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INTRODUCTION

Background.

Grong GruberA/S operatesthe Joma deposit,which is a base metal
bearing,massive sulphideorebody.Productionis 400.000tonn/y.
The companyis controlledby A/S Sydvaranger,Årdal og Sunndal
Verk a.s., Elkem a/s and A/S Sulitjelma,with equal parts each.

The depositis located in the northernpart of the geologically
importantGrongfield.The Grongfieldhas been the main targetfor
the explorationactivityof Grong GruberA/S for the last 10
years.Before,in the constructionperiode,small scaleprospect-
ing was done.

From 1972 to -75 it was a cooperationwith NorwegianGeological
Survey (NGU).

The Grongfieldis situatedin the middle of Norway,approximately
250 km north of Trondheimand just west of the Norwegian-Swedish
border,lat. 64045'N,long 13015'E.Positionshownfig. 1.

The fieldcomprisesof approximately3.200km2. The elevationis
from 50 m to about 1000 m, with the greaterpart beingmontainous
areas at 5-600m.

The main depositsof the area were all foundaround 1900. Due to
the area's supposednationalimportanceas a pyriteproducer,a
legalact was imposedin 1918,givingonly the State exclusive
right to producein the area. Apart from the SkorovasMine, all
other activitythen came to a stand still.

Grong Grubercommencedproductionin late 1972. In the same year
the companygot an exclusiverightto prospectin the Grongfield.
The agreementin connectionwith this right, expiredin 1981.The
act of 1918 was terminatedin 1975. No other companyhave been
active in the field since Grong GruberA/S startedmining ten
years ago.

Geologyof the Grongfield.

The Grongfieldis part of the allochthonousgreenstonebelt of
the CentralNorwegianCaledonides.The rocks are metamorphosed
and of LowerPaleozoic,probablylowerto MiddleOrdovicianage.
They occureas a depressedsegmentof the largerSeve-Køli

NappeComplex (fig.2). The Nappe Complexis borderedto the
north and south,respectivelyby the Børgefjelland the Grong-
Olden basementculminations.

Massivesulphidedepositsof the area are associatedwith a sequ-
ence of basalticvolcanicsof submarineorigin,but also with
compactrhyodaciticflows and their spilitizedaphaniticequi-
valents (keratophyres).The volcanicsequenceis intrudedby com-
positegabbros,dioritesand granodiortes(trondhjemites).The
eruptivrocks are overlainby polymictconglomerates,calcareous
flyschsediments,quartzitesand phyllites(alsographitic).

Structurallythere are two main stagesof folding,complicated
with componentalslidingmovements.The massive sulphidedeposits
in the Grongfieldare of the stratiformtype with a simpleminer-
alogicalcomposition.Cu and Zn are the only base metalsof
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II COMPILATIONOF PROSPECTINGMATERIAL

Listedbelow are items which are of importancein the exploration.
Most of this is produced,initiatedand contractedby Grong
GruberA/S. The list gives a fairlycompletepictureof existing
prospectingmaterialfor the Grongfieldand are the propertyof
Grong GruberA/S.

1. Topography.

Officialeconomicmaps 1:5.000

Constructionof 5 maps of same qualityas
officialmaps 1:5.000 g km2




Officialmaps, seriesM 711 1:50.000




Airphotomosaic




1:20.000





1:50.000




Airphotoscoveringwhole Grongfield 1:20.000




Some of the photos enlarged 1:5.000

2 Geology.





Map seriesproduced1922-35 1:100.000




Map seriesproduced1972-77 1:50.000 13 sheet




Detailedmaps:





Kollung 1972-76 1:20.000




Reinsbakken 1972 1:25.000




Reinsbakken 1973, 1974 1:5.000




Horndahl 1975 1:5.000




NGU 1975 1:20.000




Halls,Yule 1977 1:5.000




Halls,Mellin 1978 1:5.000




Rindstad 1977 1:5.000 , 1:10.000




NGU 1979 1:5.000




Hinde 1979 1:5.000




Ryan 1980, 81 1:5.000




Based on map series1:50.000,a paper was publishedi 1979 in
NGU 354 by S. Kollung,member of the explorationstaff.Other
papers in the same publication,deal essentiallywith the geo-
logy of the Grongfield.

Other papersof interest:

Halls et al, 1977:Geologicalsettingof the Skorovasore-
body withinthe allochthonousstratigraphyof the Gjersvik
Nappe, CentralNorway.In "VolcanicProcessesin Ore Genesis-
Spec. Pap No 7, Inst.Min. Metall.- Geol. Soc London".

In NGU 360 1980, A. Reinsbakkendescribesthe Skorovasdepo-
sit.

UppsalaCaledonideSymposium1981, excursionB14, givesa
good descriptionof the Stekenjokk/Jomaareas and the north-
ern part of the Grongfield.

NGU 1975 (G. Gale):Geologyand sulphidemineralizationin
the Sanddøla-Gaizervannarea.



