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ABSTRACT

This paper describes the new information
available on Canadian mineral development sta-
tistics that cover the range of mineral development
activity from grassroots exploration to mine pro-
duction and provides a brief analysis of the data.

Non-fuel mineral exploration statistics
have been collected in Canada since 1946,
when survey activity was initiated by Statistics
Canada. In 1967, a major revision and expan-
sion of survey content took place. In 1985,
under the aegis of the Federal-Provincial Com-
mittee on Mineral Statistics, chaired by Natural
Resources Canada (NRCan), a new level of
cooperation was reached when NRCan, Statis-
tics Canada, the provinces and the territories
agreed to produce a more comprehensive and
consistent set of exploration and mine-site
development statistics.

In 1997, a second major revision to the
mineral exploration survey took place in consul-
tation with industry. This revision identifies the
three work phases of the full mineral develop-
ment cycle (exploration, deposit appraisal, and
mine complex development) and reflects the
evolving complexity of mineral development and
mining activity. New information is now col-
lected on engineering, economic, pre-feasibility
and production feasibility studies, land access
and environment costs, in addition to the data
already being collected on field work and over-
head expenditures related to drilling, geoscien-
tific surveys and rock work. Capital and repair
expenditures that had only been collected for
the mine complex development phase are now
being collected for the exploration and deposit
appraisal work phases. As a result, a mine of
“high grade” statistics is now available.

The newly collected categories of expen-
ditures contributed 6.4% ($361 million) of

the total expenditures on mineral develop-
ment in 1997, 3.7% ($171 million) in 1998,
an estimated 5.3% ($177 million) in 1999,
and 6.7% ($223 million) in spending inten-
tions in 2000. In 1999, total exploration,
deposit appraisal and mine complex develop-
ment expenditures, including field and over-
head, all newly defined expenditures, as well
as capital and repair costs, amounted to $3.4
billion. This increased coverage of expendi-
tures permits NRCan and its partners to pro-
vide a more complete insight into the full
range of activities taking place in the Cana-
dian mineral development industry.

Introduction

NRCan, in cooperation with Statistics
Canada and the provincial and territorial
governments, conducts surveys of mineral
development activity. The Annual Survey
of Mineral Exploration, Deposit Appraisal
and Mine Complex Development Expendi-
tures is conducted twice a year and has a
final response rate above 90%. A prelimi-
nary survey of current year expenditures
and of spending intentions for the next
year is carried out in the fall. Final survey
expenditures for a given year are collected
early in the following year.

The revised survey questionnaires
are the result of a major survey review
and rationalization process, implemented
in 1997, that introduced new definitions
of work phases, new categories of expen-
ditures, and integrated reporting ques-
tionnaires. As a result, more complete
and accurate coverage of mineral devel-
opment expenditures across Canada,
from exploration to mine production, is
now available.

This paper first explains how the his-
torical data series has evolved since 1946.
The new definitions are then described
and a comparison is made between the
past and present series. The present status
of the industry is then analyzed using
trends from the new series of statistics
that run from 1997 to 2000 (Tables 1 and
2). Finally, some future survey objectives
are discussed.

The survey figures in this article are
based on final survey results for 1997
and 1998, preliminary estimates for
1999 and industry spending intentions
for 2000.

A Brief History

Statistics Canada began collecting
mineral exploration statistics in 1946 to
include this segment of the mineral indus-
try in the System of National Accounts.

From 1946 to 1963, Statistics
Canada reported exploration expendi-
tures for metal mining companies in
Canada as “prospecting” expenditures.
These statistics measured expendi-
tures on the search for new deposits
on the surface and preliminary explo-
ration by mining companies, explo-
ration (non-mining) companies and
prospectors. The accuracy of expendi-
tures recorded in this period is uncer-
tain because “prospecting” was not
defined.

NRCan prepared a series of esti-
mates, using actual survey responses, to
cover the period from 1964 to 1966
because the original data were not com-
pletely compiled.

For the years 1967 to 1986, Sta-
tistics Canada compiled and pub-
lished, using broader definitions,
both mine-site and general (off-mine-
site) exploration expenditures, as
well as mine-site development expen-
ditures and other capital and repair
expenditures associated with mine
development. In 1985, companies
were sent a supplement to capture
detailed expenditures on field work
activity. Since 1988, NRCan has coor-
dinated the survey of firms conduct-
ing general (off-mine-site) explo-
ration, and the coordination of the
survey of producers was a shared
responsibility between Statistics
Canada and NRCan.

A review of survey definitions was
carried out in the mid-1990s with the
aim of improving the quality of the sur-
vey. This revision was undertaken by the
Federal-Provincial Committee on Min-
eral Statistics, in consultation with
industry, and completed in 1997. The
redesigned survey questionnaires were
used to collect data from mining and
exploration companies beginning with
the 1997 preliminary and final surveys.
At that time, NRCan became the national
survey coordinator for mineral develop-
ment expenditures.

78 CIM Bulletin n Vol. 93, N° 1042



Forum

TA
BL

E 
1.

