1

3

H

2
H

]
3

=
i

i

i

1

i

MLA1139.RPT/MAR%

APPENDICES 6-15

Volume 7



HO82/ 4643

APPENDICES 6-15

Volume 7

OPEN FILE

()



9 xipuaddy



BROCKS CREEK 1992 DRILLING (ASSAY COMPARISONS)

INTERSECTIONS
DRILL | DRILL FROM TO WIDTH GOLD GRADE & ADDITIONAL
HOLE | SECTION | NORTHING (m) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) Easting BIG BAGS

UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut

PROGRAMME 1. (Rockdril - Face Sampling)
Faded Lilly

56(D) 10150 1519 54 68 14 594 | 5.86
(Diamond core " twin" of 48)
57 9850 1500 Low grades. Hole abandoned in stope before target depth.
58 9900 1500 No significant mineralisation.
59 9950 1510 Low grades
60 10000 1520 Low grades
61 10050 1555 0 23 23 3.97 | 2.99 4.14 | 3.21
incl 8 23 15 5.68 | 4.18 6.05 | 4.63
62 10100 1550 0 4 4 2.21 3.17
24 34 10 3.94 2.79
63 10150 1554 0 22 22 2.20 2.38
incl 10 18 8 4.38 5.12
32 40 8 2.30 2.77
64 10200 1552 1 3 2 1.66
26 28 2 1.97
65 10300 1550 0 7 7 1.60 1.78
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INTERSECTIONS
DRILL | DRILL FROM 0 WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION | NORTHING (m) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) | Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
66 10300 1505 13 19 6 2.69 3.47
68 86 (EoH) 18 2.06 1.93
67 10350 1555 37 42 5 1.64 1.80
68 10350 1490 46 47 1 5.11 2.60
61 63 2 2.09 1.02
80 83 3 1.37 0.98
102 105 3 4.70 6.60
69 10550 1467 56 63 7 3.45 1.93
70 10600 1583 12 22 10 1.77 1.59
71 10650 1550 49 57 7 0.99 0.83
72 10650 1490 2 4 2 21.36 | 11.48 17.91 | 10.09
12 17 5 1.28 1.34
89 109 20 3.65 3.03
Crocodile
73 8200 1740 17 19 2 1.48
74 8250 1725 Low grades only
Alligator
75 8650 1583 41 47 6 1.23
76 8750 1515 56 65 9 1.00
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INTERSECTIONS
DRILL | DRILL FROM 0 WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION | NORTHING () INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
Faded Lilly
77 10150 1519 54 68 14 732 | 6.26
(twin of 48 and 56(D))
78 10600 1518 0 5 5 1.72 1.36
63 69 6 2.19 1.49
71 76 5 1.52 1.52
83 89 6 2.12 1.36
79 10100 1565 0 23 23 1.78 1.74
80 10100 1520 36 63 27 525 | 4.16 3.88 | 3.52
incl 58 63 5 7.15 5.93
81 10050 1512 0 3 3 1.97 1.77
16 23 7 4.46 2.51
42 63 21 1.97 0.99
incl 54 58 4 4.50 2.67
Alligator
82 8550 1465 30 93 (EoH) 63 3.03| 3.00| FA1.80 138D (twin)
SFA 1.82 1.95 FA
1.86 SFA

DRILLS2.TBL/MAY93 3
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INTERSECTIONS
DRILL | DRILL ROM 0 WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION | NORTHING INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) | Easting (m) 4 BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
83 9850 1501 0 1 1 8.74 8.90
(possibly eluvial)
34 41 7 0.57 | 0.57 1.00
Faded Lilly
84 10150 1502 10 19 9 1.63 1.96
52 63 11 2.11 1.37
68 84 16 33.48 | 8.68 28.14 | 6.94
incl 71 72 1 316.50 | 20.00 319 20 visible gold
74 83 9 23.16 | 12.02 13.87 | 9.40
85 10200 1518 26 28 2 7.10 7.25
34 56 22 8.90 | 6.24 732 | 5.16
61 74 13 3.29 2.11
86 10250 1473 19 22 3 1.19
76 92 16 3.90 1.56
95 96 1 9.01 9.80
100 108 8 6.41 3.16
87 10250 1504 60 67 7 1.63
71 75 4 1.57
78 85 7 1.12
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INTERSECTIONS
DRILL | DRILL FROM 6 WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION | NORTHING (m) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
PROGRAMME 2. (Gomex - Face Sampling)
Alligator
88 8450 1505 21 51 30 1.11 1.39
incl 30 39 9 1.98 1.71
74 84 10 2.04 2.51
100 104 4 4.06 4.06
89 8650 1430 44 52 8 2.82 4.98
incl 45 51 6 3.51 6.51
79 84 5 1.40 1.62
90 93 3 1.40 1.20
90 8750 1410 44 50 6 1.14 0.75
53 56 3 1.83 1.22
80 84 4 1.61 1.17
87 89 2 1.82 1.17
104 105 1 3.00 2.72
91 8850 1345 7 8 1 1.54 1.50
59 60 1 1.02 0.87
86 94 8 0.80 0.94
107 109 2 11.94 6.39
118 119 1 1.70 2.14
122 124 2 2.31 4.28
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INTERSECTIONS
DRILL | DRILL | rom o WIDTH GOLD GRADE g/t ADDITIONAL
HOLE SECTION | NORTHING INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) | Easting (m) BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
92 8600 1445 22 23 1 6.98 0.83
37 48 1 1.52 2.29
54 57 3 2.15 3.86
83 89 6 1.44 2.12
115 118 3 1.47 1.64
93 8500 1485 28 85 57 2.53 | 2.36 2.15
Faded Lilly
94 10000 1545 1 10 9 2.24 3.60 | 3.49
95 10050 1470 26 34 8 1.93 2.80 |
68 73 5 16.55 | 4.88 24.77 | 5.87
incl 71 7 1 78.55 | 20.00 114.50 | 20.00
80 95 15 0.67 1.00
96 10100 1435 59 7 13 1.84 1.96
incl 63 69 6 3.00 2.47
115 122 7 0.97 0.92
97 10200 1460 12 14 2 0.86
99 123 24 502 | 471 4.63 | 4.18
incl 107 10 10 9.60 | 8.85 3.88 | 7.82
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INTERSECTIONS
DRILL | DRILL | rrom o WIDTH GOLD GRADE g/t ADDITIONAL
HOLE SECTION | NORTHING INITIAL SPLIT RESPLITS FROM DATA
(BKRC) | Easting (m) BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 gnt
cut cut
98 10300 1470 80 91 1 6.88 | 3.42 8.19 | 4.73
incl 80 81 1 58.05 | 20.00
96 98 2 3.76 1.83
104 112 8 6.21 | 4.00 6.63 | 4.16
incl 104 105 1 37.65 | 20.00 39.8 | 20.00
99 10350 1450 60 66 6 4.13 3.44
85 38 3 1.53 2.40
119 126 7 3.92 4.33
100 10400 1440 47 49 2 2.15
83 35 2 2.67 2.19
92 98 6 1.69 1.34
101 10400 1505 20 26 6 1.93 1.96
64 65 1 10.10 8.77
75 76 1 1.19 0.40
102 10550 1430 62 63 1 2.32 1.33
66 68 2 1.27 0.95
103 10600 1450 61 66 5 1.36 1.83
115 122 7 7.60 | 6.49 6.95
104 10650 1450 63 81 18 1.45 1.37
118 131 13 1.52 1.08
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INTERSECTIONS
DRILL | DRILL | rrom . WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION [ NORTHING 0 INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) |  Easting (m) BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 git
cut cut
Alligator
105 8550 1435 59 75 16 2.52 2.51
84 120 36 3.01 | 2.55 3.19 | 2.93
106 8550 1494 0 38 38 2.49 2.85
53 55 2 4.95 10.88 | 10.31
59 62 3 2.22 1.47
107 8950 1415 4 7 3 1.02 0.6
26 28 2 1.23 0.33
33 35 2 2.06 2.29
108 8400 1525 40 47 7 3.20 2.23
61 69 8 1.64 1.65
109 8450 1545 3 11 8 1.43 2.10
25 37 12 4.33 | 4.07 3.98
40 45 5 1.25 4.43
110 8450 1525 2 9 7 2.62 5.97
18 21 3 1.27 1.27
26 37 1 4.88 | 4.45 590 | 4.62
51 66 15 2.60 3.07 | 2.94
11 8500 1515 3 32 29 1.73
6 2 14 2.26 2.40
45 54 9 3.10 3.22
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INTERSECTIONS
DRILL | DRILL | rrom o WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION | NORTHING (m) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) | Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
112 8500 1455 59 68 9 1.62 3.10
77 83 6 2.32 2.11
96 111 15 3.63 | 3.51 3.62 | 3.57
113 8600 1475 15 22 7 2.29 2.75
36 38 2 6.04 13.01 | 12.09
54 59 5 2.26 1.34
114 8600 1415 66 94 28 3.09 3.94
(67 93 26 3.17 4.16)
Faded Lilly
117 10550 1500 20 35 15 1.39 2.34
22 10500 1500 76 92 16 3.10 2.58
(extended)
PROGRAMME 3.
119(D) 10100 1478 0 20 20 2.42
incl 18 20 2 16.10
122(D) 10150 1460 24 26 2 1.32
101 104 3 5.58
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INTERSECTIONS
DRILL | DRILL | rrom To WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION | NORTHING INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) | Easting (m) BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
125(D) 10250 1452 52 56 4 11.88 9.96 | 6.50
91 104 13 4.31
106 107 I 6.46
111 122 1 8.84 | 4.94
NOTES

L. All holes 5% - 5% inch face sampling RC, except BKRC(D) 56, 119, 122 and 125 which were triple tube HQ core (HQ;). ("4 core assayed)

2. All holes declined at -60 degrees to grid north.

3. Original assays by Assaycorp, Pine Creek, resplit assays by Amdel, Darwin (50gm fire assays by both laboratories).

4. True widths at Faded Lilly are 90-100% of listed, at Alligator 80-85%.

5. Water table at about 35 metres at Faded Lilly; 25 metres at Alligator.

DRILL92.TBL/MAY93
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BROCKS CREEK 1991 DRILLING (ASSAY COMPARISONS)
INTERSECTIONS
DRILL | DRILL | NORTHING | _ o WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION (m) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) |  Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
Faded Lilly
18 10550 1565 19 25 6 9.34 | 5.53 2.75
incl 23 24 ] 43.40 | 20 0.89
27 39 12 0.69
1.37
19 10550 1540 0 4 4 0.76 0.42
38 40 2 1.22 0.40
47 50 3 1.10 1.32
20 10550 1490 30 43 13 0.70 0.64
21 10500 1550 32 4?2 10 1.89 1.63
22 10500 1500 21 34 13 1.54 0.53
23 10450 1545 23 25 2 2.76 0.87
24 10450 1495 33 35 2 1.98 2.09
64 69 5 1.36 0.59
78 94 16 1.53 2.01
25 10400 1495 3 5 2 1.47 0.45
37 46 9 1.50 1.43

DRILL91.TBL/MAY93




INTERSECTIONS
DRILL | DRILL | NORTHING | _ o WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION (m) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) |  Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
' cut cut
26 10350 1520 7 11 4 3.68 2.85
29 36 7 1.87 0.49
27 10350 1570 18 19 1 11.96 17.85
29 33 4 0.81 2.44
28 10250 1505 50 89 39 1.70 1.31
incl 60 67 7 4.19 2.20
29 10150 1565 2 4 2 9.90 9.11
7 10 3 1.07 1.06
22 24 2 8.40 1.79
30 10150 1540 21 61 39 293 | 2.75 2.89 | 2.81
incl 42 54 12 6.05 | 5.47 4.67 | 4.44
31 8850 1500 6 7 1 5.00
14 17 3 1.68
32 8750 1475 0 4 4 0.69 0.68
10 12 2 2.01 0.77
51 52 1 3.72 1.05
73 74 1 1.19 0.28
33 8750 1550 6 12 6 0.88 0.21
83 89 6 0.98 1.14

DRILL91.TBL/MAY93 . 2




Tt ¥ % EFE § E I E ! E 1 EBE 3 B @ % =orow s e e e s s s s
INTERSECTIONS
DRILL | DRILL | NORTHING | _ o WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION : (m) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
34 10050 1540 0 2 2 1.47
8 21 13 1.76 1.37
28 36 8 6.78 4.62
42 46 4 0.95 0.90
62 64 2 2.10 6.08
Alligator
35 8650 1550 23 24 1 1.44 1.58
32 33 1 1.39 1.73
52 54 2 1.26 0.40
Faded Lilly
36 9950 1525 3 11 8 1.22
4 11 7 1.01
Alligator
37 8650 1500 6 11 5 1.57 1.92
21 23 2 13.70 | 12.31 12.30
33 34 1 2.08 1.35
101 102 1 1.77 0.31
Crocodile
38 8300 1700 No significant mineralisation
39 8200 1725 4 6 2 0.87 0.37
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INTERSECTIONS
DRILL | DRILL | NORTHING | . 0 WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION ) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) |  Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
40 8200 1675 No significant mineralisation
41 8200 1625 26 32 6 0.51 0.46
42 8100 1750 No significant mineralisation
John Bull
43 6600 1840 73 74 1 1.43
44 6500 1880 No significant mineralisation
45 6400 1915 0 1 1 4.48
21 22 1 2.46
46 47 1 3.57
46 6300 1950 No significant mineralisation
Faded Lilly
47 10100 1535 8 9 1 6.96 9.72
22 23 1 4.40 4.44
38 57 19 3.38 5.67 | 5.10
incl 41 52 11 5.45 9.08 | 8.09
48 10150 1520 42 53 11 0.90
55 69 14 14.28 | 17.67 15.36 | 9.60
55 69 14 13.97 | 7.95 | (checklab 1) )
 Lab 2 ) 1991 re-splits
55 69 14 19.14 | 8.98 | Checkl®? )

DRILL91.TBL/MAY93
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INTERSECTIONS
DRILL | DRILL | NORTHING | ... o WIDTH GOLD GRADE g/t ADDITIONAL
HOLE | SECTION (m) INITIAL SPLIT | RESPLITS FROM DATA
(BKRC) | Easting BIG BAGS
UNCUT | 20 g/t | UNCUT | 20 g/t
cut cut
49 10250 1520 8 9 1.21 1.44
38 39 2.22 2.82
50 10250 1540 7 9 2 1.32 0.39
14 16 2 3.01 0.90
45 46 1 2.98 2.14
51 10500 1530 2 7 5 0.94
44 47 3 0.79
58 61 3 1.01
52 10550 1510 11 30 19 2.73 1.67
incl 19 25 6 6.70 3.56
53 10600 1490 0 3 3 1.14
10 13 3 3.90
37 42 5 1.30
86 105 19 2.19 1.81
incl 91 100 9 3.14 2.43
54 10600 1550 55 58 3 2.64
94 109 15 1.12 1.19
55 10200 1535 17 26 9 3.66 | 3.27 2.43
30 44 5 3.42 4.80 | 4.68
48 49 1 5.84 2.04
52 53 1 12.85 0.84

DRILL91.TBL/MAY93
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NOTES

1. All holes drilled by Rockdril using a 5% inch hammer with coventional - crossover sub - sample return).

2. All holes declined at -60 degrees to grid north

3. Original assays by Analabs, Darwin, resplit assays by Amdel, Darwin. (50 gram fire assays by both laboratories)
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ABRSTRACT

The saiapli.nq characteristics of gold in tha Brocks Creek deposit lecataed north
of the nining town of Pine Creelt in the Northern Territory are determined. This
study uses the principles o2 the Pierrs M., Gy’s sampling theory. (1)

Taking these sampling characteristics inte conaideration, an appropriate sampling
nenograph for this deposit is estadblighed,

The sampling nomogzaph is used to optimiza sampling protocols during REV and core
drilling campaigng, or any othez operaticns performed on the same ors (e.g., bulk
sampling, futura mill sampling, blasthole sampling, and all laboratory
subsampling).

ilso, tha Fundamental Sampling Error affecting past sampling protocols of others,
when sampling the same ore, can ba quickly agsgsegsed with this nomegraph.

The present study is an essential document o assess the valldity of a
femsibility study performed on the Bzocks Creek project.

The possible consequences of non-compliance with the resommendsd sampling
protocel are emphasized.
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- INTRODUCTION

, The cbiective of this report is %o provide a guideline to the geologisc, miner,
metallurgist, chemist, or whoever will be involved with the Brocks Cresk project,
in sampling and  subsampling reguirements. Tt is a datailed zeview of
cbsarvetions, coneclusions, and recommendations following discussions bstwaan
, FPrancis Pitard (Frascls Pitard sampling Consultants) and Robert Blaip (Cyprus
Exploration and Development).

Tor this rspert to be of any practical help to the Cyprus personnel, it covers

tha subject of interest in a comprahensive way. As dascribed in Appendix 1,

coarge gold can generate huge nugget affacts, and tharefore lead to axtravagant

i :;mpling errors: You mushs kpow these errors, and how to pravent thea or ainisise
m.

In this report, we will mainly emphasiza tha Fundamental Brror, but there arae
many more sanpling errors. It ia, howvever, beyond the scope of this rapozrt %o
~  sover A1l these sources of errors, and should be the objact of much longer
invelvement of Francis Bitazrd Sampling Consuléants in tha Brocks Creek project.

During the past 10 years, Francig Pitaxd Sampling Consultants have been favelved

"  im more shan 60 gold projects around the world (w.g., Papua New Guinea,
, Australia, Canada, Chile, USA, atc...), I know for a fact that the Brocks Crask
E::oje:‘c ie deallng with one of gthe toughest gold deposits to sampla and subs le

n a geliable way. In this report I intend to addrass Sowae of the pessibls

-~  geancmic consegquances that wWould be the result of using & ¢asual saspling
, Drotocol for koo long. It is of tha utmost impeortance that this roport be read
by top management iavelved in the final declsicn making procass of this project.

y i

&>
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CONCLUSIONS

The axiating sampling proteocel for RVC samples is complstely inappropriate

for assassing in any reliable way the gold potential axisting in the Brocks
Creak depoglt: :

1. The volume of the primary sample dalineated by the RVC drilling
machine i3 foc small, and introduces a primary skewness in gold
zagults: There is nothing much you caz do about it.

2. The 3 to $-Kg sampla going o the laboratszy is ridiculeualy too
small, and superposes a secondary skawness gold ragults on tha
primary skewness,

You may survive one skewneas, with approprisate Poisson statistics analyois.
You cannot survive the combination of twe superposed skewnawses: The entire

data bage bacomes highly questionnabdle in many ways, buk may %fond to
undaeregtimate the daposit.

If a similar sam%}ing protocol ig used for the future blasthole samples, the
mill feed will always £al2 short of the mine estimates: In the long run,

you will locse many millions of dollars in invisible losses, and sever find
the amount of gold your geological model presdicted. Thim iz the mader reason

why geostatigtics don’t work well: Because the statistician is £l1led with
unreliable, skewed data.

All the many duplicate analyses parformed on RVC, core, laboratory samplas,

Pulps, ete... shows mass confusion about the frue naturs of the problem.

You gpent a lot of monay, but failed to ask the right queations:

What is the intrinsic heterogeneity of gwld carcied by the Brocks Croeek

era?

What is the most appropriate statistical gold sutof£2? And, how does it

:::pnza with the accountant/aconemical gold cutof#? What can be dona about
8?

What is the typical proportion of fimely disseminated gold iz the ore near

the aconomical cutsff ore boundaries? How can you turn this ints an asset

for daveloping the right mining strategy in thae opan pit? :

Way do you bave many Righ values above 30g/t you want +o cut out? What are

these valuaes trying te tall you? Eee..,

An investment :ﬁcuza be made to answer all these questions.

The use of disc pulverizars followed by quartz clsaning is a source of
nagative blas everywhera you have gold particlas that can liberate during

this process. Experiance proves you can lcose betweezn 10 to 158 of the gold
that way., ‘

The splitting of core samples im anocther scurce of excessive primary
akawness, making the sample volume way toe small. Furthermore, it is a good
way to lccsa some of the gold particles, Even more, the cutting of veins in
half by the operator is not an equitabla procedurs: It Ls too much operator
dependent. You must crush the entire core, after you carefully performad
youz geology. If metalurgists want samples, you must Aril} caly to this

effact: This iz not a copper deposit, and the subtlaties you Rave %o daeal
with are far more complex.

The analysis of 5Q-gram subsamples at the laboratsry is affacted by an

unsolvable Crouping and Segragation BError, bacause most of tha gold is
liberated,
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RECOMMENDATIONS

For all sampling protocolg (i.e., RVC, eora, Blasthcle), you should erush as
large a sample as podsible (e.gq., 40=Xg for RVC and blasthole, and the entire

¥ecovered sample for corm drilling) to 95% minug 24 meah (i.a., 710 miezron),
priox to splitting a 5-Rg sample,

You should pulverize the 3~Xg samples with a large capacity ring mill, like
tha Labtechnics LMS avallable in Australia, then gplit a 1200~gram subgample
using an autematad rotary splitter like the enae degeribed in Appandix 2.
Rejact plate pulverizers uneenditionally,

Perform systamatic matallis Bcreen ass3y te minimize the rigk inherent to a
large Grouping and Segregatien Error always pogsidle with liberated golg.
And, it will drastically minimise your uncertainty about the true pesition
of your good/bad ore boundariaes, by minimizing aztificial skewnaess.

All the above must he budgated for iz all Your feasibilty studies,

From all the documentation I raad, thére is an obvious need for the Cyprus
parsonnel to attand a short eourge on sampling of goldr It would allow a
lot of paopls to ask the right questions om a major project like the Brocks
Creek projmect. The most sconcmical way is an in-house fourge, either in
Colorado or in Australia, oy both., Such a course i3 nacessszry in order to
fully understand and apply the following reconmandatlons,

You should thorougly investigate what is £he Heteroganaeity of gold carriad
by the ore around the economical qutsff, and ba able to quantify the amaunt
of gold that is finely disseminated {L,e., @asy %o sample) and the amount
of gold that is ccarss ox clustering (i.s, difficule ko sample) in =hat
Zone: Cyucial decizions en the arpropriate mining strategy depand on it,

You should compare the most appropriate gold grade cutoff based on Poisson
statistical evidenecs, with your wishful/acesunting gold z:ade cutefs, If
these cutoffs are compatible: That iz good nwws. But, if thay are nect
sompatiblat You must change your economical strategy a3 soon as possibla, or
face a major disappointmant & few years dewn the road.

Do not eut meore than 1 to 2% of the high gold valuea that Seem unrgascnabla
o you. 1If it i{s commen practice in the neighborhoed, it does ot make it
Recsssarily a good practice. It ls just one of thoga s8illy ceremonias
pacpla come out with onsce awhile: 2 eall that tanpering with tha eriginal
data that iy nicely trying to tell you something.

If you want a healthy ang dynamic Gold Divigion at Cypzus, your gold deposits
cannct be treatsd like Sopper depegits., @old deposits are far more subtle.
As far as sampling and variability understanding are concarmed, a copper
dapogit can be forgiving for youp Ristakex, to some extant. Jut, for s golgd
deposit, what you may locsa is stiggering. Why the differsnce? Becauge
gold deposita are econemical ak the trace level. The statistics of trace

slemants have nothing in cemmon with the statistics of major constituaents,
and trace elements ara far more abastract in nature.

With a ccarse gold depoalit, you are taking a hugae risk with RVC: 7Thig ia
4 one=man opinion. Teo ®many things can go wrong, over which you have ne
control. You should put more enphasls on core drilling, especially for

deep holes showing gold values below an upper rich intarval, The last thing
You want are reserves that do Ret exist.
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+ QUICK STUDY OF THE RLTEROCENELTY CARRIZD BY GOLD
IN THRE BROCKS CREEXK ORE (A PARAMETRIC APPROACE)

Usually, for most gold oze daeposits, I recommand tedicus hatercgenelity testa in
order ts characterize the Reteregeneity carried by gold in a given ore. But, ths
Brocks Creek ore is charactarized by vezy csarase gold, or clusters of fine gold
particles which behave exactly like a cscarse gold particle. Therefora, frem
Cyprus mineralogical studles, we already know upfrent that wa arae dealing with
one of the worst possible scenarios.[2), (3], (4)

80, in oxder to save time and hypass the heterogeneity tests, I can make ene
Justified mssumption: :

From Cyprus metallurgical testings, I sssume that L{f the ore iz crushad
to 95% minus 300 microa (i.e., 42 mesh) prior to being sent Lo the ‘
gravity circuit, the recovery of gold from that circuit ean ba ag igh

as 70%. Therefore, it i3 not unreasonabls 45 azsuma that the libaratien
factor of gold for material ground to 983 minus 300 micron is around 0.70.

Now, we can usa a quick method based on the approximate sstimate of four basgis
parametars accounting for the tetal heterogensity of the ore.

The product of these fouxr paramatars is celled the sampling constant © fox a
given stage of comminution.

C = fxgxexl {1)
whazre!

£ la a fragment shape factor,

G is a fragment alze distzibution faetez,
¢ is a mineralagical factor,

1l i= the libaeration factor.

This sampling conatant € lg then uged €9 ecaleculate the variance of the

Fundamental sampling Errer PB or the optimum sample waight for a given stags of
comminution, using the follewing formula:

\ 1 1
BTE = | - 1 xCx & (2]
¥ My,

" whexe!
#FE  is the relative variance of the Fundamental Sampling Ezror FE,

M; is the weight of the sample tc be collected for a given sampling stage or
comminution stage, - -

¥ is the welght of the starting lot in a given sampling stage or commiaution
stage,

d is the maximum fragment size invelved in g given sampling stage, and defined
as the square cpening of a siava that would retaln no more than 5% oversize.

Now, let'’s calculate these factors one at a tima,
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TREE FRAGMENT SHAPE PFACTOR 2

In formula (2], &? i3 the velume of a cuba, But, fragments £0 bDe samplad are not
necessarily oubes. Therefore, a ¢orrecting factor needs to be eetimatad: It is
called the fragment shape factor £, This factor is dimensionlass, .Frem our

exparience with unlibsratsd gold ores, the value for the shape facker is close
to £ = Q,5. -

TEE FRAGMINT 8IZE DISTRIBUTION FACTOR g

In formula {2], d is the size of the coarsast fragments €0 be sampled. But,
fragments to be sampled are not all that size, Many of them are much smallaex,

Therefore, a correcting factor needs to be estimated: It is called the fragment
size distribution factor g.

From many tests that hava been performed with ainmilar matexrial, it has bean
sstablished that f£or unclassified oras (i.e., matarials that are a nixture of
many fragment size classes as dalivered by a czusher), tha value for the fragment
sise distribution factor is around g = G.25., This factor 4is dimensionless.

TRE MINERALOGICAL FACTIOR &
The mineralogical factor is a measurement of the maximum possible hatarcgeneity

carried by & given conatifuent such as gold, for a given average gold contenk.

Therefore, it is a limit case assuming the gold is completely libaxated fozr a
given stage of comminutien,

The méee:alog&cal factor ¢ for gold is calculated with tha following approximate
formula:z

€ = D, /a (32
where:
Dy &3 the density of native gold, which is arcund 16.0 grams/ew,

& ias the average gold contant sxpectad from the sampls, exprassed as a
proportion, or as part of ena.

Exampla: IZ the avaraga gold content is 3.1 gram/ton:
c = 18,0 / 0,0000032 e 8,161,290

TRE LIBERATION FACIOR 1)

Remazk: 1 4= r"listle L" and not "one”.

The mineralogical factozr ¢ assumas that the constituent of intexrsst such as gold
is conpletely liberatad foz a given comminuticn stage. We know for most sampling
stages tha liberation of the gold ia not cemplete. Therafora, we must Llatroduce
another correcting facter that is called thae libezation factor 1,

The liberation facter is caleulated witlt the following formula:

1l = \/ aL / @ 14}

whare:

d is the actual maximum particla size ¢f the material to be sampled.

8
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dl. is the gize belew which the material neads o be crushed £or the gold to
become mogely iiberated,

For the Brocks Creek ora we can writa:
0.7¢ = /4L / 300 microns

‘th liberation facter ig 2inensionless.

From the above ‘equation, we can deduct the value of dr.
dL, = 300 x (9.70}* = 147 microns

Now, we have everything we need teo Calculate the valus of tha sampling eonstant
C 2or various stages of comminutien:

d =1 inch (2.5 em) gives ¢ =

645,161
4 = 1/2 inch (1,25 em) gives € = 643,161 x V 0.0147 / 1.25 = 69,963
4 = 1/4 inch (0.625 cm) " C = 848,161 x \/’0.0147 / 0.628 = 98,943
d ® & mesh (0,335 em) " Cw §45,161 x \/ 0.0147 7 0.335 = 135,146
4 = 10 mesh (0.17 em) " € = 645,161 x \/ 0.0147 / 0.17 = 189,718
2 = 24 mash (0.071 cm) " ©=645,161 x1/70,0147 / 0.071 = 293,560
d = 48 mesh (0,03 em) " € ™ 645,161 x \/'0.0147,/ 0.03 = 451,612
d = 150 mesh (0.0106 cm) " C = 545,161 % 1 = 645,161

With these values, it becemes S48y £o find cut the places of the various lines
represanting a series of various comminution stages, as a function of sample
welght and the variance of the Fundamental Sampling Rrror. The resulting
nomograph 13 very useful to agsess the validity of existing sampling protocols,
to address thair limitations, and to optimize them. The nomograph L8 Lllustrated

| ASSESSIENT OF ZEE VALIDITY or TmE SAMPLING PROTOCGL USED FOR RVC DRILLING

Existing procadure: A sample weighing between 3000 and 5000 grams i3 sent to the

laboratory, where it is entirely pulverized to 95% minus 100 micrens. Then, a
50-gram analytical subsanple i3 submittad to fire azsay.

lLet's put thia procedure in the context of the sampling nomegraph in figura 2.
On this figure, you should notiea the presence of a safety line set At *» 16% for
ona standard deviation of the Fundamental sampling Error §E. ARy point that
£alls abeve thigz safety line introduces an artificial skewness in your resultsg
hecause you opsrate in tha domain of Poisson’s variames. You may stact in this
domain iawsitu when drilling the primary sample becaunse you have no cholca,
though you should minimize the Problem as much as possible inm all furthas
suwbsampling operations: You kave zot heen doing this, After the primary

9
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saopling stage i: doze, it iz an absolute must that no mors Skewness be
iatroduced in the subsanpling progess.

CONCLUSION #1: Locking at figuras 3, point A which represents the primary fisld
sample, introduces a huge skewness which means You have inharent strong nuggaet
sffact due to the fact that your Qrilling Aiameter is too small. You should
worzy about this bacause it may bacoma impesaible far you £o datect all valuabla
{ntercepts in your geological medel. It aldc can explain why you have isclated
high values that :geam out of Placs, and some goed mineralegical intezeept with
RO apparent gold: ¥Many results are too low, and only a fow are way too high.

CONCLUSION #2: Always locking at Sigure 2, point B which zeprasants the

secondary sample sent to the laboratory introduces anether skewness, much worse
than the 2irst ona.

Now, I Rave a question foxr you: peo you really beliave that two consecutive
skawnesses intzoduced in your expleration data ean deliver a reliable image of
what your deposit is? The answer Ls ne, you don’t stand a chance.

CONCLUSION #3: All your existing data {5 not guitadle for eraating & rallable

faagibllity study, Your existing data eannot providae any serious basis for a
succagsful gecatatistical study.

at’'s keep geling in figure 2. Pulverizing the eatire 5000-gram sampls to minus
100 microng leads to point Q en the nomograph, and analysing 8 SC—gram gubsampla
by £ire assay leads to point D on the nemograph: Portunately, there is no more
‘8kewness introdused. So, you may think the procedurs is safe, Indeed, if the
Pundamental Sampling Error was the only sampling error te worzy abeut, this would
be a gafe sampling stage. Hewevaer, at 100 microns you already liberated most of
youx gold, thercefore you generate & naw problem;, a huge and unsclvable
‘Bagregation problem. Now, I have anocthexr gquesticn for yous Do you really
believe that {t is possible to scosp out a 50~granm subsample from a little bag

~£:11 of liberated tiny gold particles., Tha answer is no, you den’'t stand »
chanca,

&

CONCLUSION #41 The only way to corract for =his segragation erxor ias Lo analyeze
- much larger sampleg., This is the true reasen why you should perform systematic
metallic screen amsays. :

Let’s talk about metallic screen assays, I have another queation for ycu: Do
you belleve the enly reason for parforming metallic scresn assays i3 to pravent
the introductlion of & bias (i.e., accuracy problem) in gold content in your data?
' The answer ig ne, A bad rapreducibility (i.e., precision problem) can be aven
worse than a bias because it becomas impossibla to locate your good/bad orxs
 boudaries with reasonable sonfidence: Thisz can generats 10 to 30% gold losses

uring the operating phaee of your prejact.

CONCLUSION #£5: With the kind of ore yeou have at Brocks Craak, it is an abselute
Ut €0 perform systematic metallic screan assays on at least 1200-gram samples,
It will cost you a few hundred thsusand dollars every year, but it will save you

rm:nyiztllions ¢f dollars from {indizect, invisible lésses during the same pericd
of time,

| CONCLUSION #6: In your faasibility study, you must include a systematic metallic
Screen 4gsay procedure on all your future blasthole samplaes.

Recommendad sampling procedure for RVC drilliagt I am going o recommend saveral
procedures  with diffarent degrees of reliabllity, and I will stata the

 advantages and disadvantages for each. Fipst of all, it sheould be clearly
understood that the preseat sampling protocel your are usiang is5 not an option:
It must be eliminated with no compromise possible.

b5
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Procedure #1: Save the entire RvC

it o about 95% minug 710 microns (.e., 24 mash). 9plit a 5000~gram sample and
pulverize it to about 95% miaus 100 microns using a largegcapacié; ring
pulverizer (e.g., Labtachnics LMS available in Australia). Tha plate pulvarizer
prasently used iz a digaster for coarse gold, which smaars on the dises and is
lost witk the gquartz cleanisg stage. Between 10 ta 15% of the gold can be loat

that way. (5] Spiit a 1200-gram gubsample, and roceed with 2 metalic sereen
&agay using & l8=inch Riameter ;oo-mu‘:é% s’ieve. P

Advantages: Disadvantages:
* 8light akaewness affecting enly * Slow and expensive '
the primary gsample * Requirea good eperator training
* Ko problem with megregation * Not popular for thae offica based
* Very little problam with saeazing aceounsant

Pyocaduzre #2: Save the entire RVC sample and screan it on a large diamataer
0.710 micxen simve (L.e., 24 mesh). Crush the + 24 mesh fxaction o minus 24
wesh, and recombine the %two fractiong, I¢ yOu use one of our rotary splitters,
the re-hémogenization of the sample ia not nacegssary: See appendix 2. Split a
5000-gram sample and pulverisze it in a Labtechnics LMS rotary wmill. Bplit a

1200-gram subsample, and procaed with a metallic seresn assay using an 18~inch
dlamatexy 100-micron giava,

Advantages: Disadavantages:

* Same a3 for procedure #1 *  expensiva
* Quicker and possibility for high preventive maintenance
automation s * Not popular with those whom do
not understand the consaquances
of poor sampling protcocols

*

Figure 3 Lllustrates how these twe procedures £it with the ragquizements of the
nomegraph. When comparing the two procedures (i.e., old cne and new cne), you
®ay notice that it takes an average of B8 old samples to obtaln the same
information a8 1 new sample, if only the Fundamantal Errcr was involved.
Unfortunately, a large Fundamental Rrror is an open deor for all other sampling
errors (i.9., segregation exror, delimitation error, extracticn arror,
preparation error, interpolation aerzrer) to baceme ovarwhelming, removing any
practical valua from your old data as far sa gold is cencerned, Of course, the
sanples are still good encugh to perform yeur geology. :

Recommendad sanpling procedure for Core Drilling: You must crush the entire core
to 958 minus 710 microns ({.e,, 2¢ mesh), then proceed ap daseribed for RVC,
Splitting the core in half unnecessarily increases the ln-gitu nugoet effact by
depriving the sample from lts oziginal volume which is alrea Yy 00 small.
Furtharmore, you arse likely to loose some gold in the process. And, I certainly
de 2ot balieve iz the statistical integrity of being cazeful about cutting veins,
half to the laboratery samplae, and half to the archives. .

All this bad news may be frustrating %o the reader, but I am énly txying %o help
you. What you have at gtake is tac important. What you have at stake are many

millicns of dellars you may loose through the twilight of ambiguity, if gou don’t
£fix thase problaems, .

Recomnanded sampling procedure for future Blastholes: You will have to collect
4Q0~Kg samples and procesd with the procedure recommended for RVC samples. This

13
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. is semething vou must include in your feasibility studiag, if you don’s want a

sajor disillusion with too littls gold going to your futurw mill when cempared
, to your ore grade comtrol model. Now, ?Zgoi tal]yc more about this, g

\
. APIERMATE OF A PROTOCOL INTRODUCING A VERY LARGE FUNDAMENTAL KRROR

Pigure 4 lllustrates roughly what happens on the boundaries R map from
blesthola results, when the Fundamental Sampling Error {ncreases. g:- hiqger the
Yundamental Srror, the lass auecasgsful you will be in sending what you think you
., 99 to thamill, And, {f you enter toe far inside the domain of Polisgon skewness,

you can vary well ruin the preject and never see 10 to 30% of the gold you ara
. Supposed To extract. In all casas, the gold grade of the aill faed can go only

one way, which is down. This is not ore dilutiozn as you aine, this iz ore
., Giluticn om tha paper, or on your maps: UThere iz a diffarence, .

_ flow is Lt posaible to overcome such moaumental fallure, which ig not pare in &his

industzy? You have severzl ways of doing this, if You ask yourself the rwight
quaestions.

Firat and abeve all, how do you know the 1 gram/ton egonomical cutoff is a
™  statistically :elLable/o?timum eurofs, and not eonly an  accountant
wishful/unrealiastic cutofl? This is a very tough question most companies
complately fall to address. Yet, the answer to this question can make an
historicel difference to the sucecess or failure of your project.

o he first thing to do is o proceed with a thorough Ainvestigatien of the
distribution of the gold mrcund the 1 gram/ton gold ore boundaries. In all gold
depgcita, thera ars two different kinds of gold mineralizations naear cutof?
rade:
¥ * Theze ls the ccarse geld, which can be made of clusters of small
gold particles, difficult 40 sample, and
* there ls the finely disseminated gold, easy to samplae.

What is sypical of the Brocks Creek depesit? You caunot affoxd not o Jmew,
™ bacausa if the finely disseminated gold dominates near cutoff, then the sampling
pzotocols may drastically Be gsimplified. However, (f it is not the case, and if
you have a strong nugget effect near cuteff boundaries, the only way yeu will
_ @ver win the ore grade conktrol batils is to saleet an sconcmical eutof? as low
" a3 possible, couplaed with the use of an cutstanding sampling protocol, Carefully
study the skaetch I drew in figure 5, and carsfully read Appendix .

Racomseadation: As you mine, you must adjust your cutoff all the 4ime, depending

“ if you are in a zonae with lot of coarse gold er clustars of very fine gold near
boundaries (i.e., selection of very low cutoffs), or if you are in a zone with

-malnly finely disseminated gold with 2o clustaring effect (L.e., selection of
highar cutofis as you wish). If it Ls not done that way, you are likely £o locse

™ a staggering amount &f gold through tha napping of Lllusiens. Today, morae than

half the gold mining companies around the world ara leosing Auge amounts of monay
“»  +that way: Many are not aware of it,

In this study of the low background gold content near cutoff boundarxies, I can
help you. Thiz i3 & subject in which I have a unique experimnca, and it is
= gomathing you will net find in the literature.

W CONCLUSION #7: With coarss gald deposits, Lt is of the utmost importance to
salact a gold grade cutoff as close as economically possibkle to tha low
= background geold content, regardless of wishful/unrealistic/apparent cutsff more

attractive to tha economiat who knows nothing about the subtleties of geld ore
grade control.

s 15
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Scenario #1: A reascnable Fundamental Zrros (2.9./, % 5%) will generate a small
iag between mina entimatas and mill estimates: Bug, it can go
oply one way. It ean enly go down.

Pl 22N
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Good czz gaos’/;
£o wagta

" Irue, unknown boundary
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Bad ore goes %o

\
the mill

L)
° PBatimataed boundazy

GOOR ORrz

Scanaric #2: A large Fundamental Exror (a.g., * 15%) will gonarate a largar

bias betwsen mine aatinates and mill egtimates: It can go only
one way, way down.
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More bad ore
goes to the mill
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§cenario #31 A very large Pundamental Brror (e.g., * 30% or moze) will generate
2 huge negative blas. Becauss of the skewness on beundary, you
axe sure to loge millions of dollars in the long run.

LA
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.

