T..
o

)
SialTe 5

P

< G Leer 47{' 1 "- Z/:m‘“ 1 AR TR f'})\;’n-{, % i;f;[i;
an b Mor ge @eo ogn Ko Liusrsoials ‘
—. “e
B@rga wivet Norges Geologis

Undersakelse

| Rapport nr.i.

ai as and Kvsnangen

and the Alten Ggggerwarka in the dagartments of Finmerken and

it
Tromsg, Norway.
f g/W% | mé‘!&/fjﬁ}u | % T e

The situation of the several mines, which will be

described here, shall be determined when treating the different
mining flelds, having first reported on the

History
of the works.

Already as long ago as the year 1740-50 traces of
discoveries of copper ore in the Kaaf jord in Alten had been found.
Some shallow workings sre traced not far from the church near to
the shore of the fjord, but as no wbrking has been made there,
after that actual mining began here, S weln Han probably been
considered too insignificent to'&eserve being worked.

0f more importance was the discovery of copper
pyrites on the 1little peninsula of Salkko Banja between the
Baaf jord and Kveenvig, The‘ore wag found in pockets and lumps
of the size of one cub. feet, and even more was found. This
deposit was worked for some time after the beginning of actusl
working at bhe Kaaf jord, and some very rieh.copper ore wes mined
out. »In the year 1826 the English Consul Crowe was shown &
plece of copper pyrites from the Kaéfjord, and this induced him
snd Mr« Woodfall io begin prospecting and mining at this place.
Until the year 1833 the ore was shipped to England, but after
that time & company with s capltal of £ 75 000 was Pormedi' The

'building of smelting furnaces began, but these were first taken

in use in the year 1835 { e
i Norges Geologiske Uﬁd@fsgkgisgt

i

S I S

! - Bergarkivet, j




The Raipas mines in the Raipas mountain were worked

from the year 1845 to 1865, and the ore was sent to Bosekop and
shipped to the smelting establishment at the Kaafjord.

' At Kvenangen a company was formed to work the
occufrances of copper ore in the year 1840; the ore was sold to
the Kaaf jord copper works until the year 1858, when tHe two
companies were associated. The English company continued working
with moré-cr less profit until the year 1878, when operations
were suspended. ‘

After that Consul Persson of Helsingborg partly by
claiming the mines, and partly by buying had acquired all the
mining titles, the estates, waterfalls, forests etc. belonging to
the company, operations were resumed 1895, and ere now steadily

proceeding.

Situetion.

e s et

The mining £leld of the Keafjord district is situnted

on the northwestern side of the fjord, which ie an inner continu-
ation of the Altenfjord on 69°57' Iat. and 23° East of Greerwich,
and between Tromsg and Hemmerfest 110 miles from Tromsg and 44
miles from Hammerfest. All the mines are situated near to good
harbour in the Keaaf jord.

The Raipag mines are situated sbout 275 meter above the
gsea~-level 1n the 1little ﬁaipas mountain between the Altenelv and
the Tverelv 1,6 miles from the Raipas estate and 3 miles In south-
easterly'direction from the little trading place of Bosekops, The
ore 1s conveyed by road to BoseRop and from this place ig shipped
one mile to the Kaéfjerd,_ |

The mining fleld of Kvemnangem 1in the department of

Tromsg is situated on the Bastern side of the Kvenengen fjord

20 miles in length and about 25 miles to the west-south-west of




"the Kaaf jord, from which place one can go to Kvenangen by passing
the beautiful and fertile Methis valley. To get to the mines of
this district; the journey from Kaaf jord mey also be taken by the
Langf jord and over the Alteid, 6 miles in length, to the Kvmnang-
fjord; and from thet place to Baddern and Kj=kan. The situation
of the many mines, which are lying spread, will be treated of on

reporting on the different mines.

Geological description.

Although the mines of Keafjord and the other mines and
works have been viasited and examined by many experts, surveyors
of mines and other scientific men, 8till the literature on this
subject 1s very scarcej the following treatises and reports will
be referred to, viz: '

H.Ce Stregm. Mag.f.Neturv. Anden Reekkes lste Bind 1833.

Russegger. Archiv f. Mineralogle, Geognosie etc.

Of Yttergens HNamugeript.

Mearmuscript.
Mamuscript 1826.

Fr. Schﬁkz‘ Managing director of the Altens Kobberverk at
: : present. Several menuscripts and reports.

O st Qs O 0

On the geological mep of Northern Norway, executed by
Dr. Tellef Dahll, the formation environing the Kaaf jord is
indicated as belonging to his Ralpag system or the devonian
formation. The rocks in this system, which occurs on several
pleces within Finmarken, although with relatively inconsiderable

extent, consist of yellow and green sandstones, hard clay-slates,



yellow and brown dolomite, and sometimes of conglomerates.

Dr. Reusch, however, considers this system to be
much older, probably belonging to the gambriasn formation.
Bergmester Strem in his before mentioned treatlise has adjoined
a 1ittle geological map, upon ¥hich the following rocks are
indicated, viz: ﬁicauquartz,sahiats, diailage rock, limestone,
¢lay-alum eglates, end chloritic schist. The higher mountains
surrounding'thg Kaaf jord consist of mice~ and ggartmeaehiate belong=

ing to the @sisa system of Dr. Dahll or the gambriasn formation

according to Dr. Reusch. The so called Raipas system has been
broken through by amphibelie rocks, being the orebearing rocks,
with which the ¢copper ore accurreneés are connected. This
emphibolic rock on both sides of the Kaafjord is greenstone or

a magsive dloritic rock, middle to finely granular, composed of
feldspar, green hornblende, and sometimes some chloritej and within
thé bounderies of this eruptive masses all the many mines and
workings of Keafjord ere situated. These dioritic eruptives
generally appear as ranges of rounded hills and betwaen them
violet to greenish schists are met with. The copper ore occurs
within the diorite in lodes or veins of a coarsely granular quartz
and coarsely gramilar, often somewhat reddigh dolomite-spar into
irreguler masses mixed without order. Thus these occurrences are
of a quite different character than the deposits of iron- and
copperpyrites occurring in schists, probably belonging to the

gembrian-silurian formation; end generally found in the vieinity

of eruptive rocks, and with & striking direction often parallelll
ﬁo the stratification of the surrounding schists; deposits pf this
kind are represented for instance by the occurrences of Raros,
Undel, Yttergen, Vigsnes, Sulitelma, etc.

Besides the above mentioned rocks gray clay-sletes and

black slum-slate are met with at several places. As yet fossils




have not been found. By this occasion it will be noticed, what
Russegger remarks concerning this matter: "In the schists no organic
matter or rests generally ere observed; however Director Thomas
showed me pleces containing substances that I consider to be
trilobites, but which I could not determine."

