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2,1)....4—
In the following,the main 1-egrelonly will be treated. As mentioned,this

be+pelis exposedto view followingthreelines,Bursi— Valdisline,Furuhaug

Anna line and SShaug k Baldoaiveline. These linesrepresentlines of

intersectionbetweenore level angleurfade;in or000rtionto the orebodies,

it must be said that theselines of intersectionareee incidental. it is,

of course,not probablethat all orebodiesin the ore 4~4e oarticuLarly

shtuldbe tied to these chanceintersections.On the contrary,the pre—

sumptionis that otherintersections,on higheror deeperlevels„would

have eXposedotherdeposits. Also, the surfaceintersectsthe different

orebodiesin differentways. Giken and Sagmo carriedcomparativelymnall

quantitiesof ore in the surface,but expandedgreatlyin depth;I suppose

that thesebodies are cut throughthe uppermostparts, so that prttically

the completeoriginalorebodywas kept in the rock. Jakobsbakkenhas fyal

Vii‘h.
b.pee+bilin the surface,but smalterextentin the surfacethan fiårtherdown,

and must, presumably,also havebeen cut at any rate in the upperparts.

Ny—Sulitjelmahas its full extentin the surface,and may presunablyhave

been cut about in the middle. Of Furuhaugen,only smallremnantsremain

of a perhapsconsidenablebody; conditionshere are such that if the erosion

had only rorked 50 m below the present surface,only insignificanttraces

of ore would havebeen left. The singledepositwhich can be said having

been found insidethe rock, withoutreachingsurface,is Charlottaeast;

however,ihis orebodypossiblyis part of a greaterUharlotta(Uharlotta— Sture).

It is a quite naturalconclusionto point out that hithertounlmornorebodies

must existin the are zone insidethe massif. A look at the mau, encl. no. 4,

and at the scale,consideringthat in the deepestmines the distancefrom

surfaceto the innermostworkingplaces is about one kilometer,also must

make it obviousthat the cuantityof the inknownore depositsprobablyis

far bigger than the known quantities,all ore productionttll now included.

Even if the deepestof these orebodiesare of no actualinterestouing to

technicaland economicalreasons,this point of view in my opinionforms a

base for a justifiedoptimismregardingfutureore reservesin Sulitjelma.
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The ouestionis whetherregularitiescanbe established,whichmay facilitate

the searchingfortheseorebodies.Herealsocomesin theouestionabout

theoriginof theores,thequestionof whereto findtheores'"root".This

villbe dealtwithbelow,whilstmorespecialregularitieswillbe treated

in thefellowingchapter.

ore-It seemsthatthe solutionswhichhaveformedthedepositsin theore zone

havebeencarriedfromabt.north-east,and thattheyhavemovedon thewhole

towardssoutirwest.Whatespeciallyfavoursthispresumptionis thefollowing:

Thegabbra-magmamusthavebeencarriedfromthenorth,mostprobablyfrom

north-west.Theore solutionshavebeenseparatedfromthisgabbromagma.

The gabbrois themotherrockof theores. Thedirectionof theores'"root"

in northreast,aboutpointsto thepartwhichcnnbe consideredthe supply

channel,or "root",of thegabbromagma.

Evenif theknownorequantities(totalof oreproductionandopenedore

bodies)areof the samesizeon bothsidesof Langvann,stilltheminesnorth

of Langvannarein the firstlinein thisrespect.Andwhenwe getas far

to thewestas toBaldoaiveandStålhaugen,thesedepositsarein comparison

obviouslyIzalessimportant.The orequantitiesseemto increasetowards

north-east,towardsthe "source",

Thepurepyotite- chalcopyrite- depositsValdis,Anna(andtheprobably

qviteunimportantSåki),withBaldoaiveandStålhaugenoccurperipherically

in relationto thepyritecarryingdeposits.Now it is a commonexperience,also

fromSulitjelma,thatthepyritesgenerallyoccupythecentralpartsof each

siggledeposit,and the pyrotitestheperiphericones. Thepyrotiteores

haveaccordinglymovedthefarthestout towardstheperiphery,a factwhich

seemsto standin relationto theearliercrystallisationof thepyrites.

