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THE COPPER ORE MOSITS

0 N

ULVERYGGEN MOUNTAI N,

NEAR

RIPPERFJORD, FINMARKE N.

The Mines are situatedfrom 1 1/4 to 3 3/4 miles from the westerly

shore of the Ripperfjord,Finmarken,Norway, in about 710 30' latitude

and between 23° and 24° E. Longitude (see map).

The most expeditiousroute to reach the propertyfrom England is

by way of Hull to Christianiaby boat, a distance of 660 miles, thence

by railway to Trondhjem,348,5 miles, and from Trondhjemby boat to

Hammerfestand Ripperfjord,a distanceof 713 and 738 miles respective-

ly. The whole trip requires,in actual travelling,124 hours, of which

20 hours are spent on the railway and the remainderon boats. Allowing

for reasonabletime for connectionsto be made, the trip from London

to Ripperfjordrequiresabout six days,

RIPPERFJORDAND ITS CLIMATE.

The Ripperfjord cuts into the mainland,in a S.E. directionat

Kvalsund,a distance of 10,5 miles, The fjord is about two miles wide

at the RipperfjordSettlement.The post-officeand landing stage of

Ripperfjordare about 1,25 miles distant in a N.W. direction from the

bottom of the Fjord, where the Ripperfjordriver enters it.

The nearest town is Hammerfest,about 25 miles N.W., a place of

about 2,500 inhabitants,with which the RipperfjordSettlementis con-

nected by a post telegraph-telephoneoffice,while mail-boats,runming

twice weekly in each direction,keep up the communicationwith the

outsideworld.

From Kva1sund to Ripperfjordnumerous small fisherman'ssettle_

ments and farms are observed,inhabitedby about 300 people-Norweigians

and Laplanders.A moderatenumber of sheep, cows, pigs and horses may be

seen grazingthere in the summer-time,near the shore,while furtherup

the mountainslarge herds of reindeer find their subsistence,Potatoes,

beans, and other vegetablesare rgised without difficuIty.



The climate,consideringthe high altitude,is not severe,as it is

temperedby the proximityof the Gulf Stream.A temperatureof -60C.

(+21°F.)in winter is reached,while - 10°C. (+14°F.)may be registered

occasionally,a lower temperaturethan this being an infrequentexcep-

tion. Snow begins to fall about the beginningof Novemberand usually

remainsuntil the middle of May. The midnight sun is on the sky from

May 13th to July 21st, while the sun is not on the horizon from November

21st to January23rd, although there is not darkness during this time by

day, bot more or less effectivedull light, which may be comparedto the

daylight on an ordinarydull, cloudyday in London.

There is no difficultyin carryingon mining and reductionopera-

tions all the year round. In fact, a little over 100 miles J.S.E. from

Ripperfjordand only about 25 miles further south at Sydvaranger,large

iron mines, connectedby a railway4 to 6 miles long, with a concentra-

ting plant, are operated the whole year, about 800 men being employed,

althoughthe climatethere is more severe than at Ripperfjord,in the

absence of the temperingeffect of the Gulf Stream.

HISTORY OF THi MINES.

Some Laplandersdiscoveredcopper ore deposits in 1902, which now

form part of the property under consideration,The Laplandersdisposed

of their claims to the present owners,the Nordiska Grufaktiebolaget.

These depositshave been developedby them to some extent by shafts and

drifts to a depth of over 100 feet. They form a part of the fissureand

contactveins which are briefly describedbelow in the remarks on the

geology of the district.

Not until 1904 was the cupriferousquartz sandstonelode (as far

as known the most importantdepostt on the Company's concession)discover-

ed by the present owners.Until 1907 the lode was prospectedby them in

a modest way by running a few cross-cutson the surfaceand sinkinga

few shallowprospectingshafts. Encouragedby the result of their work,

they carriedon the developmentwork for a few years in a more serious

manner, under the able advice of the late Mr. T. Witt, the former manager

of the Falun CopperMines and Works, aweden,and ProfessorVogt, of the

UniverSityof Christiania,whose plans for the ultimatedevelopmentand

exploitationof the property could only be executed to a limited extent

on account of difficulties,which were in no way connectedwith the pro-



perty or its merits. A considerableamount of work has, however, been

done during this period of seriousdevelopment,the extent and results

of which will be found in the followingpages,

EXTENT OF PROPERTY.

