms error for this location = 9.641606

data for block 134

rms error for this location = 8.714656

data for block 137

rms error for this location = 21.73596

data (S1): 113050.6 model roughness (S2): 1661.725
model closeness (s3): 0.0000000E+00 total S= 114712.3

rms error for previous iteration= 5.736341

rms error for current iteration= 5.729342

desired chi square for this model= 3444.000

chi square for previous iteration = 113326.9

chi square for current iteration = 113050.6
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Line 11600N: Final PW Model #2 (additional static shifting applied to data).
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TM Mode PW Resistivity Model (1116pw2) using Eva-processed data (11160c2),
using Smooth Conjugate Starting Model (1116rlm2), at Iter 25 (rms error = 5.6%)

2-D Model M6pw2
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Final TM-TE Mode PW Resistivity Model #2 (1116pw2), using TM Mode Starting

Model, at Iteration 26 (rms error = 7.6%)
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APPENDIX E: MT 2D GOCAD CONSTRAINED INVERSIONS

General Comments on Gocad Constrained MT Inversion Modeling: The

reference/constraining resistivity models were constructed in Gocad, and are
identical to those used in the DCIP 2D inversions. The resistivity constraints
were chosen using a statistical average combining data from a) Kidd Creek
borehole single-point resistance values, b) physical property laboratory
measurements on Timmins area Archean rocks by Perparim Alikaj QCI, and c)
borehole resistivity log of DDH 4509 by QLS. The values for the overburden
were estimated from the DCIP results. Initial constrained inversion models, using
50 ohm-m for the rhyolite, where later changed to 1k ohm-m, based on final
model comparisons and behaviour. The values chosen for the reference models
are as follows:

Table D.5: Resistivity Constraints.

Lithologic Unit Resistivity (Conductivity)
Overburden 10 ohm-m (0.01s/m)
Mafic Volcanic 10,000 ©Q-m (0.0001 s/m)
Ultramafic Volcanic 7,000 O-m

Sedimentary rock 5,000 O-m

Rhyolite 1,000 -m (0.001 s/m)
Graphite 10 ohm-m (0.1 s/m)
Massive Sulphide 10 ohm-m (0.1 s/m)

The following inverse models were calculated using on the Geotools™ MT
processing and model-inversion platform. The initial data input into the Geotools
database were line-station data, taken directly from the EDI (electronic data
exchange) archive, contained within the logistics report, and which consist of
non-derotated tensor spectra, calculated using the Quicklay™ platform. The
spectra span the 15000 Hz to 0.1025 frequency bandwidth, with a data density of
approximately 8 points per decade (0.15 decade band-average), with minimal

data editing.
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For each of the line-profiles, constrained 2D inversions were calculated using
solely the PW Gauss-Newton solutions. The PW Gauss-Newton models were
calculated using EVA processed data, identical to those used in the
unconstrained inversions, which consists of a) tensor rotation into the maximum
and minimum components, using either conventional (maximizing rho XY and
YX) or eigen-vector (LaTorrica decomposition) analyses, b) TM-TE mode
identification, based on similar/dissimilar 2D component behaviour, c) static
shifting, performed manually on individual resistivity curves, and d) curve-fitting to
1D Occam inversion model, to ensure Hilbert-transformable resistivity and phase
curves —with data-editing and mode-swapping, as required, at each step of the
processing stage. Other EVA processes such as 3D static-stripping and 2D

topographic stripping were not performed.

In preparation for the 2D inversions, the meshes were constructed using: a)
run-mesh frequencies set at 10k, 1k, 100, 10 and 0.1 Hz, b) model resistivity
projection to 10 to 10k ohm-m range, ¢) a minimum column width of 50m, inside
the data range, increasing by 50% increments to 30km off each end, laterally, d)
maximum 80 rows, with a minimum row-thickness of 10m to a depth of 1km,
increasing by 10% increments to 30km depths. For the PW inversion, mesh

nodes were situated at each station, as for unconstrained inversions.

The inversion models were calculated using the interpolated resistivity and
phase curves, across the 10kHz to 0.1Hz bandwidth, assuming a 2% error for the
resistivity and 3 degrees for the phase, at 6 equi-spaced frequencies per decade.
The PW inversion parameters used a Tolerance of 1, 40 single rows, and a
regularization width/depth ratio of 0.1. The PW models were performed in 2
stages, by first importing the gocad reference and performing the calculation in
the TM mode, then subsequently using the TM mode solution as a reference for

the final TM-TE mode calculation.
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Table D.6: Model Convergences for 2D Unconstrained MT Inversions.

