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14.8.3 SWATH PLOTS

Swath plots compare the different interpolations for each of the estimated attributes 
based on equivalent northings, eastings and elevations.  Representative images of these 
plots (copper and gold) are depicted in Figure 14.24 to Figure 14.29.

With respect to all metals, there are good correlations between the OK estimation and 
the ID2 estimation.  As expected, the NN estimation is more erratic in comparison, and as 
there are lower grade samples than higher grade samples, the NN curve is commonly 
slightly below that of either ID2 or OK.

Density shows very close correlation between all interpolations methods.  This is in part 
due that domains were not used to restrict sample selection.

Figure 14.24 Copper Swath Plot by Easting (metres)
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Figure 14.25 Copper Swath Plot by Northing (metres)
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Figure 14.26 Copper Swath Plot by Elevation (metres)
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Figure 14.27 Gold Swath Plot by Easting (metres)
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Figure 14.28 Gold Swath Plot by Northing (metres)
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Figure 14.29 Gold Swath Plot by Elevation (metres)
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14.9 MINERAL RESOURCE CLASSIFICATION

14.9.1 INTRODUCTION

Mineral resource classification is the application of Measured, Indicated and Inferred 
categories, in order of decreasing geological confidence, to the resource block model.  
These are Canadian Institute of Mining, Metallurgy and Petroleum (CIM) definition 
standards (adopted by the CIM Council on December 11, 2005) for reporting on mineral 
resources and reserves, which were incorporated, by reference, in NI 43-101.

A Measured Mineral Resource is that part of the total resource for which the physical 
characteristics are well established that it can be used production planning and 
economic evaluation.  Data is sufficient enough to confirm both geological and grade 
continuity.  An Indicated Mineral Resource is that part of the total resource for which the 
physical characteristics are well established that it can be used production planning and 
economic evaluation. Data is sufficient enough to reasonably assume, but cannot verify, 
geological and grade continuity.  An Inferred Mineral Resource is that part of the total 
resource for which the quantity and grade can be estimated.  Data is sufficient enough to 
reasonably assume both geological and grade continuity.

These categories are applied in consideration of, but not limited to, drill and sample 
spacing, QA/QC, deposit-type and mineralization continuity, surface and/or underground 
mineralization exposure, variography, KE, ZZ* and/or prior mining experience.  With 
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respect to resource classification of the Cotabambas deposit, Wright (2012) and 
Colquhoun (2011) previously classified the entire resource as Inferred.

In this resource model, the KE and ZZ* are examined in conjunction with variography 
ranges in the first search pass to assign an Indicated resource class.  The remaining
estimated resource is assigned an Inferred status.

14.9.2 KRIGING EFFICIENCY AND THEORETICAL SLOPE OF REGRESSION

Conditional bias is the systematic under- and over-valuation of block estimates in 
different grade categories (Figure 14.30).  Krige (1996) presented a practical analysis of 
the effects of spatial continuity and the available data within the search ellipse as it 
affects measures of conditional bias.

Figure 14.30 Actual Value (Z) versus Estimated Value (Z*)

Note: Slope of regression is expressed as ZZ*.

The two parameters Krige suggested using to investigate whether the block size used for 
grade estimation is appropriate are KE (KE as a percentage) and ZZ* which can also be 
used to calibrate the confidence in block estimates and are given as follows:

KE = (BV-KV)/BV

ZZ* = BV-

Where:

BV = theoretical variance of blocks within domain

KV = variance between Kriged grade and true (unknown) grade, i.e. kriging variance
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Perfect estimation would give values of KV = 0, KE = 100% and ZZ*=1.

Confidence in the geological framework is all important and generally takes precedence 
over any mathematical indicator of confidence.  However, KE and ZZ* can be used to 
identify “challenged” estimated areas within a specified resource classification which 
require further investigation.  Ultimately, KE and ZZ* are both tools to be used in 
conjunction with block size, drill spacing, mineralization continuity and geological 
confidence.

With respect to the Cotabambas resource model, the LaGrange multiplier and F-Function 
were estimated into each cell as a function of the copper drillhole data and associated 
variography.  Thus drill spacing, sample support and variography all were intrinsically 
involved in the assigning of resource classification through the application of KE and ZZ*.

A solid wireframe was manually generated to encompass fairly contiguous cells which 
were successfully interpolated in the first copper search pass (svol=1) with KE greater 
than 30% (Figure 14.25).  A cross-section of this relation is provided in Figure 14.31.

Table 14.13 summarizes the KE and ZZ* for the block model based on Inferred and 
Indicated cells.  There are significantly higher KE and ZZ* cells for the Indicated resource 
than the Inferred resource confirming a higher quality of estimate.

