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The RipperfjordCopper - ore - field at the Ripperfjord

bay in Kvalsund, eouth of HammerfestDiKvalsund,nouth of Hammerfest

in county of Finn-mark.

About location,trans ortation-conditionsand communicationsis

is referred to the in the ,pamThletisened by the Nordiske Grufaktiebolag

Ripperfjordmines (pstersund1907) given relations.Here should only be

compared:

The copper-ore-fieldis located about 40 kilom. S.B. of Hammer-

fest; the most "sparagmite-ore"lodes appear at a height of about 250_

350 m. above the sea-level.Close by the Ripperfjordbay (near the

fore-mensdwelling-house)good space is for the erection of an establiffiL-

ment; projected cable-tram-wayfrom the Eriks mine tb this place will

have a length of 1 1/2 kilom. (and from the Johns mine, the 011es mine

the distance in a straightline is about 1650 m. 1800 m. respectively).

1n the neighbourhoodof the place for the proposed establishmentre-

source is for water-power(by necessaryembankmentetc.). The mining at

the main-lode (the "sparagmite"-ore)can for long time to come be car-

ried on by stulm-work.Details regarding altitude-conditions,distance,

starting-districteté. can be obtainedfrom a map which the companyat

present is erecting in scale 1:4.000 but this map was, however,not

completedat the time of my visit.

Geologicalreview.

Near the shore of the inner part of the Ripperfjordbay, and

from the Ulveryggenquite a distance in S. E.- erly directionvery big

depostis of quartz - sand - stone with conglomerateand "sparagmite"

appear.At the Brathammermine and the "slate-lode"in return a green,

at times stronglyslaty mineral appears,which likely is a transformed

clay-slate;about this last I will, however, not expressany positive

opinion.These deposits belong to the formationwhich T. Dahll on its

time named Raipas and of many is supposedto be of devonic age. At

other places in the contigucusdistrict,for instancein the neighbour-

hood of Nåverfjordenbay anå near the Altenfjordenbay at Porsa (N.B.

not at the mines at Porsa) very rich dolomite appears.For a distance

of, to judge by the eye, a little more than 1 kilom. in southeasterly

directionfrom the Ulveryggena field of serpentineappears. According



to what from earlier prospectingis known to me there are also large

field of gabbro and granite on the peninsulawith the Ripperfjor4t-

valley in the eawt and the Altenfjorden.bayin the west. The quartz

sand - stone with appertaininglayers of conglomerateand sparagmite

is a hard, compactsomewhattransformedmineral,which, in generaland

in the whole, is of a rather monotonucsquality.As a rule it is com-

perativelysmall-grainy(o: with small grains of sand). At several

places, however,layer of conglomerateor conglomerate-brecie(with

only small edge-wornedstones,at Ulveryggenoften in size of a hatel-

nut, seldomlarger)are seen and of sparagmite( c: layer with grains

both of quartz and of field-spat). The ore at the Ulveryggenis in

common speech called the spaxagmite-ore. This name has most likely its

source from that I, at my visit in 1903, here saw a quite small appear-

ance of ore in the sparagmite:for this reason I at that time, called the

ore "sparagmlte-ore"but sparagmiteis not the dominatingmineral at the

place. The ore could justas well be called "sand-stone-ore."At the

Ulveryggenand the nearest surroundingsthe stretchis very regular

about N.B. - S.W. - nearest N 35 or 40° E. - S. 35 or 400 W. and the

enclina is at the Ulveryggensteep towaxds N.W. The encline I measured,

at the Erik'smine and the John'smine to about 759 at the 011e's mine to

75 - 800 and in the pits a little in S.W. from the 011e's mine to 80 -

950. Tbw amaller variationsin the observationshere I do not find worth

any consideration.The mesult is, that in the group of Erik's mine

Johilsmine - 011e's mine - the pits S.W. of the 011e's mine, stretch

and encline are vaxy regular.At other places consequentlyin profile

pretty near the Ripperfjord,bay on the other hand quite strong foldings

are seen with encline in variousdirections.The width of the quartz -

sand stone-divisionwith belonginglayer of conglomerateand sparag-

mite is quite large at least 250 m. probably considerablemore. The time

did not allow me - and topographicalconstitutionwas also wanting - to

make up a geographicalprofile which, besides, at present time, not

would be of any interest.

