
Bergvesenet
Postboks3021, 7002 Trondheim Rapportarkivet

Bergvesenet rapport nr

BV 1738

Kommer fra ..arkiv


Intern Journal nr Internt arkiv nr Rapport lokalisering Gradering

Trondheim

Ekstern rapport nr Oversendt fra Fortrolig pga Fortrolig fra dato:

Tittel

The geology of eastern Skorovasklumpen
A concise field report

Forfatter Dato Bedrift

Flitton, Stephen 1972 ELKEM A/S - Skorovas Gruber

Kommune FylkeBergdistrikt1: 50 000 kartblad1: 250 000 kartblad

Namsskogan Nord-Trøndelag Trondheimske

Fagområde

Geologi

Råstoff type

Malm/metall

Dokument type

Emneord

Forekomster

Skorovasklumpen

Sammendrag



:.1,1/9321

r "(r M
. 11"gP r  JU_ •- 



 COLOY 0t:

0

. CONC ::! •

11Y

11''':



CONTENTS Page

Prefaceand introduction 2

Previouswork 3

Techniques 4

Figures 1 and 2 5

LITHOLOGIBS

Introduction 6

Figure 3

The Schistosegreenstones 7

Originof the Schistosegreenstones 9

The Massivegreenstonesand Metagabbros. 10

Originof the Massivegreenstones I2

Rocksof the TransitionZone I2

QuartzKeratophyre I3

Trondhjemite I4

The occurenceof Iron Rich Minerals I5

FaultBreccias I6

STRUCTURKS

Introduction I 7

Field Observations,Conclusionsand Criteria I 8

The Fl Structures I 8


Figure4

The F2 Structures 19

The Fracturecleavageand F3 structures 21

The Faulting 22

StructuralConclusions 25

Stereograms 27

Metamorphicgradeand facies 28

Recrystallisationand Tectonism 28

Descriptionof Cross Section 29

PhotographicSection 32

GeneralConclusionand FutureWork 47

References 48

Acknowledgements. 49



2

PREFACE

This reportwas writtenafter eightweeks fieldmappingin the

Skorovasarea, 1n the countyof NorthTrondelag,Norway. It is

submittedas partof the requirementsof the B•Se. HonoursGeologY

Degree courseof the Universityof handon.

INTRODUCTION


The base-metalbearingpyritedepositof Skorovas,is associatedwith

Caledoniannacksof the greenschistfaciesof regionalmetamorphism.

An extensivegeochemicaland geophysicalexplorationpnagrammehad been

instigatedto coveran area withinan eight to ten mile radiusof the ore

body, with the prospectof locatingsimilarmassesof ore. Aerial

geophysicalsurveyshad revealedmarkednegativeanomaliesin an area

immediatelyto the northof the villageof Skorovasand, in the light

of theseanomalies,the mining company,Elkem SkorovasGruber,proposed

a detailedlithologicaland structuralmappingprojectof this region.

This is a fieldreportof part of the project,which was undertakenin

associationwith Messrs.Allan Burch,VolkerHirsingerand Quentin Palmer,

under the supervisionof Dr. ChriatopherHalls, (all of ImperialCollege,

London).

The mappingarea is dominatedby the 990 metre summitof Skonavasklumpen

(klumpenmeaninhill or "clump"),and a seeminglyendlesssuccessionof

depressionsand cold frontssweepingin from the Atlanticbringinglong

periodsof low cloudand heavy rain?

Rock exposureis almost 100% on the summit,and can be describedas

moderatelygood for most of the area. The only problemsarise around

the 550 to 600 metrecontours,where a shoulderof flat-lyingland on

the southernand easternflanksof the "klumpen"is blanketedin marsh,

and in a few mappinglocalitiesbelow the tree line. Exposurecan be

considerablyimprovedby peelingback the turf cover to revealexcellent,

glaciallyscouredsurfaces.

The hill is disectedby a narrow gorge named letygdalen"-"Ihe Ugly Valley"

which providessome excellentsectionsthroughthe greenstones.

Somewhatunfortunately,the northernflankof Skorovasklumpenhas been

partlyfloodedas part of the TunsjdflyeneHydro-electricscheme.
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PREVIOUSWORK


The area to the northof the mine has never been geologicallymapped

on a scaleof 1 : 5000. It is includedon the Tromse sheet published

by the NOrgesGeologiskeUndersftelseto the scaleof 1 : 100,000.

This regionalmap was constructedby the Norwegianstategeologist

SteinerFoslie in the 1930's. NO sheetmemoirhas ever been published

althoughFOsliedid write a paperon the ore body itself(published1939).

Colour Photographsot Foslie'soriginalfieldmaps were examinedand these

revealedfar more of his field interpretationthan the publishedsheet.

He interpretedtho upper flanksof Skorovasklumpenas an intrusive

gabbroicbody within finengrainedgreenstones.

In 1960 Tore Gjelsvikprepareda paperon the Skorovasdepositfor the

XXI InternationalCongressin which he summarisessome of the ideasand

conclusionsup to that date. To quoteGjelsvik,"The greenstoneformation

at Skorovascan be subdividedinto three parts:

At the base, banded, limy greenschistaof clearlysedimentaxy

origin,containingblue quartziteswith thin Vasskis (sedimentarypyrite)

bands,

Alternatinggreenstoneflowsand pyroclastics,some of which are

keratophyres.

The upper part,withinwhich the depositsare situated,mainly

spiliticflows (amygdalescommonlynoted)and some thin intercalated

keratophyreflows.

A band of Tronhjemiteseparatesparts 1 and 2 and forms an extensive

contactzone of hybridegreenstones. The top of the mountainnorthof

the miningvillageconsistsof gabbrocontaininga smalldepositof

nickeliferouspyrrhotite."

"In the sedimentarygreenschistssmall, isoclinalfoldingis obsorved,

but generallythe seriesappearsonly to be slightlyfoldedand a flat

dip towardsthe east prevailsin the mine area."

"Wallrockaltorationis distinctand includeschloritisation,

sericitisation,silicification,carbonatisation,and talc formation."

"S. Foslie (1939),who made the firstdetailedinvestigationof the

deposit,considersit to be of opigenetic(hydrothermaluetasomatic),

whoreasChr. Oftedahl(1958)recontlysuggesteda syngeneticorigin

(volcanicexhalative). The geneticquestionis not definitelysettled,
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LITHOLOGIES


Introduction


The following mapable lithological types have been identified in the

field. (The criteria of identification, field descriptions, and

suggested interpretations are cited after this introduction).

