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?IELDPPPPING - SVORKv0 NORWAY.

The geologicalmappingof an areato theeastof Svorkmo

was undertakenduringJulyand Augustof 1969. Svorkmolies

approximately65 kilometressouthwest of Trondheimon the

OrklaRiver.

The areamappedwas poorlyexposedandmappingwas

confinedto scatteredexposures,streamsections,road

cuttingsand-theedgesof glintlakes.

Progresswas alsohamperedby densevegetation,the

lackof paths,widespreadglacialdepositsand bogland.

Becauseof the severeglaciationwhichtheareahad under-

gone,featuremapping,and especiallyclitter,couldnot be

usedwith any degreeof accuracy.

Mappingwas thereforeessentiallyconfinedto the

recordingof exposuresand theirstructuraldetails.

1:5,000mapswereused,exceptfor themost southerly

area,wherea 1:25,000arielphotographwas used.

SUCCESSInN


The rocksof thisareaof the S‘r Trondelagprovince

havebeenassignedto threegroups:the Hovin,the Sttren,

and theRvirosgroups.

TheUros Groupconsistsof mica-schists,oftengarnet

bearing,andamphiboliteswhichare riddledwithTrondheimite

dykes,(apingioclaseg:anodioritewithmuscovite,orbiotite,

or hornblende,orpyroxenes).

(I)
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The Mros Grouphas beengivena Cambrianage and is

foundto outcronfivekilometresnorthof Svorkmo,where

the rockshavea consistantsouth-casterlydip.

The StSrenGroupconsistsof mainlysubmarinespilitic

pillowlavasand badlydevelopedsedimentsof UpperCambrian

or LowerOrdovicianage.

Lyingupconformablyabnvetheseis the HovinGroup.

ø Thisgroup,of LowerandMiddleOrdovicianage, is made

up of a basalConglomerate,shales,sandstonesand limestones.

THE STHEN GROUP.

Withintheareamappedthe StÅrenGroupwas represented

by basiclnves,massiveand pillowed,whichhndundergone

deformationwhichresultedin a chloritealbiteschist.

Onlya few exposuresshowrelicsof formerpillow

structuresand thisis th2ughtto be an intermediatestage

in the formationof the chloritealbiteschist,which

may origionatefrommassivelavaflowsor frompillow

lavas. Sixkilometressouthof Svorkmoat LSkken,this

groupis relativelyundeformed,and one kilometresouth

of Svorkmolittledeformationof thepillowshs taken

place.

In the areama^pedthe thicknessof these"Greenstones"

is many timesthinnerthanto the southof Svorkmoand

showsa cleavage,a strongerschistosity,andpillows,

wherepresent,no longershowøa chanzeof minerallogy

acrosstheirdinmeter.
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The pillousfound are ellepsoidaland have a major

axis up to 60 centimetresmminor axis of 20 centimetres.

The schistsshow variable grain sizemithin a fine grain regime,

and may containphenoblc.stsof epidote.

Work on thin sectionsof a sample from exposureNo. 224

has given the followingresults.

Relativeabundanceof minerals:-

Epidote
Chlorite20
AmphibolesIO%
Quartz8(».
Albite
Sphene
Sericite

& Opaque Ores
In hand samplethis rock containswhite phenoblastsin a

green matrix. The white ar as are concentrati-,nsof

epidote,the surroundingareas being chlorite,epidote

and the almphiboles.Little quartz is presentbut this

seems to co-existwith the epidote. Albite is present

as,few small crystalsand has been seen to exist as a

large, althoughrnuchalteredphenocryst.

This representsa greatly deformedpillow lava.

The examinationof rcor,typicalpillow lavas has shown

the redistributionof minerals to a homogeneousmass

leavingthe originalbiotite rim still present,butthis

may have been destroyedby metamorphism.

The sedimentsof the StSren have been i,Wentifbd

from the Mellingsaeterarea,wheretwo horizonsof "Greenstmes"

sandwichfloout80 metres of grey phyllitesand one localized
'?

bed of quartzitetwo metres thick. The Stg5renphyllites . f
show no small scale foldingand'h:veno rust spots.

•c
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A basicintrusionwas foundin the lowest"Greenstones"

of theMellingsaetervalley. Thisbodywas confinedto the

"GreenstoneS"andwas of restrictedouterop. The rockwas

a metagabbrowhichbecamefinergrainedtowardsits contacts

with the "Greenstones".

Examinationof a "thinsectionclearlyshowslarge

phenocrystsof albite,with twQ differentamphlboles

(oneprimary,one secondary).calcite,spheneand a small

amountof-biotiteand quartz.

THE HOVM GROUP.