Dr. Reusch has observed same-pfominencea‘in the dolomite,
which he considers possibly might be corals, very much altered.
Besides, gray and black limestone (black marble) is met with, as
also a finely granular to amorphous dolomite of an impure white or
somewhat reddish colour penetrated by veins of guartz. It is on
the surface of this dolomite that the above mentioned prominent
substances are found. In the Mathigdal to the south-west from the
EKaaf jord sandstone and quartzite is met with. On the southern side
of the fjord at the mouth of the river Ongajokka there is to be
geen a small landscape with terraces, and a similar one with the same

height, when the Kaafjord river discharges into the fjord. Dr. Reusc

has found the helght of these terraces to be 61 meter.

The Raipas mining fileld.

The geological fcrmation here is the following, viz:
undermost stratified sandstone dipping 30°-40° to the south-west,
and upon thls clay-slate with the same dipping is found. Above this
‘the ore~bearing rock, being two beds of & reddish dolomite dipping
809-60° and separated by an indurated grayabrewn clay-slate, 1ls met
with. In both of the beds of dolomite (the lower being 24 meter, the
upper 20 meter and the separating bed of clay-slate 10 meter inm
thickness) several veins and fissures, forming a network, filled
principally with peacock copper ore, some copper pyrites and copper=

glance, occur.



. The mining field of Ewsnangen.

On going from the Kaafjord to Kvenangen trough the Mathis
valley, quartzite and mica-schist with slight dipping is at first
met@with. Nearer to the Kvesnangen thick beds of dolomite similar
to the aorregpénding rock from Kaaf jord and Reipas ocour and within
these an extenslve greenstone or dioritic rock has bfokan through,
to which a widely spread systém of copper ore»beéring veins of calce
spay 1ls connecteds Thus the formation is on the whole analogical
with that of Kaafjord and Dra‘Dahll on his geological map also indi-

cates 1t as belonging to his Reipas system.

icel composition of the lodes.

Generally these veins carry but few different gpecimens of

minerals. 1In Kaafgord,cog@er‘pyrités in larger or smsller lumps,

nodules or muggets; iron pyrites sometimes in big lumps; coarsely
9granu lar gaarz‘ "

granuler Somewhat reddish dolomite s ar; galc spar sometlimes erystel-

lized in scalenohedrons, pretty abundant ma netiauiron re

aggrega~
tes of gpidote, apatite, and the constituents of the dlorite-feldspar
(plagioklas) with green hornblende and ghlorite occur. In a breccie

of sandstone above the old smelting house gopper

rutile, and brown turmaline are founds

Raigasn
The principal ore here 1is

copper pyrites and gopper
line dolomite, calespar and twing of gcelenchedronss In the upper

ekc.ck,wo hﬁr,ore; besides some

further occur guargg large srystal»

lanceg

further some pescock copper ore, iron pyrites,

magnetic iron ore, and gpecular iron, galcspar, dolomite and guartg
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are found. Native gulphbur has been found drusy in cavitles in a vein

of quartz. &rsengc (except inconsiderable in Edward's mine), anti-

monlum- and bismuth-minerals have not been found.

The many mines belonging to this distriet are all situated

within the boundsries of a mass of greehstone extended on both gides

of the fjord. It seems to occur here four different systems of ore-

bearing veine &r zones, on which the following mines and workings, on

g8 range from the Mathisvelley

to the south to the lar

northerly direction to a length of about 125 miles, have been driven,

viz:

Colletts workin

Ditlews mggag

1l:»

2.- Nard's or the little mine;
3¢« The old mine with the north and south wobkings;

g, to the north Bachke's lode;

Lowm

Dew=
6-"
Vam Mancggfa(mina;

8.~ Rypers mine.

Besides should be mentioned:

24

Wilsogfs,mine;

Hoskin's mine;

Hew ;ode;
West & Cate's lodes;




The veins, occurring pretty regularly within the dlorite,
generally have a striking direction North-South and generally a
westernly dip. They are principally composed of calespar and quartsz,
in which the copper ore sometimes with a little iron pyrites occur
in lerger or smeller magses, nodules and nuggets, and sometimes is
dessiminated in the veinestone. They have a variable thickness
smounting to 4.5 meter and even more. Sometimes it occurs that a
veln forks eventually that velns from a junction,and in that case
conelderable ore bodies are to be found at the places of the junction.
More seldom faults ere observed.

. We will now more closely treat the different mines as fapr

a8 they are at the present accessible for examinaticn.

l.= The Thomas! mine is considered to be situated on the lowest
system of veins and the vein seems to beglin not far from the
present concentrating works. It hes been followed to a length
of about 2000 meters The mine is lying in the utmost northern
pert of thig vein asg far as it 18 knowns It 18 opened up with
a sinking 14 meter deep, from where stopes have been driven to
both sides 12-24 meter, and which has ylelded rich copper ore.
One adit level Bor the present driven 24 meter, when continued
120 meter pr@babiy will reach the veiln 32 meter below the bott&
of the sinking. Some shallow workinga'are driven in the eontin
vation of the vein to the sogth.

2¢= The Ward's mine or the Little mine is situeted on the second
system of veins. This is the deepest of all the mines in the
Kaafjord é4nd in level with the fjord ebout 32 met. below Jard's
deep adlt or the grosscut, now called the _ '

Trelease states, that from the Ward's mine the output was good,
and that there has also been done a good deal of works Althoug
not demonstrated by actual exploration, there seems no doubt

but that both this and the old mine workings'are}an the same



vein. Werd's adit was before driven to a2 length of about

200 met., and it is now decided to continue the driving to the
South workings of the o0ld mine a length of about 250 met., of
which some 100 met. are completed. A winzershall also be

: 's adit from the
southern workings in the old mine to the Ni%sf adit about 80

driven between Carr's adit now called the Sture

met. in the dipping direction or 45 met. perpendicular height.
Mre Trelease remerks, that as the ground between and above
Werd's mine and the old mine's south workings is quite unexploe
red to a length of more than 400 met., the intersection of ore
bodies at this depth from the surface would give lmmense

guantities of mineral, which could be worked very cheaplys

with the

Concerning

this lode Mr. Trelease remarks thet it ie of a large and
masterly charecter varying from 4 to 15 feet in Width and in
places still much largerg, its chief composition 1s a mixzture
of quartz and celespar, through which the ore is disseminated
in more and less quantities, ylelding from 4 to 5,5 tons of
ore per fathom cubilc of about § % of coppers

