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toth sides at son

One of thege 1o in

‘runs south or st

wellknown faset 43
round., On conmine

vhat arvasred to

C
e
[}
<f
e
o
&J
s y?
»
b
[ ]
wd

o

Tor sbout a Lorve=
Borholmen, The Er
ag & plain ond the
holmen. from this
Immedistely obove

hronches one roin

+the ccarse 0L the

Journey and found

aot very stcep &11t

e c»rbain desree

a&s&»~1anﬁ, we pa

whieh ma7v be cons

rz?er.
'E om bans»vd

frontier snd the

~ources of the wa

From Borholuen to Jjangell took us 10 hoars %itnou*

countine our halts

fers
[

E P
Lagrenr {ine,

& rood nedesstr

o

ours, whan storparen sre not included,

-

en welks from Sjsngeli&tchﬁpgholm§nyin 6

n the rusre

*

Horwerlrn mats nomed Skjomenfjord and

ner in e esutansterly direction, 4s e g ~li

hese “fords aie froe from fce all the vesr oo

to the interior of Slonmenfiord we found

be ar exesllent horbour snd - pretty ropuls=

a

eard, ot the aocuth 07 the river &&¥e? ard,

8 tolerably =996 rosd ‘ed up to the valley

“len mile [/ 11 kilometer / to the farm

i

ound elons the river mey be described

“whole, whit & slisth rise towsrds Bog=.

farm the real ascent to Zau%gezi"baﬁaﬁ.
Bogholmen the river divides into two
£ eoutenst end the other ﬁﬁ?thé&gta
letter during the rregter pert of our

the necent continuous but on the whole
hough hirh end eresey %ﬁuﬁzaiﬁ§5§6g2ﬁ§£e§>

nee from the raad Lt the ton e? the

LR
s dist

a
3¢ ﬁegﬂfibéé,Aw%ia% srresd by ﬁevreks aﬁé to,

avan had zhe srpe&raﬁce ci @ Méuﬁtain

% E

sed ¢ prefﬁv aree lagc "L n#evaxae*"

.S, -

E .

idered as tﬁe resl uonrce ﬁt *%e lveﬂasrdsa

ndet ‘he rosd s%i11 conﬁinues to rise, the

ik

wotershed is novw passed, as ere are the

Sers ihit disemborue in “fcrﬁcé trgsz"

about £ 2nd 2 kilometer from.udangeli a
with & zved 21, rlenty of s er and

pa-sed, that migth be of ?“ea‘ teCﬁlcal

1d exploit®ions barin on = 1ar~e scale.

wnd the woy beel toog us a somewhat

%

[
[#}
€0
w

iow jJourney with e pacghorse, but

4 ~round gik;hg;fggl,mw%eya everal ievz

%

' ' ) .- s R
gold streang Ysve to be racged, it can gerrﬁcel?,,hsi,f»

P

e ;eliewe&‘
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mineral, xhich mekes Ulanze

Zrom tha li?th arsillous gaﬁr%z Ehr ke n&inf it

ez?ﬁa;ed tnnt even o ~00d redestrisn e baﬁr;ishcs *a?e %ﬁaﬁ

i ¥m, 82 %cﬁr, thich could trinz the 3isggﬁca/%etw~ﬁﬁ slanzell
snd Dorholmen to rtout 30 km. end from t%éfccast ] 31?3%3%?&&&/
to wienrell to atout 43 or 41 ¥m, thereof, “

Elvaszcarde to Sorholmen about 11 T,

Torkolmen to Lourgevand’ " gz "
Lanravand to  Sjengell # g "

It must be rememtered that on +%~ who'e road down ,0 Forholmen
there cre noy acgziﬁiiiesz with the sinrde ﬁf@a% ijon of one
tu4 the road continues in o cdnstent descent towords %hé

valley,

©

The position of the #1814 has been stated as Z.500 &*et

shove the level of the sea, bul an gneroidal berometer

=t
»
B

a4 with us showed & still greater neirth, so that

<=

Sjangeli may be considered as close upon S,Gﬁﬁ_feet,&bevé;%,s.

The peolaricsl conditions

>y

‘Ancient sronite predomine tes from zlveg»&féen; via -

Zozholmen up 10 tanrevond, fromint high snd sometimes” ?ﬂr”

w114 creszs,s whiile from Lanzevand or from leaving the froniierg)

arsillites preveil more ecpecially srrillous usrt" mhich

- ’ ) - »,,vm} ("‘“
Crmwa rosd ot sbtout 4 o & kilometer from the mininsfield

1o+ plmost parallel with.a broad belt of slmost snow-white

‘rock, which chiaflly camsisted of white quattz with 2 bland

o cftonrtes of lime, ferther or when rossing the rapid ©

evioncly mantioned, snd when 2 sr 3 Wme

2
[
jo
I
S
¥
fote
I
e
o
<
oy
r4
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P
et
7
+

frpm the minincfield s brosd lode of erreezstone or~diorite

~pe obsarded, runninz zs it &' peared from'nar heast uO Bow th=

Lt losht the field was renched ond our ettention was

4% once atireccied Yo the dark, almost jeto;an” hue of the = -

i
[
W'z

ieid stend out ﬁibﬁincﬁly‘Q‘

anﬁ 1chx

* *

,;i e an islén& in uh@»cﬁaan‘




I took profiles and found that Jjanrelifield was not

‘

of sny zreat extent, as to ths south, weast end north it

tr the s=iverrement nminingesurveyor.
o ¥

¢nly towsrds the esst did the fileld seem to extend

znv dietance beyond .“he bounderiss of the allotments, but
I had no reason o carefully =msasure ‘hatl nrrt of Slanrelis -
#i81d, The fileld chirfly consists of ¢ compaet, black very =

farrurinous hornblend maes, vhich is herd, resrvonding fo

blows, brittls snd intrresected with very fine crsoks end -
- Y} . LR . F CR S
Ticsures, ' o

is 8 rule the minersl is sirstified, even if to no

considerable deerese, snd Yas sbem® +ths smoe stratificstion
L ]

“and slope ns the surroundine srrillites '.s, *he gourse is

th oz steer dip %svgr g the west, 7 UL

,.n

f.to 5, w
In outverd a??eafgﬁeé”?%era iz & 1little difference

?isi%le"hetweﬁn the Tield snd the surroundins fell, Risth

throurh the field from L. to 3. runs ¢ mountein ridee, 4wo

r thres hundred feet in height the many tovs of whiech

[o4]

often consist o ¢ crystalline =renular compact’ composite” éf

Tlcek horntlende o1 ansite =nd rroryish-vhite feldepsth, so

e %ind of esbbro., 0 TeeeTo T L analann

“The mountoin ridee is broken in two placesfb§»bi5ad¥
~lans running . to W. one broads sr, where vwhat remrins of the
pnildines Telonsins *o the fields sre to be found and-s narrower

but Tor stesper ~len slopine to “he ecst cnd troversed by’

A AR R A SR S

e

Sisaureli stream, which has its bssin in the 33chgeli trédsk -
/lake/ situptsl ot ‘he west boundary of *he field, This moun=

Mi1e the Field’

»f

toinridee contrins the mors i-mortunt oves,
rot s ra-uently shore more or iess trosd or narrowsr lodes
a7 aridnte, the covpre ond clope of ~hich renerslly .mns
rorallsal with 4he ﬁingral1").‘£élthaugh enidote appesars

- : ; «

shundant gide by gide with the vains ol ore 1t geewms.to:hnve.

nathing 4o do vitn the formetion of the m‘neréljloées;ﬂginca
“he epidote streske occur consteontly in the Sjeggali fell ,
)4 /&&«%#hmw z?zﬁe &é 41 wwgévﬁdéa&aa,uvwam &ma @%'%%@é&&brws&wp»pm
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gt

vithout ¢ trace of ore., Lohs elivth ”aartz'seaﬁs €18 scours

in the field, 'but éé net seem o heve sauthing to do with ‘he

crresrance of the ore, since ns ore has been fsaﬁé in the
~uartz seams of the Pield with the excention of ’aiﬁ trrces
of coprerpyrite jJust vhers tha cuarz sesms run si&e EW's‘a&

it7 minersl lddes. Colitury norrow ore i? 3as veing esn”iﬁtinw
¥

34

of folisceous nicr +nd ghlsrite sohint &lzé‘?raverse the‘fielé

To " lowin® the srelodes and frﬂ?gasézg contined with SG?a’S?e

"

Later on T will return to “hese, ac o rale, deed veins
when the conditions of the ore and the erploitations »iil

he mors fully Asserited,

«

T must now mantion in e enreory way the ﬁ*aarai“ﬁféaﬁﬁa

tione that occur and %kiaﬁ ﬁgkc’$§sﬁ?eli ield of iﬁterest

end value both from an econsmic snd = tal lir&ia point sf *ifw.

The Sres oceur ‘n steanteg of 41° farins b?eaétn ‘%iéh

v, Ekenstam called agrikﬁs’gﬁﬁ'%aieh may?ﬁa la;nea as

ne row orelodes without one lurze extension in
and as yet unimown extension in depth,

The sirikes, that have hirtherto been observed, stretbh

vt Zip in the 59 e direclion as {hc'aurroun&iﬁ%irgék;?bﬁfﬁ
aréiéf Veru éiff&fing leagth*ané/brca&ﬁh. fﬁe:fﬁiékﬁéésﬁéfémy
3rcééth‘can'vary fr0m4g'fe%*iséhés té oné’oréﬁt§5§fedfj$;a
rerhsps ‘more, while the exfension in ;h;zéfpén”- a8 far a8

o Vit af

can be otserved - msy Le ar gnfl: on 7 a feé metars,
vhile a¥ other vloces fhe go0] ‘arv st rzk#s wsv be fo lowe&

stence of t%irty’to $o*7*hV’matres and 9ven fartqer.

The most sbudant céppﬂrorc ig tho varic*atcd connarorc /

er-lsnce, ca*%%rpvriﬁes and her# and

s

indi éconnﬂr than cop

srain haf'hot‘vaf? often sulphurprrites aﬂﬁ ;1nafiy the coné'

LS

@

tenlly recurrine zeenetite, which is formed slmost
ﬂ‘ o B

kes,

B

o

veryvwhere in ‘he different siri

I T

-

In the cast ond day, the glove nomed uannercreé “in”

ﬁ@n&eyucne@ 0& the elfects of the st“QJphere bave b»come

bR 4

L 4

uaxseri ané cozp@ri sur, whics arszuc“ o éécoﬁga’itgsn R

o g R T —

will Vva or ziwv‘g ?rgatiegl fxo ;zgtanee,«8ine&wﬁﬁe:3§§¢ar;t
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86 thin ’sVGro In *he open, or in vlains and crecices of but

ghows from rler where the osres arae Lo te found, . .. . .
‘Ehg coprerores m=tioned asy @ppear in @ pure state but

£ye &ore&génerailﬁ found in al@ﬁeiassneezieaxwiéh1ira§a§eg.

when for lastonce veriers ated coprerore, which i.8 thgg

form 1% ”Pﬁ??&ii? *axea becon %g ﬁiﬁ“ﬁ,gé z aerfsin degree .

%

with the llsek iraﬁsrs,wgéw ¢a€§ézi§esam¢a@1igf§eraiﬁ_céééar
. A ' ;
end of £ hrisrther lustre 3. ihis connection is the most -
e LT ‘ o w s

grnon in the U%gxgelifielé and is renerully very rich in
* M

&

correr. ;&ia 119*%@? ua*szﬁaé Sre very often runs to one. .

23 ;arﬂﬁtl; nure zvsﬁare where {l aémiftére a?_sapaﬁrgrgfhﬁw

Gahﬂct bﬁ discavereé h? the eye, aé zg, ﬁvﬁical &aalgﬁis

rroves the vresence of eovwér 1o tre sawr?e a; &1% en@ané

2ven more, Just £ the copnersirikes r mey ran info ir&nare

s

gc the latter masv in itsﬁ*urn =5 over to biack lit%ir mice -
/lepidolite/ often with any declded lim!ts or courgpe. ..

T%is circunstances wakesxiz & risky . siness fg pargne the.

veins éﬁ tho‘éepth. AsQr seneral I Zound that when t ‘e exploi=
vgtions 54 1atxnz in the field reacn any. imr ortsnt depth tha
uzfikev wt lay in open day hrd ber u lost as.the slide either

e x

crrtly or vnuzrsly ersts up, vhilﬁ the ° worxing were almost»

i

vartieal &nd tin metazlic ¢)dPS as vrevious;y menvioned,

mo'ie 8 §“Ciae% evon peciptous dir to nh” west. ﬁt&uhﬁ t;mﬁ ofs

114 sovsurn at **ankali*i#ld £11 thn exeav: tion° or workings
wara froe fro weter, ice or rrovel and the eround wrs -
cleared g thet ther were fully accessible fci.ny;ingesting

t

[

ong, Int in on~ of thase ey-erimental worii inge ern il be saild
thftitha minersilodes werc oxhrusted on thf’dspths,,ekénfthough,
vher misth chow thenselves otherwise then in the open viz.
sﬁéntiﬁas’%ia oder "orpuaﬁes narrower, Lvan when the: vere
encarenily loct, - whkz@ one hred worke nesg sell awey fron

the strike - *wia ﬂlwth cacily be racavareﬁ uy segting & faw% .

‘shote in the honpine cide of the reerective woirkiness.

-

") T° 1 sthis ore, which ie often livereoioured, which !ir

_renbtam denominat ed "coprperliver” i.c. livercoloursd copper, ..




vottor af the respective workines,

Rogidre the numerous slreaks, thet hove occasionsd
=31~ Or 1688 rrosreetins, ther- are anany otners, whirh are
aa vet not hrourth to é“w a“ A*&“wn@u <oy whan szaxnininy
the msrfinas cg vot exnlolite naTe cr legs 1mrar@snt streaks
=aye tound hy cnance on *hn a?ﬁr”50331 sur: @ee of ths rock.

Jadsine from the sbtund nee end nutber 05 the copper
lodes, tn t c1e in the open, 1t ie to be su posed thet many
more ctrike cre hidden in the mountein w%iaé eitharsapnsar
Qn.the sérface gs an insigsnifizent ficeure or olse mrver

arpesr at all. S0 hant to arrive st sgiution of Tnis very

imnortant ouestion for an wventusl.expl itation of the mines,
i would be of no little interest if an experimentsl shaft

or stull were run misth adross "he reneral direction taken
ty ta~ —inersl veins,

Parther on it will touch on the edvisbility such e messuve.
Let me no- rroceed to r more avecisl daSQrigﬁiéa’éf’tha worke
jarg works ' nd hirtherto anwszze& streaks and I must than
stsantion to the sccompanying mar of r Jacolis sixteen
&Elazmanss. |

Y

Berinnine ot the north with:
a/ denrikes allotment, . must vreviously resmark, thet

+he orelodes are all=svs to e econcidered ac chserved et the

1/ viorks & [/ vids the map / i 1.5 motere H-S end 2.6
m. E-W beins 1.. m. in depth and shovine only sisn of ore, =
-2/ Vorwinms k:o 1 ig & @, in lensth Li-5 and’zcn.in -
breadth =-W Teing 4 to & m, decep. whe “orkin&@ islrernendiah3
caler so thet the orelide /mthe usual admixture of varierated
coppe . andé ironore / caste up and iskG inches in width.
4 comple ta¥en hence nug beon onalpsed by Ir. Zamm of Lioclks

holm / on tent, 12..h 1791 / and found to contain-?;;c rar

he game voin.

iy

cent of Cu. 4:0 1 znd o/ ercm 0 be o
Lei me here ramcry thet 4he sample cited ia my text '
stTe all anslrsed by same Dr. Tema and the annlycls are

dafed Sert, 12:th 1891,

v/ Tfornbteres allotmont.

1/ vorkine i:o & is but en inwirnificrnt one, (he streeks

of ore were 4 inches wide, IR I




L

i e e

i e

1l4 or éﬂad minrral, “ne ore was mos“ly fine zi?ar caxaurea

£/ Works iio 3 wars 4 i=b % m, B=¥ ind of o depth

0f ® m, At the bot.om of ihe =orks the ar é}ﬁ& 3 wars 12”

/inches/ in vieth, but st the eteping o ze 19”

te

Ssmple Lig % wog té%ﬁﬁ ey s gnyiv sed in s*ae&hél* Q?
Dr. Zemn en. c10ved of 13,26 ve: cent Cu.
¢/ Burmsne allotment. - S
1/ ine workins v/ ia rnesty s steep rock snd several
nsrraé areveing ésrg Otservabls here, e
o/ iarks lin 4 / Kerneltoms"Carl? };ﬁ*# sésaz 12 m, L-8

G.F m L-W osand chous 11 or 12 m, in denth, Lhe exriai atién

“

ers geets Lo have been rretiy convissrable &ﬁé %&% rrobe blg
carited aﬁkhg the fréﬁ§%$ﬁ Sfiey g {@astams ti%e. ‘t tqa bottom
of the worksktheré is ﬁﬁ% but a ver; liﬁth ?raee sf azﬁv@nﬁ
it is not vh*‘ 13? b» e Egé : ?@gz vein bat tn e is &

~8" broad ﬂaasﬁ of eniés?e nieh mﬁg'ﬁé folowed by an

Ly s [ S

*?g‘ﬁlm’l-

On the rcck i%geii *%ﬁré was ﬁzenty af “srtly rsad ore

/ vérieggted so- ﬁﬁz and usn&l }i?pi csloureﬁ ore / ﬂic% 3hcws

a‘;,

thet there is = vssﬁ %6&&% 0% ore bragen. snd eertainly

o~

hn woricias a: this mine *%sulé bﬁ &“913 ﬁnaerta*vn &8 recd

rﬂwu?ts secfu;@a aaswzediy &cc*u». A sawrla from tnis xorking,"

analjnad in %!oczhalﬂ b" ﬁr. Lamm novod B,JW rer cnnu uu.“

i

and snﬁ taken fron the outer yook 12, 2 L T can* Cu.

iy P e

3/ Some five oy six meﬁr%s fsrtbﬂ north ie were z?&in’i
open zarkinss n the gane lodes as "C&rls &nd lviné cnruhejlj
ed%é’bé the river orktcrrent. Ons very n»arly le?aln@i un=»f1p,
obsérveé, since it was ai- asn Ly oe caowirift i; :aé hgwagar
éﬁiy dur out$and cbout exsmindd, L ig o té 9‘a, iong

§-5 2 m, in bresdth sod cbout & m. deep, In this worrzine .

there were only very unirmortent treces o7 ore, oL

sy g
Y} Vr. Sweonstanm ceys concerain~ "Cerl” thhs nerkine lies c¢lose
To the winestream, Its deyth is 17 £t.. 9 inenas snd lensth
<O L. i n almost rectencnlusr Torn I, In Thn open the streek
weg obeut 2v brosa eftc: beings dus oubt or jus% the gsme vwidth
s it x'é ap;&&reﬁ t the east side of the vorking, *zt'i ﬁap%h
of 8 f%. 1he vein wss 9" broad, % “he aﬂﬁthﬁ of 11 Tt, thne.
vein erete, when an im srtant inciegsdocenrs in the. Yreadth” of
“he sireai so teht et 2 dertn of 15 L% it was 3577 in brezdth,

I% may be said Shet this etresk consista: of"% /4" coprarore” ands
? :




e,

~which on being on-lrysed in

Sresi desa rock [/ pueestone ane micacaous Llste /. The corpers

it ie orobveble thst "Carl®s sitresk continues on Lhe a*ﬁar ,
glde oo the river snd it is vousibly the seme thet wes worked
gt b, - .

T or 8 n. Trom YCeris” sivern vﬁrés o%e haza *hare

WHE an gvaﬁszﬁifﬂékarezaﬁe. éis% ghove ﬁ very fiﬁa ? %i@ﬁstaé
2o0p v@rare. | o 1 | . ”

i/ In the allotment cerl ~uite close te tie mine "Carl"
there weze é&véraﬁ ’:eﬁﬁy ro arful Todes 3 Eﬁwé” in treadtl
which are howeve. ret unexrioitad,

e/ A2 ie‘"ﬁaé Lerzolius.

i/ ;oraiﬁ? sze g/ ?iée men/ ic 5 ”“iﬂ; ?ﬁ‘iéﬁ?th

Zin ﬁgﬁth nd & in derth and only very frint ctyreales ure

2/ workine L:0 6 15 % m, in .ensth. 2 in o.eadth and

& %

sbout 3 in éév’ .Sovercl sipesks were ¥iai’ ’here nﬂ
&Isadas% ﬁ%ing abous 4 5?‘% inzhes, ~ g ’
3/ “0‘*in? a.s 7T is 4 7, in ;énéth, 2 is~b?eaéfh and
1.5 in derth ona shows aalg faint ?‘rﬂa?s,4 |
"

" . o
af ;orking R B is ¢ m, in leugth 3 in arsaﬁth an&

3 in ~e‘.,h wi th only fsint @reaks in the opan QOSalj cénz, k

fgan

?isﬁiﬁg 5 iromore,
; §/R£orking H:o @ looks more lucirtive beingi7 m. in
length, 4 broad and sbout 6 m, in éeptﬁ o o
‘In the spen not much ore.was 0 be seen cuzhso&e:6§idote o
whil@ %t the botton two Screaks were soen the one a* %hn °outhern

gors Being ghoul 6" in sidthend sncwin* & rlr‘ated, pnnrore’

to eontain 17,47 yper cent (u.

copper, in which thars were spots of ey ontine Jepidote/. .

ays of the 'Ber?mﬁsta?a“rufvan"/ Lhe surveyors

") dwenstans o
nine [+ mr is ?' 9 sna 10 that there cle2 Ywo workings, the .
one lying surt ieinx & %, in depth, Un coatinuing tﬁ~'bla'tinv ‘

i

onl7 ‘o ha*r:wv shresks wegre found, i;'gha uvper edg go of the
worzing the zetallic east d ’
thgn L oore 37 oaé concis tir? cﬁzﬁfig i ‘alo"iata 1aard
tnd eome leddere, bul ov & aenth of ¢ fi, the largerﬁstreaks

are oo™, broad., of which 14 to 16" is couerins meisl gnd the -

ore 1t86lf had gn nacommon s praranes snd was found inm smell
“nots /[ pirnds [ consisting of bristh yellow coyperpyrites of .




/ some ironclance vaes also found *her»inf

fe

6/ working l:o 10 is 4 m. west of 5:09 beia¢ % ﬁ. in

len ﬁh . STl in width and # iﬁ ﬁe%@h and &t thé %otte% h&s

,t g

%?aral ﬂtresks 3 to 4" brouwd and cont &inin& copper- &ﬁé irons

»

ora,
7/ Vorking a.g ll is 4 m. in length, £ in bresdth end

4 in anpth.

é* the Eotta& a§§3? a8 @ 12“ zeée ef ecs?er-aa& saleﬁurc

ngrzﬁe. saaples of this &ﬁﬁ a&iaaen srate gsntaigeéﬁlé‘gély

iy

rey gent Cu..

d.B. saetwsrﬁa of 4:0 11 1oy & & %a g a8t reax iﬁ eren

aaw aéﬁai ing of correr- gnd snlz%azﬁ rite.

¢

liear the linits of ierzelius and John thers were

wsrkinag /a/ of » % to ¢ inches ~narz slide with faintitraces

- Lo

or g eon?ﬁrrari es.

?/ &llictment Qfeéfika.
1/ Forxing io 12 e ¢ 7. {n lencth, 3 in bieads h ond

& %ﬁ denth. 2ha ora otrgwk 18 about lﬁ* broaé sﬁd eonaists af

Y " i‘,(;,z/&%
.

CO??%f‘&ﬂd ironore, aavles raalysed in teckﬂo‘m bg Er. Temn

rave 17,58 per cent Cu.g

&/ Worwine Lo 13 13 a ccntinuaﬁion of ﬁ.Q la heinp

i

1: m. 3.<0f it. 6 m, in léngth gnd 5 in breadth and 3 deep.

;He netal;*c veln is 2 to 1~" in vidth ané contlnues still

faruan* ocutns

w4t s ) ,‘?
‘his lvde seems very orom’ sznﬁ ~
7/ Working Lio 14 is . m. in leneth, g in oreadth ¢nd 3

in derth; the stregks only 27,
4/ %orkinz u:o 1t is6 m. in lenoth, 2 in brnadth and

% in depth. Yne lode in the very middle of th@ botvom tnerec;,7t'

b
-

is 2 fav inches in width, &néd consiste of epidote and small

nots of corversliance.

PR

vniusuel metailic lustre ana livnrcal*urpd COTDETOTa |
The samples wprﬂ found. ta conugin in ﬁ,c l. va-ne cant Cu =

vipeny *

B

ﬁnu G G“”G ? . cent A.G. with ar ca¢ a? *01&,3

ur ven§,8u. s%’f&f aggnstamm f°:“




¢/ Worrine i:0 16 is 4 a, in lenmth, £ in brea/th and
< in aepth, the lode beins only batween 2 snd 2 inches,

8/ woxkine s:o 17 is % m, in lencth, 2 in breadth end -
% in depth, and hes £ veins, the broader of wnica is irom -
18 to 16" with eplidote -inperced with ¢ovror..

?/ Workine us:0 18 hes oniy fsint su-westions ol coprer.

-

8/ Vorkine i:0 19 / - new level / lies hish up . on the
mountein is 4 m. in lenrih, 4 in breadth but is not driven to
any.depth, Corveriorrernution iz iguﬁé over the whols e tant

the woriking bul no lode, samnplss gxs}g%ea by br., Tama Sﬁaﬁ
tut 2,08 per eant Cu, C ceL Lo
- ?/ Workinzs were soen insths i medinte vielnity but
Eztfle,ézplsitéﬁ with a 4" streak., - r”,*»~:&; Cimogtroes
| e/ Allstment Iseac [ Iealky.
Workips iio 20 i8 7 m. in lensth, ¢ in breadth, 1 dser,

Zhe lode i simply 1" in breadth, conteinin~ iron and 5 littie

£%

Ao

Conper, i . . LRI e

2/ working lio 21 is -8 m. in lensth; 3 in breadth snd -
% in depth. The regk but 3 to 4 incﬁes:w&%h’ierzuginousni

conper, . - L : ERCEEE T L B S R

3/ vwor.i- - iro 22 ")ois 21 m.'zn;;ength,\é,fn;breaa:h»ana;"~

3 10 4 in depth. Ths streaXk or:straaks,severalﬁinchga%broadgb/,

7o in iato thr henving wall. . T R T ILIS & R A |
vy Eérking i#:0 23 18 9 m. in lenmth, 3 in breadth and

7 in @zpth. We nere find a live foliated slate othornhlende.f"”

i

7ii%er and probably cb7oritﬂ wnzch is 24 1ncqes %zdn né

iwprern;ted with ore, the uncast 180 CG?u&inS an ora ade

T e

+o L7 brosd oFf exce;lent ~anlity. nﬁrefrom the sample Nio

<3, which anelysed in stockholm by Dr, Tamm showed 28,26

rer. eant Cu, o

') Brencten says: Allotment Zachgr§as cont. ins . mineg, of
which tha Irrre nine / 7 worlin~s .:0 22 /[ is-one., %he vein
iz pretiy rich beins 7 Lo £ inches Wide..ihﬁvlan?th of the
lavel 1o 60 Tt.., vhils the brazdth veries as gren by’ ths map.
My H:o 23 ir srrorently Bienstems “larees level in:Lars-works",
de remnyirs eoncerning Lhis level: "I1 ig driven to sldes thii
"ot 26 feet rna ipp boitom thn stresr wasg. 16" brcaditaz%rnn
into, desa casts, a4t o dm th of 18 fret ihe Jods” i . geid 4o have
been £1111¢ brosder /30"/. In this mine the lade hos: baen»r? .
moet oonetant ote,.s S17% she, récz ig. much spi%t; RN

M O T D A e Lo 00w g P
e Chan el iy T T L b A £ SR




e T

i:{ AP TAINY L0 wd = © W, LI LATAZVO, B 8 de 10 bIvEYWL
snd of & Aerth of from 4 to & =, is hirh the slope. in the
asz{% arn stopr there "¢ - fine strssk, vhich soe in into the
nzneine 8 to 107 wide ), den~e semrle L:0 L4 was lsken, wnich
when anslyeed ih stoektholm :roved t e of é.a? par gent Cu.

6/ working d:o 25 jo & 10 o w. in lensth, T in rresdth
‘pd 11 in depth situste  on the norin side of the gtaep Blope
snd has nrobabuy b exploited aftver ikenstams time. Jhe
levy~l ic driven away from the lodes, which 8@?&@ in into the
nsneine side. From the stresk now visible / ¢ .o 7" in viéﬁh/

semples i:o i wae en:lysed in Stockholm by Jr., Tamm and

fonnd to contsin 24,64 ner cent Cu,
7/ ZLevel workins lizo 16 iz of no importance; the sireak
is 2",

8/ Level working H:o &7 is unimportent ths stresk in 5.
stope 27, ,

9/ vorkine L:io 28 wes call 4 Issks /issees [ mine ")
and ig said “3 b2 of the very oldest of ths fbeld. It ie chout
%21 m. in lenesth, sbout 2 m. serosa and of dﬁfferﬁﬁt §§é£ﬁsy;¢
thr drepest beins sbout 10 m. In th~ southsrn end a stresk
ig rleinly visible af about ¢ i5 7 inches in width. and many -
né::ower but ineonsiderable ones. Jowsrds vhe north the ores

bacomes impure, lsrgely ferrusinous &nd contsining littie

corper.

vs of this: L:o £4 %the middle level is 14 ¢

th £nd $he rock is diseriminated by 1xonwlimmer.
5 10" af sntirely nure ore ufter the siresk
arrvearad on the helf oL the depth. .

"} Exeonstem vwrites concernine Issts mine: : A
®Onis mine ie ond an cveraze 18 f£i. in depih / the other
Almrnsions Moy be socn from the map snd is orened on a lode
“nrl gaemp in the open to have been ¢ or 6" im breadth but at
th~ dspth of 10 ft. was 10" ond continued of same width at
14 ©%, .+ the southern stopinz th~ ore was prettiy pure but
£t ths northern 1€r~»r1v mived with depd casts. The stesal
srprored 2t the boticn still 10 to 11” 1m breadtn &nd rratty
pure, Zhe fsll of the cast wac tbout L0 deproes out of the
verticsle., In the north rart of the mine th~ ore made & cast.
to the eest, but anreaﬁed to ‘oin.wiih the mainlode lower
dovn., n some vloces e ‘he bo*tom the stresk was mixed with
teleslste, At both evtremities “he orelode is visible, but
near the bottom st the north end 1% was only 3" in Wiéth
2t the south end howevar brosder. At both svots it &p%é&réﬁ
likely ta be brosder 1-owaer down, &8 in Johns mine i%’ ‘was ob=-
served thet when the gireak sives over, the %»st onn ﬁeaemes,

purer and riener r in ore. Ak & dihemer vb Phh T hes -




Tnhen e”plaxainﬁ Iscces mine in days to come & shalt
v@3ng§ be sank 8t ithe sangarn end to = depth of 1@ %a lé

=m, snd thenees g lavel ﬂrz?an in = aarenerly é&reetiaa sg 31

2 B E PR

+3 undermine the n%:?a %fﬁﬁi@ﬁﬁﬁ é?ﬁﬁ *ezgin*

- Zere shonld te erected gnd thae rﬂvﬁnt the #zy}@i%ati@n
“ysn beines nindered by gnow or ice §§2§ﬁ? “he inwéyaan?ﬁs.

n/ 411 -tment John,
1

/ iio 29 s streck in teh precipitous mowntsin £ o 3-

" 3

inghes in width znd not vorked,’

: 2/ 0 20 ¢ frinmt “ﬁ?é%g nevey worted,
3/ H:o 31 only feint stresk not workeds

al 3. A few metres eastuards s ﬁzre&k %” in width

snovn in i:v“stsmu mEn,

s/ arqinf U:o0 %2 is 3 =, in lsnpth, 3 in breedth snd

% in éeﬁth the streak but 1 to 7.

*

«-w

6/ T azxig? liro 32 fa/ L.R. of %2 is 3&?&2&3*1? J%ensséms

L

"Zost mine" *é is T m. in Egﬁgtﬁ, % in azeaé@h &ﬁé ar é

¢ ¥y
s . R

m. in derth, ’ha gt resk is é L0 % %ﬁeﬁ»s vzée‘ &:gﬁstam

reticons the 488t mine a8 aelan?iﬁg to aﬂ“ gilfemeat Eschgrisq.

L e e
[E TR Y }‘ 3w

if The 113 ment aﬁol&.

B

i/ oz:in~ §io 33 iv ¥ m. in iemcth, £ in width snd in

>

pth hgvinq 7 etracks esch £ *o 4" and conteinine ironore

2/ Workins id:o 34 is 2.0 m. in’ nvta Z 5eTO8S. ond 3

sf’ “ O

m. desev, the stresk beins I to ¢ inc%es n vxﬁth &ﬁd canaistinz,"

»,

/ Forkine lizo 38 is 8 m. ffrtﬂ°r aautn on’ tn» bsmn ;aﬁe
peing 1.5 m. in lengtn / . Lo 3./ Le0 m. in 1d h and 8‘3

in derth, the stresk buil z".

4/ vorking L:o 26 is imm.hiﬁ 1enrthm “ acrosb ana 4 m.:

=

drep, Lhe stresks beinr { to o inches in ai&th eontsining

rood ore. Ssmrle L:c 36 tzken hence fnd analjsed 1n b ockholm
; Tr. Tems showed 1%, ﬁer cenﬁ Su.
5/ Worins L:o %7 te 7 Mo in 1nnytni Z

1 1& deppl,the etresl beins ﬁere baﬁ wbe

»a/ Forking :io 28 18 3 . iﬁ»lﬁﬁ?sﬁ =8 in %reaéth,and~




2 3eep; the rock beins foliaceous sigste with indistinet =
trauks o7 ironore. ~ S » ’f,;; %
g/ workine {i0 40 is 4 m. in 1eﬁg%h,»éwinfﬁreéé%kjagac
1 mater iu depth, In the hengins wall ther~ is g veln §f~;
JURTZ o™ in wirdth but no ore. ,:

9/ workins n:o él'§ is‘é =, in lnegth, Svingﬁraaégh aﬁé’?{'
% in dcr thy the streak beinz ¥ 10 4" in wiath snd contsining
very foir ore. . - S ' T ¢

5.B. 4:ie 38, 40 sna 41 sy evidently on the szme Tode.

10/ vorkine ii:o e2") 45 2 m. in lenstn, 2.6 in bresdth
ond £ dmep end contains en sbout 20" slste glide with Pr—
neted ore fr;e>fram iron. & %ﬁf&lﬁ.ﬁﬁkéﬁ, io éﬁ; nence and
‘nalysed in Stockholm proved of 15,78 yver cent Cu,

11/ liro 47 is due east of J:0 2 is anéz?léi%éa's&st'seﬁe
few inches in width. | ‘

x/ the ¢1lotment Helens. ; v
/ 1/ vorwins :o 44 is 8 m. ia length, 2 in bresdth ead
1 m. in depth. Alon the whole length of it there is & 2 t0
47 brosd stresk of sxtramely fsir ore, which whgﬁjssﬁﬁlq E
L:0 44 wes snalysed - in 5%5@%%01% by bre ?émm;prgveé»to;be
15.20 rer cent Cu. B .

L/ The gliotnment Gustsf [Bustavus/. g e

i

1/ workinz K:o 45 iz & -, in lenrth, 2 in breedth snd

ihese sro crevices snd spob: thoaughout-the emtirs working o

tn:t ore J/ dis/ coldoured & rust¥ brown by disinteersted sulphur =

snd correryrites, so » kind of {mpresnation:oft thessbove,

&

nemed ores. There is besides o ctregk of & to 10" width:

contsinine corper sad ironore.. e

- . . IR B TP ot -
2/ Working L0 40 } 15 2 m. in lenrth, 2 in width and -

T CZanstem roemards CONGARTnIGr YIrnuarss mine“/my are 41 [ -
Thm ore shoned iteelf bud . inly &1 the bottom, wWas rich and ~
5 % T

T 5 n.ve Tormed s banct for theio was no real lode ob=

sorvable. ot the vottom of the working wee & to 3" streak

perarant”. -

w) Erenstoms words sre:"In this sllotment fiizo 18 Adolf [ e

gtreak occurs thrt heg been owrloited lon- aro. Climmer slate

1¢ sean here discriminsted with coprerore”, My o éc. T
vy Grenstam observes:'"In thot allotment liro 1% "Bo . gomine"” -

fmy o 46 in Guctefs ut&ﬁl/ when vorking Horizontely. in the

fietd, the rovk hes baen vlssted 0 +the extnht op 143 Sktt. .
CThe lede wes 7 L6, La width %t ohe wvlace where the blesting
. hed gone to & dephn of 18 ft.yzhﬁj1iV¢/psr%?cf~§h¢jlééﬁ“"

z ; i

3
>
2
=]
g




i
A

D

=

Sl Bl

© i denth showin® the sume ﬁiaia?awrgticay$a in o 45,
[n the hanrine woll of the lode 2§ére’i¢§a>é” hregﬁ *ﬁ&?zI?ﬂiﬁ.
At the bLottom of the working thers is & 1aée @ﬁﬁv%iﬁiﬁg
coprarpyrites, which is 2o 10 24" in width and ﬁegiﬁa the
correrrrrites & & inches glreak of the common Sj&areli orc.
A sample l:o0 46 fron this working was éﬁgigse& iﬂ a%éeknalm
by D lamn end showed é;éé var esnt Cu, ;
5/ Working o 47 is & m; in Egngth,‘? in brgad;§;$n§ -
danp, e
The who'n vo'tom of the working was in&isar%&iga%§§§§i%5
corrarpyTites. ) | B ; ;y‘, )
4 sample of this a.é &? aﬁ E?iﬁ” nglgseﬁ i§ Stac%h@im

T 3:. ?a%% wag found te Qéﬁ%&iﬁ { ? rer eeﬁa Cu‘

/ lotment é&%riea.

P “ e et e

1/ aarbin~ 10 48 is 10 m. in lemeth, 7 in %rgédfﬁgzﬁéf el

4 ieeg. ai&th scroup “he WG?&%&F *era is 7 te 9” esst of

= E

nure v*vieﬂa;e: gonnerore, %ﬁ;}% % m. fast%er scata* raaéia?
: v syree s .
nurgzlel Lo tha whev« nﬁniticﬁeé cast *%erﬁ iz one 4" in

ridth gsn 1sting ol vmrievaaeé aﬁ??vreré end reavar 4 m.

ferth aer north anotﬁer parallal cae% 4 ts " ?iée élso cfw

v : €

verie?f‘vd cenper.

The sampln teken hence when gnrlyse& in »uccxhclm b

Zgmm con tglneé 45,88 rer cenu cn.,

2/ working H:o 49 is £ =, in len§tn d.b in br adth .y
1 m. in depth nevine & 8 to 9" streak of comon Sjan@eli ore.«~
Samole ore N:o 49 taien hare caﬁuainea chU? Ter. cent Gu.,

LA

8/ woritne ii:o UO i & in lnnvth 3 in breadtn %ﬁd

L deep,  he %trnak beinr stont 2 to A" ineh¢ wide and is

riobably the seme sc is wvorked a.o 49

- _
n/ iha sllotrent .nilda. ? - ~

1/ wer¥ins n:o ¢l is & m, 1n 1»3# ch, 3iin‘b;@§dthi5§d,"7;’

4 m, in amsnth,

——

~4 mreatly, ihe erestor rart of it concistes of o kind
irr 46 the ‘inel” Trannlcted ironora, -k i% 1% there vere
Cormnervrrites, livercolourad CO?‘“TOrﬁ wrnatie prrite .
Cosulvurprrites &1l ~ore or less 1%”18“?1” n$ueé ~8pleg
oine sent t5 “he iwvorstory in Jdelsinsfors they veore fauﬁa
to contsin 2,5 pex cent refining corper, 00,0624 rer eéaﬁ
silver and unnic takesble tizces of rold,
') Erenstem sbsﬁryﬂﬁ conesrn inw thio égisvmsnt ?/ °?ws;ﬁ€rgﬁ
Svnesr n@ra which sre not conversent in tae open, diesr tha

T

-

s

O3 ped e M
fd b wde

ey

oW o«
o




Thae lod~ ic from < %o o inehes . ide, nirrner ue in the
rocx € (0 11 inchrg, wide eoncistine of mnzsseiée' e@éﬁer*
rrritee sad tionore, vhile 4o the egé; ihefé is é streak of
edrper ond sulphur-ryrites. | o

Tha 1ode seems to divide gnd e of ~rast iéﬁgék Pro=
geedins on to the allotment Jsbriel, -

o/ ine £'1ot~ant Berndes.

lorking Lio 82 0 fe F astpes in learth, 2,8 in bresdth

Thie workines contrins e querz veln ¢ iﬁ%éeé in vidth
end beside it @ nErrower or~ .iresk sbout 4 %s’é wiééc
The cosrs~ snd downesst of +he %ﬁﬁr s}iée {» the same as tﬁ&
agangeii ell or mountsing ?hize i”%@ﬁi?gely northe of the
wsr&ing there gre three ore streske, e: “Iaitstién néving boen

undertskan of the ené.

Q&“Fl* Hio 2 Tes veken ebout 16 g. ‘north af tﬁ& %axking
end when sﬂalys in ackhelg by r. %2&% prave& % 1@
rer cent Cﬁ{ -

p/ The & 1rtment Haparanda.

1/ Workinz li:o 33 is 3 m. in imath 1,5 in broadth |

¢nd 1 m. in depth,; The stresk is 2 to 4" in width 1n the

anderlsying well, aprarantly, a cont 1nuat&on of Lizo aé.']{

g/ In the sllotaent Zrik there was only an oyan wor ring

S m. in len~th and ¢ 3. in bresdth, con iteining ne:row 81 reak
af orn, e
1imaast Top of The mountfin ¢ Iias lods a mAnred, that
¢certeinly hes sn simixture o9Ff roek wiih the ors out the
letter wag rich, th~ lode R to 12" miﬁe'ané”s*rceneu to g
digtance of 20 to 40 wards, - . )
Y] Stenstem wloces 1 deg wara, ona 13" in ridthH ith 4m.
purn liver&oloured co par asndi »1000808 <nci visstine on a
to not srest exbtent, jwisine Troq vhot I sew, unless it is
L:o 02 wnich geems 10 or the cose since Lzenstam's 1&™. lode
concisted of a 4" .ide orestresk g 2" wide ausrz-vein and
the other 6" of tvglic-fo sile snd rraens Lone,

d.b. The Tourth streak mentionad by I -enstam coulﬁ not
be discovered. = .




e

peculisr o rothar locsl difficult ies in the wsy}f

T will be noties: that in the cbove éeaeriﬁtééa af the
Jre figéa in Slenrell uining field, éiﬁa by %i&é %éth mstéﬁ,
I cite lr, Zkerstoms observ-tions, It can ée&reeiy,be»eéggeteé
thet nmine ghould usree in »veyry rosrect %i*ﬁ his sige% my
obgervntions enbrree muny mors vworkines sn fiﬁds sra tazn

it

snsisme, 28 since 1844 many- lsdes hﬁ?ﬁfﬁéan éigg@ygggg;
shich heve been v ortialy worked, by more or }eséfiﬁﬁéftsnt
minins-orerstions. Lo e
Lkenstam often notes shrester width then I, whan 3%9% ing
oY ¢ lede; sincr he includes 2ll those miners ls ; g grem to

telone to the scme lode aven 12 the sye deed as awars

sarrentine [/ eridote [/ disrite, =limmer, e%iari%a ﬁtewﬂtee

“1

“ereas I only notiee the real metellie 1:des, £t aagt als0
be remebered 1nrt meny voriings lokk very &iffar%nt 36%
from whst they did in srenstame dsy, s o gée& deal éé%i of
minin~ hes been unﬁerﬁazeﬁ bat ss it anpesrs withﬁu@ )
sufficient technical cupervision or “uiﬁaaee fa; as h&a

bean slresdy said the headings heve been sun’ glamb %gile

33

hn lodes, ss far as csn be s@c»rfﬁzﬁeﬁ all ﬁave a écvnu‘f

Ty

C

cast to the west., Ins conserusnce of this has been thaﬁ they ygv

neve worked away froa the lode oboerved by k»netam, vh‘ch runa**

ok

into the hangin? w2X¥ of the vorking and could here;are

scarealy h» observed ty ne,

fewine 211 in 2ll the chief results of the;prazyéctinggf;yyyv

‘of.indieations,.nd finds of ore g1 ojanrell miningféield

g

t1iefly descrited shbove, ic theot & Tirm conVictYOnwisbfelfm
thet thr ¢+ isg g lerera su?fly of rich corner oras;&tJSj&ﬁgeli;55ﬂ
This conclucion 4s arrived st ~ven when eégminingftéase;;,
vorkings, works rnd lodes that hrve slrendy bern leid bare
and 1% mev bte concluded +ith tolersble certainly thrt & ereat

numnbar of dre finds, 2nd those vrobebly rieh, sre as yet

“not discoversd, thouzh in 8ll vrovabfility they would be -

found end exploited if recl mininz opsration were eom&enceé.

Iut notwithotanding these facts ojepgali fiel& gresants

| "”°'f5ifl‘a§==‘a tive o

. mining gopergtions,
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Lot 811 the situstion 'u ng%ginw but fwvgargﬁla for
sway in the north, 3000 £4, sboaves the ges and 33 g gay? &X?Qgeé

o

moaatain, vhich frel vill cause aony ﬁzi%ttza éi*fiaggz 28
Zor gn eventuel nining Qﬁﬁ*?aa%iﬁa It gy be affirﬁaé
howevar that Sjanreli ic seeresly in aore ﬂv§936é/§§%§$%i§ﬁ
then menydther ore-fislds e,», th~ more im ortant of %ﬂcse
belon~ing to Kiros espvar mines, whien zlso lie 3000 fast
above the seg sno faéi? gs far if not Zerther inland than
Sjenmeli, snd yetl those works heve riven the chief ééﬁ%iﬁ;wﬁt

of ¢n importsnt end lucrstive minin~t srede Tor ﬂﬁarlg 300

7ears. The chi~f recson why o goatinous Wsr*in? f “jaa?eli

=4

field hezs ss yel not taken gzaag iz I &Ziava %rsaase ﬁttempts
nsve 2llveys been mada o ?zfﬁﬁ%ﬁf‘ h» ore e%g%?aras rro=

tably tﬂasuse the ﬁzhlé hesrons %5 bve on sﬁéii h seil.

’Vahcse imrrseticesl sitemnts &t ‘ransport e ve u

M‘*

3?13

”

cugshed the nossitilify of =rploitinr Jjenseli iﬁi%@f alé.
- ?ha‘c&rfisve 3T trengrort Masi be to the ;ar«eﬁiaa cﬁgst
and muct be Tmdc as e&sylané' sep s ﬁsasiéla;kihig is s
"sine qaa'non“. | ) o
secondly it ~ill ba noticed “nt th hard, brittle and

fissile nature of Sjanseli fell has awg'nnéd yreat nis*iv;nv'”

arks bacg o

e

in 1. skenstems nind, for tima after time 'h

this subject, snd ud#xng from the ficures cited bv nimk
taa‘h;egk of}cre;in 18éé mist hove been frict h*ully ox p»nsive
vhicn fact wos provs clg o"inp Lboth to the orv¥nisttxon of
work / sihca it geems thst ail work was . sid *or by thﬁ day
and not by contrzet / ana to ths then éﬁnerfcct tocls snd

-

ives, but since 1844 sguch vest progress asﬁ baeﬁ mede

U

3

Fpln

in the technics of breakine ~rounds th ¢ with ﬂachin» arilis,
dynagmits 2nd ste~l Lorers no experisnced miner / m ininr man"/
would draad sttackine Sisnreli ?isli

Thirdly i{he mindq nf ore lie gpread stont all over the

theld sa~t'ht evantual minine omerztions cannol be confineéj 

TR P

to gore few crote,

Zuic circumstsnces is of eert ain ijrtaace ginces thé

lodes ©TE £0 NETTOV, menera 1y 1 s few inwhas i%‘wiétn sna

3




ope r%tiaﬁa b izf nr dress invﬁor“s in iha §?Pn ﬁiﬁglyéyi‘}g

- s

¢s fsr ss ené Le eresrizined, of no ~rsut extension in field.
Y would eerteginly be very %ﬁgirgﬁle-iﬁ‘giz thr @rg

Sjenzell hod bLeoen conesntrsted ot sne or tvo vlsess; B
but one must now fs=ke the loeality ss it is,

If however th- lodes =re na:rowd ¢nd of  but %liﬁth axtent
the richness of the ores fully comv-nsates for tkesﬁ {fsctis.
from 18 of whet scemed to me the w08t r1om sine cssts I took
sswles &af;&g Yy szaty»aé Sjanreli, which were in september
1#8% rn lysed by Lr. Tamu of Stoexholm.