Table 14.13 Cotabambas Model Statistics for KE and ZZ* by Resource Category

Resource
CCategory Field Records Samples Minimum Maximum Mean Variance SD CV

2 KE 192,886.00 18,489.00 -58.81 94.52 43.27 612.20 24.74 0.572

ZZ* 192,886.00 18,489.00 -182.36 17.00 0.82 2.25 1.50 1.829

3 KE 192,886 174,397 -64.55 92.66 -5.96 927.38 30.45 -1.8187

ZZ* 192,886 174,397 -48175 723.04 0.04 13322 115.42 5.0308

Note:  Resource Category 3 = Inferred, Resource Category 2 = Indicated
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14.9.3 MINERAL RESOURCES WITHIN A CONCEPTUAL PIT SHELL

Mineral resources of Cotabambas were constrained by a conceptual pit shell.  This pit 
shell was generated using Gemcom Whittle™ software.  Input parameters for the Gemcom 
Whittle™ pit optimization are tabulated in Table 14.14.

Table 14.14 Pit Optimization Input Parameters

Item Unit Parameters

Discount Rate % 8.00

Selling Price - -

Au US$/troy oz 1350.00

Cu US$/lb 3.20

Mo US$/lb 12.50

Ag US$/troy oz 23.00

Metal Recovery Rate - -

Au % 62.00

Cu % 90.00

Mo % 40.00

Ag % 64.00

Selling Cost % 5

Processing Throughput t/d 80,000

Mining Recovery Rate % 97.00

Mining Dilution Rate % 3.00

Mining Cost - -

Rock US$/t mined 1.90

Processing Cost - -

Mill cost US$/t milled 4.72

Additional Cost for Mineral Resource US$/t milled 0.15

G&A Cost US$/t milled 1.11

Ore Handling Cost US$/t milled 0.32

Environmental Cost US$/t milled 0.50

Total Processing Cost US$/t milled 6.80

Overall Pit Slope Angles - -

Rock degree 45

Pit shell selection is based on a conceptual break-even scenario where the total costs 
equal that of the metal value gained. For this scenario, the pit was also constrained by 
the perimeter of the town of Cotabambas such that the pit would not encroach upon the 
town.  This scenario is depicted in graphical form in Figure 14.33.
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Figure 14.34 depicts the conceptual pit shell used in the resource estimate.  The 
regularized block model shown is coloured by ZONE.

Figure 14.34 Conceptual Pit Shell Cross-section (south-southwest to north-northeast)

14.10 MINERAL RESOURCE TABULATION

The Cotabambas mineral resources, as tabulated below, are entirely within the 
conceptual pit shell, as described immediately above.  The mineral resource does not 
include interpolated cell outside the conceptual pit shell. This mineral resource is 
tabulated as an in situ resource which uses all the OK interpolated grades in the 
resource model to report on a mineral resourcen.

The in situ resource uses gold, silver and molybdenum recovery to report an in situ CuEQ 
resource.

The in situ resource reports Indicated and Inferred resources.

CuEQ cut-offs were used to report almost all of the resource.  These cut-offs are a 
function of metal price and recoveries.  In the in situ resource, estimated gold, silver and 
molybdenum are then converted to US dollars and combined.  The combined funds are 
re-converted to copper and added to the in situ copper values.

The following metal prices are used:

copper – US$3.20/lb
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gold – $US$1,350/troy oz

silver – $US$23.00/troy oz

molybdenum – US$12.50/lb.

14.10.1 RECOVERIES

The following metal recoveries were applied to the in situ resource:

molybdenum – 40%

gold – 64%

silver – 63%.

As the resource is reported as in situ, no recovery is applied to copper.

14.10.2 RESOURCE TABLES

At a 0.2% CuEQ cut-off, Tetra Tech’s 2013 resource model (this report) estimates an in 
situ Indicated Resource of 117 Mt at 0.42% copper, 0.23 g/t gold and 2.74 g/t silver, 
and an in situ Inferred Resource of 605 Mt at 0.31% copper, 0.17 g/t gold and 2.33 g/t 
silver.

Table 14.15 to Table 14.18 tabulates the Cotabambas mineral resources by domain 
(ZONE 4, 5, 6 and 7), and by resource classification (Indicated and Inferred). Tabulation 
by domain reports only by 1 CuEQ cut-off (0.20%).
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14.10.3 GRADE-TONNAGE CURVES

Figure 14.35 to Figure 14.37 depict the grade-tonnage curves for the Cotabambas 
deposit.  Due to the lack of molybdenum in the deposit, molybdenum is not included.



Pa
no

ro
 M

in
er

al
s 

Lt
d.

11
6

13
97

60
02

00
-R

EP
-R

00
01

-0
5

Te
ch

ni
ca

l R
ep

or
t a

nd
 R

es
ou

rc
e 

Es
tim

at
e

of
 th

e 
Co

ta
ba

m
ba

s 
Co

pp
er

-G
ol

d 
Pr

oj
ec

t, 
Pe

ru

Fi
gu

re
 1

4.
35

In
di

ca
te

d
an

d 
In

fe
rr

ed
Re

so
ur

ce
sC

op
pe

rG
ra

de
-T

on
na

ge
 C

ur
ve

0.
0

25
0.

