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GEOLOGICADREPORTOR THE HOPENCOPPER MINE AREA

H. MASON, Sulitjelma, 25th of September 1967.

A.M.S. Maps - Bods - Leding (466 E - 490 E/ 7473 I - 7467 N approx.)

INTRODUCTIONs

The work was undertaken from September 5th to 23r4 on A.M.S.

150 000 maps. There were roughly enlarged to 1125 000 to make room

for additional struotural data. Positioning was found to be diffioult,

as the terrain is physioally diffioult (Pine forrest and Mountain)

and the map is not_too oorreot.

Aerial photographs were not available until the vork was finished,

and therefore the exact positioning of fold oloeures and outorop

and the clorreot representation of their geometry was not possible.

The struotural overlay and orose-sectione are therefore mipant

to be approximatious and are not dravn for exest drilling

meseuremente to be taken. The map was oopled on to 116 666'

enlargements to the A.M.S. 1150 000 purely for representations

purposes.

The main problem was the mode of formation of, the stratigraphio

level of, and the struotural positiog of the oopper ore

It is hoped that thie is in part fulfilled.

STKATIGRAPHYt

The stratigraphy fisse in fig. I namelys

Granite Gneise

Istrusives-,Copper Ore unit

Ggsarts vein units

'Marble units

Garnet sohist units

Bodø Group Jduartzite units

Hornblende/Mica schist units

(White feldepar mioa - quartz + garnets)

(Chaloopyrite?)

(Whitis quarts a pure?)

(White marbles - pure)

(Red garnet + grey sohistore matrio)

(Dull grey oolour + oocasional garnets)

( Green-blaok sohist) + gts eyes in lower
part.

struotural disoonformity - slide?
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Hornblende/Nicaschistunits
Saura grou*:,

Impureunits


(Green-blacksohist)+gtz eyea.

(Bluemarbles.)

I SAURAGROUPs

Structurallythis group is the lowestand it i. thereforeconvenient

to take it as the lowestin & atratigraphicsensein the oldest,

but sinoeit is separatedfrom the upper Bode group by a structural

disconformityit couldbe youngeror equal in age to that group.

The group oonsistsof impuremarbleswith thin semi-pelitiebands

cut by semi bo.idenedgranitioveina ( 1 om - 10 cm ) width.

Containedwithinthesemarbleaare two units of Hornblende/Nioa

schists,the upper unit oontainingsubordinatephyllitee. The

generalstrikeis eo th,t theseunits out into the Upper Bode

Group and it is thereforeooncludedthat thereis a struotural

disoonSormitjbetweenthe two groups. It is possible,however,

that the group as a whole thina towardsthe North.

The junctionSauraNarble/Bodohornblende/Mioaschistsis visible

in one plaoe and shows a prominantschistosity-beddinginterection

althoughno ggkt dialocationsignaare visible,the junotion

being quite "clean"and sharp.Drag? foldsare visiblein the lowør

marbleunit and the aotualjunotionappearsfolded.(BelowBratfjeld

(I)Nine.)

The sohistosityin the SauraGroupappealesto be parallelto

bedding,minot folds of sohistosityare rare in the marble,but

comon in the schlstunits - the marbleappearingto have flowed

rathertnan folded. The auddenappearanoeof large thioknessof

schistwithinthe marbleunits suggeatsfoldingbut oareful

ezaminationof the "rore"areas givesno evidenoeof it, although

ezposureis not good.

‘uartsveins (verylaige)out the sohistunits in the north.

Granitioveins as mentionedcut both marble+ schist- in a

generalN,SW direction.
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II BODO GROUP
-----

This group struoturally overlies the Saura Group and ia separated
from it by the structural diaconformity. (The Hopen alide of

r9r-
bicholsen + Rutland). The main k)Sunit is the green-black Hornblende/

Mica schist unit, which oontaine within it a subordinate quartzite

and several gaxnet schists with garnete varying from 1 - 2 mm up

to 1cm in size. Above theae inoltded unite lies a very pure

marble unit which lies below another marble unit (less pure).

The junotion HiN echist and jr.rnetsohist iB quite eharp in all

11,	
cases and it is tAerefore concluded that they represent an original


chemical difference in the roek units prior to metamorphism.

