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Introductory remarks,

As enclosures, which there in this report will be referred
to is following :

1. Oeclogical map in scale 1 : 100,000 made by the Forweglan
State geclogical Survey, based on the rectangular map L,12
Ealtdalen.

2. Topogrephical Survey scale 1 : 50,000 Leaf 1.12 Southbwestern

part Saltdalen,

a
-

Special map of Baldoivi Copper lode scale 1 : 2800,

4« A plen showing profiles scele 1 : 500 1 : 2500 from Paldoivi
Copper lodes,

£« A plan showing lengtitudinal profiles of the Inpeborg lode and
the steel hill,

The & last named maps 1e¢ made by undersigned during the recent
exploration of the here named lodes - in the summer and autusn 1018,
Nearly the whole rectanpulsr area, which ies shown on the
special map made in scale 1 3 50.000 and marked with red lines. In
& similar way is the direction of the profiles of the Ingeborg and

the steel hill marked on the general survey.

Last follows as enclosure
8+ A few officlel statistice regarding Sulitjelme Copper works
from the stert of this work in the bepginning of the year 1889
until the end of ihe year 1912,

SITUATION .

coevndTbe Baldoivi lode, which besides that the main dodes on the
Baldoivi alsc comprise Ingeborg, S5teel hill and the Sterdalshill
lodes with adjecant claims, are situsted a 1ittle over 67° north=
ern latitude and 5° emst of Kristianis in the parish of Saltdalen,
county of Kordland.

The distance from the good harbour st Saxenvikbay at the
tottom (innermost part) of Saltenfjord is for the here described

lodes as follows:
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To Baldodvl ..ccevsevescssnosenes 156 km,
" Ingeborg & Stordals 10des .... ©
" 8teel hill 100€ ciicensvecnnss 18 - "

The abtove named figures ?efers to the transport distan=
ces, which will be when the lodes are taken up for reguler mining.
(see general survey map scale 1 : 50.000 enclosure 2).

Between 12 and 16 kilometers esst of Baldoivi ie located
the Sulitjelma mines and copperworks, which in all has a 40 kilo=
meter long transport road from their mines and down 1o their
export harbour situated at Fineidet in the Saltenfjord.

The location of Sulitjelma in correspondsnce to the
lodes desmoribed in this report will furthermore be seen from the

enclosed geclopical peneral survey map in scale 1 : 100.000.

ROUTE T0 MIBES.

One tiravel from Trondhjem to Bods by the fast mail
eétecamer on a litile more then 24 hours, and from Bods to Rornan
with direect local steamer 6 hours. Prom Roepgnan one can take a
motorboat to the Saxenvik bay (see encl. £). from there one walk
3 kilometer over a little peninsular to the Botten lske, and one
take 80 & rowing boat 2,5 kilometers to the southern end of the

lake, The road continues now in easterly direction on the south side

of the Ingeborg River to the Ingeborg leke, which lake is located
immediately below the lode carrying the same name, and in a height
of 409 meters above sea level, Thie road which start with & rather
steep incline along the side of the Ingeborg fall, can be made
within 2 hours, About the same time does it take to walk further
on either to Paldoivl or the Steel hill, which both are located
about 900 meters above sea level,

Calculated in time it therefore tekes about 4 hours to
walk from Rognan to Ingeborg lode, and from Aognan to Baldoivi
or the Steel hill atout & bours,



This 1s as the conditions are at present. With eventusl
work, about shich I shall refer later on, I have thought that the
main plante - concentrating and emelting works ete. - are to be
placed at the south end of the Botten Lake, 7The commection from
here down to the quay, which connection are secured on ihe south
slde of the Saxenvik ie to be established by ald of a narrow ranged
railway, which will get a total length of 8 - 7 kilometers. The
route from the export harbour, which as a matter of course will pet
& direct call of sll) tree weekly coasting steamers as well as the
local steamers, will therefore be both short and comfortable to
the mines. y |

Fhen the Nordland stete rallway later on becomes a falt
acomplé will the route from the south be still more easy, as Rog=
nen is projected as one of the stations on this ratlway.

EISTORIC,.

According to the legal documents regarding ilie rights
to these mines orie will notice that the first claims were taken
up in 1897, whereby the main deposits witkin the total mining
field were secured, Later on all the remaining mining rights were
secured during the years 1668 -~ 1899 - 1801 and 1904.

in all there is taken out over 100 mining rights, out
of which 20 is measured in 1660 as absolutely safeguarding of the
main deposites on the Ealdoivi - Ingbborg - Steel Hill - and Btop=
dales lodga.

ihe first examination of the lodes took place in the
susmer 1898 by the government inspector of mines, ¥r. Gottfr.
Puntervold, who gave & report dated July 24th of the same year,

From this 1t will be noticed that it 1s practical spoken
when he saw the lodes not were made any exploration st a2lle on the

other hand ¥r. Funtervold speak of the within the whole mining
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field very often found strong deposits of ochre, which characterize
the outerop of the lodes on the surface and say at last in his re=
port as follows :
As a result of my examinaticn one will notice according to
my examination :
1. That one at the Baldoivi - Steel Hill as at Ingeborg heve lodes
with s width of at least one meter, carrying copper and iron
pyrites and quartz, which

2. on account of the above mentloned ochre coloured outerops must
assume to carry copper over a long distance,

The large extent of the ochre (ironhat) givee probably a
measure to this, but this can although not be said as a certainty,
3« "Regarding the quality of the ore, so ean there not be said

"very much about this just at present, but when this on several
"places, where one has reached firm rock, has shown to be a
"mixture of copper and iron pyrites snd when the lode in the
"ochre coloured places are demanded away with the adjacent rook
"standing back or the hanging wall haa—drppped down, there is
"all reason to believe that the lode carry pure oupriferous
"pyrites., But how much percentage this pyrite contain one is at
"present quite unable to meke a fair judgement of."

