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l. SUMMARY AND RECOMMENDATIONS 

This report describes the previous exploitation and exploration 
of the Håkansboda deposit up to 1982, when work at the site ceased. 
In addition the geology, mineralogyand exploration potential of 
the deposit and its immediate surroundings are reviewed, and the 
report forms the data base summary for the LKAB Prospektering-
BP Minerals, Håkansboda Project. 

Exploitation of the complex-copper rich sulphide deposit at Hå­
kansboda ceased in the early 1900's. Exploration in the period 
1971-1981 indicated a reserve of 300,000 tonnes of 1.9% Cu, 22 g/t 
Ag, 0.4 g/t Au, 0.06% Sb, 0.7% As and 0.04% Bi (in-situ grades) re­
maining under the old mine workings to a depth of 224 m below shaft 
collar. This is the absolute minimum reserve in the deposit. Sur­
face drilling has proved mineralization to at least 600 metres, and 
at 450 metres below shaft collar one drillhole intersected 14.35 m 
with 1.09% Cu and 0.23% As. At least 370 metres of 'ore-shoot' verti­
cal pitch length remains untested and the deposit is open to the 
south and in depth. With the same grades as above the 224 m level, 
a strike length of 140 m to a depth of 600 m a reserve of 1.8 million 
tonnes is possible. Previous detailed exploration was only concerned 
in assessing the copper potential and reserve to a depth of 200 metres. 
The full base, rare and precious metal potential of the deposit has 
not been realised. A limited number of analyses indicate drill inter­
sections of 0.72% Co (over 2.89 m), 4.28% As (over 1.25 m), 0.3% Sb 
(over 14.00 metres), 1.99% Cu (over 10.00 metres) and 1.1 g/t Au 
(over 6.25 m). 

There is potential for economic gold mineralization with currently 
very few Au analyses and no information on its distribution within 
and' around the deposit. lt is this which makes the prospect of eco­
nomic interest. 

Immediately south of the Håkansboda deposit, the same stratigraphic 
horizon contains further mineralization of the same or similar type. 
This is currently untested and indicates a potential 2.6 kms strike 
length of target geology. Immediately west of the Håkansboda deposit 
running parallel and 50-80 m 'up-stratigraphy', is a potential strike 
length of 2.5 kms of mixed calc-silicate and meta-volcanic rocks con­
taining magnetite and a disseminated Pb-Sb-Ag mineralization. Grades 
up to 3.0% Pb and 350 g/t Ag over 0.5 metres have been recorded, but 
the zone has not been investigated systematically. 

On a basis of the data presented here it is recommended that the LKAB­
BP Håkansboda Project should:­

l.� Assess fullyall available data (completed with production of this 
report) 

2.� Investigate the metal content of the known mineralized intersec­
tions by re-analysing early drillcore for Cu, As, Bi, Sb, Co, 
Ni, Pb, Zn, Ga, Ge, Se, Te, Ag and Au. 

3.� Investigate the potential for economic gold mineralization. 
4.� Investigate the potential for economic silver-lead mineraliza­

tion immediately west of the Håkansboda deposit 

,� 
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5.� Undertake additional percussion and diamond drilling to test 
depth and southern extensions to the mineralization at Håkans­
boda and in the silver-lead zone. 

6.� Fully investigate the economic potential of the project area 
and indicate possible reserves and grades. 

A more specific work programme is set out in section 9 of this re­
port. 

A project budget of 1.4 MSEK has been allocated for 1985-86, inclu­
ding drilling. A State grant (from Council for Technical Development) 
of 475.000 SEK has been obtained towards the cost of a percussion­
diamond drilling programme (including equipment purchase by the 
drilling contractor). 
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2. INTRODUCTION 

2.1 The Project 

The Håkansboda Project of the LKAB-BP Joint Venture in Bergslagen, 
Central Sweden, commenced in October 1985. On October 4th, 1985, the 
State ratified an agreement between SSAB (Svenskt Stål AB) and LKAB­
BP for the transfer of the mining licences held by SSAB over the Hå­
kansboda mineral deposit and adjacent areas. These licences are now 
held by LKAB-BP on a 51%-49% basis respectively. 

The project has as its main objective, a full assessment of the geo­
logy, minera1ization and economic potential of the Håkansboda com­
p1ex su1phide deposit. The project is a1so aimed at eva1uating the 
economic potential of other sites of mineralization in the area imme­
diately surrounding the Håkansboda deposit. Specifica11y, similar 
minera1ization to the south in the Eriks and Gårds gruvor areas; 
and to the west, the Pb-Ag-Sb mineralization in the Luth, Konstdamm, 
Elizabeth, Bäcke and östanbo mine areas. 

A project budget of 1.4 MSEK has been agreed for 1985-86, including 
a drilling al10cation. 