The divide between the sandstoneand the grean, often sla'ymine-

ral, at the slate-lodeand the Brathammermine, runs about 50 m. N.W.

of the Brathammermine.

Geologicalcommentsabout the Copper-ore-lodes.

On the peninsulabetween the Ripperfjorden-bay-the Ripperfjord

valleyin the east,Altenfjorden- bay in thewest and Kvalesundsound
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in the north a whole serie of copper-ore-lodesof various geological

(or morfological)characterexists,the appearenceof the ore is to an

essentialdegree dependingon the mechanicalcharacterof the surroun-

ding minerals.

There are thue:

Typical lodes, namely limespat - quartz - lodes with pyrite

of copperand pyrite of sulphur; example: the Brathammermine near the

Ripperfjorden- bay (anå among others the Forsa-lodes)

so called "slate-lodes"namely Impregnations(infiltrations)

in slaty minerals or slaty zones within certainminerals.

so called "sparagmite-oren,in sand - Btone - conglomerate

sparagmite- m1nerals.

It is easy to decide, tbat the cnpper - ore hare every where in

geological(genetic)respect is of a younger characterand that it

neither in the "slate-ore"nor in the "sparagmite-ore"was formed si-

multaneonslywith the minerals in question.What especiallythe nspa-

ragmIte-ore"is concerned,fine streaks of ore are all the time seen in

every directing intereedtingeach other in the mineral indicatingthat

the ore is infiltrated(or insifted)through the mineral after its for-

mation. Geologicallyanalogouslodes of ore infiltratedor insifted in

sand-stoneare found at divers places abroad.Larger lodes of this

characterare on the contrary,as far as can be remembered,not before

known in Norway or Sweden. In the sand-stonewhich originallymust have

been a more or less porous mineral, the infiltrationsquite often dis-

tribute themselvesIn the great number of pores all around in the whole

mlneral. I want distincthyto po:nd out, that in dealingwith the "spa-

ragmite-ore"primary it is not dealt with a sedimentationof copper-ore

but with a secondaryInfiltration.This is richest in certainldinticular

confinedpaxts, as far as known by the length-directionabout the same

as the minerals stretchand encline: but it is not to.be so understood

that there are certainlevels or parts of the mineral which regularly

for a long extensionare characterizedby the same copperpercentage.

The impregnationin the sandstoneand so fax at the Ulveryggen

can be followedto a length (generallybut not particularcountedalong

the wtretch of the mineral) of i kilom. or farther and there is occa-

sionally- when also the quite poor ore is taken along a impregnationto

a width (verticallyon the stretch) of about 100 m. At the small pools

and about S.W. of the pits in the continuationof the Ulveryggennear



the 011e's mineihereis also found impregnationof epaxagmite-oreat

quite distancefrom the, at the Erik's - John's - 011e's mines in the

Ulveryggendeminating,stretch.It is consequentlyher5 dealt with an

impregnationof "sparagmite-orenof large extensionsas to length and

width. This impregnationtook place in a geologicallyspoken,very

early period, when the present surfacewas severalkilom. lower than

the surface at that time. The mineral-massesof severalkilometers

thickness,at that time laying over, are now eroded away. When the

impregnationof the "sparagmite-orenhas so considerabledimensions

in length and width and when the impregnationtook place on the depth

independentlyof the new existing surfacethe impregnationcan not

cease near underneatsthe present surfacebut mnst continueuntil

greaterdepth. The particular,rich impregnection-lenses,which are

found close to the eurfame,for instancein the stulms,will undoubtly

locally disappear or wedge themselvesout; but the impregnationas

such will continuewith changingparts of rich and poor impregnation,

A horizontalcut, for instance100 m. or 200 m. balow the present sur-

face at the Ulveryggenwill thus show the same general characteraathe

present surface (or on level with, for instance,the Erik's stulm).