"Regarding the lodes on the Baldoivi Mr. Puntervold says further
more as follows:

"The country rock in the foot wall as well as in the hanging
"wall were raised as a wall on either side, between which the
"mineralized outerop appeared as a strangely coloured matrix
"with an intemsively red colour which is 80 ¢haracteristic for
"outerops of such lodes, and whieh I during my examination of
"the lodes at Sulitjelma, which I should not fail to remark:
"The lodes of your properties seems to resemble these very much,

The first examinations and working of the oececurences took place
Quring the year 1899-1900, during whieh time the following works
were made:

On the Baldeivi: Adit no, 1, 2 and 3, as well as ghaft no, 1, 2
and 3, See special map in scale 1 : 2500 (enclosure 3),
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On_the Ingeborg lode: Adit no. 1 and 2 as well as the stoope in

in front of the adit no. &.

On_the Steel Fill : Adit no. 1 and 2 (see profilemap, encl. 6)

The result of the examination will be related later under
deseribing of the different occurences,

forkinge were resumed again in the year 1907 and 1908, shen
the copper quolations reached its climax.

In these years were shaft no. 4 made on the Baldoivi.
On the Ingeborg lode were Continued adlt no. 2 and as new work on
é@nle lode were started adit no. 3, as well as shaft no. l, € and:

By this were trialwork concluded for the Ingeborg lode as
quite sufficient to satisfy oneself about the stabllity and conti=
nuation of this,

The exploration work in 1907 and 1908 were planned and made
under the supervision of undersigned, The Steel Hill were not
examined during these years, as I withthe knouledg; which 1 already
had gained with the 2 wdits driven on this lode rthermore in
cornection with the outerop of this lode and furthermore on account
of its location mostly re this lode as a reserve, It ie in
cpinion alee the least valuable of the deposite deseribed in this
assembly of occurences,

With the fevourable result which were attained by shaft no, 4

on the Bsldoivi, we had thought the further exploration of this Iode
should contimue immediately,

However other and more 1ugortnnt work whieh had to be made on
other places hindered however ithis, so that the further exploration
first took place in 1914.

I proposed and carried then out a plan, by which the lode wepre
examined by diamond drilling. The result of this and further E
thorough examination of the lode nlo:séthe surface in connection
with a very detalled survey of the 1 bhas fiven & very favourable
result, which has led to that the diamond dr 1ling will be conti=
nued this year,

Topography.

Under reference to the topographbical general map in scale 1 :
50.000 (encl. 2) shall be remarked that the forest limit in this
articular district reach an aititude of about 500 meters above sea
evel. Which agailn means that at the Ingeborg lode grows the dwaprf
birch right up to adit no. 2, which on the other hand the lodes at
Baldoivl :. well as the Steel hill is situsted well above the
for'.lt 1imit,

The to fruphloal ¢ircumstances at Baldoivi wil)l be best shown
on the special map (encl. 3) whereby the difference in height
(altitude) is drawn in with a distance apart of 5 meters,

The aititude of these lodes above sea level is between 800 end
up to 1100 meters, Until 1000 meters above sea level is the
mainly covered by grassturf and partly higbland gravel. In higher
altitude is barren rock the most predominating.

}%o in‘ohogg lode ég situated between 400 to 600 meters above sea
' .no L . g

The lode is eroulin% the In borf river at the outlet of the
Ingeborg lake, and cute through the hill north of the lake in
north eastern direction. ,
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The outerop of the lode is rising somewhat even for a
length of 1 kilometer from the river up to an altitude of about 8501
meters above sea level, after which it continues rather horizental
along the mountain plain for a length of atout 800 meters.

The Steel hill lode is located between 700 meters and 900
meters above sea level, The outcrop of this lode 18 to be found in
an even ridge between the named heights and can be followed on the
surface for a lengih of about 800 meters (see encl. §).

Geology.

Refering to the geological map encl. 1 méde by the State
Ceclogical Survey, it will be seen that the predominant classes of
rock in tris disiriet ies micaschist & limestone, which form the
base rock in the most districts of the County of Nordland. The
baserock in the district between Saltdslen and to the boundary
(betweean Norway and Sweeden) is mostly micaschist, which is cut
through by eruptives of gabbro end granite,

Along the contact between the slates and the eruptives
occurs a metamorphised lighter chlorite bearing compact country
rock. ] :

In and in the neighbourhood of this is it that
the ore occurs partly as impregnations in the lode matrix and partly
a8 pure copper pyrites,

The district has numerous lodes and derosite. In the .
eastern part is situated the large deposits of the £ulitjelma nonku.‘
partly on the northern side and parily on the south side of Long
lake. In the western part is situated the here described lodes names=
1y Baldoivi, Ingeborg Sterdalen and the Steel hill lodes as the most
importent., Of these can especially Baldoivi be mentioned as having
a greet equality as the most important of the mines belonging to
tke Sulitjelma groupe of wines, namely "Jacobsbakken” on the south
side of tbe Long Lake.

. The Jacobsbakken lode ie located about direct east of
Baldoivi and the distance between is about 12 kiloweters in a
straight line,
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Both lodes hae an important outerop, which on the surface
cen be followed several kilometers, Their strike 1e north - gouth
but while Paldoivi has a dip of 20° towarde east Jacobsbakken hae
an equal dip towards west,

Profecsor A. Velland ras in his books re the County of
Nordland mentioned, that these two lodes geological seen resembles
each other very much.

As slready mentioned, haes aleo the Covernment mining
inspector Mr. Puntervold referred to the equality of the lodes in
Baldoivi and in Sulitjelma a relation to which alsc undersgigned can |
oohriru through a few viegits which I kave made to these mines,

Thie le aleo confermed by mining inepectcr Rasmussen who
visited Baldoivi after the diarmond drilling had taken place in 1914
In hie report after the inepection ot the lcdes had teken place, he
BeyS SHONL Balaudni’~ Jneodabaiien 5

"The relation of the two lodes are in many respecis eqgual®”

1 am now going to write about the different lodes, and
will start with : '

BALDCIVY

Here can be seen iwo lodes with a mean strike north 1o°
east and average 20° south, dip towarde east 10°,uouth equal to the
surpounding slate. |

The esstern lode, which make the main lode, can be follow=
ed on the surfece in e length of 8] kilometer, as the outcrop of
this lode, which on the specisl map (encl. 3) is marked with a d4ntte
line, distinctly shows itself by its red and yellow brosn colour,
whepre the ground is not too much covered,

Besides this is the country rock on the hanging wall side
a very important ore leader, which in the uneven terrsin bends as a
comparatively narrow string of light blue - greyish colour.