0 5
0.

0
75

0.
1

0.
1

25
0.

1 5
0.

1
75

0.
2

0.
2

25
0.

2 5
0.

2
75

0.
3

0.
3

25
0.

3 5
0.

3
75

0.
4

0.
4

25
0.

4 5
0.

4
75

0.
5

0.
5

25
0.

5 5
0.

5
75

0.
6

0.
6

25
0.

6 5
0.

6
75

0.
7

0.
7

25
0.

7 5
0.

7
75

0.
8

0.
8

25
0.

8 5
0.

8
75

0.
9

0.
9

25
0.

9 5
0.

9
75

1

In
di

ca
te

d 
To

nn
es

20
19

18
17

16
14

13
11

10
95

87
80

75
69

64
60

56
52

49
46

42
39

37
35

32
30

28
26

24
23

21
20

19
17

16
15

14
13

12
In

fe
rr

ed
 T

on
ne

s
1,

1,
1,

1,
91

79
69

60
53

46
41

36
31

28
24

21
18

16
14

12
11

97
86

77
68

60
53

47
42

37
33

29
25

23
20

18
16

15
13

12
In

di
ca

te
d 

G
ra

de
0.

2
0.

2
0.

3
0.

3
0.

3
0.

3
0.

3
0.

4
0.

4
0.

4
0.

5
0.

5
0.

5
0.

5
0.

5
0.

6
0.

6
0.

6
0.

6
0.

6
0.

7
0.

7
0.

7
0.

7
0.

8
0.

8
0.

8
0.

8
0.

8
0.

9
0.

9
0.

9
0.

9
0.

9
1.

0
1.

0
1.

0
1.

0
1.

1
1.

1
In

fe
rr

ed
 G

ra
de

0.
1

0.
1

0.
2

0.
2

0.
2

0.
2

0.
2

0.
3

0.
3

0.
3

0.
3

0.
3

0.
4

0.
4

0.
4

0.
4

0.
5

0.
5

0.
5

0.
5

0.
6

0.
6

0.
6

0.
6

0.
7

0.
7

0.
7

0.
7

0.
8

0.
8

0.
8

0.
9

0.
9

0.
9

0.
9

1.
0

1.
0

1.
0

1.
1

1.
1

0.
00

0

0.
20

0

0.
40

0

0.
60

0

0.
80

0

1.
00

0

1.
20

0

0

20
0,

00
0,

00
0

40
0,

00
0,

00
0

60
0,

00
0,

00
0

80
0,

00
0,

00
0

1,
00

0,
00

0,
00

0

1,
20

0,
00

0,
00

0

1,
40

0,
00

0,
00

0

1,
60

0,
00

0,
00

0

1,
80

0,
00

0,
00

0

Grade  (Cu%)

Resource tonnes  (t)

C
ut

-o
ff 

G
ra

de
  (

C
uE

Q
%

)

M
in

er
al

 In
ve

nt
or

y 
G

ra
de

-T
on

na
ge

 C
ur

ve
C

op
pe

r:
 In

di
ca

te
d 

&
 In

fe
rr

ed
 R

es
ou

rc
es

Pa
no

ro
 M

in
er

al
s 

Lt
d.

W
ith

in
 P

it 
S

he
ll 

R
es

ou
rc

e 
E

st
im

at
e

Se
pt

em
be

r 2
01

3

C
ot

ab
am

ba
s 

D
ep

os
it



Pa
no

ro
 M

in
er

al
s 

Lt
d.

11
7

13
97

60
02

00
-R

EP
-R

00
01

-0
5

Te
ch

ni
ca

l R
ep

or
t a

nd
 R

es
ou

rc
e 

Es
tim

at
e

of
 th

e 
Co

ta
ba

m
ba

s 
Co

pp
er

-G
ol

d 
Pr

oj
ec

t, 
Pe

ru

Fi
gu

re
 1

4.
36

In
di

ca
te

d 
an

d 
In

fe
rr

ed
 R

es
ou

rc
es

G
ol

d 
G

ra
de

-T
on

na
ge

 C
ur

ve

0.
02

5
0.

05
0.

07
5

0.
1

0.
12

5
0.

15
0.

17
5

0.
2

0.
22

5
0.

25
0.

27
5

0.
3

0.
32

5
0.

