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THE REPPARFJORDCOPPERDEPOBITS

NORWAT

LOCATION

The depositsare in Flenmark,Norway; from 1 1/4 to 3 3/4

miles south-westof the bottom of Repparfjord(see plates1 and 2).

The nearesttown of any size is Hammerfestvhich is approzi-

mately 30 miles north-westof the propertyby road.

The boundaryline of the concessionon which the copperde-

posits occur is shown in approximatepositiononly as an exact surveyof thie

line would have to be made, Tbe concessioncomprises11.5 enuaremiles and

is describedas follows: From the vestern shore of Repparfjordabout 1,23

miles from the bottom of Repparfjord,in a south-westerndirection,along

the highestridge betweenVestraAriselv and Dyb Elven a lengthof 4.35

miles, thence dua east to Repparfjordmain river (Stor-Elven),thenceN•W•

along the river to its mouth,thencenorth-westerlyalong the Repparfjord

shore to the point of beginning.

ACCESS

Tbe concessioncan be reachedby road in summertime(see plate 2)

and by boat from Hammerfestin the winter time.

Access to the depositsfrom the main road can only be made on

foot at the presenttiee as part of the wagon road to the depositsis other-

wise impassabledue to a subsidencefor about 50 feet and other partsof the

rced are in a poor stateof repair. Very littlework with a smallcrew of men

and a bull-dozerwould permitjeep travelvhich vould be idealfor hauling

suppliesand say a diamonddrill. This vagon road rougblyparallelsthe course

of a smallriver (Ariselv)which flowsdown the valleyinto Repparfjord,
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It 1s approxlmately1 mile up the 'mine'vagon road from the

main Rammerfestroad to the firetadit in ths hillside(Ran'sAdit). In

this portionof the vagon road, the rise is quite eteepand a portionof

the vagon road is built up by stone on a south-easterlydippingrock face.

From Ran'sAdit, the wagon road has a graduallylesseningrise

which continuesup a valleyto the mountaintop where the Brathammerand

Skiffergangenveins are situated.

On the north-vestside of the roed (seleplate 4) are the Ulveryg-

gen copperdepositson the mountainof that name. These depositsart from

200 to 500 feet from the wagon road and from 75 to 250 feet above the ele-

vation of this road (and hence the Ariselv river).

POWER TRANSFORTATION COMMUNICATION.

At the presenttime, only a low voltage,law frequencyline

serveshammerfestand some of the neighbouringcommunities. A 60,000 volt

line is eupposedto be inetalledfor this generalarea within two years.

Any pover needed beforethis time would necessarilybe diesel.

Transportationby sea is the cheapestand most practical. Small

coastal steamerscall daily at Rammerfeetand go to Repparfjordtviceweekly

during the winter months. Ocean going freighterscan get in to very nearly

the bottom end of RepTerfjordvhere an ore loadingpoint could be made. The

fjord is ice-freein vinter time.

Planes fly daily to Hammerfestfrom Oslo (weatherpermitting)amd

a road (adjoiningthe concession)also goes to Oalo and Sweden.

Telephoneand telegraphcommunicationsfollovthe above-mentioned

roed.

TOPOGRAPRYAND NATURALRESCURCES

The ground on the concessionhas lightto no overburden(from



an elevationslightlyabove Han's adit which is above the tree lins) and

shoveat least 50% rock outcropping.

The vhole concessionis in low (3,000')mountainsslopingup from

Repparfjord.

Small, •tuntedbirch cover the lowerparts of the mountainoto

an elevationof 800 - 900 feet. This birch is privatelyownedand a sourcs

of fire vood only.

Several emalllakes,ponds and mountainstreamsform a nu distri-

buted sourceof year roundwater supplyand from which sourcea power supply

estimatedat 4,000 HP couldbe obtained.

CLIMATE 


Because of the proximityof the gulf stream,the climateis moder-

ate the year round.

Summer monthsare from the first of June to the end of September

vith midnightrun from midsmkayto 21st JuZy.

During vinter months,the temperaturemay fall as lov as + 151°P

occaeionallyand the sun is not an the horisonfrom November21 to January

2 3rd.

