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4. Results of Folldal Verks Drillin Fro-ram

Both orebodieswere drilled on the basis of present out-
crops and on Turam EM-surveysconductedby NGU. All sections
were presented in differentmaps (see appendix) including
data about the thickness of the ore and contents of Cu, zn,
and S.

Grimsdalen:

The Grimsdalenorebody was proved over a total length of
5.8 km. It is a narrow, sheet-likeorebody, dipping about 65°
towards NNW. In the central part, approx. between lines
1500 V and 2100 V the ore is folded with fold axes in ENE-
WSW direction (see sections).The maximum thickness of the
orebody was found in drill hole Bh 163 (line 2735 V) with
15.05 m. Usually the thickness is much lower. The ore gets
thinner towards the depth. Between lines 2000 ø and 200 V
the lower limitationof the orebody was proved by three
drill holes (Bh 224, 221, 203), whereas the limitationwas
not proved from line 200 V towards the west. Here the ore
zone is getting considerablythinner towards depth.

On the basis of the drilling data (grade and thickness)con-
toured maps were drafted showing the orebody in a longitudi-
nal section. The factor thickness (m) x % Cu, Zn, and S was
the basis for the contouring.

The maps show two zones with stronEer accumulatonsof the
ore: one zone is located between lines 700 ø and 1000 V. This
zone, however, could only be traced to a depth of about
100 m below surface.

A second zone with better ore grade and thickness is located
from line 1500 V towards the west. The western limitationof
this zone has not yet been proved by drilling as the western-
most hole was drilled on line 3600 V. The thickness of this
zone is in all places more than 3 m. It is located at a depth
of about 80-130 m below surface. AccordinE to the contours
this zone is continueingfrom line 3600 V towards the depth
in western direction. This zone representsthe best potential
for possible economic ore in the whole Grimsdalenorebody.
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Tab. 1: Calculation of total ore reserves at Grimsdalen

block av.Thickness (m) density tons % Cu % Zn % S

proved ore:

B 2.33 3.28 560,511 0.19 1.02 13.48

C 2.63 3.89 392,984 0.33 4.00 27.68

E 4.94 3.78 1,801,964 0.31 2.77 25.14

F 15.05 3.75 564,375 0.25 2.67 24.33

G 2.85 3.89 260,533 0.38 3.29 27.57

I 1.41 3.45 521,424 0.15 1.95 17.56

L 4.28 4.02 2,159,303 0.56 2.47 30.79

M 9.20 3.73 223,054 0.47 2.12 23.86

N 2.00 4.15 49,800 0.45 1.44 33.79

0 5.53 4.43 110,241 0.40 2.79 40.19

U 11.95 3.72 466,767 0.55 0.90 23.82

total




61644,189 0.41 2.58 27.29

probable ore:






A' 2.33 3.28 137,268 0.19 1.02 13.48

D' 4.94 3.78 373,464 0.31 2.77 25.14

H' 2.74 3.89 255,573 0.36 3.65 27.63

K' 3.30 3.65 265,191 0.38 1.75 22.14

3' 5.93 3.83 1,011,319 0.44 1.79 26.31

P' 2.80 3.94 772,240 0.32 2.68 28.79

total




2,815,055 0.36 2.29 25.94

possible ore:






2.33 3.28 91,512 0.19 1.02 13.48


 2.63 3.89 86,796 0.33 4.00 27.68


 4.94 3.78 662,899 0.31 2.77 25.14


 2.85 3.89 182,927 0.38 3.29 27.57


 1.43 3.45 277,768 0.15 1.95 17.56

J" 1.87 3.37 399,903 0.17 1.49 15.52


 3.30 3.65 204,920 0.38 1.75 22.14


 3.05 3.80 695,685 0.41 1.77 25.47

T" 1.87 3.37 173,186 0.17 1.49 15.52

total




2,775,596 0.30 2.11 22.11



Tab. 2: Calculation of total ore reserves at Grimsdalsgruva

block av.thickness (m) density tons % Cu % Zn % S

2roved ore:


total

2.25

3.23

2.25

1.51

4.43

4.40

4.38

4.33

51,877

799,425


264,853


533,280

0.96

1.12

0.90

0.67

1.95

1.36

1.05

1.58

38.20

39.44

39.15

37.84

1,649,435 0.93 1.40 38.84

2robable ore:





