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SUMMARY AND RECOMMENDATIONS

1. INTRODUCTION

2. BACKGROUND

Previous work on the copper-cobalt-arsenic-silver-gold deposits at
H&kansboda, indicate a reserve of 300.000 tonnes (grading run of

mine 1.4% Cu; 12g/tonne Ag; 0.3 g/tonne Au) remaining in oreshoots
above the 255 metre level. Surface drilling proves mineralization

to at Teast 500 metres below surface, dipping SE. With the possibility
of ore bearing ground below the 255 metre level; to the north and south
on extensions of the Norr- and Sor gruvan oreshoots: as a sub-parallel
Pb-Ag zone to the north and west of the copper orebodies, the ground
could contain around 1.000.000 tonnes of ore grade material.

While possibly unfavourable in terms of current indicated reserves,
discovery of ore-shoot extensions is likely, and the silver-gold
content makes the ore attractive as an economic target. The mine is
dewatered and accessible via the H&kansboda shaft (to 123 metres),

and via the Commerce gruvan stopes and exploration tunnel from Strdssa,
at 255 metres depth.

If the deposit should prove an attractive economic target on the in-
formation provided here, then exploration should commence from under-
ground, with concurrent ore extraction of exposed oreshoots, after
an agreement with SSAB.

At the November 1983 BP-LKAB Joint Venture meeting a request was made
for a synthesis of the Hdkansboda data so that an assessment of the
possibilities with regard to proceeding with exploration in the area
could be made.

The synthesis is here presented, following 4 days examination of the
data currently held by LKAB, and 1 day in the Hdkansboda mine exa-
mining the oreshoots exposed in the 255 metre level.

The H&kansboda deposits are south of Ludvika (Fig. 1) within the
BP-LKAB exploration area 'Nora-Strdssa' (Fig. 2).

The Hdkansboda Mine was worked for copper intermittently from the
15th century, closing just before the 1st World War. From 1919-1980
it lay abandoned and flooded. Early owners were Stora Kopparberg.
Between 1974-1977 the area was taken up by Granges AB, and ground
geophysical surveys were undertaken. This work was followed by sur-
face drilling, totalling 6.600 metres.

Ore was located to at least 500 metres depth and an estimate of ore
reserves calculated at 2 million tonnes of 1.2% Cu.
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3. GEOLOGY

- 3.1 Regional

In 1978 Svenska St31 AB (SSAB) was_ formed. A government grant of
5 million kronor was obtained and an exploration level (eventually
1.400 metres long) was commenced from Stradssa mine. Hikansboda Mine

- was dewatered, and underground drilling, totalling 4.800 metres,

began from the 255 metre exploration level into and around the central
ore zone. ;

*In 1981 .SSAB approached Boliden AB and ‘Outokumpu Oy to see if either

were interested in taking over the mine; for various reasons neither
company seemed eager to do so.

In March 1980 LKAB Prospekterlng, as part of their regional explora-
tion, approached SSAB with a view to obtaining surface survey rights
in areas held on mining licence by SSAB to the SW of Hikansboda.

An agreement was reached and SSAB transferred the survey rights for
38 utméls in what is now the 'Nora-Strdssa' exploration area (Fig. 2).
The Hakansboda utm&ls were not included. These are shown in Fig. 3.

A new agreement was made between LKAB-SSAB in May 1983, with regard
to the transferred licences. It was agreed that if mining were to
take place a royalty payment of 2 Skr/tonne of ore raised should be
payable, that the royalty payment could be reviewed periodically,
and that the agreement stood for a period of 15 years, but not later
than 2008 AD.

_An approach by LKAB to SSAB in April 1983 re-Hékansboda was responded

to in November 1983 with the offer of the utmdls if LKAB were in-

"terested. It is implied, but not definite, that the same conditions

as before ie. royalty payment only, would apply.

The level from Strdssa Mine to Hdkansboda, noted above, is still open.
However, Strdssa remains open only as a tourist mine and it is intended
that the level to Hékansboda/Blanka be blocked off "very soon".

This is the current status and the BP-LKAB response is awaited.

The H3kansboda sulphide deposits lie within a meta-volcanic and meta-
sedimentary pile dominated by calcitic and dolomitic marble. This
carbonate succession forms a belt of country up to 1.2 kms wide,
running generally NE-SW for 45 kms from Strdssa, SW to the area
around Dalkarlsberg. Ore occurrences are known chiefly in the NE

half of this belt of carbonate rocks, and its NE third lies within

“the Nora-Stréssa exploration area, (the Siggeboda, Backadal and Lo-

visa Prospect areas). (Fig. 4).

There is some indication that the centre of the carbonate unit is

dominantly calcitic, while the upper and lower divisions are dolo-
mitic marbles.

Above and below the carbonate succession is a mixed meta-volcanic,
dominantly metasedimentary group comprising cordierite and silli-
manite gneiss, crystalline marbles, and skarn horizons and lenses.



Within this succession, structurally below the H&kansboda host meta-
sediments, are the quartz banded iron ore and skarn iron ores in cor-
dierite gneiss at Strdssa and Blanka.

Structurally below these units are metavolcanics (leptites) of variable
character.

The whole succession is folded into a complex overfolded synform, with
NE-SW axial trend and SE axial planar dip, (Fig. 5), and invaded by
synorogenic red granite to the S. and S.E.

It is apparent that the host rocks of the Hdkansboda deposit, on the
overturned eastern 1imb of the fold, may be represented on the western
‘Timb in the Backadal and Lovisa areas. There is the possibility that
these deposits are genetically related, and structurally continuous
(?) around the fold nose, with those at H3kansboda (Fig. 5).

3.2 Mine Geology

3.2.1 Host Rocks

The dominant unit exposed in the H&kansboda Mine, and the most im-
portant ore host is the dolomitic marble. The surface exposure of
this unit is shown in Fig. 7. To the west cordierite gneiss, minor
fine grained feldspathie metavolcanic layers, and skarns occur as
lenses and layers within a dominant carbonate unit. This succession
occurs at surface immediately west of the open pits and is inter-
sected by the mine workings on the 123 metre level, dipping ESE.