The property under considerationis comprisedin a concession

from the NorwegianState, the limits of which are describedas follows:

"From the Western Shore of Ripperfjord,about 2 Km. (1.243

"miles)from the bottom of Ripperfjord,in a south-westerndiree-

"tion,along the highest ridge between Vestra Ariselvand Dyb

"Blven,a length of 7 Km. (4.35 miles), thence due east to Ripper-

"fjordmain river (Stor-Elven),thence N.W. along the river to

"its mouth, thence north-westerlyalong the Ripperfjordshore to

"the point of beginning."

This concessionembraces11.5 square miles. In this concession

77 claims have been taken up. A claim comprises280 metres (918.4ft.)

of the lode in the directionof its strike and includesperpendicular-

ly to this directionthe whole width of the lode and somewhatbeyond

each of its walls.

These 77 claims are "udmaal"claims, correspondingas to title

and rights to the patented mining claims in the United States of Ameri-

ca, subject only to such taxes as may be imposed by the law of the

land.

In additionto the 77 "udmaal"claims,the Nordiska Grufaktie-

bolaget own also 34 claims,of which 16 are "udmaalslagde,"which

means that they have been officiallymeasured and appliedfor "udmaal",

correspondingto the official survey and applicationfor patent in the

United States,

These 34 claims stand now in the name of a Company calledthe

"NordiskeGrube Compagni,"in Trondhjem,but they are includedin the

option,The Nordiska Grufaktiebolagetbeing in the relationshipof a

parent companyto the Nordiske Grube Compagni.

All documentsregardingownershipand title have been examined

and reportedupon by qualifiedand reliable Scandinavienlawyers,and

found to be in good order.

GEOLOGY.

From the western shore of Ripperfjordand a considerabledis-



tance N.B., appear immeneebeds fo quartz sandstone.Adjoined near

their S.W. limit by schist and greenstona,these beds are believedto

belong to the Devonian Age. N.W. and West from the Ripperfjord,near

Naverfjorden,Altenfjordenand Kvalsund, extend large deppsits of Do-

lomite. S.E. from Ulveryggen (the local name of the mountain range in

which the cupriferousquartz-sandstoneoccurs), Serpentineoccurs and

Gabbroand Graniteform a considerablepart of the formationfrom the

RipperfjordValley east to the AltenfjordWest.

The mineral-bearingso-calledquartz sandstonedivision of the

formation,the subject of the writer's inveatigation,is believed to

be really a metamorphosAdgranite (or quartz-porphyry)similar in

characterto the cupriferousmonzoniteoccurrencein Utah, U.S.A.,

which in reality,however, is also by many believed to be a metamor-

phosed granite.The width of this so-calledquartz sandstonedivision

is at least 750 ft., and probablymore. It extends from the Ripperfjord

in a S.W. directionfor a length of 2,6 miles. The strike is very re-

gular about N. 40°E„ and it dips N.W. at a steep angle (78° to 85°

from the horizontal).

ORE DEPOSITS.

At Ulveryggena number of copper ore deposits of various geo-

logical characterare found, typical fissure veins traversingthe

schist and greenstoneformation,contactveins consistingof impregna-

tions in slatyrockor zones between greenstone(schist)and sandstone

and the mineralbearingso-calledquartz-sandstoneformation,the ob-

ject of the writer's investigation.

Some of the variousfissure and contact veins have been develop-

ed to an extent proving the existenceof some of these veins for a

considerabledistance in the directionof their strike,and to a depth

of about 100 feet. These veins are from 3 to 8 feet thick. Their cha-

racter is entirelydifferent,however, from that of the large quartz-

sandstonelode, the gangue of the former containinga large amount of

lime, as a rule much in excess of the silica contents,while in the

gangue of the latter lime is entirelyabsent. And again,while in the

fissureand contactveins cupriferousmineral is almost exclusively

chalcopyrite,in the quartz-sandstonelode tha richer copper sulphide

minerals, borniteand chalcocite,predominate.