Schistose greenstones

massive greenstones and metagabbros

A "transition facies" between the schistose and massive types

Quartz keratophyres

Trondhjemite

pyrite and pyrrhotite

Pault breccias

/n general terms, the massive greenstones overlie the schistose,

this juktaposition being obviously of structural origin at some

localities, and probably stratigraphic at others. Poslie mapped the

massive rocks as intrusive gabbros, but detailed inapection has

revealed these to be of more volcanic origin, possibly representing

a pile of lavas and sills and ash beds, cross-cut by fine grained

dykes. Small intrusive bodies of gabbro or metagabbro have been

identified within the pile. The pyrrhotite at grid reference (043045)

appears to be associated with one of these metagabbro bodies.

Linear bodies of the keratophyre are more or less confined to the

massive greenstones, their numbers and volume apparently increasing

towards the summit of Skorovasklumpen. These are believed to rep-

resent acid lavas by the author.

The trondhjemite is locally variable in composition. In places it

has an obviously intrusive relationship with the massive greenstones,

and in others a more uncertain relationship with the schistose

rocks,

pyrite and pyrthotite occur as bodies of various dimensions within

the schistose and massive rocks.

6



PIGURE 3,

Profileacross the Skorovasvalleyby T. Gjelsvik(1960)

showingthe relationshipof the ore body to the greenstonesand

trondhjemite.
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In the numerousthin sectionsmade from these rocks,one can observe

alternatinglight-colouredquartzbands,and darker4oritic and

epidoticbands on a much finer scale than those observedin the fieldI

that is with a thicknessof one to threecentimetres. Microfoldingis

also most evident in thesesections(See photomicrograph1). The finer

grainsof epidotoand chloritein the darkerbands appearnot to be folded

around the fold hinges,but alignedmore or less parallelto the traceof

the axial planesof the microfolds. Some coarsergrainsof the chlorite

cut across the banUing,but have the same orientationas the finer flakes

.ithinthe bands. (See figure3).

Most of the microfoldsare of lc and 2 type (Ramsay1967),and there is

also thin-sectionevidenceof smalldisplacementsof the foldedbands

along the penotrativeschistosity.(See figure4).

The Ori in of the SchistoseGreenstones

The originof the schistoserocks is by no means certain. Severalauthors

(for exampleGjelsvik)have put forwarda sedimentaryorigin,and cite

the occurrenceof the Vasskisfacies in part of the schistosesuccession

as evidencein supportof this. The assumptionthat the Vasskis is of

sedimentaryorigin seems to be largelybased on the regularityand

consistencyof the iron oxide-sulphidebanding. The smalloutcropat

Skorovashas providedinsufficientevidenceto cast new lighton this

matter.

The quartzepidoteand chloritebanding in the schistoserocksmay be

a reflectionof the primarybanding,but no apparentlyprimarystructures

can be observedin the fine-grainedmineralsin thin section. Similarly,

the occurrenceof the calcareousrich and felsicrich laminaeat fairly

consistentand laterallytraceablehorizons.. ithin the schistsmay be a

reflectionof a primarycompositionalvariation.

NO thin sectionsof Foslie's"shearedtrondhemite"from near Stalvik

were examined. Severalsectionsof acid schistsfrom outcropsto the

north of Skorovaswere inspected. They containno largecrystalloblastic

feldspars, suggeststhey are not of "shearedTrondhemite"origin.

9
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The mineralogy of the schistose series in general suggests that, if they

are of sedimentary origin, they represent a series of metapelites, which

were calc-rich at certain horizons.

2. THE MASSIVE GREENSTONES AND METAGABBROS

These are broadly composed of three field components: a "fine-grained",

a "medium-grained", and a gabbroic component.

The "fine-grained. aPPears largely structureloss in the field. It is

usually light to mid grey-green in colour. In thin section, there is

typically an ophitic texture, with the feldspars and some quartz set in

pleochroic ferromagnesium minerals of extremely fine grain. Some

chlorite and disseminated pyrite also occur.

Since most of the massive rocks had been prevlously mapped, (and,

in the author's opinion, misinterproted) as an intrusive gabbroic body,

particular attention was paid to the identification and distributional

mapping of rocks with an obviously gabbroic texture, (see lithological

map). In these, Large crystals of feldspar, and randomly oriented

amphiboles are visible. This is supported by thin section inspection

which shows the metagabbros to consist of a mosaic of coarse, subhedral

feldspar of albitic composition (universal stage) and coarse ragged

randomly oriented blue-green amphiboles. Occasionally, some finer

needles of what may be later amphibole are developed, usually with a

proferred orientation.

In the field, distinction between the metagabbros and "medium-grained"

component is not always a simple task. The latter can usually be

distinguished by boing finer grained than the gabbro, but where

crystalloblastic feldspar is abundantly developed, the distinction

becones more difficult.

As a field rule, only those rocks in which both coarse grained amphibole

and coarse feldspars occur togethor were mapped as metagabbros. The

application of this rule is borne out by thin section evidence. Some

sections of the Imedium-grained" rocks have a typically crystalloblastic

texture, in which ragged blue-green amphiboles and usually altered feldspars

are set in a very "messy",heavily altered, fine-grained groundmass. If

this be a relict primary texture, then some of the non gabbroic "medium-

grained" massive greenstones may represent porphyritic lavas.



One word of cautionshould,however,be given. AssumingheavY alteration
to affect both "medium-grained"and gabbroictypea, it is possible

that the feldsparsor some of the feldsparsin a gabbroicmosaic

could be alteredto give an apparentlyfine-grainedgroundmass,with

apparentlycrystalloblasticfeldsparand amphibole. This, of course,

would not be representativeof a primarytexture.

Fortunately,severalother volcanicprimarytexturescan be identified

within the "medium-grained"types. These includeamygdales,commonly

infilledwith eitherepidoteor feldspar,sometimesshowinga radial

structure,and havingdiametersbetween3 to 4 mm and 3 to 4 cm. Somenthe

vicinityof the mine are partly infilledwith pyrite. A lithictuff

texturecan be distinguishedin a smallexposurenear the pyrhotite

showing. (See photomicrograph2). In the same area, apparently

gradedbeds may be distinguished,the gradingbeing pickedout by

feldspars.The interfacesbetween the beds can be regardedas primary

planarfeatures(So). Some of the "finegrained"membersof the massive

greenstonesoccur as dyke like bodieswithin the "medium-grained"types.