To the east the dolomitic marbles pasé into calcitic marble, skarns,
then quartzo-feldspathic 'leptite' layers and sillimanite gneiss.

The ore host is an amphibolite-ophicalcite (serpentinite)- dolomitic,
coarse crystalline marble. Numerous, irregular skarn 'patches' and
lenses are observed, bearing calc-silicate minerals, epidote, wollasto-
nite, vesuvianite and garnet (grossular? andradite?). Three skarn

types are recognesed by Koark (report appended).

1. Amphibole or diopside bearing
Amphibole and diopside bearing

'Poly'mineral skarns, with amphibole, diopside,
gehlenite, feldspar, olivine, grossular or
_andradite garnet and phlogapite

Retrograde metaporphism is observed, represented by chlorite, ser-
pentinite, talc and sericite reaction rims.

3.2.2_The ores
An account of the Hdkansboda mineralogy (in Swedish) is given by
Koark (1981). - appended. Using this account and observations made
underground, the following can be noted:



1) The ores occur as massive lenses and layers of sulphide within
the host marble; as massive sulphide infilling the matrix of
brecciated host rock and as schileren, streaks and disseminated
sulphide impregnations. Ovoid masses of solid sulphide also occur.

2) The high grade oreshoots plunge generally s45°E . They contain
massive sulphide layers and streaks up to 0.3 metres thick, with
layers 1-5 cms thick above and below for thickness of 1-4 metres.
The high grade oreshoots now mined out are estimated to have con-
tained 4% copper.

3) The main minerals present are:
(Most abundant): Chalcopyrite (CuFeSp); Pyrrhotite (FexSx+])

Arsenopyrite (FeAsS); Pyrite (FeSs);'Magnetite (Fe304), Molyb-
denite (MoSZ) and tennantite (CuZS.A5253). (Least abundant).

In addition minor cubanite (CuFeZS ) occurs as exsolution in
chalcopyrite; and assessary 16111naite (FeAsZ), galena (PbS),
sphalerite (ZnS), breithauptite (NiSb), kallilite (Ni(Sb,Bi)S);
electrum (Ag/Au) and uraninite are noted.

4) Tennantite rich patches of ore reveal high Ag/Au values. One
example noted contained 742 g/tonne Ag and 7 g/tonne Au. This
must be regarded as exceptional.

5) Cobolt occurs, substituting for iron in mineral lattices or as
cobaltite (CoAsS). It is found in pyrrhotite (up to 0.3%);
arsenopyrite (up to 1.7%), in danaite (FeAsS); and in glaucodot
(Co,Fe)AsS, up to 14.2%.

6) Pyrrhotite is common as massive streaks and lenses in the foot-
wall and hangingwall immediately adjacent to the massive sul-
phide oreshoots.

7) The copper rich massive sulphides ore characterized by pyrrhotite
in close proximaty, and silvery streaks and disseminations of
cobaltite, arsenopyrite, galena, tetrahedrite (3Cu25.Sb253) and
tennantite. Minor bismuthinite is recorded.

Koark also identifies a lead-antimony-bismuth-(gold) mineralisation
associated with the massive Cu-Fe-As-Co sulphides.

8) Separate from the copper oreshoots, occurring to the north, and
presumably NW and west, is disseminated mineralization characterized
by Pb-Ag as galena, tetrahedrite, argentite (Ag,S), native silver,
minor chalcopyrite and sphalerite.

An 'average' assay of the ore is given in Table 1.

3.2.3_The_orebodies
It is clear from the surface and underground drilling that a con-
siderable amount of low grade (sub-economic) mineralization is present.
High grade ore-shoots are developed with a 'halo' of economic-sub-
economic disseminated mineralization.



At the surface, the Norr, Smed, Commerce, Mdrr, Varp and Sorrmalmen
have been mined from open pits. The Hdkansboda shaft connected to

14 levels at 55, 65, 80, 85, 90, 105, 116, 123 (the most extensive),
128, 140, 148, 186, 192 and 227 metres. The stopes in the Commerce
gruvan went to 255 metres and the new 255 metre exploration level from
Strdssa Mine intersects them.

The high grade shoots vary in width. The Commerce oreshoot, currently
exposed in the 255 m level, is 3-4 metres wide, with massive and
lenticular banded sulphide. [n the centrg] mine area the orebodies
south of the Hdkansboda shaft strike N10E, with variable dip averaging
60° to the SE. Plunge varies from 40-55° to the S and SW.

The oreshoots north of the shaft trend NNW, but plunge SE. The distri-
bution of the oreshoots is shown in Fig. 6.

For the most part the individual shoots retain their identity. However,
the structure is complex and the oreshoots are in part highly distorted,
and subject to dislocation by steep and low angle faults with generally
small (decimetre) throws.

Oreshoots have been worke&vas follows:

Oreshoot Data

Norr Work from surface to 123 metres
'Li11-Cecilia' Does not outcrop. Worked at 123 metres

Cecilia = -"-
Commerce Worked to 255 metres

Mdrr - 220 metres

Varp == 175 metres

Sorr - approx. 140 metres

TABLE 1. GENERAL ASSAY OF HAKANSBODA ORE
(Results in % unless otherwise stated)

Element _ b Element %

Fe 6.50 Sn <0.01
Cu 1.90 Mo 0.001
Co 0.07 W <0.005
As 0.75 U 15 ppm
Sb 0.054 Zn 0.02
Bi 0.015 Pb 0.02
Ag 21 g/tonne Mn 0.29
Au 0.5g/tonne Ba 0.12

S 4.2 Be <0.001

Co, 18.7 Ni 0.005



4. EXPLORATION

ORE RESERVES

Surface and underground diamond drillhole locations are shown in
Fig. 7 and overlay.

Several points can be made:

1. The Commerce, Marr, Varp and Cecilia oreshoots have been located
in the 255 metre level.

2. Surface drilling intersected a 'zone' or 'zones' of copper minera-
lization dipping SE with grades up'to 1.1 % Cu over widths of up
to 16.2 metres.

3. Neither the Norr or Sor oreshoots have been located in the 255 metre
level, where they are inferred to 1lie to the W and S respectively
(Figs. 6 and 7).