35
In

di
ca

te
d 

To
nn

es
20

2
19

4
18

3
17

2
16

0
14

6
13

1
11

7
10

5
95

,
87

,
80

,
75

,
69

,
64

,
60

,
56

,
52

,
49

,
46

,
42

,
39

,
37

,
35

,
32

,
30

,
28

,
26

,
24

,
23

,
21

,
20

,
19

,
17

,
16

,
15

,
14

,
13

,
12

,
In

fe
rr

ed
 T

on
ne

s
1,

6
1,

4
1,

2
1,

0
91

9
79

8
69

3
60

5
53

0
46

9
41

2
36

3
31

9
28

1
24

6
21

6
18

9
16

5
14

4
12

6
11

0
97

,
86

,
77

,
68

,
60

,
53

,
47

,
42

,
37

,
33

,
29

,
25

,
23

,
20

,
18

,
16

,
15

,
13

,
12

,
In

di
ca

te
d 

G
ra

de
0.

15
0.

15
0.

16
0.

17
0.

18
0.

19
0.

20
0.

22
0.

24
0.

26
0.

27
0.

29
0.

30
0.

31
0.

32
0.

33
0.

34
0.

36
0.

36
0.

37
0.

38
0.

39
0.

40
0.

41
0.

41
0.

42
0.

43
0.

44
0.

45
0.

46
0.

47
0.

48
0.

49
0.

50
0.

50
0.

51
0.

52
0.

53
0.

53
0.

54
In

fe
rr

ed
 G

ra
de

0.
09

0.
10

0.
11

0.
12

0.
13

0.
15

0.
16

0.
17

0.
18

0.
19

0.
20

0.
21

0.
22

0.
23

0.
24

0.
25

0.
26

0.
26

0.
27

0.
28

0.
29

0.
29

0.
30

0.
31

0.
31

0.
32

0.
33

0.
33

0.
34

0.
35

0.
35

0.
36

0.
37

0.
37

0.
38

0.
38

0.
39

0.
40

0.
41

0.
41

0.
00

0

0.
10

0

0.
20

0

0.
30

0

0.
40

0

0.
50

0

0.
60

0

0

20
0,

00
0,

00
0

40
0,

00
0,

00
0

60
0,

00
0,

00
0

80
0,

00
0,

00
0

1,
00

0,
00

0,
00

0

1,
20

0,
00

0,
00

0

1,
40

0,
00

0,
00

0

1,
60

0,
00

0,
00

0

1,
80

0,
00

0,
00

0

Grade  (Au g/t)

Resource tonnes  (t)

C
ut

-o
ff 

G
ra

de
  (

C
uE

Q
%

)

M
in

er
al

 In
ve

nt
or

y 
G

ra
de

-T
on

na
ge

 C
ur

ve
G

ol
d:

 In
di

ca
te

d 
&

 In
fe

rr
ed

 R
es

ou
rc

es

Pa
no

ro
 M

in
er

al
s 

Lt
d.

W
ith

in
 P

it 
S

he
ll 

R
es

ou
rc

e 
E

st
im

at
e

Se
pt

em
be

r 2
01

3

C
ot

ab
am

ba
s 

D
ep

os
it



Pa
no

ro
 M

in
er

al
s 

Lt
d.

11
8

13
97

60
02

00
-R

EP
-R

00
01

-0
5

Te
ch

ni
ca

l R
ep

or
t a

nd
 R

es
ou

rc
e 

Es
tim

at
e

of
 th

e 
Co

ta
ba

m
ba

s 
Co

pp
er

-G
ol

d 
Pr

oj
ec

t, 
Pe

ru

Fi
gu

re
 1

4.
37

In
di

ca
te

d 
an

d 
In

fe
rr

ed
 R

es
ou

rc
es

Si
lv

er
 G

ra
de

-T
on

na
ge

 C
ur

ve

0.
02 5

0.
05

0.
07 5

0.
1

0.
12 5

0.
15

0.
17 5

0.
2

0.
22 5

0.
25

0.
27 5

0.
3

0.
32 5

0.
35

0.
37 5

0.
4

0.
42 5

0.
45

0.
47 5

0.
5

0.
52 5

0.
55

0.
57 5

0.
6

0.
62 5

0.
65

0.
67 5

0.
7

0.
72 5

0.
75

0.
77 5

0.
8

0.
82 5

0.
85

0.
87 5

0.
9

0.
92 5

0.
95

0.
97 5

1

In
di

ca
te

d 
To

nn
es

20
2

19
4

18
3

17
2

16
0

14
6

13
1

11
7

10
5

95
,

87
,

80
,

75
,

69
,

64
,

60
,

56
,

52
,

49
,

46
,

42
,

39
,

37
,

35
,

32
,

30
,

28
,

26
,

24
,

23
,

21
,

20
,

19
,

17
,

16
,

15
,

14
,

13
,

12
,

In
fe

rr
ed

 T
on

ne
s

1,
6

1,
4

1,
2

1,
0

91
9

79
8

69
3

60
5

53
0

46
9

41
2

36
3

31
9

28
1

24
6

21
6

18
9

16
5

14
4

12
6

11
0

97
,

86
,

77
,

68
,

60
,

53
,

47
,

42
,

37
,

33
,

29
,

25
,

23
,

20
,

18
,

16
,

15
,

13
,

12
,

In
di

ca
te

d 
G

ra
de

2.
16

2.
21

2.
27

2.
33

2.
41

2.
50

2.
60

2.
73

2.
85

2.
97

3.
08

3.
18

3.
27

3.
35

3.
45

3.
52

3.
61

3.
69

3.
76

3.
81

3.
90

3.
97

4.
04

4.
11

4.
20

4.
26

4.
33

4.
41

4.
47

4.
53

4.
60

4.
65

4.
70

4.
75

4.
79

4.
83

4.
85

4.
88

4.
92

4.
94

In
fe

rr
ed

 G
ra

de
1.