{hese samples, r8 seen by the above description as 1o

vhere they were {aken, bveins ¢hosen by me with due discernment

a¢ rerresentling

the avers~s quslity of th resrective streaXks,
v;a?ﬁ sﬁﬁ’a?erage of 15.11 rer cent Cu. Such richer siresks |
sra wa11'w0rth erploiting, even if ihag'ﬁﬁ“nwrraw.ﬂ

;J%esiées it must be noted, i%{ thas ?éﬁiiésﬁnars%reaks§~f
xzrg 9syeci&lly‘zﬁ§ss th-i ommur in ‘ho centrel vsrt of the
fﬁei&<:gta ?léﬂﬁyfﬁliy)gﬁﬁﬁﬁgéﬁﬁéﬁ by -leree %nzétities;afy
s%nafcnélyftare ironord, where the. copnerore. &s otherwise. -7 .
ﬁﬁéjia be rerceived, ‘ |

Aﬁ;éiffgrent rlgces [ took szmrles of this ironorey -

two of rhich were suslysed in Stockholm last éugnstibyf¥i¢torf:

Crindel =nd confrzty to 21l exreciuations they~wcre feun&'””~ﬁ

%o contsin more than 6 per cent / on sn 8Vorage 6,51 per cent,

If = slrnce be cast on thr mep it will be sesn that =~

w"

ay of the workings zzre concenirsted in tha Isaac and Adolf
glisﬁﬁents, and thigyspoﬁ [ egll the cenirsl gart 0f5the:~)
#inld, Zhroush this the hesrt of the minize field e stoll
s&s@ld he driven, th- bvest direction bein~ from ﬁhﬁ ¢§st
wharefthé riége is rnrecipitous. |

Yr Stenstem himeelf sdvised thés step, the advants res

fn the Tirst rlree it would te 2 very procer exnerimental
exrl itztion re 1% would #o rirth scross gll-the lesds of

~ lodes gnd %ould Qerva rraatly ta'cancsnff%te:tﬁsumining,f

i3

. Tk
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ST

~dressinge by hands,nsr easily be concentreted to & or 10

thr nscasscary sorervieion é%é finelly for gamg¥gears zafeazafif 

rende: the exrloitstion of {nis rert of the field iﬁdgpeﬁﬁ§ﬁ%‘ ﬁ

glike o7 mininsvehinery sas the hord wasther of the &jengell

Tell. | '
Similar siull work of vervins lsnsth wiii‘ﬁréhshig be

called for in the fisld, but to luv down N $¥?§i$l$

rales congerning how to bresk sround in the most aiyga@égaeaé

Tay vihen working the 1 odes, would cer:g me to far, cnd must

tr left to the enrineers that frog tim~ td time may he

intrusted with the ‘ireetion of the mininpe-opersgtious, ' =

One very important fact ie thsi just gs-%here'&re‘eertain?:
aifficuliies in the way of ziaiﬁg»aﬁ&rsﬁions,?whiehfh&?e 'va%%:
slready been enumerated, there.are 150 special sdvsntares,

Amons these I include what is certeinly of “he utm. st

importance that the derssing of the ores, which st many mines

is unavoiable, exvensive -nd wssis & rood deal of:the ore -

/T zeen the mechsnical concentiration oZ-the orefiesn be aiss
rensed wita for the ores of ‘nis midingfield. Every machsnivel
rreverstion has hitherto beoen based on the difference’exifing

botween thr specific velrth of the ores’ &ndthe kind of roek -

attendins them. Ihe roews of Gjenreli field sre of rraat
crecifie weisth in coneeonence of containine iron, so thst sm

rdinery mechenieel rremarztion would not ‘be very effective

[~

ER

snd wonld wmoreover enteil rreet loss of ors. '
In my opinion this process may be ﬁgsi1y9§iéfenseé,wiéh,{5ﬁ
irectly fron she'%orkings,'only by |
b ¥
rer cent Cu,, wh'ch is rrobeoly sufiicient for the firther
worwine ol the orestuff 8o zs to obtzin t&é zetsls ccn?ainedi{ f
?hsréin. ) | i
Yy 1ﬁea hea been thet, when chesy snd easy‘ocmmuniaaticn‘f_‘
g openesr 1o  he sorversian csas%, the furiher oredressipgi'V |
should be accomplished on the fell, by tas ore of 8 to AL

ner cent, thrt hod beer hanusortrd, utins smelted down




f;%a increase the mec%snie&l,ggwer,

E

[rerneps with some gdmixture of saipnxsgriﬁés / #ad. concentrated
Yo coma 320 ner cent rné while 1ismid i%ﬁﬁéiﬁﬁely‘bé‘%ﬁﬁéééieﬁ

to ¢ Lessenmpepnrocecs, éh@ ﬁegsg@ﬁr»caggeé then %ein§ sghmi%tcé
to electrolyte trestment, by wh ien m megns aven the sié?ﬁf ahéw”
gsssibly ~old in the ores would be oW, ﬁ@ apchsnieal yswer

ecessery for svery deorertment of miﬁz,w can %a aa%sinﬁa

£
=]
o

from the **3§:e1§ ri?er teht flowe rifth thraayh i&a %i?iﬁ? o

The su ply of weter doces not saenm &a be ?ery aons Wééra~
&éble more nerticnisrly in wintertime; but it must be chesrteé ’
‘thgé "Sjangeli arﬁsk“ [izke/ wnance tae stresm ¢ msgates taigth o
egsily be dommed up some 2 or 3 m. and t%as form s csﬁgiéerable’

eservoir. iforeover g pood full is essi;y egﬁgin&sla sa ss

Should the 3305"61‘ 2t eammzzé rea l,.;:sf §r¢?& in»aﬁ" i"*ﬁ"é

£ rure metsls, t%a‘ﬁﬁccs ry waeerfawar nay @asily“a& ahtaineé

iﬁ ;hﬁ i mvéiate nei*n?aurﬁsad g8 gbsve 3«&%&&.»;=

i'-It is my firm cinvietxﬁn *hat imnori ﬁt aﬁé lucrééive

zinine orgrsoions cen be caerried on here with ?j:
that be tecnnicsl r°+’on£1 ‘and economicsl, snéiﬁ”
facnﬁﬂﬁnd the bﬁgnweii orefield. kl5/;; .
/ Trondhjes den & a&tober 1891.@

P.dolmeen

Bersmestere i det Irondhjemske bergdistrikt.
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“he most i ortent find of rare @3r%a%e as fi Bure veins is the

This lode, which in the open aﬁlg was %éry'ggazl hegs by coa=
%inagé'%arkyaﬁﬁ examination shown itself %o be & ne%wsrk of fi@sares
end veiés‘witﬁ moetly nure Sornite ana also & %iﬁtare of Bornite,
ﬁp;éé yrit es aéﬁ pieces of the furrounding mineras. With rerard
to theie éiﬁeﬁsicss the oreveins are very ?friaas.‘§hey widen suddenly

from a couple o7 21ilimeters in thickness to as mich as 3 ﬁe%ime%ers

end ecrease even gs a%ragt%? frem s ea%s§ 9?33&9 viét% to ?kéﬁ‘
ns%hﬁng. The minersl §%u%é5% *%& larrer .. ures is more or ie@s
closely iﬁterseei%ﬁ by craex& @ar%i" smﬁgy aﬁﬁ partl; fill%d %i%h

Sorng te.'s%e crebeariﬁg ores ayg égaily §igt§ ﬁ?aisheé &’*sm %%a aiﬁi

others b? their sar&aees b&ing &%r&%éé givinv them a dras” a*pe&raﬁee.

Tit é in the dep egi* in qzagtiga are %he us«ai eﬂeiﬁs ;ﬁsﬁﬁ zar _about

P

a zenﬁth of 20 me t rs e ?i&th af g “sters and & 5ez‘h, ;rom %ée

surface of the rock >af & meters iz ﬁip 4hage bs&ﬂaéries %ﬁs a8

rerticularl 7 rien ?ein*ci vow1z%§ been exsmined, I% eantiﬂgns wi%h

fow inﬁerrunticns from tkg Oﬁeﬁ +a e ﬁéath of skaat 4 meteys whnre

& &

it 1w fb i? ed by a Feoms tivi” airﬂr&l f*aﬂ tnis main isaure e tehd

nuuﬁroas crossf issures, end the' 3r¢%nar*n~ zone is ﬁere over 1 “eﬁer

in iath but’ whion very arions rﬂr f:we of dorﬂite ke i” ahown .

/bv'zig. 2 (£~b} Sheet z, ;efare sny tls ting ﬁad been co”“ﬁnceé hpre

only o ver 7 e78ll lsng of Morﬂi‘e wag gisftle. ﬁ’ er *a&inv awey uhe

rock for a thic'mess 32 ahopt » courle c? iecémnters wh%nk roe? o
e itaelr con‘ained 2 c3ﬁ°‘ﬁar&h?§ ?1&n,itg rure *orni the 311 had
: the srpearence sﬁesn by Pir, 2 -a, Zy farther‘blasting to » thicmess

&)
L

of 2 decimaters the arnterence was as shown by Fig. 2 - b, 3y contis=

anstion. of the work & narrow fissure was. “sund, whieh efter & denth

.

of 2 éwcimeters wad wid enine invard, snd was Tind wiéh’entirely»pure

%3

‘Lornite havine a si13tn of 1% centimetoers. Tt seemed %o be gtiiy

midening, -The moinvein 01 the contrary was aarrO?ing quikly Inwarq,

vt geezed b0 continue with the eemne width gblisuely forwerd towarq
‘tha zteen wall, The 30?3&%6~L83868'&hﬁ?nfbn~?i#. ‘2 hirhest up ta- ﬁ%e»

rigth &re connected with +he larpe vein %hrsagh a8 ggrtly empty




S

“

After blastine here wds also found

L
é u\uiwas &i

thegn leﬁwes;arg al%s ﬂaﬁnac%eé

ésyﬁzy Be *ni e»’ieié

1ch Zornite. Tﬁrez sh an other grrex

““i

€

o
]
vl
wf
&
)
e
L&}
ki
g

g Zornitev velin, or raths

few meters to thr Iouthwest, which osredevosits iswgésﬁn/~

greptro r\;

e, .0
by Tig. Z-e. 4Alsn tovard larthrest heve heen noticed several streabs
ol Zornite, bhut thar “eve not teen ersmined on - seeount of Ege% of ‘ime.
Iecides theese ficsureveins of Zornite heve alsa shirty derosits

of Tornitetearing Irsnore besn notiasd,

On the besis o these exanin~“iong +he ghove 363@13ﬁ§5jég?rig
tory may te considered s rich in fiseures jiiigé ?ith’gaﬁﬁéraré.
4 oouentity of ’
;g ney F‘ g.é 31"6y,
rnite, “. 9?2 w? ‘;G f{’x

rartly l:st ore with o csgvgr;araﬁﬁtége of £5.0s

ccnuivtivﬁ

}

%a* ?ﬁieh cre

correr znd et lest a 3:4 ore hsvirg cop er %s 6.10 %
ecsily mny be conzsentreted to » hi?hsr perce ntoge. 4 esns*éerablé
auentity of washstuff was glso obisined s&svin; ecorper to 17.56 %,

extencsion iof thic Earnité%awr&ag elosure can not ye% be

any certgiﬁiﬁy‘ In the orven end &lso from exsninations

17 foliated ”1858 etree%%ing,ﬁz to EW an& élpping

» etrike hae been founé several

R

cwaller Bornite-lenses, whichns*nﬁa to indicate *ﬂeu Lne new xon“d

ﬁsyac*t aot is se-erate, Deeprr down has %he sreveinf~ es ent%ﬂb& -

been replsced b" & rermatitic minersil sometimes csntglalng Esrniue.
The new fesﬁerl" veln meg ghown itself - bearing 811

£ 401 .
8287 89 31 hes toen

- -

The Zormite 4ceures besides as Tiszure fillinge 2180 &8 small "

follow the nlenes of atrati=

Ticetion of the lornslate. [+ 1o often wmixea with Ironore ond is algo
et certein plrces arrily or entirely substituted by thiz ore.
Lz timierl for thér Tind of sre mnay o mentisned tha doronite

cut within the meacgure ”3&?381 us” (£F 35}.¢

¥
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The are in "Sndryufvan” forms s s body & large lehs heving
143 ertension leongthreys rerallel with the et2ike of the surrsunding
Goumelate. In the open st the Jouth end of the mine is no oxre viesitle
iehe i“*r iigtely telow Lthe auz?&ze &rneers a Dornite-tearing Ironore

LS r 27 A% - S . il e e 3, . w 3 &
with 2 width oFf ¢ fen centimmters, This is widening dovnwerd, bnt is
B

4w G

|

&

gt the seve xmdw time  lowefed in ~rade by Hornslste, £nd pradually

L 3. & . o », Y 05 b 1 *
rgecing into ore consisting of 2 =inyish bleek fine sleste mixed |

with quairtz. Zpidote end Ironore.) In this nixture crypsar siresks

of pare Lornite, whic

1 1, not having eny lorge extansion, anppsar very

very freruently, somstimes heving s length of several dewineters and

here and there forming lenses & o 10 contimeters in width. The slatle

ghow solso impresnstions of Bornite. This ore mad in the old ecut a longt
of 11 wmeters and 2 morimum width of 1.19 =eters, with ah average .,

exrs, -4 suantity of ore broken luse ..

o
e
!
et
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Q
by
)
ot
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b
ey
e
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ot

with 5369 % copper. T L U I g
Zy moing donn on the South nart of this vain it was found-to be

rizh in Bornite, as siree’ts lenses snd.gs imprepgnations..for.e width

of 0.9 to 1.2 meters. oI this width is G, Lo 0.3 nmeters very rich.

on purs lenses of Zomite down to stout 1.8 meters below the bottom

of the 01d pift. Hers the Zornite percentage decreesés d very dudden=
1y oend Lridote end Ironore become predomineting meking the corper=".
nercentsge 8t 2 dewnth of £ meters very low. By continuing theyaﬁnking;’
thr mineral was fsuﬁﬁ to srow richer in corver et a éepth'oi 2 metere

tut here the further continmetion of the wort wes nrevenfed by snow=

felle end it could not te determined with certeinity if's new lens
comenced here or ndh, By & trial boring, iun ¢ dizeciion of 55°

iliseid
v
*

downward Yo the UW from e dentnh of 1,80 mete rs, wes found & new ore.
bt neithsr ite extension nor itz ¢uslity could be determlined, - .
In %he direction of the strike hove seversl small parties of . -
retearing nineral been found of the segne kind es in "dndfrufvan”, hnt'

nat of 24 lerce extension or sé rich ce these. Ihey -are however im= ..

portent becouss they srhow th




isclate? deprosit, bt ir o rert of sn of zeveral lrrrer or ocmaller
lenses conzisting orestreak, |
;’ I working thie mine duzine the sutmer 1895 wes mined stout
o 13 eud.~eters or about 2T lons of ore. This seve by drescing sbout
2 1.9 Tons list ore with & coprerrercettrre of 14,40 X 5.1 Tons Z:4
Fith £.4%  gnd .2 Ioms Z:4 ore with 2% % # copper. Besides these
’ wes otteined 6.5 Tone weshstuf? with %.95 7 coprer.
Fie, % heet 3 oives & view of the two snds in the pit, which
Ul ke sunk durine the swwer to ¢ derth of rbout o mefers  .low
. botton of the old nit, : :
;: EERZELIUS 338, é
Y : The above mentloned trench within the nmeesure ®erzelius consists
o of lornslete crossed by small lemses of ie %;%eggﬁé herrow streaks of
‘ the smee minersl, sometinmes having & ¢ ¥iith of up to 9 centimeters,
e ﬁere' sg in the "Sﬁ&ﬁkézpain gen", is no ore vieible in the open
south from the %fgﬁuh, e&c@r; ﬁ anrrow sireal of -Ironore, whinh
éff’ 1 however lower asgn vetses into pnre Bornite, Fip, 4-6 is intended
- | to show the occurrnce, st the bottom of the ecut, of o very rich

" bvody of ore, Ihe sbove mentioned narrow ctreak of Ironore cen be

£te  f fol lowe for £t lest 10 ~eters southwards, snd is p&ftlyiinxzhe ﬁgxxkz
s sardsce of thé rocz verT rich in Tornite. For & length of iJmeﬁergqx |
?i’ iz entirely v turs Zornite hevine o width of 1.5 certi exefs;fzhebwf

1!  ¢ aréhEariﬁg'zcﬁe is in the trench sbhout 1.2 =eters wideﬁfafgaflengthg
= 1 of Z’nets:s‘ and ghoved no tendency to &imiai%h’%yigeing}Qownfl:meéer

Jorth from %he trench in the direction from the striX¥e
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b ’
i ding o Huidt, for the vhole 1aJyth mpregnated Sdnite and Coppers

res nrrites, although not very plenty. dbout 50 meters farther in the same

SA direction iz & small zut in an ore regembling ithis, which:sesms to -
SR | indicute thet here ic an orestreakx of conegidersble length, 1in which
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the ore however, &g in Y3andgrufvan®, is collected -in lenses divided

o f by slste with only 1little coprer. The ore taken from this trench
Por o during 1894 was rourhly dresced sné showed by analyses 16.59 % copper,
o 4 i specimen tsken last simmer frow the whole guantity of ore obtained

nere, without it being dressed or shorted 2t all, gove by enalyses
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7y - & - VR
&i1i0wel not g gloser ecxoalinction,
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£0 & certain degree resemvling shove deseribed orederocsiis is ‘

“the oreveln in Skiffergrufysn, . - St -k e ’
SKIPFE: ;aé}? ? Al v

s

» follows the atrike and dip of ithe surrouns=

sists of partly & nerrow streck of

gometizes nure Zornite, ES%ﬂtiﬁgz dronsre, somet im9° of toth

torether in rarying vrorvortisng, »ertly of a:thi al 17 f@ i¢§€§‘@y

.

~dornsliate contrining. Bornite in lgrers or: &8s smo nller . 9:&&@5 end
-nerrow. lines. The ore hes the sghape of an: elongeted. 1995 %i T &

~totel derth of at one plece: 1.50 fefer., It hes %eﬁﬁ etrint - for s

1? ~length of: 20:meters, but is.probavly extended.s: few mg&grs;farther

-

hes the-sgre

~to the Hoxih., In the level going throursh "Grulbergei™

veit Veen Zound on g depth of shout 10 meters Lelow the eurflace .

&% the "roclk, ] ; . w2
- . az Vvelore has been nmentigned conclzsts.the lode of sevef&l

layers, of-different guslity, Hesrset the hengizng wail is ailaggg

of Iommate~Ironote 'l to { cm, in thiclkuess, genrglly rich in Ior=

uite with es hirh a3 24,57 5 corper, bu%islsc.of e ieangxg;iﬁéw

wit» only 2490 % coprer, This Zoruite fronore: restis en &u ehoud o

(A0 em. %%ickaléﬁgrfaf»?kinlgwfciiaéed~§@rﬁslate, or aaigh»aylsrge
o ,} semple t. snalysis geave 2,42 o copper. This Jornclote is itgels

restine on ¢ slote of the sswe kind, bal denser, less thiﬁl*
foiiated, end with-imnresnoted grains e~,»ornite. It 15 of ghouv
the: zewe thiclmess bnt showed only 0. j coprer. ,yeisa tﬁiu i in

-

c0f the mine & clste 10 cm. in thieimess somewhat.

nite &nd Lelow t%ie arsin 8 14 cm, thick slnte. pretty

4 2 . ; ; . %
with sreins end narrow shistsiof* Bornite 7 /.
showed’ 2,76 % “teken
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e PR RS IE I S - E « & - . - b e
: idvh 37 the layer = Gela . g9TTEY, &L 114 tha Ail%rrent lavers
- et . — * . 4 o . ¥ e e ,W'x " -
veried in richness teotween O.0 end 27, i, 3r the investiontion

of lrct summer it hee Ueen proved thet $%2 eoupenc ceg@ege in

iz dernsit is verying veory suddeniy bot™ in t°, extension in

the Tield ss well cg &n “he lepth, and the 326%6%§£§§é§ from here
. ks * =

=

is lixely to be of very verious guality. 3But as. the ?&i? is
o P

R e

wenerally wide snd becsuse the surrounding a%*¢erhe&ring 3&3&?&33

o

scew eesy Yo concentrete, the de o0sit mey deserve ﬁ§ﬁ3§§i§§3§af?\

ticulerly es thexe 2xe ressong to guppose that new lenses eﬁ the

.7

g same kind end neturs may be found in the soume ﬁ%rige,aaﬁ the m =iﬁiﬁg

o]

£

”% of inhis ore could be done in comnectlon with the ez§léiia tion of
+ others in Srufberget occuring derosite, B

 The eupposition thet other oredeposits of. the seme perscter

may be -found in cohnection with zgégﬁpﬁg,ﬁskifészséérgﬁiageﬁéwis
higsed on the conditions found during stripping the rock of earth,
whish hes been performed ilorth from Pit liso o2 intﬁeasg:eﬁééa}gm .

© . to ascertain wnether these, with each other sinilar, ores An

“ @»,

skifferskfrpningen snd Adolfsk#rpuningen Lelong to t%* same 1&1ar.

1% was Zound thet in the sanme Qif%ﬁtlﬁﬂy@i~u§8,8ﬁrike aﬁ the mineral

oAl Ty n sdolfskirpninzen epresred & long row of small Tsnses of +?c came
GA ©  kind asathc,;arge: ones in question. They occure c hus: ,Tha» when
,iie sl b the orestreek is followed toward the strike tc,th aouth, ha

m

“o & lens is found toward the west, lone of all these small len es ie

(53 £ sny wactical vslue with repard %o their s ive or qu&lity, but
Tm rre b their tzesehus is of importence teceuse it is chgrvc erist icéi
IRTUEA I ¢ far:the,oc~urence of certsin 3§angeli~ores‘ e

“ e P z

ithe ore most common in Ijangeldl sze*ielaa@i Lo ?niﬁe,%sosea

&

tdmee with sometimes without s lower rerc cein age o; copnerw? 1ce.
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dornclete, .and form more or less noryow strotified streaks which

not elweye follow the etrllke and dlp of the surrouniing siste.
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Fig. 1-b dorth from the 0ld cut is oiso evidens that even in its
he

& length of ?*aezars nd 11‘&9 ¢, in width, Dur ing 1895 thie

«7pical Tor this kind of ores iz the one found in . S
e

”ngﬁé;ﬁ“?é?” “

Fiz. 1 sheet 2 thows s eros sect fon of zag a@&% %%aﬁ of the
old cut in a§af~r“ vén from i@&»@l@&? 13 5%&@ that *ég ore
ig not ;erainz 2 remular E&?@yé %gé'%gg very ¢ rezalar %aaﬂéarzae
again 18T the enc?stiah rock end does mot ¢a§¢§? the ;l&aes of stretis

Ticatio. .2 this, From the rlan of the b.ttom in tha new trench

917 net tha ckarseter of a laver,
Zhis ore “olloua however, es most of the seme Ling do, the planes

of stratificetion in +he Egrgsiﬁis.
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Lirzerufvan hes in former tiwe ween pretty éki”ﬁﬁi?élg

worked ang aceording to slder reporis mﬁcé are haﬂ beea minad here,
In the pits 372 +he 0ld mine resp, 2 aﬁg § %e»ers in éengﬁ was
18%4 fHuna anly Ironcre in “he % tottom, Horir froxg the mine w: sz

% - B

Tound by w neovering the rusk an ironore rich in sarﬁite kaviag

strirping eas eaﬁbiﬁﬁﬁé dorthward &%kisr #8 poscible aza & coppers=,
ore w@s Tollowed for ﬂ*erly 20 m eiﬁrﬁ ruﬁ the Glﬁ ?iﬁe‘ ‘3?zng &

¢ and holdine between o and qé'% copper

rn

depth of from Z 4g o=

nickher snd lesner rarts of this vein are a;unrﬁuting, A3 i h

v

Shere ford 2 length of o neters bOTHlb&‘IrO ﬁre'afw ,

2 depth tetween 7.: ang g9 cent ue‘cers and 13 %a 20 k corpgr or

correr betwern 12,5 ang 29 ~, {S8inzle pieces séﬁwed uG p eorper}

Or aversging 13 centireters irn vigsh and 1¢.v ﬁ coppgr;,altqln

g diztznce of one metor from this comences & Yich capperare 2
dwindliag Ewag, bul iz followed b7 & ricld Bernite- Ironare whicn

the o012 8 end prabé&‘“: has heen
pi e

“J;tn ‘rsﬁ ths 914 mine hem the ?ﬁia hé“ﬁ ge oweé far 23 m,
The vein si%;s %e*e sf Irensre, ?@agfﬁiig Asan in cag*er sr

wlthout coppers Sceseionsily rieh in Lornite &ﬁﬁ cg@garglsaceguff"'”’“



In “he direction 3f the strike hes

o Ironore,
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“he quality of the ore is witiin wide 1i-its very verious boih
in the fiel? and denth, Throuzh exs

thet Iron end coprerore aprear gabstituting each ot ther ‘n

.

the came vein in direetion of the

) y At P N
the seme conditiang on ‘he denth,

“nd that the Ironome in ths bottom of the old pits will be
Tollowed by copperores deeper down,
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‘ s o
ore with 10.72 % % 2:4 ore with 7.
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which probebly is & continustfon of the vein in
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whions for =t least 100 meters,
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46 % and 3:d4 ore i*h
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hoends af thetreuch as an Ivons
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ore with no coprer. On account of the t%ieg earthcovering the

vein has not %éeﬁ Lored %o ite 211 length and it ¢ w notbe

dater ﬁiﬁ@i Mh%t it
It vac found durine the work that the vein; which on the surs
fece ghoved no copper, afier s few blests ééeéﬁﬁ rieh in
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thus conformee

i S e o o o

anglogous with the Zornite-Ironores sre the larrer or
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smaller lehses, very rich in copper, whaich in lergef nunbers
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more closely exenined, A e inTienag)
Eit within the measure Zerzelius (34}, =
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‘impregnctisns of “ornite in & minerel rich in magnetite which

‘The corperpercentase ig varying, not only in'the etrike bhut

An erproxi ote estiuute seove &% avera~e widih of 16 emy e length %:
of 8t lewst 10 meters and 9%”;92 te zbout 10 %. 4s before has

been mentioned is copperbearing Ironore striy% for 12 meters -

e

farther in this vein, having & width varying between 15 end &0

centimelers and 2 1ittles lower copperpercentsre, From ﬁﬁ»é%

ja

recrrdifiis lode is found that, ile the width af‘%he whole
vein is in the ageﬁ4vargiﬁg teiveen 3 and 9 ee%%i*etgrs for &
length af E meters Jax%& of the 51d pit, it is &%,&hV§£?;3$€§ 
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layer in tﬁy foaa wali of the sams vein gave Es e & s§aéimaﬁ

i iy

a,ﬁ ﬁ aep&er;

taken from &1l the lose ore received %xring the %ar% gave without

eny dresgivg whatever 9,29 7 conpsry ¥ te in 2 thatia

£, & sad

“oiTIn “6he “hanping %&7} of thigTend‘divided fromthe sane by: a§¥“ &=
legver of slate, a few dewimeters’ in thickness; is dn othér vein Jenys,
of ‘copperpyrites of the same width &nd’ lengthonsd hevw, 9

Fost Tof this Gepos il of correrpyrites” fs d ‘parslycarusy *(Some= 17>
tineg Fornitebearing) Ironors, eacaSSisnéElyﬁiﬁfféfm of round bslis

2

enclose? in“the Slate, which balls ere very Tiech 1n codperst{Onerice

rerpyrites-1s #n ' other similar orestreak etii¥iap IATtHal QSQeﬂé¥res=%
tiaé”snﬁﬁéfz3taab “the sgme thiciness, whicy hdsl beeréfoiioﬁeé fop of

avzeﬁféh«sfw§ﬁgaz 290 meters, - origRis TR OUFBeri. AW ther
" In tHé neishbhourhood of this derosit heve éééeégiffiﬁéiéféléaes

besn found aarznr lest eimer, 4baus ¢ maters GORY fre%Aeﬁeﬁola&%rénch

&

{79} wag found z-stratun of slateg rich IREornitejTeAd edpperalangs
2 v ’ reralénce, |

H

streeing dn  direction FE 4nd hevine s width 6270787453 meter,



The slate is here for a wiath of 16«20 om. richly impregnated with
the minsral. {ﬁ sample gave 10 %, but after a little blasti&g beocame
the cre very mneh rieher). About é@ e ters §§ trem ﬁars ia %ha éireeﬁ

&

'tion 95 the 3trike was naticaé a similar layer af alaie alteagh

leaher and having a width of 1 aster‘ 18 meters Sw 1s alaa faaa&
slate impreznated with Bcraitea é%aéréing to’ dr 3&;&% beiang %hass %
vthree fin&s ta ths sase layer, whie% then ahsnlé have en ex%aﬁsién of

P
‘\f»;x; E 4

\e.‘e 1east 60 mters.

ééaut 16 meters frem tﬁe elﬁ git has bsen faﬁgé elate ﬁszutk
with bath impregnatiens aaa 2.5 aa. ﬁi&& szripas ai 36251%9, It is 10

@ cm. in width bnt waa wiéeaiag &eapar ééwn ta 29 em. ana eaulé Ba\hw
follcae& far 2 5 ‘meters taward tha wes%. A ssaple shﬁweﬁ,a % eeppsg,

In tha ol& eu$ {89} is a 1sns ei gine chnita in %agaatits -

,,,,,

) Qbeariag slate impregnataa with %@xni%a aaa eépparpyriteaé A»g
of ore frcm tnia au% gave 25 93 4 66§F§f¢ %A/; Y
: ' : o ?ram zrhatwiﬁs se.id a‘ﬁeie zzy ba eaﬁal‘ﬁ;iaﬁé: %éxat ixpoﬁsjﬁt era' -
O é%reaxs arés;o be !aan& withia maaeare §ezaani’?heir extension is
PR ; SSAT QAT fag wIALs tov.lfory

-
STEE YD

however vsfy iittle xnawn as thay wﬁexe fauné at the an& af &ag&st
and immaaieatly occured suawfal:s preventaé their :arther axaminatien.

S SR w1 adng mr s ; iismeters rarming {0,805

. - These:discoveries of new Orelodes. seem 40 indicate that,: although

I Sjangeli: hes been known for allong téme snd-although sctive dinvesti=

wa : gaticns of the: fdeld huve been going on, especially dur ing last years,

wor o | 8%1ll new and: impostant oredeposits mmy be found here,. : .. iiioic

i ; 2~ In this connection I will refer to two discoveries made at Grufe

el berget during the @gst day of our stay in Sjengeli, . coni e,

: - In the steep wall, which %o the Southwest forms tha boundaries

ticas-of Malachite, By e cloSeritxaminaxieéjware*Severakmshists of a

. slate richly impregnated with copperglance Thund, -having o' width of

£ sbout 0.5 meters, {4 sample showed. by anal?sia~ﬂ‘% coppex ). An" othey
ore of the:samezkiné;wasifoun&voutsiae“nfgtﬁb*olﬁtnrizt; since a " ~u”

large cnowheap.which probably had been 1lying. there for many years

had melted away, A sample of this ore gawe 6 %:copper..Time allowed

not: s.closer exsmination ef any these new discoveriessrs, corrtivwas
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UNNA ALAKATS, e
B . o PPN LT Y % ¥ B oo F g

A territory, about 3.5 Kilometers South West from Grufberget in
Sjangeli and 1 - 2 Xilometers Last Lorth'Bast from Stonemask ‘7 263
he o dasing our investig&tians t%ie year been found t0 be particularly
1nteresing both from a seientifie end & prsctieai ‘point of view becaus
& eempgrativelylarge ‘number of areéepssita’éeeariag*héfe“are‘ef“s&f*
very different nature from those in Sjengeli. Only one lode of any
impostance ﬁss1kﬁoén;h3ra’§éfére,'witﬁia’themmessﬁfé:Kéri;ﬁB?%Glgiae
Folke, Guataf, Oscar and Pelle hsd éeéﬁjés3ﬁféaé%térriﬁér§ in which

a few insignificant eopger iﬁpregnaﬁiéﬁs had beén naﬁieea. Baring our
iﬁgastigations this summar wgere - a8 %sfara hss been asntianaa i
several new lodes aiseavereé) ‘both within snd outside the old measures.

lost of these seem to Ee very praaﬁsing ‘both on account of the” riehness
of the ore end on ‘eccount af their ax%easion‘ ‘These uew éeposits
have 211 been secured by Urs Jaeohi‘tércngagthe”aaaéﬁfé Elihé,”xéwvr& .
Josef, ?ictar Erik Paulua ‘Marcellus and. Julisnus, 70 H e

A geoiagical mep was &faf%aafzéé“snmaer&a&erf¥ﬁep%h%iﬁft3%ritary
betwwen the high ridge Rncpsckpakte {Easéka} and Unna~ élakateg
eontainégg an’ area ‘of about & 1/3 sonara kilameters ruaning ‘(2.85
Ko, ENW - WSW by 1,86 Xm NHW - SSE), Zabt’ &rom the’ £iont iar ET I
nuspsokjo?&. 311 autlines of lakes rivers and measures and a11"”

other points on this map were meassured by mr. Huldt’ by the aid of

R S s S Ry TR 1y % bm
[ s 22

a &istance-tube. ~ ‘ \ B

" In the valley“bet%ée; dudﬁeb&pékxa‘Yﬁééﬁké)ﬁeh&'U£§§w2i$§gts
appear a large number of amall hills’ separated from each’ other by
narrower or W1der earthcoVered belts. &ere passea &biskoelfven
which at its uppsr coarse is called "Kﬁajokk“ to Torne Prask” in
mang %indinzs and turns. At the west side of the map 'in’the’ watershed
betwaen the Atlantic and %he Baiiic Sea. The origin of Kamajokk is

just ourside the lower corner of the map’ from Stuor 'Alakats

ebruptly falling small rivulet, which divides into" “two brencdhes’
of which one runs into xjonojérvi and from there thréugh*”ﬁorﬁelfven"
to "Ofotenfdand" while the other is Kamajo&k. e RnRe SxRlincy

7 ithin this territory occure Hornslate and Graenstonas of very

various 1cek sametimes with an evi&ent shisty strnetnra aemeti&es

with an perfectiy &aaay Bo;cmi 10 appsarance.‘ﬁaesc Grd&natbnﬁé



and Hornslate from a stratum about 1 Kilometer in width, which to=
werd liorth Last connects with the Hornslate in Sjangeli Orefield.
In the sla%é%hieh ggr%iealarly‘ia the westerly part are richer

: in narrower or wider layers of Linestons, aprpear lensformed bodies
of entireiy massy Daonite, IR

The strike of the minerals’within the territory is iz - SW.
The dip is toward the %est,ffke above mentioned Hornslate minerals
ere covered by & pretty thick layer of Eimestaae, which apain is
covered by a Eurite res&&bl;ng mineral belonging to the slates,
This mineral is toward the zast oniy a few meters in width, but
widens foward the west to & cpuple of Kilometers at the same time
it shows a recurvation of the stratum, The strike is in the westerly
part toward LNW, lorth Zest of this glate is & very large layer of
Limestone, which also is very curved and to the west is bordered
by Granite and Gneisy iinerals, he orevearing Hornslste rests on |
pratty finely greined Gneis, which itself is resting on & bed of
the ordinary Homslate occuring in the Scsndinavian mounteins,

The oreveins within this territery/ara - 88 csn be seen on
the map Sheet 2. - found prinecirally at the foot of Unna Alakts
Sonteast from Kema jokk., The ore consists here of copperglance . -
and Bornite more or less richly impregnated .in a'thinly foliated
sometimes Chloritic Hornslate, which often appears at the confinea
of tae, in the ordinary Hornslate freqnently appearing massy
Greenstones but also has been noticed as regular layers in the
same, The bounds between the massy Greenstone‘gnﬁ the Hornslate
are often very difficult to»distinguish and the former are ohly
m2rked on the map when they distinctly through their structure
or‘minwral composition diZfer from the same.The Greenstones have
oftenr an appearance which cqinci&es with the shisty structure of
some of the lHornslate, Those occuring in the very orebearing
territory are either partly or entirely of quite different look
from the ordinary generally Diorit-resembling Greensfone, as they
are lesn in dark minerdds, is finely greined, end contain liegnetite
and Bornite &as Impregnations. They sometimes dhange into ordinary
Greenstone, but have elso heen noticed as regular Yein in 152 seme,
The ore seems to appear in oclose connection with this veriety of

1igth coloured Greenstones and on several ooeaaicns ;4% has: been
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the pregense of this which has led to a oloser investigation with

positiv results.
In the foilowing is given a deseription of a1l orelodes, which
until the end of 1895 have been discovered at Unna élgkaga,;srrangeé

according to the Cleims within which they occure. . . ...

PELLE and JULIANUS,

Within the first mentioned measure is & very old pit (1; in a
* k- E . A i .

H 40
. 8lety nmineral W + Only a small lens of Bornite has been féun

here, At the point Pedl is & slaty minerel with single stripes.
of cuarz and spots of ilalacnite. It is very little stript.

- A few meters outside the messmre relle wes found slate with
plenty lines of quarz and Bornite (2], The ginp;glgyhica is striking
¥ 60° E is uncovered to & width of Z meters, The total extension
lengthways is not known, This lode is covered by measure Julienus,

MARCELLUS, e
Here appears several new derosits of 3ﬁ$§%&§§§§j?$aob£§3n
exanined., Near the £oot wall of the Limestone is a slaty body with
- spots of lialachite (3} in = 3icrits«re§embling;grqugtggg. dest of
this has for « 1ength.of atout 25 meters been,not;céggfgvg;neraly
which contsins numerous grzins of Bornite (4). Farther to the wast
negr the border of the mecsure is a layer of sliate striking N - S‘
and dipping gteeply towsrd West, This slateﬂis¢;;qgr§q530rn§t%
-and Coprerglance (5). Somewhat Horth of,thig‘hagﬁpggn,seegian
. orebearing slate, not marked on the map. Ag,ﬁygﬁggﬁgqxq edgewof
~the measure is a quarz-resembling lyaer, with some-bornite and

¥alachite on fissuresurfaces (6), in fhe ;mmeé§a§§$qgigh§ogrho§dg

of the foot wall cf the Limestone., S Limta (3P} o
Ay ow %
OSKAR, _
4 ST I vetera sty
- Within shese measure hse no.ore been found.. ... ... ...
ardoave aikn g

GUSTAF,

In tha east pert of thés measure is a.Bornite bearing slate
- {7) striking ¥ 5° E and steeply inclindd toward the Test.. Inmediately

. souta from here is an old pit (8) in Hormslafe, which contains




Bornite in narrow strives and also a asoross runaing fissure filled

with quartzite and Eornite.
“At the north shore of the little lake, which almost entirely

zayslaiﬁﬁingthéy§éés&re;'is"aa'é1§°gi%;in’%k¢istaep slope, bub

without ore. “Abo¥e this pit was during the work this summer found
& slate (9) rioh in Bornite, partly as émpreguations, partly as
sometimes ‘several om. wide, shists, Analysis of a sample gave 44 %

copper. The ‘depth of the orcbearing slabe was here 1.4 em. and it

could be followed for & length uf 10 meters (Somewhat Eaat from

here has £150 ‘been seen an orebeering slate of aﬁknogﬁ’exteﬁsiani
&nd richness), 4 specimen collected scross the strike gave about
2.5 % copper. Through dressing, %higﬁéfe:é§§ié Béfbxengfﬁgtaﬁa9:
nigher perceatagé of copper and besides there will be obtained e
certéin quantuty’of ore suiteble for concenzation. ST 7E

Hear the ‘westerly part of the Reasire is seen a Bornite bearing
slate below & mouns&in wa;; (10), which 'not i€ known t& its extension

e s pimryrd b

or richnesss ¢ oF

Im&e&i&teiyﬂﬁggﬁhgaf the measure hes orebeazring slate been
noticed (11) atwi;th/ééges of the earthcovs 2d low ground hetweén
two hilla. ‘Whether the whole ditance is orebearing (in which cdse
1t 'should be’23 ‘meters wide ). or no% ‘could not be: ‘determineds

Doerpbiy im0 Th. vl dtrestoon [, 0% Tuens Sindg srove
e e . EARL,
tnm | The middle and the South part of this measure consists of a

¥ wa;al»)

par*ly perfecsly massy partly dioritio minersl forming k1 small .

21il with generally steep sides, aroaﬁd thzs@ill_passea 2 thinly
géﬁ@ . folijeted mineral ricl in Bornite and copperglance having various

depth and often-disappearing under the hil, This slate is not rich

i % enounn to be of .eny. value. The oreheariug of slate (121 8 few

SR Py

(O A

meters liorthi¥est from the hill is rich an& has been workeﬁ. 4% .the
heginniag of 1895 was the V31n gtript for length af 1Q metera with

cuushly dmeseed and gave 1ist ore with 5,07 £ - 2:4 ore wish 5,24 %
QGPPQr' ot ol ‘ : | roara sapnisia g7 ST NS Taioe

és i% wes considereé imgortans to find out tha cenditionwaf
one daresigthere 1n Unna Alakatz,ﬁbo%h regarding its extanaaaa

in Pio1A and Aanth  dhasn smahTlemm sms bn Pacm dhdm Lo Dma mdla oo



si&ilar here cccnring lades, severasl %r&ncaes were dug and blastings.
botn 1n the surfaea éf the rae% and ta%ard the éegth were psrfermeé
here. zhraagh this wer% it was eaa&bsisﬁeé that the e?evein csnsis%s
of aléérnating partiea rieh&r or ieagsr iﬁ Earaite af whie% the
fer@ar general.y ars faané in sas &iﬁéze of the veia (xxz: or asra )
aften appear in the Laaﬁ th&n in the haﬁging wall} haviﬁg a wiéth

ef 1~4 em, ?oar speeimsas frs% éiffereat plaaes acrass %he strike

of t&e vein 1.1 - 1.? aeters in %iéﬁh shewsé reap' 11,9 - §‘3 - 7.5
an& 7.5 5 capper while %he eappargereen%z?a in threa aa&yies frea

from the fcet &mounte& to raap* 3 8 - é é and 2§a %'ana freﬁ *he

nanging resp. k2 3 2.1 end 1.3 Ao L ; o

;ﬁ.

?he vain haa beeﬁ aaeavareé fas 8 léngta af 22 maté:e ané
tc a &epth of b-é aeters aﬁae;itﬁa sﬁrfaea, wiﬁhoatmshowiﬁg any
regarkable ehangea rezsréing eithsr wié%h er eeﬁperpetaenﬁ;

in the western rart of the measure at the eége of above men=

tiaaeé hill is a thinly falisteé s&ate rieh in Ghlorite an& with -

b2 RV o 0 AL A8 40t
ignregnations af &333311 Barnits; e b e
he mRme fery et LY tam LLrth BROTe a9l Tné
o R L ———————— ’ o ) E

B+ 3

N %ithin this méaaara has Esraite bearing szate been na%iegé

A pres

a*%ly in directica of the strixa of abava msntianed 81&%3 (141
and partly in a Northerly direction (19), but these finds mave

not yat been ezamined.
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A1l below oited oredeposits have been discovered during the
summer 16835 while: 3urvey1ng ‘for the drafting o the map-%heet 3.
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.- For teh .examination of & before noticed thinly foifated &k te’
(16) the réck waa stript of the soil at the edge of & small Hill,
i fine ore was found here, which mey be of importence’at ah eventual
exploitation of Unna Alskats. The orebearing slate strikes N-§ &na
dips ebout:70° west. It can be followed for &’ lenzth’ of ebout 60 m.
and.is in- the pit about 2 cm, wide. The ore consists’of copperglance
with secondary Bornite snd lagnetite partly ac smsll impregnations
in the slate, partly in the form of round flattened or beenshaped




SR

_first cut sunk an other pit. Before tha blasting was in the suriace

of the rosck nctieed glate that was nore than 1.40 meters wide and

has larger extension in the fheld end alsc is of considerable devth,
at thne sanme time it contains very rich ors. ?nrthar'examinaticns
ere however necessary to determine whether tne slate toc its whole

extension is copperbearing to the same degree as here ar not.

_ bearing slate with smali lenses of quarz. (18) like what is found

AR

aggregates of these m'nerals, which aggregetes easily can be distings
uished frga the sgurrounding soft slete, By enalysis such & bean |
-rs found to huld 43 ¥ copper. For finding out the quality of the

ore in the direction of the strike was about 20 meterséééath of <he

contedned a 9 centimeters wide layer 5¢ copperglance éf'%ha'sams
kind as in tha sbove menticned small lensges.

This deposit deems to be vory valuablie &s the orebsaring slate

%

ERIE,
-‘M

Horth of the Pointis found slate with Earnita and Gapperglaﬁwe
{17). The ssme minernl is £lso eeenriag st the lorth. shers of the.
smzll lake within the neasure. lione of these finds nave been exa@iueé;
The quarz appearing within this clnim end at "Josw2~ contains '

sonetimes Copperpyrites snd Sulphurpyriétes ia small quantities.
JOSER,

In the southwesterly part of the measure occures a Bornite

in the lsrge pit witain measure Karl.

In the northwesterly part of the measure is a small steep
nill comgisting of nsrtly a massy partly & slaty diorltic mineral.
Round this hill Tuns a tu*nly foliated rock (19) .consisting of
quarz, Chlsrite, a(s.o. witn gruaing of sulphurpyrites end Bornite
and & courle of stréaks 0f Ironore lean in Copper.

This orebaering streak ¢an be follosed over 100 meters in
length and connecis. probably witn the fine ore in measure Edward
described below. The depth is various und smounts sometimes to 3
to 4. meters. Thiaﬁvéin hen 50t been exumined within territory

Josef,



£ g

Throush the middle of this territéry rans in an | East %e .
westerly ﬁirection a vein {2@} 0.7 to %.1 meters ia wi&th aa&

c&a@istin? principaily of cepner%e&yiﬁ? E?anare. I% is,aat en%ir@gl

B 3 B

ly uncovered end hes hot been elesaly e:ﬁ&iaeé.

‘In the Zast Tert of the measure is & samewset Earnitebceriig'“

51%8 (213 Ten i e S %
85 birid e
a At the mouth of the 3@311 river 5&@&30&& were fa&né taa zarfe
17 " rui
B lose staﬁea wi%h very fine ﬁerﬁita &né eayyerglanee. nis seems ts
tal agag
’ indicate 2hat such ore is to be found in the neighbourhood., The
atd Ja , , o
s0il is here very%éeey end rendered exsminations difficult, bvut iﬁ e

an abtout 0.5 meters ﬁeep trench was faané & sla e rieh ﬁa ﬁarnitef

(22} s%rizing d as“ > ané éi;piag 6% *% ?hich secsa tc ﬁndie&tc

Sy el

vhﬁt here is a derosit of ore. The Qﬁﬁiiﬁy and size of i tha ssme

£

cen onlv be’ deternineé thrsuyh more gxzaasiv%acxk
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‘Farthest North tomard the v bar&er of the measure has been

éﬁ 5eticed écrnitebearing slate (33). e e f”."” “}%sf%rm , .
gggi% " 2t the scuﬁh eﬂge 18 the ecntinu&tian (24) of the arebe&ring%?:
8l te caaming frcm and passing eround the small hill 1n measufe&?wukt‘
Jcsef Pre g et g
, Cn & very 1ns;gnificant stroak jas uorth of the abo;;%;ireé
raed was the 10 th of aueust tnrcu?h 8 small blast uncoverea a“;ein of"
I g : - e

aimest ;ure copne*glanee 7 centéﬁeters in 1dth 5y fgrtnerf
S blasting it wes found to be a following dimensions and auality.
[fts o htats :
E 6 cnm pura Cpnnerg;&nce (with 28-52 ﬁ Conper)

WO ; 9'>a slote richly imrre?nated with Ccpper. '%pﬁ oo
B : i 10”‘" Ty sparsely "' . W RIS fﬁ?*yﬁd;
Dran yuvsfﬁﬁfﬁornslate‘ e R

9 " slate richly imnregnated with GOp?argiaﬁé;: R
5

16 " ﬁornslate

25 " Slate ricnly 1ﬁnregnated vith Ccpter o

about 160 em, ?1snce and eontaining 2 - 3 centimeters wide stripea L

s T P S RTINS

ot almos% pur# coppervlance.
. mianeies }
Es sp~cigen from scross the whele 1.6 aentzmeters<wiée vein,

4 :

fgave by mnslysis ¢,2 7 % Correr,




"iz’

ag Bernite.

,ri%h capperglanee (26} %ut tke éxzeasieﬁ ef the same has nét héen

‘with Bornite hevine & depth of 29 - 45 centimeters end one ores two

Toward the South the vein is stript for 6 meters then sgain

covered by esrﬁh. Between 9 snd 20 @ters in the éireetiaa af tha

strike is en ore uncavereé of the same 1@&& ea the abeve %ith

¥

63pperg*snee richly impre&nate& in the siate fcr 6 8 aeﬁsrs the

snarse im“re?nations of the smme mineral fsr lgmeuer. Fraﬁ 26
to 27 meters is eavered by earth. At 56 me%ers appears ayﬁgn alsts
with i@nre?ﬁetaé eopperglanae to & depth sf sbcnt b &etera‘ o

' ;his loée s@eas to ﬁave }syga sxtensian iﬁ taé fie}é‘ §artiee~

lﬁrlv as it nrab&zly eoaneets wi%n %h@ ab@ve &éserihsé eréazr?ak ia

%»rsure Jas*f.

"In the aeuzmesterzy PET Of the measure is the aarzzs}ate '

crasseé by a quars ieaé {2*3 g =~ 4 centimeters wiée}ané‘ﬁith lumps

e B e SIS T AP R 5

54

In the %esterly gart is e siato eomparativsly richly im%reéﬁated

5

- Eo
. g‘ f:ﬁig 28 ERG S

éeter@ined.

Qn the shore of the i%ke, ezten&ing witnin ﬁhe northern limit
of gh» emasare weg ncticaé e lﬁrge sﬁsﬁeblecx with % bar%icularly
fiae stresx cf Bcrnite and Gcwperg;aace in & %;ﬁéialgzﬁpregnzta&
with finely greined Copperslence, -

This block originsates very likely from the nearest surreunding.”i

Zast from here at the waters edge is s fine copperore (28}

much resembling the above, The ore was found to be slate impragnated”

3 -7 centimeters, sometimes 20 ceﬁtimetéra wide shists of prin=
cirally Eornites holding 28 % copper, The richest slate varies
in width between & snd u. centineters, aud = suuple gave 10 & copper.