4. A zone of Pb-Ag mineralization has been located to the north of the
copper zone, in drillholes Dbh 422, 423 and 429 with grades up to
3.6% Pb and 121 ppm Ag over widths up to 0.8 metres.

5. The Pb-Ag zone and the position of the Norr and Sor oreshoots re-
main to be tested on the 255 m level. The grade, continuation,
width and location of the central oreshoots below the 255 Tevel
should also be tested.

Granges AB concluded in 1977 following drilling, that the reserves
were 2 million tonnes of 1.2% Cu ore.

Three reserve calculations are reported in the files held by LKAB.
Per Aronsson*(]gdl 12-02) and Stefan Mdnsson %1982-03-23) produce
reserve calculations, while Gustafsson (1982-05-03) bases a logistical
mining and development calculation on the reserve calculation of
Aronsson. (Gustafsson's report is appended).

Per Aronsson concludes that the remaining ore above the 255 m level
is as follows:

Cecilia oreshoot: 111.000 tonnes
Commerce, Mdrr and

Varp oreshoots: 118.000 tonnes
Lill-Cecilia: 41.000 tonnes

Total: 270.000 tonnes ore (grade 1.7% Cu)insta

No account was made of possible reserves in the north and south
oreshoots.

Gustafsson took Aronsson's figures and recalculated with a host rock
dilution of 15% to produce the following:

Total reserves 310.000 tonnes at 1. 7% Cu, with 0.07% Co, 21 g/tonne Ag,
0.5 g/tonne Au and 0.76% As.

* SSAB
= AB StateMines.



The most thorough calculation is given by Mansson, following a
structural analysis. Orebody location and drilldata is given in
Fig. 8 with sections from Mansson as Figs. 9, 10, 11, 12.
Within the central zone (Commerce, Marr, Varp, Cecilia and Lill
Cecilia oreshoots) encountered in the 255 m level, Cu grades are
in the range 0.1-3% Cu.

Ore calculations were based on:

1. Known and indicated ore above the 255 m level.
2. Inferred ore from base of the old markings to a depth of 277 metres.
These are shown in Fig. 13.

Ore reserves were calculated by volume and grade, and dilution factors
considered to produce run of mine ore grades and tonnage of 300.000

tonnes run of mine grade 1.4% Cu, 12 g/tonne Ag and 0.3 g/tonne Au
above the 277 m level.



5. FURTHER EXPLORATION

Possible ore reserves are as follows:

N =

N O O AW

Above the 255 level to the bottom of the worked out oreshoots.

Ore below the 255 level. Drilling has located mineralized ground
to a depth of at least 500 metres. (Dbh 374).

Ore in the Norrgruvan oreshoot below 123 metres.

Ore in the Sorrgruvan oreshoot below 140 metres.
Oreshoots in the same zone, further north or south.

The Pb-Ag-zone, north and west of the copper oreshoots.

Unworked lowergrade portions of the high grade shoots worked
in the Hdkansboda mine

Exploration could continue from surface or underground. As the ore-
shoots are already opened up by the 255 m level, and greater control
on sections drilled could be achieved, it is suggested that exploration
should best proceed from underground. The following should be noted.

5.1 For further exploration

1.

Access to the orebodies already exists via Strdssa.

It should be noted that Strdssa intend to plug the 255 level to
reduce water inflow from Hi&kansboda and Blanka (especially). Such
a plug would flood Hakansboda. If a decision is made quickly (be-
fore end February) arrangements could perhaps be made to persuade
Strdssa to plug the Blanka tunnel, retaining access to Hdkansboda
(Fig. 14).

A 30-33 metre long extension to the 255 m level and a 127 metre
raise would connect the 255 m level to the H&kansboda shaft. Pre-
liminary costings suggest:

1) Tevel driving 3.500 Skr/metre

2) raise boring '5.000 Skr/metre

115.000 Skr
635.000 Skr

800.000 Skr .

Total approx.

The 255 metre level could then be plugged nearer to Hdkansboda
and access be made via the shaft.

3) Ore could be mined immediately while exploration continues.
Ore could perhaps be transported to Yxsjoberg for treatment
(the mine is currently running at only 65% capacity and has
a chalcopyrite circuit). Would need negotiations.

4) The precious metal content of the ore is a positive feature,
and the operation could break even or produce a small profit.

5) Information gained may help exploration in the Backadal and -
Lovisa areas.
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5.2 Against further exploration

6. CONCLUSION

1. Current small size, and possibilities conceivably only up
to 1 million tonnes.

2. High initial investment to refurbish mine.

3. The presence of undesirably high levels of As and Bi in the
ore.

4., It could be a loss maker.

From a geological viewpoint the area could produce a larger reserve
and be an undeniable asset, producing Cu, Au, Ag. In addition, in-
formation could be gathered for other areas in the Nora-Strissa
project area.



. | \_@I? V@( . ’ R &

Kort Sversikt Sver Hikansboda-malmernas mineralogiska sammansittning

och strukturella upptradande

P3 lidkansboda:s 255 m avv har pitrdffats 3 olika typer av sulfid-
mineralisation:

1)

2)

3)

Inom omrddet for Cu-Co-malmen forekommer en dldre, hogtempererad
mineralisation med kopparkis, magnetkis, arsenikkis, pyrit, magnetit,
molybdanglans, inom centrala delen av malmen dessutom rikligt ned
tennantit, Forutom ovannimnda faser finms mer sillan cubanit.
Cubaniten upptriger, vilket &r mycket sdllsynt, som sjadlvstandiga
faser, men dven pad det vanliga sittet, som avblandning i kopparkis.
Som accessorier har observerats 16llingit, blyglans, zinkbliande,
breithauptit, kallilit, elektrum, uraninit och nasturan.

En yngre, ldgre tempererad mineralisation genomtiinger 1) pa
enstaka stidllen, men har dven pdtridffats utanfor omridet.
Huvudmineralen dr blyglans,tetraedrit, gedigen vismut och en
dnnu icke identifierad fas. Accessoriska komponenter ar 7?Bi_TeS
(formodligen nytt mineral), gediget guld samt ett flertal innu
icke identifierade mineral, vars undersdkning pigéar.