Snowfallis not severebut snovmobilesreplacebuseesabout

Decemberand run to about the lot of Nay.

GEOLOGY

See plate 3 for generalgeologyof the region.

The Ulveryggemores as shownon plate 5 occursin vhat is called

'sparagaite'but vhich I believeto be greyvackewith smallbands of con-

glowerate. This greyvackestrikesalmostnorth-sast,south-vestand dips

steeply (750 - 85°) to ths north-weet. North-east,closerto Repparfjord
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the rocksare mort stronglyfoldedvith the dip of the rock changingto

the south-east.

It is most probablethat the ore depositionvas of a laterdate

than that of the countryrock. OTC has been dieseminatedthroughthe rock

with richer,lenticularbodiesor impregnationsfollowingthe dip and strike

of tbe countryrock.

These Ulveryggenores ars describedby Stallman(in hie 1913

report)as being in & metamorphosedgraniteeimilarin characterto the cup-

riferousmonmoniteoccurrencesin Utah.

The mineralbearingrock iø about 750 feet wide and extendssouth-

west from Reppartjorda distanceof miles. Mineralizationis bornite,


chalcociteand chalcopyrite,predominantin the order in which they were

named.

PREVIOUS14011K

Copperwas discoveredon what is now part of the concessionin 1902

and on Ulveryggenmountainin the concessionin 1904.

During varlous stagesof developmentand ownershipup to the pre-

sent time, some work has been done to explorethe property,but considering

tbe numberof years of its knovn existence,this vork has been extremely

limited.

In the Ulveryggendeposits,some rock trenchesvere blastedand

sampled; some cross-cutsand driveewert put in trom the side of the mountain

below the trenches,and a very li•itedamount of diamonddrlllingwas also

done from the side of the mountain. tiorecord of the diamonddrill loge

(believedto be 5 holes)is avallable.

The Brathammerdeposit (quartzand calcitevlth chalcopyrite)

was visitedon my trip, but due to enow and the presentconditionof the adits,



I was unable to ses vhat if anythingremainedof this depositor vein. Local

historyhas it that this vein and the 'Skiffergangen'vein which intersected

the Brathammervere mined aut and shippedsometimeafter 1917. Assays of

the ore shipmentsare not availablebut it is believedto have run 5%

copper.

OBEDEPC6ITS


Althoughthere are other depositsof copperreportedon the con-

cession,I vill deal •ntirelyvith what are knownas the Ulveryggendeposits

vhich I have shown on plate 5.

Arsa 1 vhich comprisesthe area aboutErik's adit, shavsvery

littleore in the one rock trenchabove the undergroundwork. However,ex-

cellentore is shown in the adit (gradeof which vas verifiedby samplestaken)

aad more vork shouldbe dons on surfaceto see if this ore does not outcrop.

A secondrock trenchapproximately325fett vest of the one above

the adit also shows ore and the area betvelinthe tvo ehouldbe investigated.

I havs proposedonly one rock trenchto the East of the trenchnow

in •xlstenceaboveErik's adit but it is quite possiblethat more trenches

are neededin this area. Å. the copperis leachedfroo the surfacerock it

is at timesdifficultif not impossibleto followore depositionby lookingat

the surfaceruck.

I have also ohown2 proposeddiamondholes for this area. One to

cut the area betweenthe two above-mentionedtrenchesand the otherto cut at

depth the deposit outlinedin the undergroundvork. This is againa minimum,as

in all probability,at leastone more hole will be necessaryeast of the most

easterlyproposedhole.

Arsa number2 shows3 lensestotalling1795tons per vertical

foot and averaging1.57% copper.
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Tha most northerlylens is small (325 tons per verticalfoot);

comparativelynarrav,and only grading1.1% copper. Thls lens couldbe dis-

countedin ore calculationsunlessthe furtherrock trenchesproposedfor

this lens show a higherassay.

The centre lens of the three in this area is good gradeand good

width if samplesfrom the tvo trenchesare averagegrade. At leastthree

more rock trenchesare necessaryto competentlysamplethis lens.