The H/11schist also contains a few vexy thin disoontinous buff-

yellow coloured marbles (1-3 cm wide, 2mlong) and quartz eye

- both folded.

The rook show a prominant sohistosity -bedding interection in

several places, but in others, notably the H/N sohist - pure marble

junction on Hopafjell, the schistosity is parallel to the bedding.

The reason for thie is probably thpt several seto of conflicting

schistosities have developed during the defermation history of

this unit. (F1 +2a + F3 according to Rutland and Hicholsen)

the main schistosity, however , is not parallel to bedding and it

is this (F2a?) schistosity which has been mapped (see structural

overlay). However, the folding is compler abd it is poseible

that one of the other schistosities has been picked up here and

there. Minor aohietosity folds are very icommon in the- garnet

schist and in the 11/14schist. The junction of theee tvo unita is
11 also oompletely folded. Minor foldø (of schistosity) are not

common in the marble which appears to have flowed - as in the

case of the Saura Marble. The junction of the marble and H/N

schists in general not comlete.

The Bode Grotp iø cut by granitic veins(T30 m width and in the

north a large off of the granite gneies (50 m thiok approx.)


gives rise to smaller feeder veinlets of granitio material.

Several larger 30 m dykes appear to be cut by thie larger unit



These relations are thought to represent a compler intrusive history

of the granite gneiss.

Quartz veins, up to 2 m tEick cut the H/M schist and garnet schiet units.

The quartz and granitic veina are virtually unfolded.

The copper ore unit cute the H/M schist unit in the Storfjell Mine,

in the Tuevann mine it is approximately parallell to the general

schietosity (P2a? but shows compler relations with a pegmatitio)
fraction (Chlorite-garnet-feldspar?)the Cu ore unit is folded in

several outcrope and in the Hopsflell Mine and Bratfjell (I) Mine,

The intrusion of copper into the Bode group is therefore thought to

have been prior to (F2a) or main schistosity folding.

NB. For more detailed diecussion of Copper Ore Unit see oopper ore

unit IV.

INTRUSIVES.

III QUARTZ.


The major quartz veine are intruded into both Saura and Bode groups.

They are virtually unfolded and are usually parallell to the general

achistosity direction. The large vein body near Bratfjell II Mlne is of

economic proportions, it dips to the weet at about 60° with no sign

of thining.

The quarts is in all cases a white massive crystalline unit, the veine

vary in aise from 10 om to several metres width, they are confined to

the schist units in both group but thie ie probably due to case of

penetrations rather than petrogenesis, since the large vein near Bratfjell

II Mine is probably too large to have been "Sweated out" of the hoet rock.

The quartz veins are always cut by granitic veins and are older than

the granitic intrusives.

IV COPPER ORE UNIT.

For outcrop - mines see Map 3 1:25 000.

The Oopper Ore outcrop is sporadic and liable to rapid thickening

and thinning with total diaappearance in several cases.

Tn Skorfjell Mine it oroes-cuts the schistosity at a small angle.
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In TussvannMine it shows intrusiverelattonswith a oonoordant

pegmatitio(sinctemetanorphosedto • Chlorits-garnet-feld•parrook)

but is approximktelyparallølto the looalsohistosity. In the

hopsfjellMine the CoppørOre 1s foldødby • SW plunging(70°)fold,

it is also tightlyfoldødin several outcrops on the Fjeld.
In Bratfjell (I) the ore is present in several parallel veinlets -
(See Mine Plån and Diagram.)

The generaltrend Storfjell Tusavann--Hopsfjoll+ Ropen-Brattfjell(II)-

Brattfjell(I) indioatesan approximatesinglesone at one streotural

lovel for the ore unit. This ie boftmout by the outoroppatternon

Hopsfjelland furtherto the north. however,eeveralsaallminor

outoropa000ur to the soutt.aroundhill 3.7/17467-81/487-4Bapprox.,

and ono outsideRopenMine (in the south of tie tunnel). Thesemay

representone intrusionbrokenby the oomplexfoldingin the area,

or severalsmallerintrusions.

In the severalareas thøreare sohistsvith the oopper-sulphusyellow-

brown oolourbut no visibleooppør. itteseoutoropsare fairlynumerous

but urs all at differentstruoturalleveleand are extremelydie-

oontinous.