The lesner slate showed somewhat over 2 ;o copper. The vein is at
Present stript for s iength of & about & aeters'frea the shore,
but is probably farther emtendwd.
Xegt of this lode occures, in slaty psrties (29) of the ligth=
coloured surrounding mineral, Bornite ss gruins 5ﬁa small lenses,
dorth from here at the lorth gshore of tfe lake is a 0.3 neters

wide rarty with imprepnated Lornite end a Zornitebearing qaarslsa&.;~”



: fa éeath af 1. 19 meters and- etriking i

the strike is ¢ layer rich in ésﬁnetite, Cspperpyrites and Snlpnx*

:7pgri%es prabahly esnnecae& wita aforeaaid lsger.,”’

of occurerce of Dornite, to deserve a closer exsaiasiien.;,’

RUOPSOX JﬁR?I:

Near the South share of a forementioned leke, located about
2 kilometers west fron bjanaazi are strong eogpsa¢inﬁies%iens of
megnetiz Irenare. The ore resches up ta the surfece of the rock,
This territory which is secured by aeasi&res Stine and Greta

was surveyed by mr. Huldt end s magnetic map wes drafted during

J August 189S, From this is seen thet there sre two .different ore=

streeks of which %gg wes@etly one Kas & 1ength’af 100 neters,

The @sgnstie map Bhswe also %ﬁa% hers is not & callected body of

. ore, but » system of scattered lenses or glands, Both tiie cre and
“the eﬁelosing rock contesin frequent iapregnatiens‘af cepyerpyrites

and “5939@18 pyrites. Fine pure Bornits was elso found lasﬁ saamer i

,a% tvo plﬁces withiﬁ the zegsareg ; o )
sonthwest fraz here was found & layer rich in zcrﬁite baving ; =

3u* E, xsying in dense &arnsj.fv

”sla%s. 50 meters from here toward geuzh west in the aireetian éf

These deposits have not been ezg&inaﬁ but éeem, on &ceea&t

G -~ - -
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The olifeat o the Survey whian T axd I, 0. Tiare 11 have

R

RGBT i nacets s

. ! avestimmtion o2 the rerion argung Siangeli oy ascertaining
” wiether naw grelddes analopiaal with the already mown, were &g

serTied um @ @ couple of typiear deDaalis within the Sjangers
field, for Bettaer Tinding qut the Ralure of the 3,}3" It ores "
*han earlier more superfioter TOTX hew emabled ame o g, o
fimally 24 continuing gs fap ags tive gﬁ"mg gggggmggfw o
end geolopical Xetailed = : : :
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- map over the Sjangeli end. ‘%2 nelghbourkood, easbliag mafta, £

'ﬁjaagsligiate. etriking N.H.E.~3.5.% with mote or less 5t§epiﬁipn

Sheet 1, Sketoh of a reelceieal &ag evar t&e regiea af the arec
o fi61d of %3ang§116 s&ai& i 56 089‘ k o
Sheéé'z.? Geetagiesz mag over %ﬁe @r&fielés ﬁf ?alfa:ck% sgangexi

- Unsa Allakaﬁe§ zaégaﬁékz ars &ﬁé Euapsaak* saaleW
1 : 4000. -
éééésys.ﬁ‘gap avef Valfcje%x and tké 3 &.“. gart ef Sjaﬁgﬁlia o

L
TE FR 3 e &L

§i‘h lengta@rafile- sg&Ze l éﬁ§3¢

éheeé‘é;v‘netsi}eﬁ maga over eraéepeaits aﬁ Gaaa 51 akats."’jai ’
B o / Eassgraf?aa and ethers. ﬁiﬁﬁ le?ellea earves /
eqaidistwace 0f 2 m. !§ scala i 803. o

2 /Béanaa. 33&19 1 63* i a4

3/ E§szléngrﬁfveﬁ, ss&le 1

1!

shéetis‘fyﬂetaile& a&pa evar areéeaasits at Sjaagsli aaa val‘ajaké

5

: ,ff;:a [ ,_g

a scale 1 8§$. e
- 2/ Lénggrafvag Saaﬁh pit, sesle 1 gﬁé o

o 3/ Anna ésgsa kﬁrpniﬁgenf seale l E 80¢ ”
4/ Sn&#rufvan« l', 86@ S ;3” %<1”?%’§y

C e soe LRI B
Ta# - ; » €0 s ! [ w% w LAV

- Time haoe not allowed & ea&pl&te geélagieal invaatigsticn,‘
but suffioient material hus been gathersd féz argztiag aégeagogical

append & sketch /[ Sheet 1,./. Zhis may be- snffieiea*ly &stailed
and sufficient for- practieal purroses, :egarﬂiag the Swaéi@h
part of the fields On the Norwegisn eide, bn the. acﬁtrary. ﬁbaerﬁ

vations cannot be marked on the map.with -any-degree:-of carastaesa'T

becsuse of the lack of aveiloble cartogrephical. ‘materiale - ik;ﬂi
~ This report is not the riyth plave for @ detailed aesa {f%i

cription of this map, and I -therefor. ‘eénfine’ ﬁyseif to- givingv»

an ascount of the most importsnt results. 0L the geolcgical 1nr¢-wg

‘8vigation, taken from a PTaly pré%*eal viewf tel e z?%@;&,ggg

LS
Y e -

The GOppero*es quﬁiﬁ the territary in qneation are o

-

Ly
alws”e %oand to 8 blacx greenish fine«yrained sematimos thinly

feli&teé hsrnalate di?

o

$he ’ialﬂ aapearzﬁp harﬁsiates called ”aéﬁageliazate"‘,ln thia




¥

3

A

: ‘syers “of which tke prineipal is " 3angelistree§et”, vhieh runs -

fveiéergble oreveins withia%%he:arefielasvcf:Eﬁna~iilek8t8.fﬁlsngaii f%

; 13 located Further. northwards, ns a Sjangelislatelika mineral

é~nﬁh£%:saame:. TR e L g

. §tsﬁe and'e ligtheoioured hornslate, partly’ containing lenses and

§z§o§snokjaarestxee%et rests on sbove mantxcne&/oliVinaténebearing

;ugzg*§s§ Earitical slates,

toward H.W. There appesr partly nairow layers. of ULimestone and -

partly. ﬁasﬁy Géﬁbre as in the direetion of the girike eiearate&

lenges,: he c;ppexarss are always fovnd in the. very: Sjangeiislate
and not in the Lixestcne or Gabbre, B I O A A

B

‘The Sjlangelislate appears in several: seyag&te pg*allex o
from the N.W. feét of the ridge of Umne Allakatsover the crefielé
of 5langeld, on the South glops 0f the- ‘Sjengelit j8kko ang. farther E
is Seen-in the vallay of Velfojoki n.ﬁ.ﬁe*erSjsageli,fheeiag

thus known on a length of about 7500 meters and = width of sbout.-

600 meters, In this ztreak“;%ere'apﬁear'auﬁereas%end:pgrtiy*asn*

(gg&;?&}f@ﬁak{,“, R T T TN V. az'ﬁfﬁ%ayz
s “An other lsmer 3¢ _sJongelislate; goes-over the- south:
par%‘af Ruopsuok jaure / = kosoks jirvis’/ snd- probably*stregahas
9e@a§§ H.l.Ee over the Sdenzelit JiXko: 4o the .S.kx; 8lope sffsera?t,
b%l&g?ﬁﬁ has thus a length of more: thon 6000 metérs sna a“giﬁth |

ef aéaa% 250 m, Its extunsion. westgsra*is%nat ‘known, On: thiar;* o

gtr&ta&‘iﬁe -orefiekd of Ruopsuokjrure 1s located,- ?kiﬂs"ﬂmha'i'rez;a}.s«;;iyf
%ﬁéﬁiﬁgae gmall founds of bornite on the: ‘HeBo- ‘8lope:of the f%%ﬁ%i ?—
Ségng%11+3§3§a,qthey Seem 19 be valueless) bﬁt -are’ i*pcrtan% o
hacause they show thet the Slengelislate 48 arebeariag, evyen: in
plsces where %o larger oreveins have: hithert{o beea found.:

(I 1870t wnlikely thnt o vhird stratum of Sjangalislatvig

with 8ingle praing of btornite h:ss teen- notioced ' at the East: fcot

of tho' Jervele, but if so or not, could not be’ dptermiaed,duriag 

R T T Chor e gy T e PO e
B et gy ; E R SR

‘x‘;'“~ﬁ “Tha abeVQ zentioned "z jangelistreck&t” is resting on.

?xe&s*dné gar&tierl and amphibolic slate. It ia covered with: Lime~ ‘

O St 1 . - o ’
i it t %

mmew s

s

1@@3& of élzvinsuane end masnetite, but free from cépperminerals‘

ﬁr&%}ate§ It i3 overlata by an ethér kind of Hormalsute: haa%byW“l :

VB
i
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;ﬁsr?ﬁ-zasterly dip. This series of minerszlis alwaya reg;g on a *;

PR SSHRS R

Both tawsraé Leke, & . ang SeEe v8 W, / in Earway / thsaa
minprels are covered by &n other series @f minerals af entsrely‘
different kind and rartly dif {Terent a§§aarsgee“§§;;e‘t§§ férm&rwg
are entirely crystalline with urrieth shists, the 1aﬁter'eeﬁsist§’
of argillite sometimes gneissold, ‘eposrently clastic ‘minerals, ;,2' i
arfillite and spsragzite and eaﬁgismersie, all with gometimes

horizontal or sligithly inelined saistsq having iﬁ thé main @ -

ecnsleﬁerate of quartz or 2 blaek aparggaite whieh 1ies as a =

roof. over and abraptly cuts the luwer verticsl shisﬁs af 3:angeli-

“'slate end analogical *iaarazs. aka*ing an_spparent. disaerdsnee‘

“;eee nearly harizentally 2ying miaerale whick farw the

>tops of the - peaks around Sj@nueii .ere a8 frr is knawn at present

wihtoat ‘¢opperninerals. This is &n im;az%aﬁt eirenmstance %e know

'éag fnrther search for oredeposits within these. regicns.”?,qﬁw

‘,

By 3¢aetaiied studg of the r%latio&s af these minerels

to *hs ‘rbok on which hsy are resting and alse of. their genersz

. t:ike and aip§. it ‘has been ‘Possidble to aetermine the %eun&eries

within which ores of the ojsnpeli%ype may. be saesessfally fauné
and a new orefield / thet of the Velfejekk / has ela)y been fcﬁné
and ist. connections with the Sjaageli fleld estsblishe&,

:ﬁ‘,éim In order to show by, examples the value of the»reoloa

:gicpl investig&tioa 1in geners " _&énd particulariy the found &iscor% |
" dance, from purely practicel point of view e zive nere a datsileafm

fV&ccou&t éf the éiseovery o* the orefielé of Valfojokk.yw

On the 4:th of August this yesr, -about 2 km 3. ﬁ,g. o

éfgfroa the orefield of sjangeli, in the vallex of Valfcjokk

during = geo;ogiea& excursion, “there were fcund the same mineralsrw

" as those which are copperbearing nt : SJangeli end Unna ﬁllskats.(hhg
? By a clxser investiﬁatien of the surrounding wit hin.whieh these
52Minevals oecnre& there was found s number of eopnerorelodes of

ftae game kind ae those which before are known as orebearing from

the two above mentioned orefields. Here as g&lltss,there“the ore

q sriisinalzy consiasts of Dornite, often with more. or lese eappers

nglsaca, partly on a cleue mixture with ironore as bsrnitejr%nere,,;f

,,,,,,,

A?rzﬁzy sg -more or less well &efineé cravgias in the Hsraslata. e g




e

%% of the field there also appears the same cozrse oaélxateé graﬁite

Y in? rita unzltered strike and dip below the horizontal leyers,
fzha h'towards 5,5,%. ond H.M.E. It is therefor likely $hat the

Sesides this an ironmore, rich in sulphur 33&egeppegpyriﬁe,éééygigig
in numerous smaller veine, élseu§$rgite_in,smg;le:,gs;nglegggaggs
or as méddlenass in & peculiar %reeeieg‘aad at least slso tagagﬁ%g
with copperpyrites in gquartz, Thus almost 2ll the. differaaﬁ kinas
of ores, which are found in the before known orefields, reaeeufred
here, These new veins, ccourring in Slengelislate, lie strajsth .
in _he airection of the strike of the Sjangeliores. The spalosy
with Sjaageliggs'alaa seen fr@%;ﬁﬁc aygearancehinathegslg%é of
narrow alyers of limestone snd smail lenses of Gabbro in the o
vjaﬁgelialate whiah alsd is coversd by the gaaawligth sc‘earaé

ﬁcrﬁalate ag in the northern part of Sjengeli, In the south part

ss on-the south east of :Jangeli, = In the meantéme there is nc kS
i caaﬁectian in the open between the : cJengelislates of ?alfejckk Q
aaé'af Slangeli, The ridge between the two orefields conciste of
ar?iiiite end gneissoid, nearly horizontelly lying aine:als.
aeﬁtigae& Geological investirzotions however showed tha% these
were restiag éiseara»nt on the orebearing slates, belsnzing to e
consi éerahly younger formation, nnd oevidently st:etehiar below '  
- the farmer connecting the sreéesying 813tes of Valfe:okk erd of
Sien g 1i,t0 one continocus lgyer, covered by ycunger minerals,
belasxiﬁf to’ guite snother series. .

The valley of Valfojokk iz bounded rrom the north to

t:1 poati by very steep, almost perpendicular, rocky walls,

€

Both the north and the south wall consists of almos: ﬁoriznntal
snists of a?illits or gneissoid minerals, resting on e black or s
&gr?grsy Sparagmite, sometimes changing into a coarse ecnglo&gia%o

ef guartz. This retss discordant on the towards Fo%. more or less -

steﬂ?l? inclined, dornslates, which in several pleces sre continus

arﬁb»arixg slate rung farther towards #H.K, b., but how far and

te ghat degrae this may be the cese orn not be éetermined bty the -

resxs‘ft our dismosal st a geolopical investiga‘icn. At en exonr*éf'

sica ﬁaysr&s the north to the valley of Hﬁikamajokk Tunning

;‘

pargiielly with that of Valfejlokk, there were anly found yousger;  

Veomgm S oo N = -
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" between

tha’part of the etratum whiok iz cévered by younge~ ipersis slso

¥here it is found, is more or less ¢opper-orebe:
Justfy such & Supposition;
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The breaks in the open between the orefields of Velfojokic
and of Sjengell being caused by & discordance gnd the

of the minerals enclosing the 2opperores fb%miag'a

probibility
‘continuous layer
these orefields, leads naturally 4o the suppositios thet ;g

is orsbearingz like those perts which &arecbeanfcb*fwtofezaaiaaticn.'

The circumstance that the Sjanzelisiate glmost _ every place, .

earing seems 4o

but if the ore is to e found in such

ccantifies gs to P&y an eventual sesroh for it, that

is impossible




BJANOELIL L

TR | %#e éehégitﬁ in this have oaly been sabjeetea %o in=

2 Yo Vestigatica viz. aaga Esjsggraffaa aa& ﬁnﬁfrafVan, besiées whieh
wisd g smgzler works to 80me éerres ha?e beea éeaa in 3§nggrufvs§ end 5
a3 some other plases. The sﬁjeet of thie sark has beea *a find aut~f’

SR T S how tﬁ» more known ﬁvriagl éapésita gg;ear éeeper aawn ané in ;g
Faay : tﬁeir exttnsioa ia the field, and thus by ﬁining and éresszaf"%
catie i ers on an 1arger seale to éeteraine the svailahle raantiay afx
;ty;‘ ; ore §f n eventual explaitatiaa; ) ;
= e : “ F
2ot L am zg:sgézwgmg, |

-On this deposit there has been sunlk & pit 35 1, aeep,
4 m." %o the South of the south end of the most: %ornite%esriag
vein, The pit was extended sideways to o dep%h qf 3 m. in both

end of %ie veins, It went on in copperfree iraaa?e 3.5 n. of dept

where borﬁite iransre was ”buaé whieh hewever aoﬁ»was axamiaedg';xz
it tke miaing the ore proved té be mack richsr ia tke nérth  ﬁ
than in the south. DeTt of the cut, and the c‘bt’aiﬁe\é Q'aanti‘ties A

were 5resscd separate}y. Buring the thyee weeka tha aiaiag wae

warriea on there was Zaasene& in tﬁe nérth yaru 11 kb&. sclié

rock of which 2.\ cbm. wasg *angs. 9.5 chm.was ore giving 1 20

.....

tons 1 st ore wit“ 23 % copper, 0,42 tona 2 nﬁ with 5.75 %’copper.;
2 , o3 tons 3 & ore and 1, 85 tons washstuff. from the soath nining,

‘ which partly wae &rlven in aupperfre iraaore thexe waa obtaiaad

'S ° "ﬁif
26 cbm. solié roek, gzving 17,18 cbn. gange 8 82 cbm. ore aaring

,,,,,

rack vhich gave by éressing 1l.14 tons 1 st ore with 11 74 % eogper

e
l 80 tsns 2 nﬂ with 9.44 7 copper, 2 11 ﬁons & an& a&out 4 62 taas

washetuff. The 3 é ore holds ebout 1.7 % eoppar in eonformity

s r\"r ’
Fa,
AR P

wiuh the analysis of a saaple from the whole mine‘4é general

R
88%?16 from the whc’e mine of the wnahstaff sho%sﬁ I 67 = oonper*»

TBOth these are snitable fo: aoncenﬁratica.‘ L f 1f?i g

o pem f*,.w.f,‘.\‘;?

The cre hag the eama length &eepar éown as in the open,'
&tha‘ ig 20 m., but showe 2 very appareﬁz inelina%iaa in tbe fielé
of 51° of 1he strike towrrds s, W / See the laﬁxth:&m ils on thasﬁ -

Tt ad

*?de%aiisé %ay ahaet 5 /, 1& the airgotgsa sf the atrika towaraa

ST
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uf bornite iranore, Varyiag uetween 27 and 16 5 cm. in kiﬁth

‘%

¥

S.%. there was fourd = new bornite ironore, 2.5 m. deep below

the surfece, o N .
Conceraing the quality of the ore the following is ti

¢ %

be aaaeﬁgin the conperbesring part of the vein there can be

distinguisked several paraliel- zanes in the middle a eapgerrieh
ironore Wwith 10-12 end up to 30 4 eapcer. On one or bofh sides

Hornslete, more or less rich in preimg of hsrnitevwitaféés‘aaé ék 3

down to 1.5 & copper; sometimes there sppear twe narrow ehite

of ore, rieh in copper, separated by ironore ér barnitebéariﬁg
slgte, The north pert of the ore is mush richer: ﬁhan the s&aﬁh aﬁe.
The richest copperore swells out to 24 em, in- width, while- it |
generally s 4-% to 10-11 em. wide, T s defailed’ ‘map on sheet“z“;

g B

zives :a .view of the- veriations of the orevelin: iz width tgd ~»%¥“

copperpercesategs. -, . . il ﬁ;wﬁf

. L e e s
L S v PRI PR & g

o . %
e P LANGERUBVAN, 0 - v ievtea gn heon

V EsVing s.a%ea in &y report ef 189& that ggshsagh ??e ;
ba tc& af Langgraf?aa cﬂly eentaineé iranare th§ eappsrars aa;i
be faan’ aeenﬁr ﬁswa I had the s*sth nit sunk éeeper this éammer;
The ore ras fira tsperin# 5&%, sﬁ& 2 8 . belew the ald bcgtem -
1% was oaiy 2 cm. siée, here tka ir&nere b%raa immeaietely ta :
widea ané greﬁ boraitebearing. 2.5 m. down /,or 12 &eters below

the mara on ahe sast edae of the pi‘ / the bottom Was as °hown

by fig. 2, sheet 5. Ia the R.n, haaa there is a very rieh borsite
el :
ironere, 13 em. ‘wide, ksu*reundsa by e 3 cm. wide shiat of ironore,)

leeg *icg 1n bornite but ricner in epido?e.Vxhe bottcm _eonsistg

Cw Wi oy

rzeheat in the H,E., and pretty 1ean in the S.:. .he u.%. heéd

ot V& a9
&5

,onsisbs of irono:e with g sma;i quantity G; eopners*e ﬁeareat

it

n%

the bot%c@. ;he oxebear*sg party thus seems to be dippiag tawards

S,T,, which 13 analoficrl with thc ccn&it’ons 0* ot}er deposits‘

LAY E Y

8. % as 4nna Kajsagrufvan / see fora?oirg para / Sk;ffgrakﬁrpa
Qiﬁ?en 8e8.0. it @ depth of 1 ma there wag cbtsine& & smalier

throw / sae fig. ) /; ” - ‘ - )
Fhen 1t thue hed been found that the éa?perare continued

i

USRS N, o .
o

SR -

bezsw the ﬁsttcm the work wae ééseaﬁtinaeé;
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SHUCRUTVAN.

- In this mine, where iast vear the work was carried on
on & large scale, it hes this vear chnsisted iﬁ'siﬁkiﬂgythe pit

end d?;?iﬂ£ a level., During the first part of the summer tﬁa old

pit wes. sunk 3,00 m, in hornslate with litzle oxr Bo ore, A smsll
lense im the h:ngiﬁg wall. alreedy notised 1ast year by trial

drilliag, was faun& but proved 1o be of no 1mpartanee. Ey gsing
aaﬁn to 3 65 m. there was found in the narth gall a very rich -
eapperore of the sane kiw& 2s the one in %he epea. The siaxiﬁg )

haiiag been eaaﬁigued 6 m., or, to u- &eptg bazow the mark o§

11,4 m.; a level was eémmsaeea a?i?ing ﬁ.gi, oz thie ¥*z§, ‘and it

e 8 ériven a%ca? 8 m. anriag the summer cn a ?ein of varyiag ﬂepﬁk

aa& ecpperpereea%age as shown by iz, é aheet Se

The ore has geaeraliy bsen very riah céasistxng ei%kav /
“of richly impregastea graine af bornite in harnslate with epiéeﬁe
sr aarrag or wider streaks of bérﬁite 2*3 er saao n/m wiﬁa.
alteragtiag yith lean or bornitefree eiate. Besiés% is the horhs :
slate 33 the hang af the Yél§ finely iapregngted %i*h bornite to
a wiath'ef 10-20 ca‘ when the ore *arst was fbun& in ‘the norths
wall 1% wae sbout 10 em. wida. with very/freeaeﬁtzy appeariﬂg 1-2
cm., wide stripes of bornite, 4 typical pi&ée of thia ore gare
byi§nalys;§ 14.5 £ copper. By Foing down l,a m, farther the
oreihaavwiﬁehed t0 40 em., of which 30 cm, rich end 20 cm, 1gaay‘j

nearest the foot walll

more or lese Tinadpy impregnated in the hornsiate, which here wag 7% 
cawtaiaing pretiy much quattz sna epida?e. It was lying on & &epth gl
of 8 n, in the 5.W, part of the pit. A typioal piece gave by aas-l
lysis SQ ot cepzax. ithe oreboaring boay h&d ' 1enrta of 1 ? me

and g width 0f 0.3-0.4 m,, and is st11l left in the ‘bettom and the
walls of tne pit, Possidbly there is a connection beﬁween this veia
and an Crelense of cOprerpyriue end berﬁite in the' weat wall of

she level, 4.5 cn, wide, but with unknown 1engtz. o

v gk s
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a:izz«a aé%eral hozes in éifferent éireet:.ane.l

The ore taken from the f&%gﬁ 4.3 8 ef tke le?ai £avs

by cleansing: L S P
0-194 ftons 1:s% ore. with . 20,20 £ coppexr. .. -
z.;a, . " zma v LG c

e : 3:d " g? 1,4‘,,;” "
21,60 m vashaturz v etée 5 D

Ehe 3:d4 ore was formed ° ¥ lsrger pieees and eould noi
#1%h sveileble sppliances be cletnsed very aarafnlly. After i??f

“arther erashsﬁg and érsssi&: helif the matallip percéntaga aaald

be obtained in an ore with % e éeﬁpare ?ha wa%hstuff ‘Qy alao ‘i>;

easily be concentratedy ~  © . oy

As a comparison to Lhese results maj reﬁﬁ&be?aasﬁhaﬁ

Eana&ohm in 1894 from 128 kg, ore thgiﬁeav Cuer TRRg
42'% [ 53,8 kg, [ 1:8t ove with 18,80 =1
% / 64,2 kg. /zimaa o *75.69 T C Y

#oo

‘2ind 5 48 & °
et Ten I LA 2,31 %
6.5 " suenstase v g, 95 &

Besides . ahova great works on o lar er&sssle follcaiﬁg

8maller works have been carried out dn*iag; 896 within one are-,%f

ff“
field}of“Sjangeli.G T e e T and -
. ?@LZQRLE’?A;; . e

This mine has formerly been worked It is located within.:§;

Burman on the sonth snora‘af’SangaliJGkk sn& 1s marked on. »ﬁRﬁh&hﬁ@

map with o 20, It was emptied on the 1ater vart of the sum@er‘/

The bot3om sad the walls arc slmost witonﬁ copnerore “bat old’’ ’*f

heaps of refuse shored that here was a denosi "of the same kind -

28 that of Sn¥grufvan, As the examinstions of SeSerufven have
shown that sevsral crelenses were 1aeateﬁ clase %o each other, we
dezilded to iﬁvest%gste, whether the am&s ecn&ﬁtianaashaulé exis%

ere %sa. &nd f*sm %ae he‘tam of the ‘mine th Lere’ were tkﬁr@fﬁr
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- sometimes arounting 46 20 ¢m. The ceppe;ege;ggngggeﬁgaqg&rt;y very

 hut whiah h&va not yet Baen sab}eeteé aﬁ aay elaaér examiaatioa“‘

The borings were obilected f4r every 0.3 m, of the depth

of the hole end were #ested for copper, At one of these haieag
i L e e ) ' zzﬁg E

driven in the plaine of strike ena dip o7 ¢ he'hcrnslste “;;zf;;“

and with en iﬁeliagﬁiea of 66° S.¥. sopuer wes faaﬁa alresd y ‘

ot 0.3 2., which lasted to 2 éeptk of about 2.4 m. it 3.5
there was again found covper whiel lasted t0 the bettom / 4 :a;/
On sccount 6f these ex;erienees the Baﬁtam ef Karisgrnf?&n waﬂ e :

sukk éeeper sn& sf%er 0.£5 m, there was fﬁu&&Qa fine ore éf tka

same kind as that of Enderufvan, ! fter aaeth&r sinkia? of 6,43 a.

.there was bfe< €ll over tge whole new héttam ﬁo ‘a %iath o 6‘3 a.aﬁ

snd aantaining 2-3 em. wide lehses of pure haraite‘ s

" Further zn?esti?atieﬁa reraréinf *he 5ew ore ecouald aat

ta ~ade fer want of time, &%eva éeeeriv*ien prnves hevever §h§$
this miae,/ in olier rerorts eaaei&eraé “to 33 ?F’ of the hest in
5jangeli. f still ecntaias .ore, snﬁ this is nct ;;£§;é£;d a8 hxs
been supposed in later tiaes.iﬁha% the ore hsa bgan of zood, gaality
and of asnsi&era%le quantity rppears fronm thé repette given by
Suseh $n 1842 and by *%eastaa in 1845, “5eastam fbnn& this .

éepasxt .BO promising thgt he reeemmeaéeé the work. %a be cerriea

on with as meny men ss eemfcr%sbly migth be ass& ta wark*ag tha
place,

- . Om ths £7:%h of August to the scath of Karlegrufvaa there
was foana & fine vain of bornite iroaare mogf riea in copperalance
of ths sume xind as Ain inns Zajsegrufvan, é susll cut. ugs*maéc -on

the,?ezn4 stripring %he ore for 2 length -of 32 M, and a width,,

i

- The deposit of copperpyrite founa lagt year in Ewygﬁ"

beeg,stript this year 4 =3 farthe* Sowards ths south having the
game =1dth, bug hi?ner corperpercentape thaa before 2Am. 10 the ,‘
East from this vein there was found in the ;ater ‘rart of the fall
# vein, rich in conperrlance and bornite, “having 2 width of Q. 25

H

snd with uninown lenrth, L ,¢»>‘;; T I ' *5

S e vy

 Within £llen, Juncod, ﬁnna. Alms sn& é&xiggs there h&?é

£
¢

%his year Eeéu foua& new éeacsits mer or. less riahkin,§$ra£%§

?%% &»f ég%;




o

=

Vitida  ALLAKATS,

4s the numérous lately discovered more promiging depos=
8ite mrde in 1895 on the scuth slde of XamsJokk on the Rortkweste
slope of the ridge of Allskats had not been subjected ‘to £ invee

stiration, ,this summers work was soncentrated here, ané a 3rﬁaf

part of hhose that were found last Jear, with some new omes, were :

o e

examined by blasting end digping of treﬁanee; It was considered b

tetter concentrating the work.on 3 ?ew*tygiaal deposits then

meking superficial investigntions in numerous plsces, This is
the cause why many of the in reports of last- Jear mentioned

veins have not been exs@ineé this yesr, = .= ? “ LTy folioted

’% .tox,;z

“he grea%est gart af the wark at §nn£ L*takats k&a basn ;

TEg 4%*",

done in ‘hn’mgﬁsaz%s ﬁ?arﬁ Jas&f ?iztsr aaé ;aulas. Iz th§

summs r ehere wﬁs ga&e a mineaarveyar»&gy wish éevelle& eurvee

/ eeuié*etaace sg 2 m, / ever t&ose plaeea which ié appen&eﬁ

ES »o?@i AV T

on gr ., ~4* \ ) L
= R ) L o Crw g tavip
é hare aad tﬁere eapperbesria; s»ratam af ahlorite-

%srna;«te rnna in & e&rve% Iiﬁe fram the Q;b* yari 33 the :
maasare af hé?ard thrsagh the ?crth yart sf the measure of Jcsef
ts *ha sauth part a’ ‘the neasure sf ?ie%er. ?his stratam / F:o 1%
en »he map aver Gnﬁa Allskata a¢ 189% / hss during these two !

vears been suripﬁ on a 1en?tk of 160 e

P e

od
w
o

g -,»»@

In ths maagnre af Bd?aré near the acuth shere of Kaqau
i SO S lgm

gokk +bere was towara the end- of the work Of ¢895 feund & rick

vein of ore, consistin# of ccnpergl&nee. / See ny report of

1895 /, In the direc%ioa of etrike tow 3{93 %heysauta there was
at thsﬁ time made -1 blsst whica proved that the orebearing

4

mineral reachhd farﬁ&a Toward ¢ u.“., at the west foot of the R
rocky nill. The work was oontinued this year arcun& tne aauth

gide of this hill vO ‘the meas&re of ?icter and by thcse invea

otigu ions fochwing facts have been known.i » f

In the measnre of z&wsrd the wark aﬁ last year / H: a

T e
sﬂg Fa . ekl

ca ta@ map af 1890 / hasg been eentinaeﬁ hy blas*iag¢ Et thani‘

was found tha‘ the crebearigg parties mﬂatiéﬁeé ‘in that repart

consist of la?ger or smallar lenses in a leen glﬂtes ﬁhiéh 3$%iﬁ_
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‘a copvergzaaee- aaé magnetitebearing miﬁeral Wﬁiﬁﬁ posaibly

. may belaag to tﬁe vein whieh haw éeen 5tript iﬁ tﬁe S E; paf%

2%, A lsrze typisal pieee of this ore gﬁvq,bv aaslysis 1.35 %

forms irrézalar bodies in a not arebeariag ﬁorselsﬁs& In the :
south vart of tke cut éailéé Sjég?afv&a %her& appesrs sétaﬂa"n'
1&31&&1 body af arabeariag slata, §agd°ggé a. wias szript fér
a length 0f 9 u,, and by & not §re§eariag gurﬁy sep&rateé faag
tae slate in wnicé the arelessss of 1ast gear ware fsnaé‘,

In the eut marked én the ainesurvevar-map 333% on the
South of SJ0zrufvang there ﬁave been foungd 3@93:31 pa?fies af |
ea;ver?Iance and bsrnite&egriﬁﬁ slate: In the nertn enﬁ twa* o
zépsrateﬁ Ey slate, & m., wiaa 138&1? ecpperglszceb&sring

bodies of unknown exténsieﬁ sné ia the south part, ?&rti? e e

1srger vein, var; a? in wiéth b twasn C. 55 ané 1 m. 6f unxnawn |
axtensien and s&aiz eaypepereea age, Fartly & tninly félia%ed
;ean cogperpyritebaar:ag bséy, an& fizally fart est tc?srée eaat

miw e

of "%ost?raf?as“,'zﬁ the 13&9 caﬁ féIZaaing the sauﬁk faet é; o

,,f»s”wr;r

the hiil the*e are stripﬁ %ave?&l *maller end l&rger ercgl&nés "
end crelenses* In t'ie west gar of %he are coasiats of ehiari&ig,
p&r%ly qﬁarﬁ?avh°?nglgtes Génﬁaiﬁén? capparglaaea anéibarnite ‘““Tf
as samll uaﬁally lenseahapea agg ahates of 1~2 Sm. in widﬁh. .

'».‘ %% A P =
&

This slate. is sometines ere§esri§§ fer g aiﬁth of 6-5 m., “ﬁé°3 %f

x'cg;

b&u only in essil lsﬁseﬁ the rishaesa 13 eepyer is greatar vh&ﬁgq

eopper. In a few nlscas there oceour hawe?er csmpsratiVely pﬁreV'?‘ 

§ ‘
cagperglance, but it ceems to be in no such ?aantity as to raiss”

the copperpercenta?e of the ore at Za‘ga. K

?artneet toward the west in nasagrufvnn“ there 13 §:~fié
Qtripu a Serauum o’ slate for a 1ength of 3 m. ané a width of
1 @ Tt réna ? %. Gl an& contrins richly impregnated OOppera 97 T

¥

91anoe, xhe cOppervsreentage amaag g yrohg%k? to l-zjg o 5ﬂ1

2 m, on the south af here, ,here is & body of slate

w

mith ricnlg impre?nsned coprery :ncs, b3 m. %ﬁ&e buﬁ rifth -

insiﬁﬁificaat lengté aa& also two amall lenses ef riehly ims

g

vregnated ore, one 0,5 7. in diameter and the otker Gﬁzaa.z m,

all iz cspperfree ar vegy lean eﬁieritesiaﬁa.

s 2 he
P w‘; 5 ?‘5 b g
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A fTew maters on thé Eest of tkaﬁa there is the west point
of a continous orestresi, about. 15 @, in length, eaasiatiag of
- ouarzy.chloriteslate with impregnate” copperpyrite and bornite.
In one ?1303 it has & width of 2 m,, sut ig mostly cnly 0,35 n,
wide. 4 typical piece o2 thie ore vein gave by ana;ysis 1.25 %
copper, ;he eastern ‘pari of %ais ersvaiﬁ is abont 40 cm, .wide
and begrstxgehly impregasted @9??6?@3&3@3;&3&;59:&13§ for a?xgéth
of 15 ¢n, :

L g

G

Ik the east rart of "Rdstarufven” thsre appaars. ore. diffbrna%

/f”om *he ohe &eseribed aésve. About 10 wm, on tha»eastggfgéhe east
‘end of last deserived orevein there are %areeiparallg;ﬂlayarg‘

of ore%gari&g,&ineral, The uppermost of these léyersyaénsists of
0.3 m. wide hornslate with conperpyrite and bqrgite / small copper= |
percentage /[ and ean not be defined to its lengthg being. 300 1little
stript, ?ha miAdle one is separaiad from the uppermost. by a 938 Q‘,
wiéa szaﬁe and consiste of ziahly mggaetiteﬁsaring hsrnﬁlaxe aitk ‘
impresnnted copperglence end bornits in aggrogates of 5 m/m. -
It is stript for a length of 1.25 m, =nd is 0, +5 @, wide. A typical .

Plece gave by analysis 2.6'% copper. The uaﬁax%cs% ef these 1ayers

conaists of & 0.25 m, wlde fine graineé,barnita%earing,mineral af,g

,tbekaamsfappaarance ag the velow described ore sf axagraiVang Tha'?i:

bornite 1s partly very finely impregnnted, parily as 2-3 mfm
ezprecates. X typical piece gave by aa&lysia 1*6 copper‘f“,:;\
2.5 m. on the eust of the formsr,. thera is a. coppers= ) ’
bearing mineral and 4 m, ferther & complex Q« Qﬂelenses, of whiéh%
the urpermost, vhich is stript. for ﬁrlength>of{65mr and is 0*5¥a;‘;
widé, st the middle consists éf hcrnslatefwith‘bdrni§euan& cbppersp
glancerearing ironore, giving by anslysis of & small piece 0.8 §L 7f ’
copper, Parallel with thia, there is & 2 m, lonz vein, 0.25 m,
wide, of copperpyrite snd salnhurnyrite impregnated. in slata, an& o

near this layer there is a 4 m. long, 0.1-0.3 a, wide. ore of the :

some kind as that of "Ormgrufven” and with very small. eopper=. .
norcentags,

“he ore mined here was cleansed and g ve 168 tons 1::

ore with 2,92 ¢ copper snd 2 +8 tons 2:d ore Witk a&a&lﬁ60§§sr*V

wﬁ»ﬁ@r s

w

gsreeﬁtaga,
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) vue 1eTmer there bagéns 2 new erelﬁﬁs
se, stript to a lengin ef é,v m, &ﬁ& ka?ing a wiétk cf a,ésoa.zs B

aa?éz wy,a fia&ly impreyﬁated
6 %f@ &?Erega%se. a typ:eaz piaee

It eangists of a gaartzif@reaa %i
bornite &sd,eopﬂers"riﬁe as &=

fave by enslysis 4 & copper,

Thés oreaepegitﬁhss nﬁ% %ésn falleweé

fhrther.,In %he
éi*ocuicn c’ its

strike e*st%aré %%p §arasl§

za is pyritebesring
Sonetimes »ieh in aeazea of

g&laehit& on the éisQQIV&a sara&ee.
iudieatiﬁg the nresenee of sa?aykl eag%er%eariﬁg miageals. In the

éﬁéﬁiﬁéﬁi&g merked on the mine~sgrvegsr~é’f9'
4./ there is a hsrﬁsle%e

‘cn* on the eaat of
map / ch, 4 éoually iwpregnateﬁ with

1a aaeaséary saﬁatity; ah
0f r lgrpe blcck gave Cw @?

On the

salphﬁr and ccpperpgri%e 2 aaal;sie
) i copper, y  ; §¥¢ ‘W -

, eas% fraz hereg there is a auarﬁzzayer saarply
bert in its %ést §art é¢ vsrying %epﬁhf samet%&es\amsanting to :“.
,Iﬁ cantaiﬁs 1grger or 8%&115? lumps sf éééperpyri%e o
and bornite anﬁ seaiés

two %e%era.

of %ﬁ% ive eé§ner.,?hase §§ﬁera1§ ar&{very
: T A ;‘E U e
eavenly &istribu ed‘

. 5 o
a =g &‘?,g

umaller ané Zar?er ba&ies of %his qaar%s freQﬁently

of ”S@ﬁtwru¢?aﬁ”
ccatazning small lamps of cenﬁerars.

mine-surveyor~map / sheet 4

appear 0n the eaet an& ﬁhe S E*

generally

In the psr% marked on fha
/ farfhéaﬁ towtré *E

a eaet tnere is a8 It
bernite ’ené lcﬁ”m.:cn ihe east fw" -
?as by blasting in a similar cuartzveia besn fonné
Vin considerable auantity.

long, 0, ?u-O 65 m.

lhst ore

fine oreleﬁse of nenrly p&rs
frow hsre

cq?ff”’

Aoz

uere th@re ?&s made a treﬁeh 2 5 ﬁ.

wide and 1 m. dpep. aﬁe éressea ore Pave .Q*%oné

s copper and sbout 9 A tons 2:d Gre
which by more carefull cleanein? wit Hout diffi

been brougth to %he

this cut,

eontaining la.él

culty mi*th have
Same conﬂerhe*cents;é ss l*

st ore. Lhe ore ia
naieh 18 calle g ”&iS?rufvan”.
W

consists o* copper pyrité

or more in diameter embed&eﬁ )
generallj elcngrted para’lelly kitq the
In the hornslate

with same bornite a8 lumpe, 1 am,

intmvmmnz

enclaaingﬁ

mineral,

aurroundinv the ouartz there appear

a;so épp:egngtea capper«&ad sulnha*ngrites hut %ithaat praetiealf

gvalge(

g,fﬁ a:e} s

At the east end of the above &gﬁtieaaé“égaa gzufveguilsa“
found rartly csppergy:itebearing horaslate,

there has been

@s e |




otreak, running NoN.E.-5.5.0. and vertly immedistely. Nek. Lrom
here'iraﬁaég with sie&i& émpregnated Cerpexpyrite snd.boraite,
having & langth of 8.2 %, and a éé§tk of 12+43 ecm, iIn the gouth A
part of this vein the ore is lean in copper /haszyssa,ef_atﬁffa '
from different parts have showmn 1.75 «6.5% and obly "traces” .

of covper /., In the south part however there wasg found a party .

1y rich n bornite, having & length of 2 g, . end. a depth of 0.2 m,

3 m. on the east from here the chlarﬁtie hornelste
ig richly improsnated with sulvhur ang a&pperpyrite and some 4
bornite for e width of 0.8 Me R S SR T awi

Towarde the north the rock ie ?iéﬂlf covered with earth

which has prevented further gxamis&ticns in that éireatiea. R

- 25 m, on the north from this vein the slata is.cut, .,
throush By s small guartzlesdd with plenty of hcraiﬁs - which slso
appears rs érregular. lenses in the eaclasiag koraslate‘ This vein,

vhich on the- wap of 1895 is arrked as H:o 25, gaa been - ‘exanined

this»year and is ‘ealled ”Kvartgkangsgzusan“f 3y this axamiaatisu ,'

it'vas foun'dthat the veinm is bornitebearing, fnr -& length of

i8 m,, of which 11 m, are- very rich in bernite; It 8trikes

Beli.Fe-5.8.E, and has almost vertioai dip and a Width verying from“'

5-0'cm. end en everare width of £.,4 cm, gh&,eneipaiag horaslate. = |

contzins on btoth sides 2<% em, %iéefgaa‘laazosc&.~lang iaaps of .

bornité‘irencrs of varying cogperpereeatage\/ éifierenﬁ~analssésb

have gziven 2,0, 2, O, end 2,8 % copper /. ?he ere from.a cat,. 11 m.”'

long end 0.2 - 0.8 m. deep below the surzacaaf the rock geve by

dressine 0,2 tona 1l:8% ore, ecnsisting of barnite from the cnar%zuf

lead end bornite ironore from the hornelete holdiag 21.8.% copper'if

énd about 4 tona 2:4 ore, consisting of Lﬁrge pieeee of hornslate
#ith small lenses of bornite ironore with<probably L. % copper,

S m, H.E. from the shove lenge thewe was .found on ths
26.of'3ulv & snall lense of bornite et the efre of a rock covered
with earth, By removing the earth and ngetinF. At p;ovedatg;
centalin n rerticulerly fine chrperore, 8 m. longeandwa.zé-l 3.5.eb

%iéa. It got the name of ”?ia*erﬁraf?gn ;and - the ore consiets nz

bornite / with coprerpyrite in seeaa&ary q:&nzigyﬁ, gartly

e

7Y T e
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impregnated (n o cloze gErey-grean, é?&%y a;nsrai. §ar%iy as

Tissureveins and druscs in the %ﬁ?r@&a&iﬁg gaﬁbralika ?ééis

On 2 surface of shout iz m. this ig swse}.y aat by Beg cu,
“wide fiasares filled wi%h §ér aite, 4 1&:;3 typieal yi@ee Fave (
by enalysis 16,16 : 4 espger, vhich may be o pretty trﬁe esﬁimaﬁa
of ‘the capperperaentap& 0% the vhole deposit, ) |
‘The deposit, whieé in 1895 wee éisca;erea on the eauth
shore of the Xams jokk, 50 m, osn the north ef th@ mﬁssnra Gf
Voctor and marked on’ the map rg 3 0 28 with *?se as&e ef

”§gsi§eagruf?aﬁ” hes thic year Beeﬁ fs?;her eaamined by Elss%iﬁgﬁ

for's Eengtﬁ of 7 m, It th&s wes fsuné thxt the vain striksa
1-80°-%, sng hés a eteer dip a.a.. 3 ?ié th ef 18 70 em. asa vary
irregular sh&pe as is skawﬁ by fi?, 3 sbeet 4. 55 haa been meati‘
oned in the reperﬁ of 1889 the ?éiﬁ ecnsﬁsts ﬁartly cf baéies
with about 88 % eoyper, gartly e& slate impr&gnated W;tk barsite
wiﬁﬁ 2#19’%'$cpper. The ore eaﬁﬁists af bernite w@théu& irenére |
ﬁﬁrily a8 small ezangate& ienses 1 em* leng an& 2;3 mfé wade,
rtlv as larger aZangatad baéies 68 em lang anﬂ 16~15 e, w*és,'”*
surrounded by slate with more er 1@33 r:éﬁy impregnateﬂ bsruite.
By dressing the wined rock tﬁere ras eb%&iﬁed G.e tcns }:3ztoref 
"ith 14,28 £ corper ang 1.2 tons 2:4 ore, principalzg eéasisting
'0f horrslete’ with iwnreﬁﬁateé bﬁrnite anﬁ“

hernslaie with sin#la w*ains of bcrnite.ﬁy more carefull ﬁrsaaiag

grecter Gopﬁerpefa@n,ane “nag ghe m‘d ore ?hiah now seems to'hclg';”:

ey

only 1<z ¢ copper, My five the same 1:et are.;

The.cut, 7C m. om tho wes? of the meaeare cf Vietor

/ %:0.26 on the wap op 1895 /, called énaonsﬁruf¥aa g &n& whiek

has a 0,5 vide vein of chloritie hornslpte witk imprefnated

bornite snd eorp@rylaﬁce of unkno 3] lengtb has not been exemined
this year, ‘ ﬁ

7

In the measure of : lias there was fbunﬁ laat summer
pertly copperglance and bornibehesr;ng slete in tha neighbcnrhood
of the aa&asokk, Perily & coupe of irregular derasits of an otker

siné§ the weogt and the scaﬁh of the ae&sﬁrs. ”hése towarﬁs tka

&y ¢ s“‘g»* Blar %

e

'80utlh have been ezamiaeﬁ thie Rsaxr by rémﬁ?iﬁg ﬁhe earta éﬁ& h? ;‘

blasting,




this rear, striking L.r.-S.¥%, ang dipring 5&/ ﬁ %. Tepper down ,‘

Chloritic hornelste, rieh in cuarts, of the seme kind

8 that of ”Saﬁgraf?as“

fates 2-7 cm, large, pretiy eveniy lepregnated, occur a.s, about

with eopperglence and %@znzte &g aggret

45 m. on the S.¥. of the point es two separated, 1 1. dsep, }sger@,§;
striking 5,5,-8,7, and dipping towards Hiwe, of which both neve

iow ¢opnerperventage, ’lso 40 M. on the sast o2 the measure there
has been found the same oretvearing slate, but here with richly
impregns ted coppermineral, of which the Goprexpercentage in some
bodies amouats to 6 %, In the rlace, where the blssting was done
end which is called ”Srmgrgfysn“, %here>alsevappea?a e variety |
¢f ore, consisting of g fiﬁe*??&iﬁe&, ligth, saméwhgt~%gg&e%itet,,
beering mineral, with very finely imﬁregﬂa%e§~bsrnzfe, sﬁme%imes"
not discernible with the naked exe, This varietg*af orey whiek

by znalysie of éifferent stuffs hss provea- hcléiaa atout 2«%,75 %
coprer, eppears in an irreguler running vein, as §11~033 ma,wi&a‘ j
ctripes. It has been strint for & length af Sé mi and in. tha west -
rart of ”Grmzrafv?n it chenres inte ebove’ acgtiane& eenrarbeariﬁé
chloriteslate, - Besides those different kin&s of ore- theres: alsa |
occurs o lgyer of ironore, 0.3 m. deep with a&l&chi%& o snrfaces T
of cracks, but otherwise no visible as;per%inerala 5; removing

the esrgh 1t is $tript for = 1%&?@%”63'15“&;; b&t mey be

still loneer, Although it has not eny aa&siéer&elg ereat coppers - ,‘f

percentage, it {ig remzibble on account of its EGSemélznce*ta*tha;:ff i

veual §jungalf ironores, which in many places both im the féel&f
and on the depth, chunges into iraaore, of %nieh aman?st cfhsrs
“Lénggruf?an" #ives usz an instence, ,

In the measure "letieus" / in my report of 1895 calleq

"Ir1ix" [/ there was bl=sted a small stripe of barniﬁe diseovered3

this stripe videned snd was in one rlace 8. (2% Wide but then
tarered out deever down sng wes revlaced b;‘gﬁveral‘amaller'
borniteveins, 1-g em. wide, 2nd irrepular lu’f!"’ﬁ of bornite, grovm?;{
into the énclasing hornslate, fhe ore &r0m<fh:8 mine, ‘ezlled ‘

wattensgrafVQa”, fove by cleansing 0.2 tons l~st ore with 23,17

7 copper ang 0.8% grum eilver,per 100- ‘EE. S?e. ‘6nd@ 1,2 tonsgiz:g-
ore and Z.47 tone 3:d4 ore, from which by f&rtgér dressing’ tkare




may be ebtgiaeé ére sitﬁ Yary prorvi @ay;erperaentege;
About & @. on z%a west of the fsrmer the hornslcte
convsins, for a width of 1.5 m. smal %graitelegges, sometires

°76 om. lomg and 2-3 om. wide with copperpyrite and sulphurs

)

rrrite,
BONGRURVAN, ’ '

This _name hss,béen given to Lhe ore deposit, in the
imeasare of ?sslus vhich on the mrp of 1895, A& marked os H:o 16,
| ’8 ther& hare agséﬁrs a tyge of jore, ﬁhiaﬁ hgaglsrge exlension .