The desire to try percussion drilling, little used in Sweden, has 
led to the testing of a combination percussion-diamond drilling 
system on a geo1ogica1 target. This equipment, mounted on a Diamec 
260 dril1rig is being used on the Håkansboda Project, and a State 
grant for 475.000 SEK has been obtained from Styrelsen för Teknisk 
Utveckling (Council for Technical Development) toward the costs of 
this project. Drilling is being undertake by Geodrill, Stråssa. 

2.2 Location 

The Håkansboda Project area is located in western Bergslagen Central 
Sweden. (fig 1), 45 kms due south of Ludvika, in the former iron 
ore mining area around Stripa, Storå and Stråssa. (fig 2.). 

The nowabandoned and f100ded Håkansboda mine lies on the western 
flank of a ridge of high ground on the east side of the Storå valley. 
The site is marked by water filled open pits, waste dumps and a more 
recent head frame over the 75 metre deep shaft, at a height of 190 m 
above sea-1eve1, in a wooded area 1 km SW of Stråssa village. 

The project area lies within the LKAB-BP JV Nora-Stråssa region, imme­
diately NE and E of the Lovisa Project. It is located on topographic 
map sheet 11F SV (Lindesberg) at 1:50,000, and economic map sheet 
11F 4d at 1:10,000 scale. The western parts of the project area fall 
on sheet 11F 4c. 

3. PREVIOUS EXPLORATION AND EXPLOITATION 

3. l Exploration prior to 1900 

It is not known when the copper rich comp1ex su1phide mineralization, 
occurring in impure do10mitic and ca1citic marb1es was first dis­
covered atHåkansboda. Copper was worked at the site in the 1400's 
by King Karl Knutsson, and reference occurs to mining in the 1540's 
and in 1551. (Tegengren 1924). 
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6.2 Mineralization in the main carbonate formation 

Disseminated sulphide mineralization occurs sporadically throughout 
the full width of the carbonate formation, but is particularly comman 
in its upper part (to the west). Known mineralization occurs around 
Luthgruvan, at Håkansboda, Värdegruvan, Gårdsgruvan and Eriksgruvan, 
a strike distance of 2.6 kms. The mineralization is typified by the 
largest known occurrence, at Håkansboda (section 6.3). 

At Luthgruvan a siliceous horizon associated with diopside calc-sil;­
cate layers contains disseminated chalcopyrite-pyrite irregularly dis­
persed.Three pits were sunk on this mineralization. 

South of Håkansboda, pits in the Gårdsgruvan area are excavated in 
ophicalcitic marble and diopside calc-silicate layers. Pyrrhotite­
chalcopyrite disseminated mineralization occurs, together with coarser 
'clots ' of sulphide, chiefly in the marble. 

The Eriksgruvan pits occur 1.1 kms further south. The same mineraliza­
tion is observed, suggesting that a sporadic, along strike copper mine­
ralization occurs at this stratigraphic level. 

6.3 The Håkansboda complex sulphide deposit 

The Håkansboda deposit is a zone of mineralization totally contained 
within, and occurring near the stratigraphic top of the main carbo­
nate formation. This mineralized zone follows the strike and dip of 
the host ophicalcitic marbles and calc-silicates, trending generally 
N-S and dipping steeply eastwards at 600-850 . 

Th~	 mineralization has been traced at outcrop, in the mine workings 
and in dril1holes for a strike length of at least 850 metres and to 
a depth of 600 metres. It ;s currently open to the south and in 
depth. A disseminated mineralization up to 50 m wide characterises 
the zone, within which richer ore-shoots 4-8 metres wide occur, and 
were previous1y mined in the Håkansboda workings. The deposit con­
stitutes what Aronsson (1982) has referred to as the largest known 
sulphide accumulation in Central Sweden outside established and 
worked deposits. 

Two� mineral associations are noted: 

A.� A main chalcopyrite-pyrrhotite-arsenopyrite-pyrite mineralization 
with subordinate magnetite, molybdenite, tennantite and cobaltite. 
This characterises the zone of mineralization and constitutes 
the major part of the more massive 'ore-shoots '. 

B.� Asuperimposedgalena-tetrahedrite-tennantite native bismuth-gold 
mineralization. 
This is apparently localized within the more massive type A mine­
ralization. However, its distribution has not been fu11y investi­
gated within the deposit. 

Detailed examination of drillcore and thin and polished sections of 
the mineralization led Koark in the late 1970's and ear1y 1980's to 
define four main ore types based on form and structure. His observa­
tions are expanded upon below. 
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i. Impregnation or disseminated mineralization 
This defines the mineralized zone and is seen as a wide hori­
zontal,vertical and elongate N-S heterogenous dissemination 
of chalcopyrite and minor pyrrhotite grains. Occasionally the 
cobalt and cobalt-arsenic-iron sulphides danaite, glaucodot
and cobaltite are seen. 