In one thin sectioncut across the contactbetweenthe "fino"and

"mediumgrainod"massiverocks,the randomlyorientedlathsof feldsper

in the fine componentbecomealignedparallelto the contactin its

immediatevicinity. This alignmentis displacedarounda crystalloblast

of albite (universalstage). The small proportionof chloritein the

"finegrained"nack seemsto increasetowardsthe contact,these flakes

showinga similaralignmentto the feldsparlaths. The exact lineof

contact is maskedby the developmentof a band of alterationproducts,

which may have formedwith an adjacentband of mediumgrainedepidotes.

The "mediumgrained"rock consistsof randomlyorientedpleochroic

blue-greenamphibolessome of which may be primary(thosewith straight

boundaries7)and others probablysecondary(thosewith raggedboundaries).

Heavilyalteredfeldsparsalso occur in this rock. The exact significance

of the alterationand epidotisationalong the contactis not fully

understood.

Massive nocksnear to the summitat grid reference(017034)are

brecciated,the clastsbeing separatedby a very fine grainedfelsic

matrix,which in thin sectionseems to be composedentirelyof an

anhedralmosaicof fine grainedquartz. One of the clastscan be seen

to be discontinouslyrlmmedby epidote. This rim is not evident in

the field.
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The outcrop is roughly circular in plan and a few off-shoot veins of

brecciated material can be traced for distances of 5 to 6 metres.

In these veins, the clasts are composltionally simllar to those in the

main body, but are much smaller in diameter, the relative average

dimensions being 3 to 4 cms and 30 to 40 cms. (see photographs 5 and 6).

Most of the clasts are angular (see photograph 6) and some have undergone

tectonic flattening to different degrees. The,brecciation may well be

a result of the injection of the felsic material.

At another locality on the southern flank of the "klumpen", at grid

naference (012039) a "fine grained" massive nock shows a dyke like

relationship to the "medium grained" type.

The contact between the two types is not marked by an epidote band.

Another possible primary volcanic texture is suggested by-the flattened

shard like inclusions in the quartz-keratophyres. In thin section these

consist of very fine grained iron stained material, the exact mineralogy

of which is difficult to determine.

The exact relation-ship of the "fine-grained", "medium grained"

crystallbblastic feldspar bearing, and vesicule bearing types in the

field is very difficult to fathom. An indication of their distributions

is given on the lithological map; it should be pointed out that this is

merely an indication and by no means a comprehensive representation.

The ori in of the massive reenstones:

From the field and thin sectLon evidence of the primary textures, it dwes

not seem unreasonable to broadly interpret the massive rocks as a pile of

metamorphosed lavas and pyroclastics, intruded by dykes and sills of fine

grained dolerites, and apparently irregular bodies of gabbro. The exact

spatial relationships of these types is by no means fully understood, and

will require intensive mapping on a very large scale befere any reasonable

conclusions on the matter may be drawn.

3. THE ROCKS OF THE TRANSITION ZONE

This zone ls somewhat difficult to delimit (much of it crops out on the

marsh covered shoulder of land around the 550 to 600 metre contour), and

only tentative boundaries are shown on the lithological map. The zone
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is identifiedby the very complexspetialrelationshipbetweenthe

schistoseand the massive rocks. Withinan area of a few square

metres,the two typescan occur in an irregularlydistributedarray

of exposures,which is impossibleto map with any accuracyon a scale

of 1:10000. Prequently,the massiverocksoccur as pod like

inclusionsin the schistoserocksand vice versa. Traversingthe zone,

moving from the schistoserocks on ono side to the massiverockson the

other, it is sometimesposibleto observea gradualchange from

dominantlyschistoserockswith inclusionsof massivegreenstone,to

dominantlymassiverockswith includionsof schistose.

Some di the "medium-grained"rocksfrom the zone occasionallydisplay

a weak fabricwhich in thin sectionappearsto be createdby the

preferredorientationof chloriteflakesand needlesof secondary

amphiboles. This has been consideredas a "transitionfacies",

lithologicallybetweenthe massivean schistosegreenstonesby the

author.

The interprotationof the transitionzone is a difficultmatter,and

mare explorationand mappingwill be requiredbeforean accurate

picturemay be formulated. Prom his fieldobservations,the author

tentativelysuggeststhat it representsin part, the complexinterface

between tho lowerschistoserocksand the uppermore massiverocks,

croppingout on a more or less horizontalshoulderof land. The

pictureis probablyfurthercomplicatedby a seriesof east-west

strikinghigh angle faults,which cut across the shoulderand probably

give rise to the seriesof parallelgulliescuttingthe shoulderin an

east-westdirection, (see sectionon structures).

4. THE QUARTZ KERATOPHYRES

The distributionof tho quartskeratophyresis largelyrestrictedto

the massivegreenstones. They form linearbodieswithin the greenstones,

being about 1.5 metrs in width and of variablelength,usuallyin excess

of 3 metres. Near to the summit,thetrvolumesand abundanceseem to

increase,and the linearnatureof the bodiesbecomes lessapparent.

This latterobservationmay be attributedto the differencesin

orientationbetweenthe flattisharea around the summitand the steep

southernflank. There also appear to be more bodieson the southern

than on tho northernflank.

In the field the rock is whlte, and is frequentlyiron stained. Some
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of the fresher exposuresrevealbrown streakswhich may posiblybe

primaryin origin,and resembleflattenedshardsin unmetamorphosed

acid tuffs.

The bodiesusuallyhave a weak fabriC,parallelto the long axis of the

bodies. In thin section,this fabricseems to be producedby the

alignmentof chloriteflakes,which form a minor fractionof the

mineralogicalcomposition. The main componentaare quartzand feldspar

which form a very fine grainedgroundmassin which are set large

euhedralcrystalloblastsof feldsparwhich are albitic ln composition

(universalstage). There are also stringersof anhedralmosaicsof

quartz,these stringershaving the same alignmentas the chlorite

flakes. There are also randomlyorientedstringersor veinsof calcite.

The ironbrown streaksseen in the fieldare too fine grainedto

determinemineralogicallyin thin section.

Some of the bodiesare clearlyfoldedand faulted(see photographs26

and :.7)the foldingprobablybeing relatedto an-earlystageof

deformation(Fl or F2).

The strikeof the linearbodies has a fairlyconsiatentNNW-SSE

orientation,althoughthis awingstowardsan east-westline in the

regionof grld references(0103031)and (009033). Topographically

above the pyrrhotiteshowing,the numerouskeratophyresare

frequentlyintimatelyassociatedwith small pods of pyrite. Graded

beddingobservedin this area, showsthe keratophyresto have the

same orientationas the primaryplanarstructures(at least in this

vicinity).