Ex
pl

or
at

io
n,

de
po

si
t 

ap
pr

ai
sa

l a
nd

 m
in

e 
co

m
pl

ex
 d

ev
el

op
m

en
t 

ex
pe

nd
it

ur
es

,1
19

97
 a

nd
 1

99
8

Ex
pl

or
at

io
n 

pl
us

M
in

e 
co

m
pl

ex
Ex

pl
or

at
io

n
D

ep
os

it
 a

pp
ra

is
al

de
po

si
t 

ap
pr

ai
sa

l
de

ve
lo

pm
en

t
To

ta
l

Ex
pe

nd
it

ur
e 

ca
te

go
ry

19
97

19
98

19
97

19
98

19
97

19
98

19
97

19
98

19
97

19
98

($
00

0)

Fi
el

d 
w

or
k 

an
d 

ov
er

he
ad

2
59

9 
33

6
44

5 
05

5
22

0 
83

9
13

0 
86

5
82

0 
17

5a
57

5 
92

0a
83

4 
04

0
93

2 
29

0
1 

65
4 

21
5

1 
50

8 
20

9

En
gi

ne
er

in
g 

st
ud

ie
s

3 
61

7
2 

84
7

25
 8

72
34

 0
59

29
 4

89
36

 9
06

15
 9

97
11

 1
52

45
 4

86
48

 0
58

Ec
on

om
ic 

st
ud

ie
s

1 
06

9
30

6
1 

45
0

66
1

2 
51

9
96

7
42

45
2

2 
56

1
1 

41
9

Pr
e-

 o
r p

ro
du

ct
io

n 
fe

as
ib

ili
ty

 s
tu

di
es

4 
29

0
1 

69
8

11
 6

14
5 

05
3

15
 9

04
6 

75
1

98
1

7 
42

7
16

 8
85

14
 1

78

En
vi

ro
nm

en
t

21
 5

60
11

 2
94

25
 7

26
20

 3
73

47
 2

86
31

 6
67

12
 1

93
9 

95
8

59
 4

79
41

 6
25

La
nd

 a
cc

es
s

4 
53

8
1 

60
5

1 
05

8
2 

11
5

5 
59

6
3 

72
0

2 
28

8
4 

78
3

7 
88

5
8 

50
3

Su
bt

ot
al

63
4 

41
0

46
2 

80
5

28
6 

56
0

19
3 

12
6

92
0 

97
0

65
5 

93
1

86
5 

54
2

96
6 

06
1

1 
78

6 
51

1
1 

62
1 

99
2

O
ff-

m
in

e-
sit

e
57

2 
02

7
39

4 
92

9
18

0 
95

1
13

1 
59

1
75

2 
97

9
52

6 
52

0
n.

a.
n.

a.
75

2 
97

9
52

6 
52

0
O

n-
m

in
e-

sit
e

62
 3

83
67

 8
75

10
5 

60
8

61
 5

35
16

7 
99

1
12

9 
41

1
86

5 
54

2
96

6 
06

1
1 

03
3 

53
2

1 
09

5 
47

2

Ca
pi

ta
l3

25
 7

16
9 

69
7

14
7 

43
5

25
 1

03
17

3 
15

1
34

 8
00

2 
08

9 
64

0
1 

22
6 

34
7

2 
26

2 
79

2
1 

26
1 

14
7

$ 
fo

r e
nv

iro
nm

en
ta

l p
ro

te
ct

io
n

an
d 

re
st

or
at

io
n4

81
15

7
12

6
14

4
20

7
30

1
27

 0
34

23
 7

83
27

 2
41

24
 0

84

To
ta

l 
66

0 
12

6
47

2 
50

1
43

3 
99

5
21

8 
23

0
1 

09
4 

12
1

69
0 

73
1

2 
95

5 
18

2
2 

19
2 

40
9

4 
04

9 
30

3
2 

88
3 

13
9

Re
pa

ir 
an

d 
m

ai
nt

en
an

ce
3

5 
07

1
4 

83
8

50
 8

31
17

 9
95

55
 9

02
22

 8
32

1 
57

8 
29

1
1 

67
1 

58
8

1 
63

4 
19

3
1 

69
4 

42
0

$ 
fo

r e
nv

iro
nm

en
ta

l p
ro

te
ct

io
n

an
d 

re
st

or
at

io
n4

5
39

0
98

1 
12

0
10

2
1 

51
0

28
 3

92
10

3 
76

5
28

 4
94

10
5 

27
6

G
ra

nd
 to

ta
l

66
5 

19
7

47
7 

33
9

48
4 

82
6

23
6 

22
4

1 
15

0 
02

3
71

3 
56

3
4 

53
3 

47
3

3 
86

3 
99

7
5 

68
3 

49
6

4 
57

7 
56

0

To
ta

l e
nv

iro
nm

en
t

21
 6

46
11

 8
41

25
 9

49
21

 6
38

47
 5

95
33

 4
79

67
 6

19
13

7 
50

6
11

5 
21

4
17

0 
98

5

En
vi

ro
nm

en
t a

s 
a 

pe
rc

en
ta

ge
of

 g
ra

nd
 to

ta
l

3.
3

2.
5

5.
4

9.
2

4.
1

4.
7

1.
5

3.
6

2.
0

3.
7

TA
BL

E 
2.