Tegengren (1924) suggested that such mineralization contains 
1-2% Cu over a wide area. Generally however, the grade is 
nearer 0.1% Cu, though substantial tonnages of 0.2-0.5% Cu 
are present. 

ii. Schlieren or 'streaky' mineralization 
Thin streaks of chalcopyrite with or without pyrrhotite; or 
chalcopyrite-tennantite, with arsenopyrite and cobaltite occur 
as cm or dm thick dm or m long streaks. Their abundance in­
creases, defining a foliation in the host rock, into the main 
ore shoots, which are composed of the impregnation and schlieren 
'ore'combinedwith more massive mineralization types iii and iv. 

iii. 'Breccia' nrineralization 
'Clasts' or rounded fragments of the host rock, of ten contai­
ning disseminated chalcopyrite, are set in a 'vein-net' of 
chalcopyrite-pyrrhotite and chalcopyrite-tennantite. Arseno­
pyrite and cobaltite also occur. 

iv. Compact or massive mineralization 
Layers and flat lenses drawn out parallel with the schlieren 
mineralization and the host foliation occur in the main ore 
shoots. Compact layers are 0.2 to 1.5 metres thick and 
composed of massive chalcopyrite with or without pyrrhotite, 
or pyrrhotite with or without chalcopyrite. Arsenopyrite and 
cobaltite occur, and a 'ball-oret texture is not uncomman. 

The textures noted by Koark suggest stages of remobilisation of sul­
phide, pre-existing prior to strainand metamorphism, and altered by 
it. Mineralogical variation is not great across the various "struc­
tural ore types". However, early distribution features are preserved 
as some schlieren or streaky massive sulphides are clearly deformed 
around Fl structures, which indicates what may be original So foliation. 

The main 'ore-shoots' are concentrations of schlieren, "breccia" and 
massive ore, forming zones up to 8 metres wide, sitting within a 'halo' 
of disseminated mineralization. Mined out portions contained high grade 
ore with up to 8% Cu, however it is apparent that compositional varia­
tion existed within the deposit. 

All shoots are rich in chalcopyrite. Pyrite was common in Norrgruvan, 
pyrrhotite appears most common in the Varp, Märr and Commerce 'shoots', 
glaucodot was not uncommon in the Varp, Märr, Commerce and Smedgruvorna 
and cobaltite in Sörgruvan. At shallow depth most of the ore shoots 
were sphalerite and galena bearing, but sphalerite is less common at 
depth. 
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Analyses carried out by AB Statsgruvor, and observations made by 
Månsson (1982) suggest that in depth the Varp shoot is richer in 
Ag,� Bi and Sb than the Commerce, Märr and Cecilia shoots, but that 
the Märr, Commerce and Li11-Ceci1ia shoots are richer in Au (more
analyses wou1d be needed to verify this distribution). 

The� orientation of the'ore-shoots~ dipping steep1y eastwards at 
60 -850, and p1unging at 600 to the SE (fig 5) appears to be in re­
sponse to an original So or Sl foliation plane with Bl 1ineation re­
orientated by F2 fo1ding to produce at steep1y dipping B~" 1ineation 
running down the 1imb of the F2 fo1d located immediately NE and E of 
the deposit (fig. 11b). 

Such refo1ding possib1y remobi1ised the minera1ization in part to 
produce the structura1 types noted by Koark. Obvious1y much work 
cou1d be done to check this. 

The zone of minera1ization, and the contained ore shoots, dips 
steep1y to ca 180 m, reducing to 600 be10w this 1eve1.Most analyses 
of the deposit have been concerned main1y with copper content. A 
number of more 'mu1tielement' analyses have been made, but not in 
a systematic manner. The deposit is characterized by Cu, Fe, Co, Ni, 
As, Sb, Bi, Ag and Au, and W, Se, Te, Sn, Ba, Mo and U occur. 

The minerals so far identified (Table 4) have been part1y investigated 
by Koark (1981, 1982). 

These investigations have identified the second mineral association 
in the Håkansboda deposit. 

Superimposed on the disseminated-massive, main Cu-Fe-As-Co minera­
1iiation is an apparent1y more 10ca1ized (but poor1y investigated) 
mineral association characterized by Pb-As-Sb-Cu-Bi-Ag and Au. Ga­
lena, tetrahedrite-tennantite ('grey-coppers'), native bismuth, and 
e1ectrum have been found in cm to dm wide, schlieren or 'breccia' 
zones, with fragments of wallrock or chalcopyrite-pyrrhotite-tennen­
tite minera1ization veined and 'cemented ' by Pb-As-Cu-Bi-Ag-Au mine­
ral phases. Tellurides and as yet unidentified mineral phases are 
associated, and this superimposed, later (?) mineralization is 
notably poor in chalcopyrite, pyrrhotite and Co-As minerals. 

Koark has examined the detailed minera10gy of the Håkansboda deposit 
by ref1ected light microscopy and microprobe analysis, particu1ar1y 
with regard to the Co-As-Fe phases (cobaltite, arsenopyrite, glau­
codot and danaite); the Sb-As-Cu 'grey-coppers' (tetrahedrite, 
tennantite); and e1ectrum (Ag-Au). The fo110wing notes (after Koark) 
are given here for comp1eteness, though further work is required, 
particular1y with reference to the gold and rare meta1 mineralization. 