The lattermineralwas keptback,whilethe stillfloatingpyrotitewas pressed
furtheron. ThemostwesterndepositsBaldoaiveandStålhaugenoccupyalso

withregardto themineralcompositiona "peripheric"positionin relationto

theLangvanndeposits.The zincblendetoobelongsto thelatecrystallized
minerals,oftenperiphericallyenriched.WhenJakobsbakkenis somuchricher
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in zincblendethanthedepositsnorthof Langvannet(andalsothanSagmo),this

canbe seenfromthe samepointof view.

The factorsmentionedabovetogether,in my opinion,decidedIy.leadto the

viewthattheoreoriginatesfromthedistrictnorthof Langvann,andby

preferencefromnortireast.Thelinesenteredin encl.4 are,of course,

onlyoutlines;northof Langvanntheycanverywellcurvesomemoreto the

norththanshownin the sketch.Butin general,thereis reasonto expectgood

unlmownore depositsin thedepthnorthof Langvann.On thedistanceswhich

fortechnicalreasonscancomeintoquestionhere,we alsocanpresumethat

thephysicalconditions(highertemperatureetc.)cannothavechangedto the

disadvantageof ore formation.

ecial ve andview—o t .

Herewe firsthavethe questionof thelongitudinaldirectionof theseparate
C%

ore—deposits,whichobviauslyis of importanceto the

Thelongitudinaldirectionot thedepositshavenotbeeneasyto establish

in Sulitjelma.Opinionshavealsochangedin thecourseof years,which

canbe seenon thelongitudinaldirectionsof themainshafts.It is,too,

. firstlately,whenthe depositshavebeenworkedto a considerabledepth,

thatwe havegotmorecertaintyas to thisquestion.

In orderto getintoa systemimocnikthelongitudinaldirectionof the

knownorebodiesas wellas of thepossible,milmowndeposits,I haveused

a geologicalmethod,whichhasgivencertainresults.I referto the

measuringof thedirectionof certainstructuresin therock,structures

whichdependon thepressuredippersionin therockat thetimewhenthe

oredepositswereformed.At thistime,therockwas to a certaindegree

plastic,and thepresauredispersioneffectedan orientaationof mineral

grainsand alsoeffectedplasticdeformations,givingstructuresantto be

measured.A ballforinstancewillbe rolledto a rodor an obloggplate.

The rockstructuresmentionedhavesomewhatfigurativelybeencalled

stretchingp,a wordwhichwillalsobe usedhere. It maybe mentionedthat7.S
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was convincedof theabsoluteregularconnectionbetweenthelongitudinal
, -

9-å<k2 1
directionof thepyritedenositsandthe stretchingwhilesadieg in hana

someyearsago. It seemedherethatthe longitudinaldirectionof theores

at BossmoandatMofjellwereparalellwiththestr,tching,andthatthelongi-

tudinaldirectionof theMalmhaugdepositcouldbe predictedon accountof

the stretchingp( laterit ras confirmedby electricalore searchingmethods).

In Ranathe stretchingwas extremelypronounced,andtheoredepositswerealso

pronouncedlystick-formed.By Rørostoo,I haveusedthismethodin theiater

years,andeverywherefoundthe stretchingin accordancewlththelongitudinal

directionof themines..Herethestretchingwasnot sopronounced,and the

depositsnormallymoreflatly"linear-formed"(linealformet).In theSulitjelma

fieldthe stretchingis stilllesspronouncedthanby køros,correspondingto

morediffuselonglaudinaldirectionsof theorespanywayby shorterdeposits.

The-stretchingis independentof thefoldings,anywayof foldingsof that kind

occurringin theSulitjelmafield. It hasaccordinglythe samedirectionin-

dependentof thebearingandfallof the rock. It maykeepcanstantover

greatareas,but canthencomparativelycuicklychangedirection.In kanathe

stretchingis constantaroundthe endof theRanafjordandup thevalleyfor

about20 km,but is changing,as fah as I remember,about70°a iittlewestof

Malmhaug.By Rørosit is constantoverthewholecentralareaaroundKongens
but

and StorvartsgrUber,bbttis changingabout45°southofMugg-gruben.By

Sulitjelma,too,we findsimilarconditions.