5. TRONDHJEMITE.

A sheetof trondhjeiitecropsout on both the northand south sidesof

the "klumpen". That to the south is in contactwith the schistose

rocks,and figure3 shows its relationshipwith the rocksaround the

mine, accordingto Gjelsvik(1960). The contactwith the greenschistis

relativelysimple. The schistshave a more glassyfieldappearance

possiblydue to contactmetamorphism,and the ferromagnsiummineral

contentof the trondhjemiteincreasestowardsthe contact. Large pods

of greenschistalso occur within the sheet, The southerlycontactof

the sheet is extremelycomplex,and in placesthis appearsto be due

to faulting.

The northerlyshoethas a marked intrusivecontactwith the massive
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greenstones, as revealed by excellent stream sections. At the contact,

the trondhjemite becomes extremely fine-grained, and often beara

xenolithic inclusions of the greenstone. The ferromagnesium mineral

content in this sheet seems to be more variable, and this variance is

apparently not related to the contact.

The southerly sheet appears to underlie , the greenschists, whilst the

intrusive contact of the nurtherly sheeL dips very steeply to the

north. In thin section, the rock conaists of heavily altered feldspars

set in an anhedral mosaic of quartz. Some of the euhedral feldspar

outlines are just visible through the alteration products, which

include epidote. These crystals appear to have formed along the traces

of the feldspar cleavage planes.

2V and maximum extinction angle determinations on a universal stage

show the present feldspar composition to be andesine - oligoclase.

As previously mentioned, Foslie interpreted the felsic schists near

Stalvik (grid reference 062003) as sheared trondhemite. NO thin sections

fiem this locality were examined, but the field appearance of these

rocks is very similar to that of the felsic schists to the north of

Skorovas village. Comment on their possible origins has already been

passed. (see page 8).

6. THE OCCURENCE OF IRON - RICH MINERALS.

The mineralisation in the area has been studied in detail by Quentin

Palmer, and hence this is not a detailed account, but a few conclusions

drawn from field observations. There seem to be about seven modes of

occurrences of iron rich minerals in the field.

Massive pyrite and chalcopyrite occur as pods within the

schists. These have a maximum length of about 2.5 metres, and about

0.5 metres in width. The long axis of the pod is usually aligned to

the trace of the schistosity. Similar pods occur quite abundantly in

the more massive rocks in the region of grid referonce (040045),

although here they seem associated with, and parallel to, abundant

linear keratophyres. Some of these keratophyres also show a strong

rusty weathering product, indicative of disseminated iron - rich

materials within their matrices. Most of the pyrite pods weather to

a similar rusty colour.

Fine-grained disseminated pyrite can bo identified within the

schistose and massive rocks.



Distinctcubee of pyritesimilarlyoccur as disseminations.

A pyrrhotitebody seemsto be associatedwith the metagabbro

at grid reference(044044).

As bandedVasskisfaciesat grid reference(021017)in the

villageof Skorovas.

As post-officered haematitestainingalong some fault

planes.

As narrowbands of magnetite( 1 - 2cm thick)in the schists

near Store Skorovatn. (010021).

7. FAULTBRICCLAS

Most of the major fracturesdiscernableon the aerialphotographsseem

to be faultswith distinctbreccias,otten in excessof one metre

thickness. Two typesof brecciancan be observed.

The most common is a fine-grained,lightgreen rock with a subvitreous

lustre. It is heavilyveinedwith epidotefrom which the distinctive

lightgreencolour-etionis probablyderived. Close examinationin the

field shows it to be heavilyalteredthis maskingmost of the

cataclastictexture(see photographs7 and 8).

The seoondtype is more myolinitic,and is easily fragmentedwhen ait

with a hammer. It weathersto a flutedsurtace(see photographs8 and

10).

These faultsand brecciasare far betterdevelopedin the massivethan

in the schistoserocks,which is probablya functionof their relative

competencies.
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STRUCTURES


Introduction


Three phasesof foldingmay be recognisedin the field representing

stans in the progressivedeformationof the area.

It is difficultto relatestructuresseen in the schistoserocks to

those seen in the massive,but the author is of the opinion that the

latestphase is evidentonly in the massivegreenstoneswhilst the

earlierphasesare more apparentin the schists. This may be a

functionof the distributionof strain,and also of competency

differencesbetweenthe schistoseand massivetypes.

The earlieststructures(F1) are isoclinalfolds,plungingaxially

at a low angle betweeneast and north east. Their axial planesdip

gentlynorthwards.

A penetrativeschistosityhas developed,more or less parallelto

the axial planesof these structures,(S1). This in turn is folded,

dominantlyby open crenulations,Plunigingaziallyto the north east

or southwest at a wide rann of angles (F2). It is possiblethat

much of the mappingarea is situatedon the southernlimb of a major

open synform(F2).

A fracturecleavage(82) is well developedin the more massiverocks.

This croas cuts any weak penetrativefabric,which is usuallyparallel

to the penetrativeschistosityof the schistosegreenstones. It is not

possibleto relatethe developmentof the fracturecleavageto any

major structure.

The cleavageis also folded into largescale gentleflezuresnoar to

the summitof the "Klumpen". These flexureshave been termedF3

structures.

This identificationof struotureswas carriedout in the fieldby

applyingthe followingsimplecriteria:-

1. Fl structuresfold the primarybanding in the shists,and these


folds are croas-cut by the penetrativeschistosity. Where folding


of primarystruoturesoccurs in the massiverocks,this may also be

17
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mappedas Fl. Foldingof the linearkeratophyrebodies bears a

similardesignation.

F2 structuresfold the penetrativeschistosity,and the laminae

parallelto it in the schistoserocks,and fold the penetrative

fabric (wheredeveloped)in the massivegreenstones.

F3 foldingaffectsthe fracturecleavagein the wassive recks.

The resultsof the structuraldata measurementsare plottedon the

stereogramsin figure5. In most of these,the data is drawn from

the entirearea, as numerousother stereographicprojectionsindicate

that sUb-divisionof the area is unnecessaryto revealthe structural

elements.

Some of the resultsshown in the stereograms,and othersobtained

from the plots for subareas,are plottedon the map of uajor

structuraltrends.

FIELD OBSERVATIONSCRITERIAAND CONCLUSION

1. The Fl structures:

In many exposuresof the schistoserecks,the laminaecreatedby the

compositionalvariationsare mainly parallelto the penetrativefabric.