72
1.

82
1.

92
2.

02
2.

10
2.

18
2.

26
2.

33
2.

39
2.

44
2.

50
2.

55
2.

61
2.

66
2.

72
2.

77
2.

82
2.

86
2.

91
2.

96
3.

00
3.

05
3.

08
3.

10
3.

12
3.

16
3.

19
3.

22
3.

25
3.

28
3.

29
3.

32
3.

33
3.

36
3.

37
3.

37
3.

39
3.

43
3.

52
3.

55

0.
00

0

1.
00

0

2.
00

0

3.
00

0

4.
00

0

5.
00

0

6.
00

0

0

20
0,

00
0,

00
0

40
0,

00
0,

00
0

60
0,

00
0,

00
0

80
0,

00
0,

00
0

1,
00

0,
00

0,
00

0

1,
20

0,
00

0,
00

0

1,
40

0,
00

0,
00

0

1,
60

0,
00

0,
00

0

1,
80

0,
00

0,
00

0

Grade  (Ag g/t)

Resource tonnes  (t)

C
ut

-o
ff 

G
ra

de
  (

C
uE

Q
%

)

M
in

er
al

 In
ve

nt
or

y 
G

ra
de

-T
on

na
ge

 C
ur

ve
Si

lv
er

: I
nd

ic
at

ed
 &

 In
fe

rr
ed

 R
es

ou
rc

es

Pa
no

ro
 M

in
er

al
s 

Lt
d.

W
ith

in
 P

it 
S

he
ll 

R
es

ou
rc

e 
E

st
im

at
e

Se
pt

em
be

r 2
01

3

C
ot

ab
am

ba
s 

D
ep

os
it



Panoro Minerals Ltd. 119 1397600200-REP-R0001-05
Technical Report and Resource Estimate
of the Cotabambas Copper-Gold Project, Peru

14.11 PREVIOUS RESOURCE ESTIMATES

The first historical resource estimate at Cotabambas was completed by Hector Flores of 
Anaconda Chile in September 1999.  In February 2001, a sectional resource estimate 
was completed by J. Perello, H. Possa and C. Neyra (2001) which was followed by a 
geostatistical resource estimate by the Chilean engineering firm NCL Ingeneria y 
Construccion SA (NCL) (2001).  Using a copper cut-off of 0.3%, NCL reported a resource 
of 69 Mt at 0.74% copper and 0.46 g/t gold.

In March 2007, SRK completed the first mineral resource estimate of Cotabambas using 
the NI 43-101 format.  At the same 0.3% copper cut-off, SRK reported a resource of 
114 Mt at 0.68% copper and 0.38 g/t gold.  SRK declared the entire resource as 
Inferred.

In October 2012, AMEC (2012) completed the second NI 43-101 Cotabambas resource 
estimate.  AMEC reported the resource of four domains using a 0.2% CuEQ cut-off, 
calculated as a function of Cu + Au + Ag.  The declared resources for these four domains 
are all Inferred resource classification and include:

A hypogene sulphide mineral resource of 381.8 Mt at 0.4% copper, 0.24 g/t 
gold and 2.94 g/t silver.

A supergene sulphide mineral resource of 6.9 Mt at 1.29% copper, 0.35 g/t gold 
and 3.11 g/t silver.

An oxide copper mineral resource of 14.5 Mt at 0.73% copper.

An oxide gold mineral resource of 0.8 Mt at 0.88 g/t gold and 3.95 g/t silver 
(using a 0.2 g/t gold cut-off).

At a 0.2% CuEQ cut-off, AMEC’s 2012 resource summed to 404.1 Mt at 0.42% copper,
0.23 g/t gold and 2.84 g/t silver. AMEC’s 2012 resource was reported from within an 
optimized pit shell.

In comparison, at a 0.2% CuEQ cut-off, Tetra Tech’s 2013 resource model (this report) 
estimates an in situ Indicated Resource of 117 Mt at 0.42% copper, 0.23 g/t gold and 
2.74 g/t silver, and an in situ Inferred Resource of 605 Mt at 0.31% copper, 0.17 g/t 
gold and 2.33 g/t silver.  Tetra Tech’s sequential leaching resource estimate at the same 
cut-off (all Inferred) reports 507 Mt at 0.30% copper, 0.13 g/t gold and 1.61 g/t silver.