The South workings are opened up by the Sture's

adit, which reaches the vein on a length of 329 met. Here a
large ore-body is traversed on a length of 12 met., and its
continmiation is proved 20 met. to the South and 50 met. to the
North. According to Mrs Trelease these workings alone in %
yearse contributed over 18500 tons of ores After that time ore
wes worked out below the Sture's adit, end from these workings
most part of the output in the years 1875-76-77 & 78 was deri-
ved. In the southern contimuation the vein has been abandoned
at the length of 90 met., and a crosscut 30 met. in length has

;,r~*ﬁnfaﬁ%ewe%mésﬁmaﬁ4ﬂabove this
Noxoe° Cooloq:uka Lzu Cf:

been driven in the footwwa

,m«».
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the vein 1s opened up in the said direction, and the ore 1s
mined out to a length of 250 meta The continﬁation and prosg-
pective value of this vein thus being satisfactorily proved,

a continued working beﬁween this place and Werd's mine may
strongly be recommended. The workings below the stupds adit
being full of water, ho close examinatlons can be made,-hﬁx _u«
no doubt also here‘tha veln continues. Bergmaster Dahll »
observes on this occasions "The vein continues in both mines
(Ward's and 014 mine) in the deepeét levels, and there is no
reason whatever to think that it will cease in the depth.

The North workings 4s connected with the Sture's adit
in the Soﬁth workings through a winze, by which the conveyance
of the ore takes places This winze has a dipping of 65° thus
not following tpe vein. The lowest adit in the North workings,

the Northern adit level, 1s situated 22 met. sbove the Sture's

adits. From the winze the ore 1s followed about 200 met., and
a good deal thereof 1s also mlned out. The ore, however, con=-
tinues in the level, and its thickness ls larger than the
' height of the adits Thus the contlmeation of this adit level
will enhance the prospects of avlarge output from this mine.
The innermost northern part aBove this Northern adit
level is not developed on a length of about 100 met.; thus also
here explorations can begine Hewsﬁer, 1t will be remarked that
a winze 1s driven here, in which there 1s rich ore, the thicke-
ness of the veln being 4 met.; stlll the hanging wall is not
reached. Through another winze the North and South workings
are also connected towards the south. The North workings are
in qonnection with the surface by means of two winzes called th

Shallow and Ral

il

estimated to be about 4 met., the known length being about

lroad 1levels. The thicknese of the vein may be

400 mets Further to the north one deposit has recently been
discovered which is probebly in connection with the Woodfall's



mine. In the dipping of the vein a sinking (Bachke's sinking)

has commenced, from which place a winze shall be driven to the

North workingss

The quéfallg mine west of the Ward's mine is driven on the third

zone. In its northern contimiation Backe's mine is with all

probabiiity situated, the vein-stone being of the same character
in both mines. The mine is on the 80 fathoms level in connection
with the Ward's mine by means of a crosscut 80 met. in length from
the Nils' adit. Below this level 3 sinkings have been driven; the
middle being 32 met. deep has yie;deg rich ore. ?helgine is opened

from the surfsce by means of the South- and 40 fathoms adilt levels,

and both are connected with the surface by 2 shafts driven on the

vein. Below these adite the S50 and 80 fathoms levels are situated.

In the VWoodfalls mine the fein‘has a dlp of 70°9-80° to the West and
that of the Ward's and the 01d mine 25°-300 also to the west, the
gtriking directlon beling northusouthérnly ; thus these mines will
form a junction in the depth, and with all probability large ore-

 bodies will be formed at the junctlion points.

5."‘

Be=

Mitchell's mine 1s situated within the fourth system of veins, and

in the contimuation to the south the Garl Johans workinge, end to
the north some other occurrences as for instance Mancurs, Rypers

end several more mines are lylngs

The Carl Johans workings are situated on a hill to the northwest

from the directors building. The output from here has been good,
the thickness of the veln amounting to 2«4 met.; the length of the
occurrence ig with certainty known to be 400 met. On this stretch
only shallow workings have been made. .

The Mitchell's mine 1s in connection with Woodfalls by means of

Mitchell's deep adit. Here 2 velns seem to ocours Estimated by
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the workings on the surface and the old waste heaps, the mine
seems to have been worked some hundred meters. The thlckness of

the vein may be estimated %0 be 1-1.5 met.

.= Manocurs mine 1s situated further to the north, and is only worked
to a length of 50 mets; being full of water no obgervations can

be made for the present.

8¢= Rypers mine 1s the last mine on this méin. It is opened by a
deep adit level. The thickness of the veln may be estimated to
be 1-1.5 met., and the output from this mine is reported te have

been goods

The mining field of Raipas.
The Raipas mine is situated about 275 met. above the

sea-level on the summit of a mountain range of the same neme. Here
several veins have baen worked, the principal eamong these being

Iabauchire g veins There are 4 large and some sma ller veins, which have‘

been opened by 4 shafts and adit levels and crosscuts and followed to

a depth of about 360 met. from the surface, having for these dlstances
yielded fair returns. The walls are vegular and well defined. The
lodes are composed of limestone (heavy spar is found in one of the veins,
and frisble gossan, in which as also immediately in the dolomite itself '
peacock- and yellow copper ore, copper glance, blue and green copper

carbonates are met with. Sometimes the mineral is so finely disseminat-

'ea, a8 to be invigible to the eye. These lodes or mineral velns are of

2 very pecullsr gharacter, subject to great and sudden fluctuations

both in size and value, ylelding from 2 to 40 % of coppere. Generally
one cubic meter of the vein yields 2/3 ton of ore with 67 - 7% of copper
Large quantlties of ore containing between 30 % and 40 ¢ of copper have
been produced, and the indication contimued very promising in the bottom

part of the mine, when operations were suspended in 1886 on account of




the water, as the natural drainage point had been reached.

The Kvenangen mining field.

is situated 400-600 met. above the sea-level. The number
of mines and workings, which are spread in this extended district
are numerous, and the deposits are upon the whole analogieal with
those in the Ksaf jord district, in as far ss they occur in veins of
calespar O.5-2 met. in thickness in an extended eruptive rock, green=
gtone or diorite. The following mines and workings have been driven,
vizs

1.~ PBdward's mine;

5 2.~ pfaxes mines Nos. 2 & 33

Be= Kizkan mineg

4,- E, D & F mines or the 014 mine;
Se~ The A mine;
Be= The G lode;
; 7e» The C mine, upper & lower:
8«= The Badder river workings;

~ Q¢= lNagnus mine;: ‘

10 - Mai;a,gine;

1l.~ Gedarg mine;

12.= The "#" or !

