
Bergvesenet
Postboks 3021, 7002 Trondheim Rapportarkivet

Bergvesenetrapport nr InternJournalnr Interntarkivnr Rapportlokalisering GraderIng

	

BV 488 Trondheirn Fortrolig

Kommerfra ..arkiv Ekstemrapportnr Oversendtfra Fortroligpga Fortrollgfradato:

	

Falconbridge Sul 328-74-24 SulfidmalmA/S Utmål

Tittel

Preliminary report on the geology of Skrattås area.

Forfatter Dato Bedrift
BA Sturt 1974 Sulfidmalm A/S

Kommune Fylke Bergdistrikt 1: 50 000 kanblad 1: 250 000 kartblad
Steinkjer Nord-Trøndelag Trondheimske 17233 Namsos

Fagområde Dokumenttype Forekomster

Geologi Poreløpigrapport Skrattås

Råstofftype Emneord

Malm/metall Cu ZnPbAg

Sammendrag



3v Lon

PRELIMINARY REPORT ON THE GEOLOGY OF

THE SKRATTÅSAREA

by

ProfessorBrian A. Sturt

1. juli 1974

it



v ge

A/S SULFIDMALM
INTER-OFHCE MEMORANDUM

9. July,1974

FaleonbridgsNikkeloarkAJS
A. H. Clapke,H. T. Berry,R. Hovland,
F. NixcerT. H. Tan,B. A. Sturt.

J. B. Gaason

atåsarea. Re ort nr.:321/14i24.

PleasefindattaohedSturtspreliainarynotes on the geology
of theBkratasarea. His initialinvestigatim has indiWatadH
an interestIngpatternof folding whiohsUggestsstratigraphås
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Prelimina note on the Geolog of the SkrattåsArea

Thisnote is being written in advance of a report on the geologyof the area

to give an indication of the main resultsestablishedduringreconnaissancemapping

19 - 23 June 1974. Thebasisfrom which this reconnaissancestuclywasbuilt consistsof

reports301- 73 - 24 (T.H. Tan)and 266 - 73 - 24 (R. Hovland), with the addition of

the preliminary 1:100 000 geological map of Carstens(obtainedby Tanfrom N.G.U.

archives). The general pattern of the Geology of the Skrattåsprospectaccorclingto

Carstens'map and Tan'sreport is of a belt of greenschists(containing the known

mineralization) striking ENE/WSW boundedto the northby limestones. The ore-body

at the SkrattåsMine is indicated by Tan to be cut-off by faulting to the east, and the

connectionof the mine to the Bjensaasmine, the Marken workingsand the surfaceexposures

with good Zn assaysfrom SkrattessFarm were not obvious. The resultsof the current

work to be amplified in detail later are as follows: -

The interface between the limestoneand the "greenschists"to the south

is an interfolded junction, where the Iimestoneformsantiformsand the "greenschlits"

synforms. From minor structureobservationsthe foldsplunge 30-400 westwards.

The im lications of this as far as the Skratits mine is concernedare

quite interesting, they indicate that the ore-zone closesout eastwardsin a westerly

plungingsynformand is not limited bybult contact as indicated in the report (301 - 73 - 24).

Thesequencereading outwardsfrom the limestone Stamvannis a

sedimentaryonealmost completely devoid of "greenstone".
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(4) The dominant litholo ies are as follows:-

Grit (including thin conglomeratezonos)

Sandstones

Quartzites rich in rnagnetite

Quartz-Schists

PhylIites

Phyllonites

The latter lithology is of considerableinterestas many of the rocksbetween

the grid-baseline and the Stamvannlimestonehave the appearanceof greenchloritic phylIites,

howeveron brokensurfacesit is possibleto see that the rock hasa phacoidal or lensoidal

appearance with coarsermaterial preservedbetween foliation planesfelted with chlorite. It is

usually possibleby careful observationto trace a complete transitionbetween grit, with wel I

preservedsedimentarygrain shapes,thoughshearedgrit and eventually into the phyllonitic

rocksdescribedabove. In the reconnaisancemap presented a careful distinction between the

various tectonic facies of the gritty rockswasnot possibleas indeed the transitionsmentioned

may occur over very smalI distances. However, the colourdistributionon the map doesgive

some indication of the typesof patternswhich occur.