14.12 RECOMMENDATIONS

QKNA was not undertaken during this resource estimate due to time constraints.  
Subsequent models should utilize KE and ZZ* to optimize the sample searches and 
selection to maximize the quality of the grade interpolation.  This could also be applied to 
parent cell size selection.
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A PEA should be undertaken and can be based on this current model.  One of the results 
of a PEA is the generation of an optimized pit shell which would comprehensively 
demonstrate potential for economic extraction.  Once this optimized pit shell is realized, 
then the immediate strategy would be to convert the within-optimized-pit Inferred 
resource to Indicated or even Measured classification.  However, until the optimized pit 
shell is realized, this drill program cannot be adequately planned.

KE and ZZ* indicate that the optimal drill spacing for an Indicated resource is 40 to 50 m
on section, and 50 to 70 m along strike.  Infill drilling would also provide data to better 
define the main geological units of the deposit, improve short-range variography, and 
enhance to confidence in any subsequent resource estimate.

The current model requires extensions of the base of oxide and the base of leached cap 
(geological) wireframes, especially to the north of the deposit where little data is 
available, to accommodate waste rock modelling around the margins of the optimized pit 
shell. Planned infill drilling will assist in the design of these wireframes.
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15.0 ADJACENT PROPERTIES

There are no significant properties adjacent to the Property. Figure 15.1 illustrates the 
mineral concessions adjacent to the Property.

Figure 15.1 Cotabambas Property and Adjacent Properties
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16.0 OTHER RELEVANT DATA  AND 
INFORMATION

This section is not applicable to this report.
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17.0 INTERPRETATIONS AN D CONCLUSION S

Panoro is a Canadian-registered resource company, based in Vancouver, Canada and in 
Lima, Peru, and is publicly listed on the TSX-V as PML.V.  Panoro is a mineral exploration 
company focused on exploring and developing its copper and copper-gold deposits in 
Peru.

This technical report and resource estimate covers the Property in the Apurimac Region 
of southern Peru, situated approximately 50 km southwest of Cusco.

Panoro retained Tetra Tech to produce a new NI 43-101 compliant resource estimate 
and technical report on the Property.  This technical report conforms to the standards set 
out in NI 43-101 Standards of Disclosure for Mineral Projects and is in compliance with 
Form 43-101F1.  The QP responsible for this report are: Mr. Paul Daigle, P.Geo., Senior 
Geologist with Tetra Tech; Dr. Robert Sinclair Morrison, Ph.D., MAusIMM (CP), P.Geo., 
former Lead Resource Geologist with Tetra Tech; and Dr. Jianhui (John) Huang, Ph.D.,
P.Eng., Senior Metallurgist with Tetra Tech.

At a 0.2% CuEQ cut-off, Tetra Tech’s 2013 resource model (this report) estimates a total 
in situ Indicated Resource of 117 Mt at 0.42% copper, 0.23 g/t gold, 2.74 g/t silver and 
0.0013% molybdenum, and a total in situ Inferred Resource of 605 Mt at 0.31% copper, 
0.17 g/t gold, 2.33 g/t silver and 0.0019% molybdenum.
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18.0 RECOMMENDATIONS

QKNA was not undertaken during this resource estimate due to time constraints.  Future 
resource estimates should employ QKNA to optimize sample search strategies for grade 
interpolation.

Infill drilling is required to convert in-pit Inferred material to Indicated status.  Optimal drill 
spacing for an Indicated Resource is 40 to 50 m on section, and 50 to 70 m along strike.  
This density of infill drilling would also better define the main geological units of the 
deposit and enhance to confidence in any subsequent resource estimate. Figure 18.1
and Figure 18.2 shows the position of a proposed drilling (red traces) and a 
representative infill drill section.

The proposed infill drilling details are tabulated in Table 18.1.  The strategy is to target 
near-surface higher-grade Inferred material as a priority to convert to an Indicated 
resource category.

Table 18.1 Proposed Infill Drilling Details for Cotabambas

Pllan
Drillhole XP YP ZP

Azimuth
((°)

Dip
((°)

Length
((m)

1 786,159 8,480,646 3,109 298 60 200

2 786,016 8,480,716 3,066 298 60 300

3 785,914 8,480,787 3,122 298 60 300

4 786,108 8,480,615 3,127 298 60 200

5 786,030 8,480,660 3,165 298 60 200

6 785,960 8,480,696 3,192 298 60 200

7 785,816 8,480,717 3,057 298 55 400

8 785,763 8,480,685 3,056 298 60 400

9 786,007 8,480,554 3,019 298 60 300

10 785,708 8,480,663 2,952 298 60 500

11 785,583 8,480,668 3,227 298 60 300

12 785,838 8,480,539 2,957 298 60 400

13 785,709 8,480,545 3,017 298 50 400

14 785,501 8,480,661 3,146 298 50 400

15 785,399 8,480,712 3,221 298 50 400

16 785,646 8,480,637 3,087 298 50 400

17 785,698 8,480,485 3,103 298 50 300

18 785,537 8,480,575 3,225 298 50 300

19 785,740 8,480,465 2,982 298 50 400

20 785,622 8,480,479 2,912 298 60 500

21 785,591 8,480,498 3,179 298 50 300

table continues…
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Pllan
Drillhole XP YP ZP