;rites lode.

l.= The BEdwerd's mine 1s situated 350 met. above the sea level at a

distance of 3300 met. in southern direction from the estate of
Ejsken at the Kvenangen fjord. The vein composed of calespar
and guertz and some chlorite, striking northesouth with a dip -
of ﬁboutvéﬂe towards the east does not occur immedilately in the
diorite, but in a bed of graphite schist about 12 met. @én thiakw‘
g nesss The ore being copper pyrites occurs in thie schist in the

form of larger and smaller masses and nodules and sometimes
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disseminated in aseoclation with some peacock copper ore. The thick-

ness of the vein is variable being from 0.5 to 1.3 met. The mining
ﬁorkings of elder times was reduced to & sinking about 18 met. deep,
bvahich the vein wés followed 18 mete in its striking diréctian; At
the presgent 3 adit levels have been driven; by.whieh plenty of rich
ore is met with in all the workings. The produce ylelds 4,08 %, 6,18%
& 8,02 % of coppers ‘Thus this mine, having e very favourable situati-
on, may be ccns;éered to hg of great prospective value.

The_Saxe§,&ineab.N°? 2 &8 are situsted st a distance of about 40 met

in northern direction from the Fdward's mine, and ite vein is probably

~perallel to that, on which the Bdward's mine is worked.

The N° 2 mine is an open guerry about 20 met. 1in lenghh and
4 met. deepj the ore is copper pyrites in a vein of calcspar sbout B
mets in thicknesss 1In the N® 3 mine the indicatlon 1s simllar to
that in N° 2, but less working has been done here.

The Kjeken mine is situated close to the vein of the Edward's mine,
and has been worked for peacock copper ore, occurring on fissures.

Almost all of the workings are accessible.

The B, D & F mines, also called the 01d mine, are situated 2600 met.
in essterly direction from the Rdwerd's mines They are the mines
most worked in this district, and sccording to old reports, the output
of copper ore has been large and rich. Some of the workings here are
not accessible on account of water.

In the contimuation of the old'mibas vein towards the sast

the "A" mine is situated. This is reported to be the oldest of all
the mines in the district of Kvemnangen. Here a shaft 20 met. deep
hes Been driven and in connection with an adit level reaching the veir
On both sides of the shaft thera are left about 0,5 m. thick messes
of very rich copper ore. The mine is for the present only partly

accesgsibles
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The G lode or vein is striking parallel to that of the 0ld mine at a

- dlstance of 200 met. towards the east. The veiln can be followed to &

Tew

8.’*

Ga=

106 =

length of ebout 600 met., and the ore consists of'yellow,ccpper ore
aggociated with magnetic pyrites. Besides some sﬁall stopeé a sinke
ing about 15 met. in length and 12 met.deep has béen driven. The
thickness of the vein, as far as can be observed at present, 1is

0,75 mets On a depth of about 40 met. perpendicular from the sure
face an adit level about 50 met. in length has been driven. This
adit, however, is not as yet driven so as to reach the vein, but on
continuing the same, the extension ore fleld will be reached, and

no doubt much ore might be worked out. Possibly the vein of the old

mine may also be reached by the seme adit level.

The § mines, upper & lower, situated to the south from the A mine,
are not much worked and seem to be of less importancej but the vein,
composed of calcspar and quartz, carries nodules of copper ore of

more or less size.

Baddern river workings. On the northern side of the Baddern river

there are some small mines as the Bergmarks mine, the Saxes mine Noaﬁ
and some other workings of less importance. The vein of the Bergs»
merks mine carries 0,5 met. of iron pyrites, however, it is not as
yet so much worked, that the solid rock has been reached.

The Saxes mine N° 1 is situasted in north-westerly direction

from the before nemed. The vein strikes on a slope, which for the
present is inaccessible. According to old reporte the prospects

shall have been very promising.

The Megnus' mine, situated to the north-west of the Saxes mine N° 1,
hag been worked but very little.
The Mallas mine is situated in north-westerly direction from the

Megnus' mine; only surface workings have taken place. The copper
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ore occurs in nodules in a veiln of calesper 0,5-1,5 met. in
thickness. The vein can be followed on the surface to a length of
125 met. It ig probable that the Magnus' and Malla mines are :

aituated on the same vein.

The Cedars mihe is situated to the north-west of lallas mine and

about 520 meter above the sea~level, 5,6 miles from the estate of
Kjakén and 5,8 miles from the Baddern both at the Kvanangen fjord,
and is the mine latest worked in this district in the times of the
0ld works Concerning this mine it should be noticed that its vein
is of another character than the other occﬁrrencee in this district.
Ite striking direction 1g north-south and the dipping 1s perpendicu-
lar or étrongly tg the wests Ite known thickness is more than 8
met., but the checks are not yet resched. The output has been
large and righ from compaeratively small workings. Eight years
subsequent working has proved, that the lode eontimies both in the
striking directlon and in the hanglng and fort Wallvas also in the
bottom part of the mine, and in no part dead rock has been met with.
The 'velnkstene is & yellowish white, reddish or greenish gray
amorphous quartz with conchoidal fracture resémbling filint. The
copper ore occurs in thie vein-stone more or less richly dissemi-
nateds Analysés of the richly disseminated ore from the Cedarsv
mine have given the following resulis:
le= 5,53 % copper; 7,81 % sulphur; 70,34 % insoluble.
Bie Biop M S goggg Mo B JogbeR M 8
2%214 % lime ?caabg 16 grams sil%er pr.ton; large traces of
: gold.
Be= 9,18 % ca@per, 13,01 % sulphur, 0,55 % lime, 54,78 % insol-
demg s M Ao oo oy BOB3 X quartse s

The three first analyses are mede at the lsboratory of the
copperworks of Helsingborg; the last is mede at the laboratory of
the Sulitelma mines.
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In northern direction from the Cedars mine, where the whole
field is coversed with loose glacial messes, sand, and erratic stones,
the oharaeterlstio‘quartz~vein hes been found, as also to a8 length of
full 1500 met. a mass of large stones of the peculiar flinty quartz
with copper ore disseminated into it has been met with. Thus undoubt-
edly the vein has the striking directlon indicated by the loose stones

and sarries rich copper ore in meny places.

Report of the working that talkes place at the present,

and spproximate calculation of the produce of the mines,

according to Dir. Fr. Schlitz.