1.� G1aucodot (Co,Fe)AsS and danaite (Fe,Co)AsS a1ways occur as irre­
gu1ar grains and are possibly older, high temperature phases. 

2.� Arsenopyrite (FeAsS) and coba1tite (CoAsS) are usua11y we11 formed 
and possib1y lower temperature phases. 

3.� Pyrrhotite occurs as both monoc1inic and hexagonal po1ymorphs. 
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TABLE 4. THE MINERALOGY OF THE HAKANSBODA� 
DEPOSIT 

CHALCOPYRITE 
PYRRHOTITE 
ARSENOPYRITE 
PYRITE 
MAGNETITE 
MOLYBDENITE 
TENNANTITE 
TETRAHEDRITE 

Minor species : 
CUBANITE 
U1LLINGITE 
GALENA 
SPHALERITE 
BREITHAUPTITE 
KALLILITE 
ELECTRUM 
NATIVE SILVER 
NATIVE GOLD 
URANINITE 
DANAITE 
GLAUCODOT 
COBALTITE 
ARGENTITE 

(after Koark 1981) 

CuFeS2� 
Fe S�1_x 
FeAsS� 
FeS2� 
Fe 0�3 4� 
MoS2� 
(Cu,Fe)12As4S13� 

(Cu,Fe)12Sb4S13� 

CuFe2S 3� 
FeAs2� 
PbS� 
ZnS� 
NiSb� 
Ni(Sb,Bi)S� 
Au/Ag� 

- Ag� 
Au� 
U02(etc)
(Fe,Co)AsS 
(Co,Fe)AsS (up to 14.2%Co) 
CoAsS 
AgS 
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4.� Cobalt occurs as cobaltite (containing 29.9-33.3% Co). It also 
occurs in glaucodot (12.9-14.2%), danaite (3-11%), arsenopyrite 
(1.6%) and pyrrhotite (0.3%), substituting for Fe in the crystal 
lattice. 

5.� Nickel contents in these minerals are low, (up to 1.7% in cobaltite). 

6.� Arsenic is high in most phases (45.-46.3% in arsenopyrite, 43.-45.7% 
in danaite, 44.4-46.0% in glaucodot, 39.6-43.0% in cobaltite, 
0.14-0.46% in tetrahedrite, 0.11% in native bismuth). 

7.� Tetrahedrite analyzed in a few samples from the deposit contains 
23.78-24.12% Sb and 0.27-0.44% Ag. Tellurium (0.01%) also occurs 
-j n tetrahedri te. 

8.� Tennantite is common in the main ore-shoots, while tetrahedrite 
appears to be more impo~tant peripheral to the main ores, and in 
the precious metal bearing later mineral association (with galena) 

9.� The highest Au values occur within the Igrey-coppersl, chiefly 
the arsenic rich endmembers (tennantite). A grab sample from the 
199 m level contained 742 g/t Ag and 7 g/t Au in a tennentite rich 
mineralization. 

lO. Electrum occurs as 5-10 p grains containing 64% Au-27% Ag. 

Mineralized intersections, grades and tonnages are discussed at length 
in sections 7.3.,7.4 and 8.1. 

All the mineralogical variants and textures were intersected in the 
drillcores. Unfortunately very few Au, Sb, Bi or As analyses were 
made. Most of the Au analyses were made by Månsson (1982) and only 
for� the central ore zone, the Varp, Märr, Commerce, Cecilia and 
Lill-Cecilia 'ore-shoot ' located below the earlier mine workings 
in the 199 m level. 

Clearly more information from around the central area is required, 
(see section 9). 

In summary, the Håkansboda deposit is a complex association of possibly 
an earlier multiphase chalcopyrite-pyrrhotite-arsenopyrite-pyrite­
magnetite-cobaltite-molybdenite-tennantite mineralization and a 
superimposed, probably younger and lower temperature galena-tetra­
hedrite-native bismuth-gold-silver mineralization. Both groups of 
mineralization have been metamorphosed, strained and remobilised, 
and most textures currently observed are the result of remobilisation 
over printing with Fl-F2 interference relationships, an earlier and 
partly original distribution. 

6.4 Mineralization above the main carbonate formation 

Lying stratigraphically above and immediately west of the main car­
bonate formation are the mixed metavolcanics and meta-sediments 
described in section 5.1. 
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Within this sequence, some 50-80 metres stratigraphically above the 
top of the carbonate formation, is a mixed metavolcanic, mangani­
ferous magnetite-carbonate-calc-silicate group up to 30 metres thick. 
Individual magnetite oearing dolomitic marble or diopside calc-sili­
cate layers are 0.5-2 metres thick. Thinner, massive magnetite rich 
layers 0.3-0.7 m thick also occur. 

It has long been known and observed, that these ·skarn iron ores· 
of ten contain a low grade but persistent sulphide mineralization, 
characterized by pyrite, pyrrhotite, chalcopyrite, sphalerite and 
galena. The mineralization is seen in the pits and dumps of the Luth-, 
Konstdamm-, Elizabeth, Bäcke, östanbo and South östanbo mines, a 
strike length of at least 2,1 kms. 