The followinganalyticalresults,obtainedfrom typical samples



of each of these ore occurrences,may serve to illustratethis: -




2):.
Fisaare.'Vein. Contact Vein Quartz-Sandstone

Lode

Silicia 8,80 % 15,68 % 75,81 %

Lime 25,49 % 35,20 % Nil

Copper 6,26 % 3,00 % 1,95 %

Gold 0,106 oz. 0,064 oz. 0,032 oz.

Silver 2,18 oz. 1,18 oz, 1,28 oz,

The paramount object of the writer's visit to the property being

an examinationof the large cupriferousquaftz-sandstonelode, a des-

criptionof the varioussmaller fissuresand contactveins has been

omitted in the followingpages.

ULVEEYGGBNLO/Vd.

A close observationof the physical charcteristicsof the quartz-

sandstonelode suggeststhat the ssotionsof richer impregnationin the

lode owe their increasedmineral contentsto a sedondaryinfiltration,

which occurredafter the lode was in place. Numerousfine streaksof

ore intersectingeach other all over the sectionsof richer mineral con-

tents seem to supportthis suggestion.

The quartz-sandstonelode is impregnatedwith mineral nearly all

over. The predominantmineral is Bornite,frequentlyaccompandedby

Chalcociteand occasionallyby Chalcopyrite.The impregnationis often

poor, but there are large sections containingricher impregnations,and

these only, of course,have an economicvalue.

As far as the presentdevelopmentshows, rich and poor sections

altarnatein comparativelylarge ulocks,a conditionwhich will contri-

bute to the economy of the exploitationof the mines, as the poorer

sextionsmay be left standingin the mine to prevent caving. Agait,

ad far as the present developmentshows, in a broad sense, the richer

blocks contain comparativelyhigh grade mineral for considerabledis-

tances in the centre,decreasinggraduallyin value, while the poorer

blocks are poorest in the centre for some distance,increasinggradu-

ally in value in the directionwhere they approachthe richer blocks.

It will, therefore,be possible to extraet only such grade of ore at a

given time as will under the fluctuatingconditionsof the coppermarket

or for local reasons, be the most profitablefor reduction.



The veinmatter, as well as the footwall,are firm AnA stand we!'

(the hangingwall has not been reached in any fn)the workings).In

none of the workings timber or any other material has been used to

supportthe roofs or sides.

The mineral impregnationsin this quartz-sandstonelode (of vari-

ous degreesof richness)at Ulveryggenhave been proved, by prospecting

and developmentwork, to extendfrom the lode's S.W. limit fOr a length

of about7,000 feet on the strike and for a width (perpendicularto the

strike)of 350 feet or more. Beyond this point the lode extendsN.E.

over 7,000 feet in length to the fjord. Thia latter part of the lode

has so far not been prospected.

At a distance of about 5,000 feet almostdue east from the mouth

of the Brik's tunnel the same mineral impregnationappears in the Hans

Mine, which is characeteristicof the quartz-sandstonelode. The Hans

Mine is developedby a tunnel only, which has passed througha zone

of richer impregnations.Otherwisethis mine has been little prospected.

It is reasonableto assume that the mineral impregnationshere belong to

a separateore lode, similarin characterto the quartz-sandstonelode.

To determinethis and the extent of the lode, further prospectingwork,

is required.

The attacheddetaileddescriptionof the developmentwork at

the mines shows that of a total of 7,500 feet, representingdrifts,

shafts,upraises,bore-holes,and cross-cutsunderground,and at the

surface,2,536 feet representsundergroundwork, 3,150 feet (42 %) of

this work have exposedpay ore containingfrom 1,44 to 1,87 % copper.

The work has exposedan ore area of over 190,475 square feét

(about 5 acres), containing1.72 % copper (this is the average.result

of over 1,400 determinationsfor copper and over 1,100 samplesftwhich

will furnish to each foot in depth over 13,000 tons of ore, or over

1,800,000tons of ore, if we assume that the ore continuesin depth

without change to the lowest present ore exposures in the present mine.