En Pb-Ag~mineralisation forekommer norr och norddst om Norrgruvan.
Den &r konstaterad i ett flertal borrhdl frdn dagen, pi 123 och
255m avv, Blyglans, gediget silver, tetraedrit, silverglans och
enstaka dnnu inte identifierade sulfosalter forekommer som
impregnationer i sidvdl manganrika skarnjirnmalmer som nirbe-

lagna granatcummingtonitskarn och dolomit.

till 1) Cu-Co-malmen uppbyggs av foljande strukturtyper med vixlande

relationer sinsemellan, Vissa typer kan idven upptriada sjalv-
stiandiga.

.

A) KOMPAKTMALMER i kvartsit, granofels, biotitkloritskiffer,
skarn eller skarnig dolomit. De upptriader som dm- till m-
maktiga lager eller flata linser. Kulmalmstruktur dr ganska
vanlig.

Kompaktmalmerna domineras antingen av a)kopparkis, b) koppar-
kis och magnetkis samt c) magnetkis. FeAsS till CoFeS tycks
vara mer frekvent i b)\men kan stiallvis forekommer relativt
riklig dven i a) och c)e.

B) BRECCIEMALMER ar tektoniskt sdnderbrutna karbonat- och silikat-
bergarter, vars rupturer ir likta med malmmineral och ging-
arter. Dessutom dr bergartskomponenterna oftast - malmimpreg-
nerade. Tvd grundtyper av mineralisation dr vanliga : a)
kopparkis och magnetkis samt b) kopparkis och tennantit. I
bidigge fall forekommer FeAsS-CoAsS utan stérre frekvensslkill-
nader. ¢

©.C) SLIRMNALMER : sulfiderna dr anriltade i form av kompakta sliror
med sinsemellan fdrekommande impregnationer. Slirmalmerna
ir huvudsakligen bundna till karbonatbergarter och skarn.
Slirorna och impregnationerna kan besti antingen av a)koppar-
kis (+ - magnetkis) eller tennantit och kopparkis. FeAsS -
CoAsS finns i bdda typere.

D) IMPREGNATIONSMALMER bestir av mer eller mindre homogena im-
. pregnationer av kopparkis ( och magnetkis) i dolomiter och
skarn., Danait, glaukodot och koboltglans ir hidr mindre frek-
vent.
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Schematiska struliturbilder av Cu-Cc-malmtvperna (svart Qymboliserar
malm respektive nalmmineral) .

Slirmalmn Impregnationsmaln

Drecciemaln

Kompaktmalm

Forekommande skarn dr monomineralisl:a (amfibol, diopsid),
bimineraliska (amfibol + dio-sid) eller rpolyminar-aliska (amfibol,
dicnsid, fdltspat, olivin, gehilenit (!), grossular, flogopit och
regressiva omvandlingsfaser si&soxm klorit, serpentin, talk, sericit,
etce,

{ineralidentifieringen har skett med malmmilroskop, rontjendiffralition
och mikrosond. P& isomorfa blandfaser sfsom arsenikliis-koboltglans

och tetraedrit-tennantit samt elektrum har utforts légebestidmningar
med mikrosond. \

Vid mikroskoperingen av malmstufferna har det visat sig att kobolt-
glans dr mycket mindre frekvent i#n arsenikkis(FeAsS),danait{FeAsS n
3~12% Co) och glaukodot ( Fe(As,Co)S m 12-20% Co) . For att f& kunskap
om sulfoarsenidernas sammansidttning har tills vidare analyserats ett
15-tal korn frédn olika prov. Resultaten redovisas i nedanstlende
tabell samt i triangeldigrammet FeAsS-CoAsS-NiAsS (fig 1). I diagrammat
har dven medtagits 5 glaukodotanalyser frdn &dldre litteraturuppgifter.
Kristallkemiskt kan framstdllningen vara diskutabel, men den ar
praktisk for vdrt dndamdl. Nickelhalterna ir genomglende 13ga (< 1.7%) .
Faserna hiller sig sdlunda mycket nidra strickan FeAsS - CoAsS.

vikts¥% Fe Co Ni As S

arsenikkis: C 1.6 46,0 20.1 = 100.8
32,1 b (.3 19.7 = 100.3

34,k 0.k 45,0 19.1 = 98,9

danait: 30,6 365 45,7 18.56 = 98.4
29.5 6.7 43,4 21.8 = 100.h

23.1 11.6 0.5 43,0 22.1 = 100.3

glaukodot: 20.8 12.9 0.3 46.0 20.2 100.2
21,2 13.5 0.4 h5.2 U 204 = 100.7

20.5 14.2 0.4 4l 4 20.4 99.9

koboltglans: 2.3 31.7 1.6 42,9 20.6 = 99.1
3.9 30.5 1.5 43,1 21.1 = 100.1

3.9 30.8 1. k2.5 21.8 = 100.4

L,6 30.1 1.7 42,0 22,0 = 100.%

5.8 N7 0.3 40,5 23,2 = 100.5

3.3 33.3 0. 42,5 21.8 = 101.3

3.8 33.1 0.k 42.0 21.8 = 10 ,1

7.3 29.9 0.5 39.6 24,3 = 101.6

Konfronteras de olika sammansittningarna med syntestemperaturer (enl
Klemm) fig 2, si visar det sig, att relativt stora variationer fére-
ligger med avseende till kristallisationstemperaturen. Visserligen

dar Klemm:s kurvor endast ungefira, eftersom vildiga parametrar inte har
tagits med i rikningen ( t ex olika partialtryck, inverkan av andra
element). Andi kan framstédllningen tjina som riktmirke. Den '"rena"
arsenikkisen och koboltiten utgor kristallisationer vid ligre tem-
peratur, medan glaukodot och danait tycks bildas vid nistan dubbelt
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s34 hdga temperaturer. I viss mdn styrkas det av de olika fasernas
strukturella upptradande. Koboltglans och arsenikkis bildar ofta
sena idioblaster, medan glaukodot och danait forekommer med xeno-
morfa kornformer, vilket tyder pd att de har bildats tidigare vid
hogre temperature.