In some localities,hewever,notablythese to be north-eastof Store

Skerovatn(010021),foldedcompositionalbanding showsa marked

angulardivergenceto the weak penetrativeschistesity.

These foldsare mainlyof the types lc and 2 (Ramsay1967)have a half

wave lengthof :Jetreor less,are of variabloamplitudes,and have

axial planosdipping•ery gontly northwards(max dip 10 degrees).

Some are were or less isoclinal,othorsmore complicated. (See

photograph11). In the field, the penetrativefabriccan be observed

to be parallelto tho axial plane of these folds. This is supported

by thin sectionevidence,which showsthe quartz-epidotechloritebandingto

be folded into microfoldsidenticalin style to the largerfolds.

Althoughthe flaky mineralsare oxtrewolyfine-grained,it appearsfrom

thin sectionsthat the flakesare not foldedaroundtho hingesof the

microfolds,but are allignedparallelto the traceof the penetrative

fabric. There is also sectionalevidencethat some of the flaky material

in the primarybands shows the first stagesof redistributionparallelto

the schistosity. (See photomicrographI).
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A few grainsof coarsersecondarymica appear to cross the banding

parallelto the schistosity. In all of the sultahlyoriented

sections,the penetrativefabriccan be observedto be parallelto

the projectedtraceof the axial planesof the microfolds.

It would seem, therefore,that at this localitythe kistosity is axial

plane to the foldingof the primarybanding(that is S1 is parallelto

the axial planeof Fl structures). It would,of course,be desirableto

check if this holds true for other outcropsof the schists,but the lack

of suitableexposuremakes this ratherdifficult.

Many of the freshexposuresrevealthe primarybandingto be parallel

to the penetrativefabric,and it is possibleto postulatelarge-scale

isoalinalFl folding,with axial planesdippinggentlynorthwards,to

accountfor this and yet to maintainthe conclusionsdrawn from the

exposuresnear Store Skorovatn.

From s and z asymmetriesin the primaryhandingnear Store Skorovatn,it

is possibleto proposea large scale isoclinalFl fold with a half

wavelengthof 100 metres,and an axial plane strikingapproximately

east west and dippinggentlynorthwardsat about ten degrees. (see

schematicsection).

Extensiveweasurementsof S1 were made throughoutthe schists,and it seems

possibleto make the generalisationthat the planarpenetrativefabric

dips more steeplymovingnorthwardsthroughthe schists. This is

prohahlya functionof faulting. The schematicsectionsshow a series

of steeplydippingann verticalfaults,which seem to cause repetitions

in the schist-transitionzone houndary. Some dislocationshave been

locatedby the occurrenceof cataclasticmaterial,and it is possible

that a seriesof east west trendinggullieswhich cross-cutthe

550-600metrosahoulderon the southernflank have formedby preferential

erosionalong pre-existingfault lines. More intensivemappingis

requiredto verifyor contradictthis,but the lackof exposureimposes

2. The F2 structures

Two stylesof foldingcan be seen to affectthe penetrativeschistosity

and the laminationsparallelto it in the field• The firstand by

far the commoneststyle is an open crenulation;the secondis a chevron

style,



FIGURE 4.

Sketch of microfolding of felsic schist from exposures to the

north east of Store Skorovatn. Note the orientation of the

flakes in the chloritic bands and the orientation of the planes

of displacement.
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The open crenulationshave an approximateamplitudeof 10 - 20 cm

and a half - wavelengthof 30 - 50 cm. (See photographs18 and 21)

VVithinthe zone delimitedon the structur-almap, theseopen folds

occur parasiticallyin the limbaof largerscale F2 folds,all of

which have been sheared. The shearingmakes it impossibleto quote

any wavelengthor amplitudedimensions.(See photographs19 and 20)

The chevronstyleof foldingoccursat only a handfulof isolated

localities. They have an amplitudeof 20 - 50 cm and a similarrange

of half - wavelengthdimensions. Both chevronsand open crenulations

show the same approximateaxial trend. (North-eastto south-west).

The chevronsat grid reference029014occur within a largepod of

greenschistapparentlyenclosedwithin the southernmostsheetof

trondhjemite.(See photograph17).

Ramsay (1967)proposesa mechanismwherebysuch foldsare formedwhen

compressionis parallelto the layering,and when such layersare of

consistentthicknessand are well - developed. Hence the isolated

exposuresof chevronfoldsare tentativelysuggestedto have formedonly

where the axes of the strainellipsewere suitablyoriented,and where

the laminaeparallelto the penetrativeschistosity,were well - developed

and of consistentthickness.

One exposureof kink bands was observed(see photograph16) and a

similarmechanismof formationhas been proposedfor these.

To the east-north-eastof the Churchat Skorovas,a singlesmallexposure

shows two separatestylesof foldingwith two differentaxial directions

affectingthe penetrativeschistosity. (See photograph21). One style

is a very open gentlecrenulationand has an axial directionplungingto

the north east, in commonwith the majorityof F2 folds in the mapping

area. The other is a much tighterfold stylewhich plungesaxially to

the north-north-west.This is sufficientlywell developedto impart

a weak crenulationcleavageat this locality. (See photograph) This

is the only exampleof crenulationcleavageseen in the mappingarea.
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It would be foolishto draw any conclusionsfrom the structuresseen

in this singlesmall exposure,but one must bear it in mind that the

crenulationcleavageis approximatelyparallelto the fracturecleavage

developedin the more massiverocks.

Poles to the planesof the tectonicallyflattenedclasts in the

injectionbrecciaare plottedon figure6. Once again to draw too

many conclusionsfrom such a smallexposurewould be unwise,but the

orientationof the planesof flatteningdoes suggestthe tectonism

may be relatedto the earlierphasesof deformation. (The planesof

flatteningmay be parallelto planescontainingFl or F2 axial directions).

In the vicinityof the fault planeat grid reference(013031),F2 axial

directionsare highlydivergent. The measurementsmade here were

mainlyon a foldingof a weak penetrativeschistosityin the more

massivegreenstones. A fracturecleavage(S2) is also developedin the

nacks (See appropriatesection),and this obviouslycuts across the

penetrativefabric. The fracturecleavageis also folded,and hence one

may reasonthat the penetrativefabrichas been foldedduringat least

two differentphasesof the progressivedeformationof the area. It is

also possiblethat mame of the foldingof the penetrativeschistosityis

relatedto the faultmovement,not only along the planeof thernajor

fault in the area, but also along numerousminor fault lines,only a few

of which have been accuratelymapped. It is thereforehardly surprising

that the F2 axial directions"box the compass",and it is obvious that a

far more detailedanalysisof this area will be neededprior to the

formulationof a more accuratepicture.