Grits and Sandstones

Theseare the main element of the successionsouthof the limestone of

Starnvann. They rangefrom fairly thin conglomeratic horizonsnear the SW termination of

Stamvannand at localities - (74) and (78) to grits (which is a more colloquial termbr coarse

sandstoneswith angular fragments), to the sandstoneswith fairly even grain showinggood

degreesof grain rounding. Thegrits and sancIstonesall have oppredable foldsparcontent
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(mainly plagioclase) which in someinstancesmay dominate over quartz. One fairly character-

istic feature of the grits is the presence of sedimentarygrcins(not ubiquitous)of blue quartz-

presumablyderived from a basementcomplex of high metamorphicgrade. As mentionedabove

the strongdeformation of the area hasproduceda rangeof phyllonitic rock typesfrom the

grits and sandstoneswheresecondarychlorite producesa dominating greencolouration to the

lithologies. Evenin someof the mostphyllonitic varieties, however, blue clastic quartz

grainsare often visible.

Magnetite Quartzites

Theseform a very interesting lighologyand are vktually purely of quartz

and magnetite, the magnetite often making up 20% of the total rock volume. A goodexample

of this is seennear the easternmargin of the Skrataasmine called Kvartz in the cross-section

after Stren (Fig. 4, report 301 - 73 - 24). Thiszone wasfollowed in small outcropsaround

the Synformto the Eof the mine (hereafter referred to as the SkrataasSynform). Testswith

the Flux-gate magnetometershowedthat immediately over this outcropat the mine a marked

positive in excessof 10.000 gammaswasrecorded. Thislithology both becauseof its distinctive

appearanceand magmetic propoertiesis liable to be a most important marker horizon and should

be capable of accurate mappingby combining the few surfaceoccurrenceswith magnetometric

work. Thiscould be significant becausethe variousmineralogization typesin thisrestricied

area of Sulfidmalm's grid are apparently controlled by tho original lithological junctionsbeween

the sedimentaryrock types.

Quartz-Schists

Theserepresenthighly flattened rockswith quartz as the dominant component

with muscovitealong the foliation planes. In places theserocksgrade into quartz-mylonites,
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as indeed is the ease in some of the surface exposures at the Skrataas Mine. In some instances

the quartz-schists are strongly magnetite bearing and, there probably represent extrerne

deformation products of the magnetite quartzites. Much of the hostrock at the Bjønsaas

prospect is in fact a quartz schist with rather much mica.

PhzIlites

True phyllites are developed in a number of localites, particularly near

the limestone contacts where they are often calcareous and contain lenses of limestone. The

phyllites vary from sivery micaceous rocks rich in fine-grained muscovites, to dark and greenish

biotite/chlorite bearing rocks. It may also be that during the hasfe of locality logging in this

short visit certain of the localities logged as phyllite are in fact phyllonite as described earlier.

Greenstone

Only one fairly narrow zone 10 - 15 m wide of greenstone was observed

the grid area to the south of the Marken Prospect. This is a chlorite-biotite-albite-epidote

rock in which rounded aggregates of epidote have radial habit. Other varieties are amphibole

bearing where the amphibole grows parallel to 24 westerly plungingstretchinglineation.

Limestone

The contact of limestonewith the surroundingschistsis fairly abrupt, though

usually marked by a transitional zone of calcareousphyllites. The limestone is extrernely pure

in this regionand probablywould be welI-suited Éorquarryingpurposes;a point which might

perhapsbe borne in mind shouldthe Skartaassulfide depositsprove of economic importance.
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(5) The tectonic attern of the area is both complex and interesting. The

main features of the exposecl rocks is of a penetrative E-W striking cleavagt which has a

general steep northerly dip. This is seen to be the axial planar structure to minor folds associated

with the larger antiforms and synforms, mapped during this reconndsance survey, and hence

the axial planar structure to these larger folds. However, where good minor folds are preserved

they are seen to refold isoclinal folds and a well developed foliation. It would thus appear

that the obvious folds in the area are at least second-generation structures (and will be referred to

as F2) which affect a previously folded layering and foliation.

It was not possible however to establish any meaningful information regarding

the styles, magnitude or regional implications of this earlier deformation.

Associated with the development of the F2 folds is a strong stretching of the

sedimeniary grain shapes which in the more conglomeratic horizons e.g. loc (74) can be seen

to produce at least a 3:1 extension of pebbles in the stretching direction. The stretching lineation

is pervasively developed throughout the sequence and generally plunges between 25-500 towards

the west. A certcin amount of information on the age of mineralization is seen here as magnetite

in the magnetite quartzites and phyllites often is surrounded by pressure-shadow haloes elongated

in this stretching direction. This has also been observed in relation to pyrite cubes at some

localities indicating an early origin for sulfide dissemination.

