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A Geological Reuort on the heonarfjord - Neverfjord diatrict.

The rock sequences which occur within the tract of ground

extendin• some 30k-m. south from Repparfjord are part of the

basement ta the Caledonian naupe secuence of West Finnmar

exposed in a large tectonic window.

Ihis assemblage received some restricted or ver9 auecific

attention in the past, mach of it concerned with the cupper

mineralisation of the district. The first systematic adau of

the whole window was published bv Reitan (1963). Although


considerable progress was made in this and subsequent oublications

(Reitan 1965, Roberts and Fareth 1974) it was rocognisod that

manv structural and straticraphical uroblems remainea unrcsolved.

Reitan difforentiated the major rock groubs litho-

stratigraphy which, by analogy and association, oduld be compared

with that of the Alta Window. A major stratigraphical break was


recognised •;:ithinthe secuence sub-dividing it inta mn older

basement and a younger cover series. The basal holmvann Formation


was equated with the Raipas (= Karelian) suito of thc adjacent

window and the foreland. Aerially this constitutes lhe l•rgest


part of the window and desuite its distinctive plurifacisl

character Reitan found no means of consistent sab-division. n,


mapeed the group as a single unit, distinguishing only censoicnous

carbonate and uuartzite horizons, which he could not assign to

any particular stratigrachic horizon.

The several members of the upuer cover scries are not onlv

distinctave petrologically but contain sufficient sedimentary

stroctores to ensure an order cf sucercosition. In later


tuablicdtions (Feitan 1963, Roberts and Fareth 19174) this dover

series was equatea with the autochthonous Caledonian sediments

of the Alta Window. As a resu4- the 1:250 000 Fammeriest Sheet


distinguishes the succession:

Romagfjord Window Alta Window 


Lomvann Fm.
(tillite at base) tillite

Doggelv Fm. i3osse1:op(2tze.

Raipas Fm. haipas Fna



The cresent authcr cenfirmed the major litholocical sub-

divisions but crchoses SoTD nignificant differences within this

successien. The crincipal innocation is the recognition of a

consistent lithostrattdrahhv within the western optcroc of the

Holavann Go. (see Table of formations).

The o•erall distribution of formations is such that the broad

axial band of Saltvann Gp. splits the outcroh of the Folmvann GD.
inte two aintinct parts. In the present study an insufficient


area cf the eastorn basement was examined to enable meaningful
correlation with the western outcrop.

It is alsc posnible tu be somewhat more forthcomana on the

status cf the Kvaispna bo. which Reitan eduated w(th the LocJairn
is. . Tkis will be shon t

TRe structural framework hresented bc Reitan relieP hea vilo

00 tinc te ccocsct rssc crosont outcroc hattern and any

eibncraal contacts. In larce measure this was enforced ny the

abnence of any detailed nub-division of the Nolmvann Ch. todether

with the ubiquitcus ovidence of brittle deformation in the

compotent litholodien.

ihp cresent tiun recednises the major contriidu icn
tiade by foldind in dutermining the outcroh pattern and a

structural-metamerphic pattern which contrasts markedly with the
allochthon.

dolvann Gc. (= i içcas(.p.)

Imvee- Gp. nas heen s ed intc four d istinctive

siembers :

Langorvann Fpcer ulastic association

Vardsund Fm. Carbonate association

Skinnfjell Fm. Lower clastic association

degfjell Fm. Volcanic association

The order of superpositIon outlined above and implied from
the distribution of formatiens around eroded hericlines was

confirmed by sedimentarv structures within several of the

sedimentarv seuuences.

dhe particular devolopment of theso members is dependent

on structural nituatIen, an dramatic chandes in thickness are



associated with the large-scale folaing. It is only in the

crestal zones of the larger folds that one can obtain seme

inaication of original thickness cr cdn stuay little-modified

sedimentary featcres within the rocks, alt.hou even here there


has been some layer-parallei thickenin

“caf'ell Formation

rhis is prirarilv a metaenrnhoseu: velcancgenic assemblage

comuhrising netabasites, greenbeds and u.tllaw lavas; fine aha

coarse agglomerofe; tuff; slate ane nhyllite of volcanic and

normal narine character; vein-quartz and volcanic conglearates;

green sandstones.

The volcanic nembers nredonin te and forn the thOckest

individual units. In consequence they emert a significant


topographic centrol in the western part of the YATindow,with all

the higher ridges anci nountains comnosea of Uogfjell En. The


uerOclinal nature of the folding emnoses 0uis fornatien in omJL1

or linear oplana masses with the yooncor metasedimaenturv

formatiens chnfined to the intervening vales and depressions.