;thhin ﬁhﬁs éél&getsv and ss tk; lacatiaa 13 ?ery favorable,

:there s&s hers commenged a lar?e work with the Objeect of retting o

M

guidsnce ¢ér ja%zing athe? similar ore &ewcgits. 2o

} ss has %een maaﬁianéé in oy reparﬁ af 1895 ﬁhe ore

;éassists of enleritis h&rnsiate of the sgme kiﬁé as@ihat pf

\q

ajé?rufvsa eaﬁeaingnz eorrerglance snd baz@;t

ted or as samll lenseé af ea havi&z the siza)af beﬁns partly 8
955?@ or Yess eonﬁiﬁnsas, narraw 0r wider éﬁiste" his 3late

1s ﬁenrast %ae epen &ast éiazsl?ed makingfthe agzregates of
cepreraikarals iyiﬁg iécse. aazrsaaaea by/crnsts ef %glachite
ouite losse 80 as to be giéreé up By the fiﬁgers, uﬁ the non

éiasalvea rock on the cén snry t&e gre qnite ﬁrawn;;n,

ihs ricgest areba&iae, which hold thut 90 % eopper,

s

cansists e¢ small 1umps, 5-6 ﬁ;m in diamater on of Small anists,
1ying ﬁore or leas c;ose 1n 2 slste aith‘impregn&teé coyperzlenc%
They kgve tks 8hape of Leﬂses 6 m. long and 8 5-1 m. wiae, -£nd

‘are e;vlaéeé in slete w i*h 8parsély apnearing, impregnated coapern
?lance vhieh slete again is surrounded by sn cther capperf?ee

-

eglate, ; / o . ;g

; «‘} S e

Last aummer *hﬁre wes nnde here a 36 2, long cut on %hg *%f

vein found lret year, and st = dzstanne o’ resp, 18 and 32 m,
from *here in the direction of the stzi&e o %. the earth was.
mranoved and a few hlests were put in tho? rvck, In rixth .anzles

to the sﬁripp tha earth ans been removed, airtly S.E. from the

south end of the large cut, partly XXy Esé‘ from 1its north pﬁrﬁ.{“i;
A% 1saat there has been driven a level, firs%*in the direction of wfff,

e!‘
iV

the 8trike, then towards the south aarés% %%gvpre*‘faana thawa he. o

#

“gSﬂ&?%ly imprernag -

».

D e e

R




the removizg of the esrth, . "

By those works following observations have been made
regarding the quality end extension of the ore of "BSngrufvan”,
. In the larre cut there i siript a slate, 22 =, long ,
and 2 m, wide. In this slate there apgs?r lafggsleases of richer ?

Ore, resp., &, 6 snd 7 m, long &nd 1 m, maxlm&g,?;ﬁtﬁ,uﬁe?e

there alsg.gccur occasional small £linds and shists of very rich
copperglance in the 1 lecnly impregnated glate, There ars rarely

to be found eny distinet 1i :its Eetweea the rish an& lesn or -

dand sza P but they ahanﬁe more or less rapiﬁly iﬁta each other,

A aaiéénae for judeing the eopperperceutage of %he défferent érea f
is ?i?ea by following snelyses from different ngrts of the larze ?k

pit: PR

5¢;eappe:§ereeatags”'

l..; To the nzked eye pure, close csnﬁer?laﬁc)/_séaa‘ .50.0 %
£+ . 8late with richly impresnated graing ané atripes :
4 . .. of copperglance ~~a~w«*~a~‘ﬁ~~ﬂ-*~-*»-~~~~~' 15 9,%
. Slate with 0.5 m/m wide stripes of ceppa glaﬁe& *9‘%
4. Dio. with closely impreg ated greins ef eeppergl&aee

Baes o 1 Generselly less than 5 n/m large - ~~a»~«~» 3. Glﬁ

5

9+ :. Dic with pretty closely impreguated grains ef o A;f nmJ
jere oo GOppPerglance, 4-% mfm lrrge “““‘1?“17i7“? ‘§ﬁf§‘%ﬂa"7a
339 with spsrssly impresneted graing of, Qﬁpye:*>y e e

g‘“‘ﬁee‘ um-««-&&d-ﬁ«auﬂt)&.-d-*&-c&_‘&pﬂ;:é&? ’?Qﬁ- . &"lig % o

P o P S Fuly TEU A

7o D:p #ith an occasional 10 H/m larze 3.9536 Tratetrn i %O.{?é A |

8. . D:o with very sparse grains of copp»tgl&nca;;

S

o .. 5n/min diameter ~-~-~~---~~~-~-*~-*--~~-’ 0.4 %
9, D:o with rretty closely impregneted grains af |
. copperglance, 1-2 m/m in size ‘“’“*“f““““ 0.4 %

10,  D:o with snnreely imprernnted grains 9% copper=

A

zlance, 1-2 m/m in size ~~-~-~-~~~-~‘~~--~g% 0.15 &
ii:?‘ Dio Vithoat any to the ﬁaged eye &i&eernib}e Er v
- coppermineral ~-~-~-----~~--~~~-s--«---¢-~ 0.20 %“
. Dio Do D:o D:o AR ' Traces,




The ore marke: &5 lern on the 6e§silea map of ﬁﬁagrafvga
" Sheet 4. has the same apperrance ss te ebove stuffe l:0 6-10,

winile the one marﬁea.as,%ke;:;eﬁarv%éasistg_a: & mixture of H:o

At ﬁhe wars of tais Summer & perticular weigt? was
'713i§ on fin&in? out. %he extension of %Bﬁ ;reéeariﬁg rack, ﬁﬁé very,.
littie work ras &eae on the very veing, The mineral- ores wis

eﬁagsely é*eESsd rnd gave:

Uebl boms list ore with | 12,87 £ copper ')
2,65 " g:da v om 3.00 & " }
12075 * '3y v oW 1.00% 7 .

T

4 great part of rhe mine& rcekqeOﬂaiste& of larxe blecky
ixfaizﬁiag 0.1-v.2 tons. The Breakiag and &resaiag af these rocks

ﬁ?%lé &a?e raa&iraé more work and téae “then I had 8t my éisposal
g&é it ia on this aeesazt that the q&antitg of érrszi&y ore is
sa&lier thsﬁ whet in other eenaiutions migth have been ﬁ%e caaa
ﬁésiééﬁ sbove &escri&eé la??s ieﬁses 0f ora several etaers &aVn .
Bs»g noticea in the éi;eetieﬁ ef ﬁhe gtri&eV of éhieﬁ oae 5 E; /
wi&a and of waknown lemgth, has heén stript 2 m. S¢a. fram the 2
large one, ‘aud an ‘other, £ m, %iée'ét&, 9?m; 5% ot ﬁhis. The
rfirst‘sf’f%ese hes proved to ‘e }ésu in eeppar &n& af tke same
; anpearaace and copper percentage as she ubove mentionsd 3: a ore . -
ﬁu with small ‘lenses of rich ore. The other not stript to any |
zres* ez%agﬁ §3>a deep trench, _gave by analysis. ofﬁaagenexal

: sa&ple . faken #0ross the whole widthr, 2, 75 % ¢

.

§§§leur3??% L ST URYAARY aver oinh

; fﬂirﬁ' This eat, incated within the ' ‘measure of Karl and on'tﬁe:;
e R H

%ay o$,1895 markad 8 N:o 12, he - this ?ear h“ﬂﬁ saaiecte& ta

- £

%arf oﬁlj 20 far tnat & 6 m, lang pit has been ﬁ&&é in}the open B
sﬁﬁ ;% yha direction of the strike of tho véia tcwar&s ﬁ‘u.the
widt%* f the ore varies between 0,94 ana ;.41 m. én& ika quality/

e ¥F P
L B YEm L s

%sg %as gams pg’ gtated in tﬁe renaf% of Iast year.A

g') @.9 5?3& silvcr per, 199 kg. sre,%




-few gﬁaile? blastiags ia esppe*giaaea~ sné Bcrnitewbatring slsﬁe

By Qle%ﬁ&iﬁ? the are* aineé 1&9% zesr tkare wa@ aba

M- e. S

ol ton 'l:st ore with 4,73 ¢ copper
4.2 " 2:4 " " 3,72 ¥ "
11.5 " 3:& L " 1«'&9 ;g "

5.0 " washstuff " probably very. high copperpercentage.

emd 7.5 " gouse, .. B R T
: ' ks a ca@yﬁrisaz may ve *aatieaeé ﬁnat theVsiééﬁsimg& o
of sre made 189& ky bﬁﬁéﬁeﬁm Fave: PER LT RS Rhe ATy ihen
25 ;é list ore With e-ve-- 5,37 3 cappar& T .

¢ ';@,

&ﬁﬁ ?5 %r HA d .a; g, it ataded 3 g‘i 4 V?»Q,_;‘” e h Ty Tl T A f'i{’

;@

Eesi&ea a?ave mentianei ?ark there Psys hean aeae s;

S i
oy b

of the” 3&%@ %ia& ge that sf ”Sj&gr&!van” aﬁé ”Bén;rafvan"

%

Amonpst other plsces aﬁes‘ 120 m* on the aurt& of thfﬁmaasnre '

5ﬁ,§« £y

e
psin% of Folke / nrw aepg@i% /- and withi g.ﬁbe maaﬁara Fclke
/ 1zo 14" ¢a the man of 1895 /, f*}ﬁ.s work has fnrthe a?mmihat

the arﬁne&rin# mineral hue ‘arﬁa aztengien wzthin the arefielﬁ

wine g

of Unna Allakets snd tha+t isa qaaiit}* ﬁ"siefly cénciées wiﬁa the

facts resnltiag from thn works of a 3¢rge 503733

i Y [
o ey . < R =25 B bt

PR 3 g R

. mwossxa.

N ibe orelodes within %alfc*ekx are,moztly fcund in ;he

centre of the. hcrasxate but. smaller lrﬁes are also. feua&

scatersd aroaxé in ot%er parts of the slete.. }srtilulsr;y
AUDATOUS . sr@ tha 1 dee within the measure of . ”Eattie«,»ovex whicﬂ
lhere wes made 2 map in the scale 1:8(0 / aheet 8/, ﬁﬁa qgﬁ;j
iLhe ore usually cccurs ss long staatifzsd fbrm&tiene,

in %hich theve ere found more or less. ﬁiseinst ~lenies -of different
”inera lozicel comrosition and ccpperparcentaye.,;ha etrike isﬁ"
generally . E,a,«s ., and they have a’skggé éigﬁﬁeﬁaréa §¢§§
The ore consists ‘rartly of e harniteea&rixg tra&cr&wgf aae BERE
kind .28 .the ore st gxga Anjes grufven iﬁ qégﬁgél«, par%;y af s‘“’

eles~%£&zﬁnre of Hecrmslase, feldsvar.’ mt&natite ana Bara%fa'ﬂ

e




/-nearest. edaformdar with the ore of zﬁr&%@rs%érpﬁin?en in
Siangell / partly also of ironore, rieh in sépper~ and saivhgr~»
oyrites, snd et lrst too of Esfﬁéﬁal&QEes tég&t@er wita sasrﬁs

snd epidote, | | S

THE OLEFIKLD OF MATTIE,

. .o R\
ferthest sqa;i 5 ﬁ, there are g Qéﬁ%lé sf small strea;‘ji
0.1 m. deep, of hsraaz&té with bornite and m:gnetite / ?*o 56, ; w#
2, 3, [/, but waieh have ‘not been in?estivateé witk regsrd to their -
extension and auality,. aﬁsat 30 m, fhzthe: u;h. 13 the directiqp
of the strike of abvove layers taar@ bqs in several vlaces been

noticed malschite on the sarfhees of ths gornzlate / E 0 4,5,6, 7 3%

*

& frriher towerds u4.W., ebout iu m, fra@ Valfejokk there is a§i9

veia of ironore, rich in bornite, f?;, stripu r a leﬁgth Gf

sbeat g.m,, bul not @lssélv 8*ﬂﬁiﬁ$ﬁa IQ m. Wégt fraé rera tha*e

y

sre two lodes of herni%e%e%riag 8l te, not axa@inea ! Bi:o l@ 11 /‘;

¥

In the direetion of the gtrike of thaee ljges. 25 m, ,“

L. E,‘fraa the valfaéekk there ers ae?eral oraveins

4 wlizich two -

have. been exgmiﬂed durinz the summer, The msst easterly ef these

¥

/ B:o 25, 30 / eansists 0Zex0° towerd ﬁga. ﬁippxag'}ayer«ea vsry

Line- ;*aiaeé neaziy close i*anore very richla i pregnatea wi?

lerge and smaller greins of eappefpg?itea &%d aamaﬁ%oxnite.

The depth of tke vein is 25 em,, snﬁ it was striptﬁfgriuib_f
of 10 m,. Q |

R R B

;we,sgaller lodes / 31, 32, /, lying imme&iauely wes%yk
from %ere csn ciets of hornslate with egales of éﬂ achite hnt
“are not exemined, Fartn t towerd ii.%., there 18 an other oreveia
[i:0 1 /, which nas been fo lowed for s 1ength ofvgbout,zo m.\

E n& i . N
but vhicf{m% tely mueh larger extensicn, It &ips like the abave

mentioned 40° torards H.%. The ore, which is 48“‘~ em. wide,t

consists of ’ine~areiﬂeé slete, rich in ma?aetite anﬁ con+aini§g

bornite [/ and some copperglance/ in vsrying Propeft§0aa‘ The ' *2;;
‘copperpercentage gecms to be highest in the miﬁ&&é of the veia ?i

‘but vories very materially in the éiregﬁién of tha cﬁgrse, aeing

:souetinces neerly pure bornite / as at &*9 1.4[5 89 ti@as 8Egte i

wi%ﬁ&a‘t any bornite / ss st H: 18 / an sr:azyeis f m, typiéai




pieces from {hose lodes gave resp, 11,98 end 8,20 % 7 copper,

This vein should be further examined, .
4 couple of moters on the west of the S.%, point of

the laet vein, there is found ironore with impregnations of suls

phurpyrites. [ i:0 2% e /. oot o
4 fow meters:i.W, from here there is a vais of sarnsl%teq

~rich in cuartz [ H:o 27 b, 7, 26, / with barﬁite ani some eepper!

rlsnce, partly vexy rich in s%pper hoving & depth of 15 em., . .

-and & known length of sbout 40 m. 1t is likelyxtgatfthq,#eig?ff, ’
-continues .towards Valifojokk, v&eze_axebegriﬁg slate ha§)g§§g3 :
 _n¢ticeQ>in o couple of pleces / i:o 13, 14./, Pa
:g" - --About 10 m, H.W, from.the lest there is @ new .vein .
/ Hic 25-28/, known for a 1engtﬁ of 15 m, It consists of horn~4‘
elate, rich in ragnetite and wita,gore‘gr less hp;£§§g*g§g;h¢x:
the orebeering slste, noticed 14 m, nerrer ?alfojokk‘/ N:0 15 /,

belongs to the esme vein, sfould not. be determined. . . J

o g
i

h « M. from nere, on & width of ebout 30 m. there are sevé-’
ral s*lscgicss of orebenrine elete, of which sanafaeema te be ef
say. practieglmvalue, RS I ;4%;gg%y ;

At & .distaice of 30 m, .. from the last‘men*ioneﬁ

; orelnde / H:0 zg-28. / there is a.vein of barniteba%rinz ﬁlgte

.rich in msgﬁeti%& [ lio 22 [, but . ig hasimot yet been. examine&g%{§t’
' , 18 m, on the north from here .there is & 0.5 m, éeep
orevein / lito 20 / dirping 30° ucvaras W, as the same.kind as thef
one deseriled above with the name of n:o l. In the, stript part ef

~the vein, the -eopperpercentege does not secn, to be, very higa.gg - »
i %

Zhis ig probzbly the same vein which 40 m. feriher torarda d.E,
hes been gtrint for a length of 3 m, /i:o. .24/ and, .having. a éepth
¢ oua .meters, being rretty rieh in bornite. It eeems~ﬁa{ccnti--"
nue northwerds to H:049, whern hozaslateﬁyith.;egsggvggiég;qige

have Dbaeen found, S Coreeitte g vas

Immedlately on the west of this vein th?re havc beea
~found several scattered lodes, .of. @hich thcxene narked. with bR 9 1C
BB, eensists of 3 em, wide elongated lenges ol a close copperﬁ
besri&? ixoacre, lying in 8 bornitebvearing hérnelste, rich in

~epidofe, with af widtih of 0.3 m.. This deposit. %s&siﬁly b&lé&gs :

ts the same veln e that whieh is seen 20 m. fart&or towards 3;?¢ai




fand is seen in $he open for g lenrth of 7 ﬁ. ‘The ‘lode’ sae&s to be>

1 &e~osits ccaaist partly of eopperpvritebegring horndiate / 0" 55/

at H:e <48 céﬁsiﬁﬁiﬁ{ of & alégﬁ irenare witneu% ang miéraaaéyiﬁ
cally v;sible bornite, but riekr in melachite on the %arfae&s ef
the vzste h viaa o depth of 0.1 m, 7o tne ‘same lode belaa;s s
grebahly aise the game léée wiieh 10 a, f&rther to i%ﬁ‘3¢§;

/et 21 / has been stript, and e&aais t8 of hornslete with epi=
é@vﬁ and bozaitpbe#ring iraﬁare 0f the sgae kind as hhsve &en~
*1ane&. ?his vein hes here & widgth of 1 m. ang dips 40° 3 oW ;

‘ A fé%'meters zsr&her towards a.h¢ there are found severa# .
other aredegas itg, 0f theae N:0 53 consisis of bornite with quattz |
and epidcﬁa not exsmined end grshshly valueless. K:0 47 gldo
sge»& 36 %a af ag, z%pert&aee‘ dio b4, en tha eeatr&ry, is' a
0.1 n., ésep vein of hsrnslate ?zth 1 cm. wi&e shists of- ironore
rich in horﬁi%e ’zstly éippéag tow&rés aa?. The vein is enly JZ?,&
visiéle for & lenyth af 2 m, “and has not been examined buz seé;s
to e wotth of a ol - ger exsmiﬁftien, T s s

Abeu% 20 m, 8..., from here there hasg- been warking

on a deposit of ‘bornite Jlizo 46 / ‘in the shape of’ largar or

emsller lenees “often 70 x 10 em. {n sige, aaa fésaareveins n"

herhsl&te resembliag ‘the ore of Snderufven at -3 angeli. An v

gaalysis of a tynicaz stuff from this éeﬁesit zave 12 97" eepperg;
?ﬁs are soems to éip pretty slswiy ta&arés . ﬁ.. ie l 25 w. ‘deep”

Ry »g««w;»ww .
[ A Pl o [

praaiaiﬂg and worth of eontinuea warkiag EAEE LR g

S k11 other in the &.ﬁ. part of this measure’ ‘found- ozﬁ'_~”

fpsrﬁly of lavers of ironore with sulpurpyrites / i 0 4d, 45, 42 60/

and h&?e no veins,

Beyoq% the measure -of Yattie there are cnly feuud a”

CEE e e w4l
SEaE S BRI LS R A B

iev oreﬁeposi 8 on ithe nortn sz&e of Valfo}oxk.

i*hia the moasure of ggggg‘ there has’ been aoticed e
a&a’ler denosit 9% bornite in mixture %iuﬁ magnrﬁite, as’' s 16 cine
laﬁg'aa& d.G ¢m. wile lense; Iying in 8 *ua‘tzveia / no» closely‘?
ez&mised '/ and & few smaller depcsits of somewhat orebearing

sla;e, bul which, as far a8 kaown at present are’ wiﬁheat any ¢

pr&e%ieal ?alu»




H 5’*?

”ieié there ocears ésrni%& ia 3@?6?&1 plaees,/partiy tegeth&r
ita qaart in smsl;, érasj zgase nar*iy as lﬁmps,%as big aa m
valnnts in a . yartly €5 small i«pregnatiags ia & G 1 m,

deep layer af'tgl%sia%a saé st lost also aasr %3} k.ﬁ. barégr
of the neasure tégﬁthér with 1i§e3§ar sﬁé saw& eapgerﬁgriﬁe
&s‘mi%ﬁle$s 8 in & yee&lia? brescia of whﬁah the kroxan pieeas ~
con«is;s 0’ ﬁaraslsﬁe In nsne of thsse “lsees tﬁe baraise seeﬁs

»

ta eceﬁr iﬁ sae? &aaﬁtities as £ be 1 worth aiaing.

'é

Q% the g@nth side af v&if@éc i tkera ara alge fanaé a

?reat mary eag ércreé*ﬁasi s of ?*%ch most are ziing in the éiree~
‘

i
%icﬁ ef tae strikg of thg érevains ?ithin uﬂé me&sﬁre of gattie. ? %

o N
N

t%ge is @itaza the %suzé%riee éf israa, GuSuaf and arvid. ,

< gererate veig af smaller &eoagi%s &133 rnng traugh ﬁﬁa S.E.

part of the m#agure of Jchanna, shize the ere ea the nartk side

(]

o ef the r;ver prﬁneipglly aceﬁrs aa %ernizéore msre subaraxnateny¢'

on *ho aau‘h s@ tka rx?er.

EERRE e

) ?ithia %he @eagnre affxﬁria 3srni e hss been ﬁaﬁice&

o

e&ly o8 8 small leﬁse %aﬁethar with au&rtz aaé epiéa?e. Eeéiées

t%%s eepnergyy *aa as»ar in ler?e ruan%i*iee. §srtl3’as spanse
impre&naticns in har&sl&ts o7 & depth from 3.3«8.5 up to 2 m,<;§?«
rartly as itmrayna*isﬁs in 'r@n@?e. Finally %kere gecurs irﬁnora
f%xtacut &ny micrﬁaespie&lzy gigible acnper&ineralaibat wi*ﬁ

f%siacﬂite s scaies on the nlgnea of the slate 3171&? indicatioé&

g .(,.s» L

2 . wi
cof rcpper ecﬁlﬁs of maihcniﬁe are slso ngticed in aeveral plac :

: :cn the wa;ls of the rock, which glso indicates tqi preeenae e£ B

::~§e;

*connerminerals tb&u%h tne wag of their occuring aas not yet g

5bews eXﬁmined o ) ‘
In %n@ west pars of the measure cf Gustaf there 13 a*

6@5931% cf pure tarnite wita eoynerpgritas qaartz and magnetite

in zar L] laaps wiich, havine been urenche& seems& t o be very

s

fina, The surrouneipg mingpal is eappcrpgritebe&ring horaalate.

If thﬂ ioéa is of sueh 4mvortance that any éarger quantity of are
msg he cb cained, caunot dbe determine& without furthar work,= 7
Begédas auave meﬁtisned deposite there have withi§ this,aeasure

besn noticed two 3ma?ler lodes of ireﬁsre with sulphar~ éﬁé,aappata
pyrite in small cuantities, end two s&gller véiks of Borxslste B

with impregnated sulvhur- end 3cpperp§rite. bat as far as knows -



=3

at nresent, without practical valae, lio %ark has been aana ea

~This one aansista of 5 1 %. wide layer of siata‘ richly impregs=
_measure there are slso several similar periies of slate, but they - |
 heve aat,been examined, | |
peea:s in s¥veral places, 2prely impregneteé in hornslateg rich
,in enidoéa ;artly in glangs of ruarts, TF& velns af“espperbegﬁiég
ircnore have also beeg foung, ahey ﬁave aat huwever ﬁaen ezzminéé

b removiag af the esrth or bl&z‘iag‘

~ Becured vriﬁsipaily for éebarriﬁg stranﬁ% elaimants Trom, tha
~‘are ield, and the rack ie in those measures Qoetly eovere& by
con *he south 2hore of Ruownsuokjoure, nesr the fromtier of aﬁrwayg 
“with impregnated coppernyrite sna magnetitenu%ite. In the rqport

~this ironore must be gonsidersd as valuelesa* anﬁ only under the

those aenosits. in the measure of irvid ﬁaere appear plenty of
eonaermvritabesrin@ etreaks af siate, gaytzy havisg/ﬁ width of
,1 M, ond mors, o «Eiaﬁ several seem to ba worth a alcaar axaﬁ f»'
mination, w%icb time did not aliow this sammertcSaek/is,parttslff“
culrrly the case ‘with one a%reak is m, west'f&gdghe measure.

%

nated with cayperpyrites,vgné ¥ m. farther tawarﬁa H.E. the eegper«
pyrite occurs, mixed with bornite.- About 4% m. H.N,E, from the .

Ip the .5, pert of the msasare af Joﬁaﬂaa tornite

The measures of Bavida Akm ?ills aaa Pelle hﬁ?é heea |

loose earth, . T R f;pqy;ei7

«\’ N . "

g

RUOPSUOKJIAURE. | SR e,

s

?his cref:el& is lcc&teé about » km. ﬁest from ujangeli

1.75 km. southr from the stonemsrk li:o 254. §3f0;64189§ there heﬁ

bereyanly beén founﬁ ironore c¢f insi%nificant deptk often

of 1894, dated April 1985, the state-gzeclogisk r. zandbohm 8ays

8.0.t, regarding these oredeposits: "srom waat is knnwn at preaent

conditions that 1t chenees into corperore, it &eserves to be

cansiﬁerea. Any porticular indiestions thet such shaal& be the

cs&é ée nut however exist, , S R E Tt i:”;fg
‘ During the suwsmer of 1895 bornite was found in saalz

quern ti%ias in two piscen, but thea there were aaés .o q%§§g§}i§§

%




vestizations ressrding these éeﬁasits.V@nlg%%éisf§éar‘%emeviagn
of the earth. and blesting have been ea?rieé~s§, ané & mep has beea
made of the orefield, by which following fécts ha?e resulted, l
The dumber below refer to the larze map in sosle 1 : 4000 /aaeetzf
Farthest westwa?é near a large s%é werowned nill thara was in twe
plagces £und enzpnar« and coprerpyrites, impregnated ian elivizn
stohebesring hornsglate, but toth of téam aeea a;ﬁaufﬁ aaviag

e depth of 1-1.t maters, 1o be eatirely valuelessﬁ

1o Immediately weet of the most westerly meas&regpsiﬁﬁ,
marked on the map, & smaller %}as%in# wes carried on on & lagez

of elaﬁe with impregncted bornite, ang eopperpyrites. having a

o

ep%h f sbout 1 m., and being similar %o the are ef nﬁgrafvaa /
in Sjs s? eli, The vein runs R.aa. end steeply dips tawaréa %, B ;{gff
gawaras «he south iss eentiauation is covered by C and it’ ’
goem to stresh towards the nérﬁh for e langth ef abaut 15 M. o
an& > width af 1 m. |
‘ 2+ A& 1.7 = 2 nm, wide layer of Iacrnski:e with ‘éemite
partly finely impregnated, partly as small almordshaped - lensee  '
and eopnepy?iﬁes én small o.antity. In the mid&le of the 1ayer

there occurs preity richly £m§re?naaeé bornite to. a w;&th ﬁf 8.3 a‘

The strike is H. é& E., &nd the éip steep towsrd - E.w. ?ke eytaﬁ-

| 3103 af the field as 40 the Zaggth is not known, as it is eabere& .

with werth, The richest ore is estimeted to he7a.6~7 % copper~ :

and the lenoes not fully 1 %, 7

3. lear to the direction of the course of the fcrmerf”f;

there is a very little uncovered orevein of the same kind ss thia.i?iﬁ

It has s &epﬁh of ebout 0.5 m, and someté‘ea cortaias up tn 5-8 :

em. long and 4-5 cm, wide lenses of bornite. | |

‘ - 4, Hornslate with flows of malpchite lyxng iz the “/

airection of the strike of the former; not examined bg trenehing.¥

S, dornslate with scaXes of malachite; not ezamineé‘ji
’xzq 6. Trench in hornslate with fime-grained, sparseiy |

i.preﬂna%eé ccpnarpyrite. The depth excﬁdes 3 we At present «ithcnt

T §§r331s$e with scsles sf aalaehite¢ aot eﬁazéae&
}{; '8. Z,u~am. &bc?»mggggﬁite with imgz@gﬁﬁteé su;p%a:&

;yrgﬁ% and soales of malachite, ’ﬂf;jvT;F;stiv'
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9. Hermslate with i-presmated sulphurpyrite; mot -
exgnin~d. | |

10, Hornslate with flows of malachite; not exsmined, -

. ‘ll. ] 24 E ] " " " C

12, Irewch in ironore with iﬁpregxate& sulparphgrit&
and &aischite*?a?g for & width of 1 e f
12, = Zrewch on a &epssit af mixed coppere ané s&l& :
payrite, ma?ﬁe»ite noranslate s#nd some bornite., Also & riek a&enﬁ%
of molschite snd lapie lazuli. ‘

0f 811 these veins end to judre from all ‘nitherto | 2o
iavestiaatisas there are only H:o 1, 2, 3 ~and psssi&ly R:io 13 k
zéieﬁ secm To coutain copper in such quantity as to be warth

/;af eny considersting, In aﬁat éaggeﬁ %heg my be warté af
7aezploi tation, is iﬁpassible ta aetérgine aitaaat f%rthar iﬁvan"

‘ﬂﬂsti?ati¥@ work, o

’,‘
&
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In these surveys, engineer Dashlgren sssisted by meking detsil
maps in the districts were 1t wrs considered necessary, vmong
which we may srecially mention lount Eﬁ@ﬁsaﬁk,;ﬁgare;the

geological sonaiﬁisasiare quite complicated, but where, owing
15 these deteil sur:eys, & hitherto unknown oriferous district
v s ﬁiscsvered éa& Qessaiéé, besides which geveral new ore-- -

finde were wnde. Lven in 5jsngelit j8kzo copper ore was disco=

vered in several ninces, and finally, et the close of the sum= *.

mer, we discovered guite an extensive dirtrict in which zink

and leed ore as well &8 cOnper ore occured, atout 20 km. morth-

west of Valfojokk, om tr .. oW mountain Xuokula. .

In the %az?eyeé éistrxczs there &lso. aceured Tocks

in ?ﬁich thera in no graspeet »f findingccopperore. o? the 13 -

ajangelit”%e. ) , ; : £
In my regart of the surveys mode . inlﬂ%t i gave an

account of the principal fegtures of the ujangeli ﬁistriats

geaQO??,%%ich were §$st iagértaaﬁ irsa,aanr&stiealgstgnagaintga,V

and. how the knovledge ﬁhsreef obteined through the. geolo?iaal
'ﬂrveys 155 ta. the dis cover of two s0 jmportant. are»fielﬁs aa

Uﬁna Allaré&s gnd ?glfe;egk end it is therefor aot neeesssry

L] ?ive & nerw. doserip‘ion thereof in this rerort.,gurigg ‘the SESE

§¢S+ summer I ‘have §riﬁei§s113 made @ &eﬁaileé survey. of %hew

divtiicts iﬁ sorwey vhere smsller copperore éepasita had sl=. ff%,

resay been éiscsveraé and nave mcde the annexed geolosical
chert of it / »l. L:1/. From this chort it will be seen Ahat
the geolo¢i*~1 conditiﬁns aere are more oemnlivated t”%n ih A
the sa~called »éfﬁ?éli range, in *that. an*haphylliwic saaist
ssrrentine ané Tusty schist of different kinds [ pertly hﬁrns

blende scnist snd nnrtly micaschist | alternate with dolomite

and ajsnyeli schistaceous rocks, waile in the soath‘weet gnaiss=‘

ose roc&s ind gaobro oceur. It is @ deplorehle. fact bﬂwever, 3
that in weny rleces the Partn—cozering sn& ~reat snow ond les

?ielde orosvent the déu€T” ngbign of the limits of. the ﬁifferant

Ha

”inﬂs of rsc&. surveys © ., nowever, proved that conpeore..
1:3@5 of the 3jangell type. / i.e. boranite an copperglence: f
o curs in s certain Qtzs%am .which, with the. strike j kgaraa?!

anémtgg aip / cuite steep toverds Wi ] which is usnel in

. SRS

w& G SNSRI S5 o o g 0
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gaig distrie’, extends from the -northwest ead of gaeysgggs P
juure aeroas auopsuok, on whose southern slope it is secnd
tod wedge oub. To & great extent snip stratum 1s hidden. by

" qesses of loose rocks or by snov fields, and is, sﬁ1y $%,

wprorserufven’ visible for & gontinoous éi&%&ﬁaewafagkaag

350 m. in lensth. with rercrd to the neture end ex@gaﬁJef ﬁﬁg‘
sre-deposit aiseovered hers during the summer, 1 would refor
to she Tevort on this years explorationa: given below. . ..
on the floor of this gtyptun an isalsted aegasigf:'
of vornite end corperzinnce in nornblendecchist has heen
discovered / Beenizesrusven [ and since a8t yesr these aisersis
are aleo known in the Ruovsuok . ‘re ore-Tieldg: still Lar%ngr
on the floor. After & contiaued survey of the. éiét;ict argunﬂ

‘tne latter ote-field, it nss been found thrt the ogangeli

schiatese\roek*eeﬁrring here is-on the southwest baunﬁea by

%

gﬁthaphyliitic’scisﬁ, put -on-the northecst extends, fgrthar
gzongfthefnerthweszern s&ap&:ef‘éﬁaagelitjazxa agaﬁgg;e ialfa&
" jokk, end sven there smeller copper-oTe. aeycsita g:@zfggné ,:}‘5
" waich Thave not, however, begn more ¢losely examlne&,

on the fisor of the Brorsg ru”van,stratum‘ on the
highest summil. # Kuopsuol, tners is iron-0re, wiﬁh'scme

copre ravwitas of verying théeimess and partly i:regalar &cra,

’Viﬁ'éTfaléeé*narnblen&e~se&1s% which contain ﬁ&mgzoagﬁatzgta N

" ot ery impure dolomife. . ‘ka}fﬁzgf?’l
~Smeller Iron~are deposits 7180 ocCuUI, iaQsevéralﬂk
other places in this schisd, ‘yhich extends with unaltered é
chnracter scrose the entire suopsuck summit. Fertly on aecéﬁnﬁ
o? snos snd pertly on sccount of « covering of loose rocks
and pravel, ©oth on the northwest and the 8°ﬂ€b§§%t,!the,80n’ L
aition of tnis kind of rock in tha‘digection,9f the!s€rike -
cannot be given, The .ore-deposits herg,éiscpve;eg;are,cpfered
“ym the concescions Louls. “ilhelm end Alwine . o o
In the western parbfcf/thga&istr}cp which the mep
sovers, there occurs & wind of rock similar %9 thei}aﬁter;fg%
“renhieh slso contrid® narrow lime~leyers end. smaller. ééresits

‘of iron-ore beuring copperpyrites, which hes haeg aéveraa

s e s {‘ﬁ‘f‘}y s . Cmr

s e Yl PN, /
CEIZON AT o8 ey




TTT meeseve wwes veuis 13 @ DOrnblende schist of
quite » Sjlangeli-schistose ar.earsnce, ghééﬁ'eéntaias iren-ore
bearing corperpyrites, which has been covered by zhe ee§#“
cessions Lils and irik, iven the relation of this kind of
rock to the surrounding rock has been impossible defline.

The other kinds of rock indic.ted on the map do not
contain oredeposiis. There are exceriions 1d this rule, but
they sre vreetically without importance. Thus there has boen
found in the anthophyllitie scist in the south part of Eﬁagéy
s8uok = littel derosit of mignetic §§rites”! esnaegsisn Earl,/.
#nd in the sneissose rook on the northwest shore of T}uaﬁéx'

aure, o vein of zinblande / coneessisn Lundouisterofynn /.
* L ]

besides whieh soms Zo-per pyritesy with magnetic nyrzteg hsg
been found in the rusty schist in the concession Julius.v

In the rest o the distriet referreé to on page 2.
south of Allakats and Sjangeli, the faﬁéé%ﬁntal reek Qeﬁsists
to & predominating degree, of grendt eané 9ﬁeis rocks

»

>schisﬁ / phyllite and mica=~schists eteo, ; in w&iah it

WORld 8180 ve useless to lohk for Slongeliores, f R,

48 I stated in my renors for 1896, nmy prévféééwAﬁx?
investigztions and Eurveys have proved ithst in the njangeli
é;s%rzct “here are two series of roc distinctly aiffering
from each other in their netwi., strotificats en, ana,age;.”
“hile the one seriesy the older one, contein 3 ‘anﬁell schist
which, wherever it occurs has been found to Lear cogper,o:e:
in smaller or larger quantities, no ore hus been foun@;iﬁi‘

the other, or yonger Series. By followine the erndry<1ner

by

0 these two series of roco- by 8’ *», I have now througauﬁlthe

entire northwestern halfl of the toporrsficel map 5f v jengell

etermined their extent, and in so deing I have founa that .

-

%ne/yeanger rock-series forms 2 covering over the older onc;
extending from an irregular line dmxing running {rom narth to
gouth about 1 km. esst o7 the Swedish~narwegian beun&ry towarde
the east and north over the entire distriet narth ané wast ‘

of & isngeli end Allekats, Only the ¥$lfcgeiz rivez valley &gé~k

the deep, brosi velley be%ﬁeen Tornetrdsk and aombaksfjar&e

waich there are no vrogpoets of finéing/afss ang 0& a las&zlar7é

g
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Allse 8k, The older series consists were, £8 8180 acﬁthweat

0% the ore, and not upon geﬁ%iggya 3a:g§$§§&a§;§3 of cre, sznd

have cut down through this covering, which is.in - places nearly
1000 m. thick, end in these valleps one cah 3ee %haﬁ;the;:ag%é
species of the older raek«saries’eaatiﬁae under the youngex
cﬁQering with unaltered character. This fact was proved in the
Valfojok't Valley durinz the summer of 1896, and wes the initisl
ster to the discovery of the Valfojokk ore-field; this year tte

‘same observation was made 20 ka. further towards the north in

‘the aforeszid brosd valley, west of the %érnetrgsk.,gné promp=

ted me to make the detailled surveys which resulted inthe discove
ery of still another new ore-fieid / Kuokula srscf;élé / with
ores ol the same kind and the same manner of ocurrence 2s at
Sjsngeli. The greg* ia§er§anes af this fact from & prsetiaal
point of view was held zsr%h %y me in my report for 1896, The
discovery of ‘he Xuokola ore-field implies thet the so-called |

Sjengeli stratum has an essentially gfeéterAIéngifné{ﬁaﬁ aifen% |

'thsa we hrd nitherto darsd sagpaseﬁ ﬁemely,ﬁbcut 40 kn.

est and scatn of sjangeli “the ycuager roekbseries

‘has &seﬁ observed, al%ﬁagh to o smaller sxtent, ‘nemely, Matjalsk

‘and in & few plrces in the Hordelv ¥slley, sndin GerdetjSiko,

Snarpapaicte, Tj81metjikko, snd other high mountains north of ' -

of & n?alitjakkc of miee»ac%is%a snd grenitic raeis.

After this short resumbd of the;purely,prgqgiqal resulis
of the summer's geologica: surveys, I now prcceeds§o give é
report of the explsrrstions which were ma&e}duriggftheﬁgumsgg.
~ Before I begin,this part of my repqrt,,howevg;,,l wish
1o cell attention to one or.two matters %hieh‘must be taken into
congideretinn in estimating the results of the work dore.

The trial work done during the yeer hac principally

congisted In bLlastings along certain cut-croppiag ore-veins,

Ip this work 3siress has been laid upon obtainingwgsmqomplete

information cs possible in regsrd to the nature of the occurrence

therefor the most work hrs freanuently beeu done in the dead,

Surronmdine rae’r  isarvine +ha ara  whinh in the fnénba ehan o

i

p
=
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w

s

s*%ers which were snelogaus with tzese and q9ter“ards to

reguler mining has been begun, can be utlized to for greater
cdventeee, The tricl pickings, which were wmade here und there,
ware accomplished by means of very primitive utensils, and the
picked coarce ore hrs geﬁars}2§‘§ésa‘abéa%'%hé'siza‘af'a men's
nead, ‘and seldom under the size of & fist, The results of the
vieking consecuently appear by fer less favoreble ‘thrn will ‘
be the case when resulsr mining has been besun, but I have con=
gsidered these trisls fto be valuable, as thay skewﬂf,“z‘resal% 
cen be obtsined wi‘h different kinds of ore by pi «ng under the

most unfavérsble conditions,

Telfojokiks, ~ - i

’ ﬁj th@ aarveya @wé& lsst gear it wag proveé tnrt 03
bath anxs of the steam ?alfajakk nﬁmeraas aresdevséits oscur *
in ajangeli sezat vzth ‘a stri%e sﬁE-SS% end with “3 ta 70 deg
grees dip to WHW. As we Gid nmot-then.have. time to mnke more
exhaastiﬁe sﬁrveys we haé te be satisfiea with pr&viﬁg tne

exitance of a great aumber af sueﬁ Cﬁvﬁiwﬁ an& éeave the

s &

deteil sarveys in regara ﬁa the cxtent and natare e* tha ore till‘

a coming yesr, & , i o y
| ”hen 1t ceme %a mﬁking guch gurveys lasﬁéémmer %y r&ae«
ving the earth-esveriﬁg and eias%i%g. it wes censiﬂersﬁ be~t to

exgﬁine firsﬁ one xxx% or two ﬁraﬁisiﬁg &eposits fram ahich it

G

ﬁcﬁld be vossibve a”terwards té mﬁ{e cenc&usions 1n rep&r& ta

v’%‘

e gk gy
i P

.

ewamine ot her deﬁasi wlﬁhOHa such eznausﬁ‘ve work.

Thnerefsr we devoted onur ;1rst autention to the con=

~geasion KJTWZE. “he pogisiion of the é’f*erent mine openznﬁs

o

will be seen on the rccompeying chert / E1. 1:2 /

HATETIE,

‘ha deroszt of 0ern1ie in the Aoru o; ;ens&s &nd

I&’i

crevice~?113in¢s in sjenrell %zhiag whteh wgs menticne& Ln th&

¥

re%srt 3? 18§u aréer naﬁﬁer éa wes szpiafe”éthis year ky

i
1
a
P

g Y :
o T e g

‘}i Nk e
LTS TR T o




g e

gRNT ? blasting out un opeaning & m. loas and 2 =, deep, The ore con=

#

sisted of /1 / a hreeeiéa, consisting of frgg@ents,sfgéjgngezigi

pe—

se%zsé ?ewﬁnu~a tay#ther with boraite, an§ g iﬁ?sriar %a%gt*%y

e e 4

of apaerwfxitee ahiokneag %z - 0.5 m.g / 2 [ « enloritic %
“wrﬁ¥lehae schisgt with ﬁaﬁa?&&% lenses of euﬂperpgzites aﬁé %g
gnlvhuY pgrites; %ﬁieﬁness, 0.6 = 0.7 m.; / 3/ of o oisnzell %

scnistrich drusec op bornite and copperpyrites, and hernblende

a schist with fine, sprinkled greins of copverglance, .In the north- g
?%ﬁ; . eastera portion of tge aﬁeﬁing thers oseurs an iron ore, parts . .

*

Ix rich in ternita. ia two strats & em. thiok, ..

e IR O R

In our tr*al wark we sbiaiaeé ax %er gocrse rieking,

*

3 tons of bsrnﬁte sre aﬁé i %ons of pyrite ore. . ..

xhe baraite are ecns*séea a

-

17 & first-clsss coarse are, antaiﬁing L1642

. ecopper
©17 % second-class cocrse ore, eoataining T TJAL "

49 7 third-class cocrse ore, contnining R Y2 2 A
+17.% ore for washing, ccntaiaiﬁg c trB.94 £

The pyrite ore consisted of:

25 % figst-class corrse ore, With 2,77 ;“cevper o
37 %}s*eaﬁé~alese uﬁﬁ tnizé~élss” cocrse ore, with Z,éﬁ g Cu.

&n analysic of » a?ﬁié”l xieh p riﬁe ore, gcye 8gy6ut

. o B N R S
AT

ut the seatﬁerﬁ ﬂvé 8 %he ﬁﬁeﬁ;ng, t%ere is a éeroeit of

ryrite*era 0.2 %,,thiek/ in the rorth vall there‘is an,irene

ore éerssit & em. u?i@§§u

§ 2. Tt 8 ; oy e - | s e . L\“':

;his de*na*t of. berﬁi%e-ne&ring ironort whiah was'

,;yuy [

discovered in 1896, sné was then exposeﬁ to a lenﬁth o* 3 o,

and n thickness of 034.,, hea not been explored this year.

R R o i T S T g
oo RO vl Wl .

in b}es*ing 4o & depth of 0.5 m. cn this’ aepcs*t

of iyon-ere Wi4h ¢opper-pyribes snd sume bornite. tre Yisible

PR oo PR g g
- L e (L $on R . 3

sre-lenge was blesied sway.

e PR %y
Lot :

q:0 ’:‘

i stratus of close i-onore, cieccovered here during =0 11

E

the summer, with lerge and small lenses of copper-glence, somes

PR
B st o

times containing 81l the w., ta 25,5 7 copper, was explored by

blssting an opening 16.5 m. lorg and in plececup to 2 m. deep. -

The irom-ore, whose thickness ves les between U,2 &nd 0.6 m.,




&oes noi contein bornite or covnper elanecs ”%ﬁaly snriﬁkie& iﬁ

e —

it, &8 is the case in the $a~éa§§sé bornite iron-ore in égaﬁgeli

S —

end other ore-fields, tut euly in modules frém the size of 8

walnut to the size of & Tist, whicn occurred toa sparingly,

SRS———

hovever, $o meke it worth while te miﬂe e%is deposit for co-per- |/ 1

ore. ‘ . g
4 schisi-deposit besring melochite, which wes ob=

¢ rved here during the summer, was explored by mesns of blrsting i

thus exvosing & stripe, 3-4 om. thiek, of eh;eri%e«sehsat very

rich in bvornite znd corparglsnce infusions, surrean&e& E?

g

: ‘i! chlorite~becring Sjrnrelischist with small auartz»leﬁses and

nearrow siripes of nucrtz, cond ﬁﬂmeraas aarraw ersss«ara?iaes

Tilled with lime-spar, 0.6 m. in the rssf of the said rich

,W
s ok st Forumensiie v s emrn e S v

oreveln, %the ILjragelischist is, to - tbiekness cf 9 2 m;, raits

rich in coprrrglance, pertly intaseé and nerﬁly as fialing

in narrow orevices. ihe sforesaid rich érevein graﬁalesy merges ;,

1ﬂa$ normal ogsnﬁgli*aehist with eap?er*glance infﬁsian

5@ the Yotiom of the orening, which is 8 m, long anﬂ in slasea

1. m, deep, the width of the ore is §,§ - 1. O 8e

o

48 2 rezull of cerr e pieking of the b’a ted raak

“.% tons of ore was cbiained, consiebing of:

. 22 7 1l:5% cless conrse ore, eontoiniag 3,63 % cop
83 % 2:4 ¢ " " T BWB4F T
32 ;. B:d " " " " 0.89%

% 22 % ore For washing . " - 1.40:% - ome

i:0 6,
In the immediate vieinty of the &foresaid derosit,

we discovered last year = malachite-becring schist. In the

courge of the explciations msde this year, it was found that

th2 schist to o length of 6 m, and & wiﬁth of 2 m, wa3z ivfused

with lenses snd prains of copperglance ant bornite, .ond with

these minerels in nuesrous cleavapes. I:e analysis of 2 typical

S S s S

&nmple of schist containing oresrpins only visibvle: with ?reat

ai ficulty with the nakea eye, showed the nresence of 2,5 ¢

Copper, ané the rnalysis of & semple of schist rieh A ?:ains

of ore 1 m/m, in diameter, showed 4 3 copper, 7 é*j%\’




By ccntmuin’g - tmsting‘ we foupd that the aweeﬁ sang%i*

tuted = lcﬂse which st & gﬁft¥ L E.E m, resrly rsﬁ aa%.

There are many reasine for sa?saafngg ha¥ev r, %hat %here are

here 2 Long serien of Ienseg of sriferou smist sefyers.téé ,

¥ g

from one another by deud ra&k. <% is prosslle that the adja=

also bglaa?s teo %hi% s*ries,

four tong, wis

céaﬁ‘aepasit d:0 5
The ore procured fre& this %?é*lﬂﬁ%a

coarsagickﬁé and grve: r
25 } l:s% ele*s @sarse are aaa@eigiﬁg

2.37 % copper.
b= 4

25 L 2:4 J.80 %
S0 % o 3:4 n " " L] c.70% »

In this quantity of ore, we have not counted the ore

for woeshing obtained during the euriching process, whoge

auentily and percentapge cggacpper‘san“be@astimateéfgsfeaqaalwx

Vo second-class coarse ore. - . i, L e e no,
Hio 7,7 ST AT A S N T SUrbat Rnpt

In order to find osub $he cause of the very ruaty

aprearance of the surface of the raek @aaittle.egaﬁinr?was,
done here, which shoved ‘hz% the kgrn?lenﬁe sohist was: garily -

very righ in eaprer*ﬁgrite iﬁfﬁsiéﬁsyéefzy¥ Foy “aﬁgzgﬁsif st

B 8. 0 v e oty in
"= 4 devosit of schist heariﬂg tornice and coppér glancs:

‘digsovered lust year waz exr? 3?*6 this summer by ‘means: of g

‘littRe blesting work. The deposit wroved ta»eensisiﬁaﬁﬁsmaiiﬁé

pockets conteining pertly fine-grazined iron-ore vearing -copper

¢lance [ in some places 17.6 ¥ copper [, pertly hozablende : <

scist with ore-infusions. GCas of these ‘vockets was 3 mvwiéng, '

3

srnother 1 m, ‘long and 0.1%Y m, bread, L puriae Lhe o P
E{E_?_______:LD. ! » ’ / : el ; - e Eak] ,z.,

A bornite-bearing schist devosit, -known-gsince last
vear; wee now carefully explored, anqprcvedVto-consiséxparﬁlym@\
of conrerglance, very finely infused in aAbluishgiranhora
cligthly 4if

fering from the surroundinge sehistpéwitbra:thickx

ness varying from & to 15 cnm. g pertly "of :copverslance and -
bernitebesring gchist 811 the waly un to a widthrof G 4 m, [
sometimes with stripes of pure bornite l*l‘é em. wide, f

. JHe ore, ahzch is exposed t& & ieﬁg%h.aa ;?%u?ms,

vgries ?reatlyﬁczh in thiekness and %épﬁerperceﬁ»age.ﬁ&a thef”

e

O AR S A RN

o

s

it




The ore-besring eopper-* yrites ﬁartl?;intiéééely
infused, rartly in narrow stripes snd }z@iaae hes in several
tyricsl savhpes been found to contein 3 - 4 ﬁ o? gopper.

