
11111110111111111111111111111111111
•
i4:1,/t)!

rrl II i• '11,1111Ir '



INDEX

PaggNo.

Location

Access

1

1-2

Power,Transportation,Communication 2

TopographyandNaturalResources . • 2 - 3

Climate • • • • 3

Geology 3 - 4

PreviousWork  4 - 5

OreDeposits  5 - 9

SummaryandConclusions 9 - 10

Recommendations 10 - 11



PRELIMINARY REPORT

REPPARFJORD COPPER tEPOSIT


i n

FINNiA RK, NORWAY

b:

C. W. Archibald


September, 1956

•



•

THEREPPARFJORDCOPFERDEPOSITS

NORWAY

LOCATION

The depositsart inPlanmark,Norway; from1 1/4to 3 3/4

milessouth-westof thebottomofRepparfjord(seeplates1 and2).

The nearesttownof any sizeis Hammerfestwhichis approxi-

mately30 milesnorth-westof thepropertyby road.

Theboundarylineof the concessionon whichthecopperde-

positsoccuris shownin approximatepositiononlyas an exactsurveyof this

linewouldhaveto be made. The concessioncomprises11.5stluaremilesand

is describedas follows:Fromthewesternshoreof Repparfjordabout1.23

milesfromthebottomof Repparfjord,in a south-westerndirection,along

the highestridgebetweenVestraAriselvandDybElvena lengthof 4.35

miles,thencedueeastto Repperfjordmainriver(Stor-Elven),thenceN.W.

alongthe riverto itsmouth,thencenorth-westerlyalongtheRepparfjord

shoreto thepointof beginning.

ACCESS

The concessioncanbe reachedby roadin summertime(seeplate2)

andby boatfromHammerfestin thewintertime.

Accessto the depositsfromthemainroadcanonlybe madeon

footat the presenttimeas partof thewagonroadto thedepositsis other-

wiseimpassabledue to a subsidenceforabout50 feetandotherpartsof the

roadare in a poorstateof repair.Verylittleworkwitha smallcrewof men

anda bull-dozerwouldpermitjeeptravelwhichwouldbe idealforhauling

suppliesand saya diamonddrill. Thiswagonroadroughlyparallelsthecourse

of a smallriver(Ariselv)whichflowsdownthevalleyintoRepparfjord.
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It is approximately1 mileup the 'mine'wagonroadfromthe

mainHammerfestroadto the firstaditin thehillside(Han'sAdit). In

thisportionof thevagonroad,theriseis quitesteepanda portionof

thevagonroadis builtup by stoneon a south-easterlydippingrockface.

FromHan'sAdit,thewagonroadhasa graduallyleseeningrise

whichcontinuesup a valleyto themountaintopwheretheBrathammerand

Skiffergangenveinsare situated.

On thenorth-westsideof theroad(seeplate4) are the Ulveryg-

gencopperdepositson themountainof thatname. Thesedepositsarefrom

200to 500feetfromthewagonroadandfrom75 to 250 feetabovetheele-

vationof thisroad(andhencetheAriselvriver).

PCWER TRANSPORTATIONCCMUNICATION.

At thepresenttime,onlya lawvoltage,lowfrequencyline

serveshammerfestand someof theneighbouringcommunities.A 60,000volt

lineis supposedto be installedforthisgeneralareawithintwoyears.

Any powerneededbeforethistimewouldnecessarilybe diesel.

Transportationby seais the cheapestandmostpractical.Small

coastalsteamerscalldailyat Hammerfestand go to Repparfjordtviceweekly

duringthevintermonths. Oceangoingfreighterscanget in to verynearly

thebottomend of Repparfjordwherean ore loadingpointcouldbe made. The

fjordis ice-freeinwintertime.

Planesflydailyto HammerfestfromOslo(weatherpermitting)and

a road(adjoiningtheconcession)alsogoesto OsloandSveden.

Telephoneand telegraphcommunicationsfollowtheabove-mentioned

road.

TOPCGRAPHYAND NATURALRESOURCES

The groundon theconcessionhas lightto no overburden(from
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an elevationslightlyaboveHan'saditwhichis abovethetreeline)and

shawsat least50%rockoutcropping.

Thewholeconcessionis in low (3,000')mountainsslopingup from

Repparfjord.

Small,stuntedbirchcoverthe lowerpartsof themountainsto

an elevationof 800- 900feet. Thisbirchis privatelyownedand a source

of firewoodonly.