The veicanic suite and its netamaarnhtc derivatives canprise

nassive schIstose green beds, up to several hundred nptres Ma

thickness. rese greenbeds range fron crystaloblast'c chlortte


schist ana nhyllite to little recrystallised and highly fissile

chlorite slate. Pillow lavas coinbe necognised sporadically


throughout the western outcron and indlviaoal develonnents can

be thick or auite chin. fnaj•'doal range frem sUb-




circular to ellipseidal, regclar tc irreaular, with sizes up ta
30cm. in diameter.

The volcanic seuuence is cut by numerous veins of irregular

shane and trend. These veins include ocartz, guartz-chlorife-




epidote, coartz-carbonate, all of whieh disnlay accessory chalcc-

pyrite and nagnetite. In the massive, coarse-grained metabasites


spots of sulphide, chiefly pyrite, ace locally consnicuous.

The netascaiments associated with the volcanogenic natnrial

ane frequently green in ccloor sugdesting derivation fron volcanic

material, while those aisplaying other colours, e.g. crean, red,

nurnle and blach imply non-volcanic sedinents.



Coarse clastic lithologies are distributed threughout the
foncsation and include csarge to fine aegloeerate and ocnglcaerstes.
Tne aoglos=ates are ounerally massive to fairly masseve rocks
doLiirising angular blocks and large rounded pillows or fragments
of billows exbedded in a fine agglomeratie matrix. In strenaly

deformed horizons bebb1es become markedly ellipscidal with
consistent orientation of the urincipal dimensiona1 axes. Fine

torate is generalLy eore schistese, wdth sssallcebbles cf
chlorite schist and slate being flattened in the b1ane of
schistosity. Volcanic cong1onerates are widely aistributed and
are comnosed of elonaatea and flattened 'zidar-sha sebbles
CLtbeCiciad in a chlerite- matrix.

The sporadic and restricted occurrencc of manv members of
this droub combined •ith the absence of sedimentarc structures
and the cocnblealties of the high strains develobed aurinc the
principa1 feldina ma e it iccflossibleto recoGnise consistent
mappable units or to estdblish a succession within the formdtion.

The enlv bart eastern cuterbi :he 1:01:cvannCp
which has been studied, i.e. at the head -f 9norsielb, is coejecsee
of massive chlorite sellist and metabasito ihterloyered Jiith
fissile chlorite chyllite. This assemblado is lithologically

compatible with the 1:ojjell cSm-

On the eastern slopes of Nusseren a band of metasediments
uneerlies the thick ve1cdnogenic secuence of the mountain. n:es
band is some 140-700 m. wide and is traceable from Corradak
west-sodthwest for 9km. It comprises dark and pa1e-grey slate,
dark sandstcnes and locd1 deve1opftents of fine to m.edluff,conolonera te

with matrix of dark belite cr cuartz sand. In one localitv d
few thin bands of pale-limestone were found within crev slate.

The status and full significance of this group is difficult
tc evaluate. The daestion of whether they represent the buse of
the volcanogenic seceence or merelv a protinent sedimmentar7 hor1z-n
within it cannot be answered. As far as is known the group is

restricted to this one occurrence, whero thrustina nss brought
uc deeper rocks over the Saltvann Gs. cnd tho Kvalsunca For=tion
in the crest of the Skennfjell anticline.



Skinnfjell Formation

This flin formation hos a very restricted, non-svsternatic

ou erop. ond norits senarate identificatien cniv because it

centrests with the subjacent gogfje11 and overlying Vargsund

Kormotions. The widespread omission of this member is by no

aaans tectonic in origin. In the crests of large folds like

thn Longorvann and Tannen anticlines jelonite of the )eargsund

rm. rests eirectly on nambers of the Kogfjell Fra

The Skinnfje11 Fr- con»sises sanastone, fine conclosecrote

ang slote. Grain-size in the sanOstones grades fron fine inte

the conglomerate. At the north end of Skinnfjell thcre is a

distinctive uuartz conglomorate. This contains eduidimensional


recandca to angclar nebbles of vein ucortz un to Scn in dianater

ceedeed in a chlorite phyllite matrix. Schistositv is not

alwoys megasconicallv obvions.

A smal1 pocket of distinctive character occurs in the


core of the :(ester Keverfjordhotn onticline at Keverfjord. in


ogaition to cleaved siltstones, slotes and sandstencs there ore

shen herizcns of a cearse oonclaherate centainina cobbies

of hcia gneiss enbedded in a pale peocrtic catrix.

sund Kornation

Over cast of the districs the Kogfjell Fea.is succeece

sy a predominantly carbonote seouence in which dolomite is Ihe

deminant litholocv. The acionite occurs as a thick singie


foineation or thin repetitions of yellow, banded dolomite,

20-30cif. thick, and grey-green siltstone or slate (5-10cm).