The western lode occurs on the footwall side of the main
lode and about 40 meters below this measured at ripght angle on the
dip. The outcrop of this lode, shieh ean be followed on the surface
for a length of 500 meters is maried on the map-as well as the main

lode - with a dotted 1line,
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1 have reason to believe that the west lode unite on
the depth with the main lode and therefore that this lode ip a
branch from this, About this shall be referred later on,
The main lode, 1is e;anlned by the following works:(see special map

encl, 3.)

Adit no, 1. This were made at an early date, It is driven rather

close to the outecrop on a place where the strike of the rock and dip
of sama ie highly disorienting. In order to keep the underfoot in
the adit horizontal the strikes vary very much,

It starts with N. 5° east, and bends eastwards to N. 60°
east, after which it bends back to 3.80o west for so at last to end
in the direction N.®0 west. The adit is in all 26.5 meters long.
8t the mouth of the adit 1s the dip of the layers (country rock)35°,

The cre were met when they had driven 18 meters horizon=
tel Where the lode first were met with the widih 18 Q.8 meter, and
econtain magnetic pyrites with copper pyrites; The width varies very
mueh,

This is although locelly not to be regarded as occuring
ordinarily here, but typical for the mode of occurence cn the Pal® |
deivi as a vhole, wvhich also the examination and trial works seems
to confirm,

In this respect the Baldoivi lodes very much resembles
the lodes Iin BSulit jelmas which variation in width were characterized
by the late director Knudsen in Sulitjelma as pearls on a string .

Adit nc. 1 skows a typical pearl, ae will be seen of the

below drawn sketeh, tacen 18 meters into the adit.:

“ , -
¥ € L —
Shaft no, 1.
is an old working, which according to the clder descrip=



tion 18 sunk towards 2 meter down on a strongly ochre coloured
outerop without reaching ore in firm rock.

Shaft no. 2!

hag cut through the lode, as shown on below sketch :

The lode has therefore a total width of 1,2 meter, Copper
and magnetie pyrites is richly impregnated in the lode matprix neapr=
est to the hanging wall over a width of 0,8 meter, An average samp=
le which I toock of this lode a;é, ag well as the other samples
taken, analysed by Dr. Heidenrexich, Kristiania, The essay gave the

following result :

Weigth |Non dissolving S. 4 Cu ¢ Zn, % L 4
country rock
ea, 4 kg 21,75 28,14 2486 0.68 0,10 |7

The 0,4 meter section of the lode nearest the foot wall
in the shaft shows a middle crystalline neaerly pure pyrite with
often occuriég crystals of iron pyrites of size as ordinary potato=
es, This pyrites, which are very typical, occurs especially in
Sulit jelma,

An average sample of this sectlion were analysed with the

following result :

Welgth Non dissolving et R Cu, ¥
country rock

2 ks. 11,57 % 42,64 1,81
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Sheft vo, 3,

is sunk only 4 meters southwest of shaft no. 2 and is
somewhat smaller then this,

The lode 1s here only 40 om. wide an diminish towards
the outerop. On the conirary 1t contains very fine copper pyrites
tut not iron pyrites as in sraft no. 2.

The dip of the lode on this place is =0° .

The essay result of an average sample gave ;

Weigth | Bon dissol= | 8, £ | ou % | 2n. ¥ |wm ¢ Ag £
ving country
rock &

2 kg 3.42 38.78 | 10.76 | 2.75 0.08 Ue 0018

Au in gram pr. ton
0.12

There were besides this teken samples from the countwry
rock in the hanging and from the root:will. vhieh as well as the
later described rocks have been mieroscopical examined by Professor
Schetelig of the Tniversity of Eristiania,

The hanging wall will shoe to comsist of : uscowite slate.
" foot - s Tt e y " t Muscowite Chlorite slat,
no, 4. (The inecline shaft) is located 12 meters east of
shaft no, 2. It 18 driven through the hanéing wall perpendicular on
the dip and hae reach the ore at a deptk of B,.28 meter below the
surface, :

In the shafl appears very riech eopper'prritos with ungnoti
iron pyrites in considerable larger quantities than the country rock
The iron pyrites, which are on the foot wall side in shaft no. 2,
équel to shaft no. 3, can no more be shown here,

The lode showe on the west side a width of 1.25 meter,
whiech, howover. diminish towards east, so that the width on the
sastern a!do of the ehaft shows 0,8 meter,

This mode of occurence is characteristic for how the width
of the lode variee and is identical with for inetance the example I
mentioned in the adit no. 1,

In the shaft I measured the dip on the hanging side to 32°
and the dip on the foot wall to 15°
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An average sample taken of the ore from the incline shaft
were analysed with following result :

Weight Non dissolv. 8. f| Cu. £ | Zn. £ | ¥, £
countr, rock
5 ¥g. % 26,83 25,50 8.70 1.20 0.07

The mieroscopical examination of the countiry rock (foot

& henging wall) showed ¢ g
In the hangisg wall : Muscawite slate
L, T " 3 Biatite chlorite slete with garnets.
ros t no. 1.

Eas appearently cut two lodes, but in reality it is oﬁly
one, namely the main lode, which here shows a curve in the outerop
&8 shown on the profile map from Baldoivi in the profile through
bore hole 1 and 2, The crosscut gives outside this ne positive in=
formation,

Adit no. 2,

| gives neither any information, as the hollow place in the
ground where it is placed is covered by snow, The adit here which
belonges to the oldest workings is asccording to informations given
only driven a few meters slong the strike, the width on the place
shall be about 0.6 meter,

Cross _cut no. 2.

shows fine pyrites, but the lode is not wholly uncovered.
The so far described opening works has stated that the main lode has
& length of 800 meters along the strike of the lode, For obtaining
further information about this lode, as well as the parallel lode in
westerly direction diamond drilling were started here.

There were drilled & holes, which situation will be seen
on the special map (encl. 3).

1 commence to describe the most southern.

Bore hole no., 6. (See profile map from Baldoivi, encl, 4).