The first working place is the Nils' adit level. As before

sald, this adit level will open up the field of the 0ld mine 45 met.
below the Sture's adit level. Before reaching the ocourrence still
180 met. more mmust be driveh» One sinking from the Sture's to the
Nils' adit level is already in works The entire length of the South
and North workings being 500 met., the thickness of the vein 5 met.
and the width (= the dipping streteh) about 80 met., the dlp being
350, the output should be 500 x 5 x 80 ® 2000000 cubic met. According
to experience from previous w@rking and the output of the recent
driftings one cubic met. ylelds 0,5 ton of ore with a copper content
of 8 % -~ 10 %; time the output from this place would be equal te
100.000 tons.

Further, as the second place working mey be considered

The continuation of the Sture's adit.

Here the vein of the North Workingg may at any time be
reached, the adit at present being nearly right across the sinking,
‘driven to meet the adit level with a length only considered to be
200 met., & thickness of the vein of 3 met., and a width of 30 met.,
the returns would be 200 x 3 x 30 = 18000 cubic met., corresponding
to about 9000 tons. -
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The third working place 1s
The winze in the North wo warki gs.

The length of this winge to the surface is 100 met.; according }

to recent reports the thickness of the vein is 3 met. and the length i

in the stretching direction 200 met. Thus this will give an output of ‘
100 x 3 x 200 = 60 000 m® or 30 000 tons of ore.
The fourth working place is . '

The Bachlke's sinkir In the beginning of the previous year

the driving of a crosscut between the Bachke's sinking,and the winze
from the North workings began. After having worked for a while, 1t
wag evident that the occurrences ara.running\on parallell veins: Con=
sidering this sinking, which is at present 40 met. deep, when continued
on the vein to the Nils' adlt level to be say 250 met., and having a
cbrreaponding length to that of the North workings say 200 met., the
thickness being estimated taul,s met., the output would be 200 x 15
xA250 Z 75 000 cublc met. cofrespcnding to 37 BOO tons of ore.
These figures give the‘appfsximate guantities of ore opened
up by the working of the previoué'year. )
Thus the returns would be the follewing, vigs
between the Nils' and the Sture's adits = 100 000 tons

" gture's and the Northern " - 9 000
" " Northerm and the surface - 20 000 "
" " Nils' adit and Bachke's sinking 37 500 "
it S

Total - 176 500 tons
According to reports from elder times one cublc met., as

before saild, ylelds 0,5 tons of ore, besides, there always results
gome smalls, which might be contracted by washing; thus the foregoing
fipure may be rounded to 180 000 tons.

Besides the quantities of ore, which may be opened up by the
before nemed working, there exist, as will be seen on the mep, large
areas to be mined sbove the adit levels of the South workings as also

in the North workings. l;¢p¢



19

As the first subsequent work should be recommended: 1

Trial borings with diemond drills te develop the Nils' adit

in the hanging wally in order to ascertain in what manner the veln is
lying on level with the Woodfalls and Mitchell's mines. There is alse
occagion to explore the hanging of the North workings, in order to
ascertain with what thickness the vein in the Bachke's sinking 1is
occurring, to be in the position to drive with safety proper prepara=
‘tory work,.‘A valley runs on the back side of rthe affica building by
the Carl Johans workings and along the Mitchell's wmines, from whence
ghort and convenient trial holes might be bored, in order to prove and

develop the veins.

Bucceeding work.

At the seme time as the drifting already in operation is
continued, the crosscut from the Werd's to the Woodfall's mine should ‘
be reached, in order to be sgguainted with the manner in which this
has been workeds The same operation should also be undertaken concer=
ning the Mitchell's mine« As soon as the vein of the South workings
18 reached by the Nils' adit, there should also be made preparatory
work for mining on a lower level by means of a deep adilt on equal
height with the fjord. Thie adit level must be situated in a manner
facilitating the subsequent mining. The sald adit level will be about
400 met. in length before reaching the velns, the perpendicular height
between the Nils' adit and the éurfaee of the fjord being 32 met.

It is worth,noticiggfthat.Mr. Trelease remarks on this
occasions "This question Adits must have the first consideration of
whoever will undertake the further developement of this mineral fleld,
and when such heve been carried out at the 3 above nemed places, I
have not the 1eaat'dmubt* but that immense deposits of mineral will be
laid openy and in looking at these concern, eollecting the Alten

mining field as a whole, offers chances not met with every day, and I
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have not the least hesitation in saying that there remains many

valuable pleces of ground to be opened up."

roximate calculation of the quantities of’dgg

to be mined above the proposed deep adlt level.

ghe.Ward's-minﬁ. Supposing a width of 40 met. and & length

of 400 met. with a thickness of the vein of 2 met. the output would
 be 40 x 400 x 2 = 32000 cubiec met. or 16000 tons of ore.

The Woodfalls mine. The width in the dipping direction to
the deep adit beling estimeted to 35 met., th§ length to 500 met. and
the thickness of the vein to 1,5 met., the returns would be 35 x 500
x 1,5 & 26250 cubic meter or 13125 tons of ore.

The width to the deep adit may be

estimated here to be 100 met. (this mine only being worked 80 met.
above the Woodfalls mine), the thickness of the vein to 1 met. and the
length to 700 metsj thus the output would be 100 x 1 x 700 = 70 000
cubiec meter or 35 000 tons of ore.

The 01d mine (South & North workings). With a supposed breadtk

of 40 met., & length of 500 met. and a thickness of the veln of 4 met.
the output from this plece would be 40 x 500 x 4 = 80 000 cublec meter

or 40 000 tong of ore.

The Mancurs mine. The breadth is estimated to be 300 met.;
the thickness of the vein to 1 met. and the length to 400 met.; this
would give an output of 300 x 1 x 400 # 120 000 cubic met. or 60 000
tons of ore.

iine. Here also a breadth of 300 met., a length of

400 met. and a thickness of 1 met. 1s supposed, by which the output
would be 120 000 cubic mets or 60 000 tons of ore.

In southern direction from the Ward's mine the Carl Joh

morkings are situated. Supposing here the breadth of the vein in the
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dipping direction to be 100 met., the thickness 2 met., and & length of
400 met., the returns would be 100 x 2 x 400 = 80 000 cubic met. =

40 000 tons of ore.

The veiln, situated lowermost, on which several surface

workings end sinkings, and towards the north the Thomas' mine is

situated, 1is not as yet taken into consideration. With a length of
400 mete, a thickness of the vein of 1 met. and a breadth of 100 met.,
the output would be 400 x 1 x 100 = 40 000 cublc mets or 20 000 tons
of ores. |

By this calculation the approximate quantities of ore, which
might be mined above the deep adit level without great cost for the

econveyance of the ore, should be obtained.