;SJere the originai sedinentary characteristics are nreserved

tne •olonate is well-bedded in 10-20cm units with filns of

dork heavy-mineral layers emphasizing bedding planes. In some


herizens there are thin, yellow-brown sandy lenses and layers

in which riop1e drift and sna11 washout structures indicate hhe

order of superposition. At two locolities e.g. Kvitnes and


Kvalsdndal well-preserved exonnies of stronatolites were ohIained.

rlhese prireary structures are best preserved where the inclinotien

is close to zero, as in the crestal areas of large antic1ines.



In the limbs of the large fclds where the delonito oecofies

steeplp inclined it experiences varying degrees of tectonic

modification. Yassive dolomite, highlp cracked and filled with


guartz casn ceins exhibits large-scale boudinade or cinch and

swell. This is especiallp well seen on the hillside irnediately

south-west of Kvalsund. Massive dolomite mav also be sheared


to a breccid or crotomvlonite with partincs ranging from rudelp

elliptical te thin dnd regalar.

Ln the oassive facies which predorinates in th e Varesund


coastd1 strip it is difficalt to recognise any sedirentary featores.

At Kvitnes and Klubben the lower and uuper junctions of

the Vargsund Km. are sonewhat transitional, dolomite interlaverod

with thin bdnds of siltstone, slate/chvllite mld some bands of

chert. In zones of high strain such as the linbs of the Langervmin

anticiine the basal facies of the Vargsund Em exhibits intense

flaitaning so that the chpilite is reduced to thin sfbars, civin;

the rock a atriped or blotchp acpearance.

Ydlere th•se dolorite-slate seguences are folded the contrast

in auctility of the lithologies leads to ancular profiles and

rupturd of the molocite in linbs and hinges. This oin lead to


penetration of such ruptures by the slate, effectiv ly isolating

blocks of dolomite. It is suscected that this bmo also occur


locally un a larce scale.

Langorvann Formation

The Ldngcrvann En. is litholooicaliv ne-arogenedus, the buCk

of the members being of clastic origin. The thickest developments


occur in Kvalsundal and in the envelope to the Langorvann Anticline.

In the latter the lithologies comprise reuetitions of green sand-

stone, fine cenglomerate and dark pelite with individual beds

ranging from a few centimetres to several meters.

In KvalsunCal the seguence is chiefiv arenaceous with


sporadic fine conglonerate. Slate fiav alternate with sandstones

in thin repetitions or forn more consuicuous bands. At least


two blue-gree limbstone horizons have been recorded, outcroucinc

as thin, nedr continuous Pands on both sides of the vallep and in

a prominent spnclinal core in the bed of the river.
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In the Neverfjord district the Langorvann Fm. is more

pelitic in character than the type locality. At Kvitnes the


transitional facies of the Vargsund Fm. passes upwards into

siltstone, soft black pyritous slate, dark grey limestone and

calcareous slate.

A distinctive litnology occurring at different levels above

the base of the formation is a dark grey pelitic conglo=rate.

In the crest of the Klubben anticline this succeeds calc slate

and interbanded sandstone-siltstone. In the Neverfjordbotn


area this pelitic conglorerate rests directiv on the dolomite.

This lithology is a soft and crumblv, dark grey pelite containing

sparsely distributed pebbles ranging from 0.5cm. to 20cm. The

cobbles include sandstone, igneous rock and metamorphic schists.

The character of this lithology is indicative of a submarine
flow.

In the Neverfjord area a few occurrences of greenbeds within
the Langorvann Fm. testify to local recrudescence of volcanic

activity after the rain phasc recorded in the Hogfjell Fm.

Nay-up evidence in this formation was provided bv suoradic

occurrences ofripple drift and cross-bedding and in cleavage-
bedding relationships.

Kvalsund Formation

The Kvalsund Fr- is restricted in outcrop tc the north-

western corner of the window. This is a lithologically


distinctive formation exhibiting little variation in character

across its outcrop. It is predominantly a lead-grey, rustv-




weathering graphitic slate-Phyllite, with occasional thin dark

sandstones, and to the east of Trollvann one horizon of fine

conglomerate. It is only in those outcrops where sandstone

bands occur that one can distinguish original bedding. In most


outcrobs a penetrative cleavage marks bedding and makes large-

scale structural deductions difficult.