Separate horizons, or a repetition of the same horizon by folding 
along NE-SW axes (Fl)' occur 200 m W. and parallel to the Elizabeth­
östanbo mines zone (the Backadahl-Matilda zone), and 300-400 metres 
west of this (the Lovisa-Jonshytten zone) (fig 13) (Engvall 1985). 
Only the Luthgruvan-östanbo zone is considered within the Håkansboda 
Project. 

The northern part of the Luthgruvan-östanbo zone, between Luthgruvan 
and Konstdamm mines is seen in a number of small pits and outerops, 
in dump material, and in underground holes drilled from the 71 m level 
in Håkansboda mine by Stora Kopparberg in the 1950·s. In addition what 
appears to be the vertical continuation was intersected in DDH·s 
423,428 and 429 drilled towards the NW and Wfrom the 199 m explora­
tion level in Håkansboda. Only one surface drillhole, DDH 247 inter­
sects the NE extension of the zone, but similar mineralization was 
also intersected in the 199 m level exploration hole DDH 422, (figs 
16, 17, 32, 33). The deep hole DDH 374 intersected the same minera­
lization at a depth of 686 m, but it was very low in Pb-Zn. The im­
portant feature of this mineralization is the silver content. Silver 
(native, sulphide and sulphosalt) accompanies the lead rich sulphide 
mineralization. 

At Luthgruvan galena-chalcopyrite ·clots· occur in a diopside calc­
si1icate host rock together with disseminated galena within a magne­
tite-dolomite horizon. Pyrrhotite and chalcopyrite are also disse­
minated in the dolomite. 

The same zone, intersected in Stora Kopparbergs underground hole No 27 
(fig 17), proved 30% Pb and 350 g/t As over 0.5 metres. A grab sample 
from the Luthgruvan dumps contained 13.6% Pb and 575 g/t Ag, while 
DDH 247, drilled from surface in 1971 at Luthgruvan, intersected the 
same mineralization with up to 3.9% Pb and 250 g/t Ag. The width 
interval is unknown, but the drillcore has been obtained for re­
analysis. Holes 422, 423, 428 and 429, dri11ed in 1980-81 from the 
199 m level (fig 16) intersected the following:­
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DDH 422:� 4.22 m with 0.89% Pb, 0.82% Zn, 34 g/t Ag� 
(NE extension of the zone)� 

DDH 423: 2.71 m with 1.73% Pb, 60 g/t Ag (inc1uding 0.3 m with 
3.6% Pb, 286 g/t Ag) 

(see fig 0.97 m with 1.9% Pb, 65 g/t Ag 
31 ) 

DDH 428: 0.97 m with 1.6% Pb, 59 g/t Ag and 
2.75 m with 40 g/t Ag� 

DDH 429: 1.70 m with negligib1e Pb (0.01%), 58 g/t Ag� 

Polished sections of the Luthgruvan su1phide minera1ization display 
galena, native silver, tetrahedrite, freibergite (Ag-tetrahedrite),
and a number of Ag-Sb su1pho-sa1ts inc1uding pyrargyrite (ruby si1ver­
Ag 3SbS3) and stephanite (Ag 5SbS4). 
Further south, the dumps of Konstdamm mine show disseminated galena 
within the same hast rocks. At Elizabeth mine disseminated galena 
occurs in a magnetite rich do1omite marb1e, and a similar association, 
chiefly with magnetite-ca1c-silicate occurs at Bäcke, östanbo, Matilda 
and Backadahl mines. An investigation of the galena minera1ization at 
Nya Backadahl (by Bleeker 1984) showed a similar mineralogyas noted 
above (Table 5). 

Drilling from surface in 1970-71 immediate1y south of Håkansboda mine, 
intersected the magnetite zones stratigraphica11y above the main car­
bonate in the Elizabethgruvan area. (Holes DDH 231, 236, 244,245 
fig 16). Holes 236 and 231 intersected a 24 metre (true) thickness of 
magnetite bearing calc-silicate 1ayers, massive magnetite and siliceous 
fine grained rocks of probab1e 'meta-tuff ' origin. Cha1copyrite, arseno­
pyrite, and pyrrhotite were observed, but galena was strange1y lacking. 
Analyzed on1y for Cu ho1e DDH 231 intersected 41 m with 0.37% Cu and 
DDH 366, in the same horizon 1.05 m with 0.75% Cu. The zone dips at 
700 to the east. Ho1e 244, 130 metres further north, intersected si­
milar, but not identica1 geo1ogy. However, thin magnetite bands had 
pyrite and chalcopyrite associated within ca1c-si1icate horizons, 
in one 2.00 m section containing 0.17% Cu. 

In summary, an apparent1y stratiform-stratabound chemica1 sediment 
characterized by magnetite rich carbonate and ca1c-si1icate host rocks 
contains a persistent sulphide minera1ization, which may be econo­
mica11y significant by virtue of its silver content. Arsenopyrite and 
other As-Sb minerals occur, but no gold analyses have been made. 