The interpretation of the major antiforms and synforms shown on the rnap is

based on the outcrop patterns,the relationships of the few well-developed related minor folds

and onihe pervasive stretching and intersection lineation parallel to the axes of such folds. On

the basis oftie conttant lineation it is assumed that these folds also plunge westerly. It will be

seen also that the strike of foliation is usually oblique to lithological contacts, owing to it

being an axial-planar structure relathe to the larger folds. It was only possible to record

original bedding in two localities and hence the form of fold struc tures can only be established

from major lithologic markers. The most obvious of these arei
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The limestonecontact.

The magnetite quartzites, which shouldbe capable of
tracing in badly exposedterrain by careful work usinga
magnetometer.

One of the featuresof the tectonicsalbded to earlier is the strongflattening that

producesphyllonites, quartz-schistsetc. from the main grit/sandstonesequence. lt wasnot

possiblein the time available to distinguishthesein detail especially as the variation in fabric

may be from outcropto outcrop. However, it is obviousthat someof the moststronglyflattened

rocks occur in the surfaceexposuresat the main Skrataasprospect, where indeed the psammites

in places become promimently bandedmylonites. It is obviousalso that the main prospectis

also the site for late brittle deforMation at relatively low temperatures. Theentrance to the

main inclined shaftand the tunnel to the westshowspronouncedshear-plane developrnentwith

strongbrecciation; the main shearshave a strike of approximately 020° and dip 50°W.Within

nr-zones there is an irregular lensoidalpattern of blocksincluding lensof sulfide ore.

Wi thin the shear (breccia)-zonesat the mine entrance much talc is developedparticularly in

relation to limestone lenses. As indicated above the rocksfrom which the shear-zones developed

were already stronglyflattened and resemblemylonites in appearance. Many sulfidesare

concentratedalong this "mylonitic" bandingand indetuipreuure-shadowsabout pydte cubes

are elongated in the general stretchingdirection.

The lateststageof regional deformation is seen in the development of a

crenulation cleavage with related crumpleson foliation planes, the lineation plungesgently

westwardsand the cleavage is flat-lying. Noriarge scale structuresassociatedwith this .

deformation were located



7 -

6. Mineralization. It is true to saythat mostof the rocksin the area,

with the exception of the limestonesshowevidence of mineralization. Indicationsof visible

ore-minerals areshownontheaccompanyingmap. Many of the rocksare stronglymagnetite-

bearing and this may account for the fairly high almost linear magnetic anomaly patterns.

One interestingfeature was the location of a zone generally richer in sulfide

inpregnationthan usual, shownon map asstronglymineralized belt, in a numberof locations

good pydte + chaloopyritewasobservedand at loc. (127) sphaleritewasalso observedthis

belt is on strike to the Marken prospectand includesthe drill-hole DDH-1. No surfacelead

mineralization wasseen. In the time available it wasnot possibleto delimit the southern

limits of thisbelt, but he suggestionwas made to Tanto extend hisV .L.F. work southof

his planned base-line in thisporticular area. As yet it is not possibleto be categoric concerning

the stratal relationshipsof the Bjønas, Skrataas, Marken depositsand this belt of mineralization,

except that the Marken depositoccurswithin the belt. Thearea of mineralization is in fact

very poorly exposedand it will dbviouslynot be possibleto make an assessmentbasedupon

surface geological features.
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CONCLUSIONS

The area as a whole appears to be interesting in terms of both the known

mineralization and that observed during this quick study. The differences inimineralization

are apparently related to differences ii the original lithology of a sedimentary sequence

dominated by clastic rocks of the girt/sandstone type. This is certainly indicated by the

presence of magnetite quartzite and magnetite bearing phyllites in the area. In some

sandsontes lines of fine-grabed sulfide minerals occur oblique to the cleavage and may event

represent original bedding. The sulfide mineralization appears to have undergone secondary

migration and concentration during strong flattening deformation (probably F2) which produces

the main fold structures shown on the map. In both the case of the rnain Skrattås prospect

and the mineralized zone shown on the map the rocks have strong flattening fabrics with

the widespread development of phyllonitic and mylonitic rocks.

The information contained in this preliminary report may cast different light

on the type of mineralization of the region as a whole. It indicates that the mineralization

is related to original lithologic stratigraphic aifferences and not a greenstone belt mineralization

in the typical sense. The report by Tan discussa number of old magnetite prospects in the

general region, which may probably relate to the magnetite bearing sediments described

in the current report. It may well be that sulfide mineralization of the Skrattås type rnay

be found in other poorly exposed areas of deformed sediments around such old prospects, but

only investigation will teid

In conclusion it is only right to say that this must be taken as a very preliminary

report based only on four days full mapping, and obviously more time is required on the whole

prospect before the intricacios of the geology can be unravelled.

A.
I . 7 . 74-.
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