I fig 3 redovisas lldkansboda-analyserna tillsammans med analyser
frin andra forekomster (litteraturuppgifter). En blandningslucka
mellan glaukodot och koboltglans #r sannolik(kristallstruktur-
dndring!) : ,

FeAsS

Fig 1
————— . i
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';-‘\ ] P
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NiAsS
. Stokiometrin: arsenikkisen och i synnerhet den Co-haltiga arsenik-
. kisen uppvisar Overskott av svavel (fig %4). Flera forfattare
(Clark, Mariomoto, Klemm) anser att asvaveldverskottet tyder pa
lidgre bildningstemperatur. Aven koboltglansen har ett ovanligt
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Lista Over hitintills identifierade mineral i Hikansboda-malmerna

Cu-Co-malmen

KOPPARKIS CuFeS2

MAGNETKIS '"FeS" monoklin : hexagonal ca 5:1
TENNANTIT (Cu,Fe) , (As,Sb),S, :
ARSENIKKIS FeAsS

DANAIT (Fe,Co)AsS

PYRIT Fe,O

23
MAGNETIT Fe O

GLAUKODOT (go?Fe)AsS

KOBOLTGLANS CoAsS

MOLYBDANGLANS Mos,

CUBANIT I CuFe253 (sjalvstidndig)

CUBANIT II CuFe283 (avblanding i CuFeSz)
LOLLINGIT FeAs,

BLYGLANS PbS

ZINKBLANDE ZnS :

BREITHAUPTIT NiSb . Soi AR
KALLILIT Ni(Sb,Bi)S

GULD Au

ELEKTRUM AuAg

URANINIT UO

2
NASTURAN

Pb-Sb-Cu~Bi-(Te)-mineralisationen _
BLYGLANS Pb3 GULD Au
TETRAEDRIT (Cu,Fe)12 (§p_,As)4sl3 3 ? Bi,Tes
'BOURNONIT CuPbSbS,

VISMUT Bi

ARSENIKKIS FeAsS

MAGNETIT Fe30,

BORNIT CugFeS,

NEODIGENIT CuSS9

Pb-Ag-mineralisationen

BLYGLANS PbS
TETRAEDRIT (Cu,Fe)12(§3,As)4§13v
SILVERGLANS Ag,S

SILVER Ag

KOPPARKIS . CuFe5,

ZINKBLANDE ZnS


http:�.-----....-.�_------------------_�

Falerts: Hitintills har analyserats endast ett prov frin den
centrala falerts-kopparkis-malmen (bh 362). Nedanstiende analys
visar att det ror sig om tennantit. .

Fe Cu . Sb As S Zn Ag
6.4 40.9 6.9 14,7 24,7 0.8 0.3 = 94.6 viktsk®

Det ar inte uteslutet att aven andra led inom falertsgruppen
forekommer i det centrala omradet.

-
e i o e - —— e
- -

Magnetkisen undersdktes mikroanalytisk pd eventuella Co-halter.
2 analyser utférdes. I bdgge fall var Co-halten 0O.3%. 1 annat
sammanhang konstaterades att magnetkisen i Hikansboda kan vara
saval monoklin som hexagonal med ett mingdférhdllande av ca 5:1.

Elektrum, som upptrédder i enstaka sm& korn (5-19/4) har analyserats
till 64% Au och 27% Age.

Pb-Sb-Cu-Bi~(Te)-mineralisationen har i borrkédrnorna observerats
som cm- till dm-breda breccieringszoner som &r ldkta med blyglans,
tetraedrit, gedigen vismut och en &nnu icke identifierad fas.

Accessoriskt ir kopparkis, arsenikkis, guld, ?BizTeS och ett fler-
tal faser som vidntar pd identifiering.

Falertsen har mikroanalytiskt bestédmts som tetraédrit ( sb 23.86%,
As 0,14%, S 25.36% och' Ag O.Li4%).

Gedigen vismut innehdller 99.43 % Bi , 0.11% As, 0.35% Sb, 0.14% S
och 0.01% Te.

Anmiarkningsvart #ar att kopparkisen endast upptridder sporadisk och
att Cu ndstan enbart bindas av tetraedriten. Molybdanglans och
Co-mineral samt pyrit och magnetit tycks saknas.,

Den mineralkemiska och petrologiska undersdkningen av alla malm-
typer i Hdkansboda fortsidtter. Det ingdr bl a identifieringen av
annu icke bestamda sidllsynda mineral samt i synnerhet vissa fasers
mineral- och kristallkemi med avseende till geologisk termo- och
barometri samt malmpetrologi. T ex dr planerat att sdvdl i hori-
sontal. som vertikalled kontrollera mineral~ och kristallkemiska

fordndringar hos FeAsS-CoAsS och tennantit-tetraedrit,

1981-02-10

Hans J Koark

PS For illustrering av mineralens forekomstsidtt (kornform och
kornstorlek, inre byggnad m inneslytningar, avblandningar, mekaniska
stdrningar, etc) samt sammanviaxningsstrukturerna har tagits ett
100-tal mikrofotografier i svart-vitt och ett femtital i flrg).
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Forslag till undersdkningsprojekt gdéllande
H&kansboda Koppargruva

1. GEOLOGI, MALMRESERVER

\
Gecolog Per Aronsson, Gringesberg har gjort en utviirdering
av hittills utfdrda undersdkningsarbeten (bil 1) och be-
démt malmarean pd 2%% m avv till ca 1.300 m“ inom den
centrala malmzonen (Cecilia-, Commercc-, MNirr- och Varp-
gruvan). Ett frdn borrkdrnorna uttaget generalprov repre-
senterande malmzonen pd 255 m evv visar foljande analys:
Cu1,9%, Co 0,07%, Ag 21 ppm, Au 0,5 ppm, As 0,76 “.
Malmbasen frén 255 m avv upp till botten av befintliza
brytningsrum har av Aronsson beddmts till 270 kton in-situ-
malm vilket motsvaras av ca 310 kton brutet berg vid 15 7.
inblandning av .sidoberg, varvid halten i rémalmen sjunker
till ca 1,7 % Cu.