The heole is put in a right angle on the dip of the country
rock and have thus an angle of 80° towards west, The length 1s 62.27
meters.,

The main lode‘is reached in a depth of 19,27 meters after

{-loe . dess

£ 9
LR o 5
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whieh the lode is cut through in a width to be judged according to
the drill kern 2.70 meters, |

The drill kern shows & lodematrix containing ehloritic
mieaschists rich impregnated of mainly coprifercus magnetic irenm
pyrites. The width are quite certain larger then £,70 meters, as
one by experience not get up all the ore with the drlll kern, ae a
good part of the pyrites, and probably more the more rich this is,
during the drilling are ground and demanded away with the feeding
wsater used by the drill,

Thia experience has also been made in Bﬁlltjolnt. were
very extensive drillings wers executed on Jacobsbakken.

2,70 meter is the largest sidih, which 80 fer is shosn
on Baldoivi., The outcrop on the surface in the same cross section
of the lode does not show that this large widih should be attained
" @s high up as this depth, But 1t shows, how the widih ean vary &s
mentioned previously.

At drill bole no, 5 is the main lode reached on & depth
of 44 meiers, caloulated according to the dip of the lode, At the
game time skall be mentioned that the heigth of the lode above sea
l1evel where same has penstrated by the drill) bhole is 8940 meters.,
Drill holes no. 1 and 2,

is put on in the same seetion,

The first is with a dip of 55° towards west drilled cloae
to sheft 4 (incline shaft) to a depth of 80 meters. ‘

In this depth, where the drill hole should have cut thvou#
the lode, as shown in the ineline shaft, is thers only found traces
of ofe in the drill kern, This can only be explained by that the
drill has passed @ narrow section of the lode.

0f the profile map (encl.4) 1t will namely be: seen that
the width in the shaft 4 which is above this particular drill hole
alone over the shaft width diminish from 1,36 to 0,6 meter, Should
this width continue to decrease only 2 meter further down alonpg zbal
dip, shich there wore all reason to believe it should for so apain
to increase, shows it ihat ons has a narrow section of the lode jJust
here where passed by drill hole 1, |

Thet the lode continue:. on depth belos the drill hole
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is without doubti, It should nemely have penetrated the lode in an
altitude above sea level of 9856 meters; while the lode on each side
of this particular place is shown 940 meters and 932 meters above
sca level ia ithe respective drill Lioles &6 & 4.

That ihe drill kole no. 1 pot has reached the parallel
is west of the maln lode, had to Le caloulated with, as the pa!lllti
lode not with certainly are proved so far south on the surface as
until the profile sectiion through drill hole 1,

Drill hole no. 4.

bas & dip of 80 towards west and a lenglh of 8l.7¢ m.

The main lode here is reached of the drilling 10,38 meters. The :
drill kern shows @ widih of 1,14 wmeter, which nearest to the hangins
wall consist of very Iine copper pyrites with magmetic iron pyrites
and neearest the fooi mall ironm pyrites - a relation equal Lo obilain=
ed in shaft no. 2,

The western perallel lode has noi been reached. But con™
tinue this on depth with the same dip as is shown on the surface,
80 18 the drill bole to0 short to reach same.

1 was not present on the mine when ihe drilling were
under operaiion, but came first present when same were concluded.
¥ining cuptain M, Remmen vho were in charge of ihe drilling bas
informed me ihat dprlill hole no. 4 were stopped as soon as the drill
kern showed 10 econtain garneis,

' Ae far as one knew the lode previcusly and according to
what one can obzerve on Lhe surface, should the occurence of gar=
nets be a safe sign of , that one had resched down to the foot wall
of or below the western parallel lude. |
¥eanwhile has the mieroscopical examination of the sazples
shoen, which 1 have taken of the country rock, that noi only the
hanging but also ibe foot wall rock contain garnets, alihough the
first named in & lessger degres than the last named, about which
shgll be refered Lo under my desorlptiﬁn of the parallel lode,

The appearence of gnrnota_tn the drill kern 1s tkerefore

not any proof for thet the place of the lode not skall have been

passed,
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If one combine this, that one not has reached the lode if
the dip continue on depth as is shown on the surface, is it proof,
that the 4rill hole 1s too short. If one judges from the profile
through drill hole 4 slould this be 7 or 8 meters longer to reach
the lode. |
Dril) hole mo. 3,

has cut through both the main and the parallel lode. The
fivst is cut after drilling 4., 20 meters. In the drill kern shows
the lode matrix 0.5 meter width impregnated with copper pyrites.
After drilling 43,78 meters and has cut or reached the parallel lode
with @& width of 0.8 -oth kern consietinpg of rieck copper pyriton;

In reality it is absolutely sure - as mentioned previocusly
that the widih of the lodes are considerably larger than shown by
the drill kerns.

By the previocusly mentioned workings sc is the main lode
now examined on a length after the strike of 700 meters, and after
the @ip = in the drill hole & -~ until a depth of 44 m. The lode
continue meanwhile northwards, where same can be followed a’long a
very distinet outerop. Sc far this particular length has been very
1ittle examined and not eny attention paid to. But it is worth all
possible observation., On several oiher places 1 observed besides
very important ochre deposits slso ironhat formatione, which very
distinct skhows the precence of the lodes, '

Bot lese than about 1300 meters north of drill hole no.3
I put down & 1ittle eross cut, called
Ehaft no. &, _ _

Thie is marked on the map right east of the Akselskartop=

pen. Ky time and the pariode of the year - in the middle of September

made it altkough impossible to make & thorough examination. But I
got homever stated the following:

As will be seen on the special map (encl. 3) the hanging
vall has above Lthe shaft a dip of 650 in the shaft itself which s 2
meter desp, it wero measured to 20° towards east §° south, Only a few
meter east of this shaft make the layers of the country rock its
ususl dip within the lode with 35 7
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The 1ode metrixz in the shaft has a width of 1.2 meter of
which about 1 meter calculated from the hanging wall contsin a
strongly chloritic lodesmatrix rich impregnated of a very fine coppnﬁ
pyrite in thin stripes. |

Hearest 1o the foot wall where the decomposition has taken
place, seemed the lods according to be judged from the ochre to con=
siet of 30 em. cupriferous iron pyrites. |

in the foot well country rock one found by the microscopi=
cal examination rich iron pyrites, partly in corn partly as Tine
siripes psrsllel to the structure of the plate.