True, unknown boundarzy

[ 4

\
A huge anount of N
} 9902 oze gosa te A
\__w& 13-} "- )
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Even more bad srs
goes to tha mill

Figure 4. Uncertainty of 4zue boundary definition can be financially
devastating to a mining Sompany, You should notice that in
the thizd scenaric, the good ore going to the wagte #3»
outweighs the bad ore goling $o tha mill: It ig the and.
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Now, let’g ask arother g9cd question: Because ©f the likely large Fundamental
Jampling Erpor, im it POssible to delinests tha y

within the gengral boundaries (L.@,, cas
&ngwer ig a definj

boundariss of smallap targets
® of patchy gold Mmrlu.:nt&m)? Tha

te no. Because of the multiple skewness, many wagults are too
low, and a few are too high. But, you

faulk, and hers
figure 5.

CONCIISTION #8: "Ths ahove discussion explaing ona o
mill fead i3 oftan

wrengly beliaves that a easual sampling protocel ig gecd encugh and will do tha

iz vhers you )
ggld grade cutof? ig no loanger capablg of 2ulfllling Leg fun

bave a0 way of kaowing which data are at
Pose the battle. In cther words, the eccnomical

£ the majer reasons why the
lower than what the mine model predicts, ypet evarybody

Jeb. If they knew how many millions of dollars tley loose this way in iuyisible

figures, thay Bay be willing ¢

gold buginess, you must Rave & daep vision in advanced statistical
This is =y message &

Average gold t
sxrade
(solid line)

© do something about it, Well, £o win big in the
T

T'l’unnage of ore
rasarves
(breken line)

Low background ™~
gold content L

.

Tigure 6,

Econowmical geld grade cutoff

Approximate skateh illustrating what is happening

if a highly skewed artifisial Poisson distriputisn
is intzroduced in the mina data.
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THE RIGH GRADE CUTOFF

In your ore reserve setimations, you Selocted a 20 gram/ten eutoff, in order ta
eliminate the unreallgeic, high gold values. The problem with thia is the fact
that there is no simple way of finding out what is the right thing to do with
what looks like cutliers, and Surrent practices in tha industry ave totally
espirical, and do pet addrass the problems I mentiosned abave. Scmathing s
sura: A few gold results are §Xossely over estimated, 80 you want to sorrect for
this, which is. legitimats. 8ut, what about the sany §o0ld ragults +that are
underestinated? s it satisfactory to keep them that way?

Tha high valuas are cften the results of a Polssen phencaenon, and are unbiaaed
estimators of the trus unknown gold avarage coutent, taking into Account tha fact
that a large pepulation of gold results are underestimated. Sowever, the problem

ig that you want to aszign a place to sach data: With data sanerated by & casual
sampling protecol you cannot do that,

CONCLUSION #9: It is wreng ko apply a high grade cutoff. oOr, at least you
should take it gasy: Az a guldeline, I weuld gay that you should net cut mors
than 1 to 2% of your geld regults. Thig parcantage applies only €o gold results
within ore boundaries. Howaver, you must find the veasons why you have such
values in the first place: They ars trying to tell gou that you have a
nonunantal sampling problem either ine~sity, eor during subsawpling, &r both., It
is a vary valuable red flag.
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APPENDIX 1

A paper presented by Prapeis F. Pitard (Franeis Pitard Sampling Consultants) at
the forum on Gaostaklatics:

Geostatistia for the Next ceant . aAn
internaticnal ferum in honour of y cat:

Michel David'yg contxibution to Geostatistics.
vune 3.5, 1993._ Montreal, Quebee, Canada,

EXPLORATION OF THE "NUGGET EFFECT"

INTRODUCTION

Many peaople baliave the "Nugget Bffgct" ig the Tesult of rapid inegitu changes
in the concentration of & given constituant of interest, taking place on a rery
gmall scala, They are right, howaver, there ig much more to Lt. ZIndaed, tke
"Nugget Effect" is the resylk 0f at least gaven types of varlability:

1. The trug in-gitu, gmall-gcale, random variability,

2, The variability introduced by Conatitusion Ratercogeneity Quring all
sampling and subsanpling stages, which ig a functien of fragment size
and samiln or subsample weight,

3. The variability int=cduced by emall=gcale Distributien Heterogeneity
during all sampling and suhsampling atages, which 48 a funetion of
transient segragatisn as §con as the matarial has been bzoken up,

4. The variability istreduced By any deviation frem an isotropic modula of
obsszvatlion ensuring sanpling aquiprobability in all relevans dimensiong,
during all sampling and Subsampling atages,

5. The variability introduced by selactivity and poor recovery during all
sampling and Subsampling stages,

6. Tha vaxzahLlity introduced by contamination, lossas, alteration af
physical oz chemical properties, and human errors, and
7. The variapility intreduced by tha analytical procedura.

" The misunderstanding of all thase variability c
sminimization of tha errors they generate, Accordingly, discrepancias betwesn

-~ exploration sgtimates and producgtion rwalities aze likely to occur, This paper
intends to be pragmatie in order to set a logiesal strategy that minimiges the
"Rugget Effect”, allowing good Gadstatigtics o procaad smoothly and sucessfully:
Failuze to do so can precipitatae a Teagibility study into total chacs,

czponents prevents the effective

TEE TRUR IN-5ITU “NUGGET EFFScT~

A8 David Xichael Says, "The "Nugget Bffect” is a Chaotie Coaponent. It can be

congidered as the variance ef 3 totally =andem component superimpesed on the
ragionalized variable." ! This zandem variance is a problem {n many §¢1d mines,
but expexliance proves that it san bacome a problem for many Qther metals as wall,
and aven for pracige and accurate envirsamental assesenmenty of cartain
poliutants, More oftaen than not, the quastion is not to find cut i# there is a
ZNugqet EZfact” or not, the quastion is hew much "Nugget Effect” (i.e., Vo) thare

#. A good way to quantify this is by performing very shert-~zange variegraphic
experimentz. Then, when Vo ia SRantified, what is the naxt logical step?
I£ Vo ia small and acoeptable, allowing a good definition of the zegicnalization,

1

s v evrm——.
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chances are that 8ampling and subsam lin otocols ares adequate and undes
control. If Vo is large and unacceptabf;, z;éfizozing with a gogg definition of
the regicnalization, sampling and subsampling protocols must be thoroughly
inveatigated. Furthermore, it ig SWggasted to £ind out how much thig Vo term ean
i.nt.:f?r. with a good dafinition of ore boundariea, at a Fre
economical cuteff: This ean ba done by investigating tha proportion L of the
mineral of interest that is finely Aisseninated in the ore near that cutoff. 7The

Collection of Very small Samples

I2 a leng series of vary small samples 43 taken near boundaries, there ia a
Probability that at lmagnt ona of the satmplas does not coptalin any high grade
nugget, or geclogical miere-gtructure, or veinles, or hloh. In that case, L is
given by the lowest available ragult,

Search for Discreta Differences Between Samples

If the size of the nuggets or blobs ia relativaly uniform, I, may be founa from
& gserias of determinations, even vhen the actual number of blobs in &ll samples
is asuperior ta zero, The method dapepds on detacting discrete differances
hetween succassiva determinations Xi due te the varying number of blobksg,
follewing the laws ef chance, ameag the Several subsamples taken for analysis.
Eich snalytical value generates a series of possible estimates Li of L for esach
Xis .

Li = £1/21(Xi + x] & {2/2] V (X4 - X1 + sa%24

Where s is the standazd deviation {n a single 2asay value, 2i the numbar ef bloba
in the ith sample which can be estinated with an histogzam, and X {# the overall

average frem all XL. The most recurzing value of L can be selectad by inspection
of the results, using an histogram,

Shift of tha Moda in Two Saeries of Results from Two Differsnt Size Eamplas

This method 49 %he most Soavenlent to use, hewever it has its limitations when
the assay values follow Unknown laws of distribusien. Analysis of two serias of
samples of different welights Mai and Ms2 are likely o yieid twe dlfferant ghew

digtributions, whea such skewness do exias. ¥s2 must be at least tan tinmas
larger than Mgl,

As sample weight in a seriaeg of detezninations diminishes, assay results bacome

- distributed lesgs syrmatrically: The mean and the mode move farshaer apart, If

the mode value is taken ax the DSt probable result ¥ of a single determination,
two zets of rasulisg using samples of waights Msl and Me2 will yYield two modas YL
and ¥2. Then, L may be caleulatad with the following formulas

¥l M82 [Xx - ¥2] - ¥2 Mg1 fx - Y1)

L - s -~

Ms2 (X - Y21 - Ms1 (X - 3

The hazmonic mean may provide & useful estimate of the modma Y1 and ¥2 in serise
of asmay resmults.
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Discussion About Valueg of L whea Compared to ¥

L San play an important role in ora grads control, yet L dees net gat the
attention it degerves. If L hag & value near the aconomical cutoff, then nature
gave a ql2t to the ore centrel enginaezr: Even a weak sampling protocel can
locate the boundary of the minable cre, However, it often happens that L is much
below the aconemical euzaf?: The farther L ig from this cutaff, the more Vo is
likaly £o have an lmpact on the precision and accuracy with which the boundary
i5 located. This leada to impertant ore dilution. zt ia not ailution during tha
mining opexation, it is dilution en tha maps: Thare ig a differanca. This
raiges the gquestion abeut the wisdom of high cutoffs toe eclose to the gverall
averaga X, which often leads to the pursuite of an {ilusoxy averaga ore gzade the
mill will never sse, and the devastation of ore zesarves. This phencsiencn is
even amplified whan artificial skewnessaes due to paor sanpling and subsampling
ara likely to take place: Many assay valuss are teo low, and we have na way of
kaowing which ones. A faw assay values are much too high, and we have ac wa of
knowing which onas. AL this stage, we lost the battle, and the company anoz;ed

i3 likely to loose millions of dollars in invisiblae figures: This L3 why nobody
worriess about it, _

Digcussion About the True Ine-Situ "Nugget Rffegt™

I2 we call Vo the total “Nugget Effect”, and Vo~ tha true in-situ "Nugget

Bffect”, Vo' can be caloulated from Ve when, and only when, sll the gsampling,
subsampling, and analytical errers are under eentrol and second ordar of

magnitude, Vo' is a funetion of the original sample volume and mass taken in-
situ by the drilling machine, . o

EFFRCT OF CONSTITUTION HETZROGENEITY ON Ve

After the ere has been broken Up, either by a reverse circulation drilling
machine or at the laboratery by a jaw erushez, individual Sragments are likely
to have different contents, Therefore, it im logieal to think that the more tha
differences between individual fragments, the moze the sampling challenge: This
is intuitive, Conastitution Heterogeaneity at any given stage of comminuteion is
defined as the average difference baetwaan individual fragments: The Sampling
Theory easily demconstrates that the coarsast fzagments at any stage of
comminution play the most important rola, 2

constitution Retersgeneity is rasponsible for the Pundamental Sampling Errer 72

for all sampling and subgampling stages. Tha variance of FE can Ba calculatad
with the following formula:

- 1
san » ( e = [ T, J cu’
¥,

where C is a charactezistic of the Conatitusion Heterogeneity for a glven stage
of comminution, which can be estimated by eonducting scme tests.?

4 15 the siza of the largest fragments for a glven stage of cemminution, defined
A8 the square opaning of a gcrmen that retains no more than 5% of the macgrial,
My and ¥; are the masses of the sample and of the original lot from which &hae
ganmple i3 collectad, regpectively.

When 872 is not optimized for each sampling and subsampling staga, it becomes
3

(maw e s mor v twm,
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4 major component of vo, Indeed, axperience &t hundreds of mines arounmd the
: wozrld proves 4hat Vo i3 oftan artipfeicially introduced becausgg sample and
Subeample weights ars not Optimized., A thorough study of ehe Constitution
aetcxeqann.ty ¢f an ore for a givaen constituent of Lnacareg: should be thae
. Prevequisite to any faanibiliey study: Yet, (& ia very rarely done. It ig
" balieved that the Gecstatisticlian will Tle 4t Maybe yes, mayhe not,
. Turtharmora, if sFp (L.8., cowfficient of variaticn) goas beyond & 153, it ig
most likely to introduce an artificial skewness distorting tha lognormal model,
if much a modael Applies, and generate an $llusion around eora boundazy that ia

= BFPFECT OF SMALL SCALD DISTRIBUTTON ENTEROGENEITY of Vo

Aftar the sample hag baen broken SF, elther by the drilling machine o2 by the jaw
erusher, fragments DAY segregate besauaa of the omnipresence of gravity in
T @verything wa de to that sample.  Segregation may take place bacauze Iragments
havae different sizes, diffeprent dengities, different shapes, differant moigturg
“  contents, different physical or Chemical eompositiens, atS. .. Thexrefore, we can
define small 2cala Diatribution Hetercganeity ay differences between groups of
= ZfLxagments or increments Waking up the sample or the subsamples. This
Distribution Heterogenaity depends on three factors: The Cengtitutien
' Hatarogeneity and the stata of sagregatien of tha matarial, It Lis responsible

for an additiongl sampling error affecting each sanpling and subgampling stage:
= The Grouping and Sagregation Brzrer GE, -

“ The wvariance B%E of the Grouping and segregation Error ean be minimised by
acting on three factors:

.

) 1. Minimizing the variance of the Fundamental Error in sampling protoccls,
R 4. Minimizing a grauping factor, by collecting as many incraments as
practically possibla for a given sample welght, witas respact to other
e sampling erxrors such as DE, EE, and P2 whien will ke dafined lataer in
this artiecle. Thiw is very easy to do, and nearly always Succesgfyl,
ol therefore nokody does it.
3. Minimize a segragatien factor, by homogenelzing the meterial bafore
- taking a subsample. Thig i2 time consuming, sxpansive, and provides ne
guarantes for 8uCees, therefare everybody does ix=.

EalY

- EPPECT OF BAMPLING EQUIPROBABILITY IN ALY RELEVAN? DIRKCTIONS OX Vo

A sample and its subsanpler must be probabilistic, Howavey, for them to be

™ accurate, they muat be equiprobabiliskia, 80, any lot (e.g., ore block, sample,

-'subgamplag) must bg Scanned by an isotropic module of observation giving a

W eongtant gampling probability in all relevant directions. ¥or a thrae~

dimensional lot, the isots i¢ module of cbgervation is a sphers., PFor a twee

= dimensiconal lot, tha module is a eylindar frem the top of the 1ot to the bottom,

For a ene-dimensional 1ot, the moduls is a Cross section with parallel plans

™ reprasenting the wntire width and entire thickness of the lot which is a straam,
Por a pie shapped lot » the moduyle im a radial mector. Etc,,,

Any deviation from such anp lsotrepic medule of ebservation (ntreduces a sanpling
“ bias, therafore altsrs the accuracy of sampling: It ig ealilasd the Increment
Delimitatieon Error Dz, Furthermora, because ¢f the transient nature of
=~ Distributien Hetercgane&ty (L.a‘,segzogation), theze {3 neo sueh thing as a
gonstant blas in sampling. consaquently, DX always inflates Vo, Thi is a
W dangercus exrer, becauge it i3 very difficuls to acadunt for Lt with atatigticy,
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2. Blasthole Sample:
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3, Stream Sampling at
ke the Mill;
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4. Subsampling at the
Balance Roocm:

B e
3

o Figure 1. Illustration ©f a few typical wources of Delimitation biam.
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BTTECT OF SaMpPLING SELECTIVITY AND POOR RECOVERY oN Vo

Sampling equiprobability must be preserved during the impact of the sampling
gové;a with the material to be Sampled. In other words, everything that belongs
8 the

takes place: Either too many fine particles are collectad, preduci.ng & sample
with not enough coarse fragments, or vice versa. A poor recovery of the core
during drilling ig a typical exampls of this aeryor., This Qrrox is callsd the
Inorement Extraction Error EE, which is respongidble for the largest biases
éncountared in sampling. Again, this bias is not constant. Consequently, 5B

always inflates Vo. This is also & dangerous errox, because it {s vary daifficuls
to account for it with ataelstics. :

INCORRECT EXTRACTION CORPECT EXTRACTION

{} <

Y omeevery LA 0T S Z 3

2. Pipe Sampling
ofPBluthole

euttings:
“ Q "c?'{? ° -‘;’QQQQS.Q' N
T . ¢ - - A A A A < ; ‘~.
.“:Qﬁ"'?‘ﬁd.%:-{t ’0"-\’0 "q'%":v"'.'o
3. Riffle Splitter: = -
\ . *
-4 }' 1 'Ph’," ’Q c “ ’
<AL L Te
N *t .

4. Opening of Shevels

and Scoopa: f ; /

? . - @
BRI OREERES

Figure 2. Illustration of 2 Zew typical sourcss of Extraction bias.




TH-MAY-1993 1S:@92 _t:. 17

-

shos

EFFECY oN Vo oOF CONTAMINATION AND rogses DURING sarorx PREPARATION

All the Sources of errors we faw 80 far are, ene way or another, part of a
8alecting procasgs taking place as SAch sampling gad subgampling aeagp. Bug,
there axe other erroxs Which are not part af a selactive process: They take
Place batween gach sampling oz Subsanpling stage. We can indeed gontaminate the
Sample or subgamples wich the sampling ipment or the Surreunding equipment,
We can loose parzt of tha sampla op subam;ﬁs As dust, sticky partisles remalning
in the sampling. circuit, smearing on fanpling equipment, etc... Ne ¢an alter the
Phy=ical or chemieal Sompogirion of gome Sritical constitusnts duzing sampling.
Wa can introduce human  errors, All thase errors axa zefarred to as the

Preparatica Zrres PE. This error ig alse respensible for Aon-congtant biamas,
therefore L{nflgtes vo.

EFTECT OX Vo OF THE ANALYDICAL ERRON

Thezre iz no doubt that the Analytiezl grwor AE can inflate thae variangce Ve.
However, only precision Problems wil]. Contrary to sampling blases, analytical
biases can be conetant, eithaep ralative or absoluta: The varicgram camnot gee
8uch biagesz, nelther directly aox indirectly., Therefors, it ig of the utmost
inportance to Prevent analytical biases in ore grade contrel ax éxploxatien. 8o,
tha set up of 3 rapid anslyeical method for ore grade control or exploratien ean
be a risky task if ne reliabla Strategy i3 used, fThe pathod must he carefully
tasted through an iterative Procass, and shaped Up t0 its final form before the
Svaluation has started. 3 fecommendad approach ig Lllustrated in figure 3, whare
§ areas usually responsible fom Analytical failuze are listed,’ _

CoNCLUSTON

The tetal variance Vo of tha "wugges BffectY, is tha gsum of Rany compensnta. If
L] "mpling or m‘mplmg ﬂt&gﬁl ‘i‘ﬁo) n= 1:2;31. 09’3) -1~ anolvod hm‘m the

collaction in the field apd the last atage at the analytical balance reem, Vo can
be exprossed as follows:

.4
Vo = Vo' + ghax + Z {8%F%, + s%m, + se, + smE, 4 §°°E,]

amy

8¢, if preaventive precautions are not taken, the Geostatistician cannet and will
net obtain reliable data €0 work with.
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SDI

SAMPLING DEVICES, INC.
. 14710 Tejon Strset
Brocmeiald, Colorade, 8CQ20

, USA
Phone: (303) 4851=7893
; Texi (303) 230-~-13%6

Contacty Mr. r:gncis Pitard

. DABORATORY SAMPLE DIVIDER
MODEL CU 3031 8D

* Divides axploraticn samples,
»  blasthole samples, o ARy
cther preduction samples iato
- 4% by weight subsamples,

Divides ons saapla in less
than ona ainuts in most cases,

* s:g?rosnes the tize consuaiag
and costly riffle splitting.

Saves manpower for production
labaratoriss.

* Basures & well done, zelizbls
- splitting operation.

Payg for itzelf in legs than
ons year.

e WEY DID WE BUILD CU 301 8D?

~ My, Francis Pitard, president of
apI, and also presidant of Plarre

w Gy & Francis Pitard Sampling
Conaultants, saw a nead fox such

~ a ganpler, In many labcratorias
he has viaited, ¢haclate and

- manpower consuming riffle
splitters are used. OF, somatinme,

»~ mueh toe slew autcwated rotary

~ samplers are used. ALl these

w gplitging systems have the saxme
dafecss: Either they fzugtrate

=~ tha operator becausé they are teo
alow, o thay raguire ridieulously

W {atenaive manpower. So, theze
was a need for scmething betkar.

- This i3 why we ars praud to
propose GU 301 SD to ewr clients.

-~ 812E AND WEIGET OF CU 301 83
w The samplar welghs about 180

pounds, It Lis 48" &all, 327
- daep, and 25" wida.

as POWER REQUIREMENTS: 1lCV

coem g

P.19
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PRINCIPLE OF QU 301 &

A conieal deflactor feeds ona of

the rotating, radial buckets, Bach
receiving bucket is designed £o easlily
fa@d a bag o any other reciplent.

The sampling ratlo can be adjusted by
using ona (4%), &wWo (8%), three (12%),
ar four (16%) buckets, special sampling
ratlos @an be provided on requast at the
purchasing time. the saczplar can Also
be oversized ox undersized on requast,
mhis samplezr is particulazly suitable
Zor installation dizactly under a
erusher or pulverizer, saving aven
mere wmanpower. ALL parti aze aasily
accassibia for affective cleaning
beatwaan samples. BAs all splicters,

cU 301 8D may be dusty and should Pe
Instalied inside a ventilatad heod.

CONSTRUCTION

The entirs sampler 38 Bullt with good
guality stainless gtzal. Momor Yorgue
iz genercux. The alectric mosor is dust
precf. Ia ganaral, tha sanpler isg
sturdy and should last many yeazy.,
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SDI S0P
SAMPLING DEVICES, INc.
14710 Tejon Street
Brocmfield, Colorado, 80020
usa ’
Phonat (303) 451-78%3
Fax: (303) 28Q-1396
Contact: ¥r. Francis Pitard

PIELD SAMPLE DIVIDER
¥ODEL CU 101 8D

* Divides exploration sanples Zrom
revarse cizculation drilling,
into 1/2, 3/8, 1/4, or 1/8 of
tha origizal sample welght,

* Provides unbiasad split samples
that can be ralied upon.

* ®he sampler is particularly
suitable if a large gquantity of
watexr is likely to altax the
integrity of your zamples.

* The sanplar alge works very well
with dry material,

WHEY DID WE BUILD CU 101 sD?

Mr, FPrancis Pltazd, president of
§DI, and also prasident of Pierxre
Gy & Francis Pitard Sampling
Consultants, saw a naed for such

a sampler. In many exploration
érilling programs he has consulted
for, splitting reverse circulation
samplea in the f£leld is often
peorly done. The usa of the riffle
aplitter in tha field is not

- pragtlieal, not reliable, and often
" misusad by the untrained operater.
Yeat, important dacisiona must be
made by geologists who assume
thelr subsamples are agcurate,

§o, there was a need for something
better. 7This is why we designed
and built €U 101 $p. It will
provide good services to our
¢lients.

SIZE AND WEIGHT QP CU 101 8D

The sampler weighg about 150
pounds, Its helght L3 adjustable
to f£it under the cyclona ¢f the
drilling machine. It takes 5
minutes Lo assemble it or
digassemble it betwaen each

/) S0 lbs

F.20
M" w LA C\‘ -0, (‘ ,{.a’/"‘l':'l""’-'q.‘"‘q:

~

drilling site. It can be easily
handled by one man. )

PRINCIPLE OF €V 101 8D

A conical deflector feeds ohe of the
fixed zradlal buckets, EBecauvae of
harsh field working conditions,
there ares ne moving parts. All
parts sxe easily accessible, and
nonae are enclesed, therefere the
gampler is easy to clean hetween
samples., It la built in such a way
that no Delimization Exrozr nor
Extzaction Error can take place.
These errors are often responsible
for biases. The sampler is set in
such & way that thezre is only one
way 0 usa it., It i3 not as
dependant on well=trained gperators
as other devices are. It alse
helps the driller to work fastex.

CONSTRUCTION

The sampler 48 sturdy, and will
last for many years. It requires
vary little maintanancs.

=
o
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SUMMARY

Five samples of Brocks Creek ore in the form of 1/4 core were submitted for testing
to determine their amenability to heap leaching. The first four of the samples, listed
below were described as 'primary' and the fifth as 'oxide'.

Testing was carried out in 2m x 100mm diameter columns after crushing the ore to
minus 12.5mm, such size deemed as approaching the finest practical size for heap
leaching. The columns were halted at 26 days and a mass balance carried out on the
tailings, leach liquors and activated carbon. The results are presented below were
they are compared with results obtained from lkg portions of the ore cut out and
subjected to an agitation leach to simulate a CIP plant.

Sample 1293

heap leach
%:Au extractio
tail g/t Au . . . .
calc. head g/t Au 1.09 2.35 4.78 2.41 5.40

agitation leach

% Au extraction L
tail g/t Au . 0.08
calc. head g/t Au 1.03 3.18

The heap leach result on each sample, compared to the agitation leach result, is
obviously reduced on a percentage basis, on average approaching one half the
agitation leach result. Gold losses to the heap leach tailings appear excessive.

Evaluation of the gold distribution in the tailings size fractions from samples 17 and
19 shows that the undissolved portion is concentrated in the coarser fractions where
presumably it is unliberated or encapsulated and unaccessible to the leach liquor.
Variation in the calculated gold head assays above seems to be a reflection of the
habit and nature of the gold in the deposit, being consistent with variation obtained
on previous samples. We would argue that the heap leach assay approaches the true
figure on the basis that it is effectively an assay of 10kg of material.

METCON PTY LIMITED 3
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1. INTRODUCTION

Five samples of 1/4 core, each approximately 10-12kg, were submitted to determine
their response to heap leaching The first four samples, numbered 1293- 15 to 18
were designated 'primary' and the fifth sample, 1293-19, was designated 'oxide', the
classifications being broadly applied. -

Each sample was to be treated in similar fashion, through the following steps; .

= Crush to 90% minus 12.5mm (1/2")

= Blend and cut out 1 - 1.5kg

= Crush the 1 - 1.5kg to minus 1.7mm and cut out a 200g head sample
" for Au analysis

= Grind and leach the 1kg sample

= Heap leach the ~10kg of minus 12.5mm material

METCON PTY LIMITED 4
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2. PROCEDURE

Each sample was jaw crushed in closed circuit with a 12.5mm screen, blended by
cone mixing twice and about 1.2kg cut out. This was further crushed to minus
1.7mm, blended on a rolling mat and 200g cut out, pulverised and fire assayed for
gold.

The 1kg, minus 1.7mm, portion was wet rod milled to 85-95% passing 75um and
leached at 50% solids in a rolling bottle with 1.5kg/t NaCN for 48 hours. Dissolved
oxygen, cyanide strength and pH were monitored and controlled with liquor samples
assayed at 24 & 48 hours. The final tailings were washed free of soluble gold and
fire assayed to determine the residual gold.

The remaining, approximately 10kg, minus 12.5mm material was preblended with
3kg/t of hydrated lime and loaded into a 2m high x 100mm diameter column,
supported by a perforated disc covered- with filter cloth. Fines were screened from
the ore so that the first layer of ore above the filter cloth was free of fines that might
cause a blockage. An initial soak of 800ml of liquor containing lkg/t (1.25%)
NaCN was added and allowed to stand for 24 hours. A closed circuit loop was then
set up around the column. Liquor was pumped at a drip rate from a recycle reservoir
bucket, initially containing 8 litres of water, through a packed column containing
about 100g of activated carbon to the top of the heap leach column. Percolation
liquor was collected at the bottom were the volume was measured and an assay
sample taken before the liquor was transferred to the recycle reservoir. The transfer
was made daily during the initial leach period and then less frequently as the gold
dissolution rate slowed. After 26 days the columns were halted and 1-2 litres of fresh
wash water was percolated to flush any soluble gold from the column. A gold mass
balance was carried out by measuring the amount and assaying the component parts:
reservoir liquor, wash liquor, tailings and activated carbon. Dissolution rate was
estimated by proportioning the cumulative soluble gold determined from the
progressive liquor assays with the total gold dissolved as determined from the gold
mass balance. The sample of tailings for assay was taken by sampling about 1/4 of
the blended tailings, fine crushing this to minus 1.7mm, blending on a rolling mat
and dip sampling.

Another 1/4 portion of the heap leach tailings from the tests on samples 17 (primary)

and 19 (oxide) were wet screened at 9.5, 4.75, 2.36 and 0.5mm with the entire
fractions pulverised for assay to determine the gold distribution.

METCON PTY LIMITED 5
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3. RESULTS AND DISCUSSION
3.1 Head Assays

Head assays were carried out on the splits described in section 2 and confirmed by
the calculated head assays from the bottle roll and heap leach tests, as follows,
together with assays quoted by Cyprus from their assaying of other portions of the
core.

Sample 1293- 15 16 17 18 19

Cyprus g/t Au 2.30 4.04 3.88 3.54 2.46
Metcon assay g/t Au 0.82 1.36 27.0 1.38 7.36
Bottle roll g/t Au  1.03 3.18 6.56 2.19 7.31
Heap leach g/t Au  1.09 . 2.35 4.78 2.41 5.40

The considerable scatter reflects problems in accurately sampling this ore. The
Cyprus assays were carried out on other portions of core so can be partly explained
but the other three assays were on the test portion of ore. The scatter represents poor
sampling or inaccurate assaying. Based on our confidence in the fire assaying over an
extended time we are inclined to the poor sampling as the cause of the assay
variation. The poor sampling we feel is a reflection of the crushed sizes at which
subdivision took place and localized gold distribution. Of the three assays quoted the
Metcon assay represents an assay of 50g taken from a split of the bottle roll material.
The bottle roll assay represents an assay of lkg of material while the heap leach
assay represents an assay of 10kg of ore. For this reason we are inclined to the heap
leach assay as being more accurate, although we would have had more confidence in
this assay if leaching had been more efficient and the gold transferred to the activated
carbon. Note also that both the Metcon assay and bottle roll fractions were split from
minus 12.5mm crushed core, not a very accurate sampling based on the observation
of sulphide mineral clusters in some rocks.

-

3.2 Agitation Leaching

Bottle roll leach tests were carried out to establish the leach efficiency that could be
expected on the test samples if treated in a CIP process plant using ball mill grinds of
80-90% passing 75um. The test details and result calculations are presented in Table
1 showing highly efficient leaching of between 95 and 98% for the five samples.
Tailings assays were respectively 0.04, 0.08, 0.11, 0.06 and 0.35g/t Au. These
tailings values, other than the last one could not be realistically improved on.
Notably the last assay of 0.35g/t Au relates to the oxidized ore sample. Leaching was
carried out for 48 hours but the results indicate that leaching was essentially finished
within 24 hours, the slight increases recorded nearly within assay reproducibility of
the liquors.

These levels of gold extraction by agitation leaching are consistent with previously

tested samples, the high level exceptional for sulphide type primary ore but obviously
reflecting the mode and occurrence of gold in this deposit.

METCON PTY LIMITED 6
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Table 1 - Bottle Roll Leach Tests

HEAP LEACHING OF BROCKS CREEK ORE

Sample 15 16 17 18 . 19
weight kg 0.826 0.958 0.996 0.978 0.985
grind -
% solids 60 60 60 60 60
minutes 25 25 25 25 16
% passing 75um 87.2 84.9 93.8 95.6 94.0
leach

liquor litres 0.826 0.958 0.996 0.978 0.985
% solids .50 50 50 50 50
pH 8.5 8.3 6.1 6.9 5.8
hyd. lime g 0.8 0.8 2.0 1.8 3.6
start pH 11.3 11.4 11.6 10.7 11.6
NaCN g 1.25 1.45 1.50 1.50 1.50
NaCN kg/t 1.5 1.5 1.5 1.5 1.5
1 hour

pH 11.1 11.1 10.8 10.8 11.1
% NaCN 0.136 0.126
24 hour .

pH 10.7 10.8 10.7 10.7 10.8
DO 5.8 5.8 6.6 5.6 3.0
% NaCN 0.124 0.134 0.114 0.126 0.116
48 hour

pH 10.4 10.6 10.5 10.6 10.5
DO 4.8 5.4 7.2 6.6 4.2
% NaCN 0.100 0.109 - 0.106 0.115 0.102
24hr liquor mg/l Au 1.00 2.95 - 6.26 1.95 6.58
48hr liquor mg/l Au 0.99 3.10 6.45 2.13 6.96
tails assay g/t Au 0.03,0.04 | 0.08,0.08 | 0.11,0.11 | 0.06,0.06 | 0.34,0.35
tails average g/t Au 0.04 0.08 0.11 0.06 - 0.35
24hr liquor mg Au 0.83 2.83 6.23 1.91 6.48
48hr liquor mg Au 0.82 2.97 6.42 2.08 6.86
tails mg Au 0.03 0.08 0.11 0.06 0.34
total mg Au 0.85 3.05 6.53 2.14 7.20
calc. head g/t Au 1.03 3.18 6.56 2.19 7.31
assay head g/t Au* 0.82 1.36 27.0 1.38 7.36
24hr % Au leached 98 93 95 89 90
48hr % Au leached 96 97 98 97 95
kg/t hyd. lime 1.0 - 0.8 2.0 1.8 3.7
kg/t NaCN 0.5 0.4 0.4 0.4 0.5

* head assay samples taken from minus 12.5mm crushed ore and thus the
representative nature is suspect. More confidence is attributed to the calculated head
assay, being an assay of lkg of sample.
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3.3 Heap Leach Tests

The heap leach test information is presented in attached data sheets, showing the
results of leaching for 26 days. The levels of gold extraction were respectively 44,
58, 37, 71 and 61% or broadly speaking nearly half the extraction obtained by
agitation leaching. Tailings grades were, again respectively, 0.61, 1.0, 3.02, 0.70.
and 2.13g/t Au. Reference to the dissolution rate curves on the data sheets shows that
the majority of the dissolution that took place occurred within the first 10 days, and
that although ongoing at 26 days the rate of dissolution had slowed to the extent that
even at an undiminished rate it would take extended leach times for high extraction
levels to be obtained.

In terms of being physically practical the tests carried out on unagglomerated
material showed no signs of percolation problems, recorded almost zero slump over
the 26 days and used manageable amounts of lime (3kg/t) and cyanide (0.7 to 2kg/t
NaCN). The leach solutions were colourless and showed no additional gypsum build
up than might be expected in the best of operations.

3.4 Heap Leach Tailings Size Analysis.

- Approximately Zkg of the heap leach tailings from tests on samples 17 (primary) and

19 (oxide) were sized at 9.5, 4.75, 2.36 and 0.5mm and the fractions assayed for
gold. The results are shown on the appropriate heap leach data sheets and are
presented graphically in Figure 1 as a bar chart of weight percent retained in each
fraction to the distribution percent of gold retained. For an equal distribution both
bars should be capable of being superimposed. For the coarser 4.75, 2.36 and
0.5mm fractions it can be seen that the darker gold distribution bar exceeds the
weight distribution bar indicating a retarding of gold dissolution. This contrasts
markedly to the situation for the finest minus 0.5mm fraction were the gold
distribution is much less than the weight distribution and the assay levels begin to
approach the levels obtained by agitation leaching.

METCON PTY LIMITED 8
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Figure 1: Distribution of Gold in Heap Leach Tailings Size Fractions
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BROCKS CREEK SIMULATED HEAP LEACH TEST DATA SHEET

Project Brocks Creek preblended hyd. lime 32.4g (3kg/t)
: Sample 1293-15 initial soak 800mi
. weight kg 10.8 initial cyanide 10.8g (1kg/t)
crushed size 12.5mm cure 24 hours
26 day slump nil
N feed.
“ 12.6 0.83 261 2.17 217 16.9
‘ 12.8 1.96 0.44 0.86 3.03 235
12.6 0.120 2.07 0.11 0.21 3.24 25.2
- 12.7 1.72 0.09 0.15 3.39 26.3
12.7 2.07 0.09 .19 3.58 27.8
- 12.3 1.81 <0.01 0.11 0.21 3.79 29.4
- 11.4 0.080 1.26 0.18 0.23 4,02 31.2
10.8 0.080 3.10 0.22 0.68 4.70 36.5
~ 10.4 1.33 0.13 C.17 4.87 37.8
- 10.3 0.058 4.70 0.16 0.75 5.62 43.7
10.8 0.022 1.58 0.02 0.03 5.65 43.9
| GOLD-BALANCE .~~~ "T" 0T TAILS SIZING ANALYSIS
- amount material  assay mg Au dist'n screen  weight wt. % wt % g/t units
_ g/t % microns  grams ret pass Au Au
b 96.49 carbon 4520  4.36  .37.2
. 470L  liqur  0.16  0.75 6.4
1.58L wash 0.02 0.03 0.3
- 10.8kg residue  0.61 6.59 56.1
totsl 1.09 11.73 100.0
- hydrated lime addition = 3.0kg/t :
L NaCN consumption = 0.71kg/t ‘
total Au dissolution = 43.9%
-
.
[ ]
-
i .
- o 5 10 s 20 25 30
-
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BROCKS CREEK SIMULATED HEAP LEACH TEST DATA SHEET

Project
Sample
weight kg
crushed size

Brocks Creek
1293-16
10.6kg
12.5mm

preblended hyd. lime

initial soak
initial cyanide
cure

26 day slump

31.8g (3kg/t)
800ml

10.6g (1kg/t)
24 hours

2cm in 132cm

hydrated lime addition = 3kg/t
NaCN consumption = 0.79kg/t
total Au dissolution = 57.5%

12.7 1.98 1.18 2.34 8.16 27.6

12.7 0.134 2.05 0.46 0.84 9.10 30.8

©12.7 1.62 0.47 0.76 9.86 33.4

12.7 1.96 0.34 0.67 10.53 35.7

12.3 1.82 <0.01 0.46 0.84 11.37 38.5

11.3 0.084 1.20 0.65 0.78 12.15 41.1

11.0 0.072- 2.98 0.5¢9 1.76 13.91 47 .1

10.4 " 0.89 0.34 0.30 14.21 48.1

10.5 0.042 4.46 0.59 2.63 16.84 57.0

10.8 0.018 1.71 0.08 0.14 16.98 57.5

. GOLD, BALANCE . . . ... TAILS SIZING ANALYSIS. N

amount material  assay mg Au dist'n screen weight wt. % wt % g/t - units dist'n

g/t % microns  grams ret pass Au Au % Au
94.5¢ carbon 122 11.53 46.3
4.46L liquor 0.58 2.63 10.6
1.71L wash 0.08 0.14 0.6
10.6kg residue 1.00 10.60 42.5
total 2.35 2490 100.0
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BROCKS CREEK SIMULATED HEAP LEACH TEST DATA SHEET

Project Brocks Creek prebiended hyd. lime 27.0g (3kg/t)
Sample 1293-17 initial soak 800ml
weight kg 9.0 initial cyanide 9.0g (1kg/t)
crushed size 12.5mm cure 24 hours
26 day slump 3cm in 141cm
Time .grams igrams = . % - liquor - feed
~days NaCN :lime . pH  ~NaCN = L. mglAu ¢ =
0
1 12.1 2.82 277 7.80 7.80 15.6
2 12.1 2.26 0.28 0.63 8.43 16.8
3 11.9 0.070 2.20 . 0.47 1.03 9.46 18.9
4 “11.7 1.64 056 0.92 10.38 20.7
5 11.5 2.10 0.38 0.80 11.18 223
7 10.9 1.97 0.01 0.47 0.893 12.11 24.2
14 3.00 2.00 10.0 0.020 1.30 0.56 0.73 12.84 25.6
22 3.00 2.00 10.0 0.030*- 3.16 0.66 2.09 14,93 29.8
26 9.7 1.31 0.39 0.51 15.44 30.8
liquor 10.7 0.066 4.34 0.60 2.60 18.04 36.0
wash 10.4 0.038 1.55 0.25 0.39 18.43 36.8
S CHGOLDBALANCE "~ 7 7 b s TAILS S SIZING. 'ANALYSIS 7
amount material  assay mg Au dist'n screen weight wt. % wt % g/t units dist'n

o/t % mm grams ret pass Au Au % Au
88.4g  carbon 145 12.82 29.8 ’
4.34L liquor 0.60 2.60 6.1 9.5 295.4 13.8 86.2 1.52 21.0 8.6
1.55L wash 0.25 0.39 0.9 4,75 4946 23.0 63.2 6.32 145.4 595
9.0kg  residue 3.02 27.18 63.2 2.36 309.3 14.4 48.8 3.20 46.1 18.9

total 4.78 42.99 100.0 0.5 426.5 19.9 28.9 1.44 28.7 11.7

hydrated lime addition = 3.4kg/t ) -0.5 6205 28.9 0.11 3.2 1.3
NaCN consumption = 1.28kg/t total 2146 100.0 2.44 244 100.0
total Au dissolution = 36,8% . -
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BROCKS CREEK SIMULATED HEAP LEACH TEST DATA SHEET

Project Brocks Creek preblended hyd. lime 32.4g (3kg/t)
Sample 1293-18 initial soak 8o0oml
weight kg 10.8 initial cyanide 10.8g {1kg/t)
crushed size 12.5mm cure 24 hours
26 day slump nil

amount material  assay mg Au dist'n

g/t %
87.69 carbon 165 14.45 55.6
4.46L liquor 0.81 3.61 13.9
1.38L wash 0.26 0.36 1.4

10.8kg residue 0.70 7.56 29.1
total 2.41 25.98 100.0

OLD. BALANCE . . | -

hydrated lime addition = 3.0kg/t
NaCN consumption = 0.73kg/t
total Au dissolution = 70.9%

screen  weight wt. %
microns  grams ret

"TAILS SIZING ANALYSIS.

dist'n
% Au

g/t
Au
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BROCKS CREEK SIMULATED HEAP LEACH TEST DATA SHEET

Project Brocks Creek
Sample 1293-19
weight kg 7.7
crushed size 12.5mm

preblended hyd. lime
initial soak
initial cyanide

cure

26 day slump

23.1g {3kg/t)

800mi

7.7g (1kg/t)

24 hours

nil

1 10.6
2 12.0
3 5.80 11.8
4 " 11.3
5 10.9
7 : 10.6
14 2.00 2.00 10.4
22 2.00 4.00 9.7
26 9.6
liquor 111
wash 10.2

0.040

0.014
0.014-

0.042
0.020

1.36
1.14
1.78
1.06
0.42
1.865 0.02
1.48
3.07
1.40
3.94
1.36

16.30 22.17
0.78 0.89
0.41 0.73
0.55 0.58
0.97 0.41
0.82 1.27
0.37 0.55
0.54 1.66
0.43 0.60
0.65 2.56
0.29 0.39

22.17
23.06
23.79
24.37
24.78
26.05
26.60
28.26
28.86
31.42

31.81

amount material assay mg Au

dist'n
g/t %
93.0g carbon 239 22.23 53.5
3.84 liquor 0.65 2.56 6.2
1.36L wash 0.29 0.38 0.9
7.7kg residue 2,13 16.40 39.4
total 5.40 41.58 100.0
hydrated lime addition = 3.8kg/t
NaCN consumption = 2.0kg/t
total Au dissolution = 60.6%

screen weight

mm grams
9.5 167.8
475 471.2
2.36 304.8
0.5 382.6
-0.5 6745
total 2001

wt. %

ret

8.4
23.5
15.2
19.1
33.8

100.0

wt %

pass

91.6
68.1
52.9
33.8

TAILS! SIZING  ANALYSIS

g/t
Au

2.62
3.96
5.04
4.30
0.72
2.98

22.0
83.1
76.6
82.1
24.3
298

dist'n
% Au

7.4
31.2
25.7
27.6

8.1

100 °

10"

15
_DAYS

20

_z - ) R, EE-
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DESCRIPTION

Four samples each approximately 9-10kg weight were submitted for a bottle roll
Cyanide leach test, similar to that described in Metcon Report 93059. In addition the
tailings from sample 893-3 previously tested were retested to clarify the poor result
of 19% gold extraction reported. The low result was due to the sample consuming
all of the 3kg/t NaCN added.