Azimuth
((°)

Dip
((°)

Length
((m)

22 785,516 8,480,532 3,212 298 50 300

23 785,445 8,480,572 3,245 298 50 300

24 785,230 8,480,686 3,105 298 50 500

25 785,122 8,480,749 3,160 298 50 500

26 785,778 8,480,400 2,878 298 60 500

27 785,678 8,480,389 3,089 298 60 300

28 785,353 8,480,562 3,224 298 50 300

29 785,641 8,480,355 3,092 298 50 300

30 785,554 8,480,341 3,134 298 50 300

31 785,373 8,480,442 3,200 298 50 300

32 785,451 8,480,347 3,153 298 50 300

33 785,401 8,480,309 3,139 298 60 300

34 785,407 8,480,253 3,029 298 60 400

35 785,296 8,480,309 3,192 298 50 300

36 785,430 8,480,177 3,092 298 60 300

37 785,222 8,480,297 3,090 298 60 400

38 785,324 8,480,175 3,016 298 60 400

39 785,327 8,480,121 3,111 298 60 300

40 785,132 8,478,981 3,471 298 65 300

41 785,034 8,478,981 3,518 298 55 300

42 784,951 8,479,027 3,575 298 60 200

43 785,049 8,478,913 3,577 298 60 200

44 784,948 8,478,972 3,560 298 60 200

The proposed drilling program amounts to 14,600 m in total.  Given an approximate 
drilling cost of US$300/m, this would cost approximately US$4.38 million.

Conditional Simulation (co-located cokriging) could be used to estimate CuCN, CuR and 
CuAS throughout the deposit if there is sufficient correlation between leach data and 
corresponding assay data in each respective domain.

The current model requires review and extensions of the base of oxide and the base of 
leached cap (geological) wireframes.

A PEA should be undertaken as follow-up to this report, and as a lead-in to a prefeasibility 
study.
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Figure 18.1 Proposed Infill Drilling Program – Plan View
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Figure 18.2 Proposed Infill Drilling Program – Representative Section View
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20.0 CERTIF ICATE  OF  QUALIF IED  PERSON

20.1 ROBERT SINCLAIR MORRISON, PH.D., MAUSIMM (CP), P.GEO.

I, Robert Sinclair Morrison, Ph.D., MAusIMM (CP), P.Geo., of Toronto, Ontario, do hereby certify:

I am a Geologist with an address at Suite 409, 208 Queens Quay West, Toronto, 
Ontario, M5J 2Y5.  At the effective date of the technical report, I was a Lead 
Resource Geologist with Tetra Tech WEI Inc. with a business address at 200-350
Bay Street, Toronto, Ontario, M5H 2S6.

This certificate applies to the technical report entitled “Technical Report and 
Resource Estimate of the Cotabambas Copper-Gold Project, Peru”, dated October 
29, 2013 (the “Technical Report”).

I am a graduate of Acadia University (B.Sc. 1981) and University of Adelaide (Ph.D. 
1990).  I am a member in good standing of the Australasian Institute of Mining and 
Metallurgy (#11212), and I am registered as a Chartered Professional in Geology with 
the Australasian Institute of Mining and Metallurgy since 2004.  I am a member in 
good standing of the Association of Professional Geoscientists of Ontario, License 
#1839 since 2010.  My relevant experience with respect to the Cotabambas deposit, 
ore body modelling and resource estimation includes modelling and resource 
estimation of six porphyry copper deposits in Quebec, British Columbia, Alaska and 
northern Argentina in the past four years. I am a “Qualified Person” for the purposes 
of National Instrument 43-101 (the “Instrument”) under the Accepted Foreign 
Associations and Membership Designations (Appendix A).

I did not complete a personal inspection of the Property.

I am responsible for Sections 1.0 to 11.0, 14.0 to 19.0 and 20.1 of the Technical 
Report.

I am independent of Panoro Minerals Ltd. as defined by Section 1.5 of the Instrument.

I have no prior involvement with the Property that is the subject of the Technical 
Report.

I have read the Instrument and the sections of the Technical Report that I am 
responsible for have been prepared in compliance with the Instrument.

As of the date of this certificate, to the best of my knowledge, information and 
belief, the sections of the Technical Report that I am responsible for contain all 
scientific and technical information that is required to be disclosed to make the 
technical report not misleading.