Herewe canreferto themap,encl.5, wheretheobservationsregardingthe

stretchingareentered.It seemsthattheprecisionis about± 50,partly

owlngto measurementerrors,partlybecausethedirectionitselfmay turn

aboutthe samenumberof degreesin neighbouringlocalities.Thereforewe

cannotdeterminethelongitudinaldirectionof theminespreeiselyon Vhe

degreeon accountof thesemeasurements,but perhapswitha precisionof

— 5c,).We mustalsobe awarethatthelongitudinaldirectionof theorebody

is somewhatdiffuseat Sulitjelma,andcannotbe givenwithabsoluteprecision,

evenwhereit isbestknown. On themap theplaceof observationismarkedwith

a circle.Thearrowindicatesthedirectiontowardswhichthe stretchingis
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falling. Wherethereis no arrow,the stretchinglieshorizonta;ly.Figures

indicatedeviationfromdirectionwest( 0 = duewest,10 N = W 100N, 5 S=

W 5° S).

As willbe seen,allobservationsfitintoa stablesystemrithsmoothpassages.

Below,I shalLadd someremarksconcerningthedirectionin thedifferent

mines.

By Jakobsbakken,themostandbestmeasufementsshowabt.W 50 Spadirection

a littlemorenorthwardthanthedirectionof themainshaft. Accordingtothe

miningengineers,thedirectioncanfit in ratherwell. BetweenJakobsbakken

and Helsingborgthedirectionis turningsome,fromabt.W 50 S to abt.W 100N.

By„Sagaciwe haveabt.W 10°N, whichis aboutin accordancewiththepresent

main shaft. The samedirectionobviouslycontinuesaboutunchangedfurther

northwards,to theareaaroundFuruhaugenandBursi.

By Furuhauren,whichconsistsof foldeå—inparties,thedirectionW 100N may

fit in well,especiallyto therathermarkedsouthlimit.

By Bursiwe havetheI3niLiarcasethatthepresentdirectionof themineis

aboutN W, rhilstthemaindirectionof theorebodyshouldbe aboutT 100N,
wcIl k

if basingtheaxisdirectionon the stretchingin theschist.Theirreat~ v) r4 •

Wi:¢tk
will thenalsocorrespondto a rathernormalminebaaa4thin Sulitjelma.

It may seemas is we in Bursimineonlyhaveremnininga smallendof the

main deposit,zimnmas theoremoreor lesseemsto stoptowardseast. In that

casemostof theorepresumablyhasbeenlocatedabovethepresenttricatsurface,

W 100N, whereit hasbeeneroded. cannotignorethepossibility

that therefiaiNeil..9befoundsomeorein directionp 100S, or thatperhaps

the mainorebodymaybe locatedhere. The easternlimitof themine,rhich

I has not a normalformof dwindlingtc by theendof a deposit,mightperhaps

indicatethattherecan stillbe foundore towards6.10°S. Anyway,it sesns

to me thattherecanbe reasonto examinethedepositmorecloselyfromthis
Jft42(2.-stl,,;;

view—point,eitherby diamonddrillingor by opaawiaagfromthemine. By electric

ore searchingmethodswe willhardlyget indicationson theBursioreitselfin

direction(5100S owingto screeningfroma ore zonesituatedabove. In this

connection,alsoseediscussionunderCharlottamine.
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To thewest,towardsHellarmo,the stretchingturnsmoreduewest,whilstit

changesa littlein theoppositedirectiontowardseast,toW 15- 200N by

Furulund.

By Charlottaconditionsarenot quiteclear,either.Judgingby theminemap,

representingworkingin previousdays,thedirectionof themineis about

NW, whilstthestretchingshowsW 15- 200N. However,if we countCharlotta

eastandSture,lyingcompletelyin the samehorizon‘asCharlotta,to this

deposit,we getan maindirectionmorein accordancewiththatof the

stretching.Thismibhtencazurageto continueddiamonddrillingfromGiken

in therooffollowingtheCharlottalode,forinst.betweenco-ordinates

1000and1400east,whereno drillingseemsto havebeendone. But evenif

it shouldappearthatthereis moreorein theCharlottazone,we have,anyway,

big,barrenpartsbetweenCharlottaandSture. In addition,Sturehas the

samemaindirectionas Charlotta.As boththesedeposits(withCharlottaeast)

are theonlyoneslocatedin thechloritezziziactcontactitself,thepossibility

existsthattheseoreshavebeenformedaccordingto otherrules. These

deposits,possiblyalsoBursi,are,however,theonlyoneswhichdo not fit

intothe systemrightaway.

Comingto Gikerk, the stretchingshows 15- 200N, andGikenverydistinctly
turns

aboutthe samedirection.Furthereastwardsthe stretchingnowbecomessteadily

more to thenorth.