Ex
pl

or
at

io
n,

de
po

si
t 

ap
pr

ai
sa

l a
nd

 m
in

e 
co

m
pl

ex
 d

ev
el

op
m

en
t 

ex
pe

nd
it

ur
es

,1
19

99
 a

nd
 2

00
0

Ex
pl

or
at

io
n 

pl
us

M
in

e 
co

m
pl

ex
Ex

pl
or

at
io

n
D

ep
os

it
 a

pp
ra

is
al

de
po

si
t 

ap
pr

ai
sa

l
de

ve
lo

pm
en

t
G

ra
nd

 T
ot

al
Ex

pe
nd

it
ur

e 
ca

te
go

ry
19

99
20

00
19

99
20

00
19

99
20

00
19

99
20

00
19

99
20

00
($

00
0)

Fi
el

d 
w

or
k 

an
d 

ov
er

he
ad

2
32

7 
44

6
29

8 
99

6
98

 4
75

95
 8

92
42

5 
92

1a
39

4 
88

8a
72

4 
81

9
70

0 
52

7
1 

15
0 

74
0

1 
09

5 
41

5

En
gi

ne
er

in
g,

ec
on

om
ic 

an
d 

pr
e-

 o
r

pr
od

uc
tio

n 
fe

as
ib

ili
ty

 s
tu

di
es

5 
01

0
6 

66
5

46
 1

46
76

 5
59

51
 1

56
83

 2
24

20
 8

91
17

 2
10

72
 0

46
10

0 
43

4

En
vi

ro
nm

en
t

7 
47

9
7 

68
3

10
 9

84
11

 1
87

18
 4

63
18

 8
70

9 
26

7
9 

98
9

27
 7

29
28

 8
59

La
nd

 a
cc

es
s

1 
29

2
1 

55
5

4 
26

2
3 

57
1

5 
55

4
5 

12
6

8 
27

4
7 

72
7

13
 8

28
12

 8
53

Su
bt

ot
al

34
1 

22
6

31
4 

89
9

15
9 

86
7

18
7 

20
9

50
1 

09
4

50
2 

10
8

76
3 

25
0

73
5 

45
3

1 
26

4 
34

4
1 

23
7 

56
2

O
ff-

m
in

e-
sit

e
28

7 
50

2
26

9 
69

2
12

0 
43

6
15

8 
36

1
40

7 
93

7
42

8 
05

3
n.

a.
n.

a.
40

7 
93

7
42

8 
05

3
O

n-
m

in
e-

sit
e

53
 7

25
45

 2
07

39
 4

31
28

 8
48

93
 1

56
74

 0
55

76
3 

25
0

73
5 

45
3

85
6 

40
7

80
9 

50
8

Ca
pi

ta
l3

3 
22

7
60

7
26

 9
78

41
 3

76
30

 2
05

41
 9

83
81

3 
64

9
88

6 
18

8
84

3 
85

4
92

8 
17

1
$ 

fo
r e

nv
iro

nm
en

ta
l p

ro
te

ct
io

n
an

d 
re

st
or

at
io

n4
—

13
10

2
17

8
10

2
19

1
25

 7
42

43
 3

51
25

 8
44

43
 5

42

Re
pa

ir 
an

d 
m

ai
nt

en
an

ce
3

4 
10

5
1 

33
7

28
 9

71
37

 2
47

33
 0

76
38

 5
84

1 
21

7 
10

3
1 

13
4 

53
8

1 
25

0 
17

9
1 

17
3 

12
2

$ 
fo

r e
nv

iro
nm

en
ta

l p
ro

te
ct

io
n

an
d 

re
st

or
at

io
n4

—
—

49
3

15
0

49
3

15
0

59
 7

57
60

 2
65

60
 2

50
60

 4
15

Su
bt

ot
al

7 
33

2
1 

94
4

55
 9

49
78

 6
23

63
 2

81
80

 5
67

2 
03

0 
75

3
2 

02
0 

72
6

2 
09

4 
03

4
2 

10
1 

29
2

G
ra

nd
 to

ta
l

34
8 

55
8

31
6 

84
3

21
5 

81
6

26
5 

83
2

56
4 

37
5

58
2 

67
5

2 
79

4 
00

3
2 

75
6 

17
9

3 
35

8 
37

7
3 

33
8 

85
4

To
ta

l e
nv

iro
nm

en
t

7 
47

9
7 

69
6

11
 5

79
11

 5
15

19
 0

58
19

 2
11

94
 7

65
11

3 
60

5
11

3 
82

3
13

2 
81

6

En
vi

ro
nm

en
t a

s 
a 

pe
rc

en
ta

ge
of

 g
ra

nd
 to

ta
l

2.
1

2.
4

5.
4

4.
3

3.
4

3.
3

3.
4

4.
1

3.
4

4.
0

So
ur

ce
:N

at
ur

al
 R

es
ou

rc
es

 C
an

ad
a,

fro
m

 a
 fe

de
ra

l-p
ro

vi
nc

ia
l s

ur
ve

y 
of

 m
in

in
g 

an
d 

ex
pl

or
at

io
n 

co
m

pa
ni

es
.

n.
a.