7. EXPLORATION 

This section reviews the resu1ts of previous exploration in the pro­
ject area, undertaken since 1950 by Stora Kopparberg, Gränges (GIM), 
SSAB and LKAB Prospektering. 

7.1 Geophysics (Anders Engva11) 

A number of different geophysical methods have been used on several 
occasions in the past, within the project area, and specifically 
over the Håkansboda deposit. Unfortunate1y most of the older results 
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TABLE 5. NYA BACKADAHL - SULPHIDE MINERALOGY 
(With additional phases from the 

Luthgruvan mineralisation) 

MAGNETITE Fe 03 4� 
PYRITE FeS�2� 
PYRRHOTITE Fe1_xS� 
GALENA PbS� 
SPHALERITE ZnS� 
CHALCOPYRITE CuFeS2� 
TETRAHEDRITE (Cu ~ Fe ) l 2Sb4Sl 3 
GUDMUNDITE FeSbS 
NATIVE SILVER Ag 
ACANTHITE AgS 
DYSCRASITE Ag3Sb� 
ALLARGENTUM A91_xSb�x 
PYRAGYRITE Ag 3SbS3 
STEPHANITE (Luthgruvan)Ag 5SbS4 
FREIBERGITE (Ag~Cu)12(Sb,As)4S13 (Luthgruvan) 
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remain only as anomaly maps without any information concerning in­�
struments used, line and station spacing, zero levels and so on.� 
These surveys can only be useful when they cover otherwise unsurveyed� 
or 'blank ' geophysical areas.� 
The surveys worth further attention whose area coverage is shown in� 
fig 14 are the following:� 

l.� (Delineated in green - fig 14)� 
The LKAB Prospektering magnetic (total field) survey with a line/� 
station spacing of 80 m/5 m.� 
The main features of the magnetic pattern are the two persistent� 
magnetic sequences known as the Backadahl and östanbo horizons.� 
As mentioned in Report B85-21 (Engvall 1985), these two sequences� 
are thought to be one and the same, forming the two limbs of a� 
trough with the main synclinal (Fl) axis located between them.� 
The importance of the magnetic survey is based on the fact that� 
magnetite horizons are invaluable stratigraphic and structural� 
markers.� 

2.� (Delineated in brown - fig 14)
A magnetic vertical field survey performed in 1961. In spite of 
the survey being relatively new, there is no information regar­
ding station and line spacings, making the results almost impossible 
to handle. Since the area is of vital interest (it covers the 
southern extension of the Håkansboda Cu mineralized zone) any 
information is of interest. Hence, the total field survey is sug­
gested to be extended eastwards as indicated in fig 14. 

3.� (Delineated in red - fig 14) 
The combined slingram (1775 Hz/60 m) and VLF-H-mode (FUO) survey 
performed by Suomen Malmi Oy in 1974 is very good. In this case 
we have available contour maps with written station values as 
well as a map with interpreted conductors. The latter information 
presented in fig 13. It can be noted that there is no conductor 
indicated along the southern continuation of the Håkansboda mine­
ralized zone. For this reason Max-Min EM traverses are planned in 
this area. 

4.� (Delineated in green - fig 14) 
The VLF-H-mode (GBR) survey performed by LKAB Prospektering com­
plements the above mentioned VLF survey. The northern parts are 
much disturbed by powerlines and artificial conductors, but some 
interesting anomalies are discernable. Complementary fieldwork 
is required. 

5.� (Delineated in green - fig 14) 
The LKAB Prospektering IP/resistivity survey (Wenner array; a=40 m) 
resulted in several interesting lP anomalies. Since the results 
showanomalies in areas in proximaty to or covered by mine dumps,
it is of vital importance that the occurrences be carefully mapped. 
In this way non-significant anomalies can be excluded. 

In the future project work downhole logging will be of major impor­
tance since there are a number of old boreholes drilled from surface 
in the area (fig 16). E-M surveys may be the most useful, but diffi­
culties might arise with conductive materials left in the old mine 
workings. 
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23.� DDH 247 Location 5512 north, 4952 east, 194.5 m as1. 
Attitude Dri11ed at 400 to N 3120 (fig 32) 
Total depth: 121.35 m (ca 78 metres vertica1 depth)
Purpose To test the 'skarn iron ore' at Luthgruvan 

This ho1e, dril1ed in 1971, was co11ared into the footwa11 meta­
volcanics and metasediment. Magnetite calc-silicate and magnetite­
dolomitic and ophicalcitic marble was intersected as was a dissemi­
nated galena - Ag(?) minera1ization. No analyses were made on 
the sulphide mineralization. The core has been obtained for samp­
ling. 