Signed and dated this 6th day of December, 2013 at Toronto, Ontario

Original document signed and sealed by
Robert Sinclair Morrison, Ph.D., MAusIMM (CP), P.Geo.

Robert Sinclair Morrison, Ph.D., MAusIMM (CP), P.Geo.
Geologist
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20.2 JIANHUI (JOHN) HUANG, PH.D., P.ENG.

I, Jianhui (John) Huang, Ph.D., P.Eng., of Burnaby, British Columbia, do hereby certify:

I am a Senior Metallurgist with Tetra Tech WEI Inc. with a business address at 
800-555 West Hastings Street, Vancouver, British Columbia, V6B 1M1.

This certificate applies to the technical report entitled “Technical Report and 
Resource Estimate of the Cotabambas Copper-Gold Project, Peru”, dated 
October 29, 2013 (the “Technical Report”).

I am a graduate of North-East University (B.Eng., 1982), Beijing General 
Research Institute for Non-ferrous Metals (M.Eng., 1988), and Birmingham 
University (Ph.D., 2000).  I am a member in good standing of the Association of 
Professional Engineers and Geoscientists of British Columbia (License #30898).  
My relevant experience with respect to mineral engineering includes more than 
30 years of involvement in mineral process for metal recovery from various base 
metal, gold, silver, and rare metal ores.  I have relevant experience in copper, 
molybdenum, gold and silver recovery from various ores.  Projects include the 
Mt. Milligan project (FS), the Schaft Creek project (FS), the Kerr-Sulphuret-
Mitchell project (PFS), the Berg project (PEA), and the Courageous Lake project 
(PFS). I am a “Qualified Person” for the purposes of National Instrument 43-101 
(the “Instrument”).

I did not complete a personal inspection of the Property.

I am responsible for Sections 13.0 and 20.2 of the Technical Report.

I am independent of Panoro Minerals Ltd. as defined by Section 1.5 of the
Instrument.

I have no prior involvement with the Property that is the subject of the Technical 
Report.

I have read the Instrument and the sections of the Technical Report that I am 
responsible for have been prepared in compliance with the Instrument.

As of the date of this certificate, to the best of my knowledge, information and 
belief, the sections of the Technical Report that I am responsible for contains all 
scientific and technical information that is required to be disclosed to make the 
Technical Report not misleading.

Signed and dated this 6th day of December, 2013 at Vancouver, British Columbia.

Original document signed and sealed by
Jianhui (John) Huang, Ph.D., P.Eng.

Jianhui (John) Huang, Ph.D., P.Eng.
Senior Metallurgist
Tetra Tech WEI Inc.
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I, Paul Daigle, P.Geo., of Toronto, Ontario, do hereby certify:

I am a Senior Geologist with Tetra Tech WEI Inc. with a business address at 200-
350 Bay Street, Toronto, Ontario, M5H 2S6.

This certificate applies to the technical report entitled “Technical Report and 
Resource Estimate of the Cotabambas Copper-Gold Project, Peru”, dated 
October 29, 2013 (the “Technical Report”).

I am a graduate of Concordia University, (B.Sc. Geology, 1989). I am a member 
in good standing of the Association of Professional Geoscientists of Ontario 
(Registration #1592) and the Association of Professional Engineers and 
Geoscientists of Saskatchewan (Registration #10665). My relevant experience 
includes over 24 years of experience in a wide variety of geological settings and, 
most recently, the Tucumã copper-gold deposits, in Pará, Brazil. I am a
“Qualified Person” for the purposes of National Instrument 43-101 (the 
“Instrument”).

My most recent personal inspection of the Property was June 3 to 7, 2013, for 
one day.

I am responsible for Sections 12.0 and 20.3 of the Technical Report.

I am independent of Panoro Minerals Ltd. as defined by Section 1.5 of the 
Instrument.

I have no prior involvement with the Property that is the subject of the Technical 
Report.

I have read the Instrument and the sections of the Technical Report that I am 
responsible for have been prepared in compliance with the Instrument.

As of the date of this certificate, to the best of my knowledge, information and 
belief, the sections of the Technical Report that I am responsible for contains all 
scientific and technical information that is required to be disclosed to make the 
Technical Report not misleading.

Signed and dated this 6th day of December, 2013 at Toronto, Ontario.

Original document signed and sealed by
Paul Daigle, P.Geo.

Paul Daigle, P.Geo.
Senior Geologist
Tetra Tech WEI Inc.
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Cu Contact Profile - Hypogene Zone 4 (left) versus Oxide (Zone 5) right 

 

 

Cu Contact Profile – Leached Cap Zone 6 (left) versus Oxide (Zone 5) right 

 



Cu Contact Profile – Supergene Zone 7 (left) versus Hypogene (Zone 4) right 

 

Cu Contact Profile – Supergene Zone 7 (left) versus Oxide (Zone 5) right 

 