N
ot

 a
pp

lic
ab

le
.

a 
Th

is 
to

ta
l c

an
 b

e 
co

m
pa

re
d 

to
 s

om
e 

ex
te

nt
 w

ith
 e

xp
lo

ra
tio

n 
ex

pe
nd

itu
re

s 
pr

io
r t

o 
19

97
.

1
In

cu
de

s 
on

-m
in

e-
sit

e 
pl

us
 o

ff-
m

in
e-

sit
e 

ac
tiv

iti
es

;e
xp

lo
ra

tio
n 

an
d 

de
po

sit
 a

pp
ra

isa
l a

ct
iv

iti
es

 in
clu

de
 o

nl
y 

th
e 

se
ar

ch
 fo

r a
nd

 a
pp

ra
isa

l o
f d

ep
os

its
 a

nd
 d

o 
no

t i
nc

lu
de

 w
or

k 
fo

r e
xt

en
sio

ns
 o

f k
no

w
n 

re
se

rv
es

.
2

O
ve

rh
ea

d 
ex

pe
nd

itu
re

s 
in

clu
de

 m
in

er
al

 le
as

es
,c

la
im

s 
an

d 
re

nt
al

 c
os

ts
,a

nd
 p

ro
je

ct
-re

la
te

d 
he

ad
 o

ffi
ce

 e
xp

en
di

tu
re

s.
3

In
clu

de
s 

co
ns

tru
ct

io
n,

an
d 

m
ac

hi
ne

ry
 a

nd
 e

qu
ip

m
en

t e
xp

en
di

tu
re

s.
4

As
 p

ar
t o

f c
ap

ita
l e

xp
en

di
tu

re
s 

or
 re

pa
ir 

an
d 

m
ai

nt
en

an
ce

 e
xp

en
di

tu
re

s.
N

ot
es

:R
ef

er
 to

 Ta
bl

e 
3 

fo
r t

he
 s

um
m

ar
y 

of
 e

xp
en

di
tu

re
s 

no
t p

re
vi

ou
sly

 re
co

rd
ed

.D
at

a 
fo

r 1
99

9 
ar

e 
pr

el
im

in
ar

y 
es

tim
at

es
;d

at
a 

fo
r 2

00
0 

ar
e 

co
m

pa
ny

 s
pe

nd
in

g 
in

te
nt

io
ns

.

July 2000 79



New Definitions

Objectives of Survey Modifications

Several major changes were intro-
duced into the 1997 surveys to improve
the survey and support the planned
changes to the System of National

Accounts at Statistics Canada. The objec-
tives of these changes and how they were
met are described below.

The first objective was to obtain more
complete coverage of all expenditures for
this industry and improve our knowledge
of grassroots and advanced exploration —
this was achieved by defining two work
phases within the former exploration

work phase and adding new categories of
expenditures and investment.

The second objective was to stream-
line the survey process — an integrated
survey questionnaire was developed
encompassing all work phases and ratio-
nalizing data collection between NRCan
and its partners.

The third objective was to increase
the utilization of the survey results to real-
ize the potential benefits of this knowl-
edge for both industry and government —
the measures under way and planned are
described later in this paper.

Description of Changes

To better distinguish and monitor
both grassroots exploration and advanced
appraisal activity, the former exploration
phase was replaced with the exploration
and deposit appraisal work phases. The
use of these two work phases had been
developed by the Société québécoise d’ex-
ploration minière (SOQUEM) in its
annual reports during the 1970s. In the
early 1990s, large expenditures on
advanced projects hid the decline in grass-
roots exploration in several jurisdictions.
The exploration phase now extends up to
and including the discovery and first
delineation of a mineral resource of poten-
tial economic interest. The deposit
appraisal phase brings a delineated
deposit to the stage of detailed knowledge
required for the feasibility study necessary
to support a production decision and the
accompanying investments. Expenditures
for these two work phases are reported
either as on-mine-site (at a mine site in
production or committed to production)
or as off-mine-site.

Capital asset investments for con-
struction, machinery and equipment, as
well as associated repair and maintenance
expenditures, are now collected at the
exploration and deposit appraisal phases.
Repair and maintenance expenditures are
required to maintain the productive
capacity of existing capital assets. How-
ever, upgrades and refurbishing of current
or purchased assets are included as capital
expenditures.

The mine complex development
phase occurs when a mine property is
either in production or committed to pro-
duction and includes mine development
activities, and capital asset investment
(construction, machinery and equip-
ment), as well as associated repair and
maintenance expenditures. Mine devel-
opment consists of activities carried out
to delineate the orebody in detail, to gain

Forum

Fig. 1. Exploration, deposit appraisal and mine development expenditures1 by type of work, 1998.