2.94 4.38 1,376,250 0.97 1.37 39.07


 2.01 4.50 361,800 0.61 1.85 41.90


 2.30 3.87 261,467 0.77 0.88 27.15

I' 0.90 4.42 141,716 0.30 4.50 40.00


 2.30 3.87 186,365 0.77 0.88 27.15


 2.01 4.50 81,970 0.61 1.85 41.90


 3.30 4.39 90,544 0.50 2.00 39.20

0' 1.51 4-33 81,729 0.67 1.58 37.84


 4.90 3.45 459,605 0.46 0.60 17.50


 2.30 3.87 130,733 0.77 0.88 27.15

total




3,172,179 0.76 1.40 34.18

2ossible ore:






H" 0.90 4.42 1511148 0.30 4.50 40.00

N" 1.26 3.68 281,106 0.25 1.30 22.80

R" 0.90 4.42 501968 0.30 4.50 40.00

8" 2.25 4.34 2311919 0.96 1.95 38.20


 3.23 4.40 488,538 1.12 1.36 39.44


 2.01 4.50 76,317 0.61 1.85 41.90


 2.30 3.87 58,413 0.77 0.88 27.15


 0.90 4.42 32,321 0.30 4.50 40.00

total




1,373,729 0.73 2.00 35.54
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of each block. It should be stated that some incorrect-
nesses in the ore reserve calculationscould arise as the
drilling was not conducted very systematiclyand the spacing
between some holes is often large. In these calculations
it was also assumed that the drill holes always hit the ore
vertical.

First the total ore reserves, regardlessthickness, were
calculated.The results can be seen from Tab. 1 and Tab. 2.
The total ore reserves were calculatedas follows:

Grimsdalen: tons % Cu % Zn % S

proved ore 6,644,189 0.41 2.58 27.29
probable ore 2,815,055 0.36 2.29 25.94
possible ore 21775,596 0.30 2.11 22.11

Grimsdalsgruva:





proved ore 1,649,435 0.93 1.40 38.84
probable ore 3,172,179 0.76 1.40 34.18
possible ore 1,373,729 0.73 2.00 35.54

These reserves do not represent economic ore as the average
thickness is too thin. Calculatingthe ore reserves of blocks
or of several blocks together, with a thickness of at least
3 m one can obtain the followingpossibilities:

Grimsdalen:

Proved ore from blocks E and F:

Block av.thickness(m) tons % Cu % Zn % S

	

4.94 1,801,964 0.31 2.77 25.14

	

15.05 564,3750.25 2.67 24.33

total 7.35 2,366,339 0.30 2.75 24.9

Proved ore from blocks E and F, includingprobable ore
from block D':

Block av. thickness (m) tons % Cu % Zn % S

	

4.94 1,801,964 0.31 2.77 25.14

	