Reitan equated this formation with the Lomvann Fm. despite
its basic dissimilarity. Revision of his mapping however,


indicates that in the envelope cf the large Langorvann anticline
typical rocks of the Kvalsund Frn. can be found within a few

metres of the aistinctively striped Lomvann Fm. There is no


possibility therefore of lithological convergence in such a short



distance and his correlation cannot be supported. On the basis

of stratigraphical association the Kvalsund Fm. is regarded as

the immediate successor to the Holmvann Gp. although the contact

is one of unconformity.

Saltvann Gp.

The rocks of the Fomagfjord Window are divided into three

distinctive outcrops by the broad axial strip of psammites and

psaphites which Reitan named the Saltvann Gp. This group he


sub-divided into three distinctive members:

Fiskevann Fm.

Djupelv Fm.

Saltfjell Fm.

The lowest member, the Saltfjell Fra., is a somewhat variable

psamrlte to fine conglomerate with occasional lenses of coarser

conglom.erate and a few thin pelitic layers. Throughout the


northern part of the outcrop this formation is distinctly bedded

and exhibits abundant cross-bedding and allied sedimentary

structures. East of the Wester Ariselv the steePly inclined


psamrites exhibits strong flattening and sedimentary structures

are difficult to detect. Schistosity varies in development,


being most conspicuous in the fine grained lithologies.

The Djubelv Fm, is predominantiv conglomeratic, although

sizeable lenses of sandstone do occur. The passage from the

Saltfjell Fm. is very rapid. The typical aspect of the Djupelv


Fm, is a dark polymict conglomerate comprising pebbles of

greenstone, chert, gabbro and vein guartz embedded in a matrix

of dark, fine-grained sandstone. The pebbles are invariably


flattened cigar-shaped with long axis aligned in the foliation,

especially when the layering is steeply-inclined, e.g. along

the western contact. The longest axes of pebbles exhibit a


high degree of preferred orientation, plunging steeply north-

west, congruous with the mineral and fibre lineation throughout

the district.

The Fiskevann Fm, is a mixed sandstone-conglomerate formation

with conglomerates cccurring in bands and lenses from 0.3m - 5m

thick. The sandstones are very similar to those of the Saltfjell
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Fm. while the conglomerate is a very distinctive monomict

lithology comprising angular blocks of dark-purple porphyrite

set in a matrix of white quartzite. These cobbles range in

size from 5-10cm. Throughout the area mapped this lithology

remains constant. The clasts exhibit no trace of deformation


in sharp contrast to the pebbles of the Djupelv Fm.

Doggelv Formation

In the eastern half of the window the Holmvann Cp. is

unconformably overlain by the Doggelv Fm. This is a predominantiv


mature white quartzite, medium to coarse in grain-size, with

strongly developed bedding-planes and numerous instances of

cross-bedding. A few thin pebble horizons, ranging from


pebble trails one pebble thick, to thin and impersistant lenses

are developed. The pebbles include vein quartz, chert and

occasional banded acid gneiss. Schistosity is only locally


develOped.

The thickness of this formation varies rapidly from west

to east. In the Borsielv syncline the Doggelv Fm. is thin, a


primary feature amplified in the tectonically-thinned limbs of

the structure. In the folds east of the Rodfjell anticline the


thickness increases but contact relations are obscured by the

Rodfjell ultrabasic body.

From the observed tectonic pattern one cannot ascribe this

variation in thickness simply to the folding affecting the

Doggelv and the overlying Lomvann Fm., as the latter displays

no such variability. It is held that the rapid westerly


thinning is a conseguence of pre-Lomvann faulting and erosion.

To the west,south-east of Faegfjord.a thin white Guartzite

with sporadic vein quartz conglomerate occurs on top of the

Holmvann Gp. and beneath typical striped Lonvann Fm. In appearance


this white quartzite could well be a truncated Doggelv sequence

or alternativelv a quartzite within the Lomvann Fm.

In the post-Holmvann Gp. succession of the window we have

therefcre two major sandstone horizons, the Sa1tvann and Doggelv

Fns. The stratigraphical position of the Doggelv Fm, is


unanbiguous, lying as it does between the Lomvann and Holmvann

Cos. The status of the Saltvann Cp. on the other hand is not

so obvious. Reitan reasoned, on the basis of pebble composition
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within the Djupelv conglomerates, that it was younger than the

Holmvann Gp. Two research students working in the southern

and central areas of the window have described a contact between

Saltvann and Holmvann Gps. as sedimentary, unlike the tectonic

junctions in the north. If this is the case the Saltvann forrs

a faulted synclinorium, confirming Reitan's order of superposition.

Thus from west to east across the area three different formations

have sedimentary contacts with the Holmvann Gp., the Kvalsund,

Saltvann and Doggelv Fms. The outorop of Saltvann and Doggelv


Formations is no more than 250m. apart across the Ariselv Fault.