24.� DDH 404 Location 5362.8 north, 5118.2 east 203.5 m asl. 
Attitude Drilled at 600 to N 314.8 ö (fig 32) 
Total depth: 180.50 m (ca 152 m vertical depth) 
Purpose To test the NE extension of the Håkansboda 

zone 

The hole passed through 17.75 metres of cordierite-sillimanite 
(fibrolite) gneiss and fine grained si1iceous 'metatuffite l stra­
tigraphica11y below the main carbonate. From 17.75-157.18 metres a 
full thickness of the main carbonate was intersected (ca 132 m 
Itrue l thickness). From 157.18 to 180.50 metres footwal1 metavo1­
canics and metasediment were cored. 

Weak copper mineralization was intersected at 8-11 m, 17.07-17.13 m, 
24.10-24.77 m, 37.85-38.08 m, and a main intersection between 
105.70-109.12. Minor minera1ization was seen also at 118.58­
118.69 m, 121.34-121.45 and 121.82-127.41 m. 

Core was ana1ysed on1y for Cu and Co, with:­
24.10-24.77 m: 0.67 m of 0.11% Cu� 
37.85-38.08 m: 0.23 m of 0.14% Cu� 

107.77-109.12m: 1.35 ffi of 1.45% Cu 

25.� DDH 403 Location 5433.2 north, 5186.7 east, 204.4 m asl. 
Attitude Drilled at 600 to N322° (fig 33)
Total depth: 170.90 m (ca 150 m vertical depth)
Purpose Most northerly (north-easterly) dril1­

section on the Håkansboda minera1ized zone 

The hole penetrated the main carbonate formation to 114.70 m be­
fore entering cordierite-si11imanite gneiss in the footwal1 to 
170.90 m.� 
Mineralization was intersected between 80.84-81.93,83.87-84.03,� 
84.50-86.02 and sporadica11y between 97.50-108.57.� 
The only analyses were for Cu at: 84.50-86.03: 1.52 m of 0.13% Cu� 

112.00-114.70:2.70 m of 0.2% Cu 
This is very weak mineralization at the northern limit of mine­
ralization. However, higher grades were intersected below DDH 403 
in DDH 422 (see fig 33). 
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7.4 Underground drilling results and exploration 1978-1981 (Håkansboda) 

Following surface drilling, an exploration level was driven for ca 
1,400 metres from the 255 m Stråssa-Blanka level. Entering 
the Håkansboda area, at a depth of 199 m, the exploration level was 
used to investigate the 'central ore-zone· (the Varp, Märr, Commerce 
and Cecilia shoots). 45 underground drillholes, amounting to ca 
4,800 m of drilling, were made, chiefly in the central and northern 
parts of the mineralized zone. The distance underground from Stråssa 
to Håkansboda along the exploration level is 2.7 kms. Drillhole locations 
are shown in fig 17. 
All the holes, with the exception of 8, were drilled either vertica11y 
up, or horizonta11y with the principal objective of proving ore above 
the 199 m level. 5 of the 8 noted above, were ectua11y dri11ed down­
ward into the 'ore-shoots' from the 71 m level. 

Consequently nothing has beendone to fol1ow up the ore-shoots from 
200 m to 600 m depth. 

As most of the holes were c10se spaced and of short length into the 
ore-zone, holes DDH 445, 449 and 454 are taken here as representative 
of the central ore-zone on the 199 m level, and DDH:s 601,602,603 
representative of the zone be10w the 71 m level, but above the 199 m 
level. Figs 26, 28, 30, 31 and 33 show other underground intersections 
from outside this central part. 

Ho1es DDH 445, 449 and 454 (fig 17) were drilled horizonta11y to the 
east to intersect the main ore-shoots. Grades intersected were:-

Hole DDH 445: 13.00-30.00: 17.0Qm with 0.97% Cu� 
inc. 22.00-26.05: 4.05m with 2.12% Cu� 

47.80-58.00: 10.20m with 1.99% Cu� 
inc. 51.00-54.05: 3.05m with 4.31% Cu� 

Hole DDH 449: 25.20-35.10: 9.90m with 2.4 %Cu� 
inc. 32.00-35.10: 3.0 m with 5.42% Cu� 

55.50-66.80: 11.30m with 2.08% Cu� 
inc. 56.75-59.05: 2.30m with 5.30% Cu� 

Hole DDH 454: 6.20-15.60: 9.40m with 1.69% Cu� 
inc. 14.35-15.60: 1.25m with 3.74% Cu� 

16.55-22.15: 5.60m with 2.49% Cu� 
inc. 18.70-19.90: 1.20m with 4.07% Cu� 

In none of the above holes were other element analyses made. Månsson� 
(1982) records the results of As, Sb, Bi, Au and Ag analyses from� 
holes 440, 444-451 and 454.� 
In the intervals noted above for holes 445, 449 and 454, the follo­�
wing can be stated for As, Sb, Bi, Au, Ag.� 
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DDH 445: 20.65-26.05 5.40 m with 1.5% As, 0.03% Sb, 0.01% Bi, 
0.3 g/t Au and 17 g/t Ag 