The most southerlyof the three ore zones,or that immediately

above John'sadit is shownas running1.32% copperwhereasboth trenches

cuttingthis lene on surfaceshow a higher grade and portions(seecircled

undergroundassay map) at the level of John's adit shaw stillhighergrade.

Not only is anotherrock trench necessaryon this lens but & re-samplingof

the existingrock trenchesas it appearsthat this lensvill grade closeto

2% copper.

Just below this lens,in the John'sadit, there appearto be

three smallbut separatezoneeof copperore which total a higbertonnage

and shovbetter gradethan is evidencedon surface. For tonnagecalcula-

tions havever,only the lower grade surfaceore body was added to the total.

Three long diamonddrill holes all at -45° are proposedfor this

area as shawn on plate 5.

Arsa number 3 like number2 shows3 lenses; only two of vhich

vere calculatedin the tonnage.

The most northerlylene (thatnot includedin the tonnage)shavs

over 2% copper in one trenchbut this vas not pickedup in the adit directly

below.

The centrallens has been calculatedat two differentgradesbut

was averagedvithoutenough samples. More rock trenchesas shawnare needed.



Tbe most southerlylens in this area again needs more rock trenches

and saapling. It is very possiblethat this zone and the centreone couldbe

mined as one and the trenchesshouldbe locatedwith this in mind.

Thsee diamonddrill holes are proposedas shown on plate 5.

Area b is the most extensiveof all the zones.

Trenchesand samplesin this area shouldbe carefullyspotted

with tbe poseibilityin mind of miningtwo or more of tbe ore zonesas one.

The area that assayed1.6% copperto the north of the zonesin

tbis area shouldbe carefullychecked.

See plate number6 and 7 for a cross-sectionof this area as

taken from an old report.

Six drill holes are proposedfor this area as shawnon plate 5

and they shouldyleld more geologicalinformationas to the occurrenceof

zones than in any other area.

Area number5 is quite seallcomparedto area numberb and just

north of thie zone shouldbe thoroughlyprospectedfor otber zones of mineral-

ization.

Tvo trenchesand tvo diamonddrill holesare laid out for future

investigationof this zone.

Area 6 has again not enoughvork done on it to fully evaluateit.

Tbree trenchesand two diamonddrill holesare neededas shownon plate 5 for

this vork.
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Area number7 vith 620 tons per verticalfoot grading1.39%

copper is belaw the generalaverage. At least four additionaltrenches

are needed to check the grade of this zone. If grade does not standup to

its presentaverage,the diamonddrill holes laid aut on plate 5 vill not

be necessary.

The smalltrenchesto the north-eastof thie zone, north-east

of the smallpond, show near to 1% copper. Dependenton the above check

samplingin the additionaltrenchesI vould suggestthat eitherthe diamond

drill hole as laid aut, be continuedto the north side of the pond or

anotherhole be apottedto cut tbe area beneaththe pond.

In the sevenareas shovnon plate 5,there are 12,500tons per

verticalfoot averaging1.60% copper. A slightlylavertonnage (10,790tone

per verticalfoot)vould increasethe grade to 1.66%.

To the north-eastof area number 1, prospectingshouldbe done, as

it is very posolblethat more lensesor impregnationsmay be disceveredon

line of strike. Overburdenis very slightbut as the line of strikeis

descendlngthe mountain,the cover graduallyincreases. Some indicationeof

copper can be foundas far avay as Han's adit (seeplate 4)vbich is one

quarter mile from area nuaber 1.

Plates numbered6 and 7; taken from Stallman'sReport,shov

sectionsthroughKyadratenand Trlangeintunnels. These sectlonsgive some ideas

of the verticaldepositionof the ore zones and they, alongvith the aditsand

other undergroundvorkingsvould tend to indicateat least 1,500,000tons of ore

gradingbetterthan 1.5% copperto the level of the lawestpresentvorkings.



Thersis no reasonto suppossthat theee old vorkingsvere at the lovest

levelof the ore and althoughone impregnationmay disappearat a depth

equalto ite length,othersvill occurat greaterdepth.

