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INTRODUCTION

Nickel-bearing sulphides have been known to occur in the Espedalen
area sinoe the 17th century. Mining of the sulfids on a large
scale took place in the mid 18th century, specifically between
1848-57 and 1874~78. The principal producing mines were the
Statsrdd Stang and Evans Mine.

Interest in the Espedilen area by A/S Sulfidmalm developed in
1982 with the aguisition of the old showings. Investigations
vwere carried out and many of the claims were dropped. In 1971
a joint-venture with Norsk Hydro was signed and a pocling of
nut:al information has resulted in a renewed interest in the
region.

Thés report is a summary of the work that has occurred in the
past 10 years and is based on the information of the joint-venture
participants.

THE EVANS MINE

A summary of the geology of the Evans mine has been completed
by Overwien (1965), and Vokes-Vrdlstad (1989J. Essentially,
thay sxate; tha sulfide zone is flat lying on the underside

of an ultrabasic body cut off on both ends by faults. The down
dip extension was then unknown. But, in 1971 a mise-£-la-masse
survey reported by A. Sindre (1971) shows that any sulfides re-
naining would be of a small quantity,

V&k:l-zrllstad had assays of tip material that gave .5% Ni to
3.4% N1,

Based on the mise-£-la-nasse survey no further work has been con-
ducted at the Evans mine,

STATSRAD STANG'S MINE

Overvwien (1965) states that the strike length of the Stang mine

is 115 m long, with an sast-west direction. The dip varies between
80 = 600 to the north with an average of 50°., The workings have

4 depth of 30 m down dip, Some assays quotsed in this report are:

28 ~ 1.3 8 Cy
o" - 1.2 ‘ Ni

It appears that Vokes-Vrdlstad (1969) have relied heavily on a
report by Vogt (1917) and gave a general idea on the geometry of
the ore zone and the host rock geology, that is the ore zone
Appears to be lensoidal in shape, pinching out at both ends. The
geology of the host rock is anorthosite in the hanging wall and a
norite or mafic norite in the footwall.
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In 1872 mapping of & region occupied by Statsrdd Stang and the
Niocoline es, and the geophysical anomalies in the vicinity,
was oarried out by Ryan (mapping and subsequent report still
in progress). A surfacs sketch map of the two old mines was
done by the author,

Geophysics at and near the Stang Mine has turned up an interesting
anomaly in 1964, The anomaly lies porth of the Stang mine between
it and the Nicoline. In a letter to Mr. S$.N. Charteris (1385)
Overwien attridbutes this anomaly to small amounts of pyrrhotite,and
based on observations at the Stang mine goes on to say; " In the
area north of the Stange mine there is a tendency toward schistosity
in the rock and sulfides seem to occur both as d¢ssiminations and as
& fila on the schistosity planes. The latter fact should increse
the conductive power of the rock. 1 therefore doubt that these
ancnalies are caused by massive sulfides.”™ This may explain why
drilling of this anomaly has been held back. Ovarwien (1965) goes
on to statethat rtrenching on this anomaly turned up a "fine grained
altered basic norite". Macroscopically one can see very small
disseminated sulfide grains or: very thin sulfide stringers along
the schistosity planes. The rock does not contain more than 1%
sulfides (approx.).

In 1971 geochemical investigations weré carried out by R.Band and
in his report he gives the following comment on the area immedi-
ately north of the Stang mine, known as the Sulfidmals anomaly,
or 8, anomaly, It should be noted that he compares ths:-Stang mine
area to that of J¢rstad and Andreasberg, which will be dealt with
later in this report.

*The Statsrdd Stang mineralization is charactarised by a restricted,
low-order Ni and Cu anomaly. There is ® very low anomaly to back~
ground contrast and the majority of Ni and Cu values are in the
"possible® or "probabl# anomaly range. Rock analyses indicate low
Ni and Cu contents in bedrock north of the Statsrid Stang deposit.
The target at Stang is much more restricted in areal extent than

at either Andreasberg or Je¢rstad, and this say account for the
differences in geochemical expression”,

"ANOMALY '8' (map 156-71~7): The gecphysical anomaly is situated
approximately 175 m north of the Statsridd Stang mine workings.