411 trensitions from richer to poorer snd to eépger~£rea ”
iron-ore and schiet ocecur, : -

The ore varies, not only in the airection of the
strike, but slsc towards the depth, both in thiekaé:s%énd |
coprerpercentage. ' e o R
d:0 14,

A Lornblende-schist, besring m;lachité, which wss
discovered in 1896, was ex?iare§‘ta & depth of one‘ﬁe%ef; éné
the denosit nroved to be %e?ﬁi§e¢3205¥sre‘striﬁeé.iliéiéﬂéaﬁ
wide, in Sjangeli-schist and st & distdsnce of 0.3 m, therefopom,
in the hanging wall a %aiﬁ schist, 16 cm. thickg with narrow
strete and sgall iﬁfﬁ%i&ﬁg of sapperglaﬁce, gné here. end
there nodules, 2-% m/m in dismeter, of the 1;t§cr,&;§g;g}.g-ﬁw
fie followed the schist for & Zength of 8 m,. »l311>:€ G

q{:0 }ﬁgu
= St

srufven, we foand, during the summer's work, ﬁberﬁiﬁew%ranﬁare

vein 1-% cm. wide, containins from 26 to 7 z eepper, afth

cartain interruptions, this ore-vein was followed for a éistane&;‘

of Z0ms A% a depth of 0,25 m., in the floor of thxs vein we

foﬁnd, where thls ore ran out to = point, to the SW, a new

vein, 3-4 ecm thick, but not quite so rich as the latter.
‘When this vein, &t a distance oflzmé?m;}ifaﬁwéai;to

& point, we feund in the direction of the strike cft ‘the first

vein, & third vein consisting of entirely pure borniﬁe. 1-1 5 em,‘

wide, and with & hornite-schist 2-3 cm. thick in the hanging
1:0 16, o RS R
While blasting in the bornite-deposit discovered
hers las year, we found a vein 3.6 -4 cm. wide con§isting’ot ‘
nearly pure bornite, 0.5 m, long and running oat to afpcint
at s depih c¢ G 75 m. belaa'thé sarfaee.,ﬁy cont?nued biasting

tonards the %, ve %1ace?sreé 0.8 m. under tae 8arfsﬁe of %he

rock, 3.5 m. from the aforesald orevein, a wewy rich vein of . .

6 m. S& frow the most southwestern end of thé ''athie=

[rr—

[ —,




vornite, 3-3.5 cm, wide, with sehiet bearing copper-glance,

6.2 m. thick, in the hanzing wall,

finé en%irely new £ar %%%s summeY, in the inpe=
diate vicinity of the Valfojokk fini; wos eg§1¢raa by means of
2 0peniﬁg 2 m,
thick, of almost eﬁ%zrely §ﬁre %araite 'aad & hornblende-sehist
rich in epidote, and é.t M. thiek with smalld yackets ‘¢f bvornite

and opper-?inﬁee / aa an&lyazs of tggzapl samplés ofUiis ér%

: <
% [

gave 3,5 j. of copper f.

Besides the. afereeaié éepcsizs situated within the
tmthei concessicn, we have explired the following deposits

discovered north of the Valfojoki.

A mew find of entirely pure §@rnite tagether ﬁ*ﬁ* ?V f ¥

quartz cnd epidote, 41 ¥m. 8% of the. peint of aaneegsicé, pxn~

ved to have s lenzth of 1.6 m, end & m&ximal width éI 2. g Q"féif:

1+ renw out to a point st & depth of ﬁ;é m.

?%‘LL%. e

The bcrnite«%ag et ‘discovered lsst year wés f&%ﬁ&

o blesting, te be very insixﬁifﬁeagt and wi%aaat p*actiéal

,éﬁgsrtance.
05LOF.
Just north of *he ne&nt of concession ‘we discsvaraa
*his year an ore-deposit consisting 2f samll bornitelenscs ‘
in some cases 2~$ cm, wide \and isolated lumps up o 80 em.
ﬁrisk. The exrlorations hirtherta mede sre not suf ficient far -
us to form spy definite sninion of this ‘deposit, - Fra e
The breccle m»nt*oneé in mg rerort of *890 with a
cemsrt of bornite, copper-pyrlte and calc anar hrs been 3
proged, during the exploring-work vhich we did this vast

summer, to be ¢ ho practicsl impor tance,

4 o ﬁu LR

explerad during the summers - Ceey

PREPR

e

long, and wes faané to consist of & vein 10 -em, "

S RS




GUSTAPR:

4 deposit of Lornite in guartu torether with conper-

pyrites and magnetite, discovered last yaar, was this summer

exrhored to o iengﬁé éf'é m. and in places ; &.Wéeép;'aééVi%
hes thus been found 1o be & reguddr vein with e strike E-W, snd
with a staep northern éi§. ihe ore congisis raf%lﬁisfﬁéaﬁper
pyrites and ria% vornite devosits in st ipes and vockets in
quattz, rartly of almost entirely pure bosui%e and eopperu;%‘
broad. The thicks

between 0,15

pyrites, sometimes all the way up to 15 em.
ness of the ore varies, for & lesngth of °.5 m.
and 0.7 nm.

25‘5‘%?;5 E.» . IR e

A pocket éﬁ'ée§§é¥~§yfites in a’méﬁwéigté»ieaéing‘
tornblende-schist, &gvsé in 18?5 wes axplornﬁ by means of an
opening 13.% m, Iea?a The éepeai‘!pra?ed to ,}ﬁaist éf a horn=
blende-schist mare or- Keso riecly infused with bc“ﬁxte sné

coprir-pyrites, with = tﬁiekﬂeas ga*yﬁng be%weea vl G,ané

1,10 m. [/ %he'avzr&?a;thseknesé'ié§&§sét S;S&g&e?;‘ éﬁﬁ‘fitﬁpiw
varying vercernt age of eérper. 4 couple of typiecal samples off'

coarse ore were found, on aaaiysis ts aantain resnee%ively

£ o N . I ae s

4,62 and 6,38 ﬁ cappﬂr. , :
Even in two ither places in this &istrié%:smaller

blastings have heen made on small %arﬁite an& aopper~p ite

deuasitg rhich however do nat appear to be of‘any cons iaera ,ﬂ ’

-

avle exten’s

JoOH AN N £.. 77

this year been exp’or@d bg & blastimg 12 m. long. In the northr

ifern nart of t%zs Llasting bornite occurs partly as crevasa~

£illing, pertly in’"sad én szall nuanti‘ies in hornblen&sschiet

for ﬂ*éﬁ?ﬁz of & m.3in tis sou*hwestern part nere oecurs o

& length of 5-6 n,, COpper-pyri%es nsrtlv richly ana pertly

more sparingly infi seﬁ in the harnblandechist width & width

’af ’;& P

‘varring between 0.29 and G.Qé m. and running out to & paingiay

to the s*“%hwes% Thne riaégr 6?& & %?pical caarae s&mpla

of 'which wes enn&v on 3&&1 sis, “to cont &in 9.43 g. has a -

thicimess of 0,09 - 0.20,, eand 1s generally surraaﬁés"énwbath', 7'

TA (epésit of coppsr~pyrites aiscavereﬁ iast year haef

H

B

R T R A ———

o
e

I E o4
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cooper-slance in ssizté sushtities, .
éKE. R I T IR .|
NE_. AN , !
L

1.

pyrites, 0.1 m. eéi&k.

‘3re&erosiﬁs heve been discovered this yea?. R f;

gides by ihe poorer are.

‘In the most scstern part of tﬁe’éeééééaiaﬁ;”wg'aaée.
towards the close of the summer, & discovery of copper-plance
in the form of infnsions in horablendeschist, with a width
of 0.10-0.15 m, snd &s‘yét'aﬁﬁaaén'laﬂgﬁﬁff o

4 coarse sample of %ﬁié‘éreyaségaz513535-ané'faund
to contain 27.88 ¥ copper.

In the south part . t&e'eaa&essiaﬁi éﬁ"thé border
of thne Ekg concession, the ore-deposit discoverei last yesr

wsg fcuaé to consist of & Hﬁyﬁéignaeaaﬁist rich in copper< ‘ ,5

“he ma.achite-bearins schist in the wesiern part
of the concessica vhich wes discovered iast yeur, was found,

when ﬁiastgays wers %a&e ‘this saﬁmer. BT eéatéiﬁ bornite *né

8m, aesz’af't&é'péiat;affeancassiéa,ir& found,

dvring hls%%ings mode this sa@mer b@:nite spnzingiy infused

[AS AR S ? A3 m%;,&“,s« g»y /;

in the nsra% tnéesehist. ,

lorthwess >f the centre of ﬁhe ecnaesaien twa new

One of thzsc sitheted ab3ut frém the centre
£ the concession, bears bornite fﬁ&iébﬁpefﬁgiéncé>irén46%e of the
same kind as in Matrieprvfven., In the%ofe;ﬁéin '#hiéﬁ”is ex= |
rosed to a 1engbh of 12 w., ﬁhe copper BT concentrate& ‘within
o stresch of 2-3 m. where 4he thickness varies betwecn 0.31 ana i
0.5 m. On anslyeing tws typical coarsc‘samplaS‘of this ore,’
we found they coatained 3.96 and 6.90 % copper respectively,

The otheryaeaosit, sitéated 16 km. further to the

rorthwest, consist of o bornite and corper-pyrite ore of

poor «ualitg, eXposad for » length of 7 m,"

§
S

A & Vv I D,

The denosit of cooper-pgrites discovered iszst year,
si%uaﬁea Kw. of the centre of the concession, was explored this

yesr by blasting in it for 3 distence of ? &;,;sﬁé the deposit



wes Jound tou connists o7 an iron«sre vein Oy 1=l B8m, hIOR,

TIth porrpererrrites in szivewely ve Tring caentities, rerily
N % ey

- Tinely infused, and rartly in siriress 2<% gn, wide,
& k4 o ’

‘e 5L the oconeeszisn, sorrer-nrrites
. - 3

&
i
1]
¥
[
by
&3
e
s |
[
2 4
ot |
b
e

tes, vrorily infused in the horns

« PETIIY in & muarti-vein J.1é m. vwide, rnd parte

long &nd O.ED-0.80 m. thick, with bornite and copper-nrrites
sparingly izfasaég

S8% from this derosit, mad in th siirsction of its

strike, & nev deposit was éiszévgre& this year, cansistiﬁg

te]nd barﬁé%aaamasm4; i:aawsré. iy g.ssgiﬁ? tiis wss exnosed 1y
8 lexnzth of 22 m, and %%sqféﬁﬁﬁ to be very ri eh in ha*&ite
throuphont 16 m. of its zssﬁ He A i% szl ores af thzs %iné
the correr-percentupe on n&es abrn?aiy‘ cnd so ssas the %hicks
nessj_the latter ?zries‘tevgegn J.14 and 0.83 m. the richest
ore 1s someuines 0.22-0.26 m. Thisk INe depssit, with resrest
o sice azé vgzae‘ serms to/be comper.ble iith hgthipfra*?gns
Eﬁ t%e southern vart of **% bareessiea‘_w& aiss '
ca?efeﬁ t%i@ sear still arather derosit of 1t 18 gfa“eéaiﬁ

degeription, which we exrosed for & lencth of 19 &, aaé gra%eé

to e perfectly e asisaaas to the @rocaaaiﬁg éezésit,

s |
e
et
m«
b
[+
o
14

<

in wenetite and becring corpver-barnite ard ea§pér*nyrite
+ Shis year, with » thiclness vsryingkbetween

©.15 and 0,95 m. /rveraze thicmess 0.42 m, / and of unknonn

lenzth /, 1% hea been exrosed “or a length o7 7 my, but extenaa

Turther in toth directions /, inalyses of iy ,tctl 84 ﬁnles of
cocrse ore Trom this derosit heve contrined resnectively 3.@?
cud 4.49 © copper. o

- In 8till rnotner plree in this concession a aahi%%

tecring tornite and covper-pyrites hne brea liscovered thia

yasYx, with a *%iC{nass of mcre then 1 m. «e hava unﬁcr%inaéelg

0

rot &eé ti*e to explore this é@t%&it‘

e R

tern rort of the conces iaa% 5 schieu rieg
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sl

shepe, with coprer-pyrites in crevice-fillings ané gag&egs,
and slso fiﬁ}g infused, besides which thers ocours here a
thin minersl formetion very rich in eapgerfgyrites.,
The coprer-percenispe of the ore ?arées aaesréiﬁg
to several analyses, from "trzces™ to 2, 5 ¢ % £nd semawhst more.
The devosit is exposed to & length of 73.5 m.,m
but is probadly still lonrer, The ﬁhiekﬁegs»#&ries ééfﬁtéﬁ'

1.6, 1.0 and somewnat less.

ctT?2o,

The ore deposit consist of a cupropyritiferons mep=
netic iron-ore of the sam e kind ss that in the concession. |
Hils and Brik, but only 0.05 - 0.60 m. thick. The vein' is
expoged to o length ef 80 m.

' J U & I ﬁ S¢

The ore in th185&0§36$3103<éan318t8 af‘a sonewhat

supropyritiferous 1?@3?6?&. “nd part&? of a méxtafe of ccpper

pyrites sand m&?aatig gy?itas in small qusntitiea in hornbiende=

schist or in sa&rtz, The éepasit is about 5@ n. 1nng.
BAOR.,

B

This ée?esit;‘wﬁiak wes discovered in “he beginning V

of July, consists, in contrast to the éba?a:&eScrfﬁeé*ﬁaapc

suok-deposits, of Earﬁi%e;véﬁé, iz;'Ie'seez'q'gzan“;ti*:’ies'is,0 coprer-

glance, very finely infused in a striped ﬁarﬁblénde~éehist;"

The ore formms prrt 1y a continous’ vain 25 m. long

and @, 10-0 63 m. .hick / svercee thickness 0,33 m, /'ana

paruly several Largﬁr or smaller lenses,*which“togeﬁhe??farm*

80 oredeposic ahich, by the exploring done this summer, has

been exrosed t0 & length of 100 =,

Tha copper-percentage in this ore varies betwcen

1.25 t0 5 & in the poorer ore znd 7.5 to 9 % in the richer ore.

WILHELNM,

This concession, which is situated on the highest

sutmit of Xuopsuokg conteins sn ore-deposit, disco%ere&‘daring

the summer, which in some plsces is very thick.
The ore consists of fine-prained magnetic iren-ore

which sometimes contains Infusions of copper-pyrites. The
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rlace. The thickness vsries between a fow égn?imaéersiﬁgwthe

northerstern part of the esﬁaagsisn up té\ié sﬁkﬁiﬁhilaxger,

Gr smaller ine%rra;%ians, the égﬁeéit‘hsé:beealéﬁpsse& to o

length of ahéa@ 200 m. in this concession, In ihe direction

of its strike to the LL, ore of the same kiai hss‘éaea,éis§a§g*

Ted in several asfferent places in the cansessigggj&anseiaﬁ a

Alwin, : o ’f ﬁ;}f,_ o
Singzt coerse sa%?ie of the eapfe*py?{?iﬁeraaaware<;

heve, on enelysis, been found to contein 0.§'# 3;§§K§§§sppsr¢_

The pure iron-ore, without any éa§§er eisible %é}?ﬁeuaakad

erye, was found, on aaaigsﬁag‘ﬁ'%ypi&alVeﬁarse sample, ﬁﬁ@aéﬁ*’

tein 0,15 o coprer, 60,89 ﬁ'i?éa, and Sigi?ﬁﬁ éha$§he:u$.,
LOUTS and " ALwgIgm

In these concessions, there oceur, as we have als

EACEZX B, - R

This derosit, situated near the Swedish-Norwegisn = -

w4

frontier, consiste of bornite end é@ﬁ?sr»glsnea, in thé‘Z6r§

0f small infusions ang pockets in hernb}enae~schiet.~Since]it,

&S nol discovered until the blisting-work in this vici§it24fﬁ’s

had been finished, 1t hag not vezn explored to any’ngtcé,

worthy degree, with resnect to its extent ang exac%_naﬁxseg{ :
4 typieal cosrse sample from this"dspaslt was fdupq; on ana=
1ysis, to contain 2,20 /- copper. 7 ‘ ‘
' K 4R L., o
The ore in thié concession consists or magnetic
pyrites with ¢ O:perpyrites in smaii quantities.(és the mag=

netic-pyrites do not contein ény nickel, wnd the coprer-

Pyrites occur in very small maantitics, the derosits seems

to lcex bregeticsal 8irnificance,
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of the Ruopsuok ann%ain, nea: the disemboguement of the

T juono jokk River iﬂeé the ;;&aaajaﬁre zake‘ ihe ore consis%s f f{
of zincblende in & vein, &t the m@sé cm. tnisk inﬁhe gnsissase
roek occuring here, The szincblende ie éarf braw& an& frea from i

adnixtures of Ie”é?isﬁé€«

= J AR ﬁ EL I,

Aftmr the aa?ggﬁﬁigaﬁsarvey he& becn zade &t ha§§saaa, §'

:
f

the exploring-work wes left of?f *haya aﬁé *he farce of w@r&e“f

men was removed to %%an?ali. §er¢ the wérk was eencen%r&teé

or the concessions Herman ané Ellen where, firstly, é regni&r
orening in the day wes ‘begun in the écvasiﬁ sf cepaer~§grites
mixed with bornite éiﬁeavereé taa ¥ears ega aga seeanaly

- explotations were maae in zew fiﬁés af & variety a; cre |
consisting of caﬁaezg}ﬁee aﬁé barﬁite very iatim&tely &ixed

se

with. almost coupact, poor irﬁa-érc af an appearanse qaite éiff

& Y

Terent {rom that of ﬁe asual sa~ealled hernite iran-ere,

© Pinelly & few small exgie?atieﬁs were 3&&3 in tha cansesgieas

Jonn and Iessk.

The EILR zfz A r éasrbcpcning,
The opening H:o 19 91‘ fal. ﬁee alsa ‘p1. z«sﬁzyé
in my repott for yesr 18?% thﬁ faziewing was said iﬁ regera

v .' \;‘/ng

<to thig deposit, viz:

e

"Copper-pyrites occur in & s@r&tifieé éepasit with &n
svergge thiclmess of 4.9 M., with 8 §JE - ah% strike ané %ﬁ?
steep dip, pertly as infusicns, &ﬁﬁ partly in nodales 2—4 en,

in diambdées. A small generasl sample thcreof upzen s*raipht

gerose the strike, of the 0,76 m, wide ore near the east nnd

of the exnosed ore, showed 2.8 ; capper. ana two others uaken {

streigth acrosc the strike of the 1im, wwde ore in anotaer

rert of the derosit showed r»snective;y 6 and G.V § copyer,

while a sample of a 0.2 m. thick deposit near the floor;

2

»f the same vein shcwed 16 ;‘ and a general sampla of all

the unpisked ore obtained during this explorstion showed

5.89 f copper. it the bottom of the aoppﬂr~pyrite3 thsre eesars :'
o )

a pertly drusy, occasionally borniteferdus iroa»or&.

This suzmer we have stoped dowxm this deposit to a




depth of 5 @, and to & lengih of 6 m,, &ﬁé have lsié %ée same
oren clong the strike to the 3y 3% m. fartnsr. 3 ’
The riehes% ore saasisgs af eep%er*yyritea &ﬁi ssma

% w

bsrnite in a grey-greaen ?ergbzeﬁésse%§st aﬁé aecura 28 a

nerrow vein, seldom 8.2 m, thick, at ae Eatteﬁ 54 a éarnﬁlea&s*”

schist 0.25-0.8 m. %hie?, whieh &eﬁtains stra%n& - like stri=
re8 and ocmall aggre?%tés of eepyer*pyritgs and a f%w seat%eraé
?rsins of bornite, Iﬁ &he rraf‘t%arsei %ewe?ﬂr‘ t&e ajaageli-
schist is searingly inﬁasaa %i%& 36??#?*???i%&8 %9 & wiﬁth
0.1-2.1 m, after whieh ordl nar? Ségaﬁezi*saais* eentiﬁaes‘ S
At the bottom of the conpar-pyrite ore, the schist containa
2150 scattered infag;gﬁs s§4¢§p§a:j§§rit§s and mapnetite,
and irregulsyr, large ana small nodules o7 %fe@nizh iron=ore,
which in the -eagiern-most rart of the speniaggfa:mﬁgganﬁiaaas‘
stzntum-like, but irrezularyveins. Here sng theraélarge%geasges.
of pure bornite veear, Torth in the rich ccpper-ore and-at-
its bvotiom. Thair asc curience osqtritusss in & eonsiderable.
degree tu the irersccs of the ¢opperpereentage of - th@ “deposit,
ihe cupre=pyr. vifarous 3*@ﬁgali~$chistxkasﬂbaénwv-
followed ar by blastiog 17 =, further 1o the sauthwest ané
in the direction of ite strie rich: wuentities of copper~pyrites
hava baen otserved in'severel places &1l the way into. the - %tea?
Daentain-vall, snad thue thie dre-vein-has been followed for
& lengSh 0° sbout 40 s -Tuwards the nortneest, iss continnation -
is obecured by rravel and blacks of rozk, wnién coulﬁ not te .
removed. The aversze thickness of the:vein,esh,bemestimated,4
&% 2bout 1 m, € .
In its henging wall two parallelwveinaaofgachist/~:l
coﬁtaisingfsparingly infused ryrites have been;exposedﬂbyyp
Temoving the earth, but they have no: beer ex@lcred
ihe ore obtsineg by this explioration was eabjﬁcuea@’}f
to coarce picking, which left 36 tons of ore,fclassificd ag ;. -

follows: .
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1L 72 1:st elass ors with 9.82 ¢ /
28 % 2:a 2 " T 3,25 z
56 % 3:4 " ® S 1.20¢ = f?* . 4
5% ore for aaaﬁihg ﬁ - 5.”14%’ ;* £

could not, however t2 done ag %kezang&ly as des‘rable. 3v means
of 2 more carefull Plekiry, the sagpar~§ereentage both in

l:steclass &nd 2:d-ciags ore weuld ha wfe:e2fed iﬁ an essantial

S Doyt

degree, sng fwyp %ha 3:d-class ore & vaasi&erable gaantity f |

of second-elass 9Te could te aﬁ%&iaeé. Iﬁ thz piﬁkﬁﬂg ﬁﬂ”

done, the ore was b2ldum broken to finer p;eces thaa eae ' S

cubic-decimatey, e e ” e .

%
R Wen

b T R S gty [ W TR g LR

ggg}yaﬁgﬁegz'??
"/ See chart, Pi, 2.3 /- IR
75 m, SW of the ebsvedes cribed §ermak'ﬁay%aneaiag

#2 ocserved ir Several plsceg. in the rock infusionsg- partly

y POrTAr-prrives ang portly of Copper-glance - ané beraité‘

o
o

In oxder to find out ip whet desree this &istrict is era~heariag
2iG auita tharsugh,ﬁigstzng~werk here to a sligth depth

L

[+

Jut cver g I&r?a aread Thus we ¢irsﬁ rsmavea t&g earth and §

tlested 4o o length of =23 m, ai rig%ﬁ aggles t@ *h& dixeaticﬁ

of the 8trike, This showed whaz §rsysganggli»sehist eont&ins

Copper-ore in quite ricy aaantities, partly in small §aekets

and nodules, ang partly Linely infused in the schist
The ore dces not, nowever, cecur en masse but is &isxribnt*d
in o numbey 5¢ lerge or snp 2211 pockets in two zcnes reSp, 11

and 6,2 m, wide, separs ved by a deposit of normal 8jangeli~

scoist 3,5 m. thic? without ore, In tnese oriferons zones
tne schist ig Somewhta different ;rom the usuai bfangelischist

being lizther in oolour, @ors compaat, richer in felspar sna

s

/

{

. H
Sometines ¢ontaining rorchrrie hornolende~brystais. Lhe more -f;%

: i

i

easterly rnd thic'er of the aforesaig driferous aones canésins |

|3

rertly geveral 8mall dsposits bearing ccnper«pyrites in slizth

nuantitics rarily theee geparste &9pcsita whica bear bornite

in mcreifzga“gﬁ Tich quentities: Foe :;\> L e




rroduced:

-most. In the direction oi its strike, bat senaratea therefrcm

.%o be obtained here, & small vaaﬁ*i%y of ore was b}asteé aut
. and guhjected to test-picking, which left El teﬁs éf metaEli&

ore as follows:

Thus , for instance, in the esatern enl of the opening, thare
is a vein of schist éu*te rieh in %é?ﬁite agaa m. Wz&&
gnd 7 m, west therefang, there is 2 sﬁhistﬁﬁgger @, thick,
which conteins 4 segsrsﬁe &orﬁiﬁétﬁzariag veins wigh a wiﬁth
veryins between G.l% %ﬁ% .20 m, We 41d not have time ta ée%*r»
nine the length of this oriferous rone. Caa g

In the western zone, there is an almost compect,
poor iron-ore, with figelg infused copper-glence end hé:nite,
914 & browanieh schist, rich in _magnetite, slso wery finely
infused with waﬁﬁ r«vl&nse.an& ‘bornive, In thet. zone, -which o
is 6.2 m. thick, 6 such o raveias ‘has been observed..Their .

thickness, which is varying, sga&@imsgyréaéhes 2,8 %(,234' 

In the direction of the strike to the northeast, such ore-veins
have been observed witk’ayiengthkéf 30 m., and have been explorsd
by orenings, H:o 11 end 17, In the f{retamentianea ef these, V

a quantity of ore has been hlasﬁe& sut #hieh after p;cking,

o s IR s 0
ey e, f":‘ PR AR S AR ,:,4, ﬁ}f § T e
prEal Ty ST

-

&0 i

[+

ons 1:st class ’bérSe *, ‘with 5.85 @ ecpper;
" 2;& . f e jﬁ o eécgs 1 !",‘,,

PR

-

EvepZihe littéé quaﬁt ity of the ore ohtsiﬁed during: fhe -explo=
%a%*Oﬁuwark in the wes%ern ore-zon. i*@épﬂning K:0.14,-was

sabgected to %estfpicging,canderoégceajgfstsgasagi‘ore as .

chIGWSi
17 % l:ct class cosrse ore with 6. 16 ¢ 30§Per
28 7 2:d " "Bl Z
g J:a W LA T s B 5? ﬁ o ' f
Even rther to the north the same kiné ef ore has

been fcund end been explored by openinps N:o 8 ? 6 andkéi',
the firet of these openings erposed 2 *euticular deﬁééif% |
guite poor.in copper, 7.5 m. long and 0, 6 m. thick et the B
ty non-oriferous schist, is th~ ore-lense, 8 m. long aadvin
some places 2 w. %hick, in whieh orening li:o 7 was maﬁe.

in ﬁhis lense, the copperpertentage varies &h“aptly and within

,w}ﬁe limite, In order to et some iéea as to tha kin& of cre,




11 g 1:8% elase coarse ore with 4.97 g cspper PR
33 % 2:4 " " " " 2,72 %
56 % 378 - " " LA 1?&;;_ L2

Opening l:0 4 hag in ist western mrt the same kind

of ore as the preceding, .6 m. thiek in the northarn &nd

C.2 m. in the southern prrt.

0f the other openinge shs%ﬁ it Pl; 2:1 Gﬁiﬁ ﬁfs'z

deserves $o be mentioned. This eéﬁ%aiﬁs & ”o*n a? 8c§ist

0.2 m. wide, ouite rich in %é?ni%a ;aazsvs an& grz*ns of eapn&r«

prrites, At o distance of 2,8 §; fre% fh&re in ths'ha§§ing

wall, there is Py éet%h of s&aist T iﬁ e %hiek with eegpnrﬂ
glanca fincly infaseé ani §arnitee§aakets a»* m/m. w;&e g“‘

up to 0.1 m. lsng. ihe length of t%@ s rike is net get kn0¢n¢

J 0H N, L B s £
By blasting in tbs aortihwestern corner of this con=
cession, nesr the enginser’s louse, we. found. 8 vein; 0. pure .
bornite, & em, wide, which, however, ceased a mejer a§5t§a5
distant. Immedistely cust theresf, we found a sehist, §e§r ing
copper- glance snd bornite, which with nre or twd, 3ma11 iﬁaﬁr‘
ruptioes, wae followed up 9 ﬁ;lengthiefilﬁ-m{;?h&aaxersge

width is 0.24, of =hich 0.10 consisis of very richyprg{fi_

I8 AKFK,
" About 15 m, o*%nwést ?rem %he nreceding ccnca<si&a

we 414 some blasting, on & smgll éreﬁoc?a wh ieh we raa alrea&y

LE

cbeerved. Here we found a rersly very rish Jre-vein with ores f,'

ol sewe*&l diflerent trpes / amo:ny atnrrs alao of the sanme -
xind gs in %arﬁan - Bllen /. The averace thicxness fs 0.36 m. /

varying beﬁweea 0.09 and 0. 068 W / an? he ve;p has a length

oA oy e s
','~,:~é‘ ‘e

of more than 1c m. / its c@dvirugtaon gcwarﬁs uhe ﬁx& is cba ,';

scured by e no%eriﬁ# 0% *rav«l f

Begides the, cxnlorzng-worx, an acceudt of which

has just been given, the nine- openigg %org reaaired by lsv has |

e

alss been done in the arefieiés of wJ&ﬂ?éii ?alfajakk Uﬁﬁa :‘f

Alizzats end nueﬁsaexésnre.‘iﬁe new iafarmatian obtaigeé in

rﬁgﬁré to thess crefiezés &ﬁﬁ t&e arca cceurring ia tham, /
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har in evéry cage correborated %he‘resalte'eg t%eﬁexplsring«i

. work of fermer years, which has been a@asagteé>f§%¥in the

EoA e

reports of preceding years,

S UMMAF Y, 4 o
The results of the exjploring-work done during the

summer ere short, the following: 9 e

_ By means of;the geologieal survey, thg,extenﬁ of the
orifecous rocks ol the Glehpeli district has baen 8ecnra$alj
determined, In caﬁﬁéea ion therewith, 5everal new ere«ﬁeﬁasits
hnve been discobered cutside of the hitherto known ere~fialés‘
aamely on lount hucpswox in Korway, and at 5§an{eli€3§kka aa&
Kurokule, Swedlemn. ‘ , ’ I

serth heag been regaveé aﬁa blastings have héen made

principally in Velfojoxk snd aaopsaek ore-fields an&,ia the
concession Hermax= on Sssﬁgeli‘ ‘ —

in the iaif&jekk SIE*fielﬁ mcre extunsive wérk

. hayg been doneg, §rinei?ailv on the conce gion Eﬁthie vhere,

during ilsst year the largest number ﬁf ere~éeposits were. éisss*

vered, besides which numerous snecll bl astings were ma&e in

.. Lhe other coneessions, This expiéri&Q«work has pxaved that;A,7'

burnite, copper-glance s1d ecpﬁezfygrites.eé33$%%§f#g?yiﬁg‘ 4

- quentities, miwmed with mapnetite, or with ﬁa?nélenée~ chlorite

ete,, in different ways, ovex %he ?ﬁoie areuf;eéd aspecislly

in s wide zone, vhich extends in a NFE airectian threugh the
concession Arvigd, ﬁsrtr and ﬁa%hie. Iu this ¢ene cre-deposits
éccar,in,?ery great quantities, snd &urlng;theicéurse of the'yﬂ
exploringwork, new finds wzre made algosf ﬁsg}yﬁgihépores‘
cenerally show the same properiiec os thé 3ja§ge1i‘anéf§nns
Allakets ores, well knmown gsince the explarstions made during |
the proceding yesrs. They generglly constitute more or less
slonseted, narrow lenses, culse sharplyiéefineé7from théﬁsarrauna
ding Sjongeli-schist or strstam~lika’6gpo§1§équ;eompaéétively
srest longitudinal exteht, /[ the orév&i@fof thé}ﬁa?hiégiﬁfvgn.
for instance, is over 66 m. long / in which tie copper-percens
tege atruptly chenges within wide 1%3%??; §§9i€§?§?ne33f6f?t§g}

sredenosits varies greatly. Whils the thickness of tha[riahaag

Ll w2



~
5

" ores 1s very sligih, dovn to one or two om., in the poorer

sres it resches one meter or more. 4 Shicknees of 0.26-0,50

m. is very ususl in ores of avergge 36pper»§eraeﬁtage. As to
copper-pevcentage “here are ore in the fdeld with %he mdst o
varying percentages. The oceurring in small sfriyés freqagntkéggg'
conteins £7-38 % copper. In the thicker éné‘gara‘ispertant ae§ fT

posits, typicael coarse ore-samples have been found to conisin ;vﬁ

12-5 X copper, and less. Finally there aleo gniﬁe'eres which,
after coarse-picking, produce Sra c&ﬁtgiging 2.4-3.6 & copper, i
ond all degrecs of transition te‘asnacanrifefcns iraﬁ~ere and. o
scnist, Genrally copper-pyrites eccar in lzrze qasntitiee &s@he;
Valfojokk thsn in %he Sjangeli and Unna Allaks s erefie}as.

Exploratins én aaspsueg,haye graveé thst bsr&;@e ané

'k,»sﬁ%er-wlaage snly occar ‘here in two aifs zrent rl&ess naae&y
on the caneessionskBaéhke ‘and Bror. aaile ihe *ormer ﬁepeaita

iz not yet cawefully eiﬁ sreé the lattér has been feund to

.contein a large su§ply a? cépperaere Wiﬁh zbsaﬁ ﬁ 8 @ cspper

- Inclading smell interrnpéisas tﬁis aepaait has g ieﬁgth ﬁf

 ;160 m. andthe 9?&3333 thicknss 8 is aﬁsu* 0 33,m.,zhe efhe~*&e§a*

U sits on Huopsuok contsia priﬁciyaliy iranworew aaé éﬁl? iﬂzgﬂ'

!fia;erlor dezroe espyere pyrites. ¥ 7 P
: By &esns<sf %l&sﬁi%gs on the eaacessisns éessga'aa&;
&Zllen, in the Sjangeli distriet, aach nev. ere has Eeen c‘iisfzr:s?~

:verea gsince the canper~pyrite% in tﬁe«ﬁerman~daycnening*aave'»

 been found bc have & much greater 10n§itu&in&1 extent than has fkf,f
V hith~rtﬁ been mown, and several new ﬁeposits of horniteEhearingéj
ore have heen ezpssed. | L e

Lven.the bl lastings on the consessions John and Isa&
have exposed new ores, snd they show, furthermore, that even =~
in the Sjlenpeli- diSUrint which hes Veen so serefully eXplored «
both long apo and racently, there are quite & number of ﬁeposi%au'
which have not yet been discovered. 4 C gl

The results of the expieraﬁinne of the summer which .
have essenria&ly increased our xnewledge of the ore resources fos
the 5} Jengell distriet, especislly as regarde the Valfojokk ana
Zuopsuok orefields, nave not ziven me csuse in eany resrect %a'v.
alte. my opinion af tnem which I. have az§rossed in Rg praee&ing*“
reporis, V

gtéﬁkkﬁlm . »in 357’9.3%33 189?‘
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anafts o?'*h» same; examined all lodes a%é ﬁﬂ§S§I”ﬂ sh* mast iwpera

Upon ths avplication by lr. Jacﬁbi in Stockﬁozm’June
1794 to the chief for nverimes Gaolomiske Understiming that I
may be commisioned to mske & survey and exgmiﬁétion of éjaggeli
Covprerorefield in jorrbottrns L§a and sines . ,? accordanee ith
instructions Ior said fﬁsti*a%ien thn avﬁliqaticn her»for went
to the cni of gunrliaa Civildepartemsnted regiﬁved,l‘%he °?§9f
ton at the expeuse e” r, Jaseobli, corrv sa;'sagé work, .Jn this
sccount I went in the middle of Juli 1894 %o sjagge;i>ia compsny
with the manazer of ih= %igiﬁﬁégﬁsriasaﬂt o7 Xgﬁiskt ;ekgi%kaﬁk 
3§rénéin stockholnm Dr.Fil.Velfrid retereson whg!hg§?agr§ea to
asgistxﬁa,(

Betwren us the work was thus divided that Lr Petersson

iy
B

rst,maée abaut 90 ?relimiﬁarg aﬁgﬁti:ive gn§13§gs”9f minc:&ls?'
i ?e,e”suvpcged ta bﬁ mors oY }ess cazberb aring. ?hcn he

mode @ marnetic meD svsr a {art af th»,”iclé a% vazl as & uarka

PR

snﬁﬂldcrn&y 3v»r sowe of t?o mogt iﬂﬂartsnt ulaims &n& wi?sin
them loc ted sralaﬁes end ot last wers eall#cteé tha %9 sy*ci=f

mens which are ention~d in thn ’g 13wine d-scr* ien or reﬁsrt.;

[ it

Dxrinv the time thiﬁ w&s done, bg.d;wsgggggscn I drafs

artain;

tad g peploricel map of the whols siﬁlé end &*rvageéy

tant in detsil. i ax aw*n&é azza som= in *h* ﬂeighbourneaa of

ol 4

gan rell, &t Unnw éllrz&%s And fuopsalreakte in sorway located:
tranches and nits, <nd airect ﬁ tha prilimingry wqukﬁgiqguént

rinz the summeT wes carries 3ut under ihe 1im m»&iate ﬁuﬁnrinfent

dence oI the foremgn 5.G.Lundguist, oy 3 swedisn miners and 5«6

norfre:*mn vorkingman,

= Sy e : Bt S TS

The maps dra?tad by us znd annendcd uO ghis ﬁescripa

.

tion &r~: I

Gensral Ceolo~ical lfar over &janveli Orefield.

‘Scale 1 4000

Geolorical iar over Qgsnreli Ore;ie‘é in two sheets,
Seels 1 : 6000 | A Sl s
Detrilad mar over som~ of thr more. imvcrfanﬁ %rﬂnehes 55"

end rits,
Uarirsch=idearmap o¥er u‘gﬂgali Hine: i& four sheets.
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Slanrelil orel isl& wh i sh i@ suﬁ»aeed %a n&ve heen knovn

gines 1696 and vahich on aavaral seccasions hins bﬁa% ﬁxplaitaa to

a rregter or smaller axtent$, ?arizg’%s find out the rroducti?nass

af the or=dsrosits é&&'ﬁ&rtlv far rraéncing ore .éaas bnfcr* baen

degeribesd in ”olic«‘mv .iﬁh one exca;é*an unrrinted wors.
Zaschworner <.h.Buscht %#rﬁzfelsa %ill Ju ?*s%ér?i

Torrareraf-toleset dan Lf Lard, 1825 [ arrended iw o swnl‘cr

Tap in seele 1:1000, “ | | |

annot ationer 4fv~r auh£81*9 i Korrermolmef#lt inon sfver [oineé.

Levpmark [ with referersnces to L mar scale 1 laao/&ra@tei.
bt the zutor inkfﬁﬁ sumner zééé'bj g.u{ nstam tarch 184v‘

Jﬁuaréﬁnln? berditclse om undersikning af “gln nﬁi*aster inem

P

c;livarﬁ och saaxasﬁﬁrvi goekner ¢f Jerria‘%@as lén Qﬁ

L oer s o

mjrawali by 0. un“,a’ius. ;rintea in ,?ﬁriﬁcs uccl. Jnd rsaf

- E % ;
o w

Ser, G, J:0 .3, 188?, “gra 82,

o

iaprort om Sjonveli Lrisfalt af ¢ 131ﬁsen b*rﬂaaster i 1»*

LR e . bR

Troné%‘ﬁmske Bergﬁisgriﬁt, 3 < 1ﬂ§1.
) nort on the n?eli “’ai%ngzﬁlé in sweécn bv %h&rl»s ;oberﬁs

e R L w iy

aaﬁﬁéﬂber l?gu.

¢ e H

In the Ziret three of these ic found closer in“ormtion |

E3

uron ‘h= history of ihe oraéialé whieh alSG, on tha baois of

pravious reports, is rost ’uilw grsstaé by uumaeliue. é

Zrenstems Asseription of the orafisld i very cQM*late»/3

%;& e

4 containg many velusble informstions both r»?aralnr th» ax=

%

s@nsicn of thn Jrevaing ss rell as the ccm*a@i*ion o; th* ores

e
wr

ané the cost or mininz.

In Holmsens report the t.enches are %e crlhed nore

w

tiiafly, but it rives latter analyses gnd s numnpr of omhcr ina

formstions of velue. - IR S
9 vob»rvu renort is onlf & very short révieﬁ&hésed on a
imrressions which the guthor rot during e visi$ at ths rlac

In the ollowins description I shall éuotcvfrom shove
mrntioned Lepoerts such statement vwhich I tnin& in any w&y way

eanzriﬁaue to Tormine pinion sbout %a vplue 0? %h» arefi*l&,




" Swedish-lorverisn ‘rontier, Tatwean ths stonemarks ## 03 &n&

from the cosst iz for & 1lit el move tnan V nnxlish miles ;airly

rood, It is then very. Ia&?h auring *hc sscenﬁ “£111 the rianes

Durines owr stay at th~ place our ;uel mas tafen “row tha birch=

n}i this s-?g in = ligth aai§"faﬁ§é in saﬁ»&iﬁ-rcgzans &ives

to the country a %@aaﬁy aie% eruges one %o sr?et the

the locction Surroundinrs snd Climste of 5jangeli.

NN

Sjenreli is 6 ridee of mountains 1 czue& at 68°12" Lorth .

1.

by 0°-10' sast from Stockholm not fuily 10 km. sust of the

264 about 30 km, oW from Tornatréisk and 47 XKm. from the inner=
most point of that rert o7 Ofotsn bary vhich is ealled Sjomenbay.
South from the mountains is & claarly a@fine& valley coptinuing

4

1 tha way to Tornstrlsk ant st ths bottom yuns the river

-

bt

Y

which in the besinning of i passoee is called zgmajdkk/anéfj
farthar on Abichojokz, Uast Ffrom ik “rontier t e*wgterifigég its
rey to the Sea in & liltewiss menerell iy w~11 &e;zna& uien tﬁrauah
Iordelfven end lower down “ “menalfyvang which bbth form mevaral

laree Lapids asnd woterfalls, dn the oouth oide of Lnis ulen

B g

fote

s found the path vhich leads froa the eaast,ta'uwan?eli.

On the north side is rrovosed t5 tuild the »&11?0&& shich

should ccndect “the aines wi h ths ?ﬁ?ﬁﬁﬁt ia sjo en. ”he road

s &

ars reaached, shen it grain is eagy ta travel witb uha »yenticn of

G?OSalnR s Tew smallsr rivalets - nd w*raams.~:

In Abisktoelfvens vs! lﬂw s&gms‘tcygfé%ﬂéwfﬁicktnna ¢cor rse;
birenwaod, but thr bounderies of this »r@ only a iew km " §E

rom Sjenseli snd in the valley couth from the Wcuntaln and for
ceveral miles to the west iz only found occ&siensl trees and

shribbaries. Siansell monateind ig rer? GCuzy ‘anvoid of trees.

750d, an' the slopas of 1h> mountrins wer~ robba& o2 f:&il h
cernty rrovwing junirerushnshes we nnulﬁ fina. Lu* in ““i*s of thic
stsence 07 all ve~atagiion the country iz of ~reat baauty ani ~ran!

srrndeur. The velley in vhich Xsmejokk rivar finds its way

hetwren omsll lokes ig 1lsr~» gnd miﬁe. ADOVe pre even and wide

nirhlends on which rest rirgntic, sometimes softly rounded

0

etines vwila and rocky mownteinridres; with reaks reachine

*

the snowrerion or covereu wiin rlittering aawfaileﬁ"snaw;'
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%if*’ie‘aiﬁes ant meanveaiemes a‘a ewﬁse ea:meeteé with the life in

e &

% pz.aae like this. -
”’he climtie& ccnéi%iaﬁs g; 35825‘ 11 are aa , m |

TR

fgs'mfavm%le but enzta znot to be of any essea%ial ”geaiment to &
;remaz- exnlcitatian cf tha mines, o

The Geslcgic‘al ﬁcrséitisas; a2 Sggzzga}.i f&nsi Smméin:s. |

At the botttm cf the m:{ley last of uiangali appe&rs a gray
;@trcuglg compressed n&is which sesens to contein layers of cusrizite
. mé therefox probebly not belangs to the igmeous Rock. On this
[neis rests as iz shown on the general lMap sheet I, the Orebesring
rack, more or less steeply inclined to the SW and, comsisting of e

dark, green, dense Hormslate , which contains smaller stretes of aam

‘ often dolomitic Li&sfzag«s,«aﬂé }.argser or smaller lensshaped bodies

o

stmgzy trensformed Gabbro. This Hornmsliste is to tke westr

}méeé 134 azi sbout 150 meters wide stee}zzy ts t}:e sw ine}.ineé strsmf
ssmtims grey ‘sometimes whﬁ:s ée graitic Ezzaes ene w&ish seem §
%@ Eza?a an wségeshspea stre%ehing to the §axﬂz Bnt ‘za ‘he °¥ goes

‘Wz;z far szzé a ca‘:zple ail*maters ﬁ-sm %fsngeii is ef & emiéera’&le
%;t%z‘ 333.?53» from the Weet fz:m this Li@s ese strstm Ezss on

tt“

, ;;,?ém p}.ﬁz}&s ‘Been fswé & hard browa or g—:e:; s}.ate cm&rsﬁvezg ,
‘rich in *W%fzg %‘est from t}zis Begixzs more or less trensformed Eorm-

e5is B g e ™% g
PRpAa. LR wd @g"a&anﬁ

~9fzgts.' -

zsetween sgazzge}.i and i:z direetien %s% en the ather si&e

tzze E%erweszi% fmn‘tier in “aspssmkte 1seateé. urenches, is
?z slate most eems, of scn%aiaing Gneis ané generslly caarser

T;zzﬁ” m 'af gn o*her' &r;earszzce ‘afzaz: tne smsl&te found witwin ths

¢ s?eﬁelé In some plsces ere ?‘wwever fct::ﬁd vsrieties loczing like

: the last, Ear zer 8nd sesiler wmtab.‘gy I&mmave& perts of mssy

gérgssr tones a}:pear frequently an& here is also iz es in S:anzeii
f;s%éi a&l}er atretcrs of Limsetone |

éithin s smaliler zerﬁtor" on botn gides a; the “rentier

vecers 8 sﬁzéag}g transformed dark gxegu &n& [ on szsrf&se &issaivea

:;&as air }f r&s%cala’mé %iiﬁm%zm




rrovels

zgixgg

&arrgiag Zons of Hox

3&@3& " an& EﬁE

%% presea%

the minera:s &nrinb cur stay at Sjaﬁgaiig

““the Hieaseﬁies and Phyliteseries,
”’iayinz over.

ﬁiarian age.
H1al) griﬁiea

Immi&iatly to the Harth fram *he erefiela seems the Gr%-
nclate 1n érgilli 2 with sﬁreaks cf bine-grey
ia %he mnuntsin—chaina let‘

rtziﬁe. These series of aiaasals are
eoverea by a ecarsegraineé grey mcstly strongly

3c§preese& and transformeﬁ Greniﬁ, which also arther ts ths East

is found nnder the rggillite and gua:tzite anﬁ probably, a8 far as

an be judgeé seems ta be of & 1stter period than theae.

It wes not pcssible %c aetergiﬁé the geological age o;
P, S?Bnéﬂiﬁs ms hawever

“bn his geologieal General ﬁkp sver Earb%ﬁtens lén plaoed them ip

yhﬁah voth are consi&eraﬁ to be

tha Hyaliteseries ana tha:afor shenl& be cf the Sia

%

LSS& in the “eﬁorE 3ver ﬁﬁ&%iﬁe ;nves»ivatzoas iﬁ ﬁorba tten.
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sm@@i caawzm
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ad which‘is Inowmn ss Sjangell orefisld 1

3L, The fterﬁtéry #ithin which the ore at pregent ig found
s & 1ittle more than ome '

281f kilometer in width and has 8 “Jength of about'3 kilometer,

12t TIH;

. %ﬁantain ridge

_Jdistance of 400 meters ‘about 38 aeters, passe:

shaped platesu ana runs et last

*ﬁﬁﬁiﬁg ‘2n 4he dbrection BNE - SSW end forms & smailer independent

on the large Hountailn celled Sjangeli. On the LW side
en@ to the North by

,é,

%sie Ridge is bordersd. by a not 'very Qeop Glen,
résk ~with en a:ea of abaat B 16 Sqnsre~

3 small Marsh ealie& %j»ngeli T
‘iilamater ané snpplied with water thréag% severai small rivnlats ‘

?anning ﬁa%n from tha Hountains in fhe ?ést¢ Lst cntlet 13 %o tha

@as* si&e treugh the Br-ok ma:keé on the §ap.

?his brook falls on 8

8 theﬁ over a terraas

thxough & steep slope té the bogtom

tasl orfs

Tl - togi )

V%f the ?alley forming several 8

?he soutneast side of the

ﬁﬁ& at several places, aa for instance the claima Anna. Frearik

mall waterfalls.

%

anntain is generally very steep,

8 almast pernen&icular. The bottom of

7
e

- eoacr, ana 890 ouhers 1t raise
B é”%?‘he ve.lley gast of the ﬁela 1s p‘ro'csbly locate&
oint. 311 lcdes in tha Horthern part of the fiela are
the Ea; &ar?a& Glaima sgd the owner of -

&s:ksa an the Hap =

aboux 300 mater below

‘the hi@hesa pJ
%inee 1889 csvereﬁ %y ié es
zég %ﬁ? @%

thzeﬁgh Titlse - ﬁhﬁ 53@{ ef wﬁieh are

3 % BELUOT

ot fulls gcseesaioa Qf ali kaoﬁa axsiéésa Ssaxhsaet gn@ Eaat cf tha



feguLsT Vialms Or ALLOTWOATS. The minerals within.the fdeld are, as

‘befors has been mentioned, Hornstale and Gabbro and smeller shirts

P g b F e e
4] P & S
Fe s crtt oo

e %Q%éaf Limestone. The Hornblende is of various appearance but generelly
derk green of very fine structurg or very dense. Under the microscope
‘$:§t is'fean&‘by‘mr.'Peterssan{to contain moetly bdlue Amphibal but
laleo Felspar in very small grzins often with specke of Sositeneedis s
and sometimes Titenite, Turmaline and other minerals. Occasionally
Quartsz oceurs in larger or smaller lensshaped bodies in the ' late

{saa'ﬁséaziy'appeééé with sharp lines of demarcation is ger’ ailé

‘massy, middlecoarse to finely pgreined, on the borders occesionally -
&igiaty. It consists generally of nore or less strongly transformed =

%éyzégioclas‘anh*prcbably new Amphibol, together with Titeno-megnetite,

Q?ie:@?nité;snd’Blotita§2$he lest two more scarce. . .e of the Gabbro-

& e
T

;&mps in the northern part of the f8eld are of & slaty appearance .