Geophysics.

Air surveys

NGU 1964 Combinedmagneticand EM 500 m line spacing

NGU 1972 Helicopter-born
combinedmagneticand EM") 500 km2 4000 prof.km

NGU 1974 Helicopter-born
combinedmagneticand EM") 400 km2 2900 " "

*) Helicoptersurveysdone with Sanderprotonmagn
NPM-3,SanderEM3 - coaxialtype.
Coverageshown in fig. 4.

Ground surveys

NGU Magn. 1958 1,2 km2
NGU ti 1974 13,0 "
NGU 11 1980 1,2 "

NGU TURAM 1957 2,5 "
NGU II 1971 7,1 "
NGU il 1973 27,2 "
NGU ii 1974 15,0 "
NGU II 1977 5,8 "
NGU It 1980 4,6 "

NGU IP/RP/SP 1972 1,3 "
NGU 11 1973 0,8 "
NGU II 1974 1,2 "
NGU ,I 1980 1,2 "

NGU CP 1974 4,5 "
NGU il 1975 8,8 "
NGU ti 1976 4,5 "
NGU It 1977 1,5 "
NGU VLF 1975 4,0 "
Elkem AMT 1980 2 prof.km

Also EM, CP, SP, VLF in drillholesand IP-expandermeasurements.

With our own prospectingstaff~ 2-3000profilekm of VLF,
Horizontal-loopEM and protonmagnetometer.

Geochemistry.

Streamsedimentmaps 1:50.00013 sheets

Analysisfor 4-10 elements,mostly 6
elements(Cu, Zn, Pb, Ni, Ag, Co) per
sheet,coveragein fig. 5.

NGU 1974: Geochemicalreport on the Grong-
field,4 elements 1:250.000

NGU 1974-77:Reportson geologicaland geo-
chemicalprospectingfor Cu/Mo in
southernGrongfield 1:50.000

• Variousgeochemicalmaps on Cu, Zn, Pb, Ni Mo 1:20.000



Soil samplesin connectionwith ground geophysicalsurveys:

1977 Gjersvikarea mainly 1025 samples 12 analyses
1978 Easternareasmainly 410 samples 16 elements
1979 Harran-area 92 samples 3 elements
1980 Sanddøla 35 samples 4 elements

Variousinvestigations.

NGU 1971-74 : Possibilityof W in the Grongfield.

NGU 1969,-80:Quaternarygeologicaldescriptionsof
the northernGrongfield.

NGU 1979 : A reviewof the possibilitiesof Mo in
the southernGrongfield.

NGU 1980 : A geomathematicalintegrationof pros-
pectingdata (Geodataproject).

A/S Sydvaranger1977 : A reviewand propositionfor further
work on the Skiftesmyrdeposit.

NGU 1970-77 : 72 reports(objekt-rapporter)
On knownmineralizedshowings.Descrip-
tion, sampling,geophysics,analysis.

Diamonddrilling.

1973-81 Prospectingdrillingin 16 areas 19.200m

Suppliedwith coreloggsand analysis.

The coresare 36 mm and are storedin Joma.

Orecalculationon:
Skiftesmyr
Visletten

Preliminarycalculationson Finnburand Godejord.

Claims.

Grong GruberA/S controlsa consessionarea of 400 km2 in the
northernpart of the Grongfield.In this area 299 claims,includ-
ing 185 on the Joma deposit,is rented from the State.Outside
the consessionarea, the prospectingagreementwith the Statehas
expired,but we ask for an optionconcerningthe Skiftesmyrdepo-
sit.

49 claimesare filed in the Cu/Mo-area.

We rent one privateclaim on the Finnburdeposit.

1 claimwest of Skorovas.

All materialis filed at Grong GruberA/S, most of it available
via archivekey.

Tapes with regionaldata (geodataproject)are depositedat NGU.

Copiesof a great quantityof the materialcan be retrievedby
Grong GruberA/S at NGU.



III EVALUATIONOF VALUE OF THE PROSPECTINGMATERIAL

The accumulatedprospectingexpensespaid by Grong GruberA/S in
the period 1972-81,amountto NOK 13.429.000.

By using the Norwegianprice indexthe presentvalue amountto
NOK 19.205.000.

IV PRIORITYIN FURTHEREXPLORATION

1. GreenstoneAreas.

As mentionedearlier,sulphidemineralizationis locatedto a vol-
canicrock sequencedominatedby greenstones.The major deposits
are mostly locatedin the thickerparts of the volcanics.

As a result of the recentexploration,interestingmineralization
is relatedto:

Volcanicformationsin southernpart of Grongfield(Sanddøla).

Greenstonesof the Gjersvikgroup (northernpart).

The Joma greenstonein the NE parts of the field.

The Sanddølaarea seemsto be the most interesting.

a) Sanddøla.