0f trhe lode matrix nearest to the henging wall were taken |
& sample, which were analyeed with the following result: |

Welght | Non dissolv. | 8, % | Cus ¥ | Age. £ | Au. gr. per ton
countgy rock
S kge 40,66 12,80 5.94 0.0008 0.88

The microscopical examination of the samples from the
country rock showed:
In the banging wall : Muscewite slate.’ scliT.
- * fess et R . chloritic slate.

I shall after ihis relate my observations of the lode
locsted west of the main lode and called the
Farallel lode :

The outerop can be followed on the surface for a length
slong the strike of 500 meters,

0f the previously made examinationSis there only now adit
no. ¥ and eroes cutl ne. & which gives any information, a8 cross cut
no. 3, 4 and b not showed the lode in firm rock, but only important
ochre deposits. | |
di b

has been driven in a length of 4 meters after ihe strike
in southern direction. The dip of the lode is 40° tomards east - 16°
south, and the width is 80 centimeter impregnated lode matrix,

The impregnation contain chiefly of copper pyrites, but
also some iron pyrites., The microscopical examination of the eéuntry
rock gave the follewing result :
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In the hanging wall : Biotiteeslate with garnets & golzit
"2 feot w Garnete - Biotite - Slate.

Cross_cut no. O, ‘
is mostly washed out by a little stream or gulch, where

the lode is uncovered, showing a width of 60 centimeter. The ore
change with copper pyrites in thin stripes and iron pyritees impreg=
nationge.

The essay of an average sample gave following result :

Weight | Non diss. | S, # Cu, £ | Zn., X| Ni. £| Age % | Au.in gr]
ecountr,. pre. ton
rock

1 kg. 42,07 27,96 317 1.14 0.09 |0,0016 1.2

111 e no. 3,

has a8 earlier described besides the mainlede also cut
through the parallel lode, '

' By drilling were shown a width of 28 centimeter of copper
and & very rich drill kern indeed; but one can without doubt take
it for granted that the leode is still wider, rost probably at least
80 centimeter, as shown on the surface., From the profile (section)
through drill hole no. 5 (see section map) it will be seen that
the parallel lode is cut through at a rather great depth, namely
90 centimeter, calculated after the dip of the lode, The named
gection indicates furthermore, that the main and parallel lode seems
to unite (cunverge) on depth., This in conneetion with that the pa=
rallel lode is & lode which can be regarded as a branch from the
main lode.

Outside the dotted line en the speclal mep the parallel
lode can not be traced on the surface, As far north as at the
shaft no, 6 does it not exist, as the rock between the shaft and
the Akselskartoppen is quite barren,

A sample of the country rock taken 50 meters west and
from the foot wall side of the shaft no, 5 showed te comsist of
bietite - chloritic schist with sparingly eccuring corn eof iren
pyrites. Besides this were taken & sample of the country rock from



17

the top of Akselskar, which werc examined, Thie showed to consist

of quarzite (blue quarte),

The result of the ebove made examinaticn, which =0

far has been made on Raldoivi can be abbreviated in the following

tatular form.
hbe main lode Parallel lode
&haft no, & Shaft 4 Ehaft § Adit no. 3
Hangin
wall puscewite |Muscewite | Muscawite BPiotite, slate
glate slate slate with parnets &
goizit
Foot KMuscarite Biotite buscawite farnet - biotite
vall Chloritie chloritic chloritic slate
slate slate with slate
parnets
TEE MAIN LODE
Rame Klath Non discd Se Cu, in. Ni. Age Au,
of lode |countiry
rock .
centim:| ¥ T ¥ ¥ %[ ¥ %X
Z
Adit no, 1| 25/90
Shaft 2 80 21.756 28.14) 2.85]| 0,88 0.10
40 11.57 43.54| 1.8
Bhaft & 20""0 3.42 K 36076 10.76 B.?b 0-08 0.0019 001
Shaft 4 00-136| 26.88 88,50| 8.70| 1.20| 0.07
Shaft & 80 40.88 12,80 | 5.94
30
Drill
‘hole no.l| Trace
- " 2 nl,
e * s BO
a¥e " gl114
_I_ L b 270
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A

TRE PARALLEL LODE

Rame friath Y¥on 8. | cu. Zn. | ¥i. Ag. |/ au,
dissolv.
country
rock 2
KCent.m, g 2' % f £ ,-‘ g
Adit no.3 80
Cross cut
no.8 &0 42,07 87.96| 3.77 1.14,.| 0,09 | 0.,0018 1.2 )
Drlll bole
no. & 28

As will be seen is the drill kerns not yet analyead, as
they are kept in the barrock on Baldoivi for eontrol and inspection
for prospective buyers.

It is quite clear, that the so far made works on ithe Bal=
doivi not 1s enough for an absolute Judgenont'or the mines. But that
they promise good for the future possibilities, is without doubt,
wherefore examinations and workings must continue,

for ntinued e tion of the Bald e

ought to be as follows :

On the 1200 metsr long streteh, from the trianguler point
with 978 meters height above esa level and northeards, on which
distanee the hanging rock above the lode not is of so great magni=
tude, can one with a drill hole of 40-80 meters length be able to
¢ross out the lode.