%iﬁh very little felspar, but with plenty Porphyric Chrystals of °°

Ambhibel, ‘or aggregates og such. Hpidete is very common as f£illing
- i o , ,
if ffortw brfiecures: both %‘111??‘1‘11‘9?’“81&%@“3:1& gebbro. Both minerals show, with the

temolls 1i-exeption of ‘a different grain, & surprising similarity under the -
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\ ”he eopper§esring mineralg f%und 1n Sjaageli are cqppern
‘glance Bernite anﬁ in emaller quantities cepperpyritea. ﬂlso Mals=
R shite but enly signifieant as a gnida tbr miﬁiﬁg the ore, and very

"j1se1éomVnative cepper. %he”irst two appear almset always tegether

:'i\exepticna;ly slone, but mcstly in combination with ﬁhgnstite. e

Both regarding the mineralogical composition and productiVaf
’?ness the Sjangeli Orea show greater vsriatinas. But 1t 13 hardly :

possible to refer the different vsrieties %o any certain &1stinctly
éé?different types because they are th‘ough a great nany trane{itary \
”{fozms eiosely connected to one another. Kotwithstanﬁing this and

with regard to their cccaﬁ%nce, followéng different kinds may be

tnddia ol : : -
ARl ,distingnishe&. .
' Y = S oantir e merd

I. %3gaetite with Beraite an& cepperglanae 13 very

srving quaﬁti%ies.' N

< . 4 ; . B 2% & o
- . R S e § LY (}i&

& Eagnetite ui%h aapgerpyritaa %eeh in tabular belis and 1n
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©3 veinms, . L S
; | . 3. Bornite end eapperglanee [/ without, Ironege,/ laying.
f’ias shists or lemeshaped bo&ies in Hornslate.: . .. .= =5~ |

5 4, Bornite and Copperglance / with very 1little Magnetite /
vl !as fissnreveins entting the texture of the. Eoraslate‘

o Those belanging to classes 1, 2 and 3 - ‘are either laying
?fiﬁﬁeonfqnmitvaith the planes of ztretiiiestienxof {the  Rock, which

sv:igre inelined 55° - 70° t¢ WHW. from the horizont, or they cut the

;:f%same at & ve:y_¢b1;quenang;e‘;§hé %hiekness 0f the veins or ore=:

/~Wéaarrying‘23nes varies between a few centimeters and 1:%o 1,5 meter.

ébcaﬁ the ex‘entien of the seme is very little. ~¥known, - but when same

wg%g"xz;only have a length of a few meters others have been followed for-

:3Fat least suo meters* : - . T L A Tt

Iﬁ is very remerkeble and interesting, both from a purely -

Y %;:yractical end also from a scieﬁﬁifia point of view, that as fer as

is known at present the ore only is found tcgsthez,sithpﬁornﬁkite,

»«,an& with éeﬁ exeptiane never in the messy - Gabbxoww

g,ﬂ*«.m;y@ ~ 2
e D S A SRR

”i cumstances ags well as the Geologlcal. occur'ence rand- in connection,

; - ”he anumber of places where ope is found is very large

1f all even the smalle: withau% pxaetical valus‘ are .taken Anto .
acecnnt there, will be ovexs 130, of which about 100 have been ezamineat
~§cst of these arn loeateé within the abéve mantzcnaa 16~013im3 #ad
sartioulary 1n Isak,pAaelf and. ahg or the. ferritory calleﬁ Grufs/,
6 berget 6% whish thare is & JMarkscheidermap. innScale»l '«809. f;”i%?ﬁ‘:a
) L ?hs ares of the 3Jongell Field are as seen.from what has - )
¥ sai& above with regerd to.their mineral end.chemicel combination::

very a&fferent.f?cm other copperores found in Sweden., These cirs .

f,with thée the inﬁeresting and Jmpotrtant . auaetion bow the ores: havei,w?éﬁv

;htorig;nated shall neea & Turther treatment than whet mey be proper '

ygwfin this Pepcrt which only purpoaes to show- the pnrely practioalw’

recﬁlﬁs 0f the examinationé iuf»; - U
 ’ énalyses maae aﬁﬁifferent times and given 1n the followingi

éesevip 1on ana tables pages 61-6Z, show a very various richnesss

5f ‘ore ‘Prom the same veins and trencnes which also aeams to need

Qé‘en explanaidon, »

\ Ag previously hes been remarked and as again will be shown

ool
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e
in ths deseription of the differsnt oreveins, these ers of a very
%arieas natnre, 80 that in the same vein msy b% one place be found -
‘s very rsch ccpperara and in aa other only a few meters distant a
?éfy lean kind, or Ironore with & low percentage of copper. The

fﬁiatrabiticn of the copperminsrala is also very irreguler. The

ar : : S L
' *ichest-ore is sometimes found in the centre of the vein, sometimes -

ir tae henging wall, or at the foot wail. An ordinary sample of one

HLP ece gives therefer generally @ wrong 1dea of the Guality of the’,

N
: N “ B . - P
ERE e

Jre.'

S

Ty us. Nearly ell samples were taken from new ‘blests, tke dreseing
lz,ﬁas done under the immediate supervision gf'mr.hyetersson and the ‘»é

i ore, a8 - it .came up, was enly xiéen af snch gaage which conlﬁ easily

""The coilection of specimens, representing the true coms

sosition of the AbZferent cualities of ore which can be mined,” .~

is connected with great 4ifficulties, as onlyismall”qaantities*areff

. obtsimable in the narrow pits. But to moke every sample as mearly’
;;ééﬁéésaiéié/repi;séﬁ%'the'whole obtainable quantity of ore which

- could be meined at an eventuel exploitation, grest csre was erarciseé

et e i i s 5 % ax e 3

| egainat faukts arrising from different grade og hardngss 848,

ba takeg aﬁay‘% SRR e e P P § Lor e ’ T .
ez BY -oFushing and &i?iéiﬁg apacial care was %aken to inanfé
LI Lt 4] ;

Oc

PLoEin
-4

those given by. Eolmsen, ﬁoberta and “kenata& [§Table Eagea 61*63?,
g (R S U

v+ By a prastieal working of tae mine tt nnﬁht to be paesiﬁle

to more carefully drecs the ore; . t%as raisinq ths matailia pereentag

PA T ,9&
- o

and it shuuld also be rememerea that & greaﬁ many 01 Sjangeli ores -

r>¢v #°

are very sultable for concentration. : R
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1 As basis for the drawing of’ map% waa used the Claxms or
allotments. The placing &n the map 02 the treuches was donn pertly »
br the use of distance~tube and partly by coordinates measared from
%he stonemarks in the corners of the Clsims. Loces-end points o the
SW from the Claims were mésured foom ¢ new bsseline, JA - B on. the
geneyal map /. The measuring on the esst slope of the mourtsin - The

Cle ims Maxirms %o Snorre - was an account of the rongh greuna rary
dif aalt ané sams of ehsse paia%% ggg‘zat ve ‘correst.’
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In accsrﬁanee with. the instructions I reeeivea frcm mr.*~',%f7

\ps shon;d be made over, thg whole fiel& and 311 1odes examihe&?s
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To facilitate this all tre

_/the oreveins as given in the following report are therefor in moet’

28 had bee emtiz4 of water and-cleaned.

- l2nd in order to not havs to do this siow an sxpencive work over et
../an other time the following con%airs »u extensive &aanr'atien of a1l

~;+..excavations wether they vonta’a ore of valve or nct.

Statements in older raports giving the wiav of the oreveins

.. jare often very disagreeing, probebly an’aecount‘ef'thalﬁiffiealtyff“”’

in Gefi ngng the ‘orelimits. To prevent mistakes as much as ‘possibis

in this“respect,‘numereus samples were taken of such minerals in the
Lhaaging wall and a% the foot of ths veines which could be suspected’
‘to *. contaim copper, and on these were immediatly made yrantitive

2;calsriwetriagaeféfmiﬁstiens of copper by mr. Fetersson. The width' of

N

ieasas prchably‘eorrect. . R E RS T Deagn,

11,

CLAIM EENRIRA. ~ -7 0@ oo o

In this claim is only one trench of any lmportance mumely:
Egn;ikaskérpaingaa‘ Thia is abént 8.9 me era in 1ength and 3 mz-

ters in &epth. The rock is nermal sjangeli siate whioh hewever B
nearset to the ore ssens ts ecﬁtaia 8 greater qnantity small
las?rous particles. of Irsnore thaa nsaals Othetwise aoeur spota
of numerous fissures end arsgks 2113 -2 with Egi&otw.%i |

5,

b ok T
i &g

of Eﬁgﬁetifa witl Ba:,ite and ca§ﬁarglance, partly tinely im-

pregnated, partly collea%gé in a&all 1rreguiar baaias and mottly
appearing in the mi&dle af the ?ain wﬁzch fw og 8 leaner

L2 14

caracter st the siaes.m,gf

ek A

- As is seen on uhe map / Qheet Iv Eig.,l.; the vein

forms & shist, in the open hardly more ‘then 1.5 Colle, but at thé

-
,5,

bottom overag*ng 12 c.m. in width which is parallal wich tha
is nothing knawn with certainity bscausa tne s&il has prevented

it. probable that a smagler trench with signs e; ore locaﬁed

60 maeters to the north ﬁelcags to the same %ein. Ta the ssath

in.the course af *he veia are zoue iasignificaﬁt ezestreaka en

* y;&i i

the aasz siée ef the saﬁtra gzaa& iﬁ elaim %ernbarg,

AR o i

and ‘t may

;p,w»e s’@f} g»

V,ﬁ,”he ore is fzagiy grainé& af e blne colanr and asnsista |

)kze,«i % ;; % ,‘;f ‘;3”

k .

A ¥§
,%§”4z
texture cf the rock emd slopes 54 ?.‘Ahout the strike of the ore €k§é

the follcwing at the vein for any greater length. uolmsen thinks p

éf'%
£
£




e

",‘3,

2‘

4,

Pe POBBRDLS Unat Thege are cornected with the ore in Henriks T
_%xencheg. The spezific grovity of tha slate is sbout 3.12 and-

of the ore, ia aversge Irom 10 weigrings '4.%, The copper= =~ ¢

| per¢ontage in one sumple taken from pisces broken ioose from
ihe orestreak, und which at the erushing weighed 120 Kgr. T
;muntea 50 4,16 %, the silver quantily %o 1.20 ~rem per 130 Xars .
ere¢ﬁs sar. "2 taken by Holmsen gawe §.18 % coppur end one piece ‘
brousht by aobertq a‘76 5 copper.

Ekanstam states&haﬁ in the iremch in claim Johannes

which probadly-is the one in. the wuestion, 15 the orevein in
tie depht of 7 ore 8 feet 10 to 11 inchev wide snd at the depth
0f 15 feet 8.5 inckes, but he has probably not resssured only th:%
pure‘ane.;Iayywbabgwgkegstam wede proofs was the coppis resip.
15,62:and. 2.6 % and silver in, the first "3 Lod pr. Center" of

zw%sllia copper or 0.093 £ equal to 9,30 gren pr. ton, 7 v

i s gt pn

CL&Ié ”Qﬁﬁﬁ&?@;

an £ "‘sar“ ’ ae L f A
e B

%

., ﬁrgnﬁhaQB th6 east:siope of a XMountain consisting, partly
of slaty, porphyritic Babbro snd pertly domslate in thin shists
whizh-slope 70°W. The oreveins geems principally 4o consiat of ' .
Ircrore with Malachite on fissure surfaces end is iééhéfeéwidé??ﬁ’i
12 7.9.m, but offen only 2 40 4 o.m. It was exsminedion's '

¢ Put wes very likely a greater extention, "

The éirectieapef the vein goss ‘towards Eenrika~s§§xpaingen.
Trench claae ebove l:0 2 in s;&ty posphyritic Gaﬁbr&

which céntains, thinly folleted. asnpsrphyriti%al ghists, In ens

length of 8 &ete“

o these~shésﬁs, 5 %010 c.m, wide aarrwxng Epiéste»an&“ﬁagnetite,

is a 1little impregnated Borvite, otherwise no Copperore. 221 %%?

Tornbergskirpnineen,- The only %trench within the claim'which can‘\

be cényidered to-te of any velue is about 4 meters in length and

S meters-in ﬁeptn. The orevein coasdsts of narower 0?~wider

fm.si{reaks of Barnita an&~Copparga1nsa, laying in

Uagnetite ard Hornblende a.s.0. and vaeries in width between 10
&E&fgﬁngﬁo;3hQKWh013539??8?&&?3?13@;Zﬁﬂe?$$”§GW6VG?i13rgeraé
Fox instunce- in. the wi&th of the era‘sa~a%iangﬁhzatésfaéterafw
batween 3 and ézeaa.ffée\:eﬁk/is here ricdon Irom of's width”

af ahaut 4 metars and contains o couple ¢f nerrow seais ‘vone
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rich ore 13 Egr. ana 1ean ore 8 Kgr. xhe férst carriea 9 éi%sappere

the lgs De 99p .ﬁative aepger wero found ia very emall q&aﬁtitiesg
Hc;msen states ‘ebout this trereh th?t the Vein ves .

12 inahes in wi&ti at the bottom, ana 9 ta 40 inehes at the ends,
and that a proof shawea 13,26 % ca§per ard O. 006 % ailver.ti
Roberts broughﬁ piesea which gave 17.99 % copper. '

‘CLATM FREDRIKA, D L e mants

Trsnch 1n slaty parphgritie Eabhra; Ia eae amail erank fillea

ﬁaréc

e e f v G PR 7»% »l?,

o A nct worked bat partly unaaverei ar%vein nct very wide but
r3ch in sedimeatary Ealaehite. Gught %e be fhrther examinéé.
éﬁz& Ka;sa SX&rpain*&&, is prababiy the mﬂst important within the

O

elaim. It eontain% two smaller trsaehes, the north eat nearly

6 geters ané the ecuth 3 aeters in length and located on s

’?'@ w T B

vein which botn regsraing vhé quaii@y ef tha ore and the wiéth

. by
. 2 e
SR B By W }uﬁw ,55

is ef 8 very variaus natara.

‘f“e Ao .» EAR— (' s B e e
i3 8

?he ore ia finley grainea o aease sna conaiste cf Eagnetite,

Rl “

Bornite aaa Gepperglanee,,meetly &s & homogenona miztn;e bn* also iﬁf

i o4 £y
05y £ ) Lt

senarata axgregates or small str&aks, The pure ore sesﬁgAto be

“ ‘;&r
SN 4 E kS

snrrcunaea 93 en apparaatly leaasr kénd ana the vein ie prct'

PR - e
BLOLE L ong

bably very varying regarﬁing ths qaality of the orae Sy
Pig. 2 Sheet IV. shawa the aimenaiaas af the orevain in the ) -

;i*; »éaﬁ

g&d 1; c.m,

R
50

scath cut. “he width of pure are vsries betwaen ;9

ané will probably arsrags 10 c.m¢ Gn eertain placés ihe width of1, ;

the vein iz 40 c.m. and a% an aversge 23 c.m. Only very‘saall

BICETE T
o

speci ens cculd be ahtained but these showe&* from the Ee;th

W
\

2

Treneh 15,48 % and from the South, where the ore was ‘gressed

and sorteé ricn ore 1n 1umps en,a streaks 11 32 and lesn ore

g e

2 : ,.;, 7 PRI é-,,

with impregnated Bornite 3,04 % coaper.
In the northern part of the trench the orevein is taparing
0¢§; bnt will prehably not aisappeax alihcugh this ccula not

be éefiniﬁely &scerﬁainsa Oﬁ aassuat ef the ssil cavering the .

,,,,,,

& ® LY VoL ES - N

rcck‘ ?o the saﬁzh ths are can §s fell@we& to the fcet of the

R §~/s5 f

gsantain aaa is kasas a: a 1eag%h af altagathsr 43 @atersc

R R «}”’%”R A wf%ié %&a wz ST
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10:

promising, 02 two samples taken by Roberts obe shows 13,57 <

- eearying slate which is found sbout 8 meters North of the cut

13,

L1z,

Seunth of the *trensheéwhare the widith sometimes is 20 to 25 m.C.
shows, in the open mostly Ironucre. ' EITIC I

" Holmsen stetes that In the northsran cut hes the ore e
width of 12 inches and contains 17,58 ¥ copper ead:in the south
about 8 to 12 inches, He adds that this vein lokks to be very

and another 1.70 § copper.

A small trench i Hornsiate dipping 53°W. In the south end
contains this slate numerous smail laysés" of Ironore about 2 t0
4 c.m, in width and one stratum slate 1 to § c.m thick with
plenty sedimentary Malachite., This could only be followed -
for .a few meters distance, tut probably belongs the Malachite " "
to the szams vein, Seversl veins are found in the: aeizhborhoold, -~
Robsrts spescimen of the slate contains 4,20 % copper. -

~.In the Gfrection ol the ‘sourse of the vein about 30 meters
south of trench 8 is a B‘B?;&%’&E thin slate 30 to 40 c.m, wide,
“alins mny layers very rich in }%alachite and whish

whdie™ -
sas - ged for 3 meters, but apparently is of much greater
exte.n. way: L T B opmmw, o Fae o “ o

" . The vock is dn's wilth of a few decimetersimore or Xess mpraé-

nated with Bornite,. particulary in a layer several eezztmeta:ts

wide, which can be followed for 4 or & mters ’dp tba slspe o ‘&he
i

t e

Trench in Hornslate with 60° inclination westward. It shcms«

g 7 c.m, thick vein of Ironore iéﬁpregna%ea with Bornits, y-. sampila

PR

by Holmsen shows 2. % % copper.
Very small cub in coppercarrying Hornslate: with an sbcat f

2 e.n, wide shist looking like Ironore with ooppe:.«' Stri;_rb "

2 length 0 0.5 meters. _
Very small trench i Heck showing a ver:? smell psrcentage of

COppeT.
Trensh in dense Hornblende, o collected ore found, only

Epidote 13?5: specked with Ironglesnce and some Bornite.,
Between 13 2nd 14 is s emaller cut &t both ends of which is

& 5 %0 8 c.m. wide reddish Iromors. No ocpper found.
- Bhavd 1N mataws 9% Pvam 12 1ia fonné saauylaima'of‘;zanw
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15,

17,

‘s,

o
s

I F
e

20,

other quartzlead. , ‘ S N T LI Py
Barmans Lrenchea are. uwo pits fillei a*th water anﬁ
ise, hsving 8, 1eagz of 20 40 30 meters, 4 meters wide and acccrsf‘

s

and Copperore.
A% both ends of the 3 meters long trench appaazs a ? %0 8 o.ﬁc

wide streak of leen Ironore and Bornite of Gopperglences

In & small tremch on the slope Of & - Mountain are two
copperbearing shists on a disteuce of 70 c.m. ffbmaégéﬁ”étﬁer{?f
The westerly one /[ Slate impregnated wi%h”%agﬂetétiiﬁph’dépbérﬁ
mineral / is stript on a length of 4 meters and seems to be gene=
rally very lean. The easterly is about 50 c. m. wids au’ ia rich

e
e IF R *

on Epidole but carries very 1it tle cOpPerL -

On the steeps of the Mountein is & vein og white quartz,
with some hyderated oxide of Iron and Hornblende &.8.0. 40 c.m,
wide which undoubtedly is a contisustion of the vein seen on iZe
Nozth shore of Sjangelibicken within the Claim Isak, and thus is
known on a length of é%éat’?§§z;§érs}iﬁnaiyéasiof”é%lérééﬂéa&ﬁle
taken in the neigberhaea of ‘the number ‘showed Galﬁ atvthe rats

a)& S ER R S S e

of 0.16 grain pr. 1100 kgr Rock, -

. R # P of P v

ERE I £ e - : vmr IR CRATRN Y TOPLS- DAk IS § ity
. PRy A GL&I% Bugg}“égg P Y TR S M R :
# Ly SRV TS SRR S B L L O

- smll trench wibh animportent orestresks,
" & ot exploite ' orsvein running in the open’ “Por & langth ot

25 m&ﬁera, and’ pz@%ably aaaﬁea ted with'a aamawﬁst mare ‘“to the
North located loae 37 which case the vein is at least 36 gsters

=

Ty e z »," wk £ . ar*w**’»«w %i' e ey

L e v E BT LIS [y S - Byt
14

ef it ot bedng stript of the soil, _
“The vein is' in the open not more then 20 c.m. wide, somes i 3%4

®
L

ti{mes narrower. After blasting it %as~foun&‘a€ ohe place>to4be

of & danse strati&ieaimihéial ricl in=Iséy with a wiﬁthfdf 13 on.
and ccntaining a conai&erable amcunt of Sornite partly distributea

NP RS

shosed i1, 82 ecopper. .. . el e e gonii o

., Eeat of the orevein end nearly parallel to it. :pns an




3k k ,'v ding to ststemsnt 11 tc 12 me ters deep. ?hen Holmsen vieite&
Sjengeli these pits were e&tieé asd he says regaraing the o

tg ebiv g qaality of the ore: On tha bottom remsins very 1ittlé ors,
ol . not collected i any definite vein or streaks, But there is &)
fravgou i 5 to 6 inches wide lead of Epidote which can be followed %o the

open. Or the ola heaps of refuse v feuna mnch xzpartly good

ore waich shaws that a censiéars%;e Qnantigy of ore has been

N

3 ineﬁ here ané he thinke tkzt if vork is agaia ecmmnnea& nsw .
. fine ore will be fsané. A eamgle from the pit %aken by him

iy
e

shows 9.78 % copger and an éthez from lsese pieces layiag .

S arouad 10.42 %
‘ Ekenstam states regaraing this trenah. taht it was 20 feet

iong 7 feet wiﬁe anﬁ 17 3{é aagp. That ths orevemn in the open

876, had been twe inehes wiﬂe, aa tﬁe éepth oi a fset 9 inehes ana
o g *hat it at & aepth ef 11 feet inﬁreasea cansiderahly, reaching
6% a wi&th a‘e 15 feet ef 35 kzem %e vein cénsisted of 314 copper.

cre an& 1/4 gaage. ?hs ore is aﬁatly livarcaleure& with Bpats

ot usrpentineé ?wa samples eheweé resp:, 29‘584% and 29 60 % .
eapper. Ee alse aéeises that the werk here be continue& with
50 many msn ss canvenientiy can be p.acea at thg pit.‘During tha

| year }844 ha& enly by searehisg far 0.re, been obtaina& 7 1
It f"%"

@ 48 arh, Sareing i
e 8 téns ere from this au%. ‘ ‘* '
sl : - . cay ot sar srnerslice Yo oar. JELRTRESN
¢%§%§;L * - g AR - I R R SRR TP
T ; Earnblenae with Epi&cﬁa, Eronere aﬁé Bornite in irregnlar lense

")Both these Samples cam e;ess % anver. e

s
LR e B ARR ¢

%é’%f?‘ij s : .. o Bheemt e o v RAT P s #
- ‘,} P B Fi0h b e B R L PR -
w, “E - CL&Ri CAP.I:. |
% Lexty Apernsd, in giwee oA
> bza 0 21, A2 to 3 c.m wide veln of Bornite ‘and particuleriy fine

ecaetimeg‘puré‘covperglanbeawhich'abrﬁpﬁl#?cnté:the?pIanaé?of*
stratification of the enclosing rock, By blasting could the lenggh

L

" of the vein le determirn&d to more then 3 or 4 mefprss 4 T«

pample of pure copperglence showdd by analysis 71.569 ¥ coppartg;?
In the neighborhood is an unimportent ‘gtreak of Drenore - ia Y

- # - B v € sy ameass 4 s * T N 4
wt £ wiioh, oan Be Poilowsd

v Byw, L g 2 ;
S i s e PR

3:@311 Yenses, - 7
22, ° " Trenmsh e?fyre%a%zy’aaagry in Harkbleﬁng‘ﬁﬁit&éﬁf ere.a

x‘?@

y ,«.wig?g a&sa- .

23, "' Small insignificent’ gtreak of eopperﬁra
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24,

25,

26, .-

27.
of lMagnetite, forming & 2 a;a, wide lens or paasibly a amall

28. .
.is 14 c.m., but sometiags éaly 0r 4 C.M. wi&a.'naa been fol=

- is. all what is visib;e ai eepperere. ?*5ﬁ6§

29,

_ & streak, of Iroaare hardly over 2 c,m.gwiae.,, .

330, B ’
. overstxeak ab. the bottom ana South end, varying. between 18 a%g

T 40 caeme in widthe. @ho ore consisting according to mry ?etarsson :

32,

"6 om. It ‘consists mostly of eeygerpyrite3¢ ‘A sﬁali samplé gave

vein. . . L s ey e T

1ittle ore. . . . B N

Tyench with no ore.
A 1ong not workaa etrs&k in the open shcwing Iranore,* o

In the direction ol the courss of the sars aré several atreaks

of Ironore with Malschite.

CLEIM BER?E£I¥S.

R

At the sonth ené az the trench are two Tesp:. 40 ann 50 Colle
wide leads of Rock rich in Epidobe with Bornite. All:tahz‘hss
been mine& énring ‘the 156% va years con$aina very 11tt1e ore.

In a small trench occurs pure Bornite. with ehryet&lsk

Small trensh in megnetic Ironore which at fha,widest‘part

lowed for & length of 4 or 5 meters.,é_sgal} streak of ﬁa;achi;€ 

) One,mgsgyﬁﬁqyggp‘eagﬁiq;vph;s is & smaller cuﬁ with very

L4

enehgin stratiiie& ﬁorablenée aippinngs W an& cantainiﬁg;

s 7
B o

el

éxxrench about 4 meters Ioag an& 4 mate:s dcep. with &n

i e Yl

5,&2‘

=

i
of Epidote with impregnated Sulphur-pyrites, Bornite and Gopper= g§

pyrites, Horth of the trench the vein can be followed for e lengti%
of leest 22 meter, but it ie of no cong%ﬂorabls depth or wi&th %
Zast of, and near, the orestreak is & narrow qurtzlead. A
sample of the oze / 24 Kgr.] coarsely dmessed in sizes of & 5
_fist showed only, 1.77 # copper. The aressing could have bern “?g,%

done more. caresully but in such cease the quatity of ore wanld% L

have Deen- smaller, ,

_. 4 semple brougth by Loberts showaa 1,89 % copper. 2%‘

Trench ebaut 5.5 meters in langth .and é55 mzters 1n depth.;g

A% the Southend end the West side remaing &ecor&ins to Dr. f%
Petersson an orautresk about 7 c.m. wide which can he followed -

.40 the Horth eud and has & width at the bottom ‘of ebout & %o

P 3 “ i
W H



0. 99 ﬁ ccpper.
Sample taken by Holmsen from this t*endh showed 14,98 % ’{

and ons hy Roberts consisting of two pieces ] oze copper-

pyrites with Barnite and the other ganga with ‘some Ealashite /

. 18 58 p aopper.
E&anstam spea%s of two %renshss in Clsim Bergmﬁstaregruivan '
ef which tha Eass prsbably is the o:e éescrébea abave as ﬁ a 32.

A

Of two aretreaks is oae ‘said to hsve a wiath o; only* ta 3

L
Do,

inchea in the 6pen, and ts consist of siaﬁy Taik ngrtz and

ARSI saae Graphite. Theother 8ha§1é et & éepth of 8 fae% have been
25 inches wide of whiéh 1@ ta 16 iaehes Gre tha rest Gauga. A
Ax the bag am ehaalé the rse% hsve bean 1ﬁpragnatoa with streaks

A
]

: sf ccpperore. Gf two speeimzns one shaweé 52 5 capp r 0. 9516 %
it ( ’ silver and evident signa of ga}é, the ather 21 14 % cepper.

ii, : 33, o IQ tiis shallcg urench appea*s a pecnliar crs, mueh reéembs
= ‘ Eingthe onv founé at Bnua Alaka@s sna&ecnsisting;afﬁéark Earn- N
J blen&e with Earnita an& possiﬁly also Gopperglance. partly ﬁn -

- 3 sreaks 5 to 10 e.m. wiae aaﬁ yarﬁly in 1enses from a few milli-'*

m =

€3 maters ﬁo severai csatimeters ex%entisn and somatimes appaaring

’very frequently. Ths crabsariag zané, %hicﬁ%sems nat to be veryﬁ

o e (U R HEa >

' ,jig f &istiﬁat;y &efine& frsm ﬁha saclesing hé&agegcna’ﬁcck, is ia the';
cpea at both saés o the ea& qai%e ﬁar:aw, hﬁt has at the batto& -

s 2

S / fellowing &imensicas, ) , ‘
7 »: “;f: 0.5 mebers fra& the garth Bna 55 e‘m. wide

2 il o . s X e
v ¢ ihg e ¢ w,5% . R
T SES g: PR m% 5 % v g T S

P v "”30 # n n " ﬂmw' "
‘ o 2.5 " " " " LI "

Y S A

3,0 Mo Mo miiow oo

ahze far eaacen%raﬁicaf
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ca‘ting {he stratas of the Rask. o o .

| 35, At the south end of the trench is no visihla QOpperare‘ but‘%l
there are two veins ol Irenara wﬁieh generslly follow'th planes
of stratificgtien of the sorrounding rock, having e slope ef
?3 °W. 30§atimes they gut the same.

The roock in bottom of the trench,~for & length ef ahcuﬁ 3

mstars aa& 1.5 meters width shows all over impregnatea Bernita.

and ﬁhe same minarals £5rms a nunber irzsguzar veins. ?he two

largest of these yuns tagathe: and at the jnnction therﬁiéth_

is abauﬁi?Qc.m, cherwise it veries between 3 and 0.5 c.m. oF
less, Some of the veins foli ew the }3&&38 sf stratiticatian
others cut thc enas. fez instanee che part of zhe largest vein
with a. sligth inclina% 1an» I% ean%aias lumpa of Epidete. In

the Zook wsll is alse barnite but the hanging wall is an the
eentrsry laaa. Ehe wi&th of the Beraito carrying sona is at

least . 1.5 meter. It is impossible witheut axtenaive ezplcitati§”ﬁ;
o dstermine the extension in the field of the ore, To fomea .

apsaian af %he(guality of the now knswn ores a syecimen waa ”
taken ;:@m 8 blast showing . 6. 5949 copper. Brevsiag this far Jm;;?
hég&gr paraentsgs of sopper aﬁalﬁ nﬁ%ﬁpag on acca%at ct tﬁe way ’
Bafhite ogours ia the rack, but the ore ougth %o be very suiﬁ- :

Py e

Ssm?le by Roberte hcwe& 13.%3 % soppers . ...
36, %éa’l neﬁ atript~sreatrsak on the bar&er batween Berzaliga

a%ls ?er eancenaraﬁiaa.f L e

33&?%234’ SR NSRRI S S

Ly AN T

o T Czaigg Isak, Adolf end John, .

- "/f ERR ‘;i ? L [ R . . - , ”:/» ,’.;’.y,g:f.f»}é“ ?59: [ IR
7 . %ithin these claims are 8 greaﬁ number of samll cappero;e-kfj

€ - N N
1 10&33» %bs» of them are 80 iagignificant that it wouzﬁ not pay %k»

e ‘? :
i

;tc,éérk them, but here are also located some of the ‘most ;mporn

‘,‘

7L
%tanto&epeaits in the field snd particulary those which formers

i 1y bav% bean exploitoa. During the last years has also extansivg
cu beon done heve. To show the results of this anﬁ./so facilie gf’

trﬂs tae ezamiaatieu of the most 1%paxtant areveinsaregaraing
t;iais: extension in the field snd dip 1t hes, been necessary to

zgks 8, zag and profiles or seeﬁieﬁs of ths‘ﬁare»imyartant garts ;
of the Claims in the Herkschefierseale. .
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grelex

28,

39,

40,

41,

42,

B?c )
~ thick of a foliated mineral resembling Flint with®less Horns "

 Stript on'z lenghh of 5.5 meters end gredually disappearing or '

I8AX.
ety

This was done by mr. Peterssor aid in doing it not only were

elle trenahesVﬁeésanreawané merked on the map, but slso as

far as psssible all smalier oreveias, 80 &s o0 dscertdsn whsther

they are isclated or belonging to any definite orestraaks ‘of
larger extension, All these small veins wa2l be’'described.
The numbers here refer as Eefere to the Gealogical map saale
112600, © ..
ISAK,

ft e e ;:ff@?’@r““f*”fﬁ?”°

‘The Hornslate contaima here 2 layer about 160 c.m. '

blende than the other. In this are four £ %o 7 ¢.m. thick '~

shists which carry Bornite partly in emall lenses‘end partly « =" 7 §

a8 e fine “intermixture, The Bornite ouanity seems ‘to Ve very
varying also in the direchion of the course., and the lode is
of perticular interest prineipaziy because it" gives 8 gca&

3

enpsttaﬁitg t4 ‘study“ths wey the mineral ocours, ~*-

#

Lans Laga

S In’ fhe neighbearhcaa 4878 ‘out in Hornslste' with“ﬁpid@%q
withgnm orc. D vhe lanht 1,497 10 57 sorred oo
gggg,f‘az&?aimcsﬁ*svargrdwnigfsask in Hornslate with'en 8 ¢.m.
wide lems of Ironore ‘end in the ﬁaffh“éaéﬁagﬁééﬁ&iﬁééfiakibtga
flinty" minoral with lerge not very feequent grain of Bornite "

This v%ia resembles the above described as 37- andﬁlocatea int

the ‘direction of the: course of this, ' T & @lelh wiiptay

ISAX. -OrestreaXk 8>§e’%1“3J5§5%iée"cdneisﬁiﬁ§§6f§§§é#§%if%4mg€h

Bornite end Copperglance, the last probably predominating, "'~

at 1eaat ‘tapering towards both ends, In the East end tlhe ‘ore aeem%
to caﬁs*st ‘of meinly Magnetife., A
showed 17;56 ‘copper. The streek was &i“cévared by mr. Pstazsscg
one of ahe last days of his stay at S jangeli and has 10t been
clasely examined. - e e, R en e i mearoese
ADOLF.' - Small ‘streaks of partly ‘copperbearing ‘Ironore, The ** .
elatbe aips 62% W,T s f T o T R derrg wi
In the ends of the small trench is no other visible ore
egée;t ‘e fow small stresks of Tronore and im' %he botiom sre’
eﬁly irreguler probably disappearing eapper%esring'atr%yaﬁ;*

é%u%ﬂ 1In' the neighbourhood of the small limestonslayer is'a - -

sample of aressed copperore ”i:

raén&i§zaéia€e;astﬁa&rwﬁth Eornite which:however seoms.%o: be.of




re large extension lengthways. N C NN N I S
4%, ISAX STALLGRUFVAN, located on the riori:h alopa of the }&.untain,

is“ samawhat over 8 neters deep and gonnects »r_thxongh, an abau‘g ;.
11 meters long Drift with the West end of the Level wheich
runs. out of the aast mx2 side et the foot of the Mauntain. “
Gﬁy‘tne bottom of the shaft appsars & streak. of ore showm.on the
map / Fig 4 Sheet IV /. 1% congists of Bornite and Gopperglaneo o
RH- ‘ne last predomineting, formind irregular shists of lenses with

a width from a few millimeters to one éeaimeters and sénrrounaei

by Hcrnsiata riohly impregnated with above mentioned méineral§
The width of the richest ore, which however not is permc%ly pure. 2y
varies between 2 and 23 c.m. to which should be a&ded more or
less rz.(m 'azratmaing minera}.s, giving t‘m ﬁholg oxestrik a.
wis th oi about 40 c.m, Saaples f:szﬁ hlasta diviae by &ressing 1:3'

xioh ove with contimuous shists of copperainersl end leen ore

with oalyl small gle,ia&s and greins es a reticulated mass showed
the first 12.50 % the last. 5,97 £ of GOPPers .. ., .. s .y i
f sThe -above desribed erevrein is kmown only.on & mngth of . |
2.7 meters. At the north end it diseppears very suddenly pro=

Vg

ba’nlg to. -reappear again, . whaih ‘however: nct w,ccmlcl ba}asse:tamq,

BEAT on aceount cf the narrow s;aee in tixe shaft. At the 36&%11@:1&
Bagd s | is seems *o disappear .in the aeigh‘ssmrhco& of & Blef.:& slapm
SIATL L8 abau‘s JiE and crossing the ﬁz‘iﬁg It is possible thet here is &
et hsave. By blasting in the direction of th& conrae of. the vein -
yiw2 small 8 zeaks ef ,Ironsré were. found whiz.h may ’tﬁaw ;w:é;;;nuagisn
st Py sf *:;he vein and in. sne!z case it is Iikely that the orexone -

i of described as Stollen g belongs to the same strike, This may also

be.the cease with the .ore in fhe, éeep trench N:0 44. ., . ...,
Holmsen gives the width of the ore in this 3ha£t to 6.0

7 inches and & sample taken 'ﬁbyhim,showe‘d 24’,624: % copper. .

sbout §-toligrufvan Skensten / who call lers Storgrufven./
gays that the orevein was on a depth of 26 feet 16 .inches wide,

At ,18 feet i% seemdd to have been 30 inches in width end at
cettain 'places,"%?cqzﬁmg %o statements by workingmen, -even
57 inches, of which only 3 or 4 inches gauges, 4% the Narth and
sSouth end the width 1s said to be dimishing t0.2 oz 3 inches.

w@ o T

Ekxenstam says. further that the ore in t-h,is ;aina Jxa& eh@n ths




el

| 44, ISAX,

. 45, ADOLT:
ia 8 shallaw treach 1n the ﬁa:%h yart of whk;h are founa flsmes

of Irou-ore 80 Comm wiée. bﬁ% sf no length to Speak of.ﬁln'
_the Sauth,part is & n8TTOW s%riye af Ircn«ors, at the exteﬁsion f

,,,,,

WA UAE TTILAG AR R U G G‘i@‘ﬁgﬁ ER - Bu ? }.IIGIIBS

.. pure ore. During ezyléita%iaas ysar 1844 _wag mined over 12
tons of ore. Iwo samples from this. Lars Eéllangrufvan /B»n 49° /
- showed resp: 29.03 % end lﬁ.é % eeyper. /
Trench 6.25 meters deep sbca@ in the directicn of the )
~strike Seuth from Sfollgrufvan, %he Hornelata slopes 62 V. |
- . In the bottom is a 90 C.in léng ana 60 c.m, wide 1ens of pure
. eapperbearing Iranors which %e the §orth siae abrnpﬁly tagers
to nothing, but continues ia *hé senzheend here the ara ia
net cohe %nt hawever haz apme ars in aarrcwar or wiaer smali
| shists within a ? t0 40 c.m wi&e zone, which to ja&ge Eg o
se&&mentary Eﬁiacﬁitaseems to eontinue to the opea, probably
ehliquely eutting the planes in the Ecek. Itis possihle thst

likely to he Eolmsens §*o 2& f:sm whﬁeh aamplea taken by hin

§U)gave 5467 g'cepper. S - e

[

the aireétian af tke asarae 18 mate:s Saath of E a 44

cf which eoenxs ohe 2 em wi&é and a 80 aeveral aarrcwer sms&l

Ll ®

steaks.of pnre ore, ridh in copper, wuich hswavsr net eaulﬁ ”

I

be elzcwea far more %han 1 mster in zength vr o

46-47§§Séﬁ,h§§@333??$§ or as it alss is ealled Isa?sgrnf?an nas '%%

gxbeen explééted to a length $f aééut 3z meters partly tc 8 vezy
- .emall. &ﬁpth nﬁaer the sariaee &aﬁ partly in *wé thrcngh & bana
. Givided shafts cf which the zaaﬁh is ebout 9 aeters aya tha
, Borth asnewhat over 3 meters ia éspah. ?he wi&th of thé mine
- is abouﬁ 3 mete:s ana it hss a steeg slape to the Weat slt-
‘jtacngn 1@33 than?the orevein, which in the open is fcund near
the foct - and at ‘the bottom nea; the hanging wall. The qualit”
.. 0f the ore ana its ocurrence deserves for Eifferent reasons .
.8 closfr aescrip+ion‘ F ‘ . “
- In the Eor%h end wall near the open is the vein 11 om,
Jwide ana asngisga af 8 remarksbly zins Ironaére risé ia b:%
Eéraita %hie% kav&ag a width of not 1385 thsn zia om, kaz o

fgbf

. this belomgs to the seme vein as in Stallwgrnfsan and 1t is x| N

,:
b,

- Bometimes s&aaa&@ng %a 15 or 39 cug esntinaeiﬁzer a lsng%h e




ief 7 meters or to the North end af ‘the North shaft. Here is a trcv
f 60 cm. and with sn inclinatlion ei about 20° §E plseing tke K
}?eiﬁ &t the en&.cf the shaft near tle East #311 ané at the nottonm
{ﬁeag the ¥sst wall of the HUine, The oe has alsc chaﬁge& its nature
ibeing 2%t the botiom Iromore with very little copper- /’?ig.e.Skeet 7?/*;:
'??&a eame ie found in the dseper South shaft where the widih of the

ore vsries between 2 and 16 cnm. aﬁd on & leagtz of 5 2o m%tere, &s

an s?sragefrcm 1 measurements was 5.5 em. in Wiﬁsh& In zhe Scaﬁh

en& is the vein nigh up eﬁly 2 cm. wi&e nearer the be%%ea 15 cm.

Here is also found & small nerrow azestreak parallsl sith the first.
© ibout 18 meters Seath Zrom the Jarth end of the Laxgmﬁaa ts
’;a small tresch aa & vein which in t&e han?in& wall cans*szs Qf

£ine @re ricn en ‘Bornit e grd in t&e foot af‘leaﬂ Ir en-cre. In the

/&iree%iaagaf“the”afzika 17 meters more to the Sauth/hss been ob=

eELL fiserve& & reﬁ&isa brcwg Iron-ors & to & sz*wiée an& 4 aeters ferther
eveR _to the South at F:e 47 is found streaks 1 to 2 om. wide of the
=024 sme ore. These three lest s%rikas“béiaﬁg /according to mr. Betersson
= el ho has examined these as well as Lénggrufvan/ to the same vein
H to ;’aﬁcﬁ k2 been explolted theTe, meking the kmown leagth sbout 80 m.
ionnz Lenggrufvans ezelsae is very int ezss%ing beesase it shaws how
¥ %o

Tarisis the S;angeii ore sre %e&h ia the se&rss and at different
deptiu. zn‘the,msstygerthera pert of the vein on & length of 7 meters
is the Imown ore e clcse mixture of Bornite end gsgaeﬁite an& -partly
on the he*ﬁers 6 the orezones of minernls with less copper. 4 sample
fror. %éis’§a;t ¢f %he vein showing 13.49 ¥ copper. In a sarple from
the orth sheft was nmone end in-ane from. the South .only traces of

copper. In the trenmch 18 msters South o the Uine 13 - as prevdouss
1y has been santiesea = rich Tine ore. O two pieces taken from e ’
Lénzgfufvan by Reberis one showed only traces, the egéherfle.Z?gg?ecgpeg,i
Ecenstan #4578 about thiz mine : " It ia located on a -veim, whieh ..

3l in the cpen Seems to have béen 5 to 6 inches. At 2. depth of 6 feet the
10 vein was 10 inches, at 14 feg; S&ili 10 inches, and in the South and

' g - fairly pure tut in the Horth ;qgeghst mixed with geuge,: The ore wesg :
elsc in the middle eff%hafganeﬁza %0.11 inches wide and fairly pure.

. 4t an. other place where the: ?iia gpreads to 16 inches the ore is Iess

Zhe.vein could be a&*ieg& za both walls, but was near the bottom.



outh end the vein was 7 inches wide but at both rlaces it seemed

iy o be wider dseper down., During 1841 was mined 7 téns of ore and ‘it
is ssid t0 be of the same quality &s in Claim lars, of wiich et an
¢3 ampother place in the report is stated that samples showed resp: 29. 03 -
M*s nd 12,4 ¢ eopper.” - - ‘
> bxay From the desoription by Ekenstam, and from the circumstance that

ining eﬁé}étiéns not have been going én to any:greatef extent 'in eny

: 92 the trenches, is clearly shown the variou nature of the ore /. -

¢ n: .. both rezerding the extentiion in the field and dip/. in this as well
074 as in the other oreveins, As no recdfds have been kept-of “the ore < *.
;ngyég%es from the mine during the exploitations it ‘is not possibvle too-.

form 2 true estimate of the value of the lods, =~ 77 .o nriiic fin

AX_SXTPTERSKARPNINCEN located on‘the very HMountzin close to Stolls

he nature ot the lode is shown through’ following profile or” section

rich was measuzed in the North wall, -~ =~ * "° "°7 "% o omiocamd

N : PoaT anegr g obbg
7 i R0l & ; - P ' v T or % e 24 %8 ;Z
The’ planes of stratification slope 63 W, SN the

-~ P LI
. 2, £ e B gnmess s . :
. P B : PR PR )

o %;dﬁlscoarse Hornslate.

R SR e g e PN
" . Vs e el R
bt PR Y P

.. Horn slate S on, deep with one or. mcreetripes of brown Iron—ore,,

proaably witaou capper.

= "‘yt B ivm s

Hornslate 2 em, Thinly foliated bearing Kalaehite.”ﬁw

TN

A1 103 em, wide shist of partl* very pure Bornite partly
Eﬁgnetite. A sample / 12 Egr. / gave by analys‘a 2e 01 ccpper.
The same shist can be followed &n the bc*tom of the treneh where

o

it is ricHer 1n Bcrnite, and varying 1n width sometimes amonn-’

*ing to 4 on, I* is also found ;n uhe South ené ﬁ nnmber of pieoeé
from.the bottom / 6 Xgr., / showed 24 57 & oopper.
Hornslate 42 ¢n, in depth, uhinly foliatea witﬁ dota of Bornite

> : .
€ g S ER i
PP g ion

~8nd lalachife. A large sample / 117 Xgr. / gave 2.48 % 4 copper.
traces of Gold and Q,Qgsyﬁ;si;jqrt analcgous to 50 gram pr, ton

T e e
CTRIPR

,»ore.q , te aran s p .
2 ) e emte et s g cvirhas iy dpwnste o

Hor“°la+e 48 on, Gomparatively sélid more thickly foliated ana

. i
B o Aewls oo B el o F




. ADOLR

o2 e, wi&e swregk. of Dornite, 0 oo A T

42t ted scarce with grains of Boramite. énalusia showed oaly

[ 9
Py & E

. 05 %
g.  Hornslate 10.cm. deep in thinner shists with numeTous smal’

Viixem I
Leier A

68??&1‘0

quartzlensee and a lijtle more Hornite then in £,
h. Horslate 14 em., thinly foliated in two o more hardly one cm.

ko

wide and not continuous shists with much Bornita. & eample

/ 66 Egr./ gave 5.76 ¥ copper.
‘ At the South end which was very difficult to examine we s
eﬁiy observdé the upper streak of Bornite and a eayperbsariag lsyer
of slate about 60 em.. :
In this trench located hardly 5 meters Horth of the above described,
ig fsnné:tha same layers a&s in that and of sbout the seames thickmess.,
Oiﬁerwiss -nothing n&s been éeterminad,witn eertainty regar&ing the
sxﬁeﬁsien in.the féelé of tals stratum. To the North not very“far“
awey ig evidently found an extension of Lénggrufaens orestreak, but

it eanno* be oonsidere& as g continuatién of the‘dne'ln?queétioﬂﬂf

&' on acco&nﬁ of the disferent nature of the ores and also on account of

BT S T I
vl A rie
: .

topografical conditioms. - = . v
This. trench is located 36 -meters South of 48 sbout’ in the "

direction of the course. It is 4.5 meters deep at the hanging +all
aﬁ&,;g the botiom is some fine ore '/ as shown below-/ which 'in the
Sdﬁfh/654“?83?P8?£Qllcwe&'fér a distance upwards, It is’lesher in ‘the
Horth end and seems gradually to disappear. The enclosins roolk carries
somevhat copper. The planes of stratiéieaﬁioﬁ’éipping'61% W. are
plakﬁly»cut{byjﬁne,ere at en engle og ~ 4", At the South edge' of this -

treach is 2 .thiniy folisted layer &0 on. in thickness, which'on a width

of 1ogoamffisrpfvgre:1 colour from Xalacyite and which also es a

4 scmpie by Holmsen from this‘sxcavati-n showed 19,51 ¥ copper,

ADOLY, In %the bottom of this trenmch-locatcd & 1itii~ more vastward’

is en orevein 12 om.

able leagth.,,

If the lode at l:o 50 belongs to thne sama streak a8 48 the exteaion

e ry

wide,

.rich in-copper, but not of any cénsider=

of tnis skaald be known an 50 meter, =~ .

Y

S
PR

A

T ¢ ek 1

14

&* ﬁ o 92 egbout in the direction of the course and 75 meters

South frcm 50 eppesmzs again thinly folieted coPpa*bearing ﬂo:n late, V f

i




As is shown by section of “he level / Fag. 8 Sheet IV / is here
| found orebearing layers which unduubtedly fam a continmuation of 48.

ISE e

. The veréical éistaane beﬁween the known lodgs is about 12 meters.
»g?wﬁ, p
L Holmsens 25 is prcbably the sswe &8 my 48, Irom the hanging

 wall hes he talsn a-sample which showed 28.26 ¥ copper.

, Samgie by RObeits - 1 piece Bornite and two pieces slaty mineral
: - with plen 24 L.alachite - showed 13,05 % copper.

; ADQLF, ;rench haviaz in the bottom asnd the South and & 3.%o 4. cm.. .

! wiﬁe shist rich 1n Bornite surrounded by slate with plenty sedimen=

tary Eaiachite. In the Korth end is no ore.
" Sample by Holmsen / 3 0 42 / showed 15.7€ %L by C. Roberts 12.91 %

cOpDer.
ADOLE. Barrow streake of ore rich in Borhnite.
no Slbte witn sedimenﬁary Halachite observed én three -diffcvant

P
oy a

plecés. 55.
iﬁﬁxﬁ. : A trench more .$han 3 meter deep, fn the ‘bottom.and South end

af’wﬁich an crestreak can 08 followsd, rich in Magnetite, Bornite and
copperplance. xhe ‘whole streak is hardly over 9 cm. and the richest

or: only aucut 2 cm, ‘Heer the open is no visible ore,:which seems tv

. .
Ciom . Cocmge Y de & e, Y3 L.
. e A Y R

inaicate that it cgcurs in lenses,
JOHN. A 1.5 to 2 meter desp cut in which at the bottom and the

southd end the rocz here and there 4is richly impregnated with Bornite

and copperglancs on a width of not more than 13 cm, At the South end
is 8180 a eomparativelg pure Iron-ore 15 t0 21 com. wide.