3. The fracturecleava and F3 structures.

A fracturecleavageis only developedin the massivegreenstone

faciesrocks,and not in the greonschists. Its relationshipto stuctures

in the more schistosenacks is by no means clear. Where a weak

penetrativefabricis developedin the more massiverocks,the fracture

cleavageclearlycuts acrossand thereforepostdatesit. This penetrative

fabric is on the majorityof exposuresparallelto the penetrativeschistow

ity of the schistoserocks. It thereforedoes not seem unreasonableto
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suggestthat the fracturecleavageis post S1, and PURKLYON THIS BASIS,

it has been termed82. It shouldbe emphasisedthough,that this in no

way impliesa relationshipto F2 structures.

The exclusionof the fracturecleavagefrom the schistsis probably

a functionof the behaviourof two rock typesof differentcompetencies

(that is more competentmassiveand the less competentschistoserocks),

duringthe progressivedeformation.

The fracturecleavageis generallysteeplydippingand atrikesroughly

south-south-eastto north-north-west.It is certainlynot a

penetrativefabric,the planesbeing spacedat intervalausuallyin

excessof 30 cm.

Foldingof the cleavageit is not always Lamediatelyobvious,and on

largeexpansesof the southernflankof the "Klumpen",the planeshave

a very consistentorientation,and are not folded. Small scale

flexuresof the cleavagecan be seen at grid reference(011036).

These are of very low amplitude(10 to 20 cm), and have a wave-length

of less than 1 metre. Near the summit,of the "Klumpen",however,

very large-scaleflexuresmay be seen (grid reference01104). These

have an amplitudeof only a few metres,but have a half wavelengthof

50 - 100 metres. The axial directionsof thesemajor flexuresare

quite consistent,and plungea few degrees(usuallyless than 10) to

the north-north-westor south-south-east.

Near to the summit,erosionhas pickedout the flexuresinto corrie-like

formations.

4. The Faulti

The outcropof the more massiverocks is dissectedby a highlycomplex

array of taults,of which only a mere outlineis shownon the map.

The faultsmay well be latestage structuressince they displacethe

fracturecleavageand the minor F3 folda,and no foldingof the fault

planeswas observed.
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From the measur,mentsmade, it is ratherdifficultto draw any

conclusionsas to the generalorientationof the fault planes. It

appearsthat wuch of the southernflankof the "Klumpen"is cut by

high angle or verticalfaults strikingapproximatelynorth-south.

Many of theseare markedby thin zonesof breccia.

The possibilityof high angle faultsstrikingeast-westacross the

shoulderof landat the 550 to 660 metre contour levelhas already

been discussed.

Extremelydetailedmappingin the north-easterncornerof the mapping

area revealeda highlycomplexsystemof faultsdisruptingthe outcrop

of the greenstone- trondhjemitecontact. Ono importantpoint to

note in this respectis that the contactis not displacedacross

Stygdalen.

The exact natureof the featurepickedout to form this gorge is by no

weanscertain. In the regionof grid reference(020041)the valley

broadenssomewhat,and the steep cliff faces (15 to 20 metreshigh)

on eitherside at this locationseem to be faultcontrolled. Two

faultsmarkedby distinctbrecciasrun normal to the trendof Stygdalen,

but do not continueacross it. They, in fact, terminateagainstthe

northernand southernwallsof the gorge, in the regionsof grid references

020040and 018039. Their attitudessuggestthat they may have been the

same faultdisplacedby dislocationsparallelto Stygdalen.

Carefulmappingwithin this sectionof the valleyshows there to be a

seriesof more or less parallelfaults,having the same trend as

Stygdalen. Most are markedby distinctbrocciasand are of high angles

of dip.

The very distinctfaultat grid reference(010033)obviouslydoes not

continueacross the gorge.

On the aerial photographof the area to the west of the mappingarea

(the area mappedby Messers Hirsingerand Burch), Stygdalencan be

seen to be parallelto a very well-developedfracturecleavagein the

layeredgabbrobody.
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More detailedexaminationis obviouslyneeded,and, at the present

stage, it is probablybest to considerthe featureas a major fracture,

along partsof which faultingand displacementhave occurred.

As far as the mappingarea coveredby the author is concerned,

probablythe most significantfaultsare low angle atructuresdipping

at 40 to 50 degrees. On the southernflank,one of thesefaultsbegins

at grid reference(010033)and can be tracedwith a high degreeof

certaintyaa far east as grid reference(080023).

At grid reference(028028)this faultcarries the massivegreenstones

over the schistoserocks,and the escarpmentto the east of this

referenceappearsto be faultcontrolled. Rods of quartzon the

planebeneath the faultbrecciaat (028028)plungevery gently to the

east-north-oast.NO "alickenside"effectcouldbe detectedin this

rodding- this would have provideda usefulindicationas to tho

two faultwallS nelative nnovennents.

The displacementof the fine-graineddyke in the foot wall rocksof

a minor high angle faultat grid reference(013038)suggestthat this

is a reversedfault.

By far the most conclusiveevidenceas to the relativefaultmovements

is the displacementof the greenstone- trondhjemitecontactat grid

reference(01608Z). Severalfine streamsectionsalong the north flank

of the "klumpen"show the contactto dip steeplynorthwards. Hence the

southwardsdisplacementof the contactin the foot wall indicatesthat

this is the relativelydownthrownside. The 40 degreeseastwardsdip

of the fault planemeans that this may be termeda low angle faultshowing

reversedmovement.

This fault can be tracedacross the ridge to the east of the summit,

and it apparentlyterminatesin Stygdalen. Its influenceon other

contactsand structuresis difficultto determine.
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StructuralConclusions

To summarisethe sectionon structures,it shouldbe pointedout that
althoughthree phasesof foldinghave been identified,no really

large-scalestructureshave been mappod in the area coveredby the

author (in conjunctionwith QuentinPalmer).

This is probablydue to the size of the area, and the limitednumber
of lithologicaltypes.

The maximumsize of identifiedstructuresis about 100 metres half
wavelength. This appliesto the large-scaleF3 flexuresnear to the

summit,and the postulatedFl structurenear to Store Skorovatn.