After having drilled a series of holes at right angle of
the layere of the rock and by this been abvle to obtain a preliminar
knowledge of the lode on thils distance, there will be a good oppor=
tunity to with shallow adits, 16-280 meters long, to cross cut the
lodﬁnhero this is regarded a necessity in order to much definite
Judge tre quality and width, which is of course betier then by doing
such with diamond drilling. By this manner the main lode will be
explored in a most efficient way. But it 1s beside this also neces=
gary to explore the lode by adits, shafts etc. before a regular
work 6*p§1nos can be established on a large scale,
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The moet rational marner to explore the lode will be to *
etart with an inclined shaft along the dip say about 100 meters

north of drill hole no. & and drive this down say &0 meters unio a |

depth of 900 meters above sea level. J

After this depth has been reached contlinue with a tunnel %

in both directions along the strike. By this one will obtain quite
corsiderable ore quantities at the same time as one aquire a good
knocwledge of the lode on a proportionally shallows depth, see encl.
3 and 4. | |

Such exploration will also be of lasting importance during
¢ regular working, about which I shall come back to later. '
Ore quantity. "

To make exact caleulations ebout this at present stage
before the examinations and explorations are concluded is as a mat=
ter of course not pessible. In crder to anable one to‘ronu an opini-
on about what guantitiee here can be talked of, ean one although
under certain presuppositions make & calculation,

Ihe main lode,

On the ¢ietance this has been explored om@ knows the
length and width of the lode rather intimate., On the other hand is
ihe knosledpge of the depth of the lode very meagre. One has althougl
experience from other lodes, about the depth to wvhich lodes of ihis
type can reach, and all such points in the direction, that the dimer
sion as a rule are the largest on depih.

About Sulitjelma , which lodes one in this instance ie
the nearest perallel, the director Er. NHolmsen says in a lecture
held at the Polythecnic Institute of Kplstiania, December let 1914,
aceording to his lecture refered in Teknisk Upeblad no. 3 for 19183

"The bulk of the leodes at Sulitjelma is 200 - 300 meter
long on the strike. In Tomerhjelm mine (Jacobsbakken) the lode is
although explorsd for a length of about 700 moters along the strike
and it ie poesible thst the cupriferous magnetic iron pyrites,which
has been discovered during the last years is met with in the norfer:
part of this mine, and whiech continue for a distance of at least 1
kilometer further",

and furtheéer:



"fhe Sulitjelma mines have still only reached a relstive=
1y shallow depth, namely 400 ~ 450 along tke dip. After ihe analogy
from lcdes in the Reros distrilet, which geological spoken is of
the same type, one are Justified in unﬁuning that on the Sulitjelma
jodes one ®ill be able to work the lodes at several times greater
depth than reached so far.,

The main lode on the Baldoivi is as mentioned previously
explored for a distance of 700 meters. The average width can one
with gafety calculate to at least 1j meter,

The largest depth, which is reached along the dip (in
drill bole no. 6) is 44 meters. If one then only calculate with
these factore, which one must regard as safe, one get 700 X 44 x 1=
30800 -5 , or in round figures £0.000 35 .With & probable calcula™
ttoq‘n» can in any cese ecalculate with 10 times this length along
the dip of the lode as deseribed sbove, or 300,000 me® . If one
then only sssume 2.5 ton crude ore pr., m n’ one get 780,000 tons.

To make a calculation of how much the lode contain in its
direction northwards, where the outérop can be followed on the sur=
face for 1.6 km. is of no 1nportune§. before the lode has been ;
examined on this distance. But it ought to be reparded from the
above calculation, that one also here can calculate with large ore

quantities.

el lode.

For this, which is to be regarded as & reserve lode,
one can make the following provisional caloulations.

If one say the length of the ore lode aceording to
the outerop, 18 £00 meters, the width to 0.8 meter, and depth
along the dip according to drill hole no. 3 to B0 meters one |
get 500 x 0.8 x 90 = 27,000 nﬁ . Moet probably one can calculate
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€0.000 m

with a deep of 200 meters before the parallel lode unite on
depth with the main lode. One get then 500 x 0.8 x 200
3

» andwith 2.6 ton per m> 150,000 tons.

The Ingeborg lLode.

The location of this lode north of the Ingeborg Lake
(see the topographical map) has been mentioned already. A longl=

tudinal section is 1: 2500 along the outerop of the lode will be
seen from encl, 5,

The strike of the lode is north east-south west with
70°- 750 S dip towards south east, The outerop can be followed on
the surface over a distance of 1700 meters.

The following exploration work is made (see encl, B)
Adit no. 1,

has a length of about 35 meters along the strike of the
lode which showe a width of 50 centimeter,

The ore consist about solely of magnetie iron pyrites
with some copper pyrites,
Adit no., 2,

hae a length along the strike of the lode of 32 meters.
The ore face looks as below: '
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The averags width of the lode in the adit is 1 méter or
a4 1little above this, The section nearest the hanging wall
pyrites in quartz occur uneven :

with copper
it cames and disappears again,



An average aamplh weére taken which were essayed with the

following result:

Cu.f | B« £ | N3, ¥%| 2n. ¥ Age T Au in grammes per ton

Z.685 13,24 0.11 0.8% 0.0001 0.02

The mlieroscopical examination of the country rock showed

ap follows :

In the foot wall: Carnet Chlorite Slate with biotite.

In the hanpring wall: Oarnet-Homblendesochist (pabbro slate sirmilap
me tamorphised country rock).

Professcor Gchetelig says as repaprds the country rock from
the hanging wall :
"This showe distinct eign from ihe original Emptivestructur”.

Adit Nno . ::"‘

is "as well a8 the foregoing driven along the strike and

hae a length of 7 meters,

Felow sketch showe the appearence of the ore face

a.ng'mg Wall
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The copper pyrites occurs ae follows:

l. Pure in thin stripes (2 - &6 centimeter) and larger elumpe.,
2. Mixed with the magnetic iron pyrites,

3. Impregnated in the mica schist, which cccur in the form of

lenzes in the lode mairix. The impregnation bas veried very much,
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from very rich to prather poor,

The width of the different typee occuring within the
lode matrix can vary, but as a total one can say that the lode
on an average for the whole length which no doubt continue several
bundred meters in norih eastern direct!on has a width of & meters,
vIich one easily can Jjudge from the outerop of the lode.

An average sample of the ore in adit no. & gave as result:

Cu, £|8, £| Mi. £|%n, % Age ¥ Au in grasmes pr. ton

4.18 | 18,41 | 0.16 1.36 0.,000456 0.08

The mieroscopical examination of the country rock showed:
In the foot wall: fGarnet - biotite - slate with chlorite.