Source: Natural Resources Canada, from a federal-provincial survey of mining and exploration companies.
1 On-mine-site plus off-mine-site activities. 2 Environment includes characterization, permitting, protection, monitoring and restoration.
3 Geoscientific  surveys include geology, geochemistry, ground geophysics and airbourne geophysics. 4 Rock work activity includes shaft
work, drifts, cross-cuts, raises, declines, rock sampling and dewatering costs. 5 Drilling includes diamond and other types of drilling.
Note: Numbers may not add to totals due to rounding.
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access to the ore and to prepare it for pro-
duction. It also includes activities to
extend the known reserves. The mine
complex development phase was
renamed from mine-site development to
reflect the dominance of spending on
construction within this work phase.
About 98% of the total expenditures on
capital and repair and maintenance work
occurred at the mine complex develop-
ment phase in 1998.

New expenditure categories for engi-
neering, economic and pre-feasibility and
production feasibility studies, environ-
ment-related activities and land access
have been added to all work phases. For
example, environment-related expendi-
tures are now collected as part of field
expenditures and capital and repair
expenditures (Tables 1 and 2). Since 1997,
the ratio of environmental expenditures to
total costs has varied yearly: 2% for 1997,
3.7% for 1998, 3.4% for 1999 and 4% for
2000.

Survey results reveal different spend-
ing patterns associated with the purpose
of each work phase (Fig. 1). Spending on
surface drilling and geoscientific surveys
is more significant within the exploration
work phase during the search for a new
mineral deposit. Spending on rock work
and technical studies is dominant within
the deposit appraisal work phase when
more underground work is being con-
ducted and production is being consid-
ered. Expenditures at the mine develop-
ment phase are highest for rock work
because major underground development
occurs at a mine or a deposit committed to
production. In fact, three quarters of the
spending in this latter phase is for rock
work and stripping.

Table 3 shows the overall impact of
the new definitions for the years 1997 to
2000. When tabulated across all cate-
gories and work phases, the ratio of
expenditures added under the new defini-
tions varied from 6.4% ($361 million) in
1997, to 3.7% ($171 million) in 1998, a
preliminary estimate of 5.3% ($177 mil-
lion) in 1999, and 6.7% ($223 million) in
spending intentions in 2000. More than
80% of the expenditures in the new cate-
gories occurred within the exploration
and deposit appraisal work phases.

Survey Analysis

Total Expenditures

The Annual Survey of Mineral Explo-
ration, Deposit Appraisal and Mine Com-

plex Development Expenditures surveys
about 1800 establishments (reporting
units).

Total exploration, deposit appraisal,
and mine complex development field and
overhead expenditures, as well as new cat-
egories of expenditures (excluding capital
and repair costs), have gone from $1.8 bil-
lion in 1997 to $1.6 billion in 1998, $1.3
billion in 1999 and $1.2 billion in 2000.

Capital expenditures in the three
work phases varied from $2.3 billion in
1997 to $1.3 billion in 1998, $844 million
in 1999 and $928 million in 2000. Repair
and maintenance expenditures varied
from $1.6 billion in 1997 to $1.7 billion in
1998, $1.3 billion in 1999 and $1.2 billion
in 2000.

The total of all expenditures for the
three work phases has decreased from

$5.7 billion in 1997 to $4.6 billion in
1998, $3.4 billion in 1999 and $3.3 billion
in 2000.

Exploration and Deposit Appraisal
Expenditures

An historical comparison of explo-
ration and deposit appraisal expenditures
(Fig. 2) is made possible by using both the
old survey definitions (only field work
and overhead expenditures) and constant
1999 dollars. After peak levels of expendi-
tures were reached in 1987 and 1988 (as a
result of flow-through shares and the Min-
ing Exploration Depletion Allowance),
exploration and deposit appraisal expen-
ditures in Canada fell to a low of $419 mil-
lion in 1992. From 1993 to 1996, the level
of activity rebounded by 118% to reach a
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TABLE 3. Summary of expenditures not previously recorded, 1997-2000

Expenditure category 1997 1998 1999 2000
($ millions)

Exploration plus deposit appraisal

Environment 47.3 31.7 18.5 18.9

Engineering, economic and pre- or

production feasibility studies 47.9 44.6 51.2 83.2

Land access 5.6 3.7 5.6 5.1

Subtotal 100.8 80.0 75.2 107.2

Capital 173.2 34.8 30.2 42.0

Repair and maintenance 55.9 22.8 33.1 38.6

Total 329.9 137.6 138.5 187.8

Mine complex development

Environment 12.2 10.0 9.3 10.0

Engineering, economic and pre- or

production feasibility studies 17.0 19.0 20.9 17.2

Land access 2.3 4.8 8.3 7.7

Total 31.5 33.8 38.4 34.9

Grand total 361.3 171.4 176.9 222.7

% of total investment1 6.4 3.7 5.3 6.7
Source: Natural Resources Canada, from a federal-provincial survey of mining and exploration companies.
1 “Total investment” equals “Grand total” in Tables 1 and 2.
Notes: Numbers may not add to totals due to rounding. Data for 1999 are preliminary estimates; data for 2000 are company spending intentions.