Unlikethe Støren,thisgroupis of sedimentary

rocks,and thiswas used as the basiccriterionto

assignstratato thisgroup.

In the areamappedthebasalconglomeratewas

not found,but the lowestHovindepositsbelongto the

FjeldheimBeds (Cirdwicket al 1964),whichdonsiAtof

limes:tones,phyllitessandstonesand quartzites.

Thereare rapidfacieschangeswithinthe siliceous

sediments,houeverthe limestonehas a widespread

occurance,and appearsto be onlyabsentfromtheHovin

ruth of RyhrLiaVd.

Theunconformityappearsto cut acrossthe lower

Hovin. The lowestbedspresentare phyllites(grey)

and sandstonesquartzites.Thesegiveway to the

blue-greymassivelimestonewhichtypicallyhas been

totallyrecrystallizedand is cut by whitecalcite

veins,
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Tne IL.:estonemay containphyllitebeds, and generally

gradcs into, and, often from, calciterich sandstones,phyllites

and a calc-biotiteschist,in which thin beds of pure

limestonemay be established.Where bedding is still visible,

generallywhere limestoneis interbeddedwith phyllites,

the limestonesshow that they have undergoneplasticdeformation

with recrystallization,resultingin its stronglyfolded form.

The phyllitesare grey to charcoalin colour and are

highly rust spottedand are stronglydeformedand have shown

F, folds. They are often calcic and the calcitecontentmay

be so high as to form calcitephenoblasts,and necessitatethe

naming of the rock as an impure limestone.

Quartzitesare more abundantthan sandstones.The

quartzitesare well bedded, the beds varying from cir. I to

30 centimetresthick, being definedby thin phyllitebands.

Sedimentarystructureswithin these quartzite-phyllite

sequences,to prove a suspecteddensityflow origin,are

lacking,and thus younging data for a structuralanalysisis

also absent.

In the MellingsaeterValley, stratigraphicallyabove

the limestones,structurallybelow, sandstonesare well

established.The sandstonesare massive, individualbeds

being over 30 centimetresthick, stainedby iron, and occur in_
a thick sequencewith no phyllitespresent.These sandstone-

beds are occasionallycurrentbedded, and near the base of the

sequencemay containa large percentageof limestonedetritus.

In the rest of the area mapped, structurallybelow the

limestones,there are phyllites,sandstones,then a great

thicknessof chloriteschist, dividedinto two by grey phyllites.
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Below the chlorite schist there is a thick sequenceof grey

phyllites,which outcropsas the core of an antiform.Within

these phyllites,sandstonesoccur interbeddedwith impure

limestonebands. These beds are from 1 to 2 cms thicklhave

a locallizedoutcrop,andshow t?,and Ft folds (e.g. Exp 627 ).

The phyllites sequence,whichlies-betweenthe chlorite

schists,is of phyllites,which can be black, grtey or green,

and one band of a black quartzite,which is associatedwith

grey sandstonesto the west.

On the southernlimb of the antiform,at Ryt-LiaVd.,•	 the limestoneshave a very limited outcrop,(onlyfound in the


east), but the quartzitesassociatedwith the limestones

are more developed,andwith thick beds of phyllitesand slates,

make up a sequenceabout 1OO metres thick.

Above these quartzitesa large outcropof Porphyrites

is present, but these were not extensivelymapped. Howeverl

they appear to be concordant with the underlyingquartzites

but no evidencewas seen to indicateeither anintrusiveor an

• extrusiveorigin.

To the north-eastof SosjSen,aroundMulskogsVd., phyllites,

semi-pelitesand immaturesandstonesare found. These lithologies
be

appear to4a part of one sequence.They would seem to be

placed structurallybelow the limestones,but this is not

certain.because of the thrustwhinh is present of which

there is no knowledgeof the amount of movement.

The phyllitesand semi-pelitesare highly rust spotted

and possessawell definedcleavage,which may be crenulated.

These sedimentshave been affectedby two phasesof

folding,giving rise to a large-scale,isoclinalto tight,

fold style ( F,),andlarge ,asymmetricalfolds( F,).
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These rocks coincidewith bogland,which provideslittle

or no outcrop,and thcreforecorrelationwithin these

sandstones,semi-pelitesand phyllitesis impossible.

These rocks constitutethe highest stratigraphical

position,possiblyequivalentto thE chloriteschists,

and cen be comparedwith the Nyplassenbeds of‘HSlonda-Horg

dittrict to the south (Chadwicket al.)

The porphyriteswas the only igneousrock found

, within the Hovin. The study of a thin sectionhas shown

large plagioclasecrystals,up to 15 centimetreslong,

which have been sericitized,ina quartz,sericite,biotite,

epidote,matrix.A very small number of small plagioclase

crystalsoccur in the matrix. The biotite,and penninite,
rock

pervade< the wholewithout any preferredorientationandjate

found in the plagioclasephenocrysts.Theyalsocontaina

largenumberof pleochroichaloes.