By HankabakkapthestrotchinggivesW 20 25°N, whilsttheaxisdirectionof
ctraw...

the orebodyis råsid witha linein W 22.5°N on a mapwithdiamonddrillhvgå;

4n.taxad.Otherwisethisdepositis littleknownin depth.

By ("Femman")the stretchingis aboutW 300 N, andprobably

withan aboutcorrespondingaxisdirectionof theorein thispatt.

By Nv-Sulitj&lpsainoartthestretchingturnsto aboutW 45°N, a direction

verymuchin accordancewithespeciallytheupperpartshere,andrith

Gudrun- Holmsenmines. One featureis tobe eppeciallypointedout,viz.

thatthestretching,andwiththattheaxisdirectionof theore,willturnin

a morewesterndirectionin depth,as indicatedwiththeredarrowon themap.

V.A-Kaa-)Themainshaftof Ny-Sulitjelmaminewill lyhere4ey by andby getoutsideof the


orebody,evenif theore shouldcontinuefurtheron to greatdepths.
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It appears,conseriuently,thatthe stretchingin themicaschistis verymuch

in accordanceviththeaxisdirectionof theorebodteslocatedin theschist.

As villfurtherbe seenon themap encl.5, ell schistdepositsnorthof Langvann

and Furuhaugensouthof Langvannfitintoa commongreatore system.Hereit

seemsthatGikenandFuruhaugenlieon åboutthesameaxis,and tikesameis the

caserithHankabakkenandBursi. We should,however,not concludetoomuchfrom

this,eventhoughthisestablishmentseemsto be of interest.Especially,we

cannotpresumethattheoreis continuousalongtheseaxis. Theseconditions

do perhapsonlyindicatethatthedepositsarelocatedcomparativelyneareach

otherin thissyatem.If theorebodiesweresomehowevenlydispersed,several

orebodiesmighttheneasilyhappento lie,tosomeextent,in the sameaxis

direction.

northwad .

The operringnorthwardsis intendedtobe madeas a deepshaftof about1000m

lengibalongtheore zonein northerndirection.Thequestionis whereto start

thisshaftmostfavourably.
rtVoh—

As known,themaincuantityof ore todayis northofLangvannin the.C4e4d.

CharlottatoNy-Sulitjelma(seealsoencl.4). Theremaybe reasonto mresume

thatthis e4e continuesinwardin north-easterlydirection,endthedeepshaft

thenoughtto be withinthispartwithits terminalpoint. Thisgivesan

approximatelimitationto thewest,whichis indicatedon themap encl.7.

Li orderto obtaincloserknowledgeof imottheoreis distributedin the

Charlotta- Ny-Sulitjalmaarea,miningengineerHofsethhason my reouestworked

out a surveyconcerningthksquestion.(Seeencl.6). Numberof tonsof ore
tlAme. otoZvs kt4ant., I LoZU)--..

takenout andopenedis calculatedinbandsof 100m bireed4b.4.Quantity,in tons,
w C

of copperand sulphurcontentsarealsocalculated.

It maybe of interestto pointout howcontinouslymineralizedwithproductive

ore thiszoneis. BetweenGikenandHankabakkenthereis,as willbe seen,

a barrenpartof abt.150m, anda correspondingpartof 350m betweenHanka-

bakkenandNy-Dulitjelma.Otherwisethe4400m long partis mineralizedwith
productiveore. If we imeginethatthispartwaslocatedinsidethemassifand

was to be openedby meansof a deepshaftto thenorth,thisshaftwouldmaat MN4kt
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ore over3900m androckonlyover500m. In fact,the chancestogitore

wouldprobablybe stillgreater,as Hankabakkenseemsto havehadthegreater

partof itsorein theerodedpartin b 200 8, whichrouldthenhavecoveredalso

thebarrenpartof 350m.

MiningengineerHofsethfurtherhas calculatedthe centerof gravityards

respectivelyforore,sulphurcontentsand coppercontentsoverthesame

distance.Gravitycentersareon thefollowingco-ordinateseast:

	

Ore Sulphurcontents Coppercontents

	

2400 2300 2050

Of greaterinterestto thepresentquestionareparhapsthe centerscalculated

so thattherearethe samepuantitiesof ore etc.on eithersideof the center.