SUMMARY AND CONCLUSIONS

There is a vast quantityof ore; roughly12,500tone per vertical

footaveragingbetter tban 1.5% coppercontent,vhich had been disclosedby

explorationup to 1914.

Additionalore on the strikeof the presentzones can undoubtedly

be discoveredboth north-eastand south-vestat those shown on plate 5.

(3) There is some sub-surfaceenrichmentdue to leachingor weether-




ing of the top 6 incbesto 1 foot of the surfacerock. To compensatefor

this,all exceptionallyhigh assayshave been cut entirelyand the figuresfor

tonnageand grade have been purposelyheld at a minimumuntil more exploratory

vork and check samplingis done.

ii ) With one exception,all the check samplestaken September1956

have shown a highercoppercontentthan those shownby previoussamples.(See

plate 5).

A good amountof exploratoryvork and prospectingis necessaryto

checkthe gradeof the variouszones; test for continuityto depth and to

know vhere the best positionvould be for plant and tallingsdisposal. The

trenchesand diamonddr111 holes I have proposedas seen on plate 5 are to be

consideredonly as a preliminarysurveyand ferthervork cah be later laid out

usingthe knowledgegainedin this preliminaryvork.

It mlght be possibleto combinefor mining severalof the ore zones

(asin arta number4, plate 5).

Dilutionby 'vall-rock'vill not be as serioushere as in most min-

ing areas as most of the groundis impregnatedvith coppermineralizationand

any dilutionvill have a certainamount of copper content.
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Mining the first 300 feet in depth can be done very cheaplyby

drivingadits from near the streambed which parallelsthe copperdeposits

(see plate4). This vould obviatethe use of shaftsfor this depth and with

raises to surface,a semi open-pitoperationcouldbe utilized. With a

centralconveyorrunningdovn-hillnear this stream,the concentratingplant

could be positionednearerthe loadingpoint in tbe fjordwith a greatlyre-

' duced coet in handlingand transportationof ore and concentrates.

Later,vben shaftsare necessary,the operationvould be able

to pay for tbis phase of the mining.

Tbe vein matteras well as foot and hangingwalls are in a hard

rock vbichwill standwell.

Partlydua to the above-mentionedtype of miningvith vhich the

operationcould be started; partiallydue to the positionof the ore bodies

and theirrelationto the topographyand sea-coastand also due in part to

the countryin which this ore is located,primarycosts of plant and operation

vould be considerablylowerthan in otherparts of the world.

Lack of overburden,prozimityto a deep harbourand comparatively

cheap labouralso will be a factor of economicaloperation.

The mineralsfoundin the ore zonesare bornite,chalcociteand a

little chalcopyritevhich shouldgive a high percentageconcentrate.

(32 )
Tbe ore carriessome gold and silver (seeattachedassaysheets)


which will also add to the overallprofit.

RECOMMENDATION 9:

This propertyshows the brightestprospectsfor becominga producing

aine and as such shouldhave a thoroughjob of ezplorationdone on it. On the

thoroughnessof the job and the eztent to vhich ore is outlinedvill depend the

size of the operation. A miningprogramshouldnot be considereduntil this
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vork is completed.

Rocktrenchinganddiamonddrillingas shovnon plate5 vould

be in thenatureof a preliminaryezplorationpriorto drillingfordepth

and prospectingfor otherorezonesalonglineof strike.Thispreliminary

drillingvouldconatitute10,000feet. Theamountof additionaldrilling

neededvouldbe decidedby the resultsobtainedby thispreliminarydrill

ing.

C. W. Archibald, P. Eng.

Toronto,CanadA
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Plate 1 Locationof Concessionin Norvay

2 Plan of GeneralArea showingapproximate

positionof Concession

	

3 Plan shovingGeneralGeology

	

4 Plan of Part of the Concessionshoving
Positionof Old Workings

	

II 5 Plan of Old Trenchesand Workingsvith
Assays on UlveryggenNountain

6 SketchSectionat Trlangein- Segmentet

	

7 SketchSectionat KyadratenAdit

8 SkatchSectionat 011e'sAdit

9 SectionthroughA - A from plate#4
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