A kintherisof the above informationt

hydrothermalintrusionof ooppor,afterF, foldinginto Bodø 6roup

along gensralstruoturaltrendbut orossouttingin oertais.plaoesthe

primaryetthistosity.Assoolatedoontaotmetamorpism at 2cussvann

Gruber,jsee »iagram).

UopperPoldedalong721 folds (in the SW axie plunging•tteplyto

SW).

Bither assooiatedwith above or lattermetamorphismof rooke

givingrise to ainor mobilisationof CopperOrs body.

It would thereforeappear that the Brattfjell(I)—Hopsfjell--Tusevann—

StorfjellOre body allthoughsporadioand tightlyfoldedis probablyst

ons struoturallevel and may bt looatedby eleotro-resistivity

geephysioalmeasurementeooneideringthe etructuraltrand ae given on the

struoturaloverlay(map 2).

The arltato the southof Hopefjellle, however,very oomplex,and

thørtforsthe ore body is liableto be "pinohedout" bj the foldings
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as surface outcrop suggests. It would therefore seem that thie southern

continuation of the ore is probably not worth oonsidering at the

present time.

This discription of the copper is not helpful since it appears that

the ore may sometimes be related to the F2A stxuctural trend and

in other cases may not, and that in all cases it ie liable to be sporadio

and tightly folded - as shown by the original mine working inability

to continue.

11
Whether the ore mounts to 1,000,000 tons or not, it's maximum thickness

would appear to be 1-2 metres and a large amount of overburden would

have to be removed when extracting the ore and also in following ite

11
structural trend. Therefore even Oonsidering the high Copper content,

it would not appear to be economio at present to wOrk this particular

area.

V Granite Gneiøs.

The granite gneise would appear to be the youngest unit preeent since

it shows definite intrueive relations to both Saura and Bodø group.

Several contorted xeholithe of H/M schist are founi within it near the

actual contact of gneiss with schist. The contact is folded but not

violently, and the gneiss in general crosecuts the major schietosity

within the two groups.

The granitic vaine within both groups crossout the quartz and copper

units and are themselves virtually unfolded. Thoøø in the Saura Narbles

are boundined, however, in a etraight line.

Several pegmatitic fractions are found within the granite gneise with

large 3 cm white feldepar crystals and 2 - 3 om square "books" of

Muscovite. Garnet ie present in subordinate amounts.

The gneies unit repreeent the northern extremity of the Hopen "slide"

since it is intrusive into both upper and lower group. It is therefore

after the "sliding" but would appear to be slightly folded and is

involved in the F3 deformation phase. This is born out by its appearing

to form the case of the portulated major Antiform (Heian Antiform) see

tectonic Sectioh.
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TKOTONICS.

The SauraGroup oontain•few minor folds in rel-tiunto the Bode Group,
althoughthis is partiallyto be •xpeotedas the aauragroup'smainly
Marble. Å. alreadystatedthe sohistosity10 the Saura droup is paralls1
to beddingand its goneralstrikesuggesta struoturaldisoonfornitybotwoen
it and the uppør Bodø group.

Plots of the fold axix asinuthfor both grAips (ase diagrams)show ho

lø marked differønoein axis trendsor plungstrønda,but tne data for ths

Saura droup is soare and no oonolusionsmay bø drawn from this.

If the disoonfornityis a alidø (or nappe?)the littologioalsimilarlty

• betwon the sohistin both group and theirsimilarfoed stylesand fold

axis trendesuggesta ehort traveldistanoefor the upperunit.

The Bode group sohistsexhibita markedsohistosity/beddindinterection
as statedin seotion(II)Minor is largelysemi-haraoniowith

small overturnedfolde oom2mn. The major fold axis asimuthtrendwould
appear to be (fromdiadran)

3450 plungs 700 north

045° fl 500 west

11
These are probablythø r2 and r3 of Nioholsonand hutland.
The foldingwithinthe Bode group is tnoreforeoomplexinvolvingtvo
or more periodsof the deformation. Tho folds are all sohistosity
folde as mapped,the only nonsohistosityfold being that in Bratfjell
(1) Mine. Bips are usuallyhigh and it ie very easy to followa
mondary sohistositydue to intenoefolding. Xhøreforsthosefoldø
shows aay be only in part corrootand -everalmay have been missød
altogether. Ror a oorreotteotoniosynthøisit wouldbe neoessary
to spend 6 weeks using 1:50 000 soale oarial photographs.