This area stretchesE-W along the southernborderof the Grongfield
(fig.6). The rocks are massivegreenstoneswith keratophyriclenses
and tuffaceousmaterialin great quantities.Mappinghas dividedthe
area in 3 separateformations.

In the area, 4 sulphidedepositsare known. In addition,a lot of
small showingswith minor basemetalsare registered.The main depo-
sits can be describedas follows:

Skiftesmyrdeposit:The first geophysicalprospectingsuccess.
Locatedas a steeptabularlens in a variety
of greenstoneswith a near connectionto kera-
tophyres.The acid rocks are highlypyritized
with traces of Zn.
17 drillholeshave confirmed3,1 Mt of 1,19%
Cu and 1,87% Zn. The orelensis open in the
deeperparts.
Severalconductorsare locatedin the same area.

RossetGrube : Locatedin the westernpart of Sanddøla.Due
to highermetamorphism,the depositis connec-
ted with amfibolitesand zonesof acid volcan-
ics.
Drillinghas showna thin, flat lyingplate
with massive sulphides0,5% Cu and 2,5% Zn.
In the neighbouringarea there are geophysi-
cal and geochemicalindicationswhichneed
furtherinvestigation.
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Periphalto this area, exhalites,finegrai-
ned maenetiteand thin horizonsof pyrite
are found.Geochemicalsamplingshows pres-
ence of smallamountsof base metals.
Geologicalinterpretationindicatesthat
this area is in accordancewith what is
widelybelievedto be the processesof vol-
canogenore deposition.A possiblemassive
orebodycould thereforeexistnearby.

Other showingssimilarto the two above mentioned,have been recog-
nized,but are little investigated.Those showingbasemetalsare
supposedto be of greatestinterest.

2. Mo/Cu-mineralization.

In connectionwith geologicalmapping in 1972-74,Mo-sulphidewas
shownto exist in SE of the Grongfield.Mo-mineralizationwas loca-
lizedto the border betweentrondhjemiteand greenstone(fig.8).
This findingwas followedby extensivegeochemicalsampling,which
ended in the screening out of 4 areas with marked anomalousMo-
values.Of these the Fremstfjellseemedto be the most interesting
(fig.8).

PreliminaryMo was thoughtto be localizedto cracksand shearzones,
but in 1979 a stockworktype of mineralizationwas found in connec-
tion with large areas with pyriticimpregnations.Detailedgeologi-
cal mappingin 1980-81seemsto definemineralizationas being of
Mo-porphyry-type,characterizedby rock- and alterationtype and
crossingMo/quartzveins.

In 1981, 1500 m of diamonddrillingwas done, primarilyto get an
idea of the geologicalcontrol,but also to get informationabout
possiblemetal values. Drillingalso showedthat Cu is presentin
greateramountsthan anticipated.Bottomof the mineralizationwas
not reached.

The Mo-sulphidesare very finegrainedand cover a large area. The
mineralizationin questionis low-grade,but of largetonnage.Work
is in progressto estimatethe tonnageand quality,althoughtdrill-
ing till now is too scarceto give preciseinformation.

As mentioned,Fremstfjellis one of four areas where Mo-sulphides
has been found.Of the other three,only one has been reconnaissed
to some degree,and has many pointsof resemblancewith Fremstfjell.
The geochemistryand the rocktypes,indicatethat also the last two
could have mineralizationof the same type. Thereforethe possibili-
ty to find new Mo-mineralizationis very promising.

V CONCLUSIONS

The Grongfieldconstitutean importantpart of the CentralNorwegian
Caledonides.Extensivevolcanicbelts are present,wheremassive
sulphidedepositshave been found. Depositsin the area range in
order of 1 to 20 MT. Severalmineralizedareas have potentialindi-
catingthe possibilityof findingnew massivedeposits.

In addition,prospectingthe last few years has revealedthe exist-
ence of Cu/Mo porphyry-typedepositsin the southernpart of the field.
This is a new kind of depositsin the Grongfield(and in Norway).
The investigationof them is still far from its conclusion.



In connectionwith furtherexploration,and the importanceof the
greenstones,the Skorovasdepositmust be mentioned.It has been
mined since1952,but owing to depletedore reserves,the mine is
schelduledto stop productionin 1983.The mine has valuablepros-
pectingmaterialfrom the mining area. This indicatesthat there
are stillunexploredpossibilitiesin the greaterSkorovasarea.

In agreementwith the owners of SkorovasGruber (Elkema/s), Grong
GruberA/S will includethese data in a combinedtenderto the
partiesconcerned.

No doubt,there are explorationpotentialsleft in the Grongfield
and much materialexsiststo supportfurtherprospectingefforts.
Evaluationof the possibilitiesindicatesthat priorityshouldbe
given to the Sanddølavolcanicbelt and to the Cu/Mo-porphyryarea.
At the same time, possibilitiesin the Skorovasarea shouldalso be
investigated.

In a later stagethe Joma greenstonealso will be of considerable
interest.
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