•
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POLMNG

Three phases of folding have been recognized.

F,
The first phase of folding is post-Hovinand has

given rise to characteristicisoclinalto Ught folds.

Althoughnot common, they have been found in Hovin sediments.

They ranve in "half wavelength"from cir.3 centimetresto

15 metres. An axial plane cleavageto these folds is very

well develonedover the whole areal and where the bedding is

visible they are found to be parallel.The fold axes of

• these folds trend in an east-westdirection,varying to a

nnrth east-southwest trend in the east of the area.

F,
The secondphase of folding has folded the F, cleavage

and refolded the F, folds.

The folding:iscoaxial to the first phase, and has formed (

large scale asymmetricalfolds over the whole area. Their

fold axial surfacedips to the north (northwest in the east),

i.e., the shorterlimbs are the southernlimbs.

Parasiticfolds are well develonedand may show "S","M"•	 and "Z" folds on folds which themselvesare secondgeneration


parasiticfolds.

These folds have only locally formedbxdrown axial

cleavageand where presentatevery poorly developedand
ds

(irs nowhereas strongAtheP, cleavage.

The last phase of foldinghas resultedin the curving

of the earlierfold axes from east - west, in the west,to

a north east - south west trend in the east. This phase of
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folding formed the TrondheimSynclinoriumof which the area

is a part.

The threP phases of folding are all part of the

Caledonianearth movementswhich affectedthe whole of

Norway.

•

 11•1111r
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YETAY0PDHISv

The burial of the area has given rise to the rocks
reachingthe greenschistfacies.The stage of metamorphism
is shown espec3allywell in the "Greenstones",and from thin
sectionsa Barrovianquartzlalbitelepidote,chloritesub-facies
has been recognised.The degree of metamorphismincreases
graduallyto the north reachingthe quartz,albite,epidote,
biotite sub-facies.

Metamorphismhas caused the fusion of mature sandstones
into quartzites,the recrystallizationof limestones,and
the formationof calcareousschistsfrom lime rich pelites.
The chlorite (biotite)schistsare the resultof the
metamorphismof a greywacketype deposit.Their form as a-.is
rock.madeup of highly strainedrecrystallizedquartz,
which have styloliticinter-granularboundaries,epidote,
chloriteand sometimesbiotite.Accessorymineralsare primary
albite and secondaryamphibolkkesand penninite.

The growth of chlorite,epidote, sphene,calcite,and
the alterationof primary pyroxenesto amphiboles,which are
distinguishablefrom the primary amphiboles,has taken place
in the gabbro.

The Porphyriteshas been weakly affected,metamorphism
causingincre4 sericitationof plagioclases,especially
of the matrix, and the growth of epidote.

The "Greenstones"have undergonesimilarmetamorphism
as the gabbro, and the destructionof their pillow structure,
as shown in Fig,1



3

Stage I. Margins are fine grainedard
consist of microcrystalline
aggregateof chlorite,epidote,
albite and amphiboles. The
core is course grainedwith
variable texturalpatterns
often containingphenocrysts.
(Na poor,Mgrich rim).

Stage 2. Changeof shape compared

with original.

Stage R. The formationof Schistosity
and the beginningof a
statisticalhomogiety.

Stage 4. Completedestructionof
the boundaryof the pillow
and a homogeneousepidote
chloritealbite schistwith
no tracesof primary zoning.

2

•

4

•

STAGESOF DEFORMATIONOF AN INDIVIDUAL PILLOW
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Yaultswhichhavebeenmappedare generallyvery

prominent,and are markedby quartzup to fivemetresthick.

Thesefaultsare associatedwith a greatdealof movement.

Xinorfaultsare onlyobviousfromindividualouteropsand

showverylittlemovement.

Theseare normalfaultsand bothhave two distinctive

trends; 1) NNE-SSW,whichdownthrowto thewest.

2) WNW-ESE,whichdownthrowto thenorth.

• and togethermakeup a conjugateset.The NNE-SS4trending


faultsaremoreprominentand prevalent.Theymay appearto

be more prevalentbecauseof theirconspicuousness.

The faultsare definitelypostFa andpossiblypost

Whetherthe thirdphaseof foldinghas affectedthe

faultscannotbe determinedbecauseof the difficultyof

accuratemapping,and the limitedaffectthe thirdphase

of foldinghas had on the area.