In the hanging walls Hornblende schist,

About the country rock in the hanring wall says Professor
Gichetelig :

"According to the mixture of the mineral one can take
it for pranted that the country rock is metamorphised gabbro country
rock and ought therefore most probably be characterized as gabbro

glate”,

Shaft no. 1,

has been driven to e depth of 5 meters, The lode matrix
shows here a total midth of 2.8 meter of equal value as in adit no.
Shaft no. 2

this were driven 2 meters, after which workings had to be

suepended owing o rush of water from above, Firm country rock were
not reached, but after 1 meter's working through the ochre earth one |
met with a firm ironhat, which in a depth of 1 meter showed a width

of about 3 meters, or about the same which were uncovered in shaft

no. 1.
ghlft !20 3:

were driven through an ochre layer of £ metérs and after
this 2 meters dosn through the firm rock,

The width of the lode showed to be about 2 meters mainly
consisting of copper pyrites impregnated in mica schist.
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Rearest to the hanging wall were found besides rich veins of copper
pyrites also some zincblende.

Ths coppercarrying magnetic pyrites wnhich were found
nearest to the foot wall in adit no. 3 and shaft no. 1 ¢an alsc be
sliown here,

The Ingelorg lode must mostl probably be characterized
as a contact lode which large extension and wholly spoken very
stabil character very distinet can be Jjudged from the very important
cuterop of ile lode aleo seen in conneotion wiih the explorationsand
examinations mada,

As a special edventage with this lode one must regard
ite speclal esltuation, which here favour one with an easy and very

cheap breaking of the ore.

ihe ore guantilx

If one presume that tho ore body all over at least reach

a éepth egual to the level of adit no. 1, can the total ore area be

calculated on the following base as shown by below sketeb

' e——Lboom —>

| ) :
250 v, 188 800 = 200 = 2B1.260 m

o 80 v I -

Fere 18 not taken inte account thw dip of the lode, so in
reality should the ore area be somewhal larger., In round figure we
calculate, however, only with 280,000 nz .

If one with cautiousness only put the average width to 1
meter and cne calculate only to got 2,8 ton pr m'9 s¢ should the
Ingeborg lode alone contalinm at least 700,000 tons crude ore as stand=
ing the level of abeove adit no, 1 or practical spoken above sea level
of the Ingetorg lake,. |

This is of course a probabllity ealculation, as ihe depth

of the lode along the dip not is known, but I mean, however, that




the calculation i so cautious mads that it in any case gZives one an
idea of what ore quantities one has to csleulete with in the Inge=

hoz‘ﬂ' lode.

The Steel 1111 lode,

Regarding the locatton which already ts mentloned we have
to refer to general mep (encl, 2),.

The strike of the lode is north-south, and the dip varles
betseen 20° and 40° towards east.

Of the longitudinal section in acale 1 : 2800 (see encl.B)

will bs seen that the lode has been explored by aid of 2 adits.

Adit no. 1,

has been driven along ihe strike in northerly direction
for a length of 16 meters, The lode has & widih of 0.5 meters and

‘consist mainly of mapnotic iron pyrites with copper pyrites and some

quartz.

An average sample of the ore from the lump outside the adit

woere assayed with the following result:

Non diesolv.| 5. £ |Cu, 7 | Zn. | Bie £ | Au, o Au in gram p@J
country rock ton
26,42 “4.00 580 2.70 0.00 | 0.0038 0.02

The microscopical examination of the country rock showed:

In the foot wall : Fiotite - ¢hlorite - slate
In _the hanging wall: Chlorite slate with garnet,
a1t no. 2, |

has a length of 12 meters alons the sirike, The width is |
here 0,86 m, The character of the ore and richness in copper is, ho
ever, &g in adit no. 1. }

The microscoplesl axamination of tne samples from the

country rock showad:

In the foot wall: Biotite - zolsit - slate,
in the hanging wall: Garnet « chlorite - slate,

- -

The outerop of the Stecel Hill lode cen be followed for a
length of abvout 800 meters,

The lcde 18, however, oc little known that one cannot pnk-

even an approximate calculatiion of hew much ore the lode contain,
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Compared with the lodes of Baldeivi and Ingeborg must \
this lode be of inferior importence, especisl when cone take into {
conmideration the comparatively narrow width and ihe disiance apart,
which this lode have from the two prineipal lodes. .

1 regard this particular lode therefore aes a reserve lode |
shick in all probability can contain a lot of ore, shich by sorting |
can give very much rich “Furnace ore"”, '

Surrounding and in the neighbourhood of the deseribed
lodes, are to be found, as named befere still more lodes of greater
end lese great isportance,

These are thought not examined. For instance the Stardalen

|

|
meters northwest of thie, The Sterdals lode 1s located in a covered |

lode, a parallel lode to the Ingeborg lode, and located sbout £00

and forrestcovered district except where this croes the Ingeborg
river,
Here is namely uncovered some ore, shich mainly consist

of eupriferous iron pyrites somewhat mized with quartz.
Of other lodes can be mentioned some which ie takgg on thc
WM

I e

north, Baldoivi, which 1s situated between Baldoivi lode and the f

N e P S e Ry A SR T s Qg5 T i SRS T i

Jacobsbakken 1n Sulitjelma,

Ui LT

Furthermore there is taken some claims in the continuation
cf the Baldolvi lode south towards the Ballake.

#hether any of these claims has any value at all, it 1s at

g

the present time quite impossible to say,

Conglusion.

One will no doubt from the foregoing See, that the here
desc¢ribed lodes together contain important quantities of ore of
superior quality. The distriet (camp) must therqfore be regarded es
very promissing and asz a whole fully justify one to a continued and |
systematic examination, especially of the main lode on Baldoivi.
' The principal ore within the lodes are cupriferous magnetic

pyrites, Next occur pure copper pyrites in stripes and lumps; lmprlg='
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nation of copper pyrites in slate and some iron pyrites with a
little copper, so called expori ore,

The last mentioned is, however, so far only found on
baldeivli on & fes places, especlally in shafi no. 2.

This is, bowever, not a local exception. #ith a continued
examination on the Paldoivi cne will surely be able t0 open up much
more expori ore.

The crude ore will by sorting give:

1. Export ore,
Ze Furﬁaco ore.

) Concentrating ore,.

al for plant & ting.