As statedthe GopporGre unit followsin part the major sohistosityfolds.
The Sauragroupin generaldips to the west under the Bodø group whioh
itselfis highlyfoldød. See Gross-seotionsX-4 and Å.B.

As indisatadon the map it would appear ((romthe top of Hopsfjell)-that
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that the generaltrend is from Storfjellaroundto Tuesvannand then
as known to Bratfjellin an Antiform.

Concl uaio ns. 


The only sure way of locatingthe ore is by geophysics,however,
some predictionamay be made as to the ore horizonpositionin the
north.

The groundis probablytoo diffioultfor geophysicalmeasurements
to be oarrledout easilyand thereforediamonddrillingwould be
necessarybut a compentantgeologistmust be presentas the structure
is very oomplexlocallyover the entirearea.

The ore unit is eporadicdue to its mode of intrusions(in long
weak structurallines)and due to latterfolding,and iS therefore
going to be difficultto followwhen mining.

Althoughdifficultthe full structuralpicture,(for a elightlylarger
area is desirablein more to the west) couldbe accurately
prediotedusing largerscale aerialphotographsand spendingat least
6 weeks on the area.
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Loca ion No.

(4)

(N)

1POLDMINS 


Rook

Saura sohist

H/M schist

Asim th 1

340/55 NW

288/48 W

270/38W


341/45N




(9)




240/27w




(1o)




221/38s

111/ 
 N 046/51s




fl 031/52




35o/71s




162/67sfb




140/908




H/M sohist- Saura 196/26s




Marblo





170/20s




CopperOre unit 021/245




H/M sch1st-Saura 120/30W




Marble




(23) CopperOre unit 098/20W




(28) HiN sehist 340/50N





348/39N

11




339/60N





310/25N





166/46N





255/48W
0





(37) Garnetschist 325/15N




SauraMarble 163/36S





050/70W





074/56W




(43) Saura sohist 026/32S





057/39 N

e. Not

crenulationfold of
schietosity.

minor folds

possibledrag folds at

SauraMarble - H/M

schistcontact.

laye 3 a Amplitudofold

( 5 m 11.)
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(45) SauraMarble 345/20S large 3 m amplitude

fold
fl 311/31N

290/50N

Garnetachist 218/50W

216/57W


286/67W

217/68W

224/43w


222/65w
fl 227/63W

(62) H/M schist 214/68SW

221/54SW
fl 235/57W

Garnet schist 225/47W

(69) 354/61N

R/M schist 235/52W

252/55W

225/60W


231/61W

202/61SW

225/64SW
fl 228/60SW
fl 220/58SW

234/68SW

352/53li

Copperore unit 230/70SW

R/M schist 196/54W


215/53W

200/52SW

(66) fl 232/30 SW



(88) H/M sohiet

(93)




(io3)

(109)




SauraMarble


243/46SW

247/51SW

280/60W

256/65 W

223/47 SW

088/35 w
085/40 W

265/62 W

240/62 W

260/65 W

240/50 SW

280/40 W

260/50 w
010/55 S

000/40 S

11.

Azimuthis taken

to be the crest

of the folds

RB: Unless otherwise

statedthe folds are

minor folds with

amplitudes<2m but

>10 om.

All folde are sohist-

osityfolde, except

where otherwisestated

eg. Marble sohist

sunotionfolds.

(Foldein marblesare

inclusionpartiole

folds.)

Specimenliet
T e.

Bode group-marble.

Copperore (Hopefjell)

Granitegneiss.

Garnet schist Bode group.

Garnet (large10 mm) schist

Hornblende/Mivaschist.(Bodegroup)

Saura MarbleGroupMarble.

Quartzite(BratfjellMine)

No. Position

Heu 1 7470%/4d8.4E

Heu 2 7489.7N/488.5E

Heu 3 7472 8/489.5E

Heu 4 7468N/487E

Heu 5 74711/489.3E

Heu 6 746814/488E

Heu 7 74678/488.5

Heu 8 7472/1/489.3 E
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Reu 9 746d. 7g/ 486. 7M CopperCre TuesvannMine.
lieu10 7468. 7N/486.7 is Pegmatite

Name CopperMine + Workings Positione

Poeition See ma
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