Severalsmalllakes,pondsandmountainstreamsforma welldistri-

butedsourceof yearroundwatersupplyand fromwhichsourcea powersupply

estimatedat 4,000HP couldbe obtained.

CLIMATE

Becauseof theproximityof thegulfstream,theclimateis moder-

ate theyearround

Summermonthsare fromthe firstof Juneto theendof September

with midnightsunfrommid-Mayto 21stJuly.

Duringwintermonths,thetemperaturemay fallas lowas + 150F

occasionallyandthe sunis not on thehorizonfromNovember21 to January

23rd.

Snowfallis not severebut snowmobilesreplacebussesabout

Decemberand runto aboutthe lstof May.

GEOLCGY

Seeplate3 forgeneralgeologyof theregion.

TheUlveryggenoresas shownon plate5 occursinwhatis called

'sparagmite'butwhichI believeto be greywackevith smallbandsof con-

glomerate.Thisgreywackestrikesalmostnorth-east,south-westanddips

steeply(750- 85°)to thenorth-west.North-east,closerto Repparfjord
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• therocksare morestronglyfoldedwiththe dip of therockchangingto

the south-east.

It is mostprobablethatthe oredepositionwas of a laterdate

thanthatof thecountryrock. Orehasbeendisseminatedthroughtherock

withricher,lenticularbodiesor impregnationsfollowingthedipand strike

of thecountryrock.

TheseUlveryggenoresaredescrlbedby Stallman(inhis 1913

report)as beingin a metamorphosedgranitesimilarin charactertothe cup-

riferousmonzoniteoccurrencesin Utah.

The mineralbearingrockis about750feetwideandextendssouth-

westfromRepparfjorda distanceof 21miles. Mineralizationis bornite,

chalcociteand chalcopyrite,predominantin the orderinwhichtheyvere

named.

• PREVIOUSWORK

Copperwas discoveredon whatis nowpartof theconcessionin 1902

and on Ulveryggenmountainin theconcessionin 1904.

Duringvariousstagesof developmentand ownershipup to thepre-

senttime,someworkhasbeendoneto exploretheproperty,but considering

the numberof yearsof itsknownexistence,thisworkhasbeenextremely

limited.

In theUlveryggendeposits,somerocktrencheswereblastedand

sampled;somecross-cutsand driveswereputin fromthe sideof themountain

belowthe trenchee,anda verylimitedamountof diamonddrillingwas also

donefromthe sideof themountain.No recordof thediamonddrilllogs

(believedto be 5 holes)is available.

TheBrathammerdeposit(quartzandcalcitewithchalcopyrite)

was visitedon my trip,butdueto snowandthepresentconditionof theadits,
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I wasunableto eeewhatif anythingremainedof thisdepositor vein. Local

historyhas it thatthisveinandthe 'Skiffergangen'veinwhichintersected

theBrathammerwereminedoutand shippedsometimeafter1917. Assaysof

the oreshipmentsarenotavailablebutit is believedto haverun5%

copper.

ORE DEPOSITS

Althoughthereareotherdepositsof copperreportedon the con-

cession,I willdealentirelywithwhatare knownas theUlveryggendeposits

whichI haveshownon plate5.

Area 1 whichcomprisestheareaabout adit,showsvery

littleore in the onerocktrenchabovetheundergroundwork. However,ex-

cellentore is shawnin theadit(gradeof whichwas verifiedby samplestaken)

and morework shouldbe doneon surfaceto seeif thisoredoesnot outcrop.

A secondrocktrenchapproximately325feetwestof the oneabove

the aditaleoshowsoreandtheareabetweenthetwo shouldbe investigated.

I haveproposedonlyonerocktrenchto theEastof thetrenchnow

in existenceaboveErik'saditbut it is quitepossiblethatmoretrenches

are neededin thisarea. As thecopperis leachedfromthe surfacerockit

is at timesdifficultif not impossibleto followoredepositionby lookingat

the surfacerock.

I havealsoshown2 proposeddiamondholesforthisarea. Oneto

cuttheareabetweenthe twoabove-mentionedtrenchesandthe otherto cutat

depththe depositoutlinedin theundergroundwork. Thisis againa minimum,as

in allprobability,at leastonemoreholewillbe necessaryeastof themost

easterlyproposedhole.