1’gg§§. Fine Iron-ore with Bornife 7 'tc 8 cm. wide visibls: on a length .
of 30 ym. The Horth end covered and it Seemm o dizseppesr -upward and

S d ey e

to the south.
ADOLF. In the foot wall of this bzout 2 meters &eep trench is &

3 to 5g or at most 10 cm. wide stresk of Irom-ore with sopper...
Poseibly is this dcnﬁee%ed with & strsak of very fine 10 1o 16 cm.

wide ﬁagnetite; Bornite and & considerable quentity copnerglance

"~ located a fov neters orth East from this trench, -
’ ISiX. The trench is loctéed high up on the steep of the Mountain
and has been worked in the upen to a srear extent, The length is

N nearly 23 meyera nt the &apth 18 very Bmalls : Thitane ogr ol

SEEO El
- - L e T T T i
: <807 I G F Doy 4

AL T




~ A8 1s showed on tle appended map / Fig. 6. Sheet IV / ere thrée
distinct orestreaks vimible of which one may be followgd through the'
whole cut. The other two seems to be tapering off and gradually

disappearing, altiough it is not known whether they do s0 or not,.

Podlowing surveys show 4he iisnesiticn and

natures of the Ore~shists,

- o

W g ok
5 ;:J,}Qg’ﬁn

- Crossections.

B o ‘3”%’%5,’7

2 b
[ESR SO AT B R S A

Orestreak a, 18 om. Ore, of which 9 em. in the hanging.wall is puré

and ‘rich, ¢ - s D we o

~ Hornglate ------- 140 cms -

- Orestreak be 4 om., pure rich ore, 2 om. slate with sopper.

v o 0,83 moter mare ore to the Harth is the ore 6 cm. and
_the slato 4 om, wids,  cTatiitn . e
- 1.9 meter Horth 'of A, haes the streek of pure ‘ore’ only a width 0‘

~4.cm. and the length is 13 em, = -7« Pw ot owne

- Farther:Jorth is for a short distance only Irom-ore.

Orestrsak a. §&. em pure richiore, - o ° i
. Hornglate:=-te=w=-140 om, = 4 1% 0 i, b ceeple sl ten shn

| Orestrsak b,°6 om, Ironore with copper tapering’ out’ 4 the North.

’%7€*§ 5 4 Less copper t0- the South, At“théffodﬁiﬁéllﬁissv cm.fég“
©o7et 7.7 copperbearing slate and in the'foot of*this egain

2y B

[v6 em, mineral rich ‘in Iroa;fformiﬁg?agé%g%éﬁ%éxibﬁﬁirL*

« -~ 62 the streak té*the North,

g

R

; The strata are here cut by & small heave leaving’ 70 W.

 Oredtiresk a, 4 to 5 om, lean ore, p-incipally Iron, North of éhéﬁg%’

..--heave 1s no ore for a dietaaee short. 2 a meters Earﬁh%“
- from XETER S

‘ie & streak a2 6.5 cm. wide, and pxinoipally

v« Ironore with very little copper. Borth ‘and South of a
band at this point has exploitations been carried on
~conmpearatively deep, indicating that the ore has been

rich. aner en m B UER 47
Hornslats ee-cae- -=- 143 omn, ¢ Le un
Orestreak b, 4bout 5 cm., ore, : G ELTLLE BaEia
Leross a smzall band, S SRR -

Orestreak ©..3 em, pure rich ore 7 em, leaner. Thia 8tr%ak &cnﬁeét%o

the Horth obliquely cutting fhe planes of stratifieatioa 1n the euaf,;i‘

o & g -
Ve

elosing RoQka: . =~ ° : - oo orar oahiu




Hornalate sceewe-w-=50 ¢n,
Orstreak a, 4 em Ironore.

Hornslats ewew-----120 cm,

- Qrestresk b, 2 t0 3 cm; Ironore.

| Orestvesk d. 7 om Iron-ore with grains of Bornite.

"Hornslate =-=------146 cn,

Orestreak o, Aboult & cm., lean ore.

Orestresk 4. 4 %0 5 cm., pure rich ore. This is surrcunded by & sla%é

- ‘partly rish in Bormite at the foot %all 20 cm, and the

P

‘henging wrll 7 em wide.

'?ﬁrgs,ats~--~~~*-~~1?u CM,

Orastresk a. 4 0 5 cm. comparatively leen.

The pure rich ore is a mizturs of Ezgaeeité ° Barnite and’ copper-

5§:* ; ’giance.émhe*leaner cf partly HMagneilte with copperminéral and partly

dornslate vitn 8mall lenses of Bcrnite &.s.o. &s is shown by the

crcssections +he rich cre is at present to be found principally
a% boua end of. the trench bu former exploitat' sars seem £o0 indi=

.oote that itAalso has occnred in-the -middle,-4- samp;ewofcrich~0ro~fr%m7

[N

the North end gade by analysis 14,28 & ‘and 0f the “surrounding ore=
bearing slite 5.45 £ copper. A sample from the South and of the trench
showed 27.72 % copper. Undoubtedly 1s the same vein aé‘%h&*dﬁéifonnd'

s

%0 meterc from the East muuth of the level and which in the discrips

tion of the level is mentioned by 4.

5 4

R ‘Vnwv

‘Pkenstam described this trench by the name of Zaoharias Stor-
grufve and gives the width of the orebearing vein tc v or ‘s in;heé“"

and & smaller one parallel to tﬂis on a &istaace of abouﬁ 2 feet to

3 inches. 4 samnla is seid o have shown 64 & sopper “and 2, 79 “10&" B
silver pr. 100 Lbs received pure copper. An other 15,76 £ ref in&&
copper, '

JOEN SUOGRUPVAN. In this sbout 11 meters long pit commences the

vein in the South end sbout 1 meter below the opéh5ééféés£§éa§"¢%5?§«

Ironore sbout 5 cm. wide. 1.4 meter below the snrface it is" only

2 cm. and consists of Bornite with ‘Ironore, In the stript snr¢aéay '
o? the Rock South of the pit is 1o visible'ore, vur there are two
fissures of which one“obliqnely'cuﬁs{tﬁé téxtéreWSf the rock and

the other follows it, and it is very likely thax %he arestréak 1611335 

one of these, if both are not crebeariag. 9i»<A‘ff;“&f




The rock in’aﬁé'srnana“the pit is a greyienh black fine slates
J?hs orebearing zone in the bottem of the pit is the same mineral,

| Some*imes richer in Mica and pa:tl?‘é‘mizﬁuré“withfquartz¢aa&?se&é”
Zio:i Epidote, besides which often appears e slate with very much Hagnetite

. and srall shists of Jean Ironore. In the mixture of minerals appeer

-+ gtripes of partly pure Bornite of no grest extention, but very ofteh

: reoceuring. Sometimes they have & length of several decimeters and

ccoasionslly ocour lenses of pure rich ore 540 10 num, wide. The

slate 18 also dotted witha Bornite. N A IR

On account of the cccurence of teh Orve and also ‘beceuse

the rook at certain places being very clefty 1% has ‘been difficult

to distinctly define the borders of the orebearing leyer. Follawing
table ougth however to give & pretty true ccnception of the exten=

sion of the vein., Ll T

The Bo¥tom of Sn¥skiypzingen,’ v % IS

e s A R R RS

Disuance from- ?iéth of fi,opov Ay Soontneh uhadh Thisoowa Juetit
South en& in _ Orebearing ﬁature of orebearing 1ayer.

moter’ : ~ layer in cm. B
Q.JtVW%,hHSQ L 2 Bornita anﬂ Eagnet%te¢,‘ i
D e oy A Do nn o tho oner SwlPS

i;f:; “} m”/;so. ng;“ streaks of Bornite.q'ﬁ o

e ¥ “'»')‘\
P X uéisq ,,,,,,

2. - 60, Bich ore. Lens of‘pnre rich Bornite

L L 10 om. wide. o . Lt
R A TD- R T R A EEAAS RS Taavin LY ovss ool Ba oave
TN .. 64. S ;;?x
4o . ,J%V119‘ L Heareat the hanging wall is the ‘ore fairy
o w;ffja,fH¥ “oeeit 739 rich on & width ef10 0 15 om, emi
. perfectly. pure.on.2. 1o 4. cm, anr\hc
. aingsfeomparq§;§ily ri&h?0n325?3mi?f*

The rest leamexr., I

S5.. . 2243 Almost pure ore 6 cm. . % @f

7o . 60, .. 87 cm. rich ore. The rest lean cr~gauga.

8. 44, The mineral is generally pretty 1eanxora,
9,70, 52, At the foot wall 19 em. At the hanginga |
wall 13 cm.»Ore gauge in thefai&ale.

10,50, 40, Almost pure ore & om, “;pgx _‘f{ig

&%

1, . Close to, the Torth end ﬁ,ae the :

P
& narrowﬁvagnﬁqgﬁggg.ﬁfv

s &L
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To meke & true esti&sue of tﬁe amount of ore which could
be taken from this lode - which probebly is Fhe best in the
faeld - ana to0 determine the quality of the ove,. it would have
been necessary to 4o some blastiag on not t0 emall aca‘le.(ﬁ ‘
Eat as this not can be done during my visit at Sjsngeli I must

. confine &yself to be tskéng apeeimena of {the ore obtained from'
%fa few blssts end this wes &ane iﬁ the fcllawing manner.f V
va The whale quality of ore was raaghly ‘dressed ané wa?é
¢4 first céass ore and 58 4 sectnd., The first consisted of
yieces varying between i anﬁ za em. in lsngth, / 9na piece of

§ . almost pure, firstolass ore weig&eé 27 Kgr. / éfter crushing

% - ana &iviaiag they ahswed- . Do

e Ei‘i St qnality 3.8 50 % g§pp@r PRI 4 me 1l

P L |
%3 ) 2 na ',k“ 5 59 ﬁ Cw Se B 4

LA 7 o Both kin&s'coumé hava bean cleansed to auhigher per=

3
\

B ’«cenﬁage ‘of metsl. It is obvious 4hough -that thie ore ougth not

tc be shipped in pieaes, but -ghould’ 'be. conﬁentrated¢=which

‘“easily scoomplished as it carries very. 1ittle Ironore.

197 gemy PONDSEARPNINGEN - About 15 meters NE.from the new &rift

il gzs last”summer by‘fareman Lunguist ccmmenced a,trench,ontgﬁ

" supposed orevein, and he Tound fi ee almégt pure finely

. grained Bornite. Stript to its. full length. it.was, found o have

‘‘‘‘‘
& 5 Eo i

7" following dlmensions. ¢ co o oo i o omenrn ehn

igtahce from . Width of the . - - . S s e
the Hortl end orevein i cm. V Quelity v e
of the vein ~ et me e s e et
in meters. ~ S e

0. | 8.  Hormslate with' Bornite impregnstea
EEE oo and . in.veins .. .. ... . .

114 | A L "

0ud™ . . 80, o s
6. - Entirely pure Bornite, .. .

¥ P

o

0,9
'3-03 o T T Coraang 2w 0Tl A _—
1.6 T 2, " " "o Here istthe
streek cut at rigth angaeh by a
4 ,f1ssure;:1;;ed¢wgfgzgp1§w§e ;nd"

T . © . s o ro-Boraibes o, Lo o

1.9 . o Se' Eatirely puresBe:nite. .

: Zole S o " Be 1. rriow ”,': e ,"“ ’ t . - In the fooe

Smmnmt L et 2T sy a e .. . .- wall 48 Bornits fonnd 1n the




| ‘ snclasing Roek. ot e
3,04 © o 8e Entirely pure Bornite. R
3,29, 4, " " " Here the

vein seemed to end,

By these measurements is seen that the ore is founé in |
%he shaps of a very elengated lens sligthly cnrved and pcssibly N
euﬁtiﬁg the shists. L ,
E%i Spcn uhe suppasitios that more orelenses were laying
in the neighbcurhoo& tha blasting was eentinue& for a distance

in ainartherly &irectien ané 1.9 meter from the north end of this

”/éﬁpasighon a aepth af 1.5 meuers below the surface was en .other: small

s»x%a& whicg hcwevez soon disappearaé but came back by gaing down
25 a&. more being thers abent 30 ca. lcng ana 3.5 em. wida¢ Zhe .
Ber%ite contained here numerane chrystals ef Magnetite.. Time .allowed
not’ ﬁhe continuation ef the searsh altheugh it should have been of
grea% interest because if the vein has any. greater extensinn it 48
ea aesount of its puriyy of great value deapite its. small widih
Anslyse of a sample ehowed 44, .37 % copper. It rontains, very small
amsunt of magnetite genetally sc finely distributsd.that 1% iz in=

?isible. i ) : ; { ‘
JOEA" I8AX STOLIEH. Alreaﬁy Ekenstam proposed to drihe a.level .

through the mountain from the East side to the West to obtein. the -
ore from Rﬁsskﬁrpningen ana it is possible that the_ small .cut.which
is marked on the map Just South;qf_the Mouth of the presnet level

Les been commsnced with this objet in view, To form an opinlon.

~é abaﬁt the quality of the oreéeposit deeper down in the mountain giﬁﬁg;

. Holmsen proposed the now finished stulm, which going in ah E2sterly

&i*echion from Stollg*ufvan has & length of 61 meter end is 38 meters |
belaw 4he highet pcint in the field ana 12 to 13 msters beiow the
surfaee of the rock, ) V ) , i haees Faemi inmeSh
' Examinatioa of the da.rk walls in the Stulm is very timewasting
wérk particularly because the oopperminerals are. of almostwﬁhe
same colour as the rock., S0 a8 to not have to make this over again
an other time, below is given a éetaileﬁ desoription in which not
only lerge but also unimportant, and as fer as can be judged at

present, valueless oreveins are mentioned,




uaud

§ The aeaénremsnts are taken frém a plumhline 1n the East
0.8 end of the Stulm and the letters refer to the éataizea orosseatica¢,
. ./ Fig. 8 Sheet IV / The mineral 1s Homslate in the stulm as well
es in the Stollgruf?an. 1
 Distance ,W
&t the middle .
- heigth of the
te aeikostulm in meters

Lcoording to stat ement by the foreman were grains of

PP, 3.8“8g2 ’
'itf 1 i» Bornite found principelly - in the middle of the Stulm, and

Scuth Fall
n 1
id "

South wall

n "

" "

B e
Ea—. =
Tarm 8l

S
&
P
L,
€

6,8-7.2 Horth Wall

i2,5

i,

\" North waii

;Acooraing,tc;thevfcremaniwasféﬁring“thaswoék*?

& ouantity ore brougth om8 from hers conteined numerous,

about 1 cm, wide Pissures filled with the sams-mineral.

Small Bornite occurrence,’
Insignificant specks of Ircnglance anﬁ possibly

Bornite, - icn a7

Acearéing:tosstatsment was by driving‘the devel
found Bornite impregnated 'in a zone -3 - meters v
in-width, and also = smailexr orelens» fﬁrifsﬁg
Within & zone 5 t0 13 cm, wide is found Bornite
partly tined impregnatea &8s small collected
streaks Jv5 em. wide,: Generally‘lean ore, v % ?4'

Insignificant impregnation of Bormite,sd «icg 1z -

Win et By M e TG e BE S e g

found lenses of Bcrzita~néar<ﬁhe?§orthfﬁalliz
and a very narrow sireal was followed through

The waole ‘Arifb, o o, L Llivic mavs Tooianas

Bornite scarce impregnated in a V‘té’lﬁ”ém;%‘
wide zone, Richest im the neighborhood: af.a smalq
crock filled with Epidobessr +-0 2 o 2 oo,
Impregnated Bornite in ‘two ‘zomes mot more than

15 em. wides . -oie ol ove o *w:* tha

According to the 'foremsn was here found ‘lenses

of ore near the flroxr, i+

i

L

According %o the foremsan'was here founa‘as

C e
narrow.orestreak, ” "/vloum a0 tha gimn osn Gty
M sl w M T e e s iMese e 3




15,40 N th Wall

1617
20,60 "o

21,9 . " "

sa.ig‘ o

QSGarce spots cf Bcrnite.

\4 to 10 cm. wide seam ef Ir&nzébre theh~can be

the SOuth wall Iron-ore 5—4 cm. thiek gens~ 51
rally very narrow but ni at the !oot riah in

as impregnatea in %he rock on & wi&tﬁ 6f 4 to
15 cm. or somewhat wider. A li tle mone %baﬁwsrd

en e distanoe of 82 em, in the Horth wall ana‘»y

'orevein, is en other smiles one 3' to8 cm.:?g

wide. Both have ‘an’ inclination of ?0 ﬁ.f”“
mskérpningen, and / in the desopription of
thia / is ealleﬁ a. and b,

‘kregarﬁing width and metallic perwen age og‘

,copper.

wGde
42 t0 3 om. wide fissure inclided 50° W can’
arift, - e, v —

According to the foremsn impregziated Bommite. -

4 narrow quartzvein with copperpyrites can be
followed round the drift. During the. work wes ¢
aeeoraing the stetements found partly Bor nite

anﬁ §art1y ceppgrggritea ‘mostly in gmall qusnti*%?

ties, in and araan& ths qaartzvein an& ‘also

B

G

mere westward.,

Scaree impregnatisn of Bernite on & width'ef ©

G A . ..
L I S N N T T

0. 2 to 0. 5 meter, T i

In the airecticn of the course ‘occurs’ Bornite
R e K TRy f"v;’“» g

but nct very much.
ﬁarrow ataeak nf quarts with cOpperpyritea near
the rao&. Then impregnated Bornite and pyrites

i e

fo* 26, 3 meters or somswhat farther.

i T oser b e

4followed from the floor to tﬁe rrbf an&’élso in -

5

v

 Boru1%e. Boxﬁite occurs also in iﬁe “Foot wall

;

_65 em. in the South wall Arom aﬁé%e dascribeﬁ

cer ¥ 7S

B s

xnese Iron-ore veins are undcubtedl 7uhe

same as tnose wnich have been expoited 1n R&sn

'

¥ 3 3 E
ol e The

They ure very various in the opan an depth

gt
A

PORRCES TR 2SR~ U 4 1y .
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A |

47.8

50,0

Horth Wall

. afier a new blast ebout 60 om, wids at the floor,

. Horth waild

e s

Tl

' South wall

. ted, This zone is mot shorply defined, the slate
. arfound containing scattered greins of Bornite.
, ;By driving the level was;'aceoréing to state= .

By speeial bzastiﬁg a sample was teken from the
~ Horth wall end was divided in l:st quelity ore .
(swithfoantiauoas,streéka‘of’Bcraite /»9ng /
R;ana secqna queality wéthﬂsmall lenseg and gezins,

.. Analyses showed however no great difference

- Bs75 %’copper‘

‘undoubtedly the same es im the ome . “in the' cros'%«*

 from the surrounfang harder slate. ‘The whole width
" 02 the orecarrying zone gemms £0 he somewhat f”

" larger in the level.

In a zone leening 67°, 40 om wide in the roof and

contains the Hornslats Bornite, paetly as numdous
streaks or small lenses, partly finely impregns=

ments, found enly small scattered grains of Barni%#
on a width of 1 to 2 as%ars in the Sauthaﬁa1¢,

ghowing however %hsﬁfthe oresone continneez%e«heré;

in Copper. The first gave 6.50 % and tbe:geeond

A sureak of Bornite 1 cm. wide is cut near the

AY
%
¥

ro6f by & small cleft. In the foot wall are,

&

na. .ow streaki of Bornite on a wiﬂth of 30 cm.

- As is shown bg the crosseoticn are yrabé:ly

oreveins e, end f. an& the mineral 'be‘t:ween\‘faii’w

eentinuayion of the ore in Skiff erszﬁrpningeﬁu

The streak of Bornite at £, in the lavel is ?%\;

'\-;‘ .

JI?

AN
secvion of eaid trench marked a. The minerals ‘are %x

at both places very similar, cons;sting o:'thina‘?f
1y folieted green Hornslate, d;stinctly differaat |

¥ g

A

s
N “ ey pet gem
B F £ ST B

Within a w=idym zone 30 cm, wide Ieaning 67- ? and
followed nearly along the whole wall is the rock

richly mixt withBBormite es streaks and linea.”ﬁ

A dressed sample / 32 KgT. / gave 15,09 % uvopper.
In the direction cf the ecarse was now in the

North wall found very little Bornite, dbut by
drivine the level was found fine ore,
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PO, e 4 . o s < ¥q

_JOEN. Nerrow unopened vein of ore with Iron an Bornite,’

Probebly the smme orevein as Hio 63, Very fine ore but marrow, Hot
opzned, If botk These lodes are the same the vein is at least 29

meter in length,

66 Four small trehches without any visible ore in eny larger quans

tity. ‘From one of these openings, or from an ather at present £illed

and ‘loceted close to the smsll commenced drift South of thes now fini=

shed one, originate probably the small heaps of fine very peculier
ore which is laying r distance below the trenches,

CIADM FELEMA,

Only two very small orelodes are mown within this olaim namﬁlﬁ
;rénch on a 6 cm wide stresk of fine Iron-ore with Bornite, Hot )
known on greater length then £ meter,
Sm21l streak of Bornite and Hornslste,

CLATLT GUSTAR, -

Very small vein of ore,

Trench:in thé South end of which are seen twi 1ayers of Iron-ore leang

in acpper S em. deep and on a distance of 5 cm, from each otner.

G Lé?SKﬁR PNINGEN = is located ut the base of one. ta the )ik steeply

ralsing mountainslope, and is about 10 meter 1ong 1 to }) meter wide
and at the hanging wall hardly 3 nter deep.

lhe ore forms several well éefined eomparatively wide shisty

coéies of which at least one seems to have s yretty large extension~ 

the perventage of coprer is low,. Fig. 3 Sheet IY shows the bogtom
of the cut. The rock is Hornslate mostly rich in Kagnetite gnd within
a2 certain zone, between the orelodes in the South part of the opening,
having numerous plain chrystals of arzenikpyrites.ﬁAlgng thg hanging
wall runs a lager 6f liméstone surroinddd by 2 clefty and s?istﬁm

mineral, mostly oonsist:ng of Hornblende, some Chlorite and Lime=

8par a.8.,0. These layers shows evident signs of having been strongly -

coupressed,
"7*N”he orevein, having a width seldom ez%eﬁinb

i

Tnis is nrobably the reason why the lode is wall exploited although o

\\




%0 cm, consiste mainly of finely greined magnetic Ironﬁére.‘zn the

South part of the bottom and in the South end wa%l,uwhere several
"3I JBerow. new streaks eppesr, containg the ore much copperpyrites and some suls

6l ot T"Zexi phurpyrites which sometimes are evenly distributed, but ofteh colleds

ted in small irregular lumps or netformed branchy veins in the midile l
of the crestreak. The seme mineral occur here more or less in the

1 surrsnnéing slate. In & pari of the Zast vein, close to and in the

South end wall contains the ore, on & width of 8 em, pretty mnch
Bormite / on the: drawing shown as pure ore /. %he presgent ex%ensien
of the riel ore is oniy 0.6 meter,

Forth of the trench are both of the limestone layer and the
orevain Imown on-e length &f 15 48 17 maters the last having a
width varyinw Yelween 15 an 29 omb and consisting & partly Iron-
ore aa& psrﬁzy Iron-ore with copprpyrites. Earther Rorth Las the

‘ Ironore wi&h@nt,pyritestbenn'oﬁser?éa on two places’viz: 30 and
:‘fkiﬂq ’j 42 meters from the Horth end of the tyench, .-

2 ; 4 sample of the pyrite.ore taken in this trench ana frevd from
%c%ﬁ gauge end.pure Ironore shawea by Analmsis“d, Pﬁ ”'eapper, ,

Holmsens sample gave 5,63 y 2 IR

In the South wall was in a cleft Pound native coppar in & smalz
guantity, - V%
From what is known from present, the ore in this lode §e of
two various nsatire to be ezploiteé profitedly, " partieuxarly as i‘
seems to be generally lean, but because mush work hes been aone ?here
.the trsnch ‘has been sccorded an extensive descripticn. 5 T, X
Already Ekenstenm dissuades farther exnlo*tations here. Fe
staﬁes +hat a sample enalysed at Bergskontoret &n Helsingfors gave {,"‘?

i2 # zaw copper, Several others gave not Pully 0.1 [

Trench about 5 meters deep in Horuslate with nnmeraua'fineg#éins

and smzll lehses of copper pyrites and Bornite, ﬁhe&laSt'scarce. Any
collectsd ore is not visible and both minersls seem to occur in-
pretty small cuantities, Holmeeme sample from here showed 4 7% coppsri

CLAIM GABRIZEL,

° . . B

BGRﬁI?GAﬁGE§; tnie’ 1)&9 vas &180075:9& by foreman Lun&ouist 1891,{f

it &iffers very materially frcm a;l athers in the fielﬁ. xhe ore

PRARC DN & 4
£24

RS
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aaaurs hore as veins snd fisaareveins geaerally abrnptly ca?%ing %he

wre of the encla ng roek which aensists cf gray ”inely gzsiﬁe&

2
- ¥

~lafr @6aemb;ing creis ané is very &ifferant fr%m the aréinary

Harnslats. It ELOyes sbout 55° . ?

At *he ' .se of the ZHouatain, which raises steeply westaaré

apreur ﬁollcwing veins znd k‘reaks s%swﬁ on the map a8 ?1g. ? aheet’Y.

8. ﬁaneis»s of apparantly pure fiﬁé iy graineé homcgencus »srﬁite. iy

A O At e lower end it is 5 em, wide, higher up at cne pl&es 1 to -
: 3%;giﬁzf 2z em. ana st111 higher, far a length of 0.5 meter 4 ta 5 cm., Wii
R | &haa ogain narrc%ers It ecn@aias at one place a little q&arﬁs. |

L. A smalx fissure filled wi%h Bornite. ‘
. ,in 1 smaii offset geing in &iraetien b-c 8pp8§:/$ pare fine
Bsfnite in a lensshagea he&y 66 em, léag and &% zeast 32 eM,

 ”%1&5. It seems to allow the plaﬁes of ﬁhe eaiztu ana eentinues

AR

retorerlf '%mor» or zess wids %o the highest branoh of the vein. -

s ren ﬁ;f | ;¥It may alsc be extended in the a%her direetion.gé x‘gi/;ii
S5 A ‘;’,’ 4. f"E‘.s'aj.u be follasea in plaia ana in a small pezpeniie *éfggéiSTféﬁ
was gtosf *cr & iength of over 3 meters. At the lcwast po;nt 1t was | %
prenricr geeoz’&ing %o statement about 20 om. wide and cogtained pieses o
al = i e s ot gauge. Highnr up is pure singulargy figje Eornite of & width
Whiisung not less than 27 cm. but sometimes exc: :ing 30 om, or mqre‘

% ;;V ‘ In tne upper end it ié éiviﬁea into txo branches whiuh sea% :

sy Qggj o to ,aper out to no*hing. the 1arrest probably reapge»figg highest
Pevosaf wp. The a.ewer pert of the vein is hiéden vy the. sod ";wnich E
SRS ’::J ﬁ0? wag remcveﬁ vecause it woula ceve taken tco long time.—qy

A Lo Stript %r nsarly ¢ metors in ‘““Qe S‘ﬁee@ %11' 1’*"“’9“ down °“*“ﬁ8 |
v | S the plans o staatification but at the upper enﬁ showing a
X teaéeucy to £ollow them. Co? ‘sts in its uppez part of at 1east“

"9 %o 10 cm. wide lenses ani a1l atreaks’ of eoarsly gsaineﬁ iﬂﬂ

;pvrs Bornite. In the lower part is & more continucﬁs 2 to 3 o

- k,gr,
Ly

;>cm wide vein of the seme minernl. Small fissnres, sometimes 2

%o 3 cm. wide sometimes narrower filled with Burnite,
B By th*s deacri?ticn is clea%ly shown that the‘Bornite~w R2)
appears as filliﬁg irregular fiesures whioh not have sny greater
extension in an Zazeterly Girectlion. T¢ the West they are cdvered by

the soil, The 2argest of these xxm nae & depth of 30 om. or more and

il mdan B Blems Trieemaldm wmddh wavr hioh ravrnantacs af navnar.



... tissures as these not shiuld be connected wi%h»allsrgérsbeay éﬁiqr§;§§k

f; +v- - ~Rather large trench in which at present is found.very little

')
A sample by Holmsen showel 42,82 % end by C. Roberts 54,76 % coppe¥e. °
it would seem sirenge if thégzaraitg céntaiaed in sachgiargg *

in the £isl8 and on the depth, : R
‘Trench on & very fine ore consisting < ebpéérglanee, Bornite

and gsgnatite‘ In a losse piece the hhicknass was 15 om, In thepit -

where the ors forms the

‘fxaﬁé'sapperglsﬁée, the width could not be geaeursd¢ South from here th%

¢ ;gzéﬁh is about 10 ecm, It is 1ikely thet the fine ore appears in- lenses
‘75,
"4 cleenséd -sample of the richest ore in the trench showed 19,34 ¥

tﬁﬁﬁ;%éﬁt the ofestrek connects with the one in

snd one from the surrounding orebearing minerals §.95 % .copper.

‘Holmsens. specimen gave 12.67.%. GOPPETs ittt

‘s

5 ‘Prench-with small streaks of Iron-ora in fthe South wall and dottom..

P

In %he North wall two.1l to 2.8 cm, wide veins of Boxnite,*wiah run;

g :

: %agetégr when the vein gets & width éf 3 to 4, 5 ‘meter- far 8 ﬁietsnea
~of 6.3 metarg It runs then suddenly 1&%0 Iron-o0r8,s --: - .. - ﬁgééﬁ

-78 -Small trench in Hornslete impregnated scerce, with oopgeryyrites ai

gﬂlyhﬂxPﬁfitﬁsa Cho Lmut ol wnk e T rpnteals Wog fﬁ%&é ?&f
ey e s e s L OLAIM THILDA, o~ TR J¢$W,=4gzﬂ>g R,

cepperpyrites impregnated in the rock,. o igggf, ﬁia%‘ia%‘_
in-0ld Ore- and rafuseheaps is found & little. copperpyr&tea,

Irom-
“pieces of mmppmxglance - and some Bornite, Gn»account%oiwg;sta:e@ent;ﬁ

~that gold hed been noticed 2 specimen wes téééﬁ of the ore, waickh ..
~ha¥evex,shcwed’no trace of gold and only 1.39 % copper. .

Holmsen says that The restreak consisting of Malachite, coppera@
" pyrites and Iron-pre is 4 to 5 inches wide; higher up in the Ebunzainxﬁ

8 40 11 inches and hss a large extension lengthways going in on Claim/'

Gabriel. Ekenstamf seys taht the vein is S to 12 inches snd about 100

to 120 fest Zeﬁg‘ ‘ : C : MRS UTIE S TR s

4") A niece of ore brougﬁh by Lnnéauisf 1891 ‘ehowed 64.12

%‘boﬁyeri%hi§h
geems-ta indicate that this ore contairs cépperglance, b

Ers - P A PO e C e s
B o
L& i of: 2
Gab A s e LA

e g
W e
S ——————

and it worth wile %o investigate their nature aﬁafgztensicnhbotﬁé,ﬂ;;»»

middle pééy iz a layer of Kernblendé;»Bornite~i




Long with this vein is a auartzlé%é?e to 25 om. wide(d

5*§Q%f§ which at ‘present cen be followed for 17 meters and prodebly hae a stil

Tuf . - LAIM BERWDES, . : -~

a{%hiﬂ this cleim, located on the west part of the keuntainridg%
° end exteuaé*ng over the low ground South of Sgaggelitrﬁsk ‘are seversi
a%eégaosits of which i01liwing hrve been ezzmined more ore less

thoroughly, o f
In the lorth end of the Trench, lééa%sﬁ in the South slope of a manntaéai/

is a veln of Irom-ore with coppervhich however not forms a well ae¢ii%&

5y shist, but aspears &8 more or less impregnated in the encloding rack.

21 Barnite is alos found in the fissares running across, Avout parallel

‘£ smell trench on s Baraite«%earing shist of Hornslate 8 to 10 | i
om, wide, evidently being a continunstion of rhe orevein in N:o0 80, |
The ore is lean huﬁ its seear?énss is 'of particulay interest.
ha Bsrnite appeers in small streaks within well defined shists

1 slteugh 0% perall 1 with these, but cutting.them by an;o%tasa angel*,

- Small %reaahes in an orebearing zone -gbout 20 to 25 omy wide,

¥

& Zarqer eztension Horthward end.connects with the ore.at . 83 in E&P&'
| rants, After blasting Seuth of point 82 the ,orqsfrs%“@.fmé to .
féansis% of -two: resp: 6 and 10 cm;,thick .ehists of ore,*éivided by ani -
-orebasering slate. 9 em., wide. and borderrd. on one side by. the same . |

‘minerali,-At some places was the width of the. ore a 11ttls less than

.9-em, The wein consists of dense Iron-ore. with vazioas perceﬁtage‘

- of copper, here. and thers seemingly very high. Two semples showed only

xeep? 4.89 end 0.44 % cobper, The firet was. ‘teken from the Horth gbrﬁ

of the vein and the other about § mepers more. to the.3outh,, e n )

-4 semple brougth by Holmsen / not known from,which trench / showeﬁ‘ i
14,19 % end one by Roberts 5.68 & 7 COpper,.:

A KT PO R T
v 3D fraer these

T e £,

CLATH EA%ARAL’EE. R I L S T

o

LT - s e i gm

- Trench on an at present insignifieant orevein consiating of Epiaaté’
‘and Bornite in seams and fissures. Rhe vein can ba Zollowed in a uORth%
‘ 1y direction, . . T , . -

On a distence of 10 meters from 83 is & amall trench on. Iron-oréi;
v and fine Bornite in lenses and veins, £ the erevein~stv 85 connecta 3

“#@mxx with the one at 82 it had & 1gzgth of at least‘és metera ana




5 Cut in slate without ore,

... and.which asem to be of no value,

"] Small trench on s very namrow vein of ore.

= apegk ‘of,
QSngz trench in copverpyrites asfsffétieuiated;mass;f

?shcw here and there impregnsted copperpyrites, Bornite and, copper=

[

fthere ere every indication that they do.

?ithin the clain ars seversl ereléées whiah nokb. nave beea examinéé

*

CLEIIM ERIK, | R LT P

'SECGEEB:§2§RI§GEEES

wt

SELMA,

withzn this %erritery ‘has not been found ore of any qngntity to -

VU OOERMAN, - PR
“Ir “the trench are ssver&l shists, the largeat 18 ¢zm: wide. They

s ok s b T LR, w B e L6 02

~lance aﬂﬁ chrystals cf mgnetite, . U T RS

khvmall treseh in &irection 4f bf the strike from Lizo 87.

7;. ’“he rach in anﬁ araun& the Xrench, where some work -hes beenaacne  *

- for éefsnding the claims during 1894, comsists of, partly ﬁornslate

oo @1inﬁv miﬁeral ‘with numerous veine of Hornmblende., Bedow the trench
33 contaiﬁs the Hornslate a not very thick layer. ahowing xhe texture snﬁ

: proner%ies og Mica., e e, ;’"

3agne*ite and Bernite « The wi&th cen not be meassured with kix any,

;he ore can be foilowed thréugh the whole treaeh and. consistsﬂoé

aceuracy bat seens not to excedd 10 om, ¥hile working in;this,tréncq

&ari“gtlaspwggmme:,was at Hio 90.8nd & 1little to the South from there }~

found twe lenses of Bornite. The sige of these could not be deter=
mined, From one has however been taken & piees of almost pure miﬁeral -
heving & 1eng%h of 30 e¢ms ond a'vwidth of 11 om, The depasit was very
fine when the work was stopped, but the Zornite is likely to éppeér e
in lenses and seams not in a continuos vein, ’

Hesrly 30 meters in direction ESE from this trench is anatéher

Lo 2 ol Thaad

smaller oub im which the slata 15" somewhat émprrgnata& aith oopperp

“?iiwi“h small brown bodies =L probably rioh in Iron and partly of pecnbagr é; £

s e+ < s e




WTTTY waeesiee Ak BUU UPUALIE BEE VWO QLo

a stresks, One is & hardly 1 em. wide fissurevein of Bornite and the other
Abasa | & grey flinty minersl richly impregnated with Bornite in nerrow net=
B rotre 1 formed llnes, The widt of these iss in the trench et present, herd=s -

iy more tham 10 em., but dn the oreheaps are found rieces with 25 om

wide rich ore, &n acecorfing to statemanis should the Bcraﬁtekaariﬁg
layer et one ¥ime hnve been sbhout 1 meter wide. About the sxtension
in the field nothing cen be known without further work, A preliminery
enalysis of this ore showed nesrly 13 A aﬁéper, o
In, and & little to the South of the trench is the porphyrie
gav351ate sox~times impresnated with Bornite end probably alseo
capnerglance for a wilth of ahout 15 meters, of which 20 om, is fairs
1y rifh, The Imown len?th of this Zone is:about 30 meters, At the
South end are several -small peralliel Zones, meking the whale widtk

~here about 6 to 6 mefers, The deposit deserves %o be more alasely

exshiined,
T | ELIEY, | S,
A songty
‘\ » zﬁench insa pevuliar porphyris ﬁaEaBZaxe with small brcsa Llinty
jw; “bodles somewhat impregmated with Bornite. |
; “ ; Bornite sn’ copperglance with Ironore 10 to 20 of perhaps 30 ¢m., -
ST L { ’ . . I ‘

in width, -The length unknown,

- Trench in comparatively goarse dornalate with some Bornite as a

PRI A2 et

m

eticulated mass or small lenses or straaks. £

‘ A %hiagy fcliate& 0 5 to 1 meter wide stratunm of Hozns sﬁée
faifly richly 1mpreyaated with Bornite end ccpperglance; ‘
') On & distance abtut O meders from the bordersngﬁiﬁst the
Gabbro is a bed of Hoenslate, st leagt 10 meter in length, " impregs..
nated with Bornite. In this was also fonnd & lens of - ﬂailrly‘pure

Bornite about 3 em, wide snd 30 c¢m long.

m GB |
8“514 trench with no cre*’/'y - ;
Trenches and workings in Hornslate without ore. Only very Iiitle
Pyrites and a quartzlesed have been uncovered.

FISA,

Trench and wark for keeping the Claim showing enly*scae¢p?¥ites.N;f

" n " on " with very 1ittle Bornite;
] ?hia?f%ﬁ%*' Hab UOY beie [hadel @n tﬁe“m§§ wlth exaténess,




ALV1iHe

, fgé Trench and dafenﬁing work thrazzgh which & very amall and esn
00l Anmwal?
vain with sulphurpyrites hes been uncovered. Besides this was found

j; grains of Barnite.'

srcnch an& defending work for 1894 m ‘bhe steep sl@e tc%sar&

;ast. A very fien nesrly pure s&lzsharpy:ites hes bean mcaverea on

' ‘ength of ammt e meters aﬂé & widthe of 3§ em. or &883& Analysia
showed 40,16 % salphur and ﬁraeea of eepper. oz galé wes no eign,

2y

iere. L . .. SECURED TFRRITORIES 5AST 07 THE REG szmg c1aDs

SR ?mgfzms,

©1104-106, ‘Two tremches wifout any copperoze to spesk o, " VT *

ey .-

T e T ot ot p

Lo . BAXTIUS,

. ;.ranah and working measured ‘ésy B, G.Lunéquist who 8lao ‘bréngth 8
piece cg. ore,. of which half was !ua soppexpyrifes. partly 88 & xan S
tieulatea szass and partly as thin shists. He seid also thet the o

seemed to. appear. in lenses end stresks on a width of & to .10 em...

P asifod @‘?. .. The rock is for & small par% richly impregnats&,with ;ayrﬁ:es.
’ Eo work cf smy kind has- been acaa. AG sm wtaa é’}vf»;i:»; Yrpirpre

r g me i *%' o T g pe e wppthy ah Melanhiine
 The' Homsla’t:e containe a nimber of narrow shﬁéswo‘t’k Ié‘omofe

with scme copperpyrites and possi‘bly also chite. Hone of thaae
lokke& very Promﬁsing. o @H»M”%ﬁ %
AZ&N,\
éar;ccw Bemita’naaring orevein, rrobably continuous . for.za 1ength

of &u leas 65 zaters. Lo blesting done,.From one.out,.where uor}z hag.
been goiag &n for &gfanaing the cleim ,/ the location dnknown / in
this, territcry, Lunés‘éigsg brougth pieces oxr uornslate with sipesks ang
grains’ and Bomite.l;e also commnicated thet a lens.of such mgpggzl

has been stript for a)length of 1 meter and & width. 0f,10 to .30 cm.,

LUDVIG FEEDRIE, THEODCR,

- .
«.»*@ .

is *arevieaaly has been mentionea farms the Gabhrcf\maes which

rans Zrom Gl&im Gs’briel to ths ‘South end of the’ Gra-'fiel& a mozzn‘;ain




R

,;sagﬁetic Ironore not more than 15 em, wide laying% parallel with the

ghists of fine megnetic Ironore. The largest is; 38 cm, in wiéth and

nated with Jﬁgnetite’ ‘Above tne %rench a pears pretty mnch éalashite,
%n yhe sur;aca of the rock which’ indic&tes that‘ﬂﬂpperore is*to he .

very steep on the Hast side, Af the foot of this, hiéﬁjﬁp?cn the
slope, runds the Hornslate in the opsn end contains small shists

of Ironore, wkish have been stript through & namber of trenahes

within these territcéfies. S A ‘3»1 hpps e g ';gig
N

‘In tremch H:o 110 iz the ore magnetie %1neb1aek in cslsur.\?ery
porous end forms & veinshsped aeﬁeait i8 to 21 e&h wide vhich'™’ S5

ctits the texture of the slate et a gharp ang&e,»

At H:o0 111 are nerrow stripes of xagnsuic iﬁoncre in X raﬁhar
t&inly foliatea layer og argilli%e‘ A ecmpass gives very strang
ia&ications ‘but no collected ore hes bosn fanna. (ot s

" A% 112 and 113 has been found a srongly ferréginans argilliﬁea

At 118 are three or four shists of very zinefasnss and brigth

texture of the rcek. They are %:anéﬁy at the enésf@pd graéaally

iwiddling swey. . . . %J.,y\g‘ffgw,ww@ y

- At 115 appear in sn‘sbaaﬁ 4 meters wide Opentng in %he scil several

¢ #

the others . only-e few cm. Ehe shists are branehy and aiaaapear gr&ﬂa
ually in thé'aornazate which 1s of en appprenz slaty texture, '
At 115 ‘{s = body of afillitve 25 to 30 cm;*Wide ‘richly’ impreg-

Lcﬁna or ‘has besn found ‘in the neighbcurhoo&'
o At 117 18 a pretty stong eamaaas—inaieation “of” magnetic ‘ore.
Any eolleetea ore has not Leen i’crtmmF but on “a'width o2 1’ meterwtha

B R oy €T AT ey A B »Wf*v*m*-m}
PR O TE RG A L AE [ERE R iR

Pock is very ferruginoas. o
- In the trehch in tne sail at’ 118 are ‘in the” Hornsiaﬁa several

ienses of QSgnetite and demstite, One 0f these 1g’ about 2,5 meter and

ﬁhe othar somerhat 1arger.‘¢he width varies between 5'and 50" cm.

Y Z:N [ s

a part of tne ore is very fine ‘dense enld brigtha
At 119 are two shists of Hematite on a &istance of 13 cm, - “Prom
each otner. One is 20 ﬁo 35, the other 11 e¢m. in thickneasi‘?he”lagt’

. e BRI o % ke L NP
; 4 N iy o TR U

tapers oat to the Sauth.

44 120 have Eeen oncovered seversl teds 01 §§€ﬁe§1é1fr5B5?°’0ff

24 OMe wiae. “An cthef’ ls a%antﬂs cm.:’ i

which the largest 13 11 to

«
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“¥ = TmevUee scercmsavivacu VA€ LTONOTE In Beveral of abéve
tove . geseribed trehches is very fine, but aspesrs in 811 known éeposits
2USCR I only in small quantities aﬁé are not of any value fcr mining.

There is no 9rannd for & sagpasitien th&t thewe may be found

larger deposits e& Ironore and the small la&es ere at present

TeT fan az:??:"par‘icnlarly interesting c¢nly becsuse they mcstly have been fsuna
UEed et w07 o carry Bornite and Gopperglance end that they not seldom run inté
LomE 3 B richer Capperozes, This was showm éaring 1894 1n the ter:itary zuévig
Fefley z;;;{;; where according to Lanﬁeaiat was seun& an srebea 1@ to 20 cm. wide

J',"‘whée% after stripping for a leagﬁh of 3.20 meters shﬁweé besides
| uagnetite sdado Snlpéhurpyri es and Bcrnita ; 4 pieae ‘brougth home

“looked to be very rich in oovper. §é,
é%

SHORRE, - B _*1

‘Within this territory has mno%t been found any eéllectea ‘ore,
- Only feint indications. of ﬁagaa@it@faeaosits by Ehe%&cmpasse'

N
*
N
B

OREDTPOSITS in UNNA &LégéTS

; g e
b

S

S:angeli ana SOnth

wm

About 3.5 kilomster SSW £rom Grufberget in
- ol the valley bordering Sjangelifjellat to tne Snuth areta few low

Ariane e

hills at the foot of the smell ridge aallea Uhn& Alakats. Eére is  ,1%

e 45 &45 ”

& small territagy’whieh on aceount of orea founa within its hound- }'  ?

C r;;:

'aries ﬁeoerves $0 be mentioneé* It belongs tovm:.%qaéobi though ;
three claims called Carl, Custaf ana Oskar, W1ﬁﬁ§néthe territcryw& ‘
epvears partly Hornslate a¢st1nctly diffsrent ércm the miner&ﬁy ‘
found in Sjsngeli and p*obably richer in ?elaapar snﬁ partly pezr
fectly massy fine %o ecareely grainea Eabbro. These minerale fg\,:
belong undoubtedldy to %he smae ueological age ‘a8 the orebaaring §7§f”
Homslate in Sjangeli ana are laying abcut in the direction of the
8trike fdrom this or psssibly acmewh&t lower in the atratificationé
series, In the low ground East of the 31113 runs a bed of Lﬁmastane -
76 to 100 meter wiée and L&St of this on the slope of Unns Alakats\
begin Hornslate and Gneis. In the velley NW ol the territory a re . é’
Hornslate, massy Greenstone ané small shists of Limestone Laying in

‘$he open and in the Hormslate were found. gszaehzteacelourea ehigts

indicating that fhere is 60ppar0re' Signs of prespecting in. claer




t Ssdr L. ‘times is also found,

i . Only within the most Southern of the Territories,. Carl, has beea%

B SN ¥§éﬁﬁ& any oreéegesits worth mextioning, The finely graineﬂ Ecrnslate -

77eh oz lgomewhat mixed with Gneis - is here / in & trench Fig.- Sheet IV § -

o sound to be rich in Bornite and possibly also Copperglance, which:

‘éﬁgneral appeers as small shizts or lenses =nd also as. finely impregs.
nted in the smclosing Rock,

Below are measaureaents giving the width of the orebearing

g;ggne, wh;ch is strint far g length of za meterss

R th& Kcrth 935 of the treneh Cmem 1»35 aster B
o ters from™ % o Tov 7 ~f$-¥ 1.35 SRE o

" ron " L " c——— 1‘49 n
" ”, " " " ow " .,..--..’ 1,00

o fagey F e g st e e e § e ey g b e

The wiﬁth ia 8veraging 1.20 meters. LTI e

. wes

~mate¢

A auaa%ity of Rocz from here, messsaring 17 5 cu;

roagnzg arssse& giving abant 1@ snb»*eter cra, xhia was ai#iaed into

-
&

20 %o 25 valume % Rioh are'

80;"} '75 "f % Lean ore.

i wmvsr
e LoanBanie

large samples taken trom these ahowe& resp. 5 3? % anﬁ 3.24 %

ﬁcpper.k

. e TeEime. 8 e

The cleansing was done hurriedky anﬁ hy men unacoustome& to %hef f

- e gv s . s

- work, ana mich hetter results can 1ixelg be obt aine&. It shaul& also?t

..5 ,;f-_v .

be remeabere& that *he ore is suitable for concenﬁgstiena

*:.s

The ex*ension lenﬁthways of the Orebearing scnes is nat knawn,

;‘f’? Sy

but both Horth ana South of the Tremoh is the roak on saveral plaéas /\
3

imﬁreﬁnateﬁ with Bcrni & and it seems we¢1 wor*h waile to cenﬁiaue

»4.@

the searsh &n& fina cut the real value 0 the Ore¢o§e.

¥ cf e wdns ez e e
PR LR+ S SN A2 SR

han

A OREDEPOSITS 4n Eﬁﬁ?SAXEAKTE i}ﬁx:%a Yo

ébcut 7 kilometar west cf Sjengeli in Rcrway 8 few Kilcmeters

own orelcaes,‘on tho slope'

LR S T

from ﬁ%e frontier ‘are several alrsady kn

of the mountein Ruopeakpsktef pecured by . Jac°§i~ Foolowing are - = -

the most important.

R PRI
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o y,; .;;%a

' 1 33@ but 1
%) The name is D ‘awodien workinmen seid to be K080 L S
7 amecording ‘teyi}r,. r, Svenonlus "pl‘é‘h\abl? tho afha?e. £ird w R
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rich and on acccnnt of the Gopper cf still less value, but $he

the Rock., On surfaces in fiseurgsnhaS_§eeﬁgf9#g§%%?5§3§£§§¢$%5;'

IIIs.

In & dark Hornstate is & bed of megnetic Iromore atriking Horth ?G
and dipping sbeeply to the fest. Having an everage width af”nearly

two meters it can be followed for & length of 30 meters. The ore

ie generally lean, ofteh with impregaated Copperpyrites, and’ fiaﬁéy

res are on the surfaces coeted with Halachite, In 8 new trench was %;

et the foot wall found ecm§aratzveiy fine Gopperpyrites.