At the 011e's stulm ore i struck at a depth of about 60 m. below the

surface,and therefromthe conclusionis drawn that the ore, totally

counted,continuestowards the depth. It is of coursea good thing to

have an observation-prooffor this, bat personallyI aseriblethe it3e-

neral conclusions,which can be drawn from the lodes geology, greater

general signification.

About the 3 ara mite-ore.

As from the work in the mines, as well as from the mining of the

pits on the surfaceand the study of the assays, is proven, the large

sand-stonedeposit,in the Ulveryggen, (where the head-lodesare la-

cated) is to width which is maassured of 100 m. or there about, all

over, or at least pretly near all over, impregnatedwith ore namely

checked copperwhich occasionallyis accompaniedatsome copper-pyrite

or copperglance.Most often the impregnationis poor; but locally

there is recher impregnation,and of course,only these richer impreg-

nations have a technical-economicalintereat.In order to give an idea

about the characterof the poor impregnation,some assays taken from



drill-holesfrom diamen-drillingat the Erik's mine are here copied;

the drill-holewas 80 m. in depth and the drill-corefor every fourth

m. Namely for depth 3-4 m., 7-8 m. and so far to 79-80 m.) was assayed

The assays,given in succession,(for 3-4 m., 7-8 m., 11-12 m. etc.)

showed:

0,09, 0,25, 0.11, 0.02, 0.85, 0.61, 0.94, 0,32, 0.13, 0.13

0.20, 0.10, 0.10, 0.12, 0.18, 0.28, 0.31. 0.08, 0.16, 0.10 %

of copper.Further a serie of assays from the Klem's stulm, also in

the Srik's mine, which stulm in the essentiallestruns trough poor

impregnation,is copied:

0.10, 0.12. 0.10. 0.06, 0.27, 0.09, 0.43, 0.18. 0.13,0.10,

0.23, 0.19, 0.14, 0.19, 0.18, 0.52, 0.33, 0.48, 0.12,0.38,

0.95, 0.99, 0.32, 1.37, 1.68, 0.13, 0.58, 0.33, 0.14 % copper.

All these aseays togetherarranged according to copper-percentage:

0.02, 0.06, 0.08,0.09,0.09 % copper,




0.10, 0.10. 0.10,0.10,0.10.0.10, 0.11, 0.12.0.12,0.12,




0.13, 0.13, 0.13,0.13,0.14,0.14,0.16, 0.18,0.18,0w18,




0.19. 0,49, % copper;




0.20, 0.23, 0.25, 0.27,0.28 %;




0.31, 0.32, 0.32,0.33,0.33,0.38 %;




0.43, 0.48 %;




0.52, 0.58 %;




0.81. 0.85, %;0.94,0.95,0.99 %);




1,37, 1.68 %.





These ciphersseem to show that the copper-percentagein the

poor impregnation- which, as a matter of course,in the praxis not

will be mined- only exceptionallysinks below 0.10 % copper;most

often the poor impregnationseems to hold a copper percentagechanging

between 0.10 and 0.50 %; with an averageof about 0.20 % in copper.

That is to say, if by werking it shouldbe so unfertunate,that some

of the poor impregnationshould be mixed with the goods going into the

concentraterthis poor impregnation,however,will pay its own con-

centration- expenses.The economicalinterest,will as already befo,c

re is sald, be concentratedon the richer impregnations.These appear

in lentiform in the poor impregnation.At some particularstretches

there are bulks, of so great dimensionsthat they can be worked sepa-

rately by themselves,which hold more than 3 % in copper (average-

samplesof several meters length)and thus the Erik's and the John's



mines have shown: 3,19. 3.20, 3.24, 3.25, 3.43, 3.51. 3.60, 3.73,

4.10, 4.13, 4.17 % in copper.Outside of these richest parta Zones

or belts came with lower copper-percentageat 2-3 % and later on at

1 - 2 % and lower. The work should be run bn the followingprincip-

les:

By preparaterywork (runningof stulms)the richer parts are

pointed out; here..z.the richest centralparts with an average of 3 %

copper or more can be worked separately.And likewise the middle-

rich impregnationszonescan be worked by themselves.There is conse-

quentlyat the working an apportunityto mine goods of a different

copper-percentage.How low the copperpercentageshouldbe allowed to

go depends on the preparingexpensesand the conjanctures.I should

suppose that it would not pay to handle goods lower than 1 % in cop-

per, or probably a little below 1 % copper.The low-limet can, how-

ever, not yet be determined.

The eparagmlte-oreis namely prospectedat 3 mines (stulms)

partly with field-stulmsand Cross-cuts(in the John'smine also by

a shaft) in the Ulveryggenmoantain;namely the Erik's, John'sand

011e's mines (see the detail-maps).The distancebetween these mines

is:

hetween the Erik's and John's mine 336 m.

" John's " 011e's " 330 ".

The stulm-planein the John'smine is about 36 m., and in the

011e's mine about 20 m. above the Erik's mines stulm-plane.The

three mines are situatedafter each other pretly near, but not exact-

ly, on the stretch-direction.In each of these minee-outsideof the po

poor impregnation-veins with richer impregnationwith 3 % of copper

an higher, and zonss with middle-richimpregnationbetween1 and 3%

in copper have been ascertained.Hereabouta person can be easily

convincwsby going into the mine and knock out samplesat different

places. At the run of the stulmsproceeded a serie of average-samples

was taken and these are alreadyassayed. In additionto this, a few

menths age a very comprehensiveserie of average-samples,represen-

ting pretty neax every meter in the stulm was taken. These latter

average-samplesan though not yet assayed.When these assays are

completedand Marked ln on the mat, it will give a very good know-

ledge of the extensionof the rich parts in the three mines (Erik's,



John's and 011e's). When the assays are completedand deliveredto

me I will give a more specifiedreport. In the meantime I Only want

to explain that in the Ulveryggenmountain severalfields are worth

working holdingmore than 3 % in copper and ålso other fields which

would pay to work carryingbetween1 and 2 % 1n copper.Å calculation

has been laid before me showingthat in the sparagmite-fieldalready

ore-areashave been ascertained:

with at least 3 % of copper 295 m2.




11 2 % 11 3150 "

11 11 " 1 %




1585 "

By studyingthe mining-maps,the ap to this time made assays

and, by walking aroind in mines, I get the decided opinion that here

was not figured too high. But as in the near future detailed assays

will be at hand, I wiah to expressmyself about the ore-areaand the

production,materialfirst when said assays are aompleted.

Ontside of the three m1nes ftuther a whole suit of excavations

across the lodes stretch towards S.W. in the Ulveryggenis performed.

Hereby is as certainedthat the lode is at least 1 kilom. in length.

The Erik's mine wituated furthesttowards N.E. in the Ulveryggen

seems not to belong to the richest parts of the lode. In the more

centralparts at the John's and the 011e's mine, and at the pits S.W.

of the 011e's mine, the copper-percentage,countedin average appears

to be higher than at the Erik's mine. It is here dealt with a large

field of which I have the best hope. The ore can be delivered cheap.

The miningworkwill certainlybe burdenedwith a considerable

length of prospect-stulmsbut the very mining of the ore will become

cheap.To what price a ton of ore should be countedat, will princi-

pally depend on how low grade in copper that can be taken along. If

goods as I believe,clear down to 1 % coppel or probably still lower

should be taken the mining-expenseswill come very low. I wish, how-

ever, to postponewith expressingany opinionabout the estimates

until the assays are fully ready, as it than will be better informa-

tions as to the ore.areannd the mining-relations.

Preliminar remarks

about the treatmentof the ore.