Areanumber2 shaws3 lensestotalling1795 tonspervertical

footandaveraging1.57%copper.
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The mostnortherlylensis small(325tonsper verticalfoot);

comparativelynarrow,and onlygrading1.1%copper.Thlslenscouldbe dis-

countedin ore calculationsunlessthefurtherrocktrenchesproposedfor

thislensshowa higherassay.

The centrelensof the threein thisareais goodgradeand good

widthif samplesfromthetwotrenchesareaveragegrade. At leastthree

morerocktrenchesare necesaaryto competentlysamplethislens.

The mostsoutherlyof thethreeorezones,or thatimmediately

aboveJohn'saditis shownas running1.32%copperwhereasbothtrenches

cuttingthislenson surfaceshowa highergradeandportions(seecircled

undergroundassaymap)at the levelof John'saditshowstillhighergrade.

Not onlyis anotherrocktrenchnecessaryon thislensbuta re-aamplingof

the existingrocktrenchesas it appearsthatthislenswillgradecloseto

2% copper.

Justbelowthislens,in theJohn'sadit,thereappearto be

threesmallbut separatezonesof copperorewhichtotala higbertonnage

and showbettergradethanis evidencedon surface.Fortonnagecalcula-

tionshowever,onlythe lowergradesurfaceorebodywas addedto thetotal.

Threelongdiamonddrillholesallat -45°areproposedfor this

areaas shownon plate5.

Areanumber3 likenumber2 shows3 lenses; onlytwoofwhich

werecalculatedin thetonnage.

The mostnortherlylens(thatnotincludedin thetonnage)shows

over2% copperin onetrenchbutthiswas notpickedup in theaditdirectly

belaw,

The centrallenshasbeencalculatedat twodifferentgradesbut

11› was averagedwithoutenoughsamples.Morerocktrenchesas shownareneeded.
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The mostsoutherlylensin thisareaagainneedsmorerocktrenches

and sampling.It is verypossiblethatthiszoneandthecentreonecouldbe

minedas oneandthetrenchesshouldbe locatedwiththisin mind.

Tbreediamonddrillholesareproposedas shownon plate5.

Area 1 is themostextensiveof allthezones.

Trenchesand samplesin thisareashouldbe carefullyspotted

withthepossibilityin mindof miningtwoor moreof theore zonesas one.

The areathatassayed1.6%copperto thenorthof the zonesin

thisareashouldbe carefullychecked.

See platenumber6 and7 fora cross-sectionof thisareaas

takenfroman oldreport.

Six drillholesareproposedfor thisareaas shownon plate5

and theyshouldyieldmoregeologicalinformationas to the occurrenceof

zonesthanin any otherarea.

Area number5 is quitesmallcomparedto areanumber4 and just

northof thiszoneshouldbe thoroughlyprospectedforotherzonesof mineral-

ization.

Two trenchesandtwodiamonddrillholesare laidoutfor future

investigationof thiszone.

Area 6 hasagainnotenoughworkdoneon it to fullyevaluateit.

Threetrenchesand twodiamonddrillholesareneededas shownon plate5 for

thiswork.

•
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Areanumber7 with620tonsperverticalfootgrading1.39%

copperis belawthe generalaverage.At leastfouradditionaltrenches

are neededto checkthegradeof thiszone. If gradedoesnot standup to

itspresentaverage,thediamonddrillholeslaidauton plate5 willnot

be necessary.

The smalltrenchesto the north-eastof thiezone,north-east

of thesmallpond,shownearto 1% copper. Dependenton theabovecheck

samplingin theadditionaltrenchesI wouldsuggestthateitherthediamond

drillholeas laidaut,be continuedto thenorthsideof thepondor

anotherholebe spottedto cuttheareabeneaththepond.

In the sevenareasshownon plate5, thereare 12,500tonsper

verticalfootaveraging1.60%copper.A slightlylawertonnage(10,790tons

per verticalfoot)wouldincreasethegradeto 1.66%.

To thenorth-eastof areanumber1, prospectingshouldbe done,as

it is veryposeiblethatmorelensesor impregnationsmaybe discOveredon

lineof strike. Overburdenis veryslightbutas the lineof strikeis

descendingthemountain,the covergraduallyincreases.Someindicationsof

coppercanbe foundas farawayas Han'sadit(seeplate4)whichis one

quartermilefromareanumber1.