Major structureshave been identifiedto the west of the mappingarea
in the territorycoveredby VolkerHirsingerand Allan Burch. A high
degreeof correspondencecan be notedbetweenthe structuresidentified
in the two areas,bearing in mind that the early folds in the
westernarea have been identifiedas foldingprimarybandingand

penetrativeschistosity,and hence correspondto the Fl and F2
structuresin the authorSarea. Similarlythe late folds of the
mesternarea correspondto the F3 flexuresin the authorSterritory.

Some of the structuresin the westernarea can be relatesto the
layeredgabbroand granitebodies,and the authoradvisesreferenceto

the reportcompiledby VolkerHirsinger. It is possiblethat much of
the structuraldata recordedin the easternarea show more consistent
trendsand orientationsdue to the absenceof such bodies in the former.

Towardsthe northof the westernmappingarea, croppingout northof
the "klumpen",schistosegreenstoneslithologicallysimilarto the

schistsin the south,have their penetrativeschistositiesdippingtowards
the south. This couldbe interpretedas a major synformalstructure,
presumablyrelatedto the F2 foldingin that it is the penetrative

fabricwhich changesorientation. The trendof the traceof the axial
planeof this synformwhouldbe north east to southwest (approx).



If the interpretationcitedabove be correct,then the massive

greenstonesoccur more or less in the core of the synform,and the

schiststo the southon its southernlimb. This wouldaccount for

much of the authorsarea in termsof a major structure.

The jointplanedata recorded on stereogramK showsa fairly random

distributionof pointsand it would not be wise to try to relatethe

distributionto any major structure.
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STEREOGRAMS
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The following

projections.

StereogramA.

StereogramB.

StereogramC.

StereogramD.


StereogramE.


StereogramF.

StereogramG.


StereogramH.

StereogramJ.

stereogramsare all equalarea lowerhemisphere

(44 points)1,1axial directionsfrom the entire

area.

(105 points)F2 axial directionsirom the entiremapping

area.

(16 points)F3 axial directionzfrom the major structures

in the northweat of the mappingarea, near to the summit

of the "klumpen".

(19 points)Poles to beddingand primarybandingplanes

(So) from the entirearea.

(187)points)Poles to planesof penetrativeschistosity

(S1) from the entirearea.

(171 points)Poles to planesof fracture cleavage

(82) from the entiremappingarea.

(41 points)These two stereogramsdemonstratethe

(43 points)increasein the angle of dip of the planes

of the penetrativeschistositymoving

northwards. The data for G is taken from

north of the zone of shearingof F2 folds

(see structuralmap), and that for H from

the zone of shearingand exposuresto the

southof the zone.

(8 points)Poles to planesof flatteningin the tectonised

injectionbreccia. The orientationsuggeststhat the

tectonismis relatedto one of the earlierstagesof folding

(183 points)Poles to jointplanes from the entire

mappingarea.

StereogramK.
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METAMORPRICGRADEAND FACIES

From the mineralogicalasseMblagesobservedin thin section,the rocks

in the mappingarea fall within the quartz-albite-muscovite-chlorite

subfaciesof the Barrovian-typegreenschistfacies.(Winkler1967).

A singlesmallcrystalof a dark rust-brownphyllosilicatewas observed

in one thin sectionof the massivegreenstones. The size of the crystal

prohibitsidentificationunder the microscope. Stilpnomelanehas been

identifiedin some thin sectionsof the keratophyresby QuentinPalmer.

Accordingto Winkler(1967)the exclusionof the blue-greenamphiboles

from the more schistoserocks,and their presencein the massive rocks,

is indicativeof a highermole fractionof carbondioxidein the former

during recrystallisatiOn.

RECRYSTALLISATIONAND TECTONISM

Only a few tentativeconclusionsmay be drawn from the fieldand thin

sectionobservations.

In the schistoserocks,the recrystallisationto form flaky chlorite

and muscoviteseems to be syn- or post-Fl since they do not appear to

be bent around the Fl fold hinges. Since it is this alignmentwhich

impartsthe peuetrativefabric in the schists,the recrystallisation

must be consideredas pre-F2,by definition.

Most of the amphibolesin the more massiverocksshow randolJorientation,

and it is difficultto relatethe few oxceptionsto the tectonicscheme.

In many cases the weak fabricdevelopedis parallelto the penetrative

schistosityin the schists. This weak fabricappearsto be impartedby

the alignmentof very smallchloriteflakesand amphiboleneedles,

and on this evidenceone may tentativelysuggestthat the recrystallisation

bringingabout theirformationis syn- or post-F1and pre-F2.
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DESCRIPTIONOF CROSS SECTION

The line of the sectionis indicatedon the lithologicalmap. It

shouldbe pointedout that the line of sectionis not straightand

this should be borne in mind when consideringthe orientationsshown

on the section.

At the southernend of the section(to the north east of Store

Skorovatn)chloriticschistosegreenstonesare exposed. Some are

calc rich and othersfelsic rich. Blast holes to house electricity

cable poles provideexcellentfresh sections,showingthe schists

to be isoclinallyfolded,with the fold axial planesdippinggently

to the north. The penetrativeschist•sityin these rocks is more

or less parallelto the axial planes.

The isoclineshownon the sectionhas been labeledFl. From s and

z shapedasymmetricalfolds,one can fathomthe two limbsof a large

scaleFl fold along the line of the section. This is shownas an

antiformin the diagram,but in the field there is no evidenceto

indicatewhetherthis is so, or whetherthe structureis synformal.

The antiformis drawnmerely to give an indicationof styleand scale.

Moving northwardsalong the line of section,one passesinto a

peat-blanketed,poorlyexposedregionwhich the authorhaø termed

the transitionzone. Here one encountersa "transitionfacies"

lithologicallybetweenthe schistoseand more massivegreenstones.

This is identifiedin the field as a mediumgrainedgreenstone,

frequentlycrystalloblastic,showinga weak penetrativeschistosity.

The exact naturoof the transitionzone is by no meansclear, the

scatteredsmalloutcropsshowinga seeminglychaoticrelationship

between the massive,schistoseand transitiontypes. Such an array

is impossibleto show in the section,and only a very schematicropresentat

ion is given.

The transitionzone is cut by a numberof straight,shallow,steep

sided gullies,which are interprotedby the authoras having formedby

preferentialwoatheringalong the linesof severalparallelhigh angle

faults trendingroughlyeast-west. Movementalong thesefaultsmay

have complicatedthe outcroppatternin the transitionzone.



The northernlimitof the transitionzone is markedby a sharp,
break in slopo. Near to this boundary,the penetrativefabric
can be obso:vedto be folded. Two stylesare developed;one an
open crenulationand the other a much tighterchevronstyle. The
former is by far the most common in this area.