Total outputs

Quantities of ore, developed by the present wgrkingg, were

caleulated to be 180 000 tonsj

l.= from the Ward's mine 16 000 tons
2y ®. .1 Weodtelle O 12128 %
Bew ® n WItehell's " 35 000 "
4iw ) B T e 40 000 "
5‘* 1] it 4 ) i 60 000 k1
Gaw s " 60 000 "
Tem i 40 o000 "
86“* 1] it 20 000 i1
Total 464 125 tons

In addition to this the output from the different mines
during the period 1843-1877 inclusive is given below, vizs
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i o g “TORS TONS
Name of mine _ Total pro~ Metallie Average %
: duction ef copper of copper

- Walpas' worked durlng ST yeers

. 014 mine v 34 " 49104,576 2341,390 4,77
United g9 * 6585,285 292,898 4,45
Carl Johans : i 243,444 18,696 7,68
Mitchell's 1 "  1788,436 105,219 5,98
Rypers " " 935, 755 59,791 6,39
Wilson's & " 1033,188 71,122 6,88
Kvenvig 4 - 607,134 35,034 5,77
flancurs y 585,257 31,191 5,38
Melvig s * 49,009 2,756 5,62
Woodfalls gom. . ogis4 13,800 B850
Thomas' b 194, 709 17,973 9,23
Coles lode 4 7 64,863 2,652 4,09
me@angen 19 " 6803,758 503,565 7,40
'New lodes 6 " 216,250 14,726 6,81
. /Goncentrating works 5 M 313,572 14,167 4,52

¥ B R L DR S
Total production 81&26 458 4365,919 5,37

i i e i e

By this table it appears that the output from those mines in
the EKeaf jord that had béen worked during the period 1843-77 amounted
to 61291,267 tons of ore or round 60 000 tons, which have ylelded
2983,821 tone ofvmetallic copper, corresponding to an average cf

4,88 9. If to this is added e smelting loes of say 1 7, which may be
considered very low, as analyses on the slag in the old wagte heaps
have given 1,85 - 2,20 % of copper, the average yield would be 5,88 %
of coppers

; It may be considered that the output in the perioed 1843-77

. has only emounted to about the half of the total output of the mines
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 fr0m the beginning of the working; thus the total output would amount
to 2 x 60 000 % 120 000 tons, and this added tp the sbove calculated
464125 tons would give e total sum of 584125 tons, representing the
contents of ore in these deposits above the sea level. ' =
| With all probabillity 1t mey be supposed that the veins
continue below the sea level even so far as above the same, and thus
the content of copper ore would amount to 2 x 584 125 = 1,168 250 tons.
By the calculation of the production of the above named
mines,only those deposits which have ylelded & somewhat considerable
output have been taken into consideration, and the smaller and less
worked ones are entirely emittedf However, the occurrences in
northerly direction towards Melvig, those on the other side of the
Kaafjord in the'mountain SakkoWBag1aVat_ngavgg and also those in
goutherly direction towards the Mathis va;lez deserve to be noticed.
'In order also to calculate some production from thq%ﬁéposits it may
be considered, that the output from these places would £111 up the
above found figure to 1250 000 tons, thus corresponding to a production
of 81 700 tons.

There existed at these mines in the elder peried no esteblishe
ment to concentrate all the ore produced. Stéme of the ore, being
finely disseminsted in the gangua, wasg ﬁot utilized on account of
this lack; the ore could not be milled for went of stone-breaker, |
rolls etes Only the smalls, resulting by ﬁining and shooting, was
treated by hand-sleves. It would certeinly therefore pay to utilize
and concentrate the emalls and débris left in the mines and the waste

heaps.

2 year 1895 and its re

At first it wes important to make the adlis, partly filled
up with 1ce, accessible an& put the inaccessible workings in proper

orders Ag the most convenlent place to begin with, the 01d mine was
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'éhosan. This mine was in the best order end easiest accessible of
éll the mines,.having dowhfalls but in few places. After close
exemination it was declded to make the explorations and preparatory
ﬁorkings et the places before named. The principéi importance was
laid upon the development of the veln, not so‘ﬁuch‘attgntion being
given to the production of ore; still the output with only a few

men smounted to 500 tons, which were screened to yield410ﬁ20 % efji
copper. One bullding for dressing the ore has been establishedu éﬁna
griddle or inclined grizzley, with 50 millimeter and below this tw&
smaller with 15 millimeter interstices, are adapted to it. Also cn§\
1ittle concentration plant, where the fines are treated, is establiéﬁ%;
ede« The fines is at first sorted in 5 different sized classes #n |
one revolving screen, whereupon it is treated in 4 sing&awqompartmsﬁt
jigs. By this-treatmant a prodﬁca yielding 15«17 % of copper is
obtained out of smalls with a copper content of 2-2,28 %u}

The concentrating experiments,}giving such promi%ing resnlts,
1t was decided to adapt one complete establishmeht for dra%sing‘tha '
ore with stone-breakers, revolvingwscreens, crushingwrolleﬁs ete.

Also two ILinkenbachs vanning concantratsrs’to treat the slﬁ%es are
égtablished; These plants, as will be seen, are calculatedwpnly to

treat small quantities of say 15-20 toms in 10 hours, and thus may be
: - : |

considered only as trial establishments; by a higher pmoduce”iarger

i

plants must be established.

it

pnh
L
friad

Proposed new plants.
Lt ‘ g
Prom the foregoing it is evident that on establighing one

new concentration plant and smelting furnaces, not too 8Wﬂlh sizes
may be chosen, provided that they shuould be based on & ye&rl& product-
ion of sey at least 50 000 tons. To attain such a produﬁmieb would be

requireds ' - | /
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:' 4.« One concentration plant capeble of producing 40 000 tons of
copper ore in smalls, about 10 000 tons to be produced by dressin@
by haﬁd¢ This represente a daily output of 133 tons.

Such a plant might cost say about Kr. 300 000 and will
; require motor-power of about 120 HéP; The difference in gpecifiec
E [;;;éity between the copper ore and the gengue being considerable, a

bepe 4 quick and easy concentration can take place.
‘26"

_ ng 3510, nt for treating
50 000 tons of ore; such a plant ig caleculated to cost Kr.S500000.
100 H.P. is consldered to be required here.