A/8 8Sulfidmalm located the mnomaly during a ground survey in 198%
and reported finding disseminated mineralisation in a trench 4
acress ite axis. Norsk Hydro's interpretation of their geophysical
data suggests a "non-mineralization”™ cause. Till vcover in the
viginity of anomaly 'S' reaches a maximum thickness of 2.0 m.
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Pit profiles (map 15-71-7) show highly anomalous Ni and Cu
valuss (maximum 410 ppm Ni, 302 ppm Cu) ower the geophysical
anomaly. Co, Zn, and Cr values are high, with maxima of 30
ppm Co, 88 ppm Zn and 200 ppm Cr. Ni/Zn ratios are aleo uni-
formliyhigh. The high Cr values at anomaly '8' are considered
particularly sigrificant,

During the course of rock sampling in the Statsrid Stang area,
a zone of ultramafios was noted trending northwestwards from
east of pit RF-18 to anomaly 'S', This is apparent on map
15-71=7 as a sone of rock-nickel contents greater than §00 ppm
Ni (;qun regia) compared with a maximum of 200 ppm Ni for other
samples.

Anomaly '8' is partially coincident with the 500 ppm Ni contour
on map 18-71-7, which is interpreted as approximating the ultra-
naficllnorthosito-norito contact™,

*Conclusions”
The geochemical anomaly over anomaly 'S' at Statsrid Stang re-
sembles mineralization-related anomalies at Jgrstad and Andreas-

berg. The geological situation is favourable and this anomaly
warrants further work",

THE ANDREASBERG MINE AND SURROUNDING AREA

The Andreasberg area in general appesars to be a point of dis-
agreament between Overwien (1988), (1971) and Vokes- Vridlstad
(1969), even though there has been a good deal of geophysics
and a reasonable amount of geological mapping.

Both Norsk Hydro and Sulfidmalz have done geophysics and both
companies have shown electricak conductors southwest of the
Andreasderg. The point of conflict appears in regard to the
geology and the quality of mineralization. Overwien considered
the area southwest of Andreasberg, vhere the conductors are lo~-
catad, as part of the Andrthosite complex, whereas Vokes- Vrdlstad
consider this part of a metasedimentary sequence. It should de
pointed out, that with the exception of the ridge which the
Andreasberg mine is located on, ocutorops of bed rock are vs
limited. Only throuch systematic ocutarop mapping will the situa-
tion be partially solved, bearing any structural complexities.
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A second point of disagreement is that on the quality of
mineralization. Vokes-Vrdlstad (196%) play down the signifi-
cance of the area with the reservation that it is still inte-
resting. They quote assays from Vogt of 3, 4.5 and 6% Ni,
Also, from their sampling of wall rock impregnation at Andreas-
berg they they got .42 § Ni, ,15% Cu and 1.9% S. They go on
t0 say “omregnet gir dette ca. 8% Ni i ren kis".

Southwest of Andreasberg where there is situated a numbder of old
showings and copincidental geophysical anomalies. Vokes-
Vrilstad have mentioned that the geoclogy is somewhat similar to
that of Statsrdd 3Stang, and that the formation below the 0ld
mine is possidbly sediments or graphite schists,and though they
are sulfide rich they are Ni-poor.

Overwien (1971) states further that the area south ~ southeast -
southwsst of Andreasberg, though not lacking Ni, is Hi-goor
with 1,78 N{ in the snlfido phase with a high Ni:Cu ratio, °

As Band's 1971 survey was only an orientation survey, little
can be drawn from his results at this time, other than interest
is still maintained.

JPRSTAD AREA

All reports on the Jerstad give favouradle comments. Vokes-
Vrilstad (1989) have dealt more extensively with this area than

Overvien and thusly a condensation of their findings are con-
tained here within,

The Jgrstad zone is 100 m wide, 400 dip and a strike direction

east -~ west., These divections are all approximate. The appro-
ximated trus width is 30-40 m. From the limited number of showings
it was possible to see that the zone was pinching out to the west

ﬁ?d n°§§?'%:}'xnih‘ aast it vas impossidble to determine what was
appening because of overburden.

From their report one gets the impression that they aonsider the
sone to be 300-%00 m long, 30-8%0 m wide and lensoidal in shape.

However, there is a note of overemphasis in the tone of their
report.