Thesecentergareon thefollotingco-ordinateseast:

	

Ore Sulphurcontents Coppercontents

	

2550 1700 1400

I supposethattheaverageof thetwokaas.i.'sfor sulphur-andcoppercontents,

on respectivelyca-ordinate2175and1550east,areof greatestinteresthere.

Thesepointsare€hereforeenteredon themap encl.7. Thepointsare also

entered1000m inwrdin north-easterlydirection,alongthesupposedmainaxis.

Further,it canbe pointedoutthatthe directionof thedeepshaftshouldbe

aboutverticalto theaxisdirtctionof thehrebodies.Thisfortworeasons.

First,thedistanceto theorebodieswillbe the shortestpossiblewhencutting

throughthebarrenpartsverticallyon theirdirection.Secondly,thebarren
p krts
epeltiasabetweentheorebodiesin depthwillbe smallestpossible,thereby

>41.444
offeringthebestchancesto ore. A shaftfromlowerGikenfromabout

rordinate 1000eastshould,accordingto this,havea directionN 150

The samedirectionzgat alsogo forths shaftsmoreto thewest,rhilethe

directionturnsmoreto the eastforthe easternparts. A shaft,forinst.

fromtheinnerpartof GrunnstollentoNy-Sulitjelma,by co-ordinate2500~.,

thusshouldhavea directionN 22- 23°t.

It is difficultto sayanythingmoredefiniteaboutthedistributionof pre

depositsin depth. It hasbeenpointedoutthattheknownoredepositson a whole

stopalonga straightline,enteredwithbluitcolouron themap encl.5.



- 10 -

ThustheNy-Sulitjelmaore goesoutin themainshafton aboutco-ordinate1360

north,andtheGikenorei shaft2 on aboutco-ordinate1240north. We mightthen

imaginea thddlat trainof oredepositssimilarto theCharlotta- Ny-Sulitjelma

alsoin depth. Thismightbe supportedhixiskron thebasethatFuruhaugenand

Sagmolieon a similarline,the southernlimitationof whichis alsoindicated.

On theotherhand,it hastobe mentioned,however,thatHankabakken,in anycase

accordingto whatwe knowto-day,seemsto disappeeralreadyby theGiken

Ny-Sulitjelmadriftyi.e.by co-ordinate1000north. Thisis theonealternative.

Anotherene may be,thattheore zoneis covereditesomedegreeregularlywith

depositsin distancesmoreor lesscorrespondingto themutualdistancesbetween

theknowndepositsnearthe surface.It may alsobe thatthelineSagmo- Giken-

Charlottais of importance.Whateverthedistributionof orein depthbe, in

my opiniona deepshaftis verymuchto recommend.A suitableopeningby field

drifts,especiallya longfielddritkin greatdepth,is of coursedesirable.

As stertingpointfora deepshaft,thelowerpartsof Gikenhavebeenmentionedy

to whichI sUbsetkbe.The shaftshouldbe locatedwestof thegravitycenter,

(averagepoint);FuruhaugenandBursishouldjustifythis. Themosteasterly

of thealternativesenteredon encl.6 seemsthebestto me. Thisshaftoccupies

a morecentrallocationin theareaof greatestorequantitythantheotherone,

liesnearerto theSagmo Gikenline,andwillalsohaveto passa somenhat

shorterdistancethroughknownareas.

Theremaybe a nuestionof workingthe shafteitherin thechloritealongthe


schistcontact,or a littledornintotheschist.Of thesealternatives,the

firstseemstobe thebest,in my opinion.Therebyit shouldbe possibleto
asa.C..Azt

keepthegeologicallevelwithmostcertainty.The chloriteis alsoffiQ~
lwat. k‘hOwlwin 0^.1.

mineralized,andnotmuchgintensifiedagwasiatag-is necessaryto giveorepartete

whichcanhelppaythe costof theshaft. By diamonddrillingat regularinter-
vals,forinst.every25 or 50m, possibleorein the schistfloorcanbe opened.
FoIlowingtheotheralternative,regulardiamonddrillingin roofas wellas in
floorwouldbe renuired.At allevents,overthelowerpartsof Gikenhere
in ouestion,thechloriteis firmandresistantagainstslides.If inferior
chloriteroofshouldoccur,therewillbe no difficultyin layingthe shaftin
a neerbylevel.

»ILAP.."1\ ,71-0-•

• Sr.it: k\kbake., , V-tm