The mining-workshould and Oan be so arranged,thnt, the richer

goods with in average 3 % in copper (or probably a little higher)



and the poorer goods, with an averageof from 3 % in copper and down

to 1 % in copper (and probablya little below are kept separatelythe

rich goods I count at an average of 3 % in copperand the poor goods

at an average of 1 1/2 % in copper.There wilt undoubtlybe much more

of the poor goods than of the rich. I will first refer the different

hitherto gathered estimatesand testo performed.

Chloreousroastin and extraction.

Test performedat Talun, under the managementof K.A. Aaker-

blom (sincemany years superintendentof the Falu Extractionworks)

showed:

The ingoingofe held 2,17 % of copper

The refuse held 0,17 " " "

The less in the refuse was consequently- 8 %.

With a supposiseyearly productionof 100,000 tons of ingoing

goods K.A. Aakerblom oalculatedthe oonstruction- expenses for

extractionworkto 1 million Norw ian crownsand the running-expenses

(inclusiveamortization,engineerwagesetc, etc). to 10 crowns pr ton.

With a supposedyearly productionof 10,000 tons of ingoinggoods

Aakerblom countedthe construction-expenses(inclusiveamortization

etc.) at 17 crowns pr ton. The conditionfor this estimate is that

the copper is deliveredready, as refined copper.An eventual small

any economicalconsequenseworth mentioning,is not taken into con-

siderationat the income-calculations,



The Ellmore - process.

A test (certainly,in proportion,in small style) with sparag-

mite = ore showed:

The ingoingore held 2,47 % of copper

" refuse held 0,40 %

" concentrateheld 23,56 % "

This concentratewill later have to be treated for the produc-

tion of metallic_copper.An other test, not with sparagmite- ore,

but with slate-oreshowed:

The ingoing ore held 0,69 % of copper

" refuse held, at the highest o,19 " " TV

" concentrateheld 17,29 % " 11

The loss at the very Ellmore-process,can in accordancewith

these tests, be put at 15 - 20 % of the copper-substancein the

raw-ore,to this the loss at the treatment of tha concentratefor

producingmetallic.copperwill come. The total loss of metal should

certainlybe put at 25 % - 1/4 of the copper-substancein the ingoing

goods; very likely the loss shouldbe put still a little higher. A

prospect on a yearly productionof 100.000 tons of raw-ore (without

any considerationto the miningwork)gives a construction-costof

crowns 325.000and running:expensespr ton, 8t the highest 4.50.


To this though the expenses for the treatment of the concentrateinto

metallic copperwill be added; if a smelter is built at the place

I figure this expenseto about cr. 150 pr ton copper (the cost is

besides to a high degree pending on the copper-substancein the con-

centrate). If, in order to reduce the loss of copper at the Ellmore_

process, a concentratewith lower copper-substanceshould be taken

for good, the expensesat the later trestmentwill be destinctlyhig-

her; for ore with 6 - 7 % in copper the smelterexpenses,with the

conditionsas they are at the Ripperfjord,can be put at 300 pr ton

copper.Experimentswith the Siemen - Halske's electrolyticprocess

are now going on, but any results are as yet not known.

My personal remarksabout this.

The chloreousroastingwith the subsequentextraction (in order

to be short this will in the followingbe called the Falu-process)

works empiricalwith small loss of copper (about 8 - 10 % of the in-
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going goods) but the cost pr. ton comes high. The project is, with

a yearly productingof 100.000 tons of raw-ore, crowns10, and with

10,000 tons of raw-ore crowns17 px. ton. The cost by Siemen-Halske's.

process will probablyalso come up to these figures.When the ”sparag

mite-ore”principallycontainsquartz (silicidacid) and when the cop-

per-percentageof the ore is comparativelylow, a smalting of the ore

copper-mat etc. is out of the question.