Ceophysical anomalies de not compliment the geology, because there
is a series of small, weak anomalies to the south of the showing

:gnc. A caloulation of 10,000 m? area of anomalous conductor is
given.,
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Also, they claim that the Jgrstad geology is different from
that of other known mineraliszed areas. That is, though tecto-
nism is present, half of the ore zone may be composed of mine-
ralized impregnated hanging wall. Evidence of drag folding

can be seen in the footwall, which can be followed to the north-
vest., This is different from the Stang and Evans mines because
there we have sulfides occurring near the footwall and dissi-
pating toward the hanging wall,

Overwien (1965) noted that the mineralization was very weak.
Vokes-Vrélstad (1989) were able to sample the zone and give
the following assays:

1) A5 - .22 % Ni. 10 -~ .02 % Cu, 1.0% 8’ S:Ni = §
2) .55 - .“ ‘ N1| 34 - -35 ‘ Cl.l, .oo‘ s' 3:"1 L] 14

In spite of the lack of showings, they suggested drilling bdefore
trenching with a bulldozer because of costs etc.

In 1970 the drilling was conducted and according to Vrdlstad (1971)
the following results were obtained:

DBH NO. 1 - ‘l.s n = .3“‘ Ni’ 01" Cu

"2 - I mos 308N, .108% Cu

" hd 3 - 9.5 »n - 023‘ Ni’ .08\ Cu

" 4 ~-168.8m = ,35% Ni, .08% Cu
(shich wvas included in the section)

4.4 m = L2308 Ni, ,08% Cu.

A copy of Nii8 ratios and analyses is included in this report for
the readers referencs.

After the 1870 drilling a mise-i~la~masse survey was carried out,
The results are summarised by J.B. Gammon in an inter-office
meno, He states, " Indications are that a conducting area of
€00 x 200 m is present. Thickness estimates of 50-100 m given,
but a 30 a thickness would be more in order. This leads to a
potential of 10 million tons of indicated mineralization”.
Overuien (19271) caloulated a potential tonnage based on Nersk
Hydro geophysics and drill results of 2.4 millfion tens of .3% Ni,
which would yield 7,200 tons of Ni,

Detailed outerop nagping was conducted in 1972 by Ryan (still in

progress), and possibly his results will further enlighten the
situation there.

This then is a summary of the knowledge of the known mineralised
areas.
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INVESTIGATION OF THE TERRATEST ANOMALIES

In spite of the preliminary investigations by Vokes-Vrilstad
{1970) of the Terratest preliminary results, a second investi-
ation was undertaken by Ryan and Wilson in the summer of

!!12. Ryan's report is stil) pending. The following is a

brief breakdown of YTerratest's opinions on the causes of these
anomalies and observations made by the author while accompanying

Ryan in our investigations. The prime purpose of this re-investi-

gation was to exanine some anomalies in light of new geological
information supplied by,g;bortoon Research (1971) Photo-Geology

Report. L .

The anoamalies will be discussed in numerical order as plotted
on the Terratest imaginary component map.

Agﬁng}g_!g 11 Terratest attributed this anomaly to graphite
schists. However, upon ground investigations it was thought

that the ancmaly may be located along a thrust fault contact.
Moving west from the road, one crosses over th's zone, moving from
anorthosite with highly aldtered gabbro into highly phyllitice
schists. A geochemical traverse was placed south of this anomaly,
and thé: reader is referred to a report by T.,H. Tan (in progress)
for the results.

_aprea_ 2: The Terratest opinion on this group of ano-
22 oo!wgi.thagiiﬁiy are mused by graphitic schists, and investi-
gations have shown this to de partially true. However, the situ-
ation here appears to be very complicated. Of the four anomalies
in this area, the smallest was not investigated. The western half
of the northeastern one appears to be in sparagmite while the
easternly half {s in the anorthosite.complex. The area i{s heavily
drift covered. The middle anomaly is in sparagmite and i{s considered
uninteresting. The largest anomaly however, presents a complicated
ploture, In swampy areas graphitic schist: blocks are present.
Along ridges of cutcrop, in this flat, somevhat swampy area, a fine
ined dlive green rock with pyroxene or hornblenditic phenocrysts
8 present. Petrographic studies of this rock type will accompany
Ryan's report. Between the northwest end of this anomaly and the
Espedalen Turistheim many blocks of basic rooks were seen. Some
of thess dlocks were slightly mineralized, and ranged in alteration
from highly serpentinized to unaltered.

Aggngi!_gg .31 Terratest states that this anomaly has good de-
#nItion, but is of low amplitude and an associated mag. high ac-
companies it. They further add that it may be a result of human
activity. Investigation of outcrop located in front of the Dalseter
Hotel on the east side of the road revealed disseminated sulfides

in & basio norite or mafic norite. e
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Apomaly No, %: The area is mostly drift covered, but it was
poss t0 see outcropping of anorthosite and basic norite

in a few places. The basic rocks seen ware slightly mineralized.
A geochemical profile was placed south of this anomaly and the
reader is referred to a pending report by T.H., Tan .