The procedure used was as described previously, with approximately 4kg split from
the blended samples. The restriction to 4kg was to facilitate treating the samples in
20L drums without the weight, after water addition, threatening to break the drums
whilst unattended overnight. It seems a good practical compromise on size.

Prior to despatch to Metcon the samples had been analysed in another laboratory
with the following head grades provided.

g/t Au
893-3 3.15,3.72,3.29 = 3.39 from previous test
993-11 1.73,1.74,1.78,1.81 = 1.76
993-12 20.7,20.6,22.8,22.5 = 21.65
993-13 0.89,0.90,0.90,0.90 = 0.90
993-14 0.66,0.68,0.85,0.80 = 0.75

The test data is presented in Table 1, the samples responding in similar manner to
the previous set. Sample 893-3 leached well with the additional cyanide with 97%
extraction which, when considered in conjunction with the previous test, resulted in
98% total gold extraction for a cyanide addition of 5.3kg/t.

Of the other samples only sample 993-11 required a lot of lime and consumed
2.3kg/t NaCN but still leached 94% of the contained gold. -

Sample 993-12 which was high grade at around 22g/t Au leached 98% of the
contained gold without a high reagent demand. This is a significant result as it
confirms that the refractory gold component is not fixed but appears to be lower on
a percentage basis in high grade than in low grade ore.

Sample 993-14 leached to 85% of the gold, the lower figure a reflection of the low
head grade of around 1g/t for this sample.

METCON PTY LIMITED 2
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BROCKS CREEK BOTTLE ROLL LEACH TESTS

weight kg
liguor L

3.00

3.54
3.54

3.66
3.66

4.00

4.00

3.74
3.74

8.10

23.80

6.59

18.39

9.69

assa

hyd. lime g
NaCN g 6.00 3.54 3.66 4.00 3.74
Thour pH 11.2 10.6 10.8 10.9 10.7
% NaCN 0.164 0.004 0.076 0.040 0.076
hyd. lime g 1.0
NaCN g 7.1 2.0
24 hour pH 10.9 10.7 ~ 10.6 10.6 10.5
% NaCN 0.146 0.090 0.066 0.070 0.064
liquor mg/l Au 2.45 1.72 23.30 1.22 0.81
liquor mg Au 7.35 6.09 85.28 4.88 - 3.03
48 hour pH 10.8 10.5 10.4 10.5 10.3
DO 8.3 8.0 7.8 8.1 7.7
% NaCN 0.134 0.074 0.058 0.068 0.054
liquor mg/l Au 2.62 1.78 24.20 1.38 0.99
tails g/t Au 0.06 0.11 0.41 0.08 0.15
0.08 0.10 0.37 0.09 0.20
average 0.07 0.11 0.39 0.09 0.18
liquor mg Au 7.86 6.30 88.57 5.52 3.70
tails mg Au 0.21 0.39 1.43 0.36 0.67
calc head g/t Au 2.69 1.89 24.59 1.47 1.17
head *g/t A

## This sample is leach tailings from Metcon report 93059

# This value is the tailings assay from treatment of this sample described in

Metcon report 93059. The test then ran out of cyanide.
Total gold extraction from the sample is 19% originally + 97% of the residual 81%
ie. 98%, consuming 5.3kg/t NaCN.
* assay head supplied by Cyprus

METCON PTY LIMITED
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Report 93059

1. INTRODUCTION

Ten samples, numbered MET 893- 1 to 10, were submitted for bottle roll cyanide
leach tests. The objective of the work was to test for conformity of response with
previous metallurgical testwork on nearer surface ore. A higher sulphide (pyrite)
content was acknowledged, possibly leading 10 a refractory gold component, as with
other ores in the vicinity.

The original work proposal was hased on 1-2kg bottle roll tests on RC chips. This
was modified by increasing the sample size to 5-10kg, supplied pulverised (nominal
minus 100 microns) to make it more representative and increasing the leach time
from 24 10 48 hours to compensatc for any coarse free gold that might be present.
| The samples had been thoroughly mixed, sampled and assayed in duplicate, as

. Q shown below, prior to despatch to Metcon.
' , Sample duplicate Au average Au sample uverage
y MET 893 Au
1 2.78,2.96 2.87
2.58,2,57 2.57 2.72
2 4.30,4.34 4.32
4.84,4.63 4.73 4.52
3 4.34,4.22 4,28
3.89.4.15 4.02 4.15
o 4 3.71,3.79 3.75
3.42,3.49 3.45 3.60
o 5 1.70,1.78 1.74
— 1.95,1.76 1.85 1.79
6 5.50,5.64 5.57
5.07,5.08 5.07 5.32
» 7 2.51,2.59 2.55 '
2.33,2.24 2.28 241
o ] 5.55,5.59 5.57
) 4.56,4.44 4.50 4.53
b 9 2.99,2.99 2.99
2.81,2.80 2.80 2.89
- 10 1.68,1.75 1.71
"™ 1.56,1.72 1.64 1.67

In response to variability in behaviour exhibited by some of the sumples diagnostic
o assays were added to the program ie.,

* analysis of the leach tailings for sulphur to sce if there was a correlation
e with gold extraction

* analysis of the leach liquor for copper and iron to sce if there was a
correlation with gold extraction and reagent consumption,

-~ METCON PTY LIMITED 2
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2. PROCEDURE

' Each of the samples was leached at 50% solids in 20 litre wide mouth drums

. mounted on rollers, They were processed in two batches, in the first batch all of the

sample available was processed but one sample drum with 8kp sample weight

. developed a lcak over the last 10 hours. For the second batch half the available
' sample was used, reducing the weight in the drums and hence the stress on the drum

while allowing for repeating of the test should the drum break.

v The procedure involved first adjusting the pH with hydrated lime until a value of
pH10-11 was cstablished. Cyanide at Tkg/t was then added, with a pH check at |
hour. At 24 hours the liquor was sampled and assayed [or pH, dissolved oxygen,

o residual cyanide and dissolved gold. Adjustment was made to the pH and cyanide if
" necessary and rolling continued. Where pH and cyanide appeared unstable
!5) check/adjustments were also carried out at 30 hours.

- On completion at 48 hours the liquor was sampled for Cu,Au & Fe analysis along

with residual cyanide, dissolved oxygen & pH. Samples of the washed tailings were

~ sized at 75um and assayed for gold in duplicate and sulphur.

- 3. RESULTS AND DISCUSSION

-~ The test data and results are presented in Table 1. They showed variation in

- response, were different in subtle ways from other ores but gencrally were
characterised by high gold extraction. Assay and calculated hcad grade agreement

was reasonable and the 48 hours of leach time appeared necessary. All samples
s when pulped with water had a hydrophobic film of mineral on the surface, assumed
0 be (gold bearing) sulphides and as such a restrictive refractory gold component
was anticipated but did not eventuate, )

The samples fell into three categories based on reagent consumption.

“ . a) Samples 5 & 6 required <2kg/t of hydrated lime to maintain the pH levels. They

- used <0.5kg/t NaCN and leached rapidly .

= b) Samples 1, 2, 7, 9 & 10 required 2 - 3kg/t of hydrated lime and slightly more

- cyanide. However by 48 hours all had achieved between 94 and 97% gold

- extraction,

- ¢) The third group of samples 3, 4 & 8 required more hydrated lime, nearly 10kg/t

- for sample 3 and subsequently more cyanide, although the later was atfected by
losscs as HCN when the pH fell below 10, Gold extraction from these samples was

19, 82 & 97% respectively. It is important to note here that these levels are not
- necessary the limiting values, Sumple 3 for instance simply reflects that all of the
3kg/t cyanide added was used in reaction with other clements prefferentially to gold
and as HCN gas.

METCON PTY LIMITED 3
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In looking for the common factor affecting the later samples analysis of the tails was
carried out for sulphur and of the liquors for copper, iron and dissolved vxygen.

~The listing below shows the consistent factors are the increasing level of iron in

solution and the reduction in dissolved oxygen ic those samples, particularly 3, 4
and 8 contain a species that;

* reacts with hydrated lime
* consumes oxygen
* contains cyanjde soluble iron

samples 5&6 1,2,7,9, 10 3,4,8
% S range 0.7-1.6 1,6-4.4 1.3-1.8
% S average 0.68 . 2.80 1.65
mg/1 Fe range 25-29 12-88 180-260
mg/l Fc average 27 50 213
mg/l Cu range 16-26 11-38 4-24
mg/l Cu average 21 28 13
final mg/1 diss O2 8.0 8.0 4.8

The sulphur assays indicate a significant sulphide mineral content while the level of
cyanide soluble copper sulphides are not prohibitive,

Tt is suggested that the above comments be correlated with mineralogy. On the basis
of these results, ignoring ssmple 3 which suffered from insufticient cyanide, sample
4 with 0.57g/t Au in the tailings is the most rofractory sample.

Sample 3 tails could be releached with additional cyanide to cstablish overall
potential gold cxtraction or alternatively a fresh sample, if available, could be
leached using the knowledge from the first test as a basis,

METCON PTY LIMITED 4
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BOTTLE ROLL LEACH TESTS

initial

pH . .
hyd. lime g 8.35 15.08
NaCN g 4.70 8.10
thour pH 10.8 10.9
24 hour pH 9.9 10.1
DO 5.4 5.8
% NaCN 0.032 0.054
hyd. lime g 1.00 1.00 . . .
NaCN g 8.00 8.00 9.20
liquor mg/l Au 1.81 3.80 0.08 0.16 1.35 5.07 211 1.20 2.36 1.82
liguor mg Au 8.54 30.77 0.63 1.43 6.45 23.09 8.52 5.57 10.54 6.44
30 hour
pH 10.1 9.8 10.5
% NaCN 0.026 0.003 0.042
hyd. lime g 1.50 5.50 1.00
NaCN g 2.50 8.00
48 hour pH 10.4 10.1 104 10.5 10.4 105 10.5 10.7 10.6 10.3
DO 7.8 8.0 1.8 538 8.0 8.1 8.1 6.8 84 7.8
% NaCN 0.066 0.026 0.002 0.040 0.064 0.072 0.030 1 0.082 0.070 0.060
liquor mg/! Cu 23.1 38.7 4.4 23.7 26.3 16.4 32.3 11.8 11.0 344
liquor mg/l Fe 88 48 260 180 29 25 86 200 12 14
liguor mg/l Au 2.62 4.95 0.82 2.55 1.48 5.74 2.37 6.49 259 1.64
tails % S 1.84 1.62 1.33 1.78 0.73 1.63 3.34 1.84 4.42 2.67
tails g/t Au 0.17 0.18 3.18,3.72 0.56 0.09 0.13 0.07 o.21 0.14 0.08
.17 0.16 3.29 057 0.09 g.14 0.08 0.23 0.15 0.10

average C.16 0.17 3.39 0.57 Q.09 0.14 0.08 0.22 0.15 0.09
liquor mg Au 12.36 40.09 6.50 22.80 7.07 26.14 10.69 30.10 11.57 6.95
tails mg Au 0.75 1.36 26.88 5.08 0.43 0.63 0.36 1.02 0.67 - 0.38

calc head g/t Au

2.78

5.18

4.21

3.13

1.57

2.45
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MINERALOGICAL REPORT NO. 6377
by A.C. Purvis, PhD & I.R. Pontifex

TO:

COPY TO :

YOUR REFERENCE:

MATERIAL:

IDENTIFICATION:

WORK REQUESTED:

SAMPLES & SECTIONS:

May 28th, 1993

Cyprus Gold Aust. Corp.
9th Floor,

5 Mill St

PERTH WA 6000

Attentig_g : Mr Graham Miller

Cyprus Gold Aust. Corp.
Brocks Creek
via Hayes Creek, N.T.

Attention: Clive Kirk

Your Order No. E29532

Core and rock chip samples,
Brocks Creek Prospect
(17 samples in all)

BRRCD118, 121, 123, 138,
depths) 13 samples

4 surface rock chip samples,
given.

152 (various

co-ordinates

Thin section preparation and comprehensive
descriptions, selected photomicrographs.

Returned to Clive Kirk, Brocks Creek.

PONTIFEX & ASSOCIATEY PTY LTD

MINERALOGY - PETROLOGY +» SECTION PREPARATION



SUMMARY COMMENTS

Thirteen drill core samples and four outcrop samples from the Cyprus Brocks Creek
Prospect (Pine Creek Geosyncline) are described in this report from normal thin sections.
The section offcuts were stained to aid in the identification of extremely fine plagioclase (+
fine K-spar). The generally minor opaque minerals (oxides and sulphides) were identified
as accurately as possible under binocular microscope, however six polished sections were
also used to confirm opaque mineral identities, mostly where they formed up to 5% of the
rock. Apart from confirming ‘iron-sulphide’ (but not always pyrite), many of the polished
sections revealed sparse extremely fine galena, sphalerite and rare chalcopyrite, and trace
minute gold grains in BRRCD118, 136.5; also crystals of arsenopyrite in 138, 638.m.

The samples are listed, together with the rock types identified and comments in Table 1,
selected photomicrographs are appended. Three lithological groups are represented as
discussed below.

1) Low grade metamorphosed sandstones, mostly with poorly sorted coarse to very
coarse detrital quartz > > felspar > lithic grains supported by extensive matrix ie.
a wacke facies, probably at least partly volcanically derived. Matrices in this rock
suite are mostly recrystallised to very fine quartz > felspar, incorporating minor to
subordinate and weakly schistose biotite and muscovite, variably altered mostly to
clays. Minor garnet, epidote, carbonate, pyrite, opaque oxides, leucoxene,
tourmaline, zircon and veining occur variously in different samples. Most of the
micas appear to be basically metamorphic, but muscovite/sericite, and even some
fine quartz, may hydrothermal alteration.

The samples in this group, (noting some individual characteristics) are :

BRRCD 138, 63.8m
118, 146.6m possible ex-hornfelsic-amphibole in matrix
118, 153.4m ,
118, 161.85mwith residual medium grade garnet + biotite and a
118, 12.85m retrograde muscovite-chlorite + epidote + carbonate
assembjage



2)

3

4)

Facies of massive, weakly lenticular layered micromosaic rocks (i.e. cherty
textured), composed mostly of quartz and plagioclase, but locally including K-spar.
Also incorporating minor fine (schistose) sericite and/or biotite, pyrite, leucoxene
with minor slightly coarser and relatively discrete single grains of quartz and
plagioclase, vaguely layered in some samples. Minor very small diffuse to elongate
patches of micropoikiloblastic muscovite + quartz and minor veinlets/stringers of
quartz + muscovite + felspar + pyrite are also present. Samples in this group are

10140E, 1594N
10142E, 1593N
BRRCD, 138, 68.05m banded

138, 69.25m minor interlayered fine graphite biotite schist
138, 108.55m abundant intercalated graphitic layers and cherts
152, 447.6m

The exact genesis of this facies is uncertain, but they all appear to include an
original tutfaceous component, the extent of which is difficult to determine, but
some may consist entirely of extuft. The prevailing micromosaic texture appears to
be essentially metamorphic.

Graphitic ‘schists’

As noted in Group 2 above, fine layers of graphitic + + biotite schist are intercalated
with the micromosaic facies of that group, including quartzose micromosaic layers
which may be regarded as ‘genuine’ cherts. These graphitic schists occur in
BRRCD138, 69.25m, 108.55m. Relatively more massive compact graphite rock
forms BRRCD123, 157.8m and this sample is also characterised by dispersed
extremely fine tourmaline, and scattered small elliptical bodies composed of
tourmaline, biotite + microcline, also quartz veins with similar mineralogy + rare

pyrite.

Miscellaneous

Sample BRRCD 118, 136.5m is extensively altered to decussate sericite, scattered
fine quartz, with residuals of altered biotite. Genesis is uncertain, but numerous
residuals of extremely fine, slender apatite crystals suggest an igneous precursor,
possibly an ex-biotite-porphyritic micro-granitoid, (possxbly a more mafic rock
even lamprophyric??). This rock contains minor pyrite (some after pyrrhotite)
scattered and in a vein, also leucoxene, rarer very fine galena, trace gold.



Sample 10139E, 1552N is a biotite-rich schist, possibly a meta-sediment, possibly a
reconstituted igneous rock. Sample 10145.4E, 1571N is a fine quartz mica schist,
probably a metasediment, and may be a fine grained variant of the sandstone facies

group 1.



TABLE 1 :

BRRCD118
136.5m

146.6m

153.4m

161.8m

BRRCD121
112.85m

BRRCD123
157.8m

BRRCD138
63.8m

68.05m

69.25m

SAMPLES, INTERPRETED ORIGINAL ROCK TYPE AND COMMENTS ON
METAMORPHIC/ALTERATION ASSEMBLAGES

Biotite-microgranitoid?,
of~ . .
as possibly lamprophyric
rock

Coarse poorly sorted
sandstone, matrix-rich
(wacke)

as above

as above

as above

Massive graphite

Coarse poorly sorted,
matrix-rich sandstone

Quartz-plagioclase
micromosaic rock,
banded.

Banded micromosaic
rock. Minor interlayered
graphitic schist

Extensive quartz-sericite alteration;
accessory leucoxene, pyrite and apatite
rarer galena, trace gold.
Quartz-sericite-biotite with abundant clay-
altered grains. Accessory rutile, zircon,
graphite and pyrite. .
Quartz > plagioclase (detritus).
Muscovite > biotite (matrix), minor
pyrite, tourmaline, zircon, leucoxene
Quartz-rich. Minor gamnet. Retrograde
quartz-chlorite-muscovite with clays
after 7biotite; minor pyrite, rarer finer.
pyrrhotite, chalcopyrite, galena

Quartz-rich. Minor garnet and biotite.
Retrograde chlorite-sericite-epidote-calcite-
actinolite. Minor ilmenite > pyrite >
sphalerite.

Small elliptical bodies of tourmaline,
microcline, altered biotite. Rare pyrite
in veins with quartz, tourmaline, altered
biotite and microcline.

Quartz > K-spar, muscovite, biotite,
magnetite. Accessory pyrite, leucoxene,
tourmaline, zircon, arsenopyrite,
chalcopyrite.

Quartz, plagioclase, K-spar-biotite-rich
(various). Veins of quartz + muscovite
and biotite + pyrite.

Variously quartz > plagioclase to K-spar
> quartz > biotite-rich. Biotite-
plagioclase-graphite schist; vein of
muscovite, plagioclase and biotite.



108.55m

BRRCD152
45.2m

47.6m

82.65m

10139E, 1552N

10140E, 1594N

10142E, 1593N

10145.4E, 1571IN

Banded sequence of
micromosaic rock,
quartzite/graphitic
chert

Cherty micromosaic
rock
Quartz-plagioclase
micromosaic rock

a) Quartz > plagioclase; biotite,
graphite, pyrite, muscovite

b) Quartz graphite, sericite, garnet,
chlorite, pyrite. Quartz-pyrite veins.

Quartz dominant over sericite, muscovite-
quartz lenses. Quartz veins.

Plagioclase (£ quartz), minor muscovite,
altered biotite, K-spar; accessory
leucoxene and pyrite, trace chalcopyrite.

Medium quartz sandstone, Extensive pervasive sericite > biotite

matrix-rich

Schist

Quartz-plagioclase
micromosaic rock

Quartz-plagioclase
Micromosaic rock
Metasandstone

(very fine grained)

alteration, accessory pyrite after pyrrhotite.

Quartz-biotite-sericite with clays after
‘Helspar

Quartz-plagioclase-[minor scattered
muscovite-leucoxene-?pyrite (leached)]
?tuffaceous

Quartz-plagioclase-minor K-spar
-muscovite-leucoxene. Possible tuff.
Quartz-muscovite-leucoxene with
muscovite + leucoxene after biotite




INDIVIDUAL DESCRIPTIONS (in sequence as presented in your covering letter)

10140E, 1594N Massive, microcrystalline, quartz—ﬁlagioclase
(micromosaic) rock, incorporating minor to
subordinate slightly coarser plagioclase and
quartz grains, vaguely layered. Minor
muscovite scattered, and in several quartz
veinlets (with rare leucoxene and voids possibly
after pyrite). Possibly a metatuff.

The essential mineralogy of this sample is :

Quartz 50%
Plagioclase 45%
Muscovite 5-%
Leucoxene <1%
?Leached pyrite <1%

The two major minerals, quartz and sodic plagioclase form the greater bulk of this rock as
a very fine grained (30 to 50 micron) massive micromosaic, albeit microscopically
somewhat heterogeneous. This appears to be an essentially metamorphic micromosaic, but
its heterogeneity tends to be emphasised by the presence of scattered subordinate larger
single albite grains/crystals 0.2 to 0.5mm and lesser quartz grains to 0.5mm. The nature
and crudely layered distribution of these grains suggests an inherited tuffaceous character.

The muscovite listed above occurs partly as scattered individual poikiloblastic flakes about
0.8mm size, but some small clusters of these. Muscovite is also relatively concentrated as
flakes and small clusters in and adjacent to several random quartz veins to 0.5mm wide.
These veins also contain several lead voids + clays (possibly after pyrite or carbonate), and
rarer micro-skeletal leucoxene (possibly after biotite). Accessory fine leucoxene is also
disseminated.



10142E, 1593N

Plagioclase
Alkali felspar
Muscovite
Leucoxene

Massive to vaguely fine layered, quartz-
plagioclase micromosaic rock, incorporating
minor alkali felspar and scattered fine
muscovite, also very small quartz patches +
fine muscovite. [cf.  10140E.  1594N,
possibly tuffaceous].

30-35%
60-65 %
3%

2%
<1%

The massive to vaguely fine layered quartz-plagioclase micromosaic which dominates this
sample is similar to that at 10140E, 1594N but appears to be more felspathic , slightly finer
and more homogeneous since it contains only rare scattered single crystals of these

minerals. The exact proportions are not clear, there are suggestions that the quartz is about
a third of the mosaic, and staining indicates very minor K-spar. The muscovite content is
also less that in the previous sample, with scattered rare poikiloblastic muscovite flakes.
However, minor scattered patches of coarser quartz to 2mm diameter which possibly

represent incipient manifestations of the quartz veining in the previous sample, contain

rare leached out cores and some also contain muscovite. Accessory ve

disseminated.

ry fine leucoxene is



BRRCD138, 63.8m Coarse (Nithic, plagioclase) quartz sandstone
with a finer meta-quartz plagioclase-rich matrix
including a subordinate (biotite) muscovite
schistosity. Minor grains of secondary pyrite
after pyrrhotite, weakly eclongate along
bedding/schistosity, rarer arsenopyrite > finer

chalcopyrite.
The gross mineralogy of this rock is
Quartz 50-55%
Plagioclase 25-30%
K-spar 5%
Muscovite 12%
Biotite 2-3%
Magnetite 2-3%
Secondary pyrite after pyrrhotite 5-7%
Leucoxene <1%
Tourmaline, zircon <1%

Arsenopyrite, chalcopyrite

Clearly defined generally subangular grains of (mostly single-crystal) quartz-grains,
0.25mm to (rarely) 1.5mm have a random (unsorted) weakly layered distribution to form
about 25% of this rock. Other, subordinate to minor detrital components within this same
coarse grain size range are :

. single crystal albite, including normal and checkerboard (Zalbitised K-spar)
varieties.

. composite quartz-albite grains

. K-spar grains

. grains derived from granophyre?

. . grains of very fine (recrystallised) quartz mosaic, generally elongate (to 0.4mm X

2mm) parallel to the bedding/schistosity.

. irregular, but commonly elongated to lenticular grains of microporous secondary
pyrite after pyrrhotite, mostly 0.5 to 2mm long, lying in the plane of
bedding/schistosity.



These relatively coarse, ‘bedded’ components, collectively from 50-60% of the rock, and
occur within a matrix of finer metamorphic quartz plagioclase micromosaic. This
incorporates numerous closely spaced shred-like foliae of muscovite > > biotite which
defines a schistosity coincidental with the crude bedding. Biotite is commonly concentrated
around lenses of iron-suphide.

Accessory minerals include several euhedral crystals of arsenopyrite up to lmm, generally
accompanying iron sulphides; detrital very small zircon grains, locally with metamict
cores, tourmaline and leucoxene. Rare very small grains of chalcopyrite rarely accompany

pyrite grains.

This sandstone may be partly reworked from a tuffaceous and/or volcanic source.



BRRCD138, 68.05m Massive quartzo-felspathic micromosaic rock,
banded, oblique to the coarser axis on a scale
of about 15mm, and variously rich in quartz,
plagioclase>K-spar and  biotite. ~ Minor
veinlets, crosscutting stingers of quartz +
muscovite + carbonate. A conformable vein

of pyrite + biotite. Minor sericitic alteration.

The petrography and staining of the section offcut for felspars indicates that this rock
consists of a heterogeneous micromosaic, grain size mostly about 0.03mm, and composed
variably of quartz and different felspars. There is a central band about 15mm thick of
predominantly of quartz (& albite), and diffuse bands at either end with >50%
plagioclase. Minor diffuse lenses rich in K-spar separate the central quartz-rich core from
one of the plagioclase-rich zones. The banding is oblique to the core axis, at about 45"

The plagioclase-rich zone adjacent to the K-spar-rich lenses also contains subzones rich in
extremely fine schistose biotite (10%).

There is a variety of relatively minor components *superimposed’ on this quartzofelspathic
Micromosaic : '

* local discontinuous veinlets of quartz and ragged ‘poikiloblastic’ muscovite at a low
angle to the schistosity/layering. Sparse quartz-muscovite is scattered.

* relatively thinner stringers, discontinuous, of very fine carbonate, and/or leucoxene,
sparse fine muscovite, at right angles to the layering.

* a single concordant vein to 2mm of pyrite rimmed by biotite.

Weak to locally strong, very narrow sericitic alteration margins along some of these
‘veins’.



BRRCD138, 69.25m Banded micromosaic rock, with compositional
contacts between zoned quartz-rich plagioclase
to K-spar > quartz > biotite. This sequence
in contact with a fine biotite-plagioclase-
graphite schist, with a veinlet of fine
microcline, plagioclase and biotite; trace
pyrite. (Possibly tuffaceous).

Banding/layering in this rock is about 80" to the core axis, with almost all layers having a
compact, extremely fine (0.03mm) micromosaic texture, as in most of the samples
described above.

This fine granular mosaic which constitutes the main layer in this sample varies from
quartz > plagioclase at one end of the section to K-spar > quartz > biotite at the other
end of the band, and this end is in contact with a fine, darker, plagioclase, biotite, graphitic
schist.

The quartz > plagioclase zone is microbanded with some bands having plagioclase >
quartz. Most of the grains are -30pm in size, but some larger grains of plagioclase to
200xm or more in length suggest a tuffaceous component. Accessory very fine authigenic
carbonate and tourmaline, together with chlorite, leucoxene and apatite are scattered.

Fine schistose biotite, trace extremely fine graphite, leucoxene and fine pyrite increase in
abundance across the K-spar-rich zone, towards the graphitic schist. Two bands rich in
fine schistose biotite and leucoxene occur within this zone, locally with trace pyrite.

The layer of dark fine schist is composed essentially of biotite, plagioclase and graphite in
subequal amounts, with rare fine lenses of microcline and biotite possibly representing
disrupted veins. A later vein 1.5mm wide, in the graphitic schist, has microcline in a small
lens at one end, but plagioclase in the remainder, as grains to 0.8mm in size. A narrow
rim of biotite is present on this vein.



BRRCD138, 108.55m Fine banded/laminated sequence of quartzo-

felspathic micromosaic facies as in rocks
above, variably intercalated fine
quartz/graphite metasediment with fine biotite,
chlorite, sericite, pyrite and rare garnet. One
conformable quartz vein with relicts of adjacent
rock.

This sample consists of a planar/laminated sequence, oriented at about 80" to the axis, the

bands are variably light and dark coloured and consist variously of :

1)

2)

3)

4)

5)

6)

7

A layer, minimum thickness of about 10mm, composed of a micromosaic (0.03mm
grain size) of quartz (60%), untwinned felspar (30%), sparser, equally fine biotite,
graphite, leucoxene and pyrite. Minor slightly coarser pyrite occurs in small lenses
with quartz and muscovite, as in several samples above.

Layer, 1mm thick of compact extremely fine schistose graphite, pulled apart on a
fine scale into polygonal microdomains separated by sericite. This is apparently an
insoluble residue adjacent to a vein. Two narrow quartz veins cut across this layer.
The adjacent vein is 7mm wide and consists of coarse granular quartz, containing
lenses of pyrite to 4 x 2mm and narrow screens of graphite + chlorite + sericite.
One of the screens expands into an area of graphitic chert. ‘

The graphite-rich selvedge on the other side of the vein is <0.5mm thick with
minor sericite and rare tourmaline.

An 8-10mm thick band of micromosaic quartz with fine biotite, muscovite and
garnet. Diffuse veins contain graphite and pyrite and there is minor leucoxene.

A mostly microbanded quartz/graphite unit, 20mm thick, of which the first 6mm is
quartz-rich with lenses of vein quartz and patches of coarse pyrite to 3mm diameter
(5-10%) also patches of muscovite and clays after biotite. The other bands are
mostly planar, with nearly pure quartz mosaics and bands with 30 to nearly 100%
graphite. Boudinaged layer-parallel quartz veins occur mostly in the more graphitic
bands. Minor pyrite is disseminated.

A return to a fine mosaic of quartz (65%) and untwinned felspar (35%) with minor
graphite, biotite and pyrite, locally interrupted by graphitic layers, but similar to
band (1).



BRRCD118, 136.5m Massive microcrystalline primary igneous rock
of uncertain original composition possibly a
biotite-porphyritic microgranitoid; possibly
biotite-rich/more mafic, even lamprophyric??
Advanced pervasive sericitic alteration >
scattered quartz, pyrite, finer leucoxene, sparse
fine galena and trace gold. Veinlet of pyrite >
leucoxene. Most pyrite probably secondary

after pyrrhotite.
sericite 50%
quartz 35%
altered biotite 10%
leucoxene 1%
pyrite 3-5%
apatite 1-2

This macroscopically structureless fine rock is dominated by a microscopically rather
heterogeneous mass of decussate sericite (including random fine muscovite), incorporating
numerous, small (<0.5mm), rather diffuse grains of quartz as individuals, some in very
small patches. Patches and fans of random biotite flakes to 2mm are scattered and have
been altered to sericite + leucoxene. Pyrite occurs as disseminated patches to 1.5mm
diameter, and as segments to 2mm long along narrow quartz veins (0.2 - 0.6mm wide).
Much of this pyrite is secondary-marcasitic, and some is relict lamellar-form. These
characteristics indicate that some, probably most pyrite, is secondary after pyrrhotite.
Leucoxene is also disseminated, and occurs in the pyrite-rich vein. Abundant slender
needles of apatite 5 micron x 100 micron are scattered throughout to indicate a former
igneous rock. Some of the apatite needles are selectively enclosed in quartz.

The original rock type seems almost certainly to have been microcrystalline igneous.
Assuming that at least some (?most) of the quartz is primary, and that the extensive sericite
is altered felspar, then the primary rock would be a biotite-porphyritic microgranitoid. If
the fine scattered quartz is regarded as secondary (even some late magmatic-interstitial),
then the original rock may have been more basic, possibly biotite-rich, doleritic, even
lamprophyric; now with advanced sericitic alteration + pyrite, sparse fine base-metal
sulphides, and rare-trace gold.



BRRCD118, 146.6m Poorly sorted, coarse quartz sandstone with a
fairly extensive matrix with weakly schistose
biotite, and ‘clay’, possibly after amphibole or
pyroxene, (possibly ex-hornfelsic). Accessory
fine pyrite, graphite.

quartz 55-60%
clay 30-35%
sericite 5%
biotite 5%
rutile, zircon, graphite, pyrite accessory

Angular to subangular detrital quartz grains 0.05 to 0.5mm in size (35%) form a very
loosely packed, weakly bedded aggregate basically forming a poorly sorted sandstone.

These occur within a matrix which has a micro-hornfelsic texture, with minor decussate to
weakly schistose fine biotite, within a more abundant mosaic totally altered to a
distinctively olive-brown, virtually isotropic clay + sericite. Textures within the clay
indicate that at least some of the original mineral had a good cleavage, and may have
included amphibole or pyroxene (or biotite).

Scattered accessories include finely disseminated probable graphite, rutile, tourmaline,
zircon and rare pyrite.

Some of the pyrite in this rock is in a 1-2mm wide vein of granular quartz, also contain up
to 25% alkali felspar (?adularia), minor rutile, trace pyrite.



BRRCD118, 153.4m Coarse detrital sand grains of quartz >>
plagioclase > lithic weakly bedded within a
finer matrix of crenulated quartz—_muscovite—
biotite schist. Accessory pyrite, mostly in
poorly defined, discontinuous stringers. [Meta
sandy pelitic facies].

quartz 55-60%
muscovite 30%
biotite 7%
plagioclase 5%
pyrite 1-2%
tourmaline, zircon, leucoxene accessory

Angular detrital grains from 02mm to 1mm in size of quartz (25-30%) > plagioclase
(10%) have an unsorted weakly bedded distribution throughout this rock.  Rare
polycrystalline quartzofelspathic grains are present.

The matrix is a fine grained quartz-sericite schist, with two schistosities at about 30" to
each other (S, and S,). Lenses of biotite and most of the elongate detrital grains tend to
follow S, but more of the muscovite is parallel to S, than to S,. Overprinting relationships
are not clear, however, but muscovite seems to bend from S, to S,.

Discontinuous planar to stylolite-like stringers of biotite + sericite contain some of the
accessory pyrite in the rock, but most in the core of a veinlet zoned outwards from pyrite
to quartz to biotite.

Scattered fine accessory grains include zircon about 100pm long, brown tourmaline, and

leucoxene.



BRRCD118, 161.8m Coarse meta pelitic sandstone. Minor scattered
poikiloblastic ~garnet grains. Matrix of
retrograde quartz-chlorite-muscovite-carbonate
with clays possibly after biotite and possibly
partly involving silicification. Minor scattered
pyrite, partly after pyrrhotite; also rarer fresh
pyrrhotite, chalcopyrite, galena, sphalerite.

quartz 75%
muscovite 15%
chlorite/chlorite clays 6-7%
garnet 3-4%
leucoxene <1%
pyrite 5-7%
carbonate, apatite <1%

pyrrhotite, chalcopyrite, galena, sphalerite < <1%

Up to 50% of this rock consists of poorly sorted, loose packed, weakly bedded aggregate
of angular to subangular grains of quartz to Imm in size, and possible minor lithic detritus,
which are difficult to distinguish from the meta-matrix.

Scattered poikiloblastic garnet grains to 2mm long are of prograde origin. Much of the
matrix however appears to have been retrogressed, with silicification accompanying the
retrogression.

Random flakes of muscovite to 0.3mm size occur as fine decussate patches and as lamellae
in coarse unoriented chlorite. Some separate coarse poikiloblastic muscovite is also
present. Scattered patches of clays may be partly after decussate biotite, and are commonly
partly rimmed by ragged sulphide grains. Minor fine carbonate is scattered but locally
abundant. Abundant fine quartz intergrown with fine muscovite may be of secondary
origin, suggesting incipient hydrothermal alteration.

Pyrite occurs mostly as scattered small (1-2mm) skeletal/filamentous networks; - with
microporous ragged grains probably after pyrrhotite. Indeed, rare grains of fresh
pyrrhotite are present. Rare very small grains of chalcopyrite and galena occur locally, but
only rarely directly associated with iron-sulphide. Trace sphalerite accompanies galena.



BRRCD121, 112.85m Meta-impure sandstone, with coarse unsorted
quartz sand grains weakly bedded within a
random, non schistose matrix of biotite, largely
retrograded to chlorite, minor garnet, finer
retrograde sericite-epidote-calcite-actinolite.
Accessory scattered ilmenite > pyrite >

sphalerite.
quartz 50%
chlorite 15%
sericite 15%
biotite, clays | 5-7%
epidote 5%
garnet 3%
calcite 3%
actinolite 2%
pyrite <1%
ilmenite (4 leucoxene) 3-5%
sphalerite <<1%

Subangular to angular quartz grains to lmm in maximum dimension have a similar
abundance and distribution as at 118, 161.85m, poikiloblasts of garnet are also-present but
less abundant than in that previous sample.

This rock tends to be characterised however, by small scattered patches of randomly
interlocking (i.e. distinctly non-schistose) probably prograde biotite (5-7%); and by more
abundant chlorite (15%) with the same mode of occurrence as the biotite patches and
almost certainly retrograde after them.

Other scattered components, variably fine grained to small patchy essentially as part of the
matrix to the coarser sand grains include sericite, epidote and patches of carbonate. Some
of the calcite is intergrown with actinolite and separate grains of actinolite are also present.
Accessory small (0.3mm) ragged grains of opaque oxide > pyrite are scattered. Patches
of clay possibly after biotite rarely enclose pyrite. The opaque oxide was identified in
reflected light as ilmenite and is commonly party rimmed by leucoxene and/or ‘sphene’. A
ragged grains of sphalerite 0.8mm in size, encloses minute exsolution inclusions of
chalcopyrite.



BRRCD123, 157.8m Compact  (quartz)-graphite rock, minor
dispersed extremely fine tourmaline and quartz
crystals; also numerous elliptical ‘spots’ with
common alignment, of fine biotite, tourmaline,
microcline. Rare veinlets of quartz, biotite,
microcline, trace pyrite.

At least 80% of the rock consists of very compact ‘dense’ black opaque graphite.
Numerous very small (<0.15mm) crystals of brown tourmaline and of apparent quartz and
of lesser possible brown biotite are dispersed. Ultrafine quartz may be intricately mixed
with the graphite but camouflaged by it.