Vid ovannédmnda malmberdkning har antagits att de for nivéd
255 framrdknade malmareorna Hr ofordndrade upp till de ut-
brutna rummens bottnar. Med tanke p& att de i #ldre tider
utbrutna malmarecorna Hr avoovlirt mindre tin den p&4 niva 2%%
framriiknade ytan b8r det finnas en peotential av kvarliunnd
malm ovanfor de gamla bottnarna. En uppmiitning av ytorna
pé& de gamla nivéerna ger foljande sammanstdllning:

Niva Utbruten area m2
o 55 680
65 390
80 390
85 \ 430
90 510
105 540
116 130
123 6A0
18 ; 400
140 470
148 : 260
186 . 240
192 170
227 40
255 ‘ -

Att de utbrutna areorng dr s& smd jémfort med den p& + 255
pidvisade arean 1.300 m” dr ganska naturligt, d& man i 3ldre
tider endast brot rikmalmen, d v s omkring 4 ¢ Cu. Att dess
utom areorna minskar mot djupet kan forklaras med de i dldr
tider mot djupet OGkade svirigheterna att bryta och uppfordr
mnlmen, vilket krdvde lnnu h8gre Cu-halter for Jlonsambeti.
Istlillet Hr det olikorligon ol att dot mollan och omkring:
de gamla brytningsrummen lir kvarllimnat mycket malm, com
idag kan vara brytviird.
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1. forts

Ett Overslag ger én &terstlende mojlig malmmincd inom den

centrala delen p& ca 600 kton mellan 255 m avv och dagen.

Med samma resonemang erhdlles for SOrgruvan 200 kton och .

for Norrgruvan 300 kton eller sammanlagt 1.100 kton ovan-

| : for 255 m avv. Sjdlvfallet ligger det en viss osékerhes

| i en sfdan uppskattning och dessutom midste malm lamnas i
form av band och pelare, men det bdor vara rimligt att
kalkylera med en malmreserv av &tminstone 500-600 kton

- ovanfdr 255 m avv,

Py METODBESKRIVNING

¢ FOor att f4 ned tillredningskostnaden viljes vein-mining

Q;ﬁ - som brytningsmetod i kombination med spardriven utrust-
ning. Malmen lastas p& 255 m avv frédn brytningsruaret
med kastlastmaskin LM-250 i sidolastning till 4 m’ Gran-
byvagn och utfraktas med dieseldrivet lok till primir-
och sekunddrkrossning i Stréssa samt uppfordring i be-
fintlig skip.

Befintligt anrikningsverk kompletteras med flotations-
enheter.

3, LONSAMHETSKALKYL

Med tanke p& att malmbasen ovanfor 255 m avv bdr riicka

f6r ftminstone 5 &rs brytning, undeor vilken tid man hin-

ner undersdka, fbrbereda och tillreda malmen under 255 m

avv, ridcker den nu kdnda malmbasen av 300-350 kton ovan-
¢ f6r nimnda niv& till ‘en A&rsproduktion av ca 70 lton, ne-
Qﬁ" dan en malmbas av 500-600 kton medger ca 100 kton per &r
I det foljande har lonsamhetskalkyl utforts for cdessa tva
alternativ. Dessutom har Cu-priset varierats frén 10.CC
kr/ton, som motsvarar dagens li&ga niva, till 11.CC80 kr/ion,
L : , som motsvarar ett mera realistiskt medelv3arde som arnvints
(ﬁ7 av bl a Boliden for kalkyler av detta slag,

(L]

o
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3.1 DRIFTSKOSTNADER (exkl understkningsarbeten)
\ z I
Kosztnadsslag ) Rérlig Fast Summa Suninn
kostnad kostnad

kr/ton kr/ton 70 kton 10C %+ton
Lon driftpersonal uj 5 man x 135 675 675
" .‘ ' 7 man x 135 945 9s5
v_ ¢ 7 man x 117 819 819 819
"  Yvrig personal 635 635 635
Springmedel 3 ton/kg 10 kr/kg 3.30 231 230
Borrstél ' 2.00 140 200
Sphrmaterial 0.40 28 %0
Drivmedel 1.00 70 100
Brénsle R 150 150 150
£l.kraft 0,25 kr/kvh 9.30 350 1.000 1.280
Malkroppar 4.00 280 400
¥Xvarninfordring 0.75 53 75
Reagens . 5.00 350 500
Rep. utomstéaende 3.00 210 300
Hyror, tele, post, renhf1lln. . 60 60 €0
Resor, repr - 20 20 20
Lejda Ckare 0.50 35 50
Div. tjinster, analyser 1.50 105 150
Festighetsskatt 0,5 x 100 50 50 5!
Brandférsékring 0,5 x 60 30 30 30
Utné&lsavgift . 25 25 25
GruvmZtning 0,25 x 200 . 50 50 5C
El.ansvar 0,25 x 200 50 50 50

Summa 5.06€ 6.259

Div ofdrutsett 10 % 507 626

SUNMA 5.573  (6.00%

Kr/ton 80 69
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3.2 Kapitelkostnader_
Investeringar
\
Maskinkép frédn SSAB ; 2.000
Alimakhiss m m 1.000
Flotationsverk
" material 200
flot.utrustn 100
renov," 100 :
MINPRO 100 : 500
Rorelsekapital fére intékter
3 mdn efter driftstart 3.5T70 1.T710
Avgdr bidreg frdn SSAB 1T x 75 = 1.275
Summa kapitalbehov  3.935
Kapitalkostnad (5 &r, 15 %) 1.17k
3.3 Rémalmsvirdet
Enligt Bolidens prisindikation £6r 1982 erhdlles:
3.31 (Cu = 10.000 kr/ton
- o3 _2)
1) Cu-halt i Cu =—555=*= (10,000 - 1.2507") - k90 = 1.759
sligen
2) raff.16n Ag (250*)- k) * 1,ko0 = 294
3) smilt1on Straff: _Sb 3° 50 = - 150
) Ag-halt i As k. *as == 60
sligen 7=,
_Bi 0,1 ° k9 =-_5
S:a kr/ton Cu-slig 1.83%
Avgdr frakt till Rénnskar - 100 _
1.738
Cu-utbyte ' 92 %
Cui ing 1,4 %
Cu i konc 27 %
Viktsutbyte 4,8 % "
Radmalmsvarde kr 83:-/ton !
\\ _—/.-

~— o
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3.32 Cu'= 11,000 kr/ton