A thrustwas discoveredin a sectionof the stream

whichdrainsYulskogsVd. However,becauseof thedense

vegetation,and thereforethe lackof exposure,it could

not be traced.The thrust,wherefound,separateda thick

seriesof rocksof extensiveoutcropand constantdip

to the southeast which are stratigraphically


upsidedown,froman areaof rockswhichare extensively

folded.
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STRUCTURE


A studyof diagramsfor theareato theeastand

northeastof Solsilenhas shownthe presenceof three

distinctstructuralareas.

Bedswhichare horizontaland havea slightdip to the,

southeast.raeyare hardlyaffectedby F, folding

and havea largeF, tightfoldclosingto the

north.Thesebedsform the loweststructurallevel.

Bedswhichare foldedintoa largeasymmetrical

fold,with S foldson the longerlimb,and foldaxes

trendingnortheast.Thesebedsare of a higher

levelthanA).

Bedswhichare not folded'andhavea constantdip to

the southeast.Thesebedsare of thehighest

leveland includethe Stren "Greenstones".

Seemap b

The restof theareamappedis lesseasilydivided,

but consistsof bedsof area C).The northernhalfshows

strongF2 foldsas B), whilethe southernareais not

folded,and has a steadysouthto southeastdip,as is

foundin area C).

Fromstudyof maps of the areato the south,it shows

thatHovindepositslie aboveand belowthe Stiiren.It was

alsonoticedthatF2 foldingis more dominantin thisarea,.

wherethe Hovinis belowthe Storen.

A structuralcolumnhas beenconstructedand appears

withmapb.

The evidencefoundleadsto a suggestionof a nappe

structure,possiblyclosingto the southand southeast.
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A.S. Medlycotthas found Hovin sedimentsrestingon

Røros Group rocks, of a constant south east dip, about

fivekillometresnorth of Svorkmo.The nature of the break

betweenthe Uros and Hovin is not known at the present time,

but the Stfdrenis absent.

Becauseof the completeabsence of fossilsin the rocks

assignedto the Hovin, its age could be held in doubt.

However,these sedimentsare conformablewith the Hovin as

mapped by n. Carter (1965)to the south.

The non-existenceof a basal conglomeratebetween the

Hovin and St9Srenalso causes the same doubt, but this

conglomeratebecomes increasinglythin to the north, and

is only of very restrictedoutcrop two kilometressouth of

Lia Vd.

The proposalof a nappe structurefor the wider area is in

line with the proposalsof Rutter et al (1967)about the

structureof an area to the north of 145kken,and is

reinforcedby evidencefrom the mine workingsat 145kken.

The mine is within "Greenstones",and is worked for

pyrites ore. The ore occurs in a long lenticularbody tending

east west within Vaskis (a black euxinicshale).This is

overlaidby "Greenstones"which are the right way up,

and rest upon "Greenstones"which are upside down.
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GEOL"-1CAIMTOFY 


The courseof eventsafterthe formationof the

PrdrosGroup,whichactedupon the areaaroundSvorkmo,

and especiallyto thenortheast,are believedto be as

follows.

The establishmentof geosynclinalconditions,the

centreof whichwas nearLøkken,and the

eruptionof pillowlavasandmassivesubmarine

lavaflowsanddepositionof lutitesto makeup

the StSrenGroup.Svorkmois in theposition

whichwas at the edgeof volcanicactivityand

was of a shallowermarineenvironmentthan

L0kken.

The terninationof StSrendepositionby the

upliftof the areaand the intrusionof gabbro.

Theupliftcausingthe erosionof the Stydren

"Greenstones"and sediments,especiallyto the

southof Svorkmo,and the beginningof Hovin

depositionwith the risein sealevel.Deposition

of sedimentsaremore completeto the southof

Svorkmoand theyoverlapthe Strdrentowardsthe

north.Depositionbeganin shallow,near shore

conditions,the limestonespossiblymarkingthe

pointwhereconditionswere settledbeforetheir

furthergradualsubmergence,whichchangedthe

neriticto a bathyalenvironment.Thelatteris

associatedwith the depositionof shalesand

grey-wacketypesediments.

The extrusionor intrusionof thePorphyrites

occurredat thisstage.
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3) Sedimentationprobablycontinueduntilthe

onsetof the CaledonianEarthMovementswhich

causedtheburialof thisarea,itsmetamorphism,

its foldingintolargeisoclinalfolds,and

theirmovementto cause,asecondstyleof folding.

The lasteffectof the CaledonianOrogenywas

the thirdphaseof folding.

4)Thegradualupliftwith theformationof faults

andmuch laterthe formationof joints.

• 5)The possibleMesozoicsedimentation,after

extensiveerosion.

6) The severeglaciationof the areaand isostatic

upliftto giveits presenttopographyand height

abovesealevel.

•