B+~ Mining builldings, working of adlt levels necessary to attain the

proposed production: Kr. 200 000

4, Electric plant at the Mathis river % 100 000
5.~ New bulldings for workmen end gundry expenses ' " 400 000
Foundation capital Kr.1500 000

The cost of produging the ore per ton will be as follows:
To every ton of ore there are required 2 cublec met« solid mass of

rock & Kr. 5 per cubic mets, thus:

6Ex 28 = Ere 10

Gonveysnce of ore 1,25 Kr. prem®x2 - " 2,50
Dregsing L
Concentrating | s

Managing & sundry expenses e e

=secite

Totel per ton of ore ‘ Kr. 21,50
However, it has now been proved by the work already done,
that the ore both by hand-dressing and by washing mey be concentrated
to much larger comtent of copper. : :

g
i |
LA
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By screening by hand and concentrating the following results have

5 ~fbeeh obtained:

No+ Dressed by hand Coppeyx Congentrated Copper
AR TONS e percent. e RONE . : . percent.
e 9,74 1 16,36
W 11,700 8,98 2 15, 80
Total production :
5 11, 700 12,06 3 BT L
! in one month »
22 ; 6,600 11,22 4 : 17,32
e i ; from the little
B3 - [ i, 700 8,68 5 : A 13,64
: ; Ml trial concentra-
el ;  ting work.
g 11,500 12,08" 7 16,88 |
B0 15,800 11,82 8 14,82 . |
51 18,900 11,10 9 12,80 |
32 17,450 12,42 10 16,84 |
3. o e 104 1 15,56
WO 0 st 11 12 16,86 - ||
Total & average 148,750 10,94 : 15,19 ¢ X
. ' » b
: Analayses of some samples of the smalls having passed the fine gridi\ ne
w : j ;
No« 4 contained 3,19 % of copper f XA
¢ 8B W BEsE " " ‘ o
« 16 il 1’44 % it ] : ;f‘i:
@ 26 .._ﬂ_ 51 14: i i ‘/f
- 28 ~"a B8 0
Average 2,84 % of copper

By the dressing by hand of a produce of 500 tons, 150 tons No.1l
copper ore with a yleld of copper as in the table above and 350 tons
No« 2 copper ore were obtalned, which latter on analyzing gave No.25 -

2,18 % & No 27 - 2 .18 % of copper. Thidpacond class ore after being
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erushed and ceoncentrated mey evidently yleld e similar produce to that

B of the e¢ohcentrated smallss

Smelting expenses.

Considering the ore to contain 7 % of copper, about 15 tons

ore are required to 1 ton metallic copper, thus:

Cost of ore to one ton of Copper 21,50 x 18 = Kr. 322,50

Smelting expenses

Total coet for one ton of copper

The price of copper being say

Krs 300, =

Kr. 622,50
" 800,00

Net profit

Kr. 177,50

With an output of for instance 25 000 and 50 000 tons of

ore the following results will be obtained respectively:

Cost of gyoducing 25 000 tons of ore yearly:

Yining of 25 000 x 2 T 56 000 cubic met. 4 5 Kr.

& Kr. 250 000
.  Expenses for gonveyance of the output 4 kr. 1,25 = " 62 500
Dressing of 25 000 tons of ore @ 0 Be. 5 T 35 000
Concentrating " Mo ol w2 T 100 000
ﬁana_ement.&”aund.ie : MTvg e W N B0 000
PREIN S TR S : } L
Total cost of ore = Kr.537 500
Smelting expensess:
25 000 tone of ore with 7 % of copper will yleld about 1660

ton metallic copper; Iif as before the smelting expenses

are caleulated to be Kr. 300 pr. ton, that will give

Er. 498 000

Total cost of 1660 tons

If as before the price of copper is put to
Kr. 800 pr. tong thie will give 1660 x 800

copper - 1035 500

1328 000

~ Net profit Kr. 292 500
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The cost of concentrating and smelting plants etc. wae
caleculated to be % - . Kre 1500 000;
in a production of say only 256 000 tons, the cost

may be reduced with about one third, thus will be round
Kre. 1000 000

The corresponding costs by a production of 50 000 tons of ore
will be ag follows:

Mining expenses 50 000 x 2 I 100 000 m° 4 Kee 5 = Kr. 500 000
génVezance of output 100000 m° ot oa.eee o 288 000
ﬁressing of 50 000 tons of ore oM upo0 8 RSB0 000
Goncentrating " el . " o4.00% 7 ROD 00D
Menaging & sundry expenses ot o.00R 7 100 000

Total cost of ore | Kr. 1075 000

Smelting expensess

50 000 tons of 7 % coppsr ore will yleld say

3833 toﬂ‘metallic'copgsr, and considering

the smeliting expenges *to be Kr. 300 pr. ton, :
this will give ~ Kr. 999 900
o ; i "
Total cost of 3333 tons of copper . Kr.2074 900
Smelting price 3332 x 800 : v ok Kps 8666 400
Net profit Kr. 591 500

On a distance of about 2600 met. to the south of the Kaaf jord
there is in the Mathis river a 1arge’and splendid waterfall 45 met.
in helght, which will afford necessary and more than gufficient power
to the establishments; the cost of the electrolytic transmitting of
say 500 H.P. is calculated to amount to about Kr. 100 000.

The district of Alten is very remarkable for its extraordinary
mild climate, considering that 1t is situated so far to the northy and
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this circumstance 1s evidently owing to the moderating influence of

the Gulf-stream. It is of the greatest importance that the Altenf jord

never freezes, so that shilpring may take place ail the year round.
The middle~temperature in the Kaaf jord according to observations made
during 11 years is found to be + 1,2 C° Berley ripens in Altens

: The local stesmers are regularly trading between the Keaf jord
and Hammerfest, and the Keafjord itself will afford safe anchorage for
the largest vessels in all states of the weather.

The nearest telegraph-office is in Alten.

A large estate of an area of 3200 hektar or 7900 acres belongs
to the works. It is sbundantly covered with large forests of firs and
birehs. The splendid Mathis valley, through which the Nathls river,
sbounding in water, is running, might profitably be cultivated, and
especially be adapted for pasture and dairy farming. ‘

Approximate calculation of the ore deposit

of the Raipas m&ggm

The geologlical condition of the deposits of this mine 1s
treated above. The mine hes a depth of 60 met., and has been worked
to ah extent of 120~130 met. As before gald the thickness of the veins
is somewhat varying; according to Netto it has been 2,5 - 35,3 meter.
According to the gtatistical teble of the output of ore from 1843-78
thelggigas,gige has ylelded 12475,290 tons of ore, whlch have ylelded a
preducé of 841.080 tons of copper corresponding to 6,74 %. As it 1is not
with certainty known how long tiﬁe the mine has been worked, and ag
during the years 1843-44-45 & 46 about 1000 tons of ore have been
produced yearly, the total output from this mine may be estimated to
have been about 20 000 tons. The smelting loss having been at least
14, the ore might have yielded 7,75 % of coppers
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vein will continue in a similar way below the deep adit level sé

One proposed deep adit on 120 meter level willl develop
an area of 60 meter in height to be worked. Congidering that the

50
above the seme to a depth of say 120 met., and supposing an equal !
output for this conecern, the approximste produce would be i
20 000 x 2 2 40 000 tbns. Thueg the. total output to the fixed depth ‘
would amount to 20 000 % 40 000 = 80 000 tons.