Anomaly No, 8; The Terratest report states that this anomaly
may be caused by meta-sediments in the anorthosite comples.
Investigations show that this area is more than 900 drift covered,
but the few outcroppings seen proved to be meta-sediments as ex-
p.cud.

éﬁgg;;z_gg '!é Terratest was not sure of the exect location of
this ano-niy acause of a map error and go further to suggest
that the anomaly may be due to a conductor that is masked by
magnetite (7). Ground investigations did not turn up anything
of significance, nevertheless a geochemical traverse was put in.
The results, of which, will be reported by T.H. Tan.

Anomaly JHo, 8: Again Terratest questioned the exaot loca-
Q?g:eii gﬁgggnogify group because the Stang mine failed to show
up. Howsver, if the plotting of the anomalies is acourate, then
the anomaly below the Stang mine is due to a sehist zcne, known
to occur there. This area will be covered in some detail by

Ryan on completion of his field work, and the reader is suggested
60 refear to his pending report,

Angmaly group No. 91 Terratest gives no explanation for this
:22:%%% §:§up. invnstigationa were limited to two zones of

this group, they are the most northernly and the strongest ones.

The whols series of anomalies is strung out along the top of the

valley ridge and acoess was rather restriacted due to near verti-

cal relief in places. The northernmost anomaly was attributed

to mstasediments and mica schists etc. A road leading up to the

Stang mine cuts through-theclargest ancmaly, and in the road cuts

th;g; can be seen gabbro and mafic norites with very minor disseminated
sulfides.

ggglz_&g;_%%; This is one of the largest anomalies turned up by
srratest, eir explanation for it was that it could have been
caused by a graphitioc schist zone. Assocociated with this anomaly
is a complicated magnetic disturbance. The area is mostly drift
coveared and the bent cxposures occur along ridges. Norsk Hydro
investigated this anomaly in 1972 with mag. and EM and showed that
3 ancmalous zones existed. On the basis of this new information,
two geochemical profiles were put in by T.H, Tan, the results of
which are pending. Further geclogical investigations by Ryan and
Wilson of this area revealed an ultramafic body with chaloopyrite
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and pyrrhotite. From the ground geophysical map this sone is
about 120 i long and %0 m wide. Assays of the samples are pen-
ding, This is the most encouraging anomaly investigated in the
Espedalen area, and the mineralization has not been known to the
joint venture participants defore this investigation. It has
been named the Rywil anomaly.

Anomaly No, 13: Terratest attributes this anomaly to Ni-free
unmagnetic pyrrhotite. It is felt that this is a rather unsafe
assunption, This anomaly area will also be dealt with by Ryan
in his mapping and sudbsequent report.

Qggag;g_!g‘ 14: Terratest's explanation for this anocmaly {s that
t 1s caused Dby magnetite content, Field observations were re-
stricted by heavy drift cover near the bottom of the valley.
However, one ocuteropping was found to contain scattered disse~
minations.of sulfides. One geochemical profile was put in, and
the results will be reported on by T.H. Tan,

eaggg%¥_§g,_i§% This is the Jgrstad area and has previously
n dealt with.

Anomaly Nos, 17 an _%! are in a drift covered area and no expla-
natlon has been Tound for its cccurrance. lMore detailed infor-
mation will be given by Ryan,

Apnomaly _No, 193 This anomaly is the Andreasberg area and has
been previocusly dealt with.

Anomaly No, 20e The Vesle mine. Terratest reports that decause
o2 the Iow amplitude and size of the anomaly, little mineralization
could be expscted to remain. Sulfidmalm has investigated this old
showing previcus to Terratest,and EM geophysics have given the

sams oonclusion,

Qgggg&x No, 21: Terratest suggests that this anomaly has been
caused by funan activity. Ground investigations were restricted
because of drift, cover, but a number of large blocks of ultra-
basics were seen, containing sparsely disseminated sulfides.

eggge No; _22: No mine was found at Dritua as indicated on the
srratest map, but a mineralized showing was found on a ridge
running between two swamps. Norsk Hydro has done soms ground geo~
physics over this showing and haggicked up two anomalies between
S40 S and 1000 8.
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FECOMMENDATIONS AND CONCLUSIONS