Under this heading 1t is only my meaning erudely to point
out the favourable conditions for plant and working of the lodes,
as I take it for granted that the PBaldoivi and the Ingeborg lodes
are opened up and worked simulteneously, while the Steal KEill lode
until further act as a reserve lode,

The concentrating lode and the smelting works is proposed
1o be erected 2! the south end of ithe Botn lake, where the territory
is very favourable for the erection of a large concentrating plant
et the outlet of the Fnaller valley.

Furthermore one find also here considerable flat ground
where one now Lave & few gmall farms, This ground will give ample
glorage for ore, mechanical workshops, staff builqinga ard bnvrneksg
The emeliing works can be placed up in the Enaller Valley. Water for
the concentrating plani one can obtain from the Knaller valley water
fall, while the Inreborp waterfall right above the south end of the
Eotn lake will procure the necesssry power for ths working of the
concentrating plant, drill, electric 1ifht etc. ete,

The unbaprren rock from the sorting house, ané tailing from
the conceniration plant, which ought to bve continued with an Elmore j
plant, can be dumpec and washed right into the Botn lake. All the
¢rude ore from the mines on Baldoivi and Ingeborg are to be carried ﬂ

by meens of an agrial cable down to the concentiration plant., On the

general plen(encl., 2) 1s the location of the aerial cable way marked
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with & full line in Dblue colour.

Ag will be seen starts the cable way from Baldeivi in an
eapy territory and in & straight line down to the Ingeborg lake,
where one erect an angular stalion.

Prom there ii continue, taking also the ore from the Inge=
borg lode tc the gorting house at Botn lake, The transport length
from Baldoivi to Sorting bouse 8,6 km. and from Ingetorg Lo the sor=
ting house 2.f km. The cable way will for ite entire length be such
placed that one not need any special power,

The traneport of the finished products from the conceatrs=
ting plent and the emelting worke down to the gquay at Saxenvik bay
will most economicsl be made by a little railway, which one cen work
with electric power, The railway is to be built narrowgangued, will
be between & to 7 km. longs The line is marked om ihe general n-p' :
{encl. 2) with a dotted blue line. The territory for the raillway
doee not offer any particular difficulties. :

Besides uh-t?ﬁ%rn is mentioned of plants etc, yhoro must
also be erecied small uining canps at Ingeborg and Baldolvie. At
Ingeborg whers the working of the Rode is easy and simple, it is
also easgy to find the necessary ground for the berracks. Otherwise
is this on the Baldolvi, where one of course must do all what one
can in order to avoid to get the plamt and barracks too high up in
the mountain, where 1t is rather windy.

At the terminal point (see general map (encl.2) and point
A.in section A-B on the special map (encl. &) over Paldoivi) will
the pining camp on a particular stretch flat ground and in s height
of 800 meters above sea level get a most favourable and good sheltere
ed situation ageinet northern and eastern winds. But the presupposi=
tion that the town can be placed here is that the lode on Baldoivi
with the continued examination will show what 1t seems to promise.
One will then take Into conslderation 1f there shculd be made a main
transport tunnel from point A and eastwards to it reach the main j
lecde, See section cut A-B on the speeial map (encl. Z) and section
after the same direction on the section map (encl. 4). As 1t will be
geen will such main transport tunnel get a length of 800 meters,

The most favourable with this is that it will ecut the ore body en
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& rather great deep, namely 500 meters along the dip.

Eefcre such maln trahsport tunnel can be projeeted in
detail, and its length nearer calculated, one must as nearer stated
have the lode explorec,

Especially must those on section A-B made dlamond drill
holes be made and ehow & satisfactory result.

Under 4prsvious reading about further exsminations of the
lodes at Baldoivi I should also mentioned how this ought to be
explored with tunnels along the sirike in north and south in an
altitude of 900 meters above sea level,

Tosards north must such tunnel be driven with the same
dimenslons @s the mein transport tunnel and connected with this by
a shaft down to the level of adit at an altitude of B26 meters above
sea level, During working of the upper level of this lode, will then
the trensport take place throuph the tunnels and shafts down to the
_mnin transport tunnel, ae this shaft then will acs a&s an ore bin.

The porer guesiion,

The Ingeborp fall is formed by the fall of the Inpetorg
river in Botn lake. The river which comes from the Ingeborr lake, has
a length of € km. On this length does the river fall 400 meters (from
Ingebory lake, which is situsted 409 m. above sea level and to Potn
lake, which 1e situated 12 m. above sea level). At the outlet into the:
Eotn lake trere 1sg formed a perpendicular fall of 180 meters, which §
®#ith & 1iitle alternation of the direction of the river where the fall
start one can incresse the height to at least 200 meters,

;he supérficial area of the river is 20 km?' By repulating
of the water one will most prcbabtle obtain 0.5.m§ per second or a
little more as i regulated water flow all the'yoér round. The Ingeborpg
must In any caee bLe dammed up, where~by there is a pood opportunity,

A Witk full regulating of the river and utilizing the whole
beligthk vetween Ingeborg and FHotn lake one ean calculate with 2000
effective horse power or 1000 horse power if one only utilize 200

meters of the total fall,



The river can be harnessed rather cheap. The horse power

®#ill then ccst to harness about kr. 200~ and yearly expence 1o run

it will be about kr. £0.= por snnum,

The larbour.

in saxenvik bay where the necessary ground for quay is
securcd on the southern side, ie very favourable, The inner part
of the bay freeze a 1ittle during thke winter, but not so far out

where the quay is planned,

Concluding remarks,

It 18 of no use 10 make a calc lation of the total cost,
before one after finiehed exploration has made it clear for what
production ihe wrole shall be planned, and 'ow much of it will bLe
in the form of export ore (cuprirefous iron pyrites) and how much
%111 be as copper pyrites (furnace ore). While the cupriferous iron
pyrites to te exported so must the furnace ore be smelted on the
spot.

Ae one know the lodee at present one should Judpe that
the lodes mainly will produce smelting ore and less ore for export.

Witk repard to plant end working cost it can however be
£01d that these withoul doubt will be wore favourable than ai Sull=

tjelma, to which lodee the lere deseribed scems very similar indeed.

But the Eaidoivi’lodee is in several instances still nore favourable

located then :ulitjelmwa, especially thren as regards iransport.

Kristiania Y¥ay 20th 19156
Earl Bay. (sign,)
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