The other approximate 20% of the rock consists of ovoid/elliptical bodies, 0.5 to 2mm,
scattered at irregular intervals but with the long axis of each commonly oriented in the
plane of the ‘schistosity’. These are evident macroscopically. They consist of various
concentrations of extremely fine and basically decussate (Taltered) pale-brown biotite, fine
tourmaline crystals, microcrystalline microcline and rare rutile.

Several veinlets, parallel to the long axis of the voids consist of fine quartz, tourmaline,
microcline and clay-altered biotite; with rare local pyrite.



BRRCD152, 45.2m Vaguely, irregularly lenticular-layered quartz-
sericite micromosaic  rock; minor
‘conformable’ lenses and small _grains of
slightly ~ coarser quartz, sericite micro-
muscovite poikiloblasts.

At least 75% of this rock consists of a vague fine, irregularly-lenticular-layered mass of
cryptocrystalline to microcrystalline (micromosaic), on a scale of 20 to 50 micron.
Individual grains in this micromosaic appears to be mostly quartz, but there is fairly
extensive indefinite ‘sericite’, possibly after felspar, but the relative abundance of quartz v.
felspar is indeterminate (and staining the offcut does not help).

The remaining approximate 25%, of somewhat coarser material, includes small ragged
‘lenses’, basically ‘conformable’, of quartz and/or sericite/muscovite, also of small single
poikiloblastic muscovite flakes, and rare stringers of quartz in a similar plane.

These scattered heterogeneities are possibly ex-tuffaceous as noted, in some descriptions
above.
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BRRCDI152, 47.6m Fine weakly layered and schistose-sericitic-
plagioclase—micromosaic metasediment. Minor
biotite, K-spar, rarer leucoxene, also pyrite,
partly in quartz-(K-spar) veinlets.  Darkish
small biotite lenses may Dbe intraclasts,

tuffaceous.
plagioclase + quartz 70%
muscovite 15%
altered biotite 5%
K-spar 5%
leucoxene <1%
pyrite <1%
chalcopyrite rare-trace

Most of this sample is a very fine mosaic which appears to be predominantly plagioclase,
with an extremely fine scale anastomosing schistosity, defined by fine sericitic muscovite.
Rare small lenses of fine K-spar + pyrite have a vaguely layered distribution.

The sericite outlines lenses about 1 x 0.5mm in size, poor in sericite, in a séricite-rich host.
Some of these contain twinned plagioclase, but most of the mosaic consists of untwinned
grains. Possible intraclasts of biotite-plagioclase-?graphite schist are also evident locally
enclosing sparse extremely fine pyrite, but biotite-quartz lenses with minor sericite may
represent boudinaged layers of veins of ‘residual’ nature. (They are enriched in leucoxene
compared with the host).

Several narrow subparallel veinlets oblique to the prevailing layering contain mostly quartz
with sparse fine pyrite, K-spar, altered biotite and sericite. One of these veins shows en-
echelon offsetting. In polished section, the pyrite is rarely seen to be marcasitic,
suggesting replacement of former pyrrhotite.  Trace minute grains of chalcopyrite
accompany some of the pyrite grains, in veinlets.



BRRCD152, 82.65m Fine to coarse (unsorted) quartz sand with an
extensive matrix of decussate sericite > altered
biotite, possibly reconstituted sedimentary
matrix + altered lithics, but numerous minute
inclusions of tourmaline suggest a largely
hydrothermal-alteration genesis.  Accessory
disseminated pyrite after pyrrhotite.

Approximately 50% of this rock consists of quartz ‘grains’, variably single and composite,
0.1mm to (rarely) lmm; the other approximate 50% consists of patchy phyllosilicates,
with sericite > altered biotite, essentially as a matrix to the quartz grains, but at least
partly possibly replacing former felspathic components (including possible ex-detritus).

Most of the quartz grains, particularly the coarser ones, appear to be detrital (angular to
sub-rounded) and the quartz grains of fine mosaic + felspar, appear to be lithic detritus as
seen in previous samples. Finer ‘blebby’ quartz, within sericite, may be straightforward
metamatrix material, possibly partly a ‘silicification’.

The extent to which the sericite represents metamorphosed and/or altered original
sedimentary matrix, Vversus altered lithics, is indeterminate. The scattered patchy
incorporated biotite, generally altered + leucoxene, can be compared with similar (non-
schistose) biotite in other samples above. The sericite in this sample does however,
incorporate more minute crystals of tourmaline > apatite > zircon, than in other meta
sandstone matrices, which appear to be largely authigenic, and suggesting a dominantly
hydrothermal alteration genesis for this sericite.

Accessory 3% small (to 0.6mm) grains of pyrite are scattered, most of these are seen in
polished section to be microscopically porous, and marcasitic, and almost certainly
pseudomorphically replace pyrrhotite.
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10139E, 1552N Quartz-biotite—sericite schist with lenses rich in
altered biotite, and other clay-fine quartz *
biotite of uncertain genesis.

quartz 20%
biotite 30-35%
sericite 30%
clays 15%
leucoxene + limonite 3%

" The biotite which forms about 35% of this rock is partly schistose, in discontinuous foliae,

but partly occurs in closely associated lenses, where it is weakly decussate. This biotite is
partly altered to clay-leucoxene-limonite, and occurs throughout a matrix of intricately
mixed metamorphic microcrystalline quartz and sericite. Most of the quartz is about
0.05mm grain size, but lenses of quartz with a grain size of about 0.2mm, are scattered,
and are up to 4mm long.

Lenses of clays possibly after biotite, and other clays possibly after felspar, occur locally
and some of these pass into quartz-rich lenses, which may represent disrupted veins. The
origin of these other lenses is not clear however.



10145.4E, 1571m Quartz-muscovite schist with muscovite +
leucoxene after biotite. Patches of limonite and
leached out areas. Possibly derived from a fine
to very fine pelitic sandstone. ”

quartz 40-45%
muscovite 50%
leucoxene 1-2%
limonite 1-2%

This rock consists essentially of schistose muscovite flakes to 0.2mm, crowded within a
somewhat micro-heterogeneous metamorphic mosaic of quartz grains 0.05mm to 0.15mm

in size.

Some of the muscovite has lamellar leucoxene inclusions, indicating possibly 20-25%
biotite in the original rock. Minor limonite is scattered rather irregularly, locally lining
leached out areas to 3mm in maximum dimension.

The rock appears to be a metamorphosed, impure (pelitic) fine to very fine grained
sandstone.
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APPENDIX 11 - LITHOLOGY

South

Intvl Lithe

0 - 4 §ilty clay and residual clay
4 - 5 Clay alt. silty mic. shale

0 - 5 §ilty clay, qravel and residual clay
5 - 6 Clay alt. mic. siltstone

3 - 4 gilty clay and gravel
4 - 5 Gravel and clay alt.mic. siltstone
5 - 6 Clay alt. mic. siltstone

0 - 4 silty clay, sand, gravel and residual clay
4 - 5 Clay alt. silty mic. greywacke

0 - 4 9ilty clay and residual clay
4 - 5 Very clay alt. silty mic. greywacke

0 - 3 §ilty clay, sand and gravel
3 - 4 Very clay alt.mic. silty greywacke

0 - 4 silty clay, stiff clay and minor gravel
4 - 5 Very clay alt, mic. siltstone

0 - 3 §ilty clay, gravel and residual clay

0 - 3 Piselitic silty clay, gravel and stiff clay
3 - 4 Very clay alt. mic. siltstone and silty greywacke

0 - 4 silty clay, gravel, gravelly clay and residual clay
4 - 5 Very clay alt. silty mic. greywacke and siltstone

0 - 4 §ilty clay, sand, gravel and residual clay
4 - 5 Very clay alt. silty mic. greywacke

0 - 5 §ilty clay, sand, gravel and residual clay
5 - 6 Clay alt. mic. silty shale and minor greywacke

0 - 5 8ilty sand, gravel and residual clay
5 - 6 §ilty mic. residual greywacke/siltstone

0 - 7 §ilty clay, stiff clay, sandy clay, gravel and puggy clay
7 - 8 Very clay alt. mic. siltstone and minor greywacke

0 - 6 Silty clay, silt, sand, gravel and residual clay
§ - 7 Very clay alt. silty mic. greywacke

0 - 6 Silty clay, stiff clay, sand, qravel and residual clay
6 - 7 Very clay alt, silty mic. shale

0-7.5 Silty clay, stiff clay, puggy clay and gravelly clay - NFP

0 - 4 §ilty clay, gravel and residual clay
4 - 5 Very clay alt. silty mic. shale

0 -5 §ilty clay, sand and gravel
5 - 6 Very clay alt. mic. siltstone and minor silty greywacke

0 - 3 §ilty clay, sand and gravel
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BEV 285

BKV 286

BEV 287

BKV 288

BKV 289

BEV 290

BKV 291

BKV 292

BKY 293

BEV 294

BKV 295

BKV 296

BKV 297

BKV 298

BKV 299

BKV 300

BKV 301

BXV 302

BKV 303

BKV 304

1.5

7.0

6.0

2.0

3.0

3.0

3.0

3.0

5.0

6.0

4.0

3.0

5.0

1.0

5.0

7.0

1.0

7.0

2.0

2.0

11200

650
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550
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1700

1750

1800

1850
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2000

2050

2100

2150

2200

2250

2300

3 - 4 Very clay alt. mic. siltstone
0-1.5 Silty clay and puggy stiff clay - NFP

0 - 5 §ilty clay, sand and gravel
5 - 6 Faol. silty mic. resid. clay
§ - 7 Very clay alt.kaol. siltstone

0 - 4 §ilty clay, silt, sand and gravel
4 - 5 Gravel and clay alt. silty greywacke
5 - 6 Clay alt. mic. silty greywacke

0 -1 8ilty clay
1 - 2 ¢lay alt. mic. shale

0 - 2 §ilty clay and resid. clay
2 - 3 Very clay alt. mic. siltstone

0 - 2 Silty sand, gravel and resid. clay
2 - 3 Clay alt. mic. silty shale

0 - 2 Silty sand, gravel and resid. clay
2 - 3 Clay alt. mic. siltstone

0
2

7 §ilty sand, eluvial gravel and resid.clay
3 ¢il. mic. greywacke

0
4

§ §ilty clay, sandy clay and gravelly clay
5 Clay alt. mic. siltstone

0 - 5 Silty clay, sand, gravel and resid. clay
§ - 6 Clay alt. sil. mic. greywacke

0 - 3 8ilty clay, sand and gravel
3 - 4 Clay alt. sil. mic. greywacke

0 - 2 §ilty clay, sand and gravel
2 - 3 Clay alt. sil. mic. greywacke

0 - 4 $ilty clay, sand, gravel and resid. clay
4 - 5 8il. mic. greywacke

0 - 5 gilty clay, sand and gravel
5 - 7 Clay alt. mic. siltstone

0 - 4 §ilty sand and gravel
§ - 5 Clay alt. sil. mic. greywacke

0 - 6 Silty clay, sand, gravel and resid. clay
6 - 7 Clay alt. sil. mic. greywacke

0 - 6 Silty clay, sand and gravel
6 - 7 Clay alt. mic. greywacke

0 - 6 Silty clay, gravel and resid. clay
6 - 7 Clay alt. silty mic. greywacke

0 -1 Gravel
1 - 2 Mic. sil. qreywacke

0 - 1 Gravel
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BKV 305

BKV 306

BRV 307

BKV 308

BKV 309

BKV 310

BKV 311

BKV 312

BKV 313

BRV 314

BKV 315

BKV 316

BKV 317

BRV 318

BEV 319

BKV 320

BEV 321

BKV 322

BKV 323

3.0

6.0

6.0

6.0

4.5

1.5

2.0

2.0

1.0

6.0

6.0

.0

4.0

3.0

3.0

3.0

3.0

3.0

3.0

2350

2400

2450

2500

2550

2600

2650

2700

2750

2800

2850

2900

2950

3000

3050

3100

3150

3200

3250

1 - 2 Mic. sil. greywacke

0 - 1 §ilty clay and gravel
1 - 2 Gravel and sil. mic. greywacke
7 - 3 ¢lay alt. sil. aic. greywacke

0 - § gilty clay and gravel
5 - 6 Mic. sil. greywacke

- 4 §ilty clay, silty sand and gravel
5 ¢ravel and clay alt. greywacke
6 Clay alt. sil. mic. greywacke

0
4
5

4 §ilty clay and gravel
5 Gravel and clay alt. greywacke
- 6 sil. mic. greywacke

0
§
5

0 - 4 Silty clay and residual clay
§-4.5 $il. mic. greywacke

1

1 §ilt and gravel
1-1.5 §il.mic. greywacke

1 Gravel
2 $il.mic. greywacke

—
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L)
1

1 Gravel

1 -2 6il. mic. greywacke

0 - 6 §ilty clay, sand and gravel
§ - 7 Clay alt. mic. siltstone

0 - § Silty, clay , sand and gravel
5 - 6 Sil. mic. greywacke

0 - 5 §ilty clay and sand
5 - 6 Clay alt. silty mic. greywacke

0 - 3 Silty clay and gravel
3 - 4 Clay alt. mic. siltstome and greywacke

0 - 3 Silty clay
3 - 4 (lay alt. mic. silty greywacke

0 - 2 Silty clay, gravel and resid. clay
7 - 3 Clay alt. mic. greywacke

0
2

2 pisolitic silty clay and sand
3 §ilty mic. greywacke

1

L)
1

7 §ilty clay and gravel
3 Wic. sil. siltstone and greywacke

[SN]
1

0 - 2 Pisolitic silty clay, gravel and residual clay
9 - 3 Clay alt. mic. greywacke

0 - 2 Silty clay, gravel and residual clay
3 Clay alt. mic. siltstone and minor gqreywacke

L~
1

9 luvium and resid. clay
2 - 3 Clay alt. mic. sil. siltstone



BKV 324

BKV 325

BKV 326

BKV 327

BKV 328

BEV 329

BKV 330

BRV 331

BRV 332

BKV 333

BKV 334

BKV 335

BRV 336

BRV 337

BEV 338

BRV 339

BKV 340

BKV 141

BRV 342

BKV 343

3.0

5.0

3.0

3.0

4.0

3.0

2.0

3.0

2.0

2.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

10400

3500

3550

3600

3650

3700

3750

3800

4000

3250

3200

3150

3100

2000

1950

1900

1850

1800

1750

1700

1650

0 - 2 Clay, silt, sand and silty sand
2 - 3 Very clay alt. mic. silty shale

0 - 5 §ilty clay, sand, gravel and residual clay
5 - 6 Very clay alt. mic. siltstone and greywacke

0 - 2 silty clay
2 - 3 Very clay alt. mic. siltstone

0 - 2 Silty clay, sand and residual clay
2 - 3 Clay alt. siltstone

0 - 3 §ilty clay, sand and gravel
3 - 4 Clay alt. mic. siltstone

0 - 2 Silty clay and resid. clay
2 - 3 Clay alt. mic. siltstone and minor geywacke

0 - 1 Eluvium
1 - 2 Clay alt. mic. siltstone

0 - 2 silty clay, sand and gravel
2 - 3 Clay alt. mic. siltstone

0 - 1 Rluvium
1 - 2 clay alt. mic. siltstone

0 - 1 Silty clay and gravel
1 - 2 Clay alt. mic. greywacke

0 - 2 $ilty clay, gravel and mic. clay
2 - 3 Clay alt. mic. siltstone

0 - 2 Pisolitic silty clay. sand and gravel
2 - 3 (lay alt. mic. greywacke

0 - 2 §ilty clay, eluvium and resid.clay
2 - 3 Cclay alt. mic. siltstone

0 - 2 silty clay, eluviun and resid. clay
9 - 3 Very clay alt. mic. greywacke and siltstone

0 - 2 Silty clay, eluvium and resid. clay
2 - 3 Clay alt. silty mic. greywacke

0 - 2 §ilty clay, eluvium and resid. clay
2 - 3 Clay alt. silty mic. greywacke

0 - 2 §ilty clay, eluvium and resid. clay
2 - 3 Clay alt. mic. greywacke

0 - 2 Bluviun
2 - 3 Clay alt. silty mic. greywacke

0 - 2 Bluviua and mic. resid. clay
3 - 3 Clay alt. mic. resid. greywacke

(=1
1

2 Gravel and resid. clay
2 - 3 Very clay alt. silty greywacke



BEV 344 3.0 1600 0 - 2 Eluvium and resid. clay
2 - 3 Clay alt. mic, silty greywacke

BRV 345 3.0 15506 0 - 2 Eluvium and resid. clay
2 - 3 Clay alt. mic. greywacke
BKV 346 3.0 1500 0 - 2 §ilty clay and resid. clay
2 - 3 Very clay alt. mic. greywacke
BRV 347 3.0 1450 0 - 2 §ilty sand and silty clay
2 - 3 Very clay alt. nic. silstone
BKV 348 5.0 1400 0 - 4§ §ilty clay. silty sand and resid. clay
§ - 5 Clay alt. mic. greywacke
BXV 349 4,0 1350 0 - 3 silty clay, minor gravel and resid. clay
3 - 4 Very clay alt, nic. siltstone
BKV 3590 7.0 1300 0 - 6 Silt, sand and gravel
6 - 7 Clay alt. mic. greywacke
BRV 351 7.0 1250 0 - 6 Silty clay, sand, gqravel and resid. clay
§ - 7 Clay alt. mic. siltstone and minor greywacke
BKV 352 1.0 1200 0 - 6 Silty clay, sand, gravel and resid. clay
6 - 7 Clay alt. siltstone
BKV 353 7.0 9600 1300 0-6 Silty sand, gqravel and qravelly clay
6 - 7 Clay alt, mic. siltstone and greywacke
BKV 354 6.0 1250 0 - & §ilty clay, sand, gravel and mic. clay
5 - 6 Very clay alt. mic. shale
BRV 355 4.0 1200 0 - 4 Pisolitic gravel & sand, silty clay & puggy ?resid.clay- NFP
BKV 356 5.0 1150 0 - 4 Gravel, sand and mic,. clay

4 - 5 Very clay alt. mic. shale

BKV 357 4.9 1100 0 - 3 Gravel and mic. clay
3 - 4 Very clay alt. mic. silty shale

BKYV 358 4.0 1059 0 - 3 Gravel and mic. clay
3 - 4 Very clay alt. mic. silty shale

BRV 359 4.0 1000 0 - 3 Sand, gravel and mic. clay
3 - & Very clay alt. silty gqreywacke

BRV 360 4.0 950 0 - 3 Silty sand, gravel and mic. clay
3 - 4 §il. mic. greywacke

BRV 361 5.0 900 0 - 4 8ilty clay, gravelly sand and gravel
4 - 5 Clay alt. mic. greywacke

BRV 362 7.0 850 0 - 5 Silty clay, sand and gravel
5 - 7 Clay alt. mic. siltstone and greywacke

BKV 363 1.0 800 0 - 6 §ilty clay, silty sand, gqravel and resid. clay
6 - 7 Very clay alt. mic. siltstone

BKV 364 5.9 750 0 - 4 §ilty clay, sand , gravel and resid. clay
4 - 5 Clay alt. mic. greywacke



4

o)

PR

fed

BRV 365

BEV 366

BKV 367

BKV 368

BKV 369

BV 370

BKV 371

BKV 372

BKV 373

BKV 374

BKV 375

BKV 376

BKV 377

BKV 378

BKV 379

BRV 380

BKV 381

BKV 382

BKV 383

BKV 384

1.0

§.0

3.0

3.0

3.0

3.0

2.0

3.9

3.0

3.0

3.0

3.0

3.0

5.0

§.0

7.0

1.0

5.0

6.0

5.0

700

650

600

550

500

450

400

350

300

250

200

150

100

50

50

100

150

200

250

0 - 6 Silty sand, clay, gravel and mic. clay
§ - 7 Clay alt. mic. greywacke and quartz

0 - 7 Gravel, pebbly sand and resid. clay
7 - § Clay alt. mic. greywacke

0 - 2 Gravel and residual clay
2 - 3 Clay alt. mic. siltstone and greywacke

0 - 2 Gravel and mic. resid. clay
2 - 3 Clay alt. mic. silty shale

0 - 2 Gravel, sand, pebbly sand and resid. clay
2 - 3 Clay alt. mic. greywacke

0 - 2 Gravel, sand and resid. clay
2 - 3 Clay alt. nic. siltstone

0 - 1 Gravel and sand
1 - 2 sil. nic. greywacke

0 - 2 Gravel, sand and resid. clay
2 - 3 Clay alt. nmic. shale

0 - 2 Gravel, sand and resid. clay
2 - 3 Very clay alt. mic. siltstone

0 - 2 Gravel, sand and silty clay
2 - 3 Clay alt. mic. shale

0 - 2 Bluvium, silty sand and mic. resid. clay
2 - 3 Clay alt. mic. silty shale

0 - 2 Pisolitic silty sand, silty clay and resid. clay

2 - 3 Clay alt. mic. greywacke

0 - 2 8ilty pisolitic gravel and silty clay
2 - 3 Clay alt. mic. silstone and minor greywacke

0 - 4 Silty clay
4 - 5 Clay alt. silty mic. greywacke

0 - 7 §ilty clay, silty sand, gravel and resid. clay

7 - § Clay alt mic. silty shale

0 - 6 §ilty clay, gravel and resid. clay
6 - 7 Very clay alt. mic. silty shale

0 - 6 Silty clay, sand gravel and resid. clay
§ - 7 Clay alt. mic. greywacke

0 - 4 §ilty sand, gravel and mic. clay
4 - 5 Clay alt. mic. siltstone

0 - 5 §ilty clay, sand, gravel and resid. clay
5 - 6 Clay alt. mic. sil. greywacke

0 - 4 §ilty sand and gravel
4 - 5 Hic. silty shale



BKV 385

BKV 386

BKV 387

BKV 188

BKV 389

BKV 390

BKV 391

BKV 392

BRV 393

BRV 394

BKV 395

BKV 336

BRV 397

BV 398

BEV 399

BRV 400

BKV 401

BEV 402

BKV 403

BKV 404

7.0

9.0

7.0

6.0

6.0

§.0

3.0

10.0

3.0

3.0

3.0

3.0

4.0

3.0

2.0

3.9

3.0

3.0

3.0

3.0

300

350

400

450

500

550

600

650

100

150

§00

§50

2750

2800

2850

2900

2950

1000

3050

3100

0 - 6 §ilty clay, gravel and resid. clay
§ - 7 Very clay alt. mic. greywacke

0 - § §ilty sand, gravel and resid. clay
§ - 9 Very clay alt. mic. greyuacke

0 - 6 §ilty clay, stiff clay, aic. clay, silty sand & resi

6 - 7 Clay alt. mic. greywacke

0 - § Silty clay, gravelly sand, gravel and resid. clay

5 - § Clay alt. mic. greywacke

0 - § Silty clay, silty sand, clay and gravel
5 - § Clay alt. mic. greywacke

0 - 3 Clay, silt, gravel and resid. clay
3 - 4 ¢lay alt. mic, silty shale

0 - 2 silty clay
7 - 3 Clay alt. silty mic. shale

0 - § Silt, gravel, sand, pebbly sand and silty sand
§ - 9 silty sand and clay alt. pic. greywacke
9 - 10 Very clay alt. mic. greywacke

0 - 2 Sandy qravel and clay
2-1 Clay_alt. gilty mic. shale

0 - 2 Pisolitic silty clay and pic. clay
9 - 3 ¢lay alt. mic. greywacke

0 - 2 Eluvium and silty clay
2 - 3 Very clay alt. silty greywacke

0
2

0
3

0
2

7 §ilty clay and sandy clay
3 Clay alt. mic. greywacke

3 §ilty sand, pisolitic clay and silty clay
§ Clay alt. mic. greywacke

2 §ilty sand and clay rich pisolitic silty sand
3 lay alt. greywacke

0 - 1 Clay rich silty sand
1 - 2 Mic. sil. greywacke

0
3

0
2

e IR —

7 Eluviua and resid. clay
3 Clay alt. greywacke and siltstone

9 pisolitic gravel and sand, and pic. resid. clay
3 Clay alt. mic. siltstone

1 Pisolitic gravel and sand
7 pisolitic clay and mic. greywacke
3 §il. mic. greywacke

9 pisolitic gravel and sand, and resid. nic. clay
3 Clay alt. mic. greywacke

2 §ilty clay
3 Very clay alt. mic. greywacke

d. clay



L]

L

L)

L2

BKV 405

BKV 406

BEV 407

BKV 408

BKV 409

BKY 410

BXV 411

BRV 412

BEV 413

BKV 414

BKV 415

BKV 416

BKV 417

BKV 418

BEV 419

BEV 420

BEV 421

BRV 422

BKV 423

BKV 424

3.0

2.0

2.0

3.0

§.0

5.0

3.0

4.0

4.9

5.0

5.0

5.0

5.0

4.0

5.0

4.9

3.0

3.0

4.0

3.0

8800

3150

3200

3250

3300

3350

3400

3450

3500

3550

3600

3650

3700

3750

3800

3850

3900

3950

3500

3450

3400

0 - 2 Gravel, silty clay and resid. clay
7 - 3 Clay alt. aic. qreywacke

0 - 1 Sandy gravel
1 - 2 Clay alt. mic. greywacke

0
1

1 Gravel
2 Clay alt. aic. siltstone and ainor greywacke

=3
]

2 $ilty sand and clay
3 - 3 Clay alt. mic. greywacke

3 §ilty sand and gravel
4 Clay alt. mic. greywacke

L
]

=)
|

4 §ilty clay and gravel
5 (lay alt. mic. siltstone and minor greywacke

=N
]

<>
[}

2 Silty clay and cemented silty clay
3 Clay alt. mic. greywacke

(L)
1

3 Pisolitic gravel and resid. clay
4 §i1. mic. greywacke

L
[

<>
1

3 §ilty sandy clay and resid. clay
4§ §i1. mic. siltstone and greywacke

[9%)
1

4 §ilty sand, sandy clay and resid. clay
5 Clay alt. silty mic. greywacke

-
]

4 $ilty sandy clay and gravelly clay
5 Clay alt. mic. siltstone

e €D
1

=
1

4 §ilty sand, pisolitic cemented silty clay
5 Clay alt. mic. silty greywacke

i
]

<
|

4 $ilty sand, pisolitic cemented sandy clay, silty clay & gravel
5 Clay alt. mic. greywacke

=
1

4
I

3 §ilty clay, pisolitic cemented sandy clay and gravelly clay
4 Very clay alt. greywacke

a3
1

§ $ilty sand, cemented silty sand and sandy resid. clay
5 Clay alt. mic. greywacke

- -
1

<
1

3 Clay, silt and sand, and silty piselitic gravel
3 gravel and clay alt. greywacke
4 Wic. sil. greywacke

[P NN
| ]

L=
!

2 Silty clay and pisolitic gravel
3 Clay alt. mic greywacke

(%)
1

<
]

2 Bluviue and stiff clay
3 Clay alt. greywacke

oo
i

=)
1

1 Eluvial & pisolitic gravel, cemented pisolitic clay & silty resid.clay
¢ Clay alt. mic. greywacke

PRy
1

L~—3
1

2 §ilty clay, gravel and mic. clay
3 ¢lay alt. mic. greywacke

(%]
1



BKV 425

BRV 426

BKV 427

BEV 428

BKY 429

BKV 430

BRV 431

BKV 432

BRV 433

BXV 434

BEV 435

BKV 436

BKV 437

BKV 438

BKV 439

BKV 440

BKV 441

BKV 442

BRV 443

3.0

3.0

3.0

3.0

3.0

3.0

4.0

4.0

4.0

4.0

3.0

3.0

4.0

3.0

3.0

5.0

5.0

4.0

3.0

4800

1350

3350

3300

3250

3200

3150

3100

3050

3000

2950

2900

2850

2800

2400

2350

2300

2250

2200

2150

0 -1 §ilty gravel
1 - 2 8ilty gravel and clay alt. greywacke
2 - 3 Clay alt. mic. greywacke

0 -1 8ilty gravel
1 - 2 Gravel and clay alt. siltstone
2 - J Clay alt. mic. siltstone

0 - 1 8ilty gravel
1 -2 silty clay and greywacke
2 - 3 Clay alt. sil. mic. greywacke

0 - 2 8ilty pisolitic gravel and stiff clay
2 - 3 clay alt. mic. greywacke

0 - 2 §ilty sandy pisolitic gravel and stiff clay
2 - 3 Very clay alt. siltstone and minor greywacke

0 - 2 Pisolitic sandy gravel and stiff clay
2 - 3 Clay alt. mic. siltstone

0 - 3 Sandy pisolitic gravel, silty sand and mic. resid. clay
3 - 4 gil. nic. siltstone and minor greywacke

0 - 3 §ilt, clay, gravelly cemented clay and gravel
3 - 4 Clay alt. sil. mic. siltstone

0 - 3 8ilty sand, cemented sandy clay, gravel and resid. clay
3 - 4 Clay alt. sil. mic. siltstone

0 - 2 §ilty sand and cemented pisolitic clay
2 - 4 Clay alt. mic. siltstone and greywacke, and quartz

9 - 2 Gravelly sand and mic. resid. clay
2 - 3 Clay alt. sil. mic. siltstone and greywacke

0 - 2 Gravel and mic. resid. clay
2 - 3 Clay alt. mic. siltstone and greywacke

0 - 3 Pisolitic gravelly sand and mic. residual clay
3 - 4 Clay alt. mic. siltstone and minor greywacke

0
2

2 Clay, ainor pisolitic gravel and residual clay
3 Clay alt. mic. silty shale

<
i

2 Stiff clay and mic. resid. clay
3 Clay alt. mic. silty shale

[~
1

=3
1

4 §ilty sand, gravelly sand and resid. mic. clay
5 Clay alt. mic. siltstone

-
!

=1
]

4 $ilty clay and gravel
5 Clay alt. mic. greywacke

-y
b

0 - 3 Silty clay, stiff clay, gravel and resid. clay
3 - 4 Clay alt. silty mic. shale

0 - 2 Clay, gravel and chert
2 - 3 Shale minor chert 5% quartz




L

Ll

BKV 444

BKV 445

BKV 446

BKV 447

BKV 448

BKV 449

BKV 450

BEV 451

BRV 452

BKV 453

BKV 454

BEV 455

BKV 456

BKV 457

BKV 458

BKV 459

BKV 460

BEV 461

BXV 462

BKV 463

3.0

3.0

3.0

4.0

3.0

3.0

3.0

4.0

4.0

5.0

5.0

5.0

4.0

5.0

6.0

7.0

1.0

6.5

8.0

1.0

1300

1250

1200

1150

1100

1050

1000

950

900

830

800

750

700

650

600

550

500

450

400

350

0 - 2 Clay and shale
2 - 3 Clay and shale

0 - 2 eluvial gravel
2 - 3 quartz vein, clay and shale

0 - 2 eluvium, clay and shale
2 - 3 micaceous shale

0 - 3 clay and shale
3 - 4 clay and shale

0 - 2 clay and shale
2 - 3 clay and shale

0 - 2 clay and gravel
2 - 3 shale

0 - 2 clay and qravel
2 - 3 shale

0 - 2 clay, eluvium, quartz
2 - 3 shale, greywacke and quartz
3 - 4 greywacke and quartz

0
3

3 clay, eluviup
4 clay, shale

1

0 -4 clay
5 micaceous shale

N
1

L=
1

4 clay
5 clay , shale and sinor calcrete

vom
1

4 clay, gravel
5 micaceous shale

=1
I

0 -3 clay
§ clay and micaceous shale

a3
i

0 - 4 clay
4 - 5 clay and micaceous shale

0 - 5 clay and eluviun
5 - 6 micaceous shale and clay

0 - & silty clay, gravel at base
6 - 7 micaceous shale and minor quartz

0 - 6 clay, gravel and eluviua

6 - 7 micaceous shale minor quartz and clay

0 - 4 clay and silt
4 - 5 gravel

- 6.5 qravel and eluvium (too wet to deepen)

L=
[}

7 silty clay
§ micaceous shale and clay

-3
t

0 - 6 silt and clay
6 - 7 clay and shale



BKV 464

BKV 465

BKV 466

BKV 467

BKV 468

BKY 469

BKV 470

BKV 471

BKV 472

BKV 473

BV 474

BKV 475

BV 476

BEV 477

BKV 478

BKV 479

BKV 480

BKV 481

BEV 452

BEV 483

8.0

6.0

7.0

1.0

§.0

7.0

8.0

§.0

9.0

7.0

4.0

4.0

3.0

4.0

4.0

3.0

3.0

8.0

300

350

200

150

100

50

50

100

150

200

350

300

350

400

450

500

550

800

650

0 - 8 clay
8 - 9 greywacke minor quartz

0 - 7 silt, sand, gravel and clay
T - 8 shale

0 - 7 sand, clay and eluviunm
T - 8§ shale

0 - 5 clay, silt and eluvium
5 - 6 shale

0 - 6 clay, silt and eluvium
6 - 7 shale

0 - 6 silt, clay qravel
b - 7 shale

0 - 7 clay, silt and eluvium
1 - 8 shale

0 - 6 clay, sand/silt
6 - 7 shale

0 - 7 clay, silt and gravel
T - 8 shale

0 -7 clay, silt and gravel
T - § shale

0 - 8§ clay, silt and grave!l
§ - 9 shale

0 - 2 sand and clay
2 - 6 silt
6 - 7 micaceous shale

0 - 3 silt and clay
3 - 4 nicaceocus shale

0 - 2 silt and clay
2 - J micaceons shale
3 - 4 picaceous shale and greywacke

0 - 2 clay and micaceous shale
2 - 3 nicaceous shale

0 -3 clay
3 - 4 clay and shale

0 - 2 clay and soil
2 - 4 micaceous shale

0 - 1 clay and soil
1 - 3 clay and greywacke

0 - 1 clay and silt
1 - 3 micaceous shale and clay

0 - 4 clay and silt



BXV 484

BKV 485

BKV 486

BKV 487

BRV 488

BKV 489

BKV 490

BEV 491

BKV 492

BKV 493

BEV 434

BEV 495

BKV 436

BKV 497

BV 498

BKV 499

BV 500

3.0

5.0

6.0

5.0

5.0

7.0

7.0

4.0

5.0

6.0

3.0

3.0

5.0

6.0

5.0

5.0

5.0

700

750

§00

§50

900

950

1000

1050

1100

1150

1200

1350

1300

1350

1400

1450

1500

-
1

5 clay, silt and gravel
6 micaceous shale

wn
1

<
b

1 clay
3 clay and shale

—
]

0 - 2 clay and sand

2 - 3 sand and gravel
]

4

4 clay and shale
5 micaceous shale

<
i

2 clay and sand
5 gravel
§ micaceous shale and greywacke

(5 o BN
i 1

3 clay
5 clay shale and greywacke

Lo
1

0 - 3 silty clay
4 qravel
§ micaceous shale and greywacke

[V P )
1 ]

5 clay and sand
6 qravel
- 7 micaceous shale

o G
i

- 6 clay, silt and gravel

0
§ - 7 micaceous shale

<
|

3 clay, silt and gravel
{ gravel, quartz- too hard

(9%}
1

L~=—)
1

2 silty clay
§ gravel
5 greywacke

DO
i I

L)
|

5 silty clay and gravel
§ shale and clay

(&)
]

<>
'

2 gqravel
3 micaceous shale

oo
1

2 silty clay
} gravel {too hard)

oo O
|

=3
1

4 clay and gravel
5 greywacke

o
4

0 - 4 clay
5 gravel
6 greywacke and clay

[E Y-
i

1 clay, silt and gravel
5 clay, greywacke and shale

o
1

(=1
i

4 clay, silt and gravel
5 clay, greywacke and shale

=N
]

L=l
1

4 clay, silt and gravel
5 clay, greywacke and shale

=N
b



BRV 501 5.0 1550 0 - 4 clay, silt and gravel
4 - 5 micaceous shale

BKY 502 6.0 1600 0 - 5 clay, silt and gravel
5 - 6 shale
BEV 503 6.0 1650 0 - 5 clay, silt and gravel

5 - 6 micaceous shale

BRV 504 6.0 1700 0 - 5 clay, silt and gravel
§ - 6 micaceous shale

BKV 505 7.0 1750 0 - 6 silty clay and gravel
6 - T qreywacke

BKV 506 4.5 1800 0 - 4 silty clay
4 - 4,5 greywacke

BRV 507 1.0 1850 0 - 6 silty clay and gravel
6 - T greywacke

BV 508 5.0 1900 0 - 7 silty clay and gravel
7 - § hematitic greywacke
§ - 9 greywacke

BKYV 509 7.0 1950 0 - 6 silty clay and gravel
§ - 7 greywacke and clay

BRV 510 5.0 2000 0 - 4 silty clay and gravel
4§ - § picaceous shale

BRV 511 6.0 2050 0 - 5 silty clay and gravel
5 - 6 micaceous shale

BRYV 512 5.0 2100 0 - 4 silty clay and gravel
4 - 5 micaceous shale

BRV 513 3.0 8000 1500 0 - 2 clay and shale
2 - 3 shale

BKV 514 3.0 1450 0 - 2 gqravel and clay
9 - 3 shale and minor chert

BEV 515 3.0 1400 0 - 2 clay, soil, minor shale
2 - ) ghale, minor chert

BRV 516 3.0 1350 0 - 2 clay, soil, minor shale
2 - 3 micaceous shale

BKV 517 3.0 1300 0 - 2 soil, clay, minor greywacke
2 - 3 greywacke

BKV 518 3.0 1250 0 - 2 clay, soil, minor shale
2 - 3 micaceous shale

BKV 519 1.0 1200 0 - 2 soil, clay, minor greywacke
2 - 3 greywacke

BRV 520 4.0 1150 0 - 2 soil, clay

2 - 3 qravel and quartz
3 - 4 clay and shale



o

L]

pomn

()

BEV 521

BKV 522

BKV 523

BRV 524

BEV 525

BKV 526

BRV 527

BKV 528

BKV 529

BKV 530

BKV 531

BKV 532

BEV 533

BKV 534

BKV 535

BKV 536

BKV 537

BKV 538

ns
ns

ns

1.0

4.9

6.0

6.0

6.0

1.0

6.0

5.0

7.0

7.0

1.0

10,0

8.0

9.9

7.0

5.0

7.0

6.0

1.0

1.0

1100

1050

975

925

850

§00

150

100

650

600

550

500

450

400

350

300

250

200

150
100

50

0 - 2 soil, clay and gravel
9 - 3 micaceous shale and clay

0 - 3 soil, clay, silt and gravel
3 - 4 clay, sicaceous shale

0 - 5 soil, clay and gravel
5 - 6 shale, clay

0 - § soil, clay and gravel
5 - 6 shale, clay

0 - 5 goil, clay and gravel
5 - 6 shale, clay

0 - 5 soil, clay and gravel
5 - 7 shale, clay

0 - 5 soil, clay and gravel
5 - 6 shale, clay

0 - 5 soil, clay and gravel{too hard)

0 - 6 soil, clay and gravel
6 - 7 shale, clay

0 - 2 clay, silt
2 - b gravel, clay
£ - 7 shale and clay

0 - 6 clay and gravel
§ - 7 clay and shale

0 - 9 clay and gravel
9 - 10 clay and shale

0 - 7 clay and gravel
7 - § clay and shale

0 - § clay and gravel
§ - 9 clay, micaceous shale

0 - 6 clay and gravel
§ - 7 clay and shale

0 - 5 clay, sand and gravel
% - 6 clay and shale

0 - § clay, sand and gravel
6 - 7 clay and micacecus shale

0 - 5 clay, sand and gravel
5 - 6 clay and shale

0 - 1 puggy clay - too wet, abandoned
0 - 1 puggy clay - too wet, abandoned

0 puggy clay - too wet, abandoned



Al

]

L)

m

ns

BKV 539

BEV 540

BKV 541

BEV 542

BEV 543

ns
ns

BKV 544

BRV 545

BKV 546

BKV 547

BKV 548

BKV 549

BKV 550

BRV 551

BKV 552

BKV 553

BKV 554

BKV 555

BKV 556

BKV 557

5.0

1.0

7.0

1.0

§.0

9.0

6.9

6.0

5.0

3.0

3.0

3.0

4.0

3.0

3.0

3.0

3.0

4.0

1.0

50

100

150

200

250

300

350

400

459

500

550

600

650

100

1900

1950

2000

2050

2100

2150

2200

puggy clay and gravel - too wet, abandoned

0 - 5 clay, sand and gravel
5 - 6 shale

0 - § silt, sand and gravel
§ - 7 shale, quartz

0 - 6 silt, sand and qravel
6 - 7 clay, shale

0 - 6 silt, sand and gravel
6 - 7 clay, shale

0 - 7 silt, sand and gravel
7 - 8 clay, shale

pissed - isolated on island (breached meander)
missed - isolated on island (breached meander)

0
§

§ clay, silt and gravel
9 micaceous shale and clay

—J
1

5 clay, sand and gravel
6 greywacke and clay

wn
]

5 clay, sand and gravel
6 greywacke and clay

wn o

<
]

3 clay, silt, gravel
5 clay and shale

(e}
'

0
2

2 clay and silt
3 shale

0 - 2 clay and silt
2 - 3 shale

0 - 2 clay and silt
2 - 3 clay and greywacke

0 - 2 clay and silt
2 - 4 greywacke

2 clay and silt
3 micaceous shale

oo o<
]

<
]

2 clay and silt
3 micaceous shale

(=]
1

0 - 2 clay and silt
3 micaceous shale

(]
i

L=
1

3 clay, silt shale and qreywacke
3 shale and greywacke

oo
1

3 silt, qravel and shale
{ shale, clay

L <
i

0 - 6 clay, silt and gravel




BKV 558

BXV 559

BKV 560

BKV 561

BKV 562

BKV 563

BKV 564

BKV 565

BKV 566

BKV 567

BKV 568

BKV 589

BKV 570

BEV 571

BKV 572

BKV 573

BKV 574

BKV 575

BV 576

BKV 577

7.0

5.0

4.0

5.0

6.0

5.0

6.0

5.0

6.0

3.9

4.9

4.0

4.0

1.0

1.0

3.0

3.0

5.0

4.0

4.0

2250

2300

2350

2400

2450

2500

2550

2600

2650

2700

2750

2800

2850

2900

2950

3000

3050

3100

3150

3200

6 - 7 clay and greywacke

0 - § clay, silt and gravel
6 - 7 clay and shale

0 - 3 clay, silt and gravel
3 - 5 shale and greywacke

0
3

3 clay, silt and gravel
4 chert, shale, quartz, hematite, gravel - too hard

0 - 4 clay, silt and gravel
4 - 5 micaceous shale and calcrete

0 - 5 clay, silt and gravel
5 - 6 shale, minor quartz

0 - 4 clay, silt and gravel
4 - 5 clay and shale

0 - 5 silt, clay and gravel
5 - 6 greywacke

0 - 4 silt, clay and gravel
4 - 5 clay and shale

0 - 5 silt, clay and gravel
5 - 6 shale and greywacke

0 - 2 silt, clay
3 - 3 micaceous shale and clay

0 - 3 silt, clay and gravel
3 - 4 shale and clay

0

4 clay and silt
5 clay and greywacke

0
3

3 clay and silt
§ micaceous shale and clay

0 - § clay, silt and gravel
6 - 7 micaceous shale

0 - 2 silt and clay
2 - 3 greywacke

0 - 2 silt and clay
2 - 3 nicaceous shale

0 - 2 silt and clay
2 - 3 greywacke and mimor quartz

0 - 4 silt, clay and gravel
4 - 5 shale and clay

i

0 - 3 silt, clay and gravel
3 - 4 greywacke

0 - 3 clay and minor silt
3 - 4 micaceous shale and clay



BKV 578

BKV 579

BKV 580

BRV 581

BKV 582

BEV 583

BKV 584

BKV 585

BKV 586

BKV 587

BKV 548

BKV 589

BKV 590

BKV 591

BKV 592

BKV 593

BKV 594

BKV 595

BKV 596

BKV 597

3.0

3.0

3.0

5.0

5.0

3.0

3.0

3.9

3.0

5.0

3.0

3.0

3.0

3.0

3.0

3.0

4.0

3.0

3.0

3.0

7200

3250

3300

3350

3400

3450

3500

3550

3600

3650

3700

3500

2450

2400

2350

2300

2250

2200

2150

2100

2050

=4
t

2 clay and silt
2 - 3 micaceous shale

—4
1

2 clay and silt
2 - 3 micaceous shale, clay

2 clay and silt
3 micaceous shale, clay

[}

4 silt, clay, sand, gravel
5 micaceous shale, clay

I

0 - 4 silt, clay, sand, gravel (NB. Possibble mismatch with BKV 583)
§ - 5 micaceous shale, clay (sample numbers doubled)

L=
1

2 silt, clay and gravel
3 micaceous shale, clay

[e]
|

0 - 2 silt, clay and ainor shale
2 - 3 micaceous and hematitic shale

0 - 2 silt, clay and gravel
2 - 3 micaceous shale and c¢lay

0 - 2 silt, clay
2 - 3 clay and greywacke

0 - 4 silt, gravel and clay
4 - 5 clay, micaceous shale

L3
1

2 silt, clay
3 micaceous shale

™o
1

2 silt, clay, gravel
3 micaceous shale

1

0 - 2 silt, clay, gravel
2 - 3 micaceous shale

0 -1 silt, clay
1 - 3 picaceous shale and greywacke

§ - 1 silt, clay
1 - 3 micaceous shale

0 - 2 silt and clay
2 - 3 micaceous shale

0 - 3 clay, silt and weathered shale
3 - 4 sericitic shale, clay and 5% quartz

0 - 2 silt and clay
2 - 3 greywacke

§ - 2 silt and clay
2 - 3 nicaceous shale, 2% quartz

0 - 2 gilt and clay
2 - 3 greywacke



BKV 598

BKV 599

BKV 600

BKV 601

BKV 602

BKV 603

BKV 604

BKV 605

BKV 606

BKV 607

BXV 608

BKV 609

BKV 610

BKV 611

BKV 13

BKV 613

BKV 614

BKV 615

BKV 616

BKV 617

BKV 618

3.0

3.0

3.0

3.0

3.0

3.0

9.0

6.0

3.0

4.9

5.0

4.0

7.0

10.0

9.0

6.0

5.0

7.0

7.0

6.0

6.0

7200

1200

50

100

150

200

250

300

350

2000

1950

1900

500

450

400

350

300

250

200

150

100

50

0 - 2 clay and silt
2 - ) nicaceous greywacke

0 - 2 clay and silt
2 - 3 nicaceous shale

0 - 2 clay, silt and weathered greywacke

2 - 3 sericitic greywacke

0 - 2 silt, gravel
2 - 3 clay, micaceous shale

0 - 2 silt, gravel
2 - 3 clay, micaceous shale, chert?