Since 1962, when interest first developed in the Espedalen
nickel province, much work has been done to eliminate areas

that are uninteresting from those that are. Showings at Stats-
ridd Stang, Nicoline, Jerstad, Andreasberg, Dritua and Rywil to
date are areas that warrent further investigation.After all the
work done 80 far there are still many unanswered questions. Por
example, the lack of good outcropping of the mineralized zone

at Jgrstad coupled with a complex EM anomaly does not, in my
opinion, give good grounds for a drilling progranm,

It 1s hoped that situations will soon sxist where both concerns in
the joint venture will be able to conduct a program based on the
following recommendations, or a variation of them and eliminate
these interesting areas, or go further with a comprehensive pro-
gram of drilling. .

1) The Evans mine does not warrant further work. However, in
the event production should start onee more, the Evans mine
tip could prove useful mill start up material.

2) The Statsrdd Stang area is one area that requires more investi-
ations. A re-examination of the Stang ore body with the mise-
-~la-masse method, using a variation in electrode patterns to

eliminate the effect of conductors, may yield a more definite
evaluation. Also the test area could be expanded to includs the
"S$" anomaly and the Nicoline mine. However, if this method
proves unuseful, then consultation should bs sought to select

a method that would settle questions on sisze, shape, and leo-
cation of potential metalliferous arseas.

As access to this are is relatively good, it is felt that the
anomaly "S" area could be further investigated by trenching.

A tracter mounted back hoe can dig a trench 14 ft, deep 25 ft.
long in one hour. On this basis it is possible that a trench
some 200 ft. long, 3 ft. wide and 3 ft. deep could de dug in

1 hour. This would bs quite sufficient to cut the "S" anomaly
axis. Also a trench in the aorrect location could enlighten
the geologloal situation between the Stang and Nicoline mines,
vhere there is an uncommitted feeling that thers exist a com-
plex structure, (This may be revealed by Ryan's mapping).
Trenching of this nature would settle any questions concerning
geology, structure, geochemistry and surface expressions of
mineralized horizons.
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3)

§)

8)

6)

N

Although there at the time of writing is no clear cut pic-
ture of the geological situation at Andreasberg, one nmay
coms out of the mapping by Ryan. Kowever, there still re-
mains a problem of the quantity of nickel, and copper in
surface nmineralization. It may be of interest to see what
the nise~-f-la-nasse method would turn up with respect to re-
sikining ore in the Andreasberg mine. It seems though that
this area also wants investigation via a reliadble geophysical
method whose results give the least amount of ambiguity. 1In
the avent that this is unobtainadble, then, as suggested for
the Stang area, a series of trenches would appear to be the
only way to solve these questions short of drilling. As, at
Stang, trenching of this kind would facilitate mapping of a
cross~-sectional nature, and sampling of any encountered
mineralized horizons.

The Jérstad mise-f~la-nasse has shown that there exists
120,000 m2 surface area of conductor present. Drilling has
shown that there exists .3% Ni{, with good Ni+8 raticss.
There renains a question of whether there exists a massive
sulfide zone. To date the geological situation appears to
be more complex than shown by Vokes-Vrilstad. Perhaps these
complexities will be enlightened by Ryan. However, in the
event they are. not, then it is doubtful that trenching,

as previously munticned, would prove as useful. Rather, it
is felt, what is needed is another gecphysiocal survey that
will give better definition of the asnomalies, and pinpoint
where any massive horizon may exist, or define zones where dis-
seminatéd sulfides may exist to the extent of potential area
for an open cast mine.

Anomaly area ll - the Rywil anomaly. As this anomaly has been
checked out on the ground by Mag./EM no further geophysics {s
recommended at this time. Ceochemistry in the foram of rock

and soil may give a batter indication of the grade of nickel
and coppsr that exists there. As the ground geophysics gave 2
a good indicatien of the surface area of this anomaly, (8000 n‘)
it would be of interest to know what the down dip extension of
this zone is. (IP?)

No additional work should be conducted in other anomalies un-
less significant geochemical results are reported by T.H., Tan,

Should any drilling be donducted in Espedalen, it may bs of

' {nterest to check out some of the Dritua anomaly.

-dgknowisedgenent,
Many thanks go to Mrs. Eva Lie-Nielsen who was kind enough to

verbally translate reports by Vokes- Vrilstad and Terratest.
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