Fig. 2. Exploration and deposit appraisal expenditures (fieldwork and overhead only) by junior and senior companies,
1969-2000.

Source: Natural Resources Canada, from a federal-provincial survey of mining and exploration companies.
1 Includes on-mine-site plus off-mine-site activities.
Notes: Total expenditures for 1975-1981 are overstated by an average of about 17% relative to earlier and later years because of
changes to the methodology used by Statistics Canada over the years. Expenditures for 1997 to 2000 include both exploration plus
deposit appraisal as per new definitions; up to and including 1996, most of the expenditures now in the deposit appraisal work phase
were reported under exploration (broadly speaking). Data for 1999 are preliminary estimates; data for 2000 are company spending
intentions.
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peak of $912 million in 1996. The upward
surge in expenditures was triggered by
important discoveries of diamond
deposits in the Northwest Territories that
resulted in Canada’s first diamond mine.
In addition, the announcement of the
nickel-copper-cobalt discovery at Voisey’s
Bay, Labrador, in late 1994 resulted in a
flurry of exploration activity in the area
and base-metal expenditures increased
sharply in 1995, 1996 and 1997.

Survey data from 1997 to 2000 indi-
cate a continuous decline in exploration
and deposit appraisal field work and over-
head expenditures of 58% to $387 million
in 2000. If this figure proves to be accu-
rate, it would bring expenditures close to
the lowest levels, in constant dollars,
recorded in the past 30 years. However,
spending intentions may vary from the
final reported value due to the difficulty
that companies have in accurately fore-
casting expenditures at the time of the
survey.

When new expenditures (excluding
capital and repair) are added to field and
overhead for data from 1997 to 2000, the
new totals (current dollars) are $921 mil-
lion in 1997, $656 million in 1998, a pre-
liminary estimate of $501 million in 1999,
and spending intentions of $502 million
in 2000 (Tables 1 and 2). The increased
spending for feasibility studies in the
deposit appraisal phase appears to be off-
setting the decline in exploration to stabi-
lize expenditures in 1999 and 2000.

On-mine-site1 and off-mine-site
exploration and deposit appraisal expen-

ditures for the period from 1997 to 2000
are shown in Figure 3 and Tables 1 and 2.
Total off-mine-site exploration expendi-
tures decreased dramatically from $572
million in 1997 to $395 million in 1998
and $288 million in 1999, and are
expected to be $270 million in 2000. Off-
mine-site deposit appraisal exploration
dipped from its 1997 level of $181 million
to $132 million and $120 million in 1998
and 1999, respectively. An expenditure
level of $158 million is expected in 2000.
On-mine-site exploration expenditures
dropped about 20% in 1999 and 2000
from their 1997 and 1998 levels of $62
million and $68 million, respectively. On-
mine-site deposit appraisal expenditures
declined from $106 million in 1997 to $62
million in 1998 and $39 million in 1999;
only $29 million is expected in 2000.

The largest decrease in terms of
expenditures occurred for off-mine-site
exploration expenditures between 1997
and 1998 (a decrease of $177 million, or
67% of the loss in total exploration and
deposit appraisal expenditures). About
40% of all off-mine-site exploration
expenditures were incurred by junior
companies between 1997 and 2000. From
1997 to 1998, off-mine-site expenditures
by juniors decreased by 38%.

The Bre-X incident in the spring of
1997 had an adverse effect on exploration
financing. This event both preceded and
accentuated the strong negative impact on
expenditures caused by the Asian finan-
cial crisis and the dramatic drop in the
price of most metals that occurred at the
end of 1997 and early in 1998. In the first
half of 1999, the persistence of these con-
ditions and the announcement of gold

reserve sales by central banks depressed
the price of gold to the US$250/oz level.
In late 1999, following revisions of central
banks’ policies, the price rallied to
US$321/oz but has trended downward
since that time.

Capital expenditures at the explo-
ration and deposit appraisal phases are
due mainly to underground work and
were previously not collected. In the
exploration phase, they totalled $25.7 mil-
lion in 1997, $9.7 million in 1998, $3.2
million in 1999, and $0.6 million in 2000.
In the deposit appraisal phase, capital
expenditures totalled $147.4 million in
1997, $25.1 million in 1998, $27.0 mil-
lion in 1999, and $41.4 million in 2000.

Repair and maintenance expendi-
tures for the exploration phase totalled
$5.1 million in 1997, $4.8 million in
1998, $4.1 million in 1999, and $1.3 mil-
lion in 2000. For the deposit appraisal
phase, these expenditures amounted to
$50.8 million in 1997, $18.0 million in
1998, $29.0 million in 1999, and $37.2
million in 2000. The figures for capital,
and repair and maintenance need a longer
time series to be adequately interpreted.