0 - 2 silt, clay
2 - 3 clay, micaceous shale

0 - 8 silt, sand, gravel
§ - 9 micaceous shale

0 - 5 silt, sand, gravel
§ - 6 micaceous shale

0 - 2 silt, sand, gravel
9 - 3 picaceous shale and greywacke

0 - 3 sand, clay
- 4 clay, nicaceous shale

0 - 4 silt, sand, gravel
4 - 5 micaceous shale

0 - 4 silt, sand, gravel - too hard

0 - 6 clay, sand, gravel
§ - 7 clay, nicaceous shale

0 - 9 silt, sand, gravel

9 - 10 micaceous shale

0 - 8§ silt, sand, clay
- 9 picaceous shale

oo

L =1

- 5 clay, gravel
- 6 micaceous shale

wn

<>

- 4 clay, sand, gravel
- 5 clay, micaceous shale

e

0 - 5 clay, sand, gravel

5 - 7 clay, micaceous shale
0 - 6 clay, gravel

§ - 7 micaceous shale

p—

- 5 silt, clay, gravel
- 6 micaceous shale

wn

<

- § clay, gravel
- 6 micaceous shale, clay

o



BKV 619

BKV 620

BKV 621

BEV 622

BKV 623

BRV 624

BRV 625

BKV 626

BRV 627

BKV 628

BEV 629

BKV 630

BRV 631

BKV 632

BEV 633

BKV 634

BKV 635

BKV 636

BRV 637

BKV 638

7.0

6.0

1.0

§.0

8.0

7.0

7.0

4.0

3.0

3.0

2.0

5.0

3.0

3.0

4.0

3.0

2.0

3.0

2.0

2.0

400

450

500

550

800

650

700

750

800

§50

300

950

1000

1050

1100

1150

1200

1250

1100

1350

0 - 6 silt, clay, gravel
6 - 7 clay, micaceous shale

0 -5 silt, clay
5 - b shale

0 - 6 silt, clay, gravel
6 - T sicaceous shale and greywacke

)
1

7 silt, clay, gravel
8 shale, trace quartz

0 - 5 silt, clay, gravel
5 - 6 micaceous shale and quartz vein.

0 - 6 silt, clay, gravel
6 - 7 shale

0 - 6 silt, clay, gravel
b - 7 clay, shale

0 - 3silt, clay
3 - 4 greywacke

0 - 2 silt, clay
2 - 3 shale, qreywacke

0 - 2 silt, clay
2 - 3 micaceous shale

0 -1 silt
1 - 2 nicaceous shale

0 - 2 silt, clay
2 - 5 micaceous shale, clay

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 2 silt, clay
2 - 3 nicaceous shale

0 - 3 silt, clay
3 - 4 nicaceous shale and minor quartz

0 -1 silt
1 - 3 micaceous shale and greywacke

0 -1 silt, gravel
1 - 2 greywacke

0 - 2 silt, clay
2 - 3 micaceous shale

0-1silt
1 - 2 nicaceous shale

0 - 1silt
1 - 2 micaceous shale



o

e

BKV 639

BKV 640

BKV 641

BKV 642

BKV 643

BEV 644

BKV 645

BKV 646

BXV 647

BKV 648

BKV 649

BKV 650

BKV 651

BKV 652

BRV 653

BKV 654

BV 655

BKV 656

BKV 657

BKV 658

BXV 659

3.0

2.0

3.0

2.0

2.0

3.0

4.0

4.0

3.0

3.0

3.0

4.0

3.0

3.0

2.0

3.0

2.0

3.0

3.0

3.0

3.0

6400

1650

1600

1550

1500

1450

1400

1350

1300

1250

1200

1150

1100

1050

1000

950

500

850

§00

150

700

850

0 - 2 silt, clay
% - 3 micaceous shale

0 -1 silt
1 - 2 micaceous shale, quartz

0 -1 silt
1 - 3 micaceous shale

0 - 1 silt, micaceous shale
1 - 2 micaceous shale and sugary quartz

0 - 1 silt, micaceous shale
1 - 2 nicaceous shale

0 - 2 silt, gravel
2 - 3 qreywacke

0 - 4 silt, clay
4 - 5 micaceous shale

0 - 3 silt, clay
3 - 4 micaceous shale

0 - 2 silt, clay
2 - 3 micaceous shale, clay

0 - 2 silt, clay
2 - 3 qreywacke

0 - 2 silt, clay
9 - 3 gericitic shale

0 - 3 silt, clay
3} - 4 clay and greywacke

9 - 2 silt, clay
9 - 3 micaceous shale

0 - 2 silt, clay
3 - 3 micaceous shale

6 -1 silt
1 - ) micaceous shale

0 -1 silt
1 - 3 clay, greywacke

0 - 1 silt, micaceous shale
1 - 2 micaceous shale

0 - 2 silt, clay
2 - 3 clay, micaceous shale

0 - 2 silt, clay
9 - 3 micaceous shale

0 - 2 silt, clay
7 - 3 micaceous shale

0 - 2 silt, clay



BKV 660

BKV 661

BKV 662

BKV 663

BKV 664

ns

BEV 665

BKV 666

BKV 667

BKV 668

BKV 669

BKY 670

BV 671

BKV 672

BKV 673

BKV 674

BKV 675

BKV 676

BKV 677

BKV 678

3.0

3.0

3.0

4.9

3.0

1.0

3.0

3.0

4.9

4.0

4.0

1.0

7.0

5.0

4.0

1.0

9.5

9.0

1.0

5.0

600

550

500

450

400

350

300

250

200

150

100

50

50

100

150

200

250

300

350

2 - 3 micaceous shale

0 - 2 silt, clay
2 - 3 clay, greywacke

0 - 2 silt, clay
3 - 3 nicaceous shale

0 - 2 silt, clay
9 - 3 nicaceous shale

0 - 3 silt, clay
3 - § clay, greywacke

0 - 2 silt, clay
2 - 3 clay, greywacke

0 - 1 wet puggy clay

0 - 2 silt, clay
2 - 3 clay, greywacke

0 - 2 silt, clay
2 - 3 clay, micaceous

0 - 3 silt, clay
3 - 4 greywacke

0 - 3 silt, clay
3 - 4 micaceous shale

0 - 3 silt, clay
3 - 4 micaceous shale

0 - 6 silt, clay
§ - 7 micaceous shale

0 - 6 silt, clay

ghale

§ - 7 quartz, limonite, shale?

0 - 4 silt, clay
4 - 5 micaceous shale

]

0
3

3 silt, clay
4 micaceous shale

0 - 6 silt, sand, gravel

6 - 7 micaceous shale

0 - 9 silt, sand, gravel

9 - 9.5 clay

0 - § silt, sand, gravel, clay

§ - 9 nmicaceous shale

0 - 6 silt, sand, gravel, clay

§ - 7 micaceous shale

0 - 4 silt, clay
4 - 5 clay, greywacke



BKV 679

BKY 680

BEV 681

BEV 682

BKV 683

BKV 684

BKV 685

BKV 686

BKV 687

BKV 688

BKV 689

BEV 690

BKV 691

BRV 692

BKV 693

BKV 694

s

BEV 695

BKV 696

BEV 697

BEV 698

5.0

5.0

5.0

5.0

4.0

5.0

3.0

3.0

4.0

4.5

3.0

3.5

3.0

3.0

.0

4.0

4.9

400

450

500

550

600

650

700

150

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

0 - 6 silt, sand, gravel, clay
6 - 7 sericitic shale, clay

0 - 4 silt, clay, sand
4 - 5 micaceous shale

0 - 4 silt, clay, gravel
4 - 5 micaceous shale

0 - 4 silt, clay, qravel
{ - 5 micaceous shale

0 - 4 silt, gravel, clay
4 - 5 micaceous shale, clay

0 - 3 silt, clay, gravel
3 - 4 ¢lay, micaceous shale

0 - 4 silt, clay, gravel
4 - 5 micaceous shale

0 - 2 silt, clay
2 - 3 micaceous shale, clay

0 -2 silt, clay
2 - 3 clay, micaceous shale

) - 3 silt, clay
3 - 4 nicaceous shale, clay

0 - 4 clay, silt, qravel
4 - 4.5 greywacke

0 - 2 silt, clay
2 - 3 greywacke

0 - 3 silt, clay, greywacke
3 - 3.5 greywacke

0 - 2 silt, clay
2 - 3 clay, shale

0 -2 silt, clay
2 - 3 clay, shale

0 - 3 silt, clay, gravel
3 - 4 micaceous shale

Hiddle of dan

0 - 3 silt, clay, gravel
3 - 4 clay, micaceous shale

0 - 3 silt, clay
3 - 4 clay, shale

0 -3 silt, clay
3 - 4 clay, shale

0 -3 silt, clay
3 - 4 clay, shale



BKV 699

BKY 700

BKV 701

BKV 702

BKY 703

BKV 704

BKV 705

BKV 706

BKV 707

BKV 708

BKV 709

BKV 710

BKV 711

BEV 712

BKV 713

BXV 714

BKV 715

BKV 716

BV 717

BKV 718

5.0

3.0

5.0

4.9

4.0

4.0

4.9

4.9

5.0

5.0

4.5

4.0

4.0

4.0

3.0

6.0

3.0

4.0

4.0

4.0

1450

1500

1550

1600

1650

1700

1750

1800

1850

1990

1950

2000

2050

2100

2150

2200

2250

2300

2350

2400

0 - 4 silt, clay, gravel, quartz
4 - 5 clay, greywacke

0 - 2 silt, clay
2 - 3 clay, shale

0 - 4 silt, clay, sand, gravel, quartz
4 - 5 micaceous shale

0 - 3 silt, clay, gravel
3 - 4 clay, micaceous shale

0 -3 silt
3 - 4 clay, micaceous shale

0 - 3 clay, gravel
3 - 4 clay, nicaceous shale

0 - 3 silt, clay
3 - 4 greywacke

0 - 3 silt, clay
3 - 4 qreywacke

0
4

4 clay, gravel
5 clay, micaceous shale

0 - 4 silt, clay
4 - 5 nicaceous shale

0 - 4 silt, clay, sand gqravel
- 4.5 gravel - too hard

0

3 silt, clay, gravel
4 micaceous shale, greywacke

0 - 3 silt, clay, qravel
3 - 4 clay, shale

0 - 3 silt, clay
1 - § quartz, clay, gqravel

0 - 2 silt, gravel
2 - 3 gravel, clay, quartz

0 - 4 silt, gravel, clay
4 - § clay, quartz, micaceous shale

0 - 2silt, clay
2 - 3 micaceous shale

0 - 3 silt, clay, gravel
3 - 4 clay, micaceous shale

0 - 3 silt, clay, gravel
3 - 4§ clay, nicaceous shale

0 - 3 silt, clay, gravel
J - § clay, nicaceous shale



BKV 719

BV 720

BKV 721

BKY 722

BKV 723

BRV 724

BKV 725

BEV 726

BRV 727

BKV 728

BEV 729

BEV 730

BEV 731

BKY 733

BKY 733

BKV 734

BKV 735

BKV 736

BKV 737

BKV 738

BKV 739

3.0

3.0

4.0

6.0

6.0

5.0

5.0

5.0

6.0

5.0

4.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

2.0

6400

5600

2450

2500

2350

2300

2350

2200

2150

2100

2050

2000

1950

1900

1850

1800

1750

1700

1650

1600

1550

1500

1150

0 - 2 silt, clay
3 - 3 clay, greywacke

0 - 2 silt, clay
2 - 3 qreywacke, clay

0 - 3 silt, clay, gravel
3 - { micaceous shale

0 - § silt, sand, clay, gravel
5 - 6 nicaceous shale

0 - 5 silt, sand, gravel
5 - 6 micaceous shale

0 - 4 silt, clay
§ - 5 clay, nicaceous shale, chert?

0 - 4 silt, sand, qravel, clay
4 - 5 micaceous shale

0 - 4 silt
§ - 5 hematitic greywacke

5 silt, clay, gravel
6 clay, shale

on
1

—1
1

§ silt, clay, gravel
4 - 5 clay, shale

0 - 3 clay, silt
3 - 4 micaceous shale

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 2 silt, clay
2 - 3 micaceous greywacke and shale

p - 2 silt, clay
9 - 3 micaceous shale

0
2

2 silt, clay
3 shale

0
2

2 silt, clay
3 micaceous shale

i

0 - 2 silt, clay
2 - 3 qreywacke

0 - 2 silt, clay
9 - 3 micaceous shale

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 1silt, shale




BKV 740

BEV 741

BV 742

BRV 743

BKV 744

BKV 745

BRV 746

BKV 747

BKV 748

BRV 749

BRV 750

BKV 751

BKV 752

BKV 753

BKV 754

BRV 755

BKV 756

BRV 757

BKV 758

BKV 759

2.0

3.0

3.0

3.0

£.0

4.0

4.0

4.0

3.0

3.0

3.0

2.0

3.0

3.0

2.0

2.0

2.0

3.0

9.0

9.0

1100

1050

1000

900

§50

800

750

700

650

600

550

500

450

400

350

300

250

200

150

100

1 - 2 sericitic shale

0 - 1 gravel
1 - 2 sericitic greywacke and quartz

0 - 2 silt, qravel, shale
9 - 3 micaceous shale

9 - 2 silt, gravel
2 - 3 micaceous shale

0 - 2 silt, gravel
2 - 3 micaceous shale

0 - 3 silt, clay
1 - f§ picaceous shale, trace quartz

0 - 3 silt, clay, qravel
3 - 4 shale, clay

0 - 3 silt, clay
3 - 4 micaceous shale

0 -3 silt, clay
3 - 4 nicaceous shale

§ - 2 silt, clay
2 - 3 micaceous shale

0 - 2 silt, clay
2 - 3 greywacke, clay

0 - 2 silt, clay
2 - 3 micaceous shale, clay

0 - 1 silt, shale
1 - 2 micaceous shale

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 2 silt, clay, gravel
9 - 3 nicaceous shale

0 - 1 silt, nicaceous shale
1 - 2 micaceous shale

0 - 1 silt, micaceous shale
1 - 2 micaceous shale

0 - 1 silt, aicaceous shale

1 - 2 micaceous shale, clay

§ - 2 silt, clay

2 - 3 clay, micaceous shale

0 - 8 silt, clay, sand and gravel
§ - 9 clay, quartz

0 - § silt, clay, sand and gravel
§ - 9 nicaceous shale



BKV 760

BKV 761

BKV 762

BKV 763

BKV 764

BKV 765

BKV 766

BKV 767

BKV 768

BKV 769

BV 770

BKV 771

BKV 172

BKV 773

BRV 774

BKV 775

BKV 776

BV 177

BV 778

BKV 779

9.0

8.0

6.0

5.0

5.0

5.0

2.0

3.0

2.0

3.0

2.0

2.0

2.0

2.0

3.0

2.0

3.0

2.0

2.0

3.0

50

100

150

200

250

300

350

400

450

500

550

600

650

100

150

800

§50

900

50

0 - § silt, clay, sand and gravel
§ - 9 micaceous shale

0
1

i

7 silt, clay, sand and gravel
§ micaceous shale

0
5

5 silt, sand, clay
§ micaceous shale

0
4

§ silt, clay
5 strongly sericitic shale

0 - 4 silt, clay
4 - 5 clay, mnicaceous shale

0 - 4 silt, clay, gravel
§ - 5 sericitic shale, minor quartz

0 - 1 silt, micaceous shale
1 - 2 micaceous shale

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 1 silt, gravel
1 - 2 micaceous shale, greywacke

0 - 2 silt, clay
9 - 3 micaceous shale, clay

0 - 1 clay, silt
1 - 2 micaceous shale, clay

0 - 1 Quartz, shale
1 - 2 nicaceous shale and quartz vein.

0 -1 silt, shale
1 - 2 micaceous shale

0 -1 silt, shale
- 2 micaceous shale
0 - 2 silt, clay

9 - 3 micaceous shale

0 -1 silt, clay
1 - 2 clay, shale

0 - 2 silt, clay
2 - 3 greywacke

0

1 silt, clay

1 - 2 greywacke
0 -1 silt
1 - 2 micaceous shale

0 - 2 silt, clay, gravel
3 micaceous shale

oo
1



L A

o

BKV 780

BKV 781

BKV 782

BKV 783

BKV 784

3.0

2.0

2.0

3.0

2.0

950

1000

1050

1100

1150

1500
1550
1600
1650

0 - 2 silt, clay shale
7 - 3 very micaceous shale

0 -1 silt
1 - 2 greywacke

0 -1 silt
1 - 2 nicaceous shale

0 - 2 silt, clay, shale
2 - 3 micaceous shale

0 - 1 silt, shale
1 - 2 micaceous shale

Not Drilled
Not Drilled
Not Drilled

Not Drilled

frocks Creek, Howley Creek Prospect, Vacuum drill Logs

BRV 825

BKV 826

BKV 827

BKV 828

BXV 829

BKV 830

BRV 831

BKV 832

BRV 833

BRV 834

BKV 835

BKV 836

BKV 837

]

13300

1500

1450

1400

1350

1300

1250

1200

1150

1100

1050

1000

950

900

0 - 2 silt, clay
2 - ) spotted micaceous shale

0 - 2 silt, clay
2 - 3 spotted micaceous shale

0 - 3 silt, clay, gravel
3 - 4 picaceous shale, chert

0 -1 silt
1 - 2 pughy clay - too wet

0 - 1 silt, puggy wet clay

0 - 3 silt, sand, qravel

3 - 4 micaceous shale, chert, trace quartz

0 - 3 silt, sand, gravel
3 - 4 micaceous shale

0 - 1 pugay clay - too wet

0 - 4 silt, clay
§ - 5 clay, nicaceous shale

0
§

0
4

4 silt, sand, gravel
5 clay, shale

4 silt, sand, gravel
5 shale, chert, garnet BIF?

§ silt, clay, sand, gravel
§ micaceous shale

3 5ilt, sand
§ micaceous shale



BKV 838

BKY 439

BEV 840

BKV 841

BRV 842

BKV 843

BKV 844

BKV 845

BKV §46
BEV 847

BKV 848

BKV 849

BRV 850

BV 851

BKV 852

BRV 853

BKV 854

BKV 855

BV 856

BEV 857

BKV 858

BEKV 859

850

800

150

700

650

600

550

500

450

400

350

300

250

200

150

100

50

50

100

150

200

0 -5 silt, sand
5 - 6 micaceous shale, clay

0 - 5 clay, sand, gravel
5 - 6 shale, greywacke

0 - 4 sand, clay, gravel
§ - 5 greywacke, 5% quartz

0 - 5 clay, qravel
5 - 6 greywacke, minor quartz

0 - 4 clay, sand
4 - 5 greywacke, 10% quartz

0 - 2 clay, silt, shale
2 - 3 micaceous shale, tr quartz

0 -1 silt, clay
1 - 2 greywacke

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 1 micaceous shale, greywacke
0 - 2 stiff wet clay

0 -1 clay, silt
1 - 2 nicaceous shale

0 -1 silt, clay
1 - 2 micaceous shale

0 -1 silt, clay
1 - 2 greywacke, clay

0 - 2 silt, clay
2 - 3 gqreywacke, clay

D -1 silt, clay
1 - 2 greywacke, clay

0 - 2silt, clay
2 - 3 greywacke

0 -1 silt, greywacke
1 - 2 greywacke

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 1 stiff wet clay

0 -1 clay
1 - 2 sicaceous shale

0 -1 silt, clay
1 - 2 greywacke , clay

0 -1 silt, clay



BV §60

BV 861

BKV 862

BKV 863

BKV 864

BKV 865

BKV 866

BKV 867

BEV 868

BKY 869

BKV 870

BKV 871

BKV 872

BKV 873

BKV 874

BRV 875

BXV 876

BKV 877

BKV 874

BV §79

16000

16000

16000

16000

16000

16000

16000

16000

16000

16000

16000

16000

16000

16000

1300

1350

1400

1450

1500

1550

1600

1650

1700

1750

1800

1850

1900

1950

250
300
350
400
4590

500

1 - 2 greywacke , clay

0 -1 silt
1 - 2 qreywacke

0 -1 silt
1 - 2 greywacke

0 - 1silt
1 - 2 greywacke

0 -1 silt
1 - 2 greywacke

0 -1 silt
1 - 2 shale

0
2

2 clay
3 micaceous shale

=
]

1 ¢lay
2 greywacke

ot
|

1 silt
2 greywacke

— €D
' 1

<>
1

1 silt, clay
2 shale

—n
1

<
1

1 silt, clay
2 greywacke

[y
t

<>
[}

1 silt, greywacke
2 qreywacke

—
i

<>
L

1 silt, pisoliths
1 - 2 qreywacke

0 - 1 silt, shale
1 - 2 micaceous shale

L)
1

2 clay, gravel, shale
J shale

(o]
]

2 clay, gravel, shale
3 shale

oo <
]

'

<>
]

1 greywacke

[—3
I

1 silt, shale
2 micaceous shale

oy
]

=)
]

1 silt, shale
7 micaceous shale

—
]

<
'

1 silt, shale
92 micaceous shale

—_
1

1 silt, shale
9 micaceous shale

— >
1




BKV 880

BKV 881

BKV 882

BKV 883

BKV 884

BKV 885

BXV 886

BKV 887

BKV 388

BKV 889

BKV 890

BKV §91

BKV 892

BKV 893

BKV 894

BKV 895

BKV 896

BKV 897

BKV 898

BKV 899

BEV 900

16000

16000

16000

16000

16000

16000

16009

16000

16000

16000

16000

16000

16000

16000

16009

16000

16000

16000

16000

16000

16000

2000

2050

2100

2150

2200

3250

2300

2350

2400

2450

2500

2550

2600

2650

2700

2750

2800

2850

2900

2950

3000

0 - 2 silt, clay
2 - 3 limonite, shale, 10% quartz

0 - 1 silt, shale
1 - 2 micaceous shale

0 - 1 silt, shale
1 - 2 nicaceous shale

0 -1 silt, clay
1 - 2 micaceous shale

0 -1 silt, clay
1 - 2 nicaceous shale

0 -1 silt, clay
1 - 2 nicaceous shale, 10% quartz

0 - 2 silt, clay
2 - 3 clay, greywacke

0 -1 silt, clay
1 - 2 shale

0 - 2 silt, clay, shale
2 - 3 shale

0
1

1 silt, shale
2 shale

0
1

1 silt, greywacke
2 greywacke

0 - 1 silt, greywacke
1 - 2 greywacke

0 - 1 silt, greywacke
1 - 2 greywacke

0 -1 silt
1 - 2 micaceous shale

0 - 2 clay, silt, shale
2 - 3 micaceous shale

0 -1 silt, clay
1 - 2 greywacke

0 - 2 silt, clay, shale
2 - 3 spotted micaceous shale

0 - 2 silt, clay, shale
2 - 3 micaceous shale, clay

0 - 2 silt, clay
2 - 3 sicaceous shale, chert?, clay

0 - 2 silt, clay, greywacke
2 - 3 greywacke, 5% quartz

0 - 2 silt, sandy clay



2 - 3 greywacke

BKV 901 316000 3050 0 - 2 silt, sand, cemented gravel
2 - 3 clay, greywacke

BKV 902 a 16000 3100 0 -1 silt, clay
1 - 2 clay, greywacke

BKV 903 216000 3150 0 - 1 silt, clay
1 - 2 micaceous shale

BKV 904 216000 3200 0 - 1 silt, clay
1 - 2 nicaceous shale

BV 905 216000 3250 0 -1 silt, clay
1 - 2 nicaceous shale

BKV 906 316000 3300 0 -2 gilt, clay
2 - 3 micaceous shale

BRV §07 5 16000 3350 0 - 4 silt, clay, qreywacke
4 - 5 clay, greywacke

BKV 908 316000 3400 0 - 2 silt, clay
2 - 3 micaceous shale

BKV 909 217000 3700 0 -1 silt, clay
1 - 2 nicaceous shale

BKV 910 2 17000 3650 0 -1 silt, clay
1 - 2 micaceous shale

BV 91t 2 17000 3600 b - 1 silt, clay
1 - 2 micaceous shale

BKV 912 217000 3550 0 -1 silt, clay
1 - 2 micaceous shale

BRV 913 217000 3500 0 - 1 silt, clay
1 - 2 nicaceous shale

BRV 914 217000 3450 0 -1 silt, clay
1 - 2 micaceous shale

BKV 915 317000 3400 0 - 2 silt, clay
2 - 3 micaceous shale

BKV 916 2 17000 1350 0 -1 silt, clay
1 - 2 micaceous shale

BKV 917 317000 3300 0 - 2 silt, clay, quartz gravel
2 - 3 clay, shale

BRV 918 317000 3250 0 - 2 silt, clay
2 - 3 clay, shale

BV 919 217000 200 0 - 1 silt, clay
1 - 2 clay, shale

BEV 920 2 17000 3150 0 -1 silt, clay
1 - 2 shale, minor quartz



BKV 921

BKY 922

BKV 923

BKV 924

BKV 925

BKV 926

BKV 927

BKV 928

BKV 929

BKV 930

BKV 931

BKV 932

BKV 933

BRV 934

BEV 935

BKV 936

BKV 937

BKV 938

BKV 939

BKV 940

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

17000

3100

3050

3000

2950

2900

2850

2800

3750

2100

3650

2600

2550

3500

2450

2400

2350

2300

2250

2200

2150

0 -1 silt, clay
1 - 2 greywacke

0 - 2 silt, clay
2 - 3 picaceous shale

§ - 2 silt, clay
2 - 3 micaceous shale

0 -1 silt, clay
1 - 2 micaceous shale

0 -1 silt, clay
1 - 2 greywacke

0 - 1silt, clay
1 - 2 greywacke

0 - 2 silt, clay, greywacke
2 - 3 clay, greywacke

0 - 2 silt, clay, greywacke
2 - 3 greywacke, 10%quartz, limenite

0 - 2 silt, clay, gqreywacke
2 - 3 clay, greywacke

0 - 2 silt, clay, greywacke
2 - 3 clay, gqreywacke

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 2 silt, clay
2 - 3 picaceous shale

0 - 2 silt, clay
2 - 3 micaceous shale

0 - 1 silt, shale
1 - 2 sicaceous shale

0 -1 silt, shale
1 - 2 micaceous shale

0 - 2 silt, micaceous shale
2 - 3 micaceous shale

0 - 1 silt, shale
1 - 2 nicaceous shale

0 - 2 silt, clay, shale
2 - 3 micaceous shale

0 - 1 silt, shale
1 - 2 nicaceous shale

0 - 1 silt, shale
1 - 2 greywacke




BKV 941

BXV 942

BKV 943

BKV 944

BRV 945

BKV 946

BKV 947

17000

17000

17000

17000

2100

2050

2000

1950

0 - 1 shale
1 - 2 micaceous shale

0 - 2 silt, shale
2 - 3 nicaceous shale

0 - 2 silt, shale
2 - 3 siliceous shale

0 - 4 silt, clay
4 - 5 clay, shale?/mafic?, 10% quartz

0 - 2 silt, clay, micaceous shale
2 - 3 nicaceous shale

0 -1 silt, clay
1 - 2 greywacke

0 - 1 silt, qreywacke
1 - 2 lithic greywacke



APPENDIX 11 - ASSAYS

Vacuns Bedrock Drilling File: VACSARPT.WS 30/03/%4 Au Bu(R)  As Au Au{R) Au(R}  Cu Pb  In Ag
RudVG  AsAVG  ppm ppa ppa  ppb ppb ppb ppas  ppa ppm  ppo
Prospect  HolelD North Bast 2RL ppb ppr 0.01 ©0.01 1 1 1 1 1 2 1 0.5
11181
E30194 11181 E3019811363
SouthREG ~ BKV265  1200.0  11200.0  1000. 81 - 8 b 6 - 43 104 L
SouthREG  BKV286  1150.0 11200.0 1000, a8 -8 ] - -2 28 L
SouthREG ~ BKV267  1100.0  11200.0  1000. 18 - 18 1 1 - 13 non I
SouthREG  BKVZ68  1050.0  11200.0  1000. 11 -1
SouthREG ~ BKV269  1000.0 11200.0  1000. b - b

SouthREG  BXKV270 950.
SouthREG  BRV2T71 900,
SouthREG  BKV272 8590.
SouthREG  BKV273 800,
SouthREG  BKV274 750,
SouthREG  BKV275 700.
SouthREG  BRV276 650.
SouthREG  BKV277 600,
SouthRBG  BKV278 1050,
SouthREG  BKV279  10090.

11200.0 1000,
11200.0 1000,
11200.0 1000,
11200.0 1000,
11200.0 1000,
11200.0 1000,
11200.0 1000,
11200.0 1000,
10400.0  1000.0
10400.0  1000.0

DD D DD DD DD DD O

SouthREG  BKV280 $50.0  10400.0  1000.0 - 1 - - 2% 1209 L
SouthREG  BKVasl 500.0 10400.0  1000.0 § - 3 5 - - ¥ % N [
SouthREG  BKV282 §00.0  10400.0  1000.9 -

SouthREG  BRV284 700.0  10400.0  1000.0
SouthREG  BKV28H 650.0  10400.0  1000.0
SouthREG  BKV286 600.0  10400.0  1000.0
SouthREG  BKV2§7 550.0  10400.0  1000.0
SouthREG  BKV288 500.0  10400.0  1000.0
SouthRBG  BKV289 450.0  10400.0  1000.0
SouthREG  BKV290 -1600.0 11200.0  1000.0
SouthREG  BKV291  -1650.0 11200.0  1000.0
SouthREG ~ BKV292 -1700.0 11200.0  1000.0
SouthREG ~ BKV293  -1750.0  11200.0  1000.0
SouthREG  BKV294  -1800.0  11200.0  1000.0
SouthREG ~ BKV2%5  -1850.0  11200.0  1000.0
SouthREG ~ BKV296 -1900.0 11200.0  1000.0
SouthREG ~ BKV297  -1950.0  11200.0  1009.0
SouthREG  BKV29s  -2000.0 11200.0  1000.0
SouthREG  BRV299  -2050.0 11200.0  1000.0
SouthREG ~ BRVIOD -2100.0 11200.0  1000.0
SouthREG ~ BKV3OL  -2150.0  11200.0  1000.0
SouthREG  BKV302 -2200.0 11200.0  1000.0
SouthREG  BKV303 -2250.0  11200.0  1000.0
SouthREG  BKV3O4  -2300.0 11200.0  1000.0
SouthREG  BKV30S  -2350.0  11200.0  1000.0
SouthREG ~ BRVI06  -2400.0 11200.0  1000.0
SouthREG ~ BKV30?T  -2450.0  11200.0  1000.0
SouthREG ~ BKV308  -2500.0  11200.0  1000.0
SouthREG  BKV309  -2550.0 11200.0  1000.0
SouthREG  BRV310  -2600.0  11200.0  1000.0
SouthREG ~ BKV311  -2650.0 11200.0  1000.0
SouthREG  BRV3IZ  -2700.0 11200.0  1000.0
SouthREG  BRVILI  -2750.0 112000  1000.0
SouthREG  BRVIL4  -2800.0  11200.0  1000.0
SouthREG ~ BKV31S  -2850.0  11200.0  1000.0
SouthREG  BKV316  -2900.0 11200.0  1000.0
SouthREG  BKV31T  -2950.0 112000  1000.0
SouthREG ~ BRV31§  -3000.0 11200.0  1000.0
SouthREG  BRV319  -3050.0 11200.0  1000.0

t
—

0
0
0
0
0
0
0
0
0
0
0
0
0
0
SouthREG  BKV283 750.0  10400.0  1000.0
0
0
0
0
0
0
0
0
0
0
0
0
0
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I 1 ¢

[ §

SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG

BKV3I20
BKV321
BKV322
BKV3I23
BRVI24
BKV325
BEV326
BKV32T
BKV328
BKV329
BKV330
BRV3dL
BKV332
BKV3I3d
BRV334
BKV135
BXV336
BKV33T
BKV338
BKV339
BKV340
BRV341
BKV342
BEV343
BKVI44
BKV345
BKV346
BKV347
BKV34§
BKV349
BKV350
BKV351
BKV352
BKV353
BRV354
BKV355
BKV356
BKV357
BKV358
BKV359
BRV360
BKV361
BKV362
BKV363
BEVI64
BKV365
BKV366
BXV367
BKV368
BKV369
BKV3T0
BRVITL
BKV3T2
BKV3T3
BKVIT4
BKV3TH
BRV3TH
BKVITT
BKV3T8
BKV3TY
BKV380

-3100.0
-3150.0
-3200.0
-3250.0
-3500.0
-3550.0
-3600.0
-3650.0
-3700.0
-3750.0
-3800.0
-4000.0
-3250.0
~-3200.0
-3150.0
-3100.0
-2000.0
-1950.0
-1900.0
-1850.9
-1800.0
-1750.0
-1700.0
-1650.0
-1600.0
-1550.0
-1500.0
-1450.0
-1400.0
-1350.0
-1300.0
-1250.0
-1200.0
1300.0
1250.9
1200.0
1150.0
1100.0
1059.0
1000.0
950.0
900.0
§50.0
§00.0
750.0
100.0
650.0
600.0
550.0
500.0
450.0
400.0
350.0
300.0
250.0
200.0
150.0
100.0
50.0

0.0
-50.0

11200.
11200.
11200.
11200.
11200.
11200.
0
11200.0
11200.0
0
11200,
11200,
D
10400,
10400.
10400,
0
10400.
10400.
10400.
10400,
10400.
10400.
10400.
10400,
10400,
10400,
10400.
10400,
10400.
10400.
10400.
10400.
9600.
9600,
9600.
0

11200

11200

10400

10400

9600

9600.

9600

9600

0
0
0
0
0
0

0
0

0
0
0

0
0
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0

0
9600.0
9600.
9600.
9600.
9600.
9600.
9600.
9600.
9600.
9600.
9600.
9600,
9600,
9600,
9600.
9600,
9600.
9600.
9600.
9600.
9600.
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

1000
1000

1000.0
0
1000.
1000.
1000,

1000

1000

1000,

1000

1000.
1000.
1000.

1000

1000,
1000.
1000,
1000.
1000.
1000.
1000,
1000.
1000.
1000.

0
1000.0
1000.0
0

1000

1000

1000,
1000.
1000.
1000.
1000.
1000.
1000,

1000
1000

1000.
1000,
1000.
1000.
1000,
1000.
1000.
1000.
1000.
1000,
1000.
1000,
1000,
1000.

1000

1000.
1000.
1000.
1000.
1000.
1009.