Cu = 2,016

\ Ag . = 315

Straffi:_Sb = « 150

. _As = -~ 60

_Bi = -5

S:a kr/ton Cu-slig . 2.116

Avgdr frekt till Ronnskar - 100

' 2.016

Viktsutbyte 4.8 % gy

Rémalmsvirde ~‘kr 9T:~/ton’
3.4 Resultatsemmanstdllning
Cu-notering
10.000 11,000

70 kton/ér " kr/ton| xkr/&r| Xr/ton| Xkkr/ar
intékter 83 5.810|. 97 6.790
driftskostnader - 80 -5.600| - 80 -5.600
kapitalkostnader =1.1T7k ~1.174
resultat - 964 16
makadam + dolomit | \ 300 300
S:a - 664 316
100 kton : kr/ton kkr/8r| xr/ton| kkr/&r
intékter ] 83 8.300 97 9,700
driftskostnader 69 -6.900 69 -6.900
kapitalkostnader ~1.17k -1.17h
resultat . 226 1.626
mekadam + dolomit ‘ 300 300
Sia N 526 1,926
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Som framgdr av sammansté&llningen &r det ndédvidndigt med
en produktionsvolym av ca 100 kton/dr for att en accep-
tabel l6nsamhetsnivd skall kunna uppnds, vilket i sin
tur betyder att malmbasen ovanfor nivd 255 bdr utdkas
frédn 300 till 500 kton (motsvarande en framforhdllning
pd 5 &r), vilket bSr vara fullt mdjligt enligt redovis-
ningen i1 pkt 1,

Y UNDERSOKNINGSPROJEKT

For att Oka den kdnda malmbasen frdn 300 till minst 500
kton ovanfdér nivd 255 foéresldés undersdkningsarbeten
enligt féljande redogdrelse. :

4,0 Understknings faser

a Klarldggande av den pd nivd +255 uppslutna malwens
fortsattning upp mot nivd +123 inom den centraia
delen av faltet.

b Lokalisering av kvarstdende malmpartier mellan
+123 upp mot dagen inom hela faltet (frdn Sér-
till Norrgruvan).

c - Kompletterande undersdkning mellan +255 och +123
mot SoOr- och Norrgruvan.

d Djupundersdkning inom hela det kdnda féltet ned
till nivd +koO.

e Utvidgad prospektering utanfér den nu kénda fal-
tet, framfdrallt sdderut.

De olika fasomridena framgdr av schematisk skiss 1 vertikal

projektion enl bilaga 1.

a Klarliggende av den pd nivd +255 uppslutna nmalrens
fortsattning upp mot nivd +123 inom den certrzla
delen av faltet

Allndn beskrivning
Det &r uppenbart att hdjdskillnaden mellan de tv&
befintliga nivderna i Hdkansboda, +255 och +123,

ar for stor fér att klara en deteljundersSkning
inom mellanliggande omrdde frdn dessa nivder. Dar-
bSr en mellannivd pd +186 etableras, frdn vilken
sedan kompletterande undersdkningsarbeten i form =v
diamantborrning och ortdrivning kan utféras,

Det befintliga Hidkansbodaschaktet som nu fdrdbinder
dagytan med nivd +123, bdr utnyttjas for de fort-
satta undersdkningsarbetena. I schaktet finns instal-
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lerat ett schaktspel med tunna som tar ca 6 ton
nyttig last.

Som férsta &tglrd féreslds ddrfér foérlingning av
schaktet frén +123 (eg frdn +1L1 som ar nuvarende
schaktbotten) till +255. En ort drivs pd nivd +255
fridn befintlig faltort till schaktets vertikala
projektion P4 denna nivd., I schaktldget drivs en
stigort i full area, 3,5 x 3 5 my, upp till genon-
slag mot schaktbotten.

P& nivd +186 gors pdhugg fér en mellamivi, Ort-
drivning utfdrs pd nivd +186 dels mot Ceciliamel-
merna; dels pd liggsidan om Commerce~, Mirr- och
Varpgruvan. Ca 250 m ort drivs i en forsta etepp
(bi1 2).

Frdn orterna pd +186 borras i forsta hand hori-
sontella diamanthdl mot resp malmomrdden fdr upp-
slutning av malmerna pd nivdn, semt aven gradhdl
som komplement inom omrdden dir tveksamhet kan
réda)om malmsamband ned till +255 (och upp mot
+123).

Ortdrivning Bef utrustning bestdende av

rilsgdende borraggregat med
BVT-10-bommar.,

Kastlastmaskin IM-250 och 4 m
Granbyvagn samt batterilok,

Stigortsdrivning Alimakhiss som linats frin
Grangesberg (dieseldriven).

Alternativt far utrustnlng
hyras eller kopas.

Diamaptborrning Bef Diamec - 250.

Ort till schaktléget 70 m 2man T v
Stigschakt frin +255

till +1l 114 m 4 man 10 v
Ort pd +186 250 m

inkl pdhugg 3rman 20 v
Diamantborrning SLO m 20 hdl 2 man

gradhdl 500 m 2 man
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Lokalisering av kvarstiende malmpartier
mellan nivd +123 och dagen inom hela faltet
(frdn S6r- till Norrgruvan)

Y Allmént

Av _den gamla gruvkertan samt &ldre malmbeskriv-
ningar framgdr att ldngtifrén all brytvird malm &r
uttagen inom detta avsnitt, !

Drivningsbeskrivning

Till att bdrja med bSr en ort drivas frdn schektets
nédrhet pd +123 séderut (enligt bil 3) varifrdn dia-
mantborrning sker dels horisontellt, dels uppidt.

. Dessutom kan det bli ndédvéndigt att kompletitera
med viss borrning frdn dagen.

~ Maskinutrustning

Ortdrivning sker spdrbundet med utrustning enligt
punkt 1.3,

Ortdrivning, strossning
stross 300 m, ort 220 m 3 man 35 v

. Diamantborrning 1.500 m 1 man 30 v

Kompletterande undersdkning mellan +255 och
+123 mot S8f- och Norrgruvan

Allmént

Med ledning av resultaten som uppnds enligt
punkterna 1 och 2 kan den fortsatta undersdkningen
inom detta avsnitt styras. Detta innebidr ortdriv-
ning sdvidl s6derut som norrut pd +186 samt séder-
ut pd +255 och diamantborrning frén dessa nivier,
sdvdl horisontella h&l som gradhdl, uppskattnings-
vis 300 m ort och 3,000 m diamentborrning.