The ore areas can be easily prospectedand followedon the sur-

face for a greater distancebetween the Exik's Mine and the end of the

lode a distance of over one mile. The lode crops out boldly at


the surface, and is only occasionallythinly coveredwith small,loose

rocks, and sometimeswith rocks of large dimensions,foreignto the

local formation,which furnishunmistakeableevidencethat glaciers are

responsiblefor thepresence,



Additionalore bodies will undoubtedlybe found in the large

areas between the Erik's Mine and the S,7, end of the lode, which have

so fax not been prospectedat all.

Although the limit at depth has so far not been reachedby any

tunnel, shaft, or boreholein existencenow, it is possible that the

limits of the present ore bodies at depth may not extend much farther

than their lateral limits, but as these ore-bodiesre-occurwithout

fail in both lateral directions,they will in a similar manner re-occur

at greaterdepth.

There are unmistakeablesigns that in the early period of its

existencethe UlveryggenMountain haa been severalthousand feet higher

than it is now, havins been worn away by glaciersand the elements to

its present level. The present surface,therefore,was in that period

many thousand feet below the originaloutcrop of the lode. It would

be difficult,then, to suggest a plausiblereason for the suddendis-

appearanceat depth of the physical characteristicsof the lode as we

find them at present,and as they must have been throughoutthe ages

requiredfor the reductionof the original surfaceto its present level.

Again, the lode has been sufficientlyexDloredin its S.W. half

fox over a mile in length to demonstratea certainregularityin the re-

currenceof ore deposits,which owe their richer mineral contentsto

secondaryinfiltration.All ore depositsknown and samplesin thia S.W.

half of the lode show the same characateristics.Theix lateral exten-

sions vary from 100 to 300 feet and more in lengthand thickness.

The lowest ore exposure in the S.W. half of the lode is in the

Erik's Mine, 310 feet lower than the tunnel level at the Vestra Feltet

E., which is 150 feet lower than the surface.we may thereforeassume

with safety that the characteristicore occurrencesof the lode will be

found to a depth of at least 500 feet below the outerop of the lode at

the Vestra Feltet.

At the N.E. half of the lode from Erik's tunnel to the Ripper-

fjord, a distance of 1 1/2 miles, the lode crops out, and can be follo-

wed the whole distance,although it is more frequentlycovered by small

debris and rocks of large dimensionsthan in the S.W. half. No prospec-

ting work of any descriptionhas been done here.

The characteristicoccurrenceof the ore bodies suggeststheir

exploitationby open cut mining. A shaft or shafts shouldbe sunk at

convenientplaces in the ore body to an existingtunnel level, or one



to be driven into the mountain side for the purpose. At the junctionof

shafts and tunnal (or drift leading to the tunnel) a loading chute

shouldbe constructed.The ore is quarried out around the shafts con-

venientlyat differentlevels and is dumped into the shaft,whence it

is automaticallyloaded throughthe chutes into cars for transportation

to the reductionplant.

This comparativelyinexpensivemethod of mining, which, when the

faces extend too far from the shaft for automaticdumping, permits the

employmentof loadingmachinery (steamshovels) can be employedfor

some years to come, at any rate to tha level of the lowest present ore

exposure.

Taking into considerationthe high degree of concentration,34

tons of ore into one ton of concentrates(by a former test), it is evi-

dent that particularstress must be laid on the economy of mining, trans-

portationanå concentration,of the ore. In comparisonwith the amount

of ore to be handled, the amount of productswill be small och conse-

quentlythe cost of their reduction,distributedover the amount of ore

requiredfor their production,will only representa comparativelysmall

amount per ton of ore mined. With this in view, it seems advisablethat

the location of the reductionplant, at least the concentratingplant,

be aelectedwith a view to reduce the cost of handling and transporta-

tion of the ore as much as possible.

For severalyears to come the S.W. half of the lode, beginning

with Erik's Mine, will undoubtedlyfurnishall the ore required.A

location immediatelybelow the Erik's tunnel appears, therefore,most

suitable.The contour of the ground on the side of a hill permits the

constructionof the plant in a manner thut very little, if any, trans-

portationmachinerywill be regaired.To begin with, the ore from the

mines S.W., above the irik's Mine, may be transportedto the proposed

mill site by gravity tranway.Eventually,therefore,the S.W. drift

(D 1 in sketch) in Srik'sMine should be extended in that direction,

throughall the mines situatedS.W. from the Erik's tunnel,gaining

depth below tha outcrop of the lode until it will be about 500 feet

below the Surface of the Vestra Feltet Mine.