Platesnumbered6 and7; takenfromStallman'sReport,show

sectionsthroughKyadratenandTriangeintunnels.Thesesectionsgivesomeideas

of theverticaldepositionof the orezonesandthey,alongwiththeaditsand

otherundergroundworkingswouldtendto indicateat least1,500,000tonsof ore

gradingbetterthan1.5%copperto the levelof thelowestpresentworkings.
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Thereis no reasonto supposethattheseoldvorkingswereat the lawest

levelof the oreandalthoughoneimpregnationmaydisappearat a depth

equalto its length,otherswilloccurat greaterdepth,

SUMMARY AND CONCLUSIONS

Thereis a vastquantityof ore; roughly12,500tonspervertical

footaveragingbetterthan1.5%coppercontent,whichhadbeendisclosedby

explorationup to 1914„

Additionaloreon the strikeof thepresentzonescanundoubtedly

be discoveredbothnorth-eastand south-westof thoseshownon plate5.

Thereis somesub-surfaceenrichmentdueto leachingorweather-

ing of thetop 6 inchesto 1 footof the surfacerock. To compensatefor

this,allexceptionallyhighassayshavebeencutentirelyandthe figuresfor

tonnageand gradehavebeenpurposelyheldat a minimumuntilmoreexploratory

• work andchecksamplingis done.

Withoneexception,allthechecksamplestakenSeptember1956

have showna highercoppercontentthanthoseshownby previoussamples.(See

plate5).

A goodamountof exploratoryworkandprospectingis necessaryto

checkthegradeof the variouszones; testforcontinuityto depthandto

knowwherethe bestpositionwouldbe forplantandtailingsdisposal.The

trenchesanddiamonddrillholesI haveproposedas seenon plate5 areto be

consideredonlyas a preliminarysurveyandfurtherworkcanbe laterlaidout

usingtheknowledgegainedin thispreliminarywork.

It mightbe poseibleto combineforminingseveralof theore zones

(as in areanumber4,plate5).

Dilutionby 'wall-rock'willnotbe as serioushereas in mostmin-

ing areasas mostof the groundis impregnatedwithcoppermineralizationand

any dilutionwillhavea certainamountof coppercontent,
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(8) Miningthe first300feetin depthcanbe doneverycheaplyby• drivingaditsfromnearthe streambedwhichparallelsthecopperdeposits

(seeplate4). Thiswouldobviatetheuse of shaftsforthisdepthandwith

raisesto surface,a semiopen-pitoperationcouldbe utilized.Witha

centralconveyorrunningdown-hillnearthisstream,theconcentratingplant

couldbe positionednearerthe loadingpointin the fjordwitha greatlyre-

ducedcostin handlingand transportationof oreandconcentrates.

Later,when shafteare necessary,the operationwouldbe able

to payfor thisphaseof themining.

Theveinmatteras wellas footandhangingwallaare in a bard

rockwhichwill standwell.

Partlydueto theabove-mentionedtypeof miningwithwhichthe

operationcouldbe started;partiallydue to thepositionof theorebodies

and theirrelationto thetopographyand sea-coastandalsodue in partto•	 thecountryin whichthisoreis located,primarycostsof plantandoperation


youldbe considerablylawerthanin otherpartsof theworld.

Lackof overburden,proximityto a deepharbourand comparatively

cheaplabouralsowillbe a factorof economicaloperation.

Themineralsfoundin the orezonesarebornite,chalcociteanda

littlechalcopyritewhichshouldgivea highpercentageconcentrate.

The orecarriessomegoldand silver(seeattachedassaysheets)

whichwillalsoaddto the overallprofit.

RECOMMENDATION S:

Thispropertyshowsthebrightestprospectsforbecominga producing

mineandas suchshouldhavea thoroughjobof explorationdoneon it. On the

thorougbnessof the jobandtheextentto whichore is outlinedwilldependthe• sizeof the operation.A miningprogramshouldnotbe considereduntilthis
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vork is completed.

Rocktrenchinganddiamonddrillingas shownon plate5 would

be in thenatureof a preliminaryexplorationpriorto drillingfordepth

and prospectingfor otherorezonesalonglineof strike.Thispreliminary

drillingwouldconstitute10,000feet. Theamountof additionaldrilling

neededwouldbe decidedby theresultsobtainedby thispreliminarydrill

ing.

C. W. Archibald, P. Eng.

IIP Toronto,Canada
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Plate1 Locationof Concessionin Norway
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positionof Concession

	

lit

3 PlanshowingGeneralGeology
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