Personalinsats, tiditeing

Ortdrivning 300 m 3 man 30 v

Diamantborrning 3.000 m 2 man 30 v

Djupundersdkning inom hela det kédnda féltet ned
till nivd +k0O

Alming

UndersSkningen sker genom ortdrivning i héngvaggen
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P& nivd 4255, varifrédn diamanthdl borras ned mot
malmens férvidntade lége pd nivd +L0o0.

\ Erforderli ga arbeten:

Ortdrivning ca 300 m
Diementborming (bil L)
15 profiler & LOO bm 6.000 m
(. o -+ - Personslinsats, tiditging
Ortdrivning 300 m 3man 30 v
| Diamantborrning 6.000 m 2 man 60 v
. e Utvidgad prospektering utanfdr det nu kénda

filtet, framférallt sdderut

Det &r ként att ytterligare intressanta sulfidralms-
anledningar finns pd ej alltfdr stort avstdnd fran
Hékansboda, som t ex

Smallberg (borrhdl i dolomit med 10 m 1%-ig Cu-kis),
Elisabeth, Knut- och Lovisagruvorna.

En mera systematisk undersdkning av dessa gruvor
och mellanliggande omridde mot Hdkansboda &r di ridr
onskvard.

I férsta hand innebdr detta diamantborrning frin

: dagen sidg 20 hdl & 200 m. Sysselsitter 2 men i
'(. 40 veckor, \

(¢
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b Kostnader (exkl kapitalkostnader)

Drivningsplaneringen visar att man i stort sett klerar
fas a - ¢ pd ca 1 &r.

Kostnadsslag. Kkr
Lon driftspersonal uj 13 man x 135 1,755
%Y dvrig personeal 635
: spréangmedel ort TOO0 m x 1hm3/mx%-’hkg/m3x10 kr/kg 245
. stross 300 m 60
stig . 50
‘ : borrstdl : 180
: ‘| diamantborrutrustning x " Wk 896
spirmaterial 35
drivmedel ; 50
brinsle 150
el.kraft 2 MWh x 0,25 500
rep utomstdende 2,000 tim x 120 2ko
hyror, tele, post, renhdllning 60
resor, representation 20
lejde &kare : 5
. | div tjénster 25
‘(. analyser 5.600 m x LQ:- ; 22k
kartering 5.600 m x 12:~" : 67
1,000 m x 30:- 30
.(. fastighetsskatt 0,5 * 100 ' 5¢
o brandfdrsékring 0,5 * 60 : 30
utmdlsavgift ‘ 25
gruvmatning 0,25 * 200 50
el. ansvar 0,25 ° 200 - 50
S:a , 5.432
Div oférutsett 10 § 543
5.975

LEITSTEL TR TR L]
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5 SAMMANFATTNING

For att f& en lSnsam verksamhet i Hdkansboda krévs en &rs-
produktion av storleksordningen 100 kton rdmalm vid nu
géllande prisnotering fér Cu, ca 10,000 kr/ton. For att
uppnd denna brytningsvolym mdste malmbasen ovanfdr 255 m
nivd 6kas frdn 300 till 500 kton. Harvid har den bedonm-

_ ningen gjorts att man bdr ha malm for 5 &rs brytning, for

att under tiden forbereda underliggende brytningsetage for
brytning under nivd 255, :

For att Oka malmbasen i denna omfattning krivs undersok-
ningsarbeten under 1 -« 1,5 &r till en kostnad av ca 6 okr,

e De i lOnsamhetskalkylerna redovisade kostnaderna inklude-

rar ej kostnader for undersSkningsarbeten, £&r vilka alltsd
sérskilde medel mAste tillskjutas,

1)

odnripiras e
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I Stréssa har ja’irnmalmsbrytnlng forekommit At-
minstone sedan 1600-talet under olika perioder. Vid
Strassa gruver, som idag tillhér Svenskt Stil AB,

sysselsitts ca 230 personer, varav ett 60-tal under'

Jord.

Som synes av teckningen ovan har brytning skett
pa flera nivder. Idag bryts jirnmalm framfoérallt
mellan 195- och 255-metersnivierna.

Grovkrossar finns pa 135-, 195- och 255-metersni-
vaerna. Dessutom pagar installation av en ny
grovkross pa 295-metersnivan.

Tyvirr ar det ett faktum att jirnmalmsepoken 1
Strassa 4r slut om ett antal ér, eftersom jirnmal-

| men tryter efter brytning under flera sekler. Men

forhoppningen dr att man skall kunna bryta jarn-
malm i atminslone 10—12 &r till och tillvarata den
J3rnmolm som finns kvar sé langt det nigonsin &r
mojligt.
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Strassa. 2. Orten mot
Blankagruvan. Orten
ligzer pa 255-metersni-
van. Frin en punkt
under Pammsjon ufgar
den nya orten mot Ha-
kansboda. 3. Har ar idag
ortens front, vilket in-
nebar att man hunnit
springa ca 700 meter av
den nya orten. Det &r
omkring 300 meter kvar
till den intressanta
malmkroppen, 4. Kop-
par- och kobolifyndig-
heten i Hikansboeda.

I Hikansboda, ett par kilometer fnln Stréssa
Jirnmalmsgruva, finns en koppar- och koboltfyn-
dighet, sgm kan ge gruvbrytningen | Strissaomra-
det en framtid. Hir finns ocksa en del silver och
guld. Malmkroppen hiir — och di med tonvikt pi
koppar och kobolt — anses vara det storsta och
mest Intressanta nyfyndet, som gjorts | Bergslagen
pa decennier.

I Hakansboda brits koppar redan pi 1500-talet
och sedan i perioder fram till borjan av 1900-talet.
Hir finns nu det vattenfylida Commerceschaktet
alldeles intill den malmkropp, dir man heppas
kunna bérja provbryta i borjan av nista i&r. Com-
merceschaktet, som dAr ca 200 meter dJupt skall
linspumpas under sommaren.
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