Mine Complex Development Expenditures

Mine development expenditures in
operating mines and mines committed to
production were $866 million in 1997,
$966 million in 1998, $763 million in
1999, and $735 million in 2000. Capital
expenditures for construction, machinery
and equipment were $2.1 billion in 1997,
$1.2 billion in 1998, $814 million in 1999,
and $886 million in 2000. Repair and
maintenance expenditures amounted to
$1.6 billion in 1997 and $1.7 billion in
1998, but declined to $1.2 billion in 1999
and are expected to be $1.1 billion in 2000.
The declining expenditures reflect reduced
activity in the production sector, the main
contributor to these expenditures.

Expenditures by Junior and Senior
Companies

Total spending by junior companies
(excluding capital and repair) declined
from $298 million in 1997 to $171 million
in 1998, $137 million in 1999, and are
expected to rebound to $165 million in
2000. Senior company spending went from
$623 million in 1997 to $485 million in
1998, $364 million in 1999, and could
decline further to $337 million in 2000.
Juniors were responsible for 26% of the
total expenditures for exploration and
deposit appraisal in 1998. This number is
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Fig. 3. On-mine-site and off-mine-site exploration and deposit appraisal expenditures1, 1997-2000.

Source: Natural Resources Canada, from a federal-provincial survey of mining and exploration companies.
a – Preliminary estimates; b – Company spending intentions.
1 Includes engineering, economic and feasibility studies, environment and land access costs.

1 A mine site is the area that can be accessed and exploited from
the current or committed installations.
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expected to increase slightly to 27% in
1999 and climb to 33% in 2000. Thirty-
four juniors spent more than $1 million
each in 1998, contributing 49% of the com-
bined exploration and deposit appraisal
expenditures for juniors. This contribution
is expected to be 53% in 1999 and 62% in
2000. In 1998, 57 of 125 senior companies
(project operators) spent more than $1 mil-
lion each, accounting for 96% of all expen-
ditures reported by seniors in 1998. The
proportions are similar for 1999 and 2000
although the number of active senior com-
panies dropped to 107 project operators.

Future Survey Improvements

This section outlines the objectives
for the future and briefly discusses our
response to some industry concerns. Min-
eral development statistics require contin-
uing improvement in methodology, sur-
vey definitions and concepts, expansion of
the level of analysis, and dissemination of
the information collected.

To improve the survey, NRCan and its
partners intend to:
• monitor and analyze variations in sur-

vey results and apply advanced analyt-
ical techniques to earlier statistical
series;

• clarify the definition of the pre-produc-
tion stage;

• reconcile environment expenditures
with Statistics Canada’s Environmental
Protection Expenditures in the Busi-
ness Sector Survey;

• develop ways, such as the electronic
exchange of information, to improve
the efficiency of the survey process; 

• encourage use of the new survey defin-
itions to decrease problems of interpre-
tation and reporting errors; and

• study the possibility of undertaking a
revised forecast sample survey to
improve the accuracy of spending
intentions.

The utilization of survey results
could be enhanced by linking results with
other initiatives such as:
• other NRCan databases in order to per-

form more complete project-based
analysis; and

• the newly developed electronic map-
ping tool that integrates multilayers of
information from other sources such as
the National Atlas of Canada.

Other Challenges

One of the key challenges in mineral
development is the optimization of invest-

ment by measuring the discovery payback
from grassroots exploration. Prior to
1997, the only tool available was the com-
parison of on-mine-site with off-mine-site
exploration expenditures. As mentioned
previously, high levels of expenditures on
advanced projects hid, at times, a shortage
of grassroots exploration; however, a com-
parative measure of discovery payback for
on-mine-site relative to off-mine-site
investment for exploration or deposit
appraisal has not yet been systematically
quantified.

Another key challenge is the exten-
sion of the lives of operating mines. This
is becoming particularly important, given
the low metal prices that have prevailed
over the past two years. A study, based on
published 1998 reserves and current pro-
duction rates in one Canadian province,
showed that only six of the twenty-three
operating precious and base-metal mines
will remain in production in five years.
And only one of six new projects is based
on reserves of more than five years.

Given the importance of industry and
public investments already made in min-
ing areas across Canada, extending the life
of operating mines should be a priority.
This can be achieved in two ways: by mine
development activities and by on-mine-
site exploration. Mine development con-
sists of activities carried out to delineate
the orebody in detail, to gain access to the
ore and to prepare it for production. On-
mine-site exploration is targeted at finding
new deposits that can be extracted from
existing installations. As described earlier,
expenditures for on-mine-site exploration
and deposit appraisal work declined from
1998 to 2000, indicating a decrease in
investment of work that may extend
reserves at existing mines.

The share of mine development
expenditures targeted at extending known
reserves is not available because of a poor
response rate to this question on the sur-
vey questionnaire. The question asks
respondents for the percentage of the total
mine development budget that has been
targeted to extend the known reserves. On
the 1997 and 1998 final surveys, a large
proportion of the potash and coal mines
supplied this information but, surpris-
ingly, few metal mines did.