1009
1000
1000

0
0

0
0

0
D
0
0
0
0
0
D

0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0

0
0
N
0
0
0

0
0

0
0
0
0
0
0
0
0
0
A
0
0
0
0
0
0
0
.0

A0

1
I
I
L
!
4
1
L
!
L
b
b
I
I
I
L
b
L
L
L
I

o
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29
33
32
10
39
12
21
10

13

45
12
33
14
10
12

127
39
49
4%
80
54
63
Y



SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG

SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG

BKV381
BKv3g2
BKV383
BKV384
BKV385
BEV386
BKV387
BKV388
BKV389
BKV390
BKV391
BKV392
BKV393
BEV394
BKV395
BEV396
BKV397
BKV398
BKV399
BKV400

11285
E30195
BKV401
BKV402
BKV403
BKV404
BKV405
BKV406
BKV407
BKV404
BKV409
BKV410
BKV411
BKV412
BKV413
BKV414
BKV415
BKV416
BRV4LT
BKV418
BKV419
BKv420
BRv4al
BKV422
BKV423
BKV424
BKV425
BKV426
BKV427
BKV428
BKV429
BKV430
BKV431
BKV432
BKV43]
BKV434
BRV435
BKV436
BRV43T
BKV438

-100.0
-150.0
-200.0
-250.0
-300.0
-350.0
-400.0
-450,
-500,
-550.0
-600.0
-650.0
-700.0
-750.0
-800.0
-850.0
-2750.0
-2800.0
-2850.0
-2900.0

-2950.0
-3000.0
-3050,
-3100,
-3150.0
-3200.0
-3250.0
-3300.0
-3350.
-3400.
-3450.0
-3500.0
-3550.0
-3600.0
-3650.0
-3700.0
-3750.0
-3800.0
-3850.0
-3900.0
-3950.0
-3500.0
-3450.0
-3400.0
-3350.0
-3300.0
-3250.0
-3200.0
-3150.0
-3100.0
-3050.0
-3000.0
-2950.0
-2900.0
-2850.9
-2800.0
-2400.0
-2350.0

9600.0
9600.0
9600.0
9600.0
9600.0
9600.0
9600.0
9600,
9600.
9600.0
9600.0
9600.0
9600.0
9600.0
9600.0
9600.0
9600.0
9600.0
9600.0
9600.0

9600,
9600.
9600.
9600.
9600.
3600.
9600,
9600.
9600.
9600.
9600.
9600.
9600.
9600,
9600.
9600,
9600,
9600.
9600.
9600.
9600.
8800.
§800.
8800.
8800,
§800.
8800,
§800.
§800.
§800.
§800.
§800.
8800,
§800.
§800.
8800,
§800.
8800,

o o

oooocoooooooooocooooooco

[N = A

P IR = I

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000,
1000.
1000,
1000.
1000,

[~ T i A —

1000.
1000.
1000.
1000,
1000,
1000,
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000,
1000,
1000.
1000,
1000,
1000,
1000,
1000.
1000,
1000,
1000,
1000.
1000,
1000,
1000,
1000,
1000,
1000.
1000,
1000.
1000,
1000.0

=3 =

L]

ooococooccooooooooooo

P~ == T =g

mwmwmmmmmmmmmmwwwr—aow—-

u‘\mu’!mmmcﬂmu‘lmm(J'!LﬂmmmmmmuﬂuﬁmmuﬂmmmmmmLrlu'lu’lgrl(:‘l(_hwm

L\)O—'l—‘h—*b—‘h—ll—*t\)uwl——'l——‘l—“)—-‘l—*b—*k—‘l—*b—‘\o

L -
0.30 0.26
b b
L -
[5 -
L -
L -
L -
L -
L -
L -
L -
L f
L -
L -
L -
L -
L -
1 b
L -
L -
L -
L -
L -
b b
L -
L -
L -
L -
L -
]'J -
L -
L -
L -
L L
L -
L -
L -
L -
L -
L -
L -
L -
1 b
L -
L -
L -
L -
L -
L -
b L
L -
L -
L -
L -
L -
L -
L -

ub—it_—‘b—-\l——-\o——-*wr—-b—hr‘b—‘\:“r‘b—éb-—ﬁv—hb-—‘o—-hl—-\l}.)l—dl.\)ul—-ib——‘ub—.b——‘cﬂ‘-‘D—-'!—‘Nx_—‘c‘c"l—“m

N'—“'—‘*—‘E*'—*’—‘NWMU‘L—‘C"C"C"C"I:“C:‘C‘\G

1
230

250

2

14
3
17

10
17
11

50
3
4

f

[



SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SOUthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
gouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
§outhREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
§outhREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SoULhREG
SouthREG

BKV439
BKV440
BKV441
BKV442
BKV443
BKv4ded
BKV445
BKV446
BRV447
BKV448
BKV449
§KV450
BKV451
BKV452
BKV453
BKV454
BKV455
BKV456
BKv457
BKV458
BKV459
BKV460
BEV461
BKV462
BKV463
BKV464
BRV465
BKV466
BKV467
BKV468
BEV469
BKV4T0
BRV4T1
BKV472
BKV4T3
BKV4TY4
BKV4T5
BKV476
BRV4T7T
BRV4T8
BRV479
BKV480
BKV481
BKV482
BRV483
BKV484
BEV445
BKV486
BEV447
BKV488
BKV489
BKV490
BKV491
BKV492
BEV493
BRV4%4
BKV495
BKV496
BKV497
BKV498
BKV499

-2300.0
-3250.0
-2200.0
-2150.0
1350.0
1300.0
1250.0
1200.0
1150.0
1100.0
1050.0
1000.
950,
900.
§50.
§00.
150,
700,
650,
600.
550.
500.
450,
400.
350,
300.
250,
200,
150.
100,
50.

0.
-50.
-100,
-150.
-200.
-250,
-300.
-350.
-400,
-450.
-500,
-550.
-600.
-650,
-700.
-750.
-800.
-859.
-900.
-950,
-1000,
-1050.
-1109,
-1150.
-1200.
-1250.
-1300.
-1350.
-1400.0
-1450.0

SO D D

D DD DD DO D O DD DD D D DT D D D DT DD

§800.0
§800.
§800.
§800.
§800.
§800.
8800.
8800.
8800,
§800.
8800,
8800,
8800.
8800,
8800.
§800.
§800.
8800.
§800.
8800.
§800.
§800.

§800.0 .

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
§800.0
§800.0
8800.0
8800.0
§800.0
§800.0
§800.0
§800.0
§800.0
§800.0
§800.0
§800.9
§800.0
8800.0
§800.0
§800.0
§800.0
§800.0
8800.9
§800.0
§800.0
8800.0
8800.0
§800.0
§800.0
§800.0
§800.0
§800.0
8800.0
§800.0
8800.0
§800.0
§800.0
§800.0
§800.0
8800.0
§800.0
§800.0

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

TN N A AN OTTONOMOTO T OO OO OTUNW WD G T WL Q1O N WO AN NG WG Onan Wn e onnanwn G W wr G on

<o
Ve N T )

149
270

DO s

—
e

o
GO G DD DO MO L3 G b DO DO e e b G b et bbb b b b b b et b b DO b b b DO G0 BN OO0 b ket OGN wd DD 03 b < b e b b e e D G

—

e N o

Tad

=3
r_—'r‘c-*t_—'c-*t.—'r‘r_—'l.—‘t_—'c-‘r:"c_—c*r-v_—-:-c'*r*c—'l_—'l:":*rr«:‘*rr»—ac—'r:ﬂc‘cﬁrc‘r‘brrrrr‘r‘rC"c_—-x_—'c':-*t.—'t_—'c*r‘rt_—‘x:-'ru.—'t.—-:-'

—_— DD

69
140
270

[ ]

—
—
DD DO b 3 b T ked b T e DD

=R e DO GO DN GO b e On

=]

[ry —
G G DO DD D O bt Gl b DD B3 B B b G bt = T E B A B b e e e DO

oo

[¥¢]



e

FE)

st

SouthREG

SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
gouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG

BKV500

11333
£30196
BKVA01
BKV502
BKV503
BKV504
BKV505
BKV506
BEVS07
BKV508
BEV509
BKV510
BKY511
BKY512
BKV513
BKV514
BKV515
BKV516
Y
BKV518
BKV519
BKV520
BRVS21
BRV522
BRVS23
BKV524
BKV525
BKV526
BKV5217
BKV528
BKV529
BKV530
BKV531
BKV532
BRVH33
BKV534
BKV535
BKV536
BKVE3T
BKV538
BKV539
BKV540
BKV541
BKV542
BEV543
BRV544
BKV545
BKVS46
BKVE4T
BKV548
BKV549
BKV550
BRVS51
BKVS52
BKV553
BRV554
BRV555
BKV556
BKVH57

-1500.0

-1550.0
-1600.0
-1650.0
-1700.0
-1750.0
-1800.
-1850.
-1308.
-1959.
-2000.
-2050.
-2100.
1500.
1450.
1400.
1350.
1300,
1250.
1200,
1150,
1100.
1050,
975.
925.
850,
800,
750.
100,
850,
600.
550,
500,
450,
400,
380,
300.
250.
200.
-50.,
-100,
-150.
-200.
-250.
-400.
-459.
-500.
-550.
-600.
-650,
-700.
-1900.
-1950.
-2000.
-2050.
-2100.
-2150.
-2200.0

oococooocoooooooooocoo@cooooooooooooooocooooo

P R R S

8800.0

8800.0
§800.0
§800.0
8800.0
§800.0
§800.0
§800.0
8800.0
§800.0
§800.0
§800.0
8800.0
§000.0
§000.0
§000.0
8000.0
§000.0
§000.0
§000.0
8000.0
§000.0
8000.0
§000.0
8000.0
§000.0
§000,0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
8000.0
§000.0
8000.0
§000.0
8000.0
§000.0
8000.0
§000.0
§000.0
§000.0
§000.90
8000.0
§000.0
§000.0
§000.0

1000.0

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0

30

30



SouthREG
SouthREG
SouthREG
gouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SOuthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG

SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG

BKV558
BKVH59
BKV560
BKV561
BKV562
BKV563
BKV564
BKV565
BEV566
BKV567
BKV568
BKV569
BKV570
BKV5T1
BKY572
BKV573
BKV574
BKV5TH
BKV5T6
BKV577
BKVST8
BKV579
BKV580
BEV5S1
BKV582
BEVA83
BKV584
BKV585
BKY586
BRV587
BKV588
BKV589
BKV590
BKV591
BKV592
BKV593
BKV594
BKV595
BKV596
BKV597
BKV598
BKV599
BKV600

11357
E30199
BEV601
BKV602
BKV603
BKV604
BEV605
BKV606
BEV607
BKV608
BKV609
BKV610
BKV611
BKV612
BKV613
BKV614
BKV615

-2250.
-2300.
-2350,
-2400.
-2450.
-2500.
-2550.
-2600.
-2650.
-2700.
-2750.
-2850.
-2900.
-2950.
-3000.
-3050,
-3100.
-3150.
-3200.
-3250.
-1300.
-3350.,
-3400.
-3450.
-3500.
-3550,
-3600,
-3650.
-3700.
-2500,
-2450,
-2800,
-2400.
-2350.
-2300.
-2250.
-2200,
-2159.
-2100.
-2050.
-2000.
-1950.,
-1900,

-500.
-450,
-400,
-350,
-300.
-250.
-200,
-150.
-100.

-50.

50.
100,
150,
200,

0
0
0
0
0
0

8000.0
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
8000.0
§000.9
§000.0
§000.0
§000.0
§000.0
§000.
§000.
§000.0
§000.0
8000.0

0

0
0

§000.
§000.0
§000.0
§000.0
§000.0
§000.0
§000.0
8000.0
§000.0
§000.0
§000.0
7200.0
7200.0
7200.0
1200.0
7200.0
7200.0
7200.0
7200.0
7200.0
7200.0
7200.0
7200.0
7200.0
7200.90

7200.
7200,
1200,
7200,
7200.
7200,
7200.
7200,
1200,
7200.
7200,
7200.
1200,
7200.
7200.

O DD D DD D OO D DO D

1000.0
1000.0
1000.0
1000.0
1000.0
1000.90
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1600.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

1000.
1000.
1000,
1000.
1000.
1000,
1000.
1000,
1000,
1000,
1000.
1000.
1000.
1000.
1600,

DT CD DD D DD DD DO

Nb—*b—‘b—-—‘ND—-‘I.\)L».)w&-—-‘I-—-'b—*)——.l——-l'.\)b—-‘l—‘k—il.\.)!——‘l—l)—‘w)—*HHNMMNMHwM!—'MND—‘NN.&NM

OO CGad LN 1 DD O OO O3 O DO DD O3 OO b

L DD

DO G LI =] boh bd A e b b b b b Ge3 R b b bt B ON e 0 O o D e D e OO DD G

36
13

et bt 3 = b = fa b b b e DD R R G

L\)wu‘l\’r‘l._‘r‘I'__‘E“*‘—“C“F""C.‘“O-’O-—"'—'I:“HMHG\A&-H\DHO\&»\IE‘\’HH@%MM&»@L\)D—'

36
19

b et ] ] e b B T B e s DD Y o

wp——a:—-.—aw:—*wwwr::-»——-b—*:-‘m»dr'l_—‘w»—ana»—-w:-'rrwwwwwv—-wwrmw»—*wwhwm

B a2 N I DD S D DD DS G DD B DS DD b

L N |



SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG

BKV616
BKV617
BKV618
BEV619
BXV620
BRV621
BKV622
BKV623
BKV624
BEV625
BKVE26
BKV627
BKV628
BEV629
BKV630
BKV631
BXV632
BXV633
BKV634
BKVE35
BKV636
BKV63T
BKV638
BEV639
BRV640
BEVE41
BKV642
BKV643
BKV644
BKV645
BKV646
BRVE47
BXV648
BRV649
BKV650
BEVES1
BKVE52
BKV653
BKV654
BKV655
BKV656
BRV65T
BKVE58
BKV659
BKV660
BRVE61
BKV662
BKV663
BKV664
BKV665
BKV666
BKVE6T
BKV668
BEVE69
BKV670
BKV6TL
BKV6T2
BKV6T3
BKV6T4
BKV675
BKV6TH

250.0
300.0
350.0
400.0
450.0
500.0
550.0
600.0
650.0
700.0
750.0
§00.0
§50.0
900.0
950.0
1000.0
1050.0
1100.0
1150.0

1200.0

1250.0
1300.0
1350.0
1650.0
1600.0
1550.0
1500.0
1450.0
1400.0
1350.0
1300.0
1250.0
1200.0
1150.0
1100.0
1050.0
1000.0
950.0
900.0
§50.0
800.0
750.0
700.0
650.0
600.0
550.0
500.0
450.0
400.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0
-50.0
-100.0
-150.0
-200.0
-250.0

1200.
7200.
7200.
7200,
7200.
7200.
7200.
7200.
7200
7200.
7200.
7200,
7200,
7200,
1200.
7200,
7200,
7200.
7200,
7200.
7200.
1200
7200.
6400.
6400.
6400,
6400.
6400
6400.
6400,
6400.
6400
6400.
6400.
6400.
6400,
6400,
6400,
6400,
6400,
6400.
6400,
6400
6400,
8400
6400,
6400.
5400.
6400.
6400,
6400.
6400,
6400.
6400
6400,
6400.
6400.
6400,
6400.
6400,
6400.

0
0
0
0
0
0
0
0

A

0
0
0
0

0
0
0
0
0
0
0
0

A0

0
0
0
0
0

A
0

0
0

0

0
0
0
0
0
0
0
0

0
0

A

0

0

0
0
0
0
0
0
0

0
0

0

0
0
0
0
0
0

1000.0
1000.0
1000.
1000.
1000.
1000,
1000.
1000.
1000.
1000,
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1006,
1000.
1000,
1000.
1000.
1000.
1000.
1000,
1000.
1000.
1000,
1000.
1000,
1000,
1000.
1000.
1000,
1000.
1000.
1000.
1000,
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000,
1000.
1000.
1000.

ooeoocoooooooocoooocooooooooooooooooooo

oocoooooooooooo

o D D D 2

—

—

—
b BB OO LD ON L 00 B2

o DO DD



SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SOuthREG
SouthREG
SouthREG
SouthREG
SouthREG

SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthRBG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
§outhREG
SouthREG
SouthREG
SouthREG

BRV6T7
BKV6T8
BKVET9
BKV680
BKV681
BKV6s2
BKV683
BKV644
BKV685
BKV686
BRV6ST
BKV6383S
BKV689
BKV690
BKVeIL
BKV692
BKV693
BKV694
BKV695
BKV696
BKV697
BKV698
BXV699
BEVT00

11398
£30200
BRV701
BKV702
BKVT03
BKVT04
BEVT05
BRV706
BEVT07
BKV708
BEVT09
BKVT10
BKVT11
BKV712
BEVT13
BKVT14
BKV715
BKVT16
BRVILY
BKVT18
BKV719
BEVT20
BKV721
BKV722
BKV723
BKV724
BKV725
BKV726
BKV727
BKV728
BEVT29
BKYT30
BKV731
BKV732
BEVT33
BKV734

-300.
-350.
-400.
-450.
-500.
-550.
-600,
-650.
-100.
-750.
-800.
-850,
-900.
-950.
-1000.
-1050.
-1100.
-1150.
-1250.
-1300,
-1350.
-1400.
-1450.
-1500,

-1550,
-1600.
-1650,
-1700.
-1750.
-1800,
-1850,
-1900.
-1950,
-2000.
-2050.
-2100.
-2150,
-2200.
-2250.
-2300,
-2350,
-2400,
-2450.
-2500.
-2350.
-2300.
-2250.
-2200.
-2150,
-2100.
-2050,
-2000.
-1950,
-1900.
-1850,
-1800,
-1750.
-1700.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Lo = TR I~ = Q= Qe ]

6400.0
£400.0
6400.0
6400.0
5400.0
6400.0
6400.0
6400.0
5400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0

6400.0
£400.0
400.0
6400.0
6400.0
8400.0
6400.9
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
6400.0
8400.0
6400.0
6400.0
6400.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0

1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

1000.0
1000.0
1000.
1000.
1000,
1000.
1000.
1000.
1000.
1000,
1000.
1000,
1000,
1000,
1000.
1000,
1000,
1000.
1000,
1000.
1000.
1000.
1000,
1000,
1000,
1000.
1600,
1000.
1000,
1000,
1000.
1000.
1000,
1000.

DD D D D D D DD DD DO DO

o o

PR N — R = R R - - L B

-] —
Cad LY a3 DN b Cad DD N O s KD

I~ 2% oo — s N
ED s I DD O O S =l OO DD bed A

—
-
o Cad

(=2}
wn
O T DD D DO e T DO DS

—

-3
[T

11

215
135

DO = DO s O B

j%)
-3 D =D s OO B OO —3 I G e GO DD

T s b OO W OO &2 N WO OO

86
19

15

a0

oo
oo oo Oy L

11

33
140
23

£ oD OO bt

DD CD WN I e O e T B

—
oo

(=)
— <
[ L I .o SR PCIRW. SR SR R R

-3
o

11

210
140

. G [T B e

o)
-3 D A dEm ON O DO 00 ] - G B O DD

-3 — o Cad B O DD
N D D GO S O O OO

§6
19

75

a0

<o oo O Wn

11

3
140
23

[ %] b
=GO B L O e OO

—

Sa) O [ ]
o B SO DD O OB OO0 ON OO DD



SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG
SouthREG

HouleyCK
HouleyCk
HowleyCK
HowleyCK
HowleyCk
HowleyCk
HowleyCK
HowleyCK

BKV735
BKV736
BKVT37
BKV738
BKV739
BKV740
BKV741
BKVT42
BKV743
BKVT44
BKV745
BKV746
BRVT47
BRVT48
BKV749
BKY750
BKV751
BKVT52
BEV753
BKV754
BKV755
BKV756
BKV757
BKV758
BKV759
BKV760
BKV761
BXV762
BKV763
BKV764
BKV765
BKV766
BXV767
BKV768
BKVT69
BKVT70
BRV7T1
BKVI72
BKV773
BEVTT4
BKVT75
BKV176
BKVT77
BKV778
BKVT79
BKVT80
BKV781
BRV782
BKVT83
BKV784

11443
£30358
BKV825
BKV826
BRV827
BKVS28
BKV829
BKV830
BKV831
BKV832

-1650.0
-1600.0
-1550.0
-1500.0
-1150.0
-1100.0
-1050.0
-1000.0
-900.0
-850.0
-800.0
-750.0
-700.0
-650.9
-600.0
-550.0
-500.0
-450.0
-400.0
-350.0
-300.0
-250.0
-200.9
-150.0
-100.0
-50.0
0.0
50.0
100.0
150.0
200.0
250.0
300.0
350.0
400.0
§50.0
500.0
550.0
600.0
650.0
700.0
750.0
§00.0
§50.0
500.0
950.0
1000.0
1050.0
1100.0
1150.0

1500.0
1450.9
1400.0
1350.0
1300.0
1250.0
1200.9
1150.0

5600.0
5600.0
5800.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600,
5600.
5600,
5600,
5600.
5600.
5600.
5600.
5600.
5600.
5600,
5600,
5600.
5600.
5600.
5600.
5600,
5600.
5600,
5600,
5600
5600
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5600.0
5800.0
5600.0

0
0
0
0
0
0
)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

13300.0
13300.0
13300.0
13360.0
13300.0
13300.0
13300.0
13300.0

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000,
1000.
1000.
1000,
1000.0
1000.9
1000.0
1000.0
1000,
1000,
1000.0
1000.0
1000.0
1000.0
1000.0
1060.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1600.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.9
1000.0
1000.0
1000.0
1000.0

1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

a3
22

260
330

13

50

10

40

A

C b b O 3 a3 D b OO B R e e B

—

»——-‘:_—~t.\.>t_—‘»—-|:—‘wf—-r:"wu—awc\zu—-»—-mw»—awocwcﬂ»—ac\c‘*wmc\;ha»—-rr

90
23
23

260
340
1

22
20

260
320
L

13

50

10

40

21

o o DD OO B ]



HowleyCK
HowleyCK
HowleyCk
HowleyCK
RowleyCK
HowleyCK
RowleyCK
HowleyCK
HowleyCK
HowleyCK
RowleyCK
HowleyCK
HowleyCK
HowleyCK
HowleyCK
HowleyCK
HowleyCk
HowleyCK
HowleyCk
HowleyCK
RowleyCK
HowleyCk
HowleyCK
HowleyCX
HowleyCK
HowleyCX
HowleyCK
HowleyCK
HowleyCk
HowleyCX
HowleyCK
HowleyCK
RowlayCK

HowleyCK
KowleyCK
HowleyCX
HowleyCk
HowleyCK
HowleyCK
HowleyCK
HowleyCK
HowleyCK
HowleyCk
HowleyCk
RouleyCK
HowleyCK
HowleyCk
HowleyCK
HowleyCK
HowleyCK
HouleyCK
HowleyCk
HowleyCK
HowleyCK
HowleyCk
HowleyCK
HowleyCk
RowleyCK

BKVE33
BKV834
BKV835
BKV836
BRV837
BKV838
BKV839
BKVE40
BEVE4L
BKV342
BRVE43
BKVE44
BKV845
BKV846
BEV847
BKV848
BEVE49
BRV850
BKVE51
BEVE52
BKVE53
BKV854
BKV855
BKV850
BKV857
BKV858
BKV859
BKV860
BKV861
BKVE62
BKVE63
BKV864
BRV865

11444
£30365
BKV866
BKV867
BKVE63
BKVE69
BKV870
BKVET1
BKV872
BKV873
BKVET4
BKV8TH
BKV876
BKVET7
BKVE78
BKV8T9
BKVE30
BEVESL
BKVE82
BKVE83
BEVE84
BKV885
BKVE86
BKVE4T
BKvess
BKV39
BKVE90

1100.
1050,
1000,
950.
900.
§50.
800,
150.
100,
650.
600.
550.
500.
450,
400.
350.
300,
250.
200.
150,
100.
50.
0.
-50.
-100,
-150.
-200.
-250.
-300.
-350.
-40¢,
-450.
-500.

1309.
1350.
1400.
1450.
1500.
1550,
1600.
1650.
1700,
1750,
1800,
1850.
1900,
1950,
2000,
2050,
2100,
2150,
2200,
2250.
2300,
2350,
2400.
2450.
2500.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

oD O O

13300.0
13300.0
13300.0
13300.0
13300.0
13300.0
13300.0
13300.0
13300,
13360.
13300,
13309.
13300,
13300.
13300,
13300.
13300,
13300.
13300.0
13300.0
13300.0
13300.0
13300.0
13300.0
13300.0
13300.0
13300.0

0

0

0

0

0

0

ED D DD D D

13300.
13300,
13300,
13300.
13300.
13360.

16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16000.0
16600.0
16000.0
16000.0
16000.0
16000.0

1000.
1000.
1000,
1000.
1000,
1000.
1000.
1000.
1000,
1000,
1000,
1000,
1000.
1000.
1000,
1000,
1000.
1000.
1000,
1000.
1000,
1000,
1000,
1000,
1000,
1000.
1000,
1000.
1000.
1000.
1000.
1000.
1000,

1000,
1000.
1000.
1000.
1000.
1000.
1000,
1000.
1000,
1000.
1000.
1000.
1000.
1000.
1000,
1000.
1000,
1000.
1000.
1000.
1000,
1000.
1000.
1000,
1000.

ooooooooooooooooo

FoIR SR R~

-

C“’—‘C“I’_"E"‘E"E“C"l:—‘i——‘l_—"‘—‘t_""-‘t_—‘C‘P—'b——‘s—-‘t—-‘:"l—"—"’—“’—*'—“r‘mowﬂb—*r

0 a3 a2 G OO T DD e o DD

NMC“ML\JHC“WOD—*P—‘WO—*L\)M

—

(-]
—

—
u1!:—‘t_—'|:"'v—--u.>|_—1c-'|_—*»—->-—a:ﬁr.—lrrp—ar»—-wwl—hrmrwrwobﬂn—a»—-

(% RN I e S



HowleyCK
HowleyCK
HowleyCK
HowleyCK
HowleyCk
HowleyCK
HowleyCK
HowleyCX
HowleyCk
HowleyCK
HowleyCK
HowleyCK
RowleyCK
HowleyCK
HowleyCk
HouleyCK
HowleyCK
RowleyCK
HowleyCK
RowleyCK
HowleyCK
HowleyCK
RowleyCK
RowleyCK
HowleyCk
HowleyCK
HowleyCk
HowleyCK
HowleyCK
RowleyCK
HouleyCK
HowleyCk
HowleyCk
HowleyCK
HowleyCK
HowleyCk
HowleyCk
HouleyCk
HowleyCK
HowleyCK
HowleyCK
HowleyCK
HowleyCk
RowleyCK
HowleyCK
HowleyCK
HowleyCK
HouleyCK
HowleyCK
HowleyCK
HowleyCK
HowleyCX
HouleyCK
HowleyCK
HowleyCK
FouleyCK
HowleyCK

BRVE91
BKV892
BKV893
BEV894
BKV895
BKV§96
BKV897
BKVE98
BKV899
BKV900
BKV901
BEV902
BKV903
BKV904
BKV905
BKV906
BKV907
BRV908
BKV909
BKV910
BKV9Ll
BEV912
BKV913
BKvo14
BKV915
BKV916
BKV917
BKV918
BKV919
BKV920
BKV921
BKV922
BKV923
BKV924
BKV925
BKV926
BKV927
BKV928
BKV929
BRV930
BKV931
BKVY32
BKV933
BKV934
BKV935
BKV336
BKV937
BEV93S
BKV939
BKV940
BKV941
BKV942
BKV343
BKV944
BKV945
BRY946
BKV947

2550.0
2600.0
2650.0
2700.0
2750.0
2800.0
2850.0
2900.0
2950.0
3000.0
3050.0
3100.0
3150.0
3200.9
3250.0
3300.0
3350.0
1400.0
3700.0
3650.0
3600.0
3550.0
3500.0
3450
3400
3350.0
3300.0
3250.0
3200.0
3150.0
3100.0
3050.0
3000.0
2950.0
2900.0
2§50.0
2800.0
2750.0
2700.0
2650.0
2600.0
2550.
2500.
2450,
2400.

0
0

0
2350.0
2300.0
2250.0
2200.0
2150.0
2100.0
2050.0
2000.0
1950.9
1900.0
1850.0
1800.0

0
0
0

16000.
16009,
16000.
16000,
16009.
16000,
16000.
16000.
16000.
16009.
16000.
16000.
16000
16000,
16000.
16000
16009.
16000
17000.
17000,
17000.
17000.
17008,
17000,
17000
17000
17000.
17000.
17000,
17009.
17000.
17000.
17000.
17000.
17000.
17000,
17000.
17000,
17000
17000,
17000.
17000.
17000,
17000,
17000.
17060.
17000,
17000.

17000,

17000,
17000.
17000.
17009.
17009.
17000,

17000.

17000.

0
0
0
0
0
0
0
0
0
0
0

0
Jd

0
0

0

0

.0

0
0
0

0
0

0
R
0

0
0
0
0
0
0
0
0
0
0
0

0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

2 2 2
2 2 2
2 2 1
1 L 1
2 3 2
2 1 2 2 1
4 3 §
3 2 3
3 b b
5 2 1
2 b 3
§ b 5 ] b
2 L 4
4 3 §
3 b 5
1 2 1 1 2
5 2 15 15 2
5 3 5 { 3
1 b b
2 b 3
1 L b
1 1 b
1 b b
1 1 b
0 1 120 180 1
3 1 5
1 L 2
2 2 1
1 L 1
1 b 1
1 b 1
1 1 1
1 b b
1 L L
1 L L
1 b 1
1 b L
i b b
1 b L
1 f L
1 L L
1 b L
1 L L
1 b 1
1 2 L
1 b b
1 b L
1 1 b
1 L L
0 1200 180 I
b 1 1 4 L
1 2 L
1 b L
1 b L
1 L b
1 1 i
1 b b



Zl xjpuaddy



BROCK'S CREEK CHINATOWN

REPORT ON A PRELIMINARY SURVEY OF SITES OF CULTURAL
HERITAGE SIGNIFICANCE AND A REVIEW OF LIKELY IMPACT OF
MINERAL EXPLORATION PROPOSALS

prepared for -

CYPRUS GOLD AUSTRALIA CORPORATION

by -

PETER FORREST

HERITAGE CONSULTANT

GPO BOX 88, DARWIN, N.T., AUSTRALIA 0801
TEL. (089) 41 0435  FAX. (089) 41 2972



BROCK'S CREEK CHINATOWN

REPORT ON A PRELIMINARY SURVEY OF SITES OF CULTURAL
HERITAGE SIGNIFICANCE AND A REVIEW OF LIKELY IMPACT OF
MINERAL EXPLORATION PROPOSALS

TABLE OF CONTENTS
PART CONTENTS PAGES
ACKNOWLEDGMENTS 1
THE BRIEF ii - i
1.00 INTRODUCTORY 1-4
2.00 HISTORIC AND PHYSICAL 5-15
STATUS
3.00 SIGNIFICANCE 1? -23
4.00 MACT OF PROPOSALS 24
5.00 MANAGEMENT
CONSIDERATIONS 25
6.00 SOURCES AND REFERENCES 26
MAP AND DRAWINGS Following

Page 26



ACKNOWLEDGMENTS

The consultant would like to record his appreciation of the assistance given by a
number of people during the project. This assistance greatly facilitated the work.

Graham Miller of Cyprus Gold Australia Corporation commissioned and directed
the project and facilitated its conduct. Senior exploration geologist Clive Kirk
assisted the field stages of the project. Their assistance was effective and greatly
appreciated.

Thanks are extended to Phillip Hughes of Kinhill and to Pamela Ruppin of
Minenco for making available the very useful reports on relevant work in the
region undertaken by Kinhill.

My colleagues Peter Dermoudy and Scott Mitchell greatly assisted the project
with their specialist contributions in architectural assessment and measurement
(Dermoudy) and archaeology (Mitchell).

Brock's Creek Chinatown Heritage Sites Report Page i




BRIEF FOR HERITAGE SITE SURVEY
BROCKS CREEK CHINATOWN AREA

Preambile.

Cyprus Gold Australia Corporation ("Cyprus") is currently undertaking mineral
exploration work in the vicinity of an historic site known as the former Brock's
Creek Chinatown. The site area is that described by Pearce (1983) from page
234, particularly the area shown in Site Map 54 and map at page 482.

Cyprus is anxious to avoid or minimise any adverse impacts which its exploration
work may have upon the site. It therefore desires to commission work which will
clearly identify the site and define the area of significance; which will suggest
measures which may be taken to avoid or moderate any adverse impacts; and
which will serve as a basis for any official consideration of the proposals,
particularly in the context of Conservation Commission proposals for heritage
site presentation and interpretation in the area.

To that end Cyprus has engaged Peter Forrest ("the consultant") to undertake
the work specified in this Brief.

The Brief

The consultant will compile a report which will -

1. Identify, survey, record the current physical and historic status of historic sites
in the area, including a review of the documentation compiled by Pearce;

2. Assess and describe the significance of historic sites so identified, having
regard to established criteria, including that laid down by the Australian Heritage
Commission;

3. Determine the impact of proposed mining exploration activities in or near the
area,

4. Make recommendations designed to avoid or minimise disturbance of
identified sites;
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5. Suggest ongoing management strategies, having regard to proposals advanced
by the Conservation Commission of the NT to develop heritage site presentation

and interpretation facilities in the area.

The consultant will submit a draft of his report to Cyprus pefore finalisation. At
the conclusion of the project the consultant will submit to Cyprus three copies of
his final report, which will include maps, plans, and photographs sufficient to

illustrate location, current physical status, and the mining exploration proposals.

Brock's Creek Chinatown
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1.00 INTRODUCTORY

1.01 THE TASK

This work arose out of the proposals of Cyprus Gold Australia Corporation
(Cyprus) to intensify its mineral exploration activities in the vicinity of the former
Brock's Creek Chinatown.

The site, although generally known to be an area of potentially considerable
heritage significance, was not listed under the heritage protection provisions of
any law of the Commonwealth or the Northern Territory, and was not subject to
any legal constraints on the intended exploration activity. Cyprus nevertheless \
resolved that the site should be surveyed with a view to determining the location
and extent of heritage values, and that those values should be taken into account
during future exploration activity.

The consultant was therefore asked to assess and describe the area of potential
significance, and to suggest measures which might be taken to avoid adverse
impacts. (see Brief, pages ii - iii hereof).

The consultant visited the site on 20 July 1993, when the project and the site was
discussed with Cyprus representatives, and with Bob Alford, Director of the
National Trust of Australia (NT). Subsequently a Brief for the required work
was drafted and approved by Cyprus and noted by Mr. Alford. _

Documentary research was then undertaken. Field work at the site was
conducted on 2 August 1993, by the consultant, assisted by Peter Dermoudy
(architectural considerations) and Scott Mitchell (archaeological considerations).
Maps and drawings were then compiled, and this report was then drafted.

During field work the boundaries of the suggested areas of significance as
defined by the field team were discussed with Cyprus representatives. During
these discussions it proved to be possible for Cyprus to define the locations of its
exploration works in such a way as to avoid any direct physical impact on areas
of suggested heritage significance. Those areas of suggested significance were
flagged with coloured plastic tape.

Brock's Creek Chinatown Heritage Sites Report Page 1
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1.02 THE SITE
Reference should be made to the maps and photographs herewith.

The site is described as the former Brock's Creek Chinatown site and environs.
There are no intact structures in the area, which could best be described as
including a number of building foundations and a wide scatter of artefacts,
indicating the site of former habitation.

It is located on the southern edge of Brock's Creek township, some 800 metres -
from the former Brock's Creek railway siding.

The site includes the ruins of the former Kwan Sing Di Temple, situated on the
bottom of a slope which rises in a northerly direction toward the township and
railway siding. South and east of the temple site, on generally lower ground
falling away to a creek flat, is a former Chinese residential area. An outlier of this
latter area was found, about 600 m to the west of the temple site. It appeared
that gardening may have been carried out on the creek flats to the south of the
temple and habitation sites - although it was not necessary to validate this
supposition because no exploration works were proposed on or near those flats.
The whole area showed signs of radical recent disturbance, particularly by bottle
collectors who appear to have recently excavated at many places. In some places
discarded bottles lay on the ground, and at others broken glass indicated that
bottles had been broken during or after excavation. Recent mineral exploration
work has also taken place in the area, although generally it was obvious that care
had been taken to avoid damaging sites of suggested significance. However, it
was noted that one costean had recently been cut northward from near the dry
well or shaft, and between the temple site and the adjacent levelled earthen floor

area to the west (see measured drawing).

Conditions for field work were good, with almost all ground surfaces revealed by
recent burning of grass and other vegetation.

Brock's Creek Chinatown
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PLATE ONE - Looking northward to the temple site (middle ground), from the
habitation area to south. Note track intersecting area, between temple site and
habitation area.
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2.00 HISTORIC AND PHYSICAL STATUS

2.01 HISTORICAL OVERVIEW

The general history of the Brock's Creek Chinatown locality was very adequately
outlined by Pearce in his 1982 report. (References here are to Volume 4 of that
report). It was not necessary or possible within the scope of the present work to
undertake an investigation of original sources, and Pearce's report is substantially
relied upon here.

According to Pearce, Chinese prospectors began arriving in the nearby Howley
and John Bull reef areas from 1878. Many left for Margaret River and ‘
Fountainhead in 1880, but drifted back from 1881. A rush to the line of reef
between John Bull and Brock's Creek broke out in mid 1884, involving about
400 Chinese. About 300 Chinese were working near Brock's Creek in early
1885, and a Chinese township of bark huts had been established on Burgan's
Creek at the present Brock's Creek Chinatown site. (Pearce 87).

Chinese were active on both reef and surface claims "throughout the 1890s and
1900s", and Chinese businesses and market gardens were established. In 1895
the Brock's Creek Chinatown mining populat‘ion was estimated at between 245
and 286. (Pearce 87 - 88).

On 7 November 1895 a great fire destroyed much of Brock's Creek Chinatown,
including several shops and 30 grass humpies. More damage was done in 1900
when Europeans went on a destructive rampage through Chinatown. (Pearce
88).

By 1905 the Brock's Creek population had dwindled to between 100 and 150. In
1917 only 17 Chinese from Brock's Creek applied for miner's rights, and by the
early 1940s only a few pensioners remained.

Pedersen also treats the general history of Brock's Creek. She says that Brock's
Creek "began as a mining camp in the early 1870s but by 1886 a large Chinese
population, housed in bark humpies was well established." (Pedersen 11)

The population of the town fluctuated through the 1880s, being at times "quite
large", but it seems that a fair average figure would have been about 20 or 30
Europeans and up to 200 Chinese people. The Chinese came and went,

Brock's Creek Chinatown Heritage Sites Report Page S
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periodically forsaking Brock's Creek for places such as the Margaret River
diggings, but returning when ephemeral fields petered out, or when dry weather
made alluvial working difficult. (see Pedersen 60, and generally).

In common with other Top End mining areas, Brock's Creek diminished in
population and importance from the first years of this century. However, with the
exception of Pine Creek, Brock's Creek was more enduring than the other Top
End mining settlements. In 1907/1908 it had five registered Chinese owned
businesses, and one Chinese business in fact survived until 1939. (Pedersen 63).

By 1891 the town is said to have had a European population of 20, and 2
Chinese population of 120 - lower than in earlier years. (Pedersen 66). The
Chinese population in the Top End generally dwindled from about this time,
having peaked in 1888.

THE KWAN SING DI TEMPLE

The Kwan Sing Di temple is presumed to have been built circa 1894 - 1897. It
was constructed of a bush timber frame, clad and roofed in corrugated galvanised

“iron, on a concrete slab. (Pearce 85). A forecourt extended south from the main

building, and two large stone lions were originally supported by the concrete
plinths which are still on the site, but are now rolled aside and pushed askew.
(Pearce 853). .

The temple was in use until early 1942. Then, in late 1942 or early 1943, soldiers
from the military police detachment based at the Brock's Creek Detention
Barracks destroyed much of the temple. The stone lions were broken and
removed, while the interior of the temple was looted and burned. After the war
the stone lions were located by members of Darwin's Chinese community. They
were repaired and incorporated in the 1959 restoration of the Sing Goon Temple
in Darwin. (Pearce 86).

The Brock's Creek Chinese temple was one of several temples on the mining
fields, others being located at Pine Creek, Union Reefs, ;md the Twelve Mile.
(McCarthy 9).

Brock's Creek Chinatown
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PLATE SIX - Wrought iron angle wall support - noted at several places at the
former temple site and at adjacent foundations to west of temple.
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PLATE SEVEN - Slotted post at temple site, probably once used to support a
flagpole




2.02 PHYSICAL STATUS OF THE SITE

THE TEMPLE

Reference should be made to the measured drawings with this report. These
drawings document the physical status of the temple site as observed on 2
August 1993.

Little significant variation from Pearce's 1981 observations was noted. (See

Pearce 85).

CHINATOWN RESIDENTIAL AREA

This area, to the south and east of the temple site, has previously been described
by Pearce (1982), McCarthy (1986), and Kinhill (1993).

McCarthy said that "this site has an extensive array of surface remains. The
layout of buildings and structures is obvious with many foundation walls and
floors (with evidence of door openings) still intact. The most dominant feature is
the temple area with huge timber posts cut off at a low level. Obvious artefacts
include ceramiss, glass, and ironware representing many aspects such as cooking,
sleeping, and day to day life. ... Although some ransacking for bottles has taken
place, there are many undisturbed areas, especially in and around the structures,
which would undoubtedly reveal much about the form and function of the
buildings. The integrity of this site is much higher than at Pine Creek ... "
(McCarthy 58).