It would be useless to work with any trials about this. I con-

sider it impossibleto use a metallurgicprocess which always will

come comparativelyhigh countedpr. ton ingoinggoods of such 10w-

graded (but in mining-expensescheap)ore which can be countedon

in the "sparagmite-ore".The bulk of the raw-orewill hold compara-

tively low copper-percentagebelow 2 % probably nearer 1 1/2 % and

such ore requires for preparatorytreatmenta cheap mechanicalpro-

cess for prelimlnaryproductionof concentrate.The older preparatory

methods cost pr. ton ingoinggoods a coupleof crowns,but give -

with so fine an impregnatedore, which here is dealt with - very con-

siderableloss of copper in ths refuse. The oil-processesare some-

what more expensive, (a prospect gives the costs at the highest to

4 1/2 crownspr. ton raw.ore) but has the advantagethat it works

with smallerloss of metal. I have confidencein the oil-processand

I go out from this being the mest rational at the •Ripperfjord(N.B.

there is at present a whole serie of oil-processes,which of those

should be selected,is hard for me to tell as I have not had any

experiencein the differentmethods. The question shouldbe ware-

tully vintilated).

My position is thus:

Oil-processfor the poor goods. It may be that it also would be

the most ration to use the oil-processeven for the rich goods with

3 % copperor higher. I considerit though more probably that it

would pay best - to avold the, with the oil-processconnectednot eo v

very small loss of copper for the rich ore to use a met 11urgic

process although it is more expensivepr. ton raw-ore.There might

be to choose between the Palu-process,which is an it its details

well known, working - method and the Siemens- Halske'selectroly-

tic process,which, however,up to date is verY little worked up.

Of direct smeltingof the "sparagmite-orenit can not be any question.

In ordex to closer investigatethis question tests in a greater style



should be made with:

The oil-processwith raw-ore holding about 1 1/2 % in copper.

The Palu-process(or the Siemen-Halske'sprocess)with raw-

ore holding 3 % in copper.

More than one test with tAe Falu-processwould hardly be

needed.

The Brathammermine and the slate - vein.

The Brathammermine is, countedby the high-way, situated

about 5 - 6 kilom. from the bay or about 6 - 7 kilbm. from the pro-

posed location of the smelter.The vein is an ffore-veinn,cutting

through the enclosingmineral's slajtynessplan.This stands pretty

near vertically(encline85° towards S.E.) while the vein lies with

an encline of about 300 towards S.B. The vein is run to a length

of 50 - 60 m. and towarde 40 m. along the encline. The thickness

of tha vein is in the middle-parts0,6 - 0,8 m. but gets narrower

towardsthe ends (in horizontaldirection)and is here 0,1 - 0,2 m.

The vein is a calcareousspar-quartz-veincarryingsome copperpyrites

and sulphur-pyrites.Some ore holding 7 % in copper has been picked.

But the vein is comparativelyshort in length (stretch),not very

wide and not carryingparticularlymuch copper.The adjoiningso cal-

led "slate-veinncarrieschecked copperappearingpartly in quartz-

noduls and partly impregnatedin the slate. The vein has been unco-

vered at quite a few places to a length of about 450 meters but the

differentimpregnationsare not found on the same level. There are at

the differentalatyness-zones,which to a high degree will complica-

te the work. When hereto comes that the impregnationis irregular,

and in my opinion, taken as a whole, very poor, I ascribe this wein

little or none technical- economicalvalue.

Prom the Brathammermine now a stulm is run to the slatevein

(Witt's shaft whjoh now is_12 m. deep). According to miningchart

this stalm Shall in a straightline be 155,2 m. long and it shall

come in to a depth of 34,7 m. below the surface (= 22,7 m. below the

bottom of the Witt's shaft). At my visit tha stulm (with bends

counted in) was about 130 m. long. Consequentlyabout 25 -30 m.

remain before the slate-veinis reached.Each meter of stulm costs

(with timbering,rails etc.) about cr. 80:-.



The remaining costs will thus be crowns2.000 - 2.500. In

my opinion there is no reason for that this stulm should be con-

tinued. When there are great, promisinglodes, work and capital

should not be splittedby simultaneouslyprospectingin lodes which

in my opinion give small promises.

Johan H L Vogt


professor.

ChristianiaAug. 24th 1907.