Line Gocad Constrained PW Gauss-Newton 2D MT Inversions
line 10800E TM rms error = 4.95% in 26 iterations

TM-TE rms error = 6.92% in 18 iterations
line 11000E TM rms error =6.97% in 15 iterations

TM-TE rms error = 5.24% in 17 iterations

line 11200E TM rms error = 6.7% in 18 iterations
TM-TE rms error =~ 5.5% in 16 iterations

line 11400E TM rms error = 8.3% in 20 iterations
TM-TE rms error = 8.2% in 16 iterations

line 11600E TM rms error = 8.4% in 25 iterations

TM-TE rms error = 6.4% in 38 iterations
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Line 10800E: Gocad-Constrained Resistivity Model #3 (1108i3) with Rhyolite @

1k ohm-m.

Mafic volcanic = 10k ohm-m (purple)
Ultramafic volcanic = 7k ohm-m (navy-blue)
Sediments = 5k ohm-m (blue)

Rhyolite = 1000 ohm-m (royal blue)
Overburden = 30 ohm-m (red)

Graphite/Massive Sulphide = 10 ohm-m (pink to yellow)

108gocad2

Chim-h

40000

1000

Geotools Starting Model (I1108gocad2) and Gocad Reference.
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2-D Model 108g0cad2

Ohim-td

1000 0 2000 2000

Gocad Reference Model (I08gocad2) for Constrained 2D Inversion
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Final TM-TE mode Resistivity Model (1108i3) @ 18 iterations (rms error = 6.92,
FMRQ=3.2) using TM mode as starting model
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Phase Response Comparison (2/2): L08i3 vs L08ss1 (9950E-12150E




Line 11000N: Gocad Constrained Resistivity Model #3 (110i3) with Rhyolite =

1000 ohm-m (I10gocad?)

Mafic volcanic = 10k ohm-m (purple)
Ultramafic volcanic = 7k ohm-m (navy-blue)
Sediments = 5k ohm-m (blue)

Rhyolite = 1000 ohm-m (royal blue)
Overburden = 30 ohm-m (red)

Graphite/Massive Sulphide = 10 ohm-m (pink to yellow)
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(METERS)

1000 141 3000

381

Geotools PW Starting Model (1108gocad?2 - top) and Gocad Reference (bottom)
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2-D Model 110gocad2

3000

Gocad Reference Model (I10gocad?2) for Constrained 2D Inversion.
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PW 2D Forward MT Model for Gocad Reference (I10gocad?2)
Showing In-line (TM) Rho/Phase(upper) and Cross-line (TE) Rho/Phase (lower)
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TM mode (I1110i3) @ 15 iterations (rms error = 6.97%, FMRQ=3.2) using 1110ss2
and Gocad Reference (1110gocad2)

2-D Model 110i3
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1000 3000

TE-TM mode (1110i3) @ 17 iterations (rms error = 5.24%, FMRQ=1.6) using TM
as Starting Model
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Line 11200E: Gocad-Constrained Resistivity Model #3 (112i3+112i5) with Rhyolite

@ 1k (112gocad2) Note: using data for 112i3 (7250E-11450E) combined with

windowed 112i5 (11550E-11950E).

Mafic volcanic = 10k ohm-m (purple)
Ultramafic volcanic = 7k ohm-m (navy-blue)
Sediments = 5k ohm-m (blue)

Rhyolite = 1000 ohm-m (royal blue)
Overburden = 30 ohm-m (orange)

Graphite/Massive Sulphide = 10 ohm-m (pink to yellow)
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External Data

Geotools PW Starting Model (112gocad?2 -top) and Gocad Reference (bottom)
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2-D Model 112gocad2

k-l

10

Gocad Reference Model (I112gocad2) for Constrained 2D Inversion
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PW 2D Forward MT Model for Gocad Reference (I112gocad?2)
Showing In-line (TM) Rho/Phase(upper) and Cross-line (TE) Rho/Phase (lower)
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2-D Model 112i3
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Chim-hd
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METER S
1000 1500 2000

TM mode(112i3) @ iteration 18 (rms error = 6.7, FMRQ=3.2) using 112ss2 and
[12gocad?2 starting model

1M2i3

Chim-hd
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16

000

TM-TE mode (112i3) @ 16 iterations (rms error = 5.5%, FMRQ=3.2) using TM
starting model
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2-D Model

[u}
Ohim-h
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16

2000

TM mode(112i5) @ 45 iterations (rms error = 8.0, FMRQ=51.2) using 112ss4 and
[12gocad?2 reference ( note only stations 11550E-11950E used)

2-D Model M2i%

0
Ohim-hd

1000 2000

Final TM-TE model (112i5) @ 19 iterations (rms error = 11.3%, FMRQ=3.2) using
TM starting model ( note only stations 11550E-11950E used)



400

‘Apparent Resistivity H288 7250 ‘Apparent Resistivity 128 739 Apparent Rosistivity 11237460 ApparentResistvity 1123_7%0 Apparent Resistvity 11213_750

i /-’” /H\M\ ! /’ X/E“*‘\ i ,)”'“‘x,xx\" /-“/i:&%\‘ /-"/z\\\
N = i~ -l I A et N Sk "
lgemmtml ] R Nl R P IR s

[ A P "y p g™ “ 5 = )
o T [ T [ | [ | [ e

»
p

i
;