Kinhill reviewed a number of sites in the Pine Creek region in an effort to create
a basis for the comparative assessment of site of Chinese origin in the Union
Reefs area. Kinhill concluded that Chinese sites the region contain several types
of structures, including ovens, building floors, fireplaces, forges, and temple
remnants. Brock's Creek was one of three places having temple sites - the others
were Twelve Mile and Pine Creek.

Brock's Creek Chinatown Heritage Sites Report Page 9




PLATE EIGHT - Bottle dump, located to north east of temple site. The bottles
appear to be of World War Two and more recent origin.
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PLATE NINE - Costean, looking southwards to the end of the costean, between
the temple site and foundations located to west of temple.

Brock's Creek Chinatown Heritage Sites Report Page 10




il

L]

1 i

AL i

[}
e

PLATE TEN - Foundations, located to west of temple site (see measured

Brock's Creek Chinatown

drawing).
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ARCHAEOLOGICAL OBSERVATIONS

Note that in the case of each of the four areas of scatter referred to below the
areas were selected after being seen to contain artefact densities exceeding 1
artefact per square metre. The boundaries of these areas were marked (see map).

AREA ONE - THE TEMPLE COMPLEX

Previous archaeological research at this locality revealed a concentration of
Chinese structures, and a rich, though highly disturbed, scatter of glass and
ceramics (Bell 1983:120-121; Pearce 1982 Vol 4: 85-87). A central feature of
these remains was the temple, consisting in 1981 of a concrete floor, two
concrete encased post holes, a section of a rock and concrete plinth and 2 2.1m
high standing wooden post. Pearce (1982 Vol 4: 85-86) also recorded four or
five earth floors edged with rock, a rock hearth, and a small iron and concrete
fireplace. All structural features described by Pearce (1982 Vol 4:85-87) were

relocated and found to be intact.

It is likely that more structural features remain to be identified at this site. Two
collapsed rock platforms, a possible collapsed rock fireplace, a packed earth
floor with cement edging and a cement basin were also noted. The latter had
been excavated into the ground and measured approximately 1m x 1m x 20cm.
Nonetheless, the boundaries of many features are indistinct, due to the density of
archaeological remains and prior disturbance of the ground surfaz:e. Detailed
archaeological mapping and test-pitting will be required to confidently identify

the complete set of structures on the site.

A dense and diverse assemblage of artefacts has been deposited on and around
the temple and the associated habitation structures (marked by earthen
foundation platforms, some including stone elements). This scatter covers an
area of 180m (N-S) by 150m (E-W) (see map). Artefacts tend to be distributed
in a highly clustered pattern, with the highest densities on and adjacent to the
earth platforms. Densities in these areas reached >100/m2, while averaging 5-
10/m2 elsewhere. Site boundaries are highly distinct, with artefact densities

falling quickly to nil with distance from the main temple/habitation complex.

Artefacts on the Brock's Creek Chinese habitation site appear to date from two
distinct periods of occupation. The most common type of artefacts are whole or
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broken beer bottles, occurring individually or in clusters containing up to
approximately 100 bottles. Most bottled bear raised letters on the base consisting
of the letter "M" and 3 digits. These bottles almost certainly date from World
War Two, when a large military base was established in the immediate vicinity.

The artefact scatter also includes large quantities of highly fragmented artefacts
dating to the late nineteenth or early twentieth century. Older glass fragments are
mostly pieces of rolled-lip Hoboken case gin bottles, together with some light
green beer bottles with an omphalos base, and some dark green beer bottles with
an omphalos base. Pottery consists mostly of highly fragmented, undecorated .
celadon bowls and cups. Ceramics also include shards from at least two large
earthenware storage jars, bases from a small number of hard paste porcelain
bowls with blue dynastic seals, several types of stoneware, and a small number
of hard paste porcelain shards decorated with Chinese symbols.

Bricks, numerous sheets of corrugated iron, iron machinery fragments, metal
drums, a square based metal tank, iron pipes and metal buckets (of which only -
one was intact), were also observed on this site. Smaller artefacts included iron
rings, food tins with soldered lids, frying pans, a shovel, a tin matchbox, metal
door hinges and door locks, fragments of metal pots and bowls, enamelled billies
and basins, and wire billyhooks.

AREA TWO - CORRUGATED IRON AND MACHINERY

A scatter of corrugated iron sheets, iron bars and iron machinery fragments
measuring 8m x 5m. The ground surface on which this material has been
deposited is mounded to a height of 10 - 20 cm. It is not clear whether this
material was deposited as a result of early mining activities or later occupation
during WWIL

AREA THREE - CHINESE ARTEFACT SCATTER

A dense and relatively discrete scatter of bottle glass and ceramics spread over an
area of 20m x 10m. The ground surface in this locality has been extensively
excavated, probably with a mechanical excavator. These excavations, almost
certainly the work of bottle collectors, have exposed large numbers of artefacts
on the ground surface. Artefact densities are greater than 50 / m2 across most of
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the area, and most exposed artefacts are highly fragmented. Glass fragments
dominate the assemblage, although it also includes fragments of a brown
stoneware jug, several blue porcelain bowls with blue dynastic seals, a fragment
of a light blue porcelain bowl with dark green Chinese characters, and fragments
of a light blue porcelain cup. No structural remains were observed within the
scatter. It is probable that any associated structural remains have been destroyed.

AREA FOUR - CHINESE AND WORLD WAR TWO SCATTER

An assemblage of material dating to the WWII period, together with some
distinctively Chinese artefacts. The most common artefacts on the site consist of
bottles, metal drums, cans and méchinery fragments which date to the World
War Two period. Several standing wooden posts, and a platform constructed
from rock and iron sheeting are also likely to date from this period. Sheets of
corrugated iron are features of the scatter, although it is not clear to which

period these date to.

Although dominated by World War Two material, the assemblage also includes a
relatively small number of artefacts that are either clearly Chinese in origin, or
date to the late nineteenth or early twentieth century. These include fragments of
large stoneware jars, pale blue porcelain fragments with blue Chinese decoration,
Hoboken gin bottles, shovels, numerous buckets, a horse's bridle, lengths of
chain, and food tins with soldered lids. An unusual artefact was a shovel filed on
three sides to form a post-hole digger. Artefacts pre-dating the World War Two
period occur in densities of between 1 /10m2 and 1/ m2.

The area of this scatter may have served as the habitation site for Chinese market
gardeners, who are known to have worked on the alluvial flats immediately to
the south (cf. Pearce 1982: Site Plan 51). Agricultural activities are reflected by
an iron hoe found approximately 50m to the south of Scatter 4.
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3. 00 ASSESSMENT OF SIGNIFICANCE

3.01 METHODOLOGY FOR ASSESSMENT

In assessing the possible heritage significance of the elements of the Brock's
Creek Chinatown area, regard has been had to established definitions and
criteria, especially those employed by the Australian Heritage Commission.

The consideration of whether a site has heritage significance, and the degree of.
that significance, needs to be undertaken in several steps.

Firstly, the question must be asked whether the site has any particular heritage
value (significance) at all. If it is thought that the site has some heritage
significance, then it must be asked what degree or level of significance does it
have?

The answers to these questions will inevitably be subjective, but the application
of established criteria will reduce the degree of subjectivity.

There are many definitions of the term "heritage" and the synonymous term
"national estate”. A simple definition is - "A nation's heritage is the stock of
things and places which the community wants to keep and look after because
those things have special scientific or cultural value for present or future
generations of people.” )

Alternatively, heritage is "the things we ought to keep", or "those natural,
Aboriginal and historic places in Australia which should be kept for present and

future generations".

The Hope Committee of Inquiry Into the National Estate (1974) defined the
national estate as "those elements of the natural environment, the Aboriginal
environment, and the historic environment which are of special value to the

Australian community, present and future."

One of the results of the Hope Committee's work was the eventual passage of
the Australian Heritage Commission Act (1975), and the establishment in 1976
of the Australian Heritage Commission. The Act contained a definition of the
national estate which has come to be generally adopted since 1976, and the
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Commission has devised a set of criteria which assist in the application of the
definition.

Because the definition and the criteria are authoritative, and are widely known
and understood, they have been adopted and applied for the purposes of this
report.

Section 4 (1) of the Australian Heritage Commission Act provides that the
national estate (which may be taken as being synonymous with heritage) consists
of "those places, being components of the natural environment of Australia or the
cultural environment of Australia, that have aesthetic, historic, scientific or social
significance or other special value for future generations as well as the present -

community."

Section 4 (1A) goes on to provide (without limiting the generality of the above
definition) that a place will be part of the national estate if it has significance
because of any of the following criteria:

"(a) its importance in the course, or pattern, of Australia's natural or cultural
history;

(b) its possession of uncommon, rare, or endangered aspects of Australia's
natural or cultural history;

(c) its potential to yield information that will contribute to an understanding of
Australia's natural or cultural history;

(d) its importance in demonstrating the principal characteristics of

(i) a class of Australia's natural or cultural places; or i

(ii) a class of Australia's natural or cultural environments;

(e) its importance in exhibiting particular aesthetic characteristics valued by a
community or cultural group;

(f) its importance in demonstrating a high degree of creative or technical
achievement at a particular period,

(g) its strong or special association with a particular community or cultural group
for social, cultural or spiritual reasons,

(h) its special association with the life or works of a person, or group of persons,
of importance in Australia's natural or cultural history."

It should be noted that the Australian Heritage Commission Act definition and
criteria make no reference to considerations such as resource use or economic

value, which are not relevant factors in determining national estate or heritage
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value. Such matters may affect management decisions, but they do not assist in
the process of deciding what constitutes heritage.

The Australian Heritage Commission has developed guide-lines to assist in
applying the criteria laid down in (a) to (h) above. So far as sites of possible
cultural heritage significance are concerned, these guide-lines are -

Criterion (a) - importance in the course or pattern of Australia's natural or
cultural history -

* importance in exhibiting unusual richness or diversity of ... cultural features.

* importance for their associations with events, developments, or cultural phases
which have had a significant role in the human occupation and evolution of the
nation, State, region, or community.

Criterion (b) - its possession of uncommon, rare or endangered aspects of
Australia's natural or cultural history -

* importance in demonstrating a distinctive way or life, custom, process, land

use, function or design no longer practised, in danger of being lost, or of
exceptional interest.

Criterion (c) - its potential to yield information that will contnbute to an
understandmg of Australia's natural or cultural history -

* importance for information contributing to a wider understanding of the history
of human occupation of Australia.

Criterion (d) - its importance in demonstrating the principal characteristics of a
class of Australia's natural or cultural places or a class of Australia's natural or
cultural environments -

* importance in demonstrating the principal characteristics of the range of human
activities in the Australian environment (including way of life, philosophy,
custom, process, land use, function, design or techmque)

Criterion (e) - its importance in exhibiting particular aesthetic characteristics
valued by a community or cultural group -

R p—
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* importance for a community for aesthetic characteristics valued by a
community or particular cultural group.

Criterion (f) - its importance in demonstrating a high degree or creative or
technical achievement at a particular period - "

* importance for their technical, creative, design or artistic excellence, innovation

or achievement.

Criterion (g) - its strong associations with a particular community or cultural

group for social, cultural or spiritual reasons -

* importance as places highly valued by a community for reasons of religious,

spiritual, cultural, educational or social associations.

Criterion (h) - its special association with the life or works of a person, or group
of persons, of importance in Australia's natural or cultural history -

* importance for their close associations with individuals whose activities have
been significant within the history of the nation, State, or region.

These guide-lines are applied by the Australian Heritage Commission in
considering nominations for inclusion of places on its Register of the National
Estate.

It should be noted that a site is not required to possess more than one of the
characteristics referred to in the definition and guide-lines before it acquires
national estate significance. However, in practice many sites will have multiple

values justifying a ranking of national estate value.

The Northern Territory has recently enacted the Heritage Conservation Act
1991. This legislation does not in itself define criteria for the assessment of
heritage significance, but it does establish a framework designed to ensure that
sites having the following characteristics are most likely to be identified -

(a) of significance in the evolution and pattern of the Territory's natural or
cultural history;

(b) possessing rare, endangered or uncommon aspects of the Territory's natural
or cultural history;
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(c) demonstrating the prime characteristics of a class of the Territory's heritage
places or objects;

(d) of significance for their strong association with the life or works of a notable
person or persons associated with the Territory;

(e) possessing technical, design, or aesthetic qualities of significance;

(f) of significance because of special association with a Territory community for
social, cultural or spiritual reasons; or

(g) of significance for their potential to yield information which will contribute to
a better understanding of Territory heritage.

The Heritage Conservation Act 1991 provides for the further development and
adoption of criteria for the assessment of significance by regulation. Regulations

to this effect have not yet been promulgated, but their form has been under active
consideration.

It is understood that the criteria proposed to be adopted under the Northern
Territory Heritage Conservation Act will be identical, for all practical purposes,
with the Australian Heritage Commission definitions and criteria.

Both the Australian Heritage Commission Act and the proposed Territory
legislation leave the level of significance as a matter of professional judgment.
However, established processes exist to assist the objectivity of that judgment.

These processes involve - ]

(1) assembling the data known about a place;

(i) assessing each piece of data against the relevant criterion and applying a
qualitative rating;

(1ii) making an overall assessment of the significance of the place based on the

assessments against individual criteria.

This process will result in a place having either very low; low; moderate; high; or
very high to outstanding significance. (Australian Heritage Commission working
paper 1990 p. 10).

Places which have very low, low, or even moderate ratings of significance may
not deserve inclusion on the Register of the National Estate, but nevertheless
they may be of interest or value in the regional or local context.
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For the purposes of this study the Australian Heritage Commission's definitions
and criteria are adopted and applied, on the basis that sites which achieve a high
to very high or outstanding ranking of significance are regarded as being of
national estate value, sufficient to justify inclusion on the Register of the National
Estate. Sites of lesser levels of significance might be regarded as having local,
regional, or Territory significance.
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3.02 THE SUBJECT SITES - ASSESSMENT OF SIGNIFICANCE

Clearly, the Brock's Creek Chinatown sites are of heritage significance when
tested against any one or several of the above criteria.

The involvement of Chinese people in Top End mining from 1874 was of great
historical consequence. The Chinese dominated on the Top End goldfields (their
population there in 1888 of about 6,000 outnumbering whites by almost ten to
one), and although they were numerous and important on other goldfields,
nowhere else did they achieve the same numerical dominance as they did in the -
region north of Katherine. Even after the mining activity petered out, the Chinese
remained a most important group in the Top End community.

Sites and artefacts left behind on the mining fields by the Chinese are therefore of
potential value in illustrating or evidencing important themes or sub-themes in
Australia's history.

It is thought that the Brock's Creek sites are of national estate value under the
Australian Heritage Commission criteria because they -

* exemplify a major theme in Australian history;

* have the potential (archaeological) to yield information which will contribute to
an understanding of Australia's history;

* in the case of the Temple site, there are strong associations with the spiritual
values of an important cultural group. ’

Similarly, the sites are of significance when tested against the parallel criteria
used under the Northern Territory's Heritage Conservation Act. It is understood
that the National trust of Australia (NT) has now nominated the sites for
registration under the provisions of that Act.

The above findings concerning confirm the results of work undertaken by Kinhill
in a 1993 study. Kinhill approached the question of significance from a
standpoint of comparative assessment of numerous Chinese sites in the region,
and a consideration of their value for the archaeological evidence they were
thought to contain. ..

After analysing field data, Kinhill concluded that the most valuable and
significant Chinese sites in the region, from an archaeological viewpoint, were
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those at Union Reefs and Pine Creek. These sites were thought to contain the
largest number and highest diversity of structural remains, and the highest
diversity of artefacts. These sites were therefore thought to be of high
significance, while other Chinese sites, including Brock's Creek, were not
archaeologically comparable. (Kinhill 8).

Thus Kinhill stressed the value of the sites because of the evidence they
contained, evidence which was thought likely to yield information which will
contribute to an understanding of Australia's history.

Brock's Creek Chinatown, in Kinhill's view, "holds great historic significance as a
centre for Chinese residential and cultural activity in the area. It was the longest ‘
continually occupied Chinese settlement in the Pine Creek region, and one of the
first to be established. The site contains remains of wide variety of Chinese
activities, and large quantities of glass, ceramic and metal artefacts remain.
Nonetheless, this site is in a relatively poor state of preservation, and is under
possible threat of destruction from resumption of mining activity." (Kinhill 12).

It should be noted that in the view of the National Trust Kinhill's comparative
analysis of the Union Reefs Chinatown sites and Brock's Creek "may now be
outdated in view of the impending (mining) works at Union Reefs. The Brock's
Creek precinct in toto, and the Chinatown sites in particular tend to take on
enhanced significance as a result." (letter Alford to Forrest, 15 September 1993).
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4.00 IMPACT OF PROPOSED MINERAL EXPLORATION
WORKS

Upon conclusion of field work to locate and describe sites of possible )
significance, discussions were held with Clive Kirk, senior exploration geologist.

It was noted that proposals for drilling in the area involve a line of drill holes
running from east to west, about 300 metres north of the temple site. This work
will have no direct-impact on the sites of significance, provided that care is taken
not to allow machinery to cross the area of significance. This can be avoided by
the measures described in the following section of this report.
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5.00 MANAGEMENT CONSIDERATIONS

The exploration works as presently proposed (drilling and costean trenches) do
not involve any work closer than an east - west line about 300 m. north of the
temple site, thus well clear of sites of significance.

The main risk of damage to the sites thus arises not from direct impacts, but
rather from incidental careless human activity. The risk of this can be minimised,
and discussions were held between the field team and Cyprus representatives to
achieve this minimisation.

The sites were flagged so as to clearly define them, and the ambit of the flagged
area was then discussed with the Exploration Manager. It was agreed that steps
would be taken by Cyprus and its contractors and employees to keep all
machinery and other possible adverse agencies well clear of the flagged areas.

It is believed that these steps should adequately safeguard the sites during the
exploration phase.

It should be noted that the Brock's Creek area has been suggested as an area for
possible visitor presentation within a proposed Northern Territory wide scheme
for the presentation of cultural heritage sites, along the Stuart Highway spine
from Kulgera to Darwin. It is suggested that the proponents of this scheme
(National Trust and the Conservation Commission) should consider the values of
the Brock's Creek area, and the possibility of integrating the mterpretatlon of
heritage sites with the presentation of modern mining activity.
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CYPRUS GOLD AUSTRALIA

BROCKS CREEK CONTROL

STN A.M.G. _ MINE GRID
NUMBER EASTING NORTHING EASTING NORTHING RL GL
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BC1S 761303.934 B510684.680 8611.015  2506.433 120.63 120.34
BC16 761612.397 8508500.633  9595.402 578.000 ©3.56 93.42
BCL7 756870.225 8512198.833  3I915.069 2544.266 2 92.64  92.38
BC18 755050.685 8512782.234  2005.485  2508.330 75.84  75.63
BC19 7S4574.107 B8517126.315 151.380 6863.492 65.19  &4.98
BC20 753078.755 8513813.985 ~193.081 2847.266 74.98  74.80
BCZ1 757944.65%9 BS07705.490  6382.947 -1358.941 85.54  89.3
BC22 762654.799 B8S504878.941 11751.367 -2511.063 101.77 101.59
BC23 762260.124 8S08007.979 11659.394 -3462.411 178.09 177.97
BC24 761926.871 B8505923.521 10725.373 -17S8.132 94.53  94.26
BC2S 760972.432 B8S04122.821 10404.253 -3769.754 111.78 111.66
BC26 760344.956 8503091.009 10144.031 -4948.456 128.15 128.00
BC27 751960.756 B8S07565.867 121.82% -1532.611 94.05  93.91
BC28 762518.724 8511755.426  9401.285  3949.523 121.58 121.40
cz9 776171.814 8S07839.134 23S81.007  4655.529 110.86 110.71
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{ Oxide ! Selphide ! T0TAL
$--- e R ittt ittt et ettt ittt ettt ! .- --- ----]
! ) Block | GRADE {g/t} TONNESHGRADE GOLD (ounces) ! Grade g/t TONNESXGRADE GOLD [ounces) | Grade g/t GOLD (ounces)
{Section No | Tonnes Uncut Cut Uncut Cut Uncut Cut | Tonnes Uncut Cut Uncut Cut Uncut Cut | Tonnes Uncut Cut Uacut Cut |
e fmomm e e oo e R fommm e e |
[ 1] S S b a8 1.62 1.62 48,148 48,148 1,548 1,548 | !
! | Voo 2,84 .84 41,825 41,825 1,345 - 1,345} |
! {-- Smemmomomssmesmoco-oooes - R b ﬁ mermsseossmmmmessesooe Jmmmmm e oo -1
| Section total | | 44,448 2.02 2,02 89,973 89,913 2,893 2,893 1 44,448 2.02 2.02 2,893 2,893
{mmen ! Smmmmmesss—sosssosessocoossso-oo- - oo mmm e dee oo s et |
e 1 | 18287 0.65 0.65 11,887 11,887 382 382 1 !
| 2 8001 0.86 0.86 b,881 b,881 221 221 1 | |
| K : : I 17181 0.86 14,758 14,758 175 75 |
: { | | 26967 .17 85,485 85,485 2,748 2,748 | |
Jmmmm e e e e L S e bbb Jommmmme -]
| Section total { 8,001 0.86 0.86 6,881 6,881 221 221 1 62,415 1.80 1.80 112,130 112,130 3,006 3,605 1 70,416 1.69 1.69 3,026 3,826 §
| fromee- ittt ettt ettt {ommmmmmee e --- e |
18400 1 1 27488 1.4 1.41 38,758 38,758 1,246 1,346 | 1 !
| 2 | | 22766 2.95 2,95 67,160 67,160 2,159 2,159 | !
| I 1 16109 1.38 1.38 22,230 22,230 115 115 | |
| § {51087 2.06 2,06 105,239 105,219 1,14 31,384 | |
L ! 36183 1.35 1.35 48,847 48,847 1,570 1,570 § ]
! ! - smmmmmmms et S Rt ----1
| Section total | 27,488 1.41 1.41 38,758 38,758 1,246 1,246 1 126,145 1.93 1,93 243,476 243,476 7,028 7,828 1 153,633 1.84 1.64 9,074 9,074 |
f-mmmme s §--- - R ittt | |
| 8450 1+ 103 1.34 1,3 23,722 23,722 763 763 | | |
| 2 6635 1.11 1,11 7,365 7,365 bRy 33 | |
| 3o i 25813 1.64 1.6 47,496 47,496 1,521 1,527 % !
| [ I XY KX 1.42 1.42 33,700 33,701 1,084 1,084 ) ] !
} 5 ! 18254 { 4,15 83,603 75,754 2,688 2,436 | |
! b Poo2ildd 0.98 20,701 20,701 11 666 | |
| T 1 18010 1.1 20,4710 20,1 649 649 |} ! |
{ g 1 16721 4 119 e, 6N 2,038 . 2,038 | | '
| 9 i 60262 2.35 2.35 141,616 141,616 4,553 4,553 | !
! 10 | LTI K] 2.04 3.04 62,859 62,859 2,021 2,021} !
| 11 148999 4.5 4,55 222,945 222,945 7,168 7,168 | 1
! 1 [ 19001 2.02 2.02 38,382 18,382 1,24 1,234} !
1 K | 1570 2.1 2.7 20,666 20,666 664 664 | |
! f----- mmmmmmommmmeosemoeooeconesoe ettt ettt Jemm e e s o ]
| Section total ! 82,802 1.79 1.79 148,332 148,332 4,769 4,769 | 231,835 2.15 2.72 638,268 630,418 20,521 20,269 | 314,637 2.50 2.48 25,390 25,038 |
! - - | - -- Jmmmmmmmm e m e oo oo o |
]800 1 1 7740 1.66 1.66 128,052 128,052 §,117 4,117 | |
| 21 20%8D 1.12 .12 84,790 84,790 . 2,726 2,726 | | |
] I B L1 1.04 1,08 22,367 22,387 114 719} | |
' ¢ ) aam 1.76 1.76 39,131 39,137 1,258 1,258 ¢ ! !
! 5 1 25393 0,81 0.81 20,568 20,568 661 661 | |
| 6 | Po148342 2,16 320,419 320,419 10,302 10,302 ) |
| T boo121869 1.25 . 192,336 152,006 4,898 4,898 | }
| 8 1 61586 .17 1.17 72,056 72,056 2.7 2,317 | ]
| 5 1 I YLX] 1.18 138 1,419 71,419 2,296 2,296 | !
! 101 12282 1.47 1.47 18,055 18,055 580 580 1 i |
| 1 | | 26501 1.47 1.47 38,95 38,956 1,352 1,352 | !
] 12 | 27096 L1 311 84,269 - 84,269 2,709 2,709 ¢ |
| 13 4 P11 ] .41 2.35 222,814 217,201 7,164 6,985 | |
] " A 0.9 0.96 22,837 22,837 134 134 |
| 1 1 | 13918 1.11 .11 15,449 15,449 497 497 | !
| [----- === et ettt |
| Section total | 153,746 1.90 1,90 292,401 292,401 9,401 9,401 | 592,701 1.12 1.71 1,021,124 1,015,576 32,830 32,652 | 746,447 1.76 1.7 42,231 42,083
{=--- B Dbt Fmmmmmmmmeessssomomcsseeooosooee - - e iatatal R i |
Pogsse 1 b 93920 2.60 2.60 244,192 244,192 7,851 7,851 4 | |
| 31 18730 31,53 3.52 65,930 65,930 2,120 2,120 | | !
! I ’ ’ I 21016 1.1 1.67 364,428 355,904 11,717 11,443} |
! | I Y EY] 2.53 2.53 144,595 144,595 4,649 4,649 1 '
| 5 | 18419 1.11 11T 21,550 21,550 93 693 1 |
! 6 1 20306 1.35 1,35 27,410 7413 881 881 | 1
! T 1 17385 0N 0.71 12,343 12,34 397 197 4 |
! [ | %4643 1.14 .14 62,293 62,293 2,003 2,003 | |
| 9 | | 15686 2.82 2.82 44,235 44,235 1,422 1,422 | |
| 10 T U KLY 2.22 2,22 31,864 31,864 1,00 1,024} |
! o | 147748 2.69 2,30 397,442 339,820 12,778 10,926 | |
| 172 1 |ooan 1.39 1,39 40,687 40,687 1,308 1,308 1 ]
! 13 | i 42175 0.91 0.91 38,379 38,379 1,234 1,334 | |
] 1| i 88032 1.31 1.31 115,322 115,322 3,708 3,708 | |
| 15 | 12249 2.56 2.56 31,357 31,357 1,008 1,008 | |
| R s === ! Smmmmmmemmeoe H -1
| Section total | 112,650 2.1% 2,75 310,122 310,122 3,91 9,971 1 730,535 1.82 1.73 1,331,908 1,265,762 42,823 40,696 | 843,185 1.9% 1.87 52,7191 50,667 |
R it et - ettt ! -- H !
P800 1 1 45935 1.43 1.4 65,687 65,687 2,112 2,113 | H !
! 2 | 6896 1.45 1.45 9,999 9,999 321 21y | !
| kI {1 1.4% 1.45 48,346 48,346 1,554 1,554 ) |
| i | I 127892 2.67 2.67  M1.472 341,472 10,979 10,979 ]
| 5 | 111738 2.01 2,01 224,593 224,593 1,421 7,221} |
! 6 | 107316 1.3 1.31 140,584 140,584 4,520 §,520 } |
| T} 20280 1.58 1.5 32,042 32,042 1,030 1,030 | ! |
| L | 1753 6.05 6.05 10,606 10,606 k11 341 l
' $ ! 9430 2.16 2.16 20,369 20,369 655 655 1 !
| 10 1 ] 61625 2.28 2.28 140,505 140,509 4,511 §,517 | |
! 1 | I 33263 1.00 1,00 33,263 133,263 1,069 1,069 | !
! 12 1 I 24970 1.53 153 38,204 38,204 1,228 1,228 ¢ |
| 11 ] 1 17828 1.70 1,70 30,308 30,308 974 974 | |
| "o | 234818 1.40 140 34,742 3,142 1,117 1,117 1} |
i 15 | {18715 1.4 1.45 211 a1,1n 812 812 % |
| 16 | ] 33508 0.96 0,96 32,165 32,165 1,034 1,034} |
! 1 | ] 1249 1.24 1.4 17,669 17,669 568 568 | !
) |---- - -- R R it tts - | -- - -4
| Section total | 173,111 1.4 1.41 107,729 107,729 3,464 3,464 1 620,442 1.84 1.04 1,139,962 3,139,962 36,651 36,651 | 693,553 1.80 1.80 49,115 40,115 )
{ | - : 1---- - - b - -}
Poses0 1 1 1T 1LY 1.84 27,184 27,184 8 874 1 | !
| 2 | 60466 1,03 3.03 183,212 183,212 5,890 5,890 | |
| I | 24 1.76 1,76 74,348 74,348 2,390 2,390 1 |
! i | | 61182 1.68 1.68 102,786 102,786 3,305 3,305 | |
! 5 9112 2. 2.24 20,411 20,41 656 656 | | !
' 6 ! | 11688 L2 49,791 19,1 1,601 1,601 1 i
} 7 1 | 24605 . 0.96 23,621 23,621 159 759 | |
| 8 I 13852 1.1 1.31 18,977 18,977 610 10 | !
! 5 | I 75908 1.7% 1.75 132,839 132,839 ) 4,211 14 !
| 109 8063 13.14 12.32 110,786 99,336 3,562 3,190 ) | !
| 1o b 22685 0.88 0.88 20,139 20,139 647 647 | \
| 12 | S VX1 ] 1.28 1.28 15,850 15,850 510 510 | !
! 13 | ] 7653 20,88 6.84 159,795 52,347 5,138 1,683 ¢ ]
| | ---- mommmmmmmsssomoommeeseos - -- e | -o-- -1
| Section total | 31,949 §.96 4.60 158,381 146,831 5,002 §728 1 332,865 2.35 2.02 781,357 673,909 25,122 21,667 1 64,814 2.5% 2.25 30,214 26,391}
{---- ----- {- mmmmmmmm e ! -~
} 800 1 | I 10849 16.24 5.85 176,188 63,467 5,665 2,041 | |
| 2 1 {25428 2.42 2.42 61,536 61,536 1,978 1,978 1 |
! 1 | 28562 1.68 1.66 47,413 47,41} 1,5 1,524 | !
| i | .11 2,95 2.95 34,860 34,860 1,121 1121t |
| 5 ! 971% 1.13 1.13 10,982 10,982 153 353 !
| 6 | YY) 0.%9 0.9% 25,525  35,53% 821 821 1 |
} T | 13593 1,12 1,12 15,284 15,224 489 89 4 I
! B I 1319 1.93 1.93 25,468 25,468 819 819 } !
| Jrmmm e oo s e ettt | mememmoesommmom—esoooesmmmmo—soooooono- |
| Section total | | 138,947 2.86 2.05 397,197 284,470 12,770 9,146 | 138,947 2.86 2.0 13,770 9,146 |
s {----- === et fmmmm e oo m s e s joo-- - |
[ Y11 I 5027 .U 1.1 5,731 5,11 184 BRI | !
! 7 b 25565 LU LG 29,048 39,144 931 931 1 |
! I | ] 1.36 1.36 50,878 50,878 1,636 1,636 !
| ¢ b 14946 1.83 1.8 27,351 27,381 879 879 | |
| LI {25185 1.48 1.48 210 31N 1,198 1,198 | ]
! [ I 20296 1.62 1.62 32,880 32,880 1,057 1,057 t |
! 7 | {1 1)1 0.91 0.91 45,007 45,097 1,448 1,448 | !
! R et ERRRtS --- Rt - mmmmmmmeomomemesos |
| Section total ! 5,027 1.14 1.14 5,131 5,131 184 1841 172,893 1.2% 1.29 222,563 222,563 1,156 7,156 1 177,920 1.2 1.28 7,340 7,340 1
--------------- ke o= - R R |-~ - --- -=-|
| 8s00 1 | } 21226 29,292 29,292 942 942 | ' |
H 2 | 1 26104 39,939 39,939 1,284 1,284 | H
| |-~ ---- - memmooemmme- R e ettt et it ettt !
! Section total | | 47,330 1.46 1.46 69,231 69,231 2,226 1,226 ] 47,330 1.46 1.46 2,226 2,226
Jommmm oo et ottt Jromomoen Smmmmmmmmsoososmomocooomoocoones }
] 8BS0 1} 14485 L 141 16,078 16,078 517 517 | |
! 2 I 35698 0.80 0.80 28,558 28,558 918 918 | |
! 3 ! 8231 1.9 11.94 98,278 98,278 3,160 3,160 | !
! [ o184 5.25 5.25 96,301 96,301 3,096 3,096 | !
| el ettt ittt Rt ettt !
| Section total | 14,485 L1l 1.11 16,078 16,078 517 5171 62,212 1.58 .58 223,137 3,1 1114 .14 1 76,7157 1.12 .12 7,691 7,691
e b Jomemmoem il e ittt e e ittt !
18300 1} 24513 0.88 0.88 21,589 21,589 694 694 | ! |
| 2| | 14516 1.4 1.74 25,258 25,358 812 812 | |
! - -- - e D ettt i ettt !
| Section total | 24,53 0.88 0.88 21,589 21,589 694 694 1 14,516 1.7 1.74 25,256 25,258 812 812 1 39,009 1.20 1.30 1,506 1,506 |
fommmmomme e e e it | |
| 8950 1 |} I VA B 1.55 26,528 26,528 853 853 1 |
| ! | 18679 5.59 104,416 104,416 3,397 3,357 1 |
! I | 30263 1.1 33,592 33,592 1,080 1,080 ¢ !
| fmmmmmmom e R st ettt e ettt |--smemmm e 1
| Section total | ! 66,087 2.49 2.49 164,536 164,536 5,290 5,290 | - 66,057 2.49 2.49 5,290 5,290
J==--- R e R ettt ---1 il | -- -
s 1 i I 3788 .17 1,17 44,288 44,288 1,424 1,424 | |
! 21 ! 37616 1,38 1.38 51,910 51,910 1,669 1,669 | !
H 1 I 5248 1.52 2.52 88,821 68,827 2,856 2,856 | |
! i b 25348 .39 3.39 85,930 85,930 2,763 2,763 ¢ |
d 1o ittt bttt ittt Jmemer e o oo oo m s e m oo i
; Section total ; i 136,066 1.99 1.99 270,955 270,955 8,712 8,712 1 136,066 1.99 1.99 8,112 8,712 |
R el e |-- B ittt fmmmmmee- mmmmmmmmmooomemsooooommomooooos |
| %050 1 | 6153 5.61 5.61 34,518 34,518 1,110 1,110 | ! |
] I 1244 5.61 5.61 69,693 59,693 2,341 2,241 | |
] K R L Y1 4,30 430 49,121 4913 1,579 1,519 | !
] i | LT | 2,51 2,57 66,753  66,75) 2,146 2,146 | |
! 5 11343 0.89 0.89 14,545 14,545 168 468 | !
| iRt e bttty il |-m--- B st |
| Section total | 6,153 5.61 5.6 34,518 34,518 1,110 1,110 ¢+ 66,164 3.02 3.02 200,115 200,118 6,434 6,434 1 72,317 L 1 7,544 1,544 ¢
}--- | mmmmmedemmmocmcmmegemmeesseonoos : et Jmmmmmmmne - -1
[ 111 S N ! 18766 1,60 1.60 30,026 30,026 965 965 1 |
| 2 | b 20367 2,29 2,29 46,640 45,640 1,500 1,500 4 !
} Rttt -4 - ---- - - - femes - !
| Section total | 39,10 1.9 1.96 76,666 76,666 2,465 2,465 1 39,11 1.96 1.96 2,465 2,465 |
t - - B e~ —— —— e e m e m o e e e e -+
Totals: 539,945 2.11 2.00 1,140,519 1,129,069 36,669 36,301 3,484,764  2.01 1,92 7,007,855 6,708,143 235,311 215,675 4,024,709 2.2 1.95 261,980 251,976



+
|
. |
Oxide | Sulphide ! TOTAL |
Fommoomenas ! - = e - ----| !
! Block | GRADB (g/t) TONKESXGRADE GOLD (ounces) | Grade g/t TONNESXGRADE GOLD (ounces) | Grade g/t GOLD {ounces) |
{Section No | Tonnes Uncut Cut Uncut Cut Uncut Cut | Tonnes Uncut Cut Uncut Cut Uncut Cut | Tonnes Uncut Cut Uncut Cut |
R i e : | ' : !
] 5%00 1 | 23186 1.83 1.8 42,830 42,400 1,364 1,364 | | |
! | 1 44716 n 171 165,896 165,896 5,34 5,334 | |
| K R YEYA 2.0 2.30 155,421 155,427 4,997 4,997 | ! |
| | B b 2128 .30 2.30 48,864 48,684 1,572 1,512 § }
! oo : - == Rt e mmmm oo !
| Section total | 90,763 2.1 2.18 197,857 197,857 6,361 6,261 | 65,970 .26 3.26 214,781 214,781 6,905 6,905 1 156,733 2.63 2.63 13,367 13,267 |
- -=--| --- ' == ! |
19850 1 ) 1un 1.22 1.22 13,551 13,587 436 436 | ! |
! | 5171 0.87 0.87 4,49 4,499 145 145 ! :
! ] -} - - |
] Section total | 16,283 1.1 1.11 18,055 18,055 581 581 | i 16,283 1.11 111 581 581 |
}-- | | -1 : |
J 10000 1 148U .U 2.84 33,206 33,206 1,068 1,068 1 | :
! ! == --- Semmmmmmmmmmmmmemecoooeeee j-=- joommme-
| Section total | 14,824 2.4 2.24 33,206 33,206 1,068 1,068 } I 14,824 2.24 2.2 1,068 1,068 }
I-- }-- il ' : |
110050 1 | ) 15253 0.88 0,88 13,423 1,4 92 92 }
{ 2 b 188 .88 90,136 90,136 2,898 2,898 1 ! |
| K : | 8815 11.99 3.65 105,692 32,175 3,398 1,034 4 |
! { | A1 3 11.99 3.65 464,505 141,405 14,944 4,546 ) !
] 5 | 70582 1.4% 1.45 102,344 102,344 3,290 3,290 § !
] 6 | 8340 .51 .51 4,283 4,25 137 1371 | !
! T 40542 .92 341 158,925 126,086 5,110 1,054 | ! !
! 81 39006 1.54 1.5¢ 60,069 60,069 1,931 1,931 1 | |
| $ ] I 31600 .32 1.32 1,712 4,112 1,341 1,341 | !
| 10§ 10488 6.77 6,77 71,004 71,004 2,83 2,283 ! !
| 1 | . ' | 4mmn 1.97 1.97 89,196 89,19 2,868 2,868 1 |
| 12 | | 38575 0.72 0.72 01 2,1 893 893 :
! Joem- - == R annekEEob J=mmmoee -
} Section total | 121,607 .16 2.89 384,387 351,548 12,359 11,303 | 248,843 1.3 1.80 844,645 448,028 27,156 14,405 | 370,450 .32 .16 39,515 25,707 |
Rt et kbl oo el fromm e -1
fwmne 1 V22,788 2.69 2.69 61,301 61,301 1,971 1,971 4 |
| 21 108810 1.61 1.61 175,184 175,184 5,632 5,632 1 | |
! 1 1 42,412 1.76 1.76 T4,646 74,646 2,400 2,400 | |
! § 1 5,058 0.85 0.85 §,297 §,297 138 138 4 | |
] 5 1 5,900 .70 3.0 21,831 21,83t 702 102 1 i |
| 6 | 8,048 2.4 2.4 19,556 19,556 629 629 | ! |
! T 1 8,79 1. 7.6 125,878 67,117 4,047 2,158 1 ! !
| 8 3,34 1.9 1.9 60,491 60,491 1,945 1,945 | |
| § 1 T4,386 2.26 2.26 168,111 168,111 5,405 5,405 ) !
| 10 {38,654 4.78 4,78 184,765 184,765 5,940 5,940 | :
| fmmmmm e e -- [-=mmoom e .- - Jomm e m oo m oo oo oo
| Section total | 210,995 2.4 2.16 514,857 456,096 16,553 14,664 | 135,197 .82 2.02 381,202 381,202 12,25 12,356 | 346,192 2.59 2.42 28,809 26,920 1
----- I frmmmmm oo ! -
110150 1 | 6706 1,52 1,52 10,193 10,193 328 38 ) ! !
] F I ! 59404 1.52 1,52 90,294 90,294 2,903 2,903 1 |
! 3o |19 10.97 7.82 145,813 103,943 4,688 3,342 | |
! i | | 13626 3,58 1.58 48,781 48,781 1,568 1,568 | !
! 5 | 14361 16,52 12,47 337,244 179,082 7,628 5,758 { |
} 6 | LT HA] 1.9 1.39 35,407 35,407 1,138 1,138 ) !
| T 20693 1.5 1.5 31,660 31,660 1,018 1,018 | | !
! 8 | I 23405 1.81 1.81 42,363 42,363 1,362 1,362 | !
| 9 1 18859 0.94 0.9 17,127 11,107 570 570 1 ] ]
! 0 127643 2.12 2.12 59,603 58,603 1,884 1,884 1 !
| 11 30694 2.81 2.81 86,250 86,250 2,1 2,113 ¢ ! |
| 12 1 2769 1.81 50,130 50,130 1,612 1,612 | ! !
! 13 | 35716 3.01 17,405 17,405 2,489 2,489 | | !
| u | 023 1,4 4,03 150,041 137,113 4,824 4,408 | |
{ 15 ] | 58030 6.90 5.01 400,407 294,212 12,84 9,459 | !
! 16 1 omu 29.85 7.80 1,110,539 290,191 35,705 9,330 4 1
{ 17 | | 1741 4.5 £.5 7,852 7,852 251 252 |
| 18 | I 13600 .41 .4 59,976 59,976 1,928 1,928 | |
! 19 1} 1.52 1.52 61,419 61,419 1,975 1,975 § !
! |-- ettt fommmen- e R Ut )
| Section total | 130,364 2.10 2.10 273,366 273,366 1,789 8,789 | 362,209 6.76 3.89 2,448,740 1,409,236 78,730 45,309 | 492,513 5.53 3.42 871,519 54,008 |
J-mmmmm oo R ! - Rl Bt !
Pr0200 1 119657 [ LN 92,978 92,978 2,989 2,989 | |
{ : | | 18991 0.94 0.94 17,852 17,852 574 574} |
! I 8317 1.21 1.21 10,064 10,064 324 124} | |
| L } 28800 0.89 25,632 25,602 824 824 } |
| 5 1 IR K] 1.28 39,799 39,799 1,280 1,280 | !
| 6 | 58664 3.8 331 226,636 194,840 7,286 6,364 | ! !
] T bo21087 9.81 8.13 206,863 171,437 6,651 5,512 | !
| 8 | 50802 1.86 1.86 94,492 94,492 3,038 3,038 | !
l 9 | {60198 2.64 .64 132,523 132,543 4,261 4,261 | {
| SU ] 4755 2.12 2.12 10,081 10,081 kYL K !
! 1n | ! 8391 1.4 1.4 11,831 11,831 180 380 | |
| 12 | | 15458 .40 .40 52,557 52,557 1,690 1,690 | !
! 13| | 131 1.26 1.26 17,316 17,316 557 557 1 |
} " | T V1 9X] 1,61 4,37 196,492 186,263 6,317 5,989 | |
] 15 | | 11429 1.29 1.29 14,743 14,78 41 [V |
| 16 ] 16912 2.54 2.10 2,95 35,515 1,381 1,142 ) ]
! e e e Rt il R R b {
| Section total | 67,181 1.52 3.05 236,690 204,903 1.610 6,588 1 333,939 2.86 2.70 956,115 903,018 30,740 29,033 | 401,120 2.97 2.76 38,350 35,621 |
fmmmmmmmmeeeee e et ---- Smmmmemmeeemmmmeemsacesmmmccccoooee- e e et }
J1250 1 1 32407 1.50 1,50 8,611 48,611 1,563 1,563 § |
| 3 1 BIn .17 8.17 156,692 156,692 5,038 5,038 | |
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SUMMARY

Open pit mine plans were manually designed and visually optimized for the Alligator and Faded
Lilly ore zones. Diluted mineable in-pit reserves, based upon an in-pit predilution cutoff of + 0.50
grams per tonne, were estimated at 6,861,000 tonnes with an unadjusted grade of 2.02 grams
per tonne and a cut grade of 1.77 grams per tonne. Using the adjusted 1.77 grams per tonne,
the estimated reserve contains 390,440 ounces of gold (see Table 1).