15.05 564,375 0.25 2.67 24.33
D' 4.94 373,464 0.31 2.77 25.14

total 7.02 21739,803 0.30 2.75 24.97



3. Proved ore from blocks E, F, C, and G,
from blocks D' and H', and possible ore
X", Y", and W":

Block av.Thickness(m) tons % Cu

probable ore

from blocks

"'Zn % S

E 4.94 1,801,964 0.31 2.77 25.14
F 15.05 564,375 0.25 2.67 24.33
D' 4.94 373,464 0.31 2.77 25,14

4.94 662,899 0.31 2.77 25.14
2.63 86,796 0.33 4.00 27.68

2.85 182,929 0.38 3.29 27.57

C 2.63 392,984 0.33 4.00 27.68

G 2.85 260,533 0.38 3.29 27.57

H' 2.74 255,573 0.36 3.65 27.63

total 5.62 4,581,517 0.31 2.99 25.68

4. Proved ore from blocks L, M, N, 0:




Block av.Thickness(m) tons % Cu p Zn S

4.28 2,159,303 0.56 2.47 30.79

9.20 223,054 0.47 2.12 23.86

2.00 49,800 0.45 1.44 33.79

0 5.53 110 241 0.40 2.79 40.14

total 4.72 2,542,398 0.54 2.43 30.65

The silver contents in blocks E, F, and D' are probably
around 15 ppm Ag. The assays of the drill cores are not
complete. The gold content is probably around 0.2 ppm Au.
Only very few data were available. The contents of Ag and
Au are probably the same in blocks L, M, N, and 0. The
average Pb content at Grimsdalenis about 0.1 %.

Regardingpossibilities1.-3. and 4. one can see that two
major bodies exist in Grimsdalen.The body calculatedin
possibility4. is quite limited towards the depth. The body
calculatedin possibilities1.-3. however, has more potential
for extentiontowards depth with a soft plunge towards west.
If the two bodies might be exploitableas additional ore
for the Tverrfjelletmine has to be calculatedon the basis
of dLvelopmentcosts and the possibilityof processing
the ore at Tverrfjellet.An advantage of the bodies is that
the ore is lying close to the surface and is plunging
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very gently.

Grimsdalsgruva:

The orebody at Grimsdalsgruvais in general thinner but
has better grades for copper.

Inthe following example block B (proved ore), block E'
(probable ore), and block T" (possibleore) were calculated
as one orebody. The presence of the amount of ore in block
E' should be proved by one further diamond drill hole.

Block av.thickness(m) tons % Cu % Zn % S




3.23 799,425 1.12 1.36 39.44
E' 2.94 11376,250 0.97 1.37 39.07
T" 3.23 488,538 1.12 1.36 39.44

total 3.08 2,664,213 1.04 1.37 39.25

Only at hole Bh 126 Au was analyzed averagingbelow 0.15
ppm Au. Very few Ag assays indicate values of around 10 ppm
Ag. Pb is apparentlybelow 0.1 % Pb.

The orebody at Grimsdalsgruvais open towards the east.
Further explorationwork must thereforebe conducted into
this direction.

6. Recommendationsfor Further Ex loration

At both, the Grimsdalenand the Grimsdalsgruvaoccurences
the limitationof the orebodieshas not been proved by
drilling. At Grimsdalenthe orebody is open towards the
west and at Grimsdalsgruvaopen towards the east. There-
fore further drilling is proposed at the following locations:

Grimsdalen:

In order to prove the possible ore in blocks V", W", X", Y",
and Z" at least 2 holes should be drilled on line 3800 V,
one at station 350 N, and one at station 410 N with a dip
of 600 towards SSE. The length of the first hole would be
about 130 m that of the second about 180 m. As the Turam-
EM-anomaly of the ore horizon continuesuntil line 4200 V
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(400 m further) the area in between lines 3800 V and 4200 V
is an exellent explorationtarget. Further west of line
4200 V the anomaly was not detected because either the ore
is lyin6 too deep or it is cut off by a major fault. As
several other EM-anomalieswere detected west of 4200 V
further towards north of the main anomaly trend, these
should be investigated,too.

Grimsdalsgruva:

At this orebody the eastern limitationwas not proved. In
order to prove the ore in block T", a hole should be drilled
on line 900 X at station 300 Y with a dip of 60° towards
SE, down to about 180 m. The EM-anomaly cuts off at line
700 X, however. Therefore it has to be proved if the ore-
body is possibly cut off by a fault. Furthemorethe ore
in block E' should be proved by a drill hole on line 0 X
station 375Y with a dip of 60° towards SE. This hole would
be about 230 m deep.
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