N
x
N

= 105 ey 112 . e wocresn v . " 106 Fruency ) . " 105 Frsquncy ) . e wosmeaes i

‘Apparent Resistivity 1213 8250 Apparent Resistivity 1233 839 Apparent Resistivty 1123 8450 ApparentResistivity 11213_850 Apparent Resistvity 112i3_8650

i o i £ i .r-— ?‘i \\ ":-\\\“
: ’ / - ¢
| e, : AT z el I R

A e ";-:" o (Fr . P -\"

7 = 4 - Pt

N
. ) | N PR SN0 B D S I I A A

Apparent Resistivity 23 _8750| Apparent Resistivity N2 _88%)| Apparent Resistivity 1123 8%0 ApparentResistivity 11213_9050 Apparent Resistivity 112i3_9150
] E\_\ : -~ : ] \\\ ) M}”\,\ T .
¢ /:f " g g ’,fw . / ; H b
: AL T e T L e L i N

o ﬁf- Py M /F‘. . ?F' p "‘.ﬂ

Apparent Resistivity 123 9250| Apparent Resistivity 23 933 Apparent Resistivity 1123 9460 ApparentResistivity 11213_9%50 Apparent Resistivity 112i3_%650

5
J

il e,

cs"“% H*"i’gf '-gy,r R

v 1y
74

Resistivity Response Comparison (1/3): L112i3 vs 1112ss2 (7250E-9650E).
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Phase Response Comparison (1/3): L112i3 vs [112ss2 (7250E-9650E)
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Phase Response Comparison (2/3): L112i5 vs 1112ss4 (9750E-11950E)
(note only 11550E-11950E used)
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Line 11400N: Gocad Constrained Resistivity Model #3 (114i3) with Rhyolite =
1000 ohm-m (I14gocad?).

e Mafic volcanic = 10k ohm-m (purple)

e Ultramafic volcanic = 7k ohm-m (navy-blue)
e Sediments = 5k ohm-m (blue)

¢ Rhyolite = 1000 ohm-m (royal blue)

e Overburden = 30 ohm-m (orange)

e Graphite/Massive Sulphide = 10 ohm-m (pink to yellow)

2-D Model 114i3

Ohm-t

10

1000

Geotools Starting Model (I14gocad2 - top) and Gocad Reference (bottom)
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2-D Model 114gocad2
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Gocad Reference Model (I14gocad2) for Constrained 2D Inversion
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PW 2D Forward MT Model for Gocad Reference (I14gocad?2)
Showing In-line (TM) Rho/Phase(upper) and Cross-line (TE) Rho/Phase (lower)
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2-D Model

Chim-hd

10
16

4000

1000 A 000 2500 3000

TM mode (114i3) @ 20 iterations (rms error = 8.3% @ FMRQ=12.8) using 1140c2

and 114gocad?2 reference.

2-D Model

1000 & 3000

Final TM-TE Model (114i3) @ 16 iterations (rms error = 8.2% @ FMRQ=6.4)
using TM starting model.
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Resistivity Response Comparison (1/2): L14i3 vs [140c2 (7250E-9650E)
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Resistivity Response Comparison (2/2): L14i3 vs [140c2 (9750E-11950E)
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Phase Response Comparison (1/2): L14i3 vs [140c2 (7250E-9650E)
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Phase Response Comparison (2/2): L14i3 vs [140c2 (9750E-11950E)
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Line 11600N: Gocad Constrained Resistivity Model #3 (116i3) Rhyolite = 1000
ohm-m (I16gocad?)

e Mafic volcanic = 10k ohm-m (purple)

e Ultramafic volcanic = 7k ohm-m (navy-blue)
e Sediments = 5k ohm-m (blue)

¢ Rhyolite = 1000 ohm-m (royal blue)

e Overburden = 30 ohm-m (orange)

e Graphite/Massive Sulphide = 10 ohm-m (pink to yellow)

2-D Model 11613

]
Ohm-hd

41000

4000
5300

Geotools Starting Model (I16gocad? - top) and Gocad Reference (bottom)
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2-D Model Mégocad2

Chm-td

10

Gocad Reference Model (I16gocad2) for Constrained 2D Inversion
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PW 2D Forward MT Model for Gocad Reference (I16gocad?2)
Showing In-line (TM) Rho/Phase(upper) and Cross-line (TE) Rho/Phase (lower)
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2-D Model 116i3

METERS
1000

TM model (16i3) for iteration25 (rms error = 8.4% @ FMRQ=51.2) — using |160c2
and [16gocad?2 reference

116i3

Chin-hd

10
16

WMETER S

1000 1500 2000

Final TM-TE Model (116i3) at iteration 38 (rms error = 6.4% @ FMRQ = 51.2)
using TM starting model.
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Resistivity Response Comparison (1/2): L16i3 vs [160c2 (7950E-10350E).
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Phase Response Comparison (1/2): L16i3 vs [160c2 (7950E-10350E).
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