The cut grade estimate resulted from the downward adjustment of erratic and significantly higher
grade assays that overly influence the average mining headgrade and generally resuit in

~ overestimation of contained deposit ounces.

The average mineable reserve grade of 1.77 grams per tonne is significantly lower than the in-pit
resource grade of 2.5 grams reported in the March 1993 "Brocks Creek Project Pre-Feasibility
Study" by Graham Miller, Peter Ingram, and Geoff Hart. The variance between the two grades
is due to a higher overall in-pit cutoff (+ 1.00 gram/tonne) used in the March study and the
inclusion of more lower grade (minus 1.00 gram/tonne) material, within the definite mineral/ore
zone boundaries, in the current study. The inclusion of low grade assays within the ore blocks
is certainly subjective at this point but is based upon the apparent variation and erratic
distribution of gold grades within the confining boundaries of the individual ore streaks. | believe
the lower grade assays (minus 1.00 gram) are an integral part of each individual ore zone and
cannot easily be separated from the higher grade sample population within each zone without
the excessive loss of gold values. A very dedicated grade control procedure based upon a
higher grade cutoff (1.00 gram/tonne), geoclogic mapping, close spaced drilling (both
development and production), bench sampling, bench to bench ore zone projections, and short
mining bench heights (+ 2.5 meters) would certainly result in a higher headgrade than 1.77
grams per tonne. | do not believe however, it is realistic to expect an overall headgrade higher
than approximately 2.2 grams per tonne without applying highgrading techniques which generally
always result in the excessive loss of resource values.

Detailed development drilling is recommended on at least 25 meter centers. This drilling will not
likely ‘add or subtract significant tonnage but is needed to delineate the reserves before
extraction.
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Brocks Creek Project
Summary of Diluted Mineable In-pit Reserves

- . (Proven/Probable) Table 1
OXIDE SULFIDE TOTAL
Tonnes Uncut ~ | Cut | Tonnes Uncut | Cut Tonnes Uncut | Cut Contained | Contained
: ] Grade | Grade Grade | Grade Grade | Grade | Uncut Cut
Undiluted Ore Blocks : Ounces Ounces '
Alligator Pit 540,000 2.10 1,558,380 2.05 1.92 | 2,098,380 2.06 1.90 139,246 128,250
Faded Lilly Pit 1,426,540 2.10 2,228,980 2.95 2.41 3,655,520 2.62 2.22 307,922 260,911
Subtotal 1,966,540 2.10 3,787,360 2.58 2.21 5,753,900 2.42 2.10 447,680 388,483
Dilution
Alligator Pit 106,560 0.19 219,740 0.20 0.20 326,300 0.20 0.20 2,046 2,046
Faded Lilly Pit 465,490 0.21 0.21 " 455,570 0.21 0.21 921,060 | 0.21 0.21 6,219 6,219
Subtotal 572,050 0.21 0.21 " 675,310 0.21 0.21 1,247,360 0.21 0.21 8,422 8,422
Diluted Ore
Alligator Pit 646,560 1.78 1.58 || 1,778,120 1.82 1.71 2,424,680 1.81 1.67 141,099 130,185
Faded Lilly Pit 1,892,030 1.64 1.50 || 2,684,550 2.49 2.04 4,576,580 2.14 1.82 314,880 267,795
Total 2,538,590 1.68 1.52 || 4,462,670 2.22 1.91 7,001,260 2.02 1.77 456,944 398,419
Mine c(:;z )Factor Loss | (-) 50,770 168 | 152 () 89,250 222 191 ] ()140,020 2.02 1.77 () 9,137 () 7,967
TOTAL 2,488,000 1.68 1.52 || 4,373,000 222 1.91 6,861,000 2.02 1.77 445,580 390,440
% Block Edge Tonnage Dilution = 22%
Total Excavated Tonnage = 26,956,000 tonnes
Total Waste = 20,095,000 tonnes
Stripping Ratio - = 2.93




INTRODUCTION

The project site at Brocks Creek and the regional office at Perth were visited in early October to
review and gather data/maps that were required to manually design a preliminary open pit
mining scheme and manually estimate a diluted mineable reserve. Maps, cross sections, and
project data were taken to Reno, Nevada where the mine plan and reserve estimate were
completed by myself and Steve Bruff, a local mining engineer and geological consultant.

The intent of the exercise was an up-dated look at the mineable reserves after the 1993 drilling
season was completed. After several delays caused by other assignments, the work was
completed in late December, 1993.

Detailed results of this reserve study and discussions of the procedure used, follow this section
under specific headings.

GENERAL PROCEDURE

Geology, mineral distribution, and ore zone geometry were reviewed on plans, longitudinal
projections, and cross sections. Each one meter assay interval on the set of 1:250 cross
sections was color coded to a specific grade range to help visualize the ore zone geometry and
metal distribution. Confining boundaries were then broadly drawn along the footwall and
hanging wall borders of the distinct mineral zones that exhibited recognizable continuity. Ore
blocks, using an average prediluted grade of approximately 0.50 grams per tonne and a
minimum thickness of two to three meters, were then drawn around significant ore zones within
the earlier outlined ore zones. Blocks were also drawn on some selected ore zones outside of
the distinct and obvious zones if they were of the required grade and size and exhibited some
probable continuity or zone strength.

Open pit mining plans were designed for the Alligator and Faded Lilly areas by first visually
determining from the blocked out ore zones on Cross sections where the pit bottom and pit walls
should be placed to extract the maximum amount of plus one gram per tonne material without
removing excessive waste. Visually optimizing the ore and waste extraction limits is certainly not
a precise technique to be used in a final design but generally produces a good "ballpark” mining
scheme. Most of the limits and design for the two pits appears to be fairly obvious.

Once the pits were drawn on the sections and on plan each ore block within the pit outline was
planimetered to measure the cross sectional area which was then muiltiplied by the strike
influence distance of the section and then that biock volume was multiplied by a density factor
to produce a block tonnage.

The weighted average of the block intercept assays was used for the undiluted block grade.

Oxide orereserves and sulfide ore reerves were estimated separately.



Average block edge dilution was added by calculating a one meter *rind" of waste around each
ore block. The average dilutent grade was estimated from the actual assayed grades within the
one meter wide block edge border. ,

A two percent “mine call* loss factor was applied to the total diluted pit tonnage to account for
losses in gold values due to ore/waste decision errors. )

Table 2 is a list of design criteria and ore reserve assumptions.

ALLIGATOR ORE ZONE

Rgservgg - Mineable diluted reserves for the Alligator zone total 2,424,680 tonnes with an average
uncut grade of 1.81 grams per tonne and a cut grade average of 1.67 grams per tonne (see
Table 3). The estimated tonnage at the cut grade contains 130,185 ounces of gold.

Waste calculation for the pit design totals 7,057,150 tonnes which produces a stripping burden
of 2.91 tonnes of waste for each tonne of ore.

A plan map of the mine design is presented with this sections a Map ONE.

Block edge dilution for the zone is 326,300 tonnes at a dilutent grade of 0.20 grams per tonne.
This tonnage produces a 16 percent block edge dilution factor.

Drawing ore blocks on the Alligator mineralization required some degree to subjectiveness, but
in general, was fairly easy to do with a moderate to high level of confidence in the central and
thicker portion of the zone (8450East to 8600East) which contains over 85 percent of the total
Alligator reserve. The main portion of the zone has a strike length of approximately 150 to 200
meters and “feathers” out rapidly to the east and west. -
1

The geometry of the undiluted blocks in general is very similar to the geometry of the geologic
resource blocks designed by Graham Miller. A detailed block-by-block comparison was not
made with the geologic resource, but it appears that if a 16 percent dilution factor with a grade
of 0.20 grams per tonne were applied to the average geologic resource, a diluted grade close
to the 1.67 diluted mineable grade would be the resuit.

A few blocks were classified as possible during the Alligator study but were not included in the
reported reserve estimate. These possible blocks total 71,160 tonnes with an uncut grade of
1.58 grams per tonne and a cut grade of 1.49 grams per tonne. The blocks could add
approximately 3,400 ounces to the Alligator total (see Tables 4 & 5).

Recommendations - Detailed drilling on a 25 meter spacing is necessary to better delineate the
reserves prior to detailed/final mine planning and mineable proven reserve estimation.
Development drilling at a 25 meter spacing along with close production drill hole spacing will be
necessary as part of an efficient grade control system during production.
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Table 2
Mine Design Criteria
and

Ore Reserve Assumptions

MINE DESIGN CRITERIA - The March study mine design guidelines appear to be very adequate
at this time and until additional geotechnical and development drilling data are available. The

- current study used the same general design criteria. Location of pit bottoms and pit walls are

different. _
® 10% maximum haulage
® 20 meter wide haulage road
® 5 meter wide catch bench every 20 meters.
® 60 to 70 degree slope angle between 20 meter benches.
® 15 meter minimum turning radius.

ORE RESERVE ASSUMPTIONS -

® 2.5 meter bench height
® 2 to 3 meter minimum mining width
o Grade cutting
Alligator plus 10 g/t cut to 10 g/t
Faded Lilly  plus 20 g/t cut to 20 g/t
® Rock Density
Oxide 2.4 tonnes/cubic meter
Sulfide 2.6 tonnes/cubic meter
® Design cutoff of 1 g/t
® In-pit cutoff + 0.50 g/t
Cutoff grades were used only as a general guideline. Block limits were also often
picked at obvious zone boundaries.

¢ Dilution - one meter rind around ore blocks at average assayed grade.



Alligator Zone
Mineable Reserve Estimate Table 3

Oxide Sulfide “
? Ore Blocks Block Edge Dilution Total Diluted Oxide Ore Blodks Block Edge Dilution Total Diluted Sulfide
Section | Tonnes | Uncut | Cut Tonnes Grade % Tonnes | Tonnes Uncut | Cut Tonnes Uncut | Cut Tonnes Grade % Tonnes | Tonnes Uncut Cut
'2 Grade | Grade Dilution Grade | Grade Grade | Grade Dilution Grade Grade
* L gmftonne | gm/tonne gm/lonce % gmftonne | gmjtonne gm/tonne | gm/tonne gm/tonne % gm/tonne gm/tonne
i 28,440 1.41 1.41 8,040 0.28 28 36,480 1.161 1.161 59,600 2.28 2.12 17,460 0.20 29 77,080 1.808 1.685
81,720 1.87 1.64 24,000 0.27 29 105,720 1.507 . 1.328 192,280 2.72 2.34 34,970 0.28 18 227,250 2.345 2.023
163,080 2.05 1.62 15,600 0.14 10 178,680 1.883 1.491 482,300 1.79 1.71 37,180 0.21 8 519,480 1.677 1.603
117,120 2.67 2.687 6,720 0.14 6 123,840 2.533 2.533 434,200 2.01 1.82 43,420 0.20 10 477,620 1.845 1.673
76,200 1.50 1.50 16,680 0.11 22 2,880 1.250 1.250 310,050 2.01 2.00 52,260 0.14 17 362,310 1.740 1.732
45,240 3.20 2.28 23,760 0.19 83 69,000 2.164 1.560 79,950 224 2.21 34,450 0.18 43 114,400 1.620 1.599
NO|] ORE| BLOCKS el o S — - S S ——= S =z — S oo S
NO| ORE| BLOCKS —— e - — e —— S S —-— - — — S - —--
NO| ORe| BLOCKS — — _— S B — — — — — — —— —
12,480 1.11 1.11 5,280 0.14 42 17,760 0.822 0822 = aee--- - - - - ————- e — -
9,860 1.55 1.55 3,840 0.18 39 13,800 1169 | 1169 || .  --ee e S —— . - —— — -
5,760 0.80 0.80 2,640 0.28 48 8,400 0.637 0.837 —eoeee S —— — —eoems o—emae e ——eeee —e-mee
540,000 | 2.088 1.856 106,560 0.191 20 646,560 1.784 1582 || 1,558,380 | 2.052 19517 | 219,740 0.197 14 | 1,778,120 1.822 1.705
Total *1 | Total *1
Summary Contained | Contained Total Block Edge Dilution = 16% @ 0.195 grams/tonne
Uncut Cut Uncut Cut _
Tonnes Grade Grade Ounces Ounces
Oxide Ore 540,000 | 2098| 1856 | 36424| 32,223 T roage = S.4818%0
Sulfide Ore 1,558,380 2.052 1.917 102,811 96,047 Total Waste 7,057,150
Subtotal 2,098,380 2.064 1.901 139,246 128,250
Stripping Ratio = 2.91
Oxide Dilution 106,560 0.191 0.181 654 654 .
Sutfide Dilution 219,740 0.197 0.197 1,392 1,382
Subtotal 328,30 0.1%5 O.1% 2,040 2,049 *{ Slight variances in ounce totals from column to column are due to grade rounding
Diluted Oxide 648,560 1.78 1.58 37,001 32,844
Diluted Sulfide 1,778,120 1.82 1.71 104,045 87,757
TOTAL 2,424,680 1.81 1.67 141,088 130,185
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Alligator Pit
Possible Reserves Tabie 4
Oxide Sulfide
Ore Blocks Block Edge Dilution Total Diluted Oxide Ore Blocks Block Edge Dilution Total Diluted Sulfide
Section | Tonnes Uncut | Cut Tonnes Grade %% Tonnes | Tonnes Uncut Cut Tonnes Uncut | Cut Tonnes Grade ¢ Tonnes | Tonnes Uncut Cut
Grade | Grade Dilution Grade Grade : Grade | Grade Dilution Grade Grade
gm/ionne gm/tonne gm/lonne % gm/tonne gm/tonne gm/tonne gm/tonne gm/ionne % gm/tonne gm/ionne
8550E 19,680 2.60 2.60 2,280 0.17 12 21,960 2.35 2.35 --No Sulfide Ore Blocks ---
8600E 2,520 1.58 1.58 960 0.10 38 3,480 1.17 1.17
8650E 8,880 2.94 2.28 6,240 0.21 70 15,120 1.82 1.43
8700E 21,000 1.35 1.35 9,600 0.09 48 30,600 0.96 0.96
TOTAL 52,080 2.11 1 .Qé 19,080 0.14 71,160 1.58 1.49
A Total Total -
Summary Contained | Contained Total Block Edge Dilution = 37%
. Uncut Cut Uncut Cut ,
Tonnes Grade Grade Ounces Ounces
Oxide Ore 52,080 2.11 1.99 3,533 3,332
¢ Oxide Dilution 19,080 0.14 0.14 86 86
Total 71,160 1.58 1.49 3,615 3,409




Brocks Creek Project

Summary of Combined Oxide & Sulfide
Diluted Mineable In-pit Reserves
(Proven - Probable - Possible)

Table 5
| Uncut - éut Total Total Total Stripping
Tonnes Gold Gold Contained | Contained Waste Pit Ratio
Area Grade Grade Uncut Cut Tonnage
Ounces Ounces

Proven/Probable
Alligator Pit 2,425,000 1.81 1.67 141,117 130,202 7,057,000 9,482,000 2.91
Faded Lilly Pit 4,577,000 2.14 1.82 314,909 267,820 12,897,000 17,474,000 2.82

Subtotal 7,002,000 2.02 1.77 456,992 398,461 19,954,000 | 26,956,000 2.85
Possible
Alligator Pit 71,000 1.58 1.49 3,607 3,401 NA NA NA
Faded Lilly Pit 192,000 1.23 1.12 7,593 6,914 NA NA NA

Subtotal 263,000 1.32 1.22 11,161 10,316 NA NA NA
Proven/Probable/Possible
Alligator Pit 2,496,000 1.80 1.67 144,447 134,014 6,986,000 9,482,000 2.80
Faded Lilly Pit 4,769,000 2.10 1.79 321,986 274,455 12,705,000 17,474,000 2.66

Subtotal 7,265,000 2.00 1.75 467,150 408,756 19,691,000 | 26,956,000 2.7
Mine Call Factor (-) 145,000 2.00 1.75 9,324 8,158 + 145,000 NA NA

Loss (2%)
Total 7,120,000 2.00 1.75 457,826 400,598 19,836,000 | 26,956,000 2.79




The first phase of development drilling should be on sections 8625E, 8575E, 8525E, and
8475East. Approximately two well placed holes on each of these sections could confirm at least
50 percent of the estimated reserves and raise the confidence level of that portion of the reserves
to a proven category. Additional drilling would be required to fully detail delineate the entire
reserve prior to final design.

FADED LILLY ORE ZONE

Two estimates of in-pit reserves were calculated for this zone. The first estimate which included
several small (2 to 3 meter wide) low grade blocks totaled 4,940,070 tonnes with an uncut grade
of 2.01 grams per tonne and a cut grade of 1.72 grams per tonne (see Table 6). After further
review of the diluted grade of the small blocks, it was decided that after dilution, most of the
blocks would be below a reasonable in-pit cutoff and could not be profitably mined. A second
calculation was made after the small low grade blocks were removed from consideration. The
calculation of the second estimate is being used for the Faded Lilly diluted mineable reserve
estimate (see Table 7). The estimate totals 4,567,580 tonnes with an uncut grade of 2.14 grams
per tonne and a cut grade of 1.82 grams per tonne. Estimated tonnage with the cut grade
average contains 267,795 ounces of goid. The small low grade blocks that were rejected in the
second estimate contained approximately 372,000 tonnes with an average diluted cut grade of
0.49 grams per tonne. These blocks are indicated on the cross sections with a small blue dot.

The pit design contains 12,897,640 tonnes of waste which produces a stripping burden of 2.82
tonnes of waste for every tonne of ore.

Block edge dilution for the zone is 921,060 tonnes at a grade of 0.21 grams per tonne. The
dilution tonnage is 25 percent of the undiluted ore block tonnage. Although 25 percent is not
an extremely high dilution factor for open pit mining, it is much higher than the 16 percent for
the Alligator zone because there is a higher percentage of thinner ore zones and much more
feathering out geometry in the Faded Lilly mineable area. The Faded Lilly zone appears to be
composed of two main zones (10,050East to 10,350East and 10,500East to 10,650East) that
feather out between the zones and also to the east and west.

Very tight grade control techniques along with possible stock-pile "re-sampling” of ore zone block
edge selvages could probably reduce the ore block edge dilution, but at a higher operating cost.

Drawing ore blocks on the Faded Lilly mineralization was much more subjective in general than
for the. Alligator mineralization. A higher confidence in the detail geometry and location of Faded
Lilly ore blocks will require additional drilling prior to a development decision and detail mine
planning. Several holes should also be twinned and a good conclusion as to why the three
vertical holes on section 10,200East indicate a significantly different geometry and average grade
than the angle holes for the same section. ~

A few blocks in the Faded Lilly pit were classified as possible but are not included in the
mineable reserve estimate. A diluted estimate for these blocks total 192,290 tonnes with a cut
grade of 1.12 grams per ton. The possible tonnage at the cut grade estimate contains
approximately 6900 ounces (see Table 8).
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Faded Lilly Pit - Diluted Mineable Reset

First Estimate Tal
Oxide Sulfide
Ore Blocks Block Edge Dilution Total Diluted Oxide Ore Blocks Block Edge Dilution Total Diluted Sulfide
Section | Tonnes Uncut | Cut Tonnes Grade % Tonnes | Tonnes Uncut kCut Tonnes Uncut | Cut Tonnes | Grade % Tonnes | Tonnes Uncut Cut
Grade | Grade Dilution CGrade | Grade Grade | Grade Dilution Grade CGrade 3
gm/tonne | gm/tonne gm/tonne * gm/tonne gm/tonne gm/tonne | gm/tonne gm/tonne % gm/tonne gm/tonne 3
4
8S00E 9,240 1.83 1.83 3,240 0.09 35 12,480 1.38 | 1.38 e B s mees o -~---- ——- - - —-—:
‘9950E| 14,520 | 1.15 115| 5760 0.28 40| 20280] o0s0| o080f @ - — — — — — — — !
10,000E 16,800 2.07 2.07 5,040 0.36 30 21,840 1.68 1.68 semees e — - b - - e -
10,050 175,800 2.80 2.57 47,760 0.27 27 223,560 2.26 2.08 151,450 3.02 1.71 27,850 0.24 19 179,400 2.59 1.4
10,100E 176,130 2.33 2.18 36,170 0.22 21 212,300 1.97 1.85 151,060 2.81 2.11 38,780 0.27 26 190,840 2.28 1.7
10,150E 132,960 2.09 2.09 37,080 0.14 28 170,040 167 1.67 I 222,300 6.15 3.98 51,610 0.16 23 273,310 5.02 | B~
10,200E 106,920 3.45 2.73 45,960 0.22 43 152,880 2.48 1.88 282490 | 3.16 2.96 61,880 0.23 22 344,370 2.63 24
10,250E 50,880 1.09 1.09 41,400 .0.23 81 92,280 0.70 0.70 293,540 3.09 2.76 39,260 0.19 13 332,800 2.75 2.4
“ 10,300E 82,200 1.68 | 1.68 28,680 0.18 35 1 f0,880 1.29 1.28 334,360 2.94 2.20 72,410 0.23 22 408,770 2.46 1.E
" 10,350E 116,040 1.48 1.48 70,200 0.18 61 186,240 0.89 0.99 251,160 1.53 1.53 59,410 0.16 24 310,570 1.27 2
'DOAOOE 80,360 1.45 1.45 22,920 0.22 25 113,280 1.20 1.20 31,460 212 2.12 29,250 0.23 S3 60,710 1.21 .

: “ 10,450E 70,320 1.17 1.17 32,880 0.17 47 103,200 0.85 0.85 124,150 1.45 1.45 43,160 0.1¢9 35 167,310 1.13 1.1
10,500E 77,880 1.32 1.32 31,560 0.23 41 108,440 1.01 1.01 129,350 2.16 2.16 35,100 0.23 27 164,450 1.75 | 1.3
10,550E 180,000 2.26 1.80 46,320 0.23 26 226,320 1.85 1.48 60,970 2.01 2.01 30,550 0.18 50 91,520 1.40 1.4
10,600E 181,870 1.24 1.24 50,040 0.15 28 232,010 1.01 1.01 209,820 1.66 1.65 25,220 0.21 12 235,040 1.50 1.2

-1 (;,GSOE 37,320 2.98 2.07 19,920 0.22 53 57,240 1.99 143 || . 105,220 2.18 2.18 14,790 0.17 14 120,010 1.83 1€
{0,700E 8,650 1.91 1.91 3,440 0.36 40 12,090 1.47 >1.47 4,370 3.31 3.31 1,640 0.33 38 6,010 2.50 2.8
TOTAL| 1,527,990 2.00 1.83 | 528,370 0.21 35| 2,056,360 1.54 1.40 | 2,351,700 2.83 2.33 | 532,010 0.21 23 | 2,883,710 2.35 1.€
‘ v Total Total
Summary Contained | Contained Total Block Edge Dilution = 27%
Uncut Cut Uncut Cut
Tonnes Grade Grade Ounces Ounces Total Pit Tonnage = 17,474,220
Oxide Ore 1,527,990 2.00 183 | 98252 89,900 iﬁiﬁ} \?J‘;‘;‘ff Ore = 1;,232,%3
Sulfide Ore 2,351,700 2.83 2.33 213,973 178,169
Subtotal 3,879,650 2.50 2.13 311,837 265,685 Stripping Ratio = 2.54
Oxide Dilution 528,370 0.21 0.21 3,567 3,567
Sulfide Dilution 532,010 0.21 0.21 3,592 3,592 NOTE: This estimate includes several small low grade blocks.
Subtotal 1,060,380 0.21 0.21 7,158 l 7,159
TOTAL 4,940,070 2.01 1.72 318,242 273,182
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A Alligator Pit
o4 Possible Reserves  Table 4
I Oxide Sulfide -
‘i Ore Blocks Block Edge Dilution Total Diluted Oxide Ore Blocks Block Edge Dilution Total Diluted Sulfide
A Section | Tonnes | Uncut | Cut Tonnes | Grade % Tonnes | Tonnes Uncut | Cut Tonnes Uncut | Cut Tonnes | Grade % Tonnes | Tonnes Uncut Cut
d Grade | Grade Dilution Grade | Grade - Grade | Grade Dilution Grade Grade
j gm/tonne | gm/tocne gm/tonne * gmy/tonne gm/tonne gm/tonne | gmj/tonne gm/tonne % gm/tonne gm/tonne
iv 8550E 19,680 2.60 2.60 2,280 0.17 12 21,860 2.35 2.35 --No Sulfide Ore Blocks ---
8600E| 2520| 1.58 1.58 960 0.10 .38 3480 | 17| 117
8650E 8,880 2.94 2.28 6,240 0.21 70 15,120 1.32 1.43
8700E 21,000 1.35 135 | | 9,600 0.09 45 30,600 0.86 0.96
TOTAL| 52,080 | 2.11 1.99 | 19,080 0.14 71,160 1.58 1.49
Total . Total )
S—”mﬂ Uncut cut 8223’”9‘1 gg?tamed Total Block Edge Dilution = 37%
Tonnes Grade Grade Ounces Ounces
Oxide Ore 52,080 2.1 1.89 3,533 3,332
Oxide Dilution 18,080 0.14 0.14 86 86
Total 71,160 1.58 1.49 3,615 3,409




Faded Lilly Pit - Diluted Mineable Reserves

. First Estimate Table 6
n F Oxide " . : Sulfide )
i Ore Blocks Block Edge Dilution Total Diluted Oxide " Ore Blocks Block Edge Dilution Total Diluted Sulfide
" “ Section | Tonnes Uncut | Cut Tonnes Grade % Tonnes | Tonnes Uncut Cut Tonnes Uncut | Cut Tonnes Grade % Tonnes | Tonnes Uncut Cut
Grade | Grade Dilution Grade Grade Grade | Grade Dilution Grade Grade
“ gm/ionne | gm/tonne gm/tonne E gm/tonne gm/tonne gm/tonns | gem/toone gm/tonne ™ gm/tonne gm/tonne
i kssooe 9,240 | 1.83 1.83 3,240 0.09 35 12,480 1.38| 138 el I g — — — — — —
m || 9950E| 14520 1.5 115| 5760 0.28 40| 20280| o0s0| 080f @ e — p— p— — — — — —
4 | 10000E| 16800| 207 207 | 5040 0.36 30| 21840| 188| 168 R — — — — — — —
" n 10,050E 175,800 2.80 2.57 47,760 0.27 27 223,560 2.26 2.08 “V 151,450 3.02 1.71 27,850 0.24 19 179,400 2.58 1.48
« | 10,100E| 176,130 | 233 218 | 36,170 0.22 21| 212,300 1.97| 1.85 “ 151,060 | 2.81 211] 39,780 0.27 26| 190,840 2.28 1.73
,, |L10,1SOE 132,960 2.08 2.09 37,080 0.14 28 170,040 167 1.87]1 222,300 6.15 3.8 51,610 0.16 23 273,910 5.b2 3.26
u 10,200E | 106,920 3.45 2.73 45,960 0.22 43 152,880 2.48 1.98 F 282,490 3.16 2.96 61,880 0.23 22 344,370 2.63 2.47
~ 10,250E 50,880 1.09 1.08 41,400 0.23 81 82,280 0.70 0.70 283,540 3.09 2.76 39,260 0.19 13 332,800 2.75 2.46
« I 10,300E 82,200 | 1.68 | 168 | 28,680 0.18 35| 110,880 129 129 334360| 2.94 220 | 72,410 0.23 22| 406,770 246| 185
e 10,350E 116,040 1.48 1.48 70,200 0.18 61 186,240 0.89 0.89 251,160 1.53 1.53 58,410 0.16 24 310,570 1.27 1.27
“ || 104008| 90360 1.5 145 | 22,920 0.22 25| 113,280 120 1.20 31,460 | 2.12 2.12 | 29,250 0.23 3 60,710 121 1.21
™ | 10450E| 70.320| 1.47 117 | 32,880 0.17 47 | 108,200 0.85| 085| 124,150| 1.45 145 | 43,160 0.19 35| 167,310 1.13 1.13
@ | 10500e| 77880 132 1.32| 81,560 0.23 41| 109,440 101} 101§ 129,350 | 2.16 216 | 35,100 0.23 27 | 164,450 175| 175
M 10,550E 180,000 2.26 1.80 46,320 0.23 26 226,320 1.85 1.48 680,970 2.01 2.01 30,550 0.19 50 81,520 1.40 1.40
o 10,600E 181,970 1.24 1.24 50,040 0.15 28 232,010 1.01 1.01 209,820 1.66 1.65 25,220 0.21 12 235,040 1.50 1.50
:} 10,650E 37,320 2.93 2.07 19,920 0.22 53 57,240 1.99 1.43 || . 105,220 2.18 2.18 14,790 0.17 14 120,010‘ 1.83 1.83
10,700E 8,650 1.91 1.91 3,440 0.36 40 12,090 1.47 1.47 4,370 3.31 3.31 1,640 0.38 38 6,010 2.50 2.50
3 l TOTAL| 1,527,990 2.00 1.83 | 528,370 0.21 35| 2,056,360 1.54 140 || 2,351,700 | 2.83 233 | 532,010 0.21 23| 2,883,710 235 1.94
_ Total Total
Summary Contained | Contained Total Block Edge Dilution = 27%
i Uncut Cut Uncut Cut
Tonnes Grade Grade Ounces Ounces Total Pit Tonnage = 17,474,220
3 l Oxide Ore 1,527,990 2.00 1.83 98,252 89,900 igi:: \?V“eg?ed o = 12,2;2,%3
o || Sulfide Ore 2,351,700 2.83 2.33] 213,973| 176,169
2 || Subtotal 3,879,690 2.50 2.13| 311,837 | 265685 Stripping Ratio = 2.54
1
3 Oxide Diiution 528,370 0.21 0.21 3,567 3,567
; Sulfide Dilution 532,010 0.21 0.21 3,592 3,592 NOTE: This estimate includes several small low grade blocks.
J B Subtotal | 1,060,380 |  0.21 0.21 7,159 7,159
j “ TOTAL 4,940,070 2.01 1.72 318,242 273,182
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Faded Lilly Pit - Diluted Mineable Reserves

Second Estimate Table 7
Oxide Sulfide
Ore Blocks Block Edge Dilution Total Diluted Oxide Ore Blocks Block Edge Dilution Total Diluted Suifide
l Section | Tonnes Uncut | Cut Tonnes Grade % Tonnes | Tonnes Uncut Cut Tonnes Uncut | Cut Tonnes Grade % Tonnes | Tonnes Uncut Cut
Grade | Grade Dilution Grade | Grade Grade | Grade Dilution Grade Grade
gm/onne | gm/tonne gm/tonne ) gm/tonne gm/tonne gm/tonne | gm/tonne gm/tonne - gmftonne gm/tonne
= “ SS00E 9,240 1.83 1.83 3,240 0.09 35 12,480 1.38 138§ e - — N — — — S —
k 9950E 14520 | 1.15 1.15 5,760 0.28 40 20,280 00| 030 e | — N — —_— — — _—
10,000E 16,800 | 2.07 2.07 5,040 0.36 30 21,840 168| 168 W - e o —— — — —— —— —
10,050E 163,920 2.96 2.71 41,400 027 25 205,320 242 222 144,560 3.13 1.78 24,860 0.24 17 168,520 23’1 1.54
10,100E 176,130 2.33 2.18 36,170 0.22 21 212,300 1.97 1.85 147,030 2.87 2.15 35,230 0.27 24 182,260 2.37 1.79
10,150E 132,960 2.09 2.09 37,080 0.14 28 170,040 1.67 1.67 216,320 6.30 4.07 45,370 0.16 21 261,690 5.24 3.39
10,200E 106,920 3.45 2.73 45,960 0.22 43 152,880 2.48 1.98 274,040 3.24 3.03 56,680 0.23 21 330,720 2.72 255
10,250E 39,000 1.26 1.26 32,400 0.23 83 71,400 0.79 0.79 281,580 3.20 2.85 27,170 0.19 10 308,750 2.94 2.62
10,300E 82,200 1.68 1.68 28,680 0.18 35 1-10,880 1.29 1.29 301,340 3.18 2.35 58,760 0.23 20 360,100 2.0 2.00
10,350E 97,440 1.66 1.66 50,640 0.18 52 148,080 1.15 1.15 251,160 1.53 1.53 59,410 0.16 24 310,570 1.27 1.27
10,400E 90,360 1.45 1.45 22,920 0.22 25 113,280 1.20 1.20 20,020 2.80 2.80 22,230 0.23 111 42,250 1.45 1.45
10,450E 70,320 117 1.17 32,880 0.17 47 103,200 0.85 0.85 124,150 1.45 1.45 43,1680 0.18 35 167,310 1.13 -1.13
10,500E 70,920 1.38 1.38 28,680 0.238 38 99,600 1.05 1 .05' . 124, 150 2.23 2.28 29,380 0.23 24 153,530 1.85 1.85
10,550E 173,040 2.32 1.85 40,440 0.23 23 213,480 1.92 1.54 439,520 2.77 2.77 14,820 0.1¢9 38 54,340 2.07 2.07
10,600E 136,800 1.42 1.42 30,840 0.15 23 167,640 1.19 1.19 195,520 1.72 1.72 21,870 0.21 11 217,490 17.57 157
10,650E 37,320 2.93 2.07 19,920 0.22 53 57,240 1.99 1.43 105,220 2.18 2.18 14,790 0.17 14 120,010 1.93 1.93
10,700E 8,650 1.91 1.91 3,440 0.36 40 12,090 1.47 1.47 4,370 3.31 3.31 1,640 0.33 . 38 6,010 2.50 2.50
TOTAL | 1,426,540 2.10 192 | 465,490 0.21 33 | 1,892,030 1.64 1.50 | 2,228,880 2.95 2.41| 455,570 0.21 20 | 2,684,550 2.49 2.04
{ : Total Total
Summary Contained | Contained Total Block Edge Dilution = 25%
Uncut Cut Uncut Cut
Tonnes Grade Grade Ounces Ounces Total Pit Tonnage = 17,474,220
Oxide Ore 1,426,540 2.10 1.92 96,315 88,059 %t:: \?\/“:;fed Ore = 1;2;;238
Sulfide Ore 2,228,880 2.85 2.41 211,407 172,708
Subtotal 38,655,520 2.62 222| 807,922 260,911 Stripping Ratioc = 2.82
Oxide Dilution 465,490 0.21 0.21 3,143 3,143
L Sulfide Dilution 455,570 0.21 0.21 3,078 3,076
“ Subtotal 921,060 0.21 0.1 6,219 6.219 Note: Second estimate excludes small low grade blocks.
lL TOTAL 4,576,580 2.14 1.82 314,880 267,795
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Faded Lilly Pit - Possible Reserves

Table 8
Oxide | Sulfide ;
Ore Blocks Block Edge Dilution Totat Diluted Oxide Ore Blocks Block Edge Dilution Total Diluted Sulfide
Section | Tonnes | Uncut | Cut Tonnes | Grade % Tonnes | Tonnes Uncut Cut Tonnes | Uncut | Cut Tonnes | Grade % Tonnes | Tonnes Uncut Cut
Crade | Grade Dilution Grade Grade Grade | Grade Dilution Grade Grade
gm/tonne gm/tonne gm/tonne % gm/tonne gm/tonne gm/onne | gm/tonne gm/ionne % gm/tonne gm/fionne
10,100E 9,480 2.05 2.05 8,280 0.25 17,760 1.21 1.21 —_— — — — — — —_— — —_— ’
10,400E | 18,360 1.51 1.51 4,440 0.27 22,800 1.27 127 || 23660 | 1.73 1.73 | 23,530 0.17 47,190 0.85 0.95
10,450E 4,800 1.88 1.99 2,640 0.24 7,440 1.37 1.37 3,900 1.12 1.12 2,600 0.14 6,500 | 0.73 0.73 |
10,500E | 17,280 1.16 1.16 3,840 0.23 21,120 0.89 0.99 4,550 1.90 1.80 5,200 0.04 9,750 - 0.91 0.91
10,550E | 18,480 3.25 208 | 2,040 0.18 20,520 2.85 1.89 || 10,140 1.62 1.62 5,070 0.34 15,210 1.19 1.9
10,650E | 16,680 0.99 0.99 7,320 0.21 24,000 0.75 0.75 e —— — — — — — — —- H
TOTAL | 85080 | 1.80 1.55 | 28,560 0.23 113,640 1.41 122 || 42250 1.67 1.67 | 36,400 0.17 78,650 0.98 0.98 H
: | I
Total Total
Summary Contained | Contained -
Uncut | Cut Uncut Cut
Tonnes | Grade | Grade Ounces Ounces
Oxide Ore 85,080 1.80 1.55 4,923 4,240
Sulfide Ore 42,250 1.67 1.67 2,268 2,268
.‘ Subtotal 127,330 1.76 1.59 7,205 6,509
Oxide Dilution | 28,560 0.23 0.23 211 211
Sulfide Dilution 36,400 0.17 0.17 198 129
¢ Subtotal 64,960 . 0.20 0.20 418 418
i TOTAL | 192,290 1.23 1.12 7,604 6,914

|

Total block edge dilution = 51%