ZRIXK.

& s

4 seam af Ironore 1.5 tc 2§p meters in thickness stanéing almo%‘ '

perpan&ieular and straking HE to S5W - possibly betng, 8. Gaﬁ%inuatiog h
of the ohe described above - can be te;lowed aith the compass ’br ; g,
a lengﬁh.of about 65 meters. a»f,ki‘,iyf ; |

The Irenere wi%hin theaé territeries is net partiealarly

depssits ougth to be held in view on aceaunt of the acnneetéan

which is found to exist in these regions betﬁaan Iron- ané cpypera e

ores, Besides ere accaréing to E.G. nanéauist emall lades af
copperorea found within the territor%es Aéam ana Eva.géf?} :

A 11%¢ ile less then 1 km. South from above deacribed ;;ig*'
ierriﬁories hes &n oredeposit been secureﬁ eonsisting og mags |
netic pyrites end exemined in two trencnes meassurinz according

to u.G Lundqaist 3.6 and 3. 3 métera in 1enyth with 8 width of?ﬁ

resp: O.EO‘and 0.80 meters. Topether with this magnetic pyritgs»zJj?  :

PR
;e

vhich not showed any sipn of Nickel, is alsoffppq§;§qggegpgper§g;if

pyrites. , ; e Eghreiat -
These end other smaller 1oaes in nqusakgakte are intere@- S

tin; mostly bacause they eppear in minerals ﬁhich are relate&

k& tnosa in Sjangeli thus irndicatings of ore shown by the

cQMpass arrise from iIron in jhe Olivinstone whieh here forms

4

very small gusntities,
"
TRONORE on RUOPOZJARVI,
B T I SR

In the dneighbournood of 2 smsll lske, not marksé 9n the C

mavi called Rucpokifrvi or Kosoksjirvi, at the upper ana cf

Eﬁﬁhn&&nnb hewAlw & Tilamatewa in a ricth westerly direetién




e P

SR

from Sjangeli trédsk has E,G, Lundquist noticed great inelinations

of the magnetic ;eeéle for & length of sbout 100 meters ana
taout 10 meters in width, This is occasioned by swweral beds
of magnetic Ironore ﬁippiﬁ§ 8té§?1F westward., The lérgast has at
vresent been found to be 30 to 45 em. in thickness, Gf what at -
rresent is stript are shists é t0 5 cm* in thinkness fairly
pare ore, but these altern&te wi%% seems sf tﬁe gurrourding
Hornslete, Both the ore snd anslesing hoak are afteh impregaated
with copperpyrites but in too small quaatities %9 be utiiiseé,
From what is known et present this ére xust ée ccnsiéareé
28 velueless and only for the. paaeihilﬁty of it zat%er r%nning
into Copperore may

not to exist any perticulsr ground for saah e sagpssi%ien.

t exeize sonme interest‘ ?nerg eeems hswevsr

All samples brougth by Ir. V. ?etersean &re, ss befare has
a! the are«

been mentioned, as nearly s possible real epacimgns

quentities which could be mined et en e?entaal exﬁ;oitaﬁien of .

" tae different deposite, They repreﬁsent on the qpntrary'nct

the average quality of the ore ﬁithin the whol ﬁréstre&k er
deposit from where they have been taken and’ it shoul&&ba ,*J
rememvered thet generally anly small ouantities warehﬁh*sinable

as specimans, causing nerhans the resnlﬁ cf an explaitati‘

number of typical pieces from every ﬁ?nch ana Roberts' general;g X

one or two pieces. But both these series of tests are however ‘

tS

Ve
w1

very interesting. because they give ap iﬂea,of'the'quaéitykqf

2T

pieces obtainahle. ‘“ S .
To give a general view of the Riahnegg,ih’copper ené
eilver of Sjangeli ores all known analyees ape oompilstea in

following table.
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These s«nalyses show that .there sre ores at Sjaageii vith & .
vewy high bercerntage of copper,. 2 .we only 1 ok st the more .. .
fapor tant deposits, which ate Hio 1, 4. 7, 19, 33.. 35; 43, 46, 48,
59, 60, 61, 73, 74, ana Unna dlsksts, we fing fallewing percentages
of copper anong 25 genersl specimens, and 4 eamples eeneistiag
of one piszce: only,

Of rich ore 2 enalyses lower then 5 % copper

5 L " 5-104 m
-9 Moo Tol0-204 " o
L T - AT S
4& " . n " 40-64 4 " N S
Of-lean ores 2 analyses lower then & ﬁ'cqppe:;xé~f‘yimf -
' 4 mgagg ,/}

he silver varies in 10 specimens between 6.6812 and G;élu{%
and in some are founad. traces- eg galé;»,ln.eencentxatsa ares aﬁa&l&
*he,mstallie,precentags of eourse be- -eonsideradbly. higher sn& %he'
ore- caa&d -Lndoutidy. be treated 4that way favourably. iﬁnenlg th@%

4

producing: of the Pure. coépper would be aéne%eleatrglytiealgy.

Regar&ing the quantities of ore which cen be minaé fallowing

abriégment msy be maﬁe with re erenaas to what has been said ~§:‘

e

. A £ . *" 3 8
ey T e ot B '&i‘”"‘ %2

G B 14

pre?iaa%ly in th@ report.

(§e§a§§éag=$kssaaggsé%éesseékeyeua%ée%reaaaéstgiaéaaisiicaiag}
<~ -.The copperores appear within an extensive. territexy, parﬁlg
.88 numerous- snisty bodies consisting of Bornite, sopperglance and \
Megnetite, or Zones rich in copperglance W1thin the - Eernslaxe and fﬁwl
pertly although more exeeptioally 28 créinary veins. -end: fissureu ;fw
veins. One part of the. deposits are av‘denoly very. small and_ of’no rn
imprcta“ce.fothere,are,eampnratiVely extunsive, - Eark*farﬁerly done - ~;

%

gt the fielﬁ seemS»more t0 have been eining at gettiag ere -then =;ﬂ;;;’
to find out. the eztension end value of the Ziffsrent orelodes andw |
many of {he beatfdeposits huzve therefor only been auperfieially ex=
aminad at 8ll. 48 a- reonsequence hereof, -and.-because tne%differaﬁz /
Orestrenlke are of very verioue width, 1s an»gzaminatiqngqf~clder; J‘

pits ept to lead one %o the belﬁeflthst:thgmorekqéca:egiagyg;yfg,“ |

shar* zenees. Jamezimes this may be ‘hs %rna can& sions, but ins:

-

& L2

?estigﬂ ians during 1&st yea: ahcw hawever thet aevsr&l have



quivze large extension lengthways, which by farther eﬁﬁléitﬁ*
tion undoubtedlm shall be found to be sti1l larger, The orestreaks
in Anna Xajas sk#rpningen and 19 Burman are st present knawn for
a length of resp: 42 and 36 meters and they ere noﬁ yet stript
%o their full length., The or8 in Lénggrufvan has during the work
been followed for more than 80 meters, The orebearimg zone of
slate which has been miaad in Skiffersx?rpninzen hes probably an
exﬁensioa of et leest 50 meter agﬁ it hes also been notiged in
the Level o a devth of a%ont 18 neters below the sarfg;e of the
rsak. The creveins in Berndes and Haparanda have prabablg a length
of at least éﬁ meters and those in Henriks ana ?érnberg, at nresantE
known for a length of an;y 8 to 12 meter, have prbably & mneh lars :
ger eztensioa. aﬁg same/gaa §a said about others yet uﬂsxplaitad
aredepositsc | o | ‘

The erestreak are geaerally narrow but several expetisﬁs
exist, ané the valus af yhe ara is nct so mach ﬁepending on the
width of 4$he véina a8 the copperpercentage in the narrgu enea ,
is very high. @a illﬁstrate this, Zollowing fignree m&y be euatea
from *he aetailea éescripticna P

In Eenri;askﬁrpningen is the ore at the averags 12 cm;féide:
with 4,016 "é :soppez' xornberg skBrpningen 18 em, wide wit}%i?,%% % "} ,
; and . §: 9§I ‘% ccppar. :&nna Kajsa skérpningen 10 cm. wids with 15 48 %, :
?11 52%& aui 3 0411 % copper, H:o 19 Burmen 13 em.. wi&ﬁ with 11 82g§ “
ecpper. Stollgrnfvan for a length of 3 meters at an averape 40 cm.\l

N -
3;‘&

in wid@h and 12 50;%, 5. 9?1% Skifx?rekﬁrpningen tagether 60 em,
with a ccpperpercentare in the different shists va*ying between 2.01
: !1

2.48, 3,76, end 24,93 ¢ %e End on a depth of 12 meters / in the B

Level / 1is the percentage accordirg to two proofs 6.50 and 5,75, £
In Mo 36 Berzelius carries the rock for a width ot 1.5 metere abont ;
16 &% aépper. The vein in Snéskérpningen known on a 1ength of 11 m, ”;
is nérdly viaibla in the open, but has &t the bottom 8 wiﬁth of

1, 19 metwves and is at an averagé 46 om, wide with 11 BOI end 5, 691%%
ccpger. Zhe lately dicovered ore . in Fondsklrpningen is for a 1ength

ol 3, 3 meters 8 cm, wide with 44, 37 % and Bornitgangan in Gabriel

mowa on a 1ength \ * 3 meters % 20 to 30 em, wide with 42 00 to

"] Humbers I and IT indicate reep: Kioh and Lean ore,

s g




§4.00 % copper, The vsiy analogous orelodes N:o 23 Barman aga Urng

0f 10 meters resp: 41 and 120 com,
wide with resp: 5,55 £ and 5,577 § g, 2011

Alakats are on a'known length

% copper.

In seversl c¢f the orestreaks the espper*pgrsentsgé is very
various, b 'ng at one rlace very high snd agein & very short dis=
tence Lrom there very low. Regerding the variations I mast refer
t& whet hee been said on pages 9 to 12 end %o the detailed deserip=
tions

& true estimate of the quantfity ore which could be mined in
Sjengeli orefield can not be made on the basis of this or previous
reporis, becasuse a grest par¢ of the more important é:g&epcsita have
not been exemined to their whole length,

?ar determining the depth of the orekodes no @%her guiée is
yet et hand then whet hes been observed in the 16%62. But according
to my awn epiniea there is no cause for & suppasitioa thet the ore
will diminish with the depth. It is much nore prabaﬁle that tha
oreveine are analoguos both in dirsction of the Baiike sn& the aip,

-

and that the veina deeper down show the same ehsraeﬁariﬁ%i%s as in

3 I

¢r nasr the cpen.

Lest I cennot ocait to mention that e reguler exploitation

~af Sjangeli orefield would prodedly lead fo the discovery ef mahy;%f{
more orobeé&s than those alresdy kmowa., One is lea& to such a
supncsiaion benaase two veins [ ?ondskérpningen an& Borniteganges
voth very rich in copper / have first been noticed 6nring the lsstﬂk~
years, altcough the field has been exsmined seversl timee before. Féa?’
Parther should it be remembered that $jangeli orefield is
“located in a region very little kmown with rege-d to its Geolagitf'
cel Conditions end there are good ressons %o ex?ect that there'  i
exist several more oredeposits or beds thau those slready inown ’
wnich elmost all have been discovered more by chance than through -
search, and the whole region should therefor, in conneetion of the
werk§£4angeli, be subjected to e thorouzh examination, |
Regarding this proposéd examination and also regarding the
Vwerk which should be donz to meke an astimate of bcth the quantityi‘_
of oredeposits in Sjangeli dountain I shall 5tate my views i 8 -  ‘9

specisl Report.
P P 2tockholnm in April 18956,
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URSSRS. ELLeED SPARGO & S0NS,

o

Consulting Mining Engineers,
LIVERPOQOL.

.8, & Se. have executed important professional commissions
in United States of America, Canada, Fewfoundland, Germany,
Russia, Austrie, France, Italy, Dohsmia, Hangary, Roumanis,
Bulgaris, Creatia, Balgim, Spain, Portugal, Sweden, Nexway,
end in the various Mining end Quarryisg Districts throughout
Great Britain and Iraland. ~ ‘
Bankexs /eince 1870/: Naticasl Provincial Bank of Englead
Eateblished upwards of 40 years. o
For relative Status and Experience-See the *Yining Journel's
*Who 's Who" R
in Mining ard Metallurgy for 1908. S2e pages 86 and 87.
EDMUND SPARGO, CeBo, FoGeSceL.M.M. felegraphic and Cable

'EDMUND JOHN SPARGO, M.E.F.G.S. Addresses
/8 Years Im South Africa./ g

' GEORGE CYNRYC LLOYD. SPARGO, I.E.
YINING OFPICIES -
| 3, CABLE STREET, -

LIVERPOOL, 26%th September, 1912,

sgSparge Liverpoel.”

. &

Code: A.B.C. Fourth Bditiom.

THE FROPRIETORS OF THE SJANGELI USITED COPPER OREFIELDS,
' STOCKHOIM, =

STAXGRELI UNITED COPPER MINES. -

T COMPLIANCE WITH your instruciions we have visited and nie
nutely examined all the principel superficial teat opanings and =
+ha dseper exploitations accessible, during our ‘inspection at the’ 4
end of July last, which, eith the aid of horses, ¥e effected durimg
five long days at the mines. : o B .-

THE 20ST DIFRECT and the quickest routs to the mines is vis B
Torvik, thence by setamer /two hours/ up the "Sjemen® fjord to the
village ef Blvegaard, whence the mines can be reached in thirteen
ncurs on horseback. s -

THR JOURKEY FRON JEUCASTIZ or Hull via Berges, Christisnsund,
Trondhjem, Bode, end MNorvik to the mines ccoupying seven daye.

THR ACCOMPANYING MAP indicates the route %o and the geographa=
cal position of these extensive copper mining fields, which are .

‘lecsted at altitudes varyiug from about 2,000 feet at the Unna,




AS ABOVE FEFEREED 70, the Valfo River claims Will propabiy
bve the last to receive practical mining attention, owing to their
remontensas frum the proposed concentration works, but there ara
several very promising vein exposures in this valley on both sides
of the river, but mostly of & narrow width. The mogt interesting
perhaps i3 the Martha, where there may be observed no less than five
parallel veins, all dipping from 35 to 40 degrees within a distance
of 80 yerds, One of these veins is eighteen inches wide, composed
mostiy of magnetic irom, carrying rich vornite copper. Some of these
veins have been explored for sbout 70 yards on their outcrops, but
+he bornite ore is more or less in places associated with the irom,
therefore their separation would, we fear, be difficult to effect

mechanicallys

THERE ARS FIVE CLAIMS on the Norih and Hine on the South side-
of the Valfojokk riven, where aupplies of ore can be obtained, but
as these claims ars separated from those of Sjengeli by a deep
valley, we 4o not /as bvefore menticne recommend carrying out any
exploitations on this side until the success of the other three
groups, or some of the lodes therein, have been definitely proved
to be capable of profitable development. )

17T WILL B2 OBSERVED that the Sjangeli group embraces the lare
gest number of claims /i.e., 33/. in which a conslderable numbex
of tests have been made, displaying manry sirings of rich orcbearing
rock, verying in thicknoss from nalf an inch or even lessm up to
three or four inches, end extending in the aggregate-as indicated
in the opencast excavation shown in Ho. 1 skeich-to ten or fifteen .
feet, The intervening rock also contains some copper, all of which
maintain the ssme longitudinal strike and inclination as the o= -
dinary embedding strata. ,

THE (SES OBTAINED from this opencast and the shaft sunk below
it, are more or less high grade bornite of a bluish bronze and
chocolate colour which seems t0 be the characteristic of cres ob~
tained wherever it occurs in the darkgreen hornblendic and serpen-
tinsocus or epidotic looking rock, in which all the ore~bearing
veins workad or in any way prosyscted on the erown or apex of ths
8jangeli mountain spur or ridge are embedded, and waere this rock
exia;s very little or no yellow copper pyrites or chalcopyrite oxes

are found. '

THIS CLAIM, and the immediate surrounding or adjacent ones,
yield this class of ore in more Or less narrow golid veins, quite
capable of being manually select~d 3o give 10 to 25 per cent. me=
tellic copper, vhile in meny instmnces the adjacent more nassive
rock gives in highly apprecisble quantities 2, 3, 4and up #0 5
per cent. of copper, as indicated by the quality of the various
grades of ore deposited on the surrounding bvanks of the opencast,
with the rich pile of selected bornite ore near the tip, as shown

in our sketch No. 1.

SOUTHYBSTWARDS, the rock changes to a lighter colour and &.
somewhat softer schist, in which copper pyrites as well as the -
pronze colour end indigo blue Y-ranite ores are observed. .

TEDRE ARR S0VE TXTENSIVE SHALLOV WORKINGS en the various
claims Northeast of the Sjangeli office down to the Sjangell river,
whence scme appreciabls quantities of rich ore could be obtained
fyor. these claims on further exploitations beling effected, which
would be availed 7 if required t keep the proposed concentration
works in consiant oparaticme. Buth copper pyrites and high-class
vornite and rich copper glance orss can be obiained from these:
clalius, esepcially from the Frzadik and Burnan claima.

THE LODE is about eighteen inches ~1ide. The workings on these
claims are extensive, with shafts five or six yards to ten yards
in depth, yielding mostly copper pyrites, all more or less beauti-
fully stained and coated with blue and green carbonates, but carry
also some strings or veins of bornite at various parts of the wore

ki?gSo o )
THE ELLEN AND HARMAN CLAIMS, /see plan/, display large ex=

gy
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Allakats and the Valfojokk group of claims, to about 3,000 feet at
the Sjangeli and the Ruopsoke claims; the Forwegian claims are
located at still greater altitudes.

THS ELEVATION OF THE MIKES is in no way exceptional for Hore
wogian mines, as gome.of thes largest and best paying mines in Hore
way are at equal altitudes, and are now and have been in conti-
nuous opsration for centuries. The only difference in the case of
Sjengeli mines being their more Northern situation, rendering the
winters somewhat more severe and of longer duration and a longer
absencs of daylight. - .

/ THE LATTER FACTS however cannot injuriocusly affzet underground
mining operations where, in any care, constant artificial illumi-
nation would nave to be provided, a3 well as at the surface for six

or seven months in the yeser,. iaconvenience from these facts
will be more or less obvin%ted however by the creation of electric
light generated on the syot by the abundance of waterepower availabe
le, which, owing to the recipitous escarpment of {the mountain, down
whish the river rushes from tho Ruopsok and other lakes, giving
great .facilities for fully utilizing the water by comparatively
short pipe lines, could he hnarnessed at & comparatively small oute
iay, s0 that the cost ¢f all required illumiration, throughout the
internal workires as wall an evexnywhere required at the surface,
would be procured at a trifling cost beyond the first outlay for

the electric installation.

AS A FURTHEER PRLOP that the climatic coniditions should not

ve considered serlious t¢ ths successful development of the Sjengell

mining proposition, may be mentioned the fact that the Lulea and
Yorvik railway, which is still further North, is worked throughout
the year, with, so far as we ere aware, no exceptional climatie
inconveniences.

THE WHOLE OF THE CIAILMS have not only been well selected on
the strike and inclination of the respective lodes, veins, or ore-
bearing strata, but nearly the whole of the consessionseespecially -
where natural outcrops ere discernible-have been fairly vell pros-
nected, and in soms insterces actual mining has been effected, at
mary thousands of pounds outlay, fully demonstrating the impliclt
faith of the concessionaires in the future great value of the mines.

ALTHOUGH WE HAVE EXAMINED the whole of the principal testsee
moze or leas=in the various claims, it would be supzrflucus to re-
fer individually tc the vwhole of them in detail.

BY WAY 0P DEYWERING OUR EGPORT as compyrshensive as possible,
and in scme degreee in elucidation therecf, we have made the accom=
panying rough sectional sketiches or plans of soms of the more im=
portant explorations that have been effected on the claims reifered
to, wnich may be taken 28 generally typical of the whole of the
¢lainms, according to the local development facilities they afford,
and the amount of prospecting work effected therein, which, in moat
instances, except a faw of those located in the lewelying lands, -
such as in the Unna and trhe Valfojokks claims located in the vici-
nity of the two rivers, where the physical contours do not admit
of intersecting them by day-levels to any appreciable depth.

TEE CHIEF AND MOST HELIABLE evidence of the possible great value

of this extensive orebearing distriut is convincingly demonsirated .
in the central claims of Isaac Adolf and John of the Sjangeli group,
and further supported by the exploratory work carried out in the -
Southwestern claims Herman and Ellen, and in several of the inter-
vening claims and the ceatral Sjangeli concessions,; and the: still
more Southern group /Unna Allakat;/; especially in the Bdward and
Valle claims /plan 3 and sketch 2/, )

TEE STINA CLAIM test, in the Northerm or Ruopsok group, shows
exceedingly encouraging grsay@ets’}%ketzh 4/. Large quantitvies of
sﬁaiéigg ores could be cheaply and guickly obtained from these
claims,. ‘
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interesting coatings of green and blue carbonate of copper/, as well
as some ordinary coprer pyrites, and there are several hundred tons
of core matrix and gangue siored.in the vicinity of the trial ope-
nings, which seemss to us to constitute a free smeliing ore,

THESE TWO CLAIMS enjoy an exceedingly advantageous position,
cwing to the contours of the mounitain admitting of their develop=
ment to a great depth=at least 300 to 400 feet or more, we esiimate
--by daylevels driven in form the escarpment of the precipticus
mountain, through which the two veins in these claims traverse, and
cbout midway from the river and the present open cutt’ngs. A SINGIE
LESVEL from the fooi of the mountain would suffics t ovelop these
two mines either to the above named depth, or half ° & depth by &
shorter ftunnel, the produce of which could be run .« t0 ths pro-
posed ore concetrating works in the valley below an automatically
worked aerial ropeway.

THE ORBE EEARING VEBIN in the Ellen mine has been exposed {rom
the treast of the moun tain for about 60 feet in length and about
18 feet in depth, displaying a lode some 10 feet in width, whence
large quantities of ore could be obtained.

THE HSRMAY tesis are some 30 fee. ain length, and yield some
copper glance and carbonate, with bornite. This lode seems to run
and dip parallel with the Ellen vein and is only about 180 feet
from the Ellen mine workings, and could Le operated by crosscuts
from the Ellen workings. , :

' THE RUOPSOK GROUP. These claims and those over the’frontier
in Norway are the most elevated, displaying, so far as the tesis

have gone, most asauring prospects fer future returns; especially
is this the caze as indicated in the Stina claim tests, showm in

cur sectional sketch, .

THIS LCIE has been proved by test openings to extend far‘3ﬂ0
yards or more through the Stina and into the more elevated concese
sion Butha ° : : ’ )

THE STI¥A TRIAL, shown on plan, display a lede from 7 to 10
feot wide, inclining about 70 degrees toward the lake, as indicated
on plan, and can be further exploited as hereafter suggested, The
lode consists of crystslline schist on the fooiwall cerrying copper
pyrites, and hard dullwgreen hornblende Elvenite rock on the han-
ging=wall, with rich bornite ore, the two paris being in about
equal divisions, constituting altogether quite & masterly looking
lcde, from the develorment of which highly profitable and large
returns of ore, in our opinion, may be expected wken sectioned out

for stoppinge. '

THIS 1L has been prospacted up the mountain towards the
Horwegian frontier for fully 300 yards, and although not so wide
in some paris, it presents exceedingly. promising eigns of yielding
large quantities of ore at deeper points, ‘

THZ BERTHEE TEST, the nearest to the Horwegian frontier, dis-
plays & lode of about 5 te 6 feet wide, lying on a layer of care
boniferous limestone, dipping 607 Vesterly and carrying copper
pyrites and some rich bornite ore in & hard hornblende gangue. It
appears to be a well-defined lode, indicating both longitudinal and
vertical pesrsistence,

VE VISITED the Norwegian claims, in which we found the lodes
to be quite reguler in their strike and dip, but of narrow dimen- ~
sions, some 15 inches in thicknees, some of the prospeciing trenches
being 40 feet in length and from 1 or 2 to 4t or 5 in depth, ihe
lodes being embedded in greyish Gniesses carrying chiefly copper
pyrites, with occadional small_threads of bornite, which together
would furnish an 8 to 10 per cent, or for concentration.

THIS SMALL GROUP of mines is quite capable of contridbuting
an appreciable quantity of ore for treatment at the proposed con-
centrating works, snd could be connected with the Stina m'nes by
an serial ropeway for the transmission of their produce in cone




Juction with the means that may be devised for transporting of the
pr;iuct of the 8tina claims to the prouposed smelting works in the
valley. .

WITE REGARD TO THE MAIN QUESTION of fvriher demonstrating oy
actual mining, concentrating and marketing the ores.of .he varicus
nines, 80 a8 to establish beyond doubt their profitable possibilie
ties, we suggest in eorder to ertablish the permanency of the oree
bsaring veins and ore mairix of the Sjangeii group thit a level be
cut.at a few feetl above the surfece of the laks, and driven South=
wards under the existing shaft sunk from the opencast, as outlined
in sketch No. 1, and that levels on the course of the ore-hearing
lode and rock matrix be driven right and left from point B. The -
Ellen and Herman workings should be extended in depth and along
the course of the itwo lodes, which would no doubt preduce e goed
supply of ore for councentration and show proof that these lodes
wou.d afford good profits when opsned out at deeper points, by
intersecting, and establishing their productiveness with the aid
of the deep tuamnel, or intermediats one, referred to above,

THEE IMPORTANT AND PROMISIEG RUOPSOK CLAIMS should be further
teated by Lfirst sinking a shafti on the dip of the lode from A, as
shown on eskeich 4, which, if found to continue to the depth of the
proposed drainsge level, then the latter should be cut sc ag te
affoxrd aon outlaet for the produce and the water, when development
levels should be driven ealong the strike of the lode on each side
of the shaft, and subsequently sectioned out for stopping in the
usual manner. ;

. THIS CLAIlf, in ourropinion, presents the strongest indica-
tions of permancy in depth as well as on the longitudinal strike
of tks lode or vein of any of the exploratory tests we examined.

THE WALLE CLAIM on the Unna Allakats group is most likely, in
our opinicn, to yield the most satisfactory resulis for the odject
in view, ramely-to yield the largest quantity of ore, although
posalbly not the richest, for concentration of the ores from these
claims, and at the same time give the quickest and most reliable
dvidence as to0 the permancy of the productiveness of *he lodes a2
ore=besaring ocuicrops laid open to view oy the numsrous test effec~
ted in the ledes of this grougp. : .

THE EDWARD CLAIK yields more or less copper pyrites and is of
special interest owin~ to the exsitence of the iwo cross-lodes, as
indicated on N¥o. 3 plan, which carry exceedingly rich bornite, and
are of considersble width, as shewn on plane ‘

THEE HOST INPORTANT QUESTIOHN, next to demonstrating beyond
doubti the continuance in depth of the productivensess of the prine
cipal ore=bearing lecdes, must be the question of the concentratioa
of the ores, first on the spot a3z suggested, which shcoculd be by
scme process not entirely mechanical,

YE HBAVE FO DOUBT that they could be treated (o the besti ad-
vantage elsctriually, there being abundaace of water pover avalilabe
le- just where it is requirad, as indicated on the accompanying plan.

WE TEIKK, with the ald of a small electric installiation at
or near the site indicated in the plan, with the preliminary devee
lopmente we have suggested /eproximately shown in our sketches/,
with a cheap-and proper neans of tranaport for the produce of the
mires provided to the concentration works, relisble evidence would
scon be estahlished to warrant '~ construction of the proposed
rallway to.Blvegoard; and the e« .ablishment of a more elaborate
and efficient electiric smelting and m.finery works and shiping
quay thers, or at the most convenient point on the Elve river, for
the more effective utilisation of the immense and never-failing

powsr the river affords.

THE PRENIMIARY ELRCTRIC SMELTERS INSTALLATION at the mines, '
even on a very small scale, would afford most valuable and reliable
evidence of the intrinsic value of the entire proposition.
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THIS WORKZ HOWRVER, would probably not be proceeded with until
the permanency of the productiveness of some of the mines has been %
wpther assured. This should, not, wa think, occupy more than 12
to 18 montha, if sufficient and comfortable aceumnodation for the

employees were provided near each of the mines to bs tested.

UE THINK it advisable to expend at least £ 500 %0 & 600 in :
defining and improving the road to the mines in many of the most £
precipitous parts from near Bogholm, In order to facilitate the 5
transport of the necessary provisicns t¢ the employees, and the
machinery and appliancee for the elsctrical works, {or effecting
the preliminary tesis contemplated. .

UE CANY CERTAINLY SAY that there is abundance of ore capable

of being odtained from each group of mines, and we belisve at a
profit, as what is lost through the comparative narrcwness of the
runs or lodes is in most instances nffset by the high percentsge
of the ores thay yield, but we hardly see notwithstanding how this
 can be actually and sativfactorily demonstrated, without sone kind

of reduction works being esrected near the mines. We think in any’
case a better mule rcad would haves o ve constructed for the pur-
pocses above mentioned.

THEFE WOULD, in our opinien, be no appreciable advantage in
carrying ihe propesec Zlvegeard railway beyend the suggested smele
ting works sitoy approximately indicated on the accompanving plen,
as the altitude of the Sjangell and Ruopsox claims readily admit
of treir being connected with the proposed work~ in the Kamajokk
Yalley by sutomatically operated agerial wire ropevays. -

OF COURSE, ANQTHER VAY of testing the market value of the
ors, provided the exploretory worke proved successful, would be
to submit. lots of five or ten tons to Elmors's orrsome of %us
various other ore concenirating works or electric smelting works.

' IT MIGHT EB POSSIELE satisfactorily 4o testi many of the claims
vy effecting & series of borsholes, Thus a great deal might be
efPacted in & single secason, provided proper and powarful boring
olant could be got on the ground in the early spring.

AS FETORE MBNTIONED, HOVEVER, the question of mining and cone
centrating the orecat & profit is the chief object to demonstrate.
This cen only be done, to satisfy everybody, by & fairly practical
amount of mining and concentration oporaticas carried out on the

ground.

BY A PATENT ELFCTRIC PROCISS of ¥Mr. J. Scott Anderson, K.I.C.E.,
¥. Inst., B.B., of Sheffleld, 1t is elaimed that with the ald of '
4600 norsepower and {ive to eight per cen%t, ore-patrix, pure electiro~
lytic coppar can ve produced at & 17 ox & 18 per ton, beyond the

coat of the oreé, -

TEERE WOULD BB NO DIFFICULTY, in our opinion, in obtaining
1,200 to 1,500 horse pover at & very moderate outlay from the river
Ruc 30k, a3 indicated. mrepefore it ssems to us that this process
weuld be the most adveontageous to adupt. We have no d~ubt but that
¥r. Anderson would pe: pleased to make all the preliminacy tests of

the ore necesHarye

ZOTWITHSTANDING THEIR SITUATICH, we dc not heeitcte to say
that these Kining fields, will, sooner er 1ater, be found to rank
with some of the most productive coppar producing mines in Burope.

WE SHOULD HENTION that thers is abundance of fluxing material
in the vicinity of thes proposed smeltin, works, such as ircn and
arboniferous limestone, obtainable at a very cheap rate.
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easily and cheaply be procured, apart from the 5,000 h.pe at Bog=-

Y 0
Bk

THERS APPEARS TO BE a mcantain ¢« white marble, sonstituting
the precipltous Vestern escaryer 4t of e Kempjdkk valley, Just
opposite the Unna Allakate claims, which. if thu [.ilway were mede
to Blvegeard, might gossidly be profitabiy utilisea for embellis~
hing and decoraiive purys8€3.

pmrs,
.

7HE PROPOSED RAILVWAY from the minas to Elvegaard when con-
structed will travevse the base of and afford easny access to, Do
versl great mountain ranges, which would certainly lead teo their
peing carefully investigated and explorel for metallic ores and
indusirial minerals, which, especially in the vicinlly of the june=
tions of the granitic, schistose, and calcarous formationsetheir is
every. reason to expeci would result in important discoveries,
wricn might lead to the extension of the line inm wvarious directions,
econsequenily the future interest of the Company would he attended
with immence poteniialities. Ye:- estimate that fully 20,000 h.De
of water along the lowar seciilen of the propesed raiiway could

holime ,

WE TSTIMATE THAT AN OUTLAY of about & 30,000 wonld be necessa-
ry to carry out the preliminary mining developmenta, with the local
concentration worka we have suggested,

oHE PRELININARY QUILAY above mentioned, if properly disbursed,
would, in our opinion, afford sufficient proof, as to the future
pred wing cepabilities of these copper orefields, to justify the
immediate construction of the projectsd railway %o the confines of
the SJOMEN PJORD, which, with shipping wharves and permanent ore
concentration works, together with eleciric copper refineries
thersat, in combination with the harnessing and utilisation of the
5,000 h.pe of watar, available at Bogholm Falls, with complete
electric and mechanical equipments at and for the most economical
developpent of the mines, together with every requisite for este~
blishing this undertaking upen thoroughly nodern and up=te-date
basis, a further capital of & 350,000 would suffice and would in
our opinion bring it intc a progressive and highly profiteble state

of ogerations
. Yours faithfully,

/Signed/ EDUUND SPilJ0O & SONS.
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agldgringar och det S vidave tydligt, att det aaalaférmde omré-

det's l;-’écker siz annu langre mot N.0.), under tjanen N.0. om Val-
'siaku 2% k1. N.O. om Valfojokks malnfilt har ocksd i-den breda,

genvz 3 é} gogesr DlLLlvergartemna nedskuma . dalgéngen zze}.lan ’Ibrns-v

i
och Ri ksgr*mae*x samme malmférande bergart & med samma slags: kegg“ag:

St s i P R ol 5 AT e o e e it i s

{
ferns strykningsriktiing.

De 1frﬁgavara:zée 3 malmfalten ofverensstiamma 1 det vissatliga.o
ste sé.val ned hansyn ‘$111 malmens beskaffenhet som till demw
férakmts§tt, nvilket &> helt aatariigt, d& da m&azt utsﬁra de-

¢;f* s i
;-

“jar af samma malmférande atrsek.

, ‘De inom detta malmférande strsek ﬁrakewde aammemzaa
”:am opparzlans /gré kapmwla 1 rent umtm imk&lla:ﬁo
”'79.8 % koppar/, bvornit fbrokig kasppazmln i rent tm:t&nd 1&&

o néllande 55.5 % koopar/ samt, emaru 1 gansim ringa‘ainsd. hypsr-e

ks /1 rent t4listdnd zmenéume 3&.5 z kappar,..

ﬁégsa malmine,al fﬁrekcm o

‘emot den omgif-ande ‘cerg&rten.

‘Ban ‘&e gar“ ’ inom nvuken saatnga de vid d.cua. u.mru: férc A

V ansia, emm éeﬁ &Méwﬁﬁ barsarteﬁ &r dold af yngr s

o
Lo
melm som ?i& Sjangeli och Valfojokk antraffats, 1 Sjafnseiilk;its— Ly

2
L [




Undertecknad, som ‘under somrarne 1894, 18%5, .L8§5 och 1897

utfért grufgeclogiska anderssuinsar vid ool i tmtssx ag SJangali
o£53] ~<1a<>2 gr’anekat de e:ter 189"’

kapgam melmsPElL och nu senast somms

wf&rda sp*angn*vgaarbetens* vid és%ta osn angzansande malzr...ilt,

L

.
¥
£ir harmad Pa £ara

5 pogazan  Liene foljeads ger™ »3;1,.3 uti&tande ofver

Sja:zgsizﬂ,' Unne Allzkate och Valfojokks malmfalt.

yalmfalten aro belagna i Jukkasjarvi socken af Bon‘bstt&!%‘}@s V

,,,,,

Horge ;sa 68°10* N.B. och .{3"9.!@:5. f:é.n emsn—ag

nara gransci motl
wich, ecirka 48 kigsmw* f*ééfz Sjomenfjord, en. vik af Ofetenfjagd‘

sjangali malmfilt onfatter 33 utmdl, Unna / Allakatg mlm:alﬁ 23
och évalzojckks malmfalt . 14 éam%}w . Rva.r;e msél m} 4 KIWQ %

en aroal af 40,000 2.7 PRI

af en-dalgang, haiva en nga langﬂ a 5 ka, Valtajokks
om Sjangeh ean frc’m detta

raalmfait, som-Ar heldget 2 km. R.0.

ﬁen malmféra.zzda zmsz

s}ziljdt;ar en vergk ha,;ér 1 km. 3.5,agt.y{
aé.d&) den mot sé.val s.v. sen

/'bredd vaxlar mellan 309 .och 58{} me |
= ‘R‘a. bz-ant stupam.e bergkunens emeilan, SJanga}.i ocn Valfajokk

e

res ar .i de‘ naxwaste. ho isen*a’t J.,.ggam:w y”gra bergartar,

aro diskordant af‘ﬁagmds Gfver de eirka ?0° K.?. stupande mln!é-—

e’.« L E
l

rande skiffrzine, och. el Kan s&vAl i N.O, la daleu a.r Sja.ngoli

som § Vaylfojoxksdalensbe‘gge . sidor t.yd;.igt se, a.tt nyasn&mmm‘

skiffrar fortsdtta in i fjallen under . :':i,gres,bg};ggrtsama,g_

ar sdlunde t tydiigt, att Sjangeli och . .ifojokks malamfilt ATXO -




kossans s lapaszmalimes nza unitrhos, ar en hownblendeskiffeyr af sivde-

ks uin

1es ko= ksirisciskt riseends, Toniond 8fnaunveldiskiffer; inom dema

skiffer, soa nar H.0. - 2.%. «trykuing cnoh brant K.V. lig stupning,

* .
férekorma flera, stors ton mindwe linsfurtiya ourtier 2f spidfine

o o

;&‘
i
s
-
3

kornig gaboro, Afvensovs sonlo lazer af xalks . "3jengoliskiffern
undexriagres arl gneis san v Zsolasver al hewmhlenissiifler af annan.
art sant a2 delvis ro¥+? o Lzuwee af delomitigl, nycket oren kalk-
sten. Sextliga cdoss: ?orgﬁété? titi-ntzz urborsoet. )
Tnom §jangeli, Uma Aliskats ceh Valfojekke nelofalt ar i Sjan-
geliskiffarn ett stort /till 250 & 300 ap?géénﬁ / antal aalmfynéis«‘
noter antriffado 1 den blottade borgytan och 4tskilliga af dessa
hafva blifvit féremil rér uniramazrs undersdkning i sylte att utréna

dels deras storlek ochn aezs auru rik mals man vid en g*ufbrytning

harstides kunde vimne gonom enkel he rzkraégiag.
Resultaten af dessa undsrsokninger ars i Kortnut fsljande.

¥an kan skilje emellan 3 olikz slag 2f malm! éreiamster,'nvilka

%

dock stuadon fdrete 6rvergﬁngar emellan hvarandva.

X Eezaii, stundom jAzte kopparkis i underordund mynga,bi;danQe

génaar, kértlar och natverk i Sjanpeliskifier.

Dessa gingar aro mycket varierande till sival linzd som bredd,
den férrz vaxlande mellan ett par decimetexr upp till nigra mater,'
gen senare nellen ett par mm. cch 0.3 m.; bredden -ixlar i allmin-

ret mycket nastigt och ginga'me te sig stundonm som utt system af’”

¥/ etlar, liggande i ndrnnien af hvarandra och foérenade af s=ala,

*




st e Fol A gller tomml spriekiy. povakonstsattet &x*sﬁisdasfggﬂ:ré
.. .

T 8L B3 .ndast undantagsvis féfﬁksﬁsa séﬂané‘msra maktize
pdngey ¢ orthligers shngd, sdsom vid cabriels vornitgrufve p&k sjan-
geli son L Vistow wemifvan pi Unna Aliakats. Spa-re kortlar af sidan

-

maln u;;nr&da'sﬁaZEQ?zia‘sg sEllan siliszmmans wed aaimev~af neﬂa&

Hithérznde Ifyndighetos gi2ve »is terining on myckst rik oalm:?
vid en forséksbrytning incn u usrliet Cahriel erholls gaaam§gra£~
skré&niﬁg af et brutnz brzget en prima malz med 55.06 % koppar,
en sexunds malm med 27.45 %, an 2a?zaaalg med 6.10 % egn en vask-—
‘malm mec 17.56 % koppar.

2. xopaarglans och vornit, i alz&énﬁet 132&&* plandade sinsameiu

len och med magnetisk jArnmalm, Bilﬁanﬁe lagerliknanée partier med

tillnarmelsevis szmma str?kaiﬁg och stupning som den awgifvaade <

sjengaliskiffern, mot hvilken gransen iy skarp.

Dessz 8.K. vornit jirnmalmslager rafva aycket vaxlande ilingdut-
strackning, fran nigra meter upp till mer an 100 metey 071 5 Jaktzg«
heten varierar emgllan ett pa§ em. och upp till mer #n 0.3 m. S&~
v41 & norisontal som vertikal led vixlar malmens veskaffenhet emel-

lan vida granser, 1 det att den an utgéres af sfvervigande koppar—

malnm,an af cfvervééande jarnmelm. I prof tagna fran oLikaxdelar of ";
sampe lager har sdlunda xopparhalton visat sig ard an.o.o an‘c:a f
6¢ % och Jdarsfver.

FéT att e*nélla narmar~ K& 1nedon om detta slag af ﬁalm;drexom-
ster hafve jémfﬁrelsovis omfat tands undersokningsarbeten utfér;s

vid nizra siddana och har det darvid visat sig, att koppar-halten

n@.& e
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nos desamrz igenomsnitt siverstiger 10 5 oo} € sallan. uppgdr till

20-3¢ % ocn airefver. Vid profexridning vid sddana fyndigheter hay

[

P

4 33-12 ¥ koppar och sexunde m2in med 7.8 —

-
P T L A

Ofte vomeromme salini 20Tl . tarynmelmslager ganska nara pvaral -

dra, sd att de vid en ;rmfizmtsérzg anna brytas gemensamte

Utom den typiska bornitjirmmalmen, som rérekommsr pi mycket talk-

rike stallen 1 Sjangeli, forekonamer ‘ett med dennz malmtyp analogt

malmsldg sdval i Sjamseli som : Valfojokk ocia Unna Allekata. DEm

skiljer sig fré.:* boruici mg.mﬁzz daryutinnan, att den forutoa xep-

parglans och DOXI <1t innendliler hornblende i riklig maﬂ tillsam-

-

mans med ocn stundom istailst for magnetit, avartill kommex ialtw

spat i undsrordnad mAngd. ifver demna malimvarietet har cfta skarp

grans dot den cfyndiga sidostensn, men stundom aftager ko pparmalms-

helten mot legrets grinser och bildar silunda dennz malmvarivtet
= * ‘ B ) F

en 6fverging emellan vomiitjArnmalm och nastfoljande melmive 3.

vid getaljerad, undersdkning af fyndigheter at sistanférda slag

pafva de visat sig med hansyn t4l1 malmnaltens st.orlok ocn férdel-

ning afvensom till utstr&c}mfmg i norisontal och vertikal led i

mfvudsal §fverensstamme ned boﬁzitjanmlnxsfyndighetam, se:i ega

ofte stowre maiktighet, stundoa uppgiende till 1.2 m. och darofves,

/siscm t.ex. i ¥athiegrufven vid valfojokk/.

3. Kopparglans ellex porni. [studom Kopparxxs/, mer al.{er minr!:e

fint insprangd el eller ¢ sésom SmArre kgr}}ir i Sjangsliskiffer fore—

kildr i Unna Allakats och SJanseli,

xommer i stor utstréc}mmg sars)

-

men afven vid Valfojokks relimfall.
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Do relmialtigs partierna rafve ?anligtvis.i stort sedt zinsrcimi
p& fleve stallen har iakttagits &ntgéza +111 en filtstupning hos
dessa malmfdx: nde partier brant mot s,v. sen vaﬁligen ﬁpgtrada fle- -
re dylika salmparsisr pd ett iég%&ﬁéét satt 5&33“% om séjart efte
hvarandrt. Lingdntstrackningen hos dassz malmfsrande partier i
varierands och ¢iin s7hy att utan sarskilda s?réﬁgninésarbezen §e~
otimma. 30-50-100 m. linga linser oon GhrAfver férekomme ganska
rikligt cch deras hredd vaxlar frén ndgre decimeter U7P till 1-3~5
m. och uppgdr ndgon ging till 10 meler.

Kalmraltan iﬁsm desamma 31 ganske ‘vaxlende ock 1 zllmAnhet ar

FU———

den stérre hos smalers, mindic hos Lredare linser. I stort arb

*®

smalere, men delvie myekst xopparrika partier mera vanliga i ssan~

geli, &sé&n brodars, aéﬁéf% xopparrika partier nafva stew aghredn

*

ning 4 Unna Allakate. ‘ : S

pock ar att marka, att inom de sistnimde aeYa éparsamt‘kapparny
malmsinsprangda partierna af ook till upptrada mycket kégparrika ﬁ:;
partier, hvilka med latthet. kuﬁna tréﬁskradas. Sélunda ernélls
vid en féraéksbrytning vid, Unna Allakats dels sn relativt rattig
galm med ota b % koppar och dels en aindre mangd utskradd malm mad
anda till 69 & koppars De malmrixare aklffe*pa*tierna natva som |
namndt vanligen aindre bredd an de nysswamnda, men asii- uppgar dock
ej sallan till 1. 2 m. och dhrdfver. Via undersokningar af rlera '

sadana ryndigheter har goenomshittshalten uppgétt $£ill1 b -6 & kop—

vid skradning vunnits prima palm mod 20.3 —l4.4 % lkoppar

L]

par och

och sekxunda melm ned 9.3 - 5.5 5 koppar.
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Tillagras bor, att samtligy malmern2 vid de itrégévaraaae Lk~
ten arc fullrtandigt fy1ia frin skadlige fororeningar, glsom arse-—
o.d. samt innenillzs smarrs mang-—

nik, vizmis, antiwmon, zink, Bly,

der silfvew, intill ¢.040 ¢, och spdr af guld.

Dessa olika siag ai ralefyudigheter aro spridda 6fver en stor

areal, n enstaka Rér OCh CAY, 5n semlade 1 stérre mangd inom vis-
sa omrAden. Gehom de dataljevade undersékningar, som blifvit gjor-
da vid dessz malmfalt, har a=+ Zramgitt, att meinfyndigneterna 16—

rekomma i sd stori antal och s& nara sntill hvarsndra, att de kun-

-

ott eller i saam2 érafva,'

na brytas gouensamt i sampe Cppne
er icke ar uteslutande |

och att man vid brytning afl dessa fyndighet !
panvisad att bearbota nvarje malmlins eller melmlagsy s&rskilaz‘ ng

sésom exempel 9& aééaaa é@rédsa, inom nvxika ds S&Y kiida fyn- -

igheterna Aro s& tatt aasamlzde, att de kunnza bvry.as gemensamt ;-

p& anfdras forst och framst a=n S.Xs Grufkullan, /at@élen Isak,

Adolt, Jcnn/ och vidaré Hermaﬂ»?lienukullen, Gabriclku’ien, Flsra*’

omrdden inom vtmilen Berzelius, Carl, Burman och ?redrika pé sgan— }

geli, inom utmilen ¥athie och yiwtha vid Valfsjokk samt inom utmé—

1en Gustaf, Karl, walle o. Paulus vid Unna Allakats.

AT dassa nar Grufkullen Pa Sjangelx under sommaren 1901 ggorts

tiil féremal for en ferscksbryining medels sn 6.5 me brsd, 7 m.

ajup sprangning in i den prenta, mot NOIY stupande bergvaggen och _'.

ciyrks 20 % koppermelm, med en kop—

arndlls di af dst prutne berget

{ monomonitt ofver 10 % och

{
|
i
{
[F
s,é
parhalt uppraenda £ill & }

gom genont skrad-"




ken bringas mycket négre. 1 den blottade bsrgnanen zcra

gningcn rene blott en mindrs kortel af ﬁeraiﬁgarnma&s,
amindre ,sma.na !sertlar

ning

spran
fie?a stayrye OChR

vi¢ sprangningen framtradde
afvsaz%& ﬁa&?é&ﬁ af borﬁitgéﬁgar ocn

af delvis mycket rik maim,

ayo siddana anstdends i sprangningens potten och sidore
eéirika melm~

fsité* upprittads ka?zar synes;

Da sésom af &fver
za?kaszea Gt &&

fyndighcter aro iskttagna i pergyitan inom nelia G

om flers férut gj@*&a miy

ke sidana fyndigheter fiﬁﬁas,

dette stdrre arvete 1iks é?%'a§dargékﬁing§~ o
aroeten visat, att talri avi;ka e} né'
att sn bryining a! bela ﬁrﬁfkaIXsas herg~ f
massa /t.0Xe 1 épp@t dzgbrott/ konwe att lamua ett ge&t 3t%yte at §§5

lor 33&?&*%35&?&3 %éiiig b??zningskss

upp i dagen, ay tydligt,

tna&. Det sme f‘

% ynss saanoliks att man ﬁaz in@m ataéieﬁ

ik kopparmain .

rdde, inom wvilket de

sn ﬁyzik %*3&&133 §§alle vznga gaaéae'

la Eé@ 3i2’g& 16 % K‘Eppai* mea tav gi?’ka ?sw S

och cirka bO m- ﬂe&elbraéﬁ

Isak, Adolf och John vid
snitt 10 5 osxr%dﬂ'@a
2 &95 cirka 50 n. ims@ 3 gs@a - s&:}a

. )+
och boér man sijunds redan genow h“vta ing 3ﬂdaot pé detta sta;le

kunng erhdlla en petydande wmalafar g -
vid de ofriga ofvan anférde omrédena a0 férséksafbeten qj ute 
térda i den omfattning sod pi Brufkvllen men fdrnélléndena‘ifpers;”

A stt analogt f6rnillande vid dessa.

ytan tydzs Pa R
v’“sanda malmfalt ar séﬂxuxﬁa.

Q’ds&

e

¥in uppfatining onm qjangeli och AL

att tillgdngernz pi kopparmalm inom deaamma AY0 mycket stura,;

: Arskilds fyndigneterra aro af

att visserligen minga al ds sar
ing att hvaxy fér sig brytas mod ekonomiss
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