Why did this difference occur? In
coal and potash mines, little drilling
accompanies production, so reporting on
drilling activity to extend the current
reserve is more obvious. In metal mines,
drilling (and support activities) is carried
out almost continuously, at varying rates,
as a part of mine development invest-

ments to prepare for production. Appar-
ently, the part of this budget that is used to
extend the known reserves is rarely
planned, budgeted and executed sepa-
rately.

Some mining geologists suggest that
operating mine budgets often work
against the objective of extending a
reserve. A common saying among mining
geologists is that the first budget cut
always targets drilling expenditures.
Drilling to extend the mine reserves as
well as on-mine-site exploration could be
budgeted separately, as corporate invest-
ments, rather than as mine operating
costs.

Conclusion

Mineral exploration expenditure sta-
tistics have improved substantially since
their inception in 1946. The most dra-
matic and important reform to the survey
is the recent initiative that broadens our
understanding of the industry by ensuring
the statistics reflect the full mineral devel-
opment cycle. The pattern of spending
revealed within each work phase provides
both a greater knowledge of the impor-
tance of each category of expenditure and
an improved description of the evolution
of a mineral project. Furthermore, a com-
plete investment picture will provide more
accurate data on mining’s contribution to
the economy as reflected in the Gross
Domestic Product.

Much remains to be accomplished
and the support and cooperation of the
industry is needed to continue to produce
sound statistics and to face the challenges
of the new millennium. Every respondent
owns a share in this mine of information
and can use it to improve decision mak-
ing. NRCan and Statistics Canada,
together with their provincial and territo-
rial partners, working through the Fed-
eral-Provincial Committee on Mineral Sta-
tistics, are committed to keep improving
the information collected.

NRCan Website

The Canadian Minerals Yearbook
(CMY), prepared annually by NRCan,
presents survey information in a more
detailed manner than this article allows.
CMY chapters are available in *.pdf for-
mat on the NRCan website at
http://www.nrcan.gc.ca/mms/cmy/index/_
e.html for the years 1994 to 1998 (survey
years 1993 to 1997).
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announcing a new book…

Notes

1. Information in this abbreviated review
was current as of March 31, 2000.

2. Details and analysis of mineral develop-
ment activities and other information
are available on the Internet at
http://www.nrcan.gc.ca/mms/efab/mms
d/exploration.

3. Definitions, survey tools (including the
questionnaires), Survey Reporting
Guide and the Survey Guidelines are
also available on the Internet at the
above site.

4. For more information or to comment,
please contact Ginette Bouchard at
Tel.: (613) 992-4665 or e-mail at
gbouchar@nrcan.gc.ca.

5. A special thank you to Brock Greenwell
and Greig Birchfield for their support
in preparing this paper.

Forum

84 CIM Bulletin n Vol. 93, N° 1042

AVAILABLE FROM THE METAL MINING DIVISION
Proceedings from the 14th Mine Operators Conference

This Proceedings contains 40 papers presented at the14th Mine Operators Conference
held in Bathurst, New Brunswick in February 1999. The papers deal with underground
and/or open pit mines.

Some of the titles include :

• Competitive Edge in Safety • Monitoring of Pitwall Stability
• Empirical Stability Graph • Seismic Source Mechanisms at the 

Design Method Brunswick Mine
• Highwall Stability Consideration in • Advanced Blast Modelling for Min-

ing
Design of Small-scale Surface Mines • Inverse Drop Raising and Swedish

• Steeply Dipping Coal Seams Slot Drilling
• Capital Unit Justification

ORDER NOW. Orders must be prepaid. Cost: $50.
Add shipping and handling fees (taxes included): 

Canada $10; U.S.A. $15; Others $25.

Send order and cheque to : Canadian Institute of Mining, Metallurgy and Petroleum,
3400 de Maisonneuve Blvd. West, Suite 1210, Montreal, QC, Canada, H3Z 3B8

A CENTURY OF ACHIEVEMENT
THE DEVELOPMENT OF CANADA’S MINERALS INDUSTRIES

CIM SPECIAL VOLUME 52
BY JOHN E. UDD

Hard-bound; illustrated; 224 pages. Price: CIM Member $40.00 ; Non-member $50.00;
Student $30.00 Postage and handling: $5.00 Canada; $10.00 U.S.; $15.00 Others

GST applicable to Canadian residents – GST No. R106861644; ISBN 0-919086-99-3

Payment by: Cheque American Express Master Card Visa 

Card No.: ______________________________ Expiry date: ________________________________

Signature: __________________________________ Name: ________________________________

Organization: ________________________________________________________________________

Address: ____________________________________________________________________________

Postal/Zip code: ______________ Tel.: ______________________ Fax: ________________________

PREPAYMENT IS REQUIRED PRIOR TO SHIPMENT
Make cheques payable to: Canadian Institute of Mining, Metallurgy and Petroleum,
1210–3400 de Maisonneuve Blvd. W., Montreal, Quebec H3Z 3B8
Tel.: (514) 939-2710; Fax: (514) 939-2714; e-mail: publications@cim.org