Almost coincidentalwith the break in slope,there is a low angle
fault markedvery clearlyby a breccia. This seems to be the most
significantfaulton the southernflankof the hill and it can be
tracedeasilyfor severalhundredsof metres.

The lineof the sectioncrossesthe faultwhere it carriesmassive
greenstoneson to a amall body of metagabbro.

Pallowingthe sectionnorthwardeagain,one passesInt° massive
greenstones,with quiteabundantlinearkeratophyrebodies,some

of which are foldedand faulted.

A smallbody of injectionbreccia is encounteredon the southern
side of Styggdalen,and in this area the fracturecleavage
(labeled82) is well displayed.

The exact natureof the geologicalfeaturecontrollingthe formation
of the gorgeof Styggdalenis uncertain. Possiblyit is the line
of a major fractureparallelto the well developedfracturesystem
in the body of layeredgabbro to the southwest of Store Skorovatn.

Moving from Styggdalento the summitone can observemassive
greenstones,some vesicularand others crystalloblastic.Within
theseare numerouslargerkeratophyrebodies.

In corrie-likehollowsaround the summit,largescale P3 flexuring
of the fracturecleavagemay be seen.

Passingdown the northernflank,the massiverocksare cut by a
low angle reversedfault,clearlymarkedby a mane of breccia.

Amother smallbody of metagabbrowithin the massivegreenstones
may also be seen,

30



The northwardsdippingcontactwith the trondhjemitecan be
examinedin severalstreamsections,and fine grainedoff-shoot
veinsare quite common.

The intrusivesheetdips northwardsbeneaththe watersof the
Tunsjoilyenehydro electricschemedam.
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PHOTOMICROGRAPH1;
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Microfoldingof the felsic and
chloriticlayers in the schists to
the north east of Store Skorovatn.
The hinge zone of one of these folds
is shown in the top centre of the
photograph.The penetrativefabric
is axial plane to thrse folds -
this relationshipis best seen
undernuch lower magnification.
(planepolarised light.MagX

PHOTOMICROGRAPH2:
Texture of the lithic tuff exposed
in a small drainage ditch sectionin
the north east of the mapping area.
(plane polarisedlight. Mag X
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PHOTOGRAMS 1 b 2:

The smalloutcropof Vasskis in the villageof

Skorovasat grid reference(CC1018). The layeringand weak

penetrativefabric are parallel.

33

PHOTOGRAPH3:

Fl foldingof the primary layeringin the schists

near Stalvik,at grid reference(C82034).
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PHOTOGRAPH4:

Deflectionof the penotrativefabrioaround pods of

quarts within the schists.
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PHOTOGRAPH5:

Small vein of injectionbrecoia,aseociatedwith the

main body of brecciaat grld reference(016035).
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PliOrOGRAPH8:

Gabbroicclasts in the injectionbrecciaai grld

reference(016035).
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PRCTOGRAPH7:

The low angle fault at grid reference(015029)
showing the zone of epidotegreen breccia with a sub-vitreous
lustre. Compare this breccia to that in the same fault plane

at grid reference(019028)shown in photographs9 and 10.
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PHOTOORAPH8:

One of tho numerousnorth south strikinghigh angle
faultscutting the Massive greenstoneson.the southernflank
of the "klumpen". The breccia is similarto that describedabove.
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PHOTOGRAPHS9 & 10:

The major low angle fault cutting the southern

flank of the "klumpen". (Grid reference019(108).

Nbte the highly cataclasticnatureof the breccia and compare

with the breccia in the same fault at grid reference(015029),

shown in photograph7.

37
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PROMOMPli11:

71 foldeat grldroftronoe(008021)to thonorth-saat

of StoroBkorovatn.
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Paoroommi12:

P3 foldingof thofraotursoloavagedovolopadSa tho

aaagivogroonatorma.
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PHOTOGRAPH13:

PossibleFl isoclinesin the schistosegreenstonesat

grid reference(010021).
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PHOTOGRAPH14:

Large scale Fl folds at the same locationas the

upper photograph(grid reference010021).
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PHOWORAPH 15:

F2 chevron style folds in felsic schlsts.
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PKOFOGRAPH16:

Kink bande in flnely hualnatedfe1aic sohists.
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PHOMIGRAPH17:

F2 chøvron style foldingof the penetrativefabric

in a large pod of schistoserocks within the southernsheetof

tmndhjemite, at grid reference(029013).
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PHOTOGRAPHS18, 19, & 20:

ShearedF2 structuresin the vicinityof grid

reference(025022).Photograph18 shows the parasitic

crenulationson the limbsand towards the hinge of the larger

F2 closure. The plane of the displacementis obscuredby the

vegetation.

Photograph19 shows the flutedappearanceof many

outcropsof the schists,due to the preferentialweatheringof

the less resistantlaminae.
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PHOTOGRAPHS21, 22, & 23: Proalthe vicinityof grid reference

((asols)to the north east of the church at Skorovas.

PHOZOGRAPH21:

Two differentatylesof 1,2foldingwith two different

azial directiona(indicatedby the pens). The arrowa ahow the

directionaof plunge.

43

FMOTOGRAPH22:

The deve1opmentof a weak crenulationcleavage

1n the achlata,producedby the tighterF2 folds showm above,

and in photograph23.
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PHOPOGRAPII24

ProbahlyP2 foldingof the penetrativefabric in the

schistoserocks at grid reference(w5c22).

44

PHOTOGRAPH25

An offshoot-veinof very fine grained tmndhjemite

intrudedinto massivegreenstoneson the northerntlank of

Skorovasklumpen,at grid reference(040054).
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PHOrOGRAPIIS28 I.27

POlded and faulted linearkeratophyrebodies on

the aouthernflank of Skorovasklumpen.
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PHOTOORAPHS28, 29 k 30 (Overleaf)

Stages in the deformationof the clasts in the

injectionbrecciaat grid reference(016035).
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OENERALCONCLUSIONAND FUTUREWORK

The author thinks it reasonableto concludethat the detailed

mappingof easternSkorovasklumpenhas shown it to be an area

of both lithologicaland structuralinterestsand that future

work ought to be concernedwith relatingthe small scale

structuresof the mappingarea to largerscaleand possiblyregional

structures.

With this in mind futurework could includethe detailedmapping

of the area to the northof Tunsjoflyene,and possiblymre

detailedmappingof the southernmostsheetof tmndhjemite.
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