In order to get access to the mine it will be necessary
to clear the deep adit and from thence pump out the mine in order
to reach the deepest level, and from this place eink a shaft in the
vein. One stesm-boller, plpes, and two pulsometers might eonveniantu‘
1y be uSedc

The distance from the mine to loading-place at Syggag neay
Bosekop is sbout 3 miles. The high road passes close by the mine,
and during the previous working period the ore was conveyed on thig
road by meang of horges. The ground being flat down to the harbour
the conveyance of the ore may take place at a cost of 2 Kre« pr. ton.
At Bugten there is a good harbour with sufficient depth for the

vessels.~ Thus, to put the mine in propér order to produce ore, is

requireds

le= A deep adit about 400 met« in length kr. 25 000
8.~ Boller, plpes, and 2 pulsometers " 7 000
3s« Buillding in the old mine i 5 000
4., Sinking of shaft with holsting and ' % B0 000

pumping mechinery ; : :

5.« Building of quay at Bugten " 3 000
Bew Mansgement & sundry expenses " 10‘00@

‘Total Kr. 100 000

According to experience from elder times 2 cub.mets of

rock-mags will yleld at least 1 ton of ore, and the cost per ton
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will amount to kr. 20,00, viz:

Mining 2 Kre 5 per m° 2x5 = Kr. 10,00
Qohvaygnce gt N B 2 x ), % " 2,50
Screening o080 " ton ’ 3400
Concentrating of half the produce . 2,00

anggement & sundry expenses s 2,50

po !

Total Kr. 20,00

At a price of copper (best selected) of £ 52 per ton,the
selling price of the ore will be 7/6 d« per unit, and thus ore

containing 7,78 % (loss 1 %) will realize 50/7 d.

Cost of mining 22/% d.

Conveyance to the loading place 2/3 du

Freight to England or the Continent - 8/0 a: - B2/6 d:
Profit 18/1 d.

The Tverolv rung closs by the mines and at a distance
of 1000 met. from the same it forms a waterfall 20 met. in height
with thé sufficlent water to afford at any time motive power, that
might be required at the mine.

To the mine belongs a large estate on ehich 7 large

buildings for the workmen and one for the}manager are erecteds

Report of working during the summer-time 1895 & 96

The Edward's mine. The working performed at this mine is
already mentioned above. The parcels between the I adlt levels and
upwards to the sinking and further along the sinking direction say
100 met. would yileld the following output when only assuming a

e s ey o e e e S

thickness of the vein of 1 met., viz:

Norges Geolo

0
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between adlt level I and the sinking 8000 m®
i ¥ " f'and adit level II 18000 "

a8 fOrrang N 1N 39500 "

Total cubs met.B82500

Here, it may be estimeted that one cub. met. rock-mass will

yield 0,4 ton of ore with a content of 8 % of copper; thus, the

total produce might be estimated to 25 000 tons. The charges for
mining per cub.met. will amount to 10 Krs 4 11 in adits and Kr.3,50 -
4 in stopes«

The Cedar's mine. It 1s noticed before that the veln of this

mine ean be followed to & considerable length in the sinking direct-
ion, and that also 1te thickness is very conslderable, being more
then 8 mets It 18 prdposed t0 develop the deposit by an adit on

50 meters level, and then, for every hundred meter mined on the

 vein, the returns might be estimated to be 50 x 8 x 100 = 40 000 m>.

The ore being preﬁty uniformly dissemineted in the matrix,
it might be estimated that every cubsmet. will yleld at least 0,5 ton
of ore, and thus, for every hundred mets in the sinking direction of
the lode, an output of 20 000 tons of ore might be obtalned.

Thus 1t is evident that this extended mining field will
yleld a very considerable production. The copper content of the ore
is dilsplayed above. The cost of mining will be equal to that at the
Edward's mine.

Besldes, the two mines named above the E, D & F minesg

or the 01d mines complex have been somewhat examined and worked.  )
An adit on 30 met. level has formeRly been driven and is noﬁ’partly
cleared ups These mines have in earlier time yielded most of the
ﬁrcduce from the Kvenangen district and with a high percentage of

copper, and consequently they should be more actually developed.
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Transportation.

As is prevhously noticed, the Kvenangen mining field is
very extensive, and the several mines lie widely spread, wherefore

1t possibly will be necessary to use two ways for conveyance of the

ore, one to Kizken end one to Badderen, both being loading places

at the Kvenangen fjord. The ore from the Edward's mine as also from

the Saxes mines 2 & 3, from the A, G, and 0ld mine might conveniently
be conveyed to Kjskan, while the ore from the Cedar's mine wiil most

convenlently be transported to the Badderen 16ading place, one length
of about 5,3 mlles. In both cases cable tramways are to be used.

One splendid waterfall, the Baddernfoss in the Badderelw ' .

with a total perpendicular height of 135 met., will afford motlve
power for the.concentrating of the ore when necessary and for other ‘
purposes, when motive power is required. It is situated about 2,8
miles from Badderen. The river also forms another waterfall 20 mete
in helght further up in the mountain, and which also éonvenientlyA
might be used for concentrating purposes. T

- To the mines belongs an extended estate Kjs=kan, on which

20 builldings for different purposes are erectéd.

Resumption.

‘ From the facts and sstimates previously noticed 1t
results:
that the mines of Keafjord, Raipas & Kvznangen and the Alten
Copper-~works have a very favourable situation and a
tempered climate, in censequende wh@reof.mining & cone
eentrating work and shipment may take place the whole ’
year round;} '

that the many different deposits have a large exitent and thick-
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ness, carrying rich and pure (free of detrimental métters)
copper ore, the estimated resources of ore amounting to millions
of tons, thus allowing & considersble production for long
future perilods;

mining will be easy and cheap on account of a favourable
situstion of the lodes;

conveyance of ore =tc. to the coneentrating works and shipping
places for the most part will be easy;

chargés for necegsary plants will be comparatively reduced, the
present egtablishments already allowing a conslderable
production;

expenges generally may be essentially reduced, the Norweglan
Stete liberally granting fuel & mining timber free of costs,
and

sufficient motive power for purposes, which mlght be required,

mey be obtalned from the different waterfalls.

Keafjord & Mo i Ranen
the 28th January 1899

Fr. Schfitz (sign.) Albr. Hasselbom (sign.)

Norges Geologiske Undersgke 5o

s,

Bergarkivet.