A new tunnel may convenientlybe driven 200 feet below the pre-

sent tunnel and drift for the double purpose of explorationand trans-

portation of the ore to the mill.

An ample water supply for concentrationis assured,as several



large lakes are at a moderate distancefrom the Erik's tunnel and the

Vestra Aris river passes the proposedmill site.

WATER POWER.

The Vestra Ariselvriver, running through the property in the

immediatevicinity of the tunnels and the proposedmill site, was mea-

sured on September27th, 1912; 1.2 cubic metres per secondwere found

to be available.The availablefall is at least 300 metres. The season

when the water was measuredwas understoodto be the low water season

locally.At that rate, this river alone would furnish over 4,000 horse

power, ample for all purposes.

About quarter-miledistant West is the Ostra Ariselv river,which

if this should become desirable,couldbe utilised.This river will fur-

nish over 3,000 horse power. Variöus other and larger water power may

be obtainedwithin 10 miles from the property.

The local conditionsat Ripperfjordoffer advantagesfor econo-

mical mining and reductionoperations,which will contributematerially

o render the propositionattractive.

Among these are: -

1. - The absence of barren overburdenon the lode, all surface

explorationwill take place in ore.

2, - There is sufficientwatar power on the propertyto provide

all power requiredfor the daily mining and reductionof

any quantity of ore that the results of future development

may justify.

3. - The close proximityto a deep harbour, ice free all the year

renders transportationof products and supplieseconomical

4, - The products can be deliveredon the Europelinmarket within

five days from their production.

5. - Labour is cheaplyand plentifnllyobtainedin the locality,

6, - The fact that large iron mines are operatingall the year

round within easy distance from Ripperfjordproves the

comparativeclemencyof the climatein that part of the

Continent.

7, - The Ripperfjordore containsthe rich minerals Chalcocite

and Bornite. Chalcopyriteis found anly verfrsparingly.A

high degree of concentrationis, therefore,assured, and

the cost of treatmentper ton of ore rendered comparative-



ly cheap.

8.- The Ripperfjordore carriesa considerableamount of silver and

gold, the value of which will enhance the profits to be

derived from the operation.

In conclusion,the writer desires to state thst in his opinion the

oxe occurrencesin the UlveryggenMountaindeserve the attentionof

Capital. Intelligentlyexploredand developed,and economicallyexploi-

ted, they cannot fail to furnish copperat a cbst of productionlow

enough to permit the producer to view with comparativeequanimitythe

lowest price occasionallyreached in latter years in violent fluctua-

tions of the market.

(Signed) OTTO STAIMANN.

London, January12th, 1913.

ESTIMATE OF COST AND FROFITS.

The cost for mining has been taken at 2/- per ton at Ripperfjord,

based, in addition to local estimates,on the cost of lindergroundmining

of similarore deposits abroad.

The cost of concentrationat Ripperfjordby the process of the

Minerals SeparationLtd., is based on the actual cost as furnishedto

the writer by this Company,adding 20 % as a margin of safety.

The amount of royalty requiredby the Minerals SeparationLd.

(as furnishedby this Company) is 2 1/2 % of the metal value of the

concentrates.

The percentageof extractionat Ripperfjordhas been taken at

83 % for concentrationand 90 % for reduction,based on a test made on

this ore by the Minerals SeparationLtd.




Ripperfjord




s d.

Cost of mining one ton of ore.......... 02 0
Freight to Mill on one ton of ore ........ 00 10
Concentratingone ton of ore.......... 03 0
SmeltingConcentratesand ConvertingMatte .. 00 9,36
Freight on product and refining........ 00 8,08
Administration,general expenses,etc..... 00 8,42
Royalty (2 1/2 % on value of Concentrates).. 00 4,41

Total Cost per ton of ore.. 08 4,27

The product per ton of ore will consistof 28,9 lbs. Copper and
ls, 4d. value of Gold and Silver. Taking the price of copperat 1260per
ton (silverhas been taken at 2/- per ounce), the value of the product
per ton of oxe would be 16/9, leaving a profit of 8/4 per ton of ore
treated.