47.80-54.05 6.25 m with 1.2% As, 0.03% Sb, 0.02% Bi, 
1.1 g/t Au, 15 g/t Ag 

DDH 449: 25.20-35.10 9.90 m with 1.4% As, 0.05% Sb, 0.02% Bi, 
0.2 g/t Au, 23 g/t Ag 

DDH 454: 16.55-22.15 : 5.60 m with 0.93% As, 0.31% Sb, 0.02% Bi, 
0.6 g/t Au and 75 g/t Ag 

In the same zone, Au analyses proved:­

DOG 450: 21.30-25.55 4.25 m with 0.49% As, 1 g/t Au and 119 g/t Ag 
DDH 451: 51.85-55.40 3.55 m with 1.30% As, 0.9 g/t Au and 13 g/t Ag 

'Ore' grades in-situ and tonnages for the underground drilling re­
sults are presented in section 8.1. 

In addition to testing the Varp, Märr and Commerce 'ore-shoots', the 
final holes of the 1978-81 programme were drilled from the 71 metre 
level, wi th ho1es DDH 601, 602 and 603 being vertical (601) or 
to intersect the Cecilia 'blind' ore-host below the 71 metre level, 
but above the 199 m level. Some very high grades were obtained from 
mineralization still in situ. 

Hole DDH 601 (fig 17). Vertical hole to 122.80 (dril1ed downwards) 

5.45- 7.90 m: 2.45 m with 1.35% Cu� 
14.40-15.75 m: 1.35 m with 4.18% Cu� 
20.10-23.90 m: 3.80 m with 4.16% Cu� 
25.25-30.40 m: 5.15 m with 3.47% Cu� 

The interval 14.40-39.65: is 25.25 m with 1.91% Cu 
70.10-72.40 m: 2.30 m with 3.4 %Cu 

Hole DDH 602 (fig 17) was mineralized throughout. Chalcopyrite, arseno­
pyrite and grey-copper were noted. However, no Au analyses were donet 

12.45-12.30 m: 0.27 m with 12.8% Cu� 
12.65-17.47 m: 4.82 m with 2.6 % Cu� 
21.92-28.08 m: 6.16 m with 1.62% Cu� 
30.50-32.75 m: 2.25 m with 3.50% Cu� 

There were other, >0.5 m/ 100 % Cu i ntersect ions . 

Mineralization in DDH 603 (fig 17) occurs between 3.72-21.40 m with 
separate intervals of:­

1.88 m with 1% Cu, 1.45 m with 1.2% Cu, 3.81 m with 1.79% Cu 
and 2.70 m with 2.92% Cu 
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8. ORE CALCULATIONS AND TRIALS 

8.1 Ore reserve calculations 

Brief mention has already been made in section 3.4 of some ore cal­
culations. These can now be expanded. 

HUbner (1976), following surface drilling by Gränges International 
Mining, calculated a drill indicated reserve for remaining ore in 
the Sär, Varp, Märr, Commerce and Smed ore-shoots down to 200 m be­
low shaft collar. His figure, 820,000 tonnes of 1.40% Cu is expanded 
in Table 2 with regard to in-situ metal contents.Extrapolated to 400 m 
these calculations indicated a total potential in excess of 3.6 million 
tonnes above a 1% economic cut off grade. 

On completion of the underground exploration, and drilling above the 
199 m level, an ore calculation was performed by Aronsson (1981). 
This calculation noted the following indicated in-situ reserves be­
low the old mine workings to the 199 m level: 

Cecilia 111,000 tonnes� 
Commerce, Märr, Varp: 118,000 tonnes� 
Lill-Cecilia 41,000 tonnes� 

270,000 tonnes with a 1,9% Cu in-situ 
grade. No account was taken of possible ore in the Norr and Sär lore­
shoots ', nor below the 199 m level. A general in-situ grade of the 
mineralization is given in Table 2. 

Gustafsson (1982) took Aronsson's figures and recalculated with a 
15% host rock dilution to produce the reserve:­

310,000 tonnes of 1.7% Cu, 0.07% Co, 21 g/t Ag, 0.5 g/t Au, 0.76% As 
(run of mine) 

Gustafsson also calculated the economics of an operation at Håkans­
boda with this grade and tonnage and a 1% Cu cut off. Accordingly SSAB 
offered to sell or lease the property (section 3.4). 

Månsson (1982) calculated an ore reserve based on all available data, 
plus an additional set of analyses, on behalf of AB Statsgruvor. Cores 
from the intersections made in the central part of the deposit from 
the 199 m level were analysed for Au, Ag, Sb, Bi and As (see Table 6). 

The calculation was based on mineralization drill indicated on the 
199 m level in the Varp, Märr, Commerce, Cecilia and Lill-Cecilia 
shoots. Blocks were defined with a 1% Cu economic cut-off, and heights 
from the base of the old workings (leaving a pillar) to a position 
25 metres below the 199 m level (fig 34). Height references in Månssons 
report relate to the z (height) co-ordinate in the Stråssa system. 
Using heights related to the Håkansboda shaft collar, the following 
blocks were defined:­






