Two possibilities arise:

The two sandstones are equivalent. If this is the


case then the difference in thickness across the Ariselv Fault

implies that this fault is pre-Lomvann in age.

The Saltvann Gp. is older than the Doggelv Fm. In


this case the Ariselv Fault must be pre-Doggelv in its inception

and all trace of the Saltvann Gp. has been removed bv erosion

pniar to the deposition of the Doggelv Fn. One feature against


direct correlation is the difference in sedimentary character

of the two quartzites. The SalfjellFm. is an imzature fels-




pathic guartzite, frecuently arkosic, while the Doggelv is a

mature guartz sandstone.

It is hoped to perform some trace element studies to

ascertain whether there are distinctive patterns in either

formation which may help to resolve the problem- At present


in the absence of new evidence the status of these formations

must be left as before, e.g. the Saltvann Gp. crouped with

the older Precambrian and the Doggelv Fm- with the Caledonian

suite.

The Saltvann Gp. does not occur west of the main outcrop

and the Kvalsund Fm. rests on the Hol=ann Gp. There is no


way of assessing the relative stratigraphic positions of these

formations within the window. Acordingly both are grouped


together as pre-Caledonian.

Lomvann Gp.

In the type area around Lomvann the diagnostic characteristic



uf the Lobvann is a regalarly striped pelite-seal-pe1ite.

Thin hite, fine-grained quartzite less than lcm. thick alternate

with thicker pale to dark-grev slate hands. At oertain horizons


cither cobbonent can disappear and thick caartzite or pelite

horizons occur. One or two proinent cuartzite 1ayers occur


just ahove the contact with the Docoelv Fa- in Rorsielv.

In the Fdegfjord district a distinctive three-folg sub-

division of guartzite, striped schist and cuartzite overlies

the Langorsvann Fn. As stated earlier Reitan eguated this

with both LoLvann and Rvalsund Formations. The 2'.I'horhas

nu hesitation in supportino thc correlation with the Locivann

Ob. but not with the Rvalsund

3etween bobvann and Rorsielv the hase of the Lomvann Fm.

transgresses horizons of the Doggely Fm. At Faegfjord, as


uentioned earlier, the Doogelv Fm, is prohahly adssing and the

Loavann Fm. rests on the Langorsvann Fm. This supports the


natban -f pre-Locsmann faultino and erosinn.

Structure

The rccks of the Window hear the imprint of polvphase

geformation banifested in strong folding, thrusting, sliding

anc faultino. Despite the 1arge time gap between the Raipas


ang Caledenidn autochthon jt is not possible in finisnorthern

area to differentiate with certainty the penetrative strain

olements like folds, cleavage-schistosity and lineatinn etc.

into pre-Caledonian and Calegonian phases. The symmetrY,


Lorpholocy anu strain history of struetures in both assebblaces

are compatible and ind stinouishable with no indications of an

averprinting.

Foldinii

Two cycles of fold formation have affected the autochthon,

although the first (D1) is much more significant in terms of

structure dimensions, pervasiveness of strain and effect on

torop pattern. In the northern part Of the Window the seconc


deforbation (02) is often no more than a minor disturhance locally
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achieving mesoscopic diDensions. Wowhere are significant D2

wegasccoic folds produced.

a. First Deforcation.

Thts ohase of defurtation prcericed folds ranwing in wave-

length from a few nillineters to 2km. and amplitudes uo to 1kt.

The large folds are chicfly upright or slightly overturned with

noncylindrica1 axes (see sections). The coDbination of


straligraphy, wave-Iength and fold style produce the distinctive

topographic grain of the district. The pattern of regularly-




spacea, rugged oval ridges flanked by smooth, vegetated vallevs

ref1ects the vo1canic cores to periclines rimDed bv the softer

envel2pe. This pattern can only be appreciated when the


dtst1native lithtstratigraphy cf the dolmvann Caa. is anderstocd.

As Peitan did not recognise these stratigraohic markers all but

the largest and nost obvious folds went undetected. To explain


ano•alous juAtpositions which were deoendent on the folding

orocess he was forced to inve•e thrusting as an exulanation.

Latc-stage fluttening das tightly apprcssed the limbs of

foids with upright style, leading ultimately to strong 1ayer-

uarailei thinning of the limbs. Where dolomite was involved


the iow ductility of this lithology leads to boudinage formation

on all scaies. 'fl)inningin sone cases leads to complete


excision of one or mcre lithologies or whole lithostratiwraphac

grouus and anonalcus juxtapositions, e.g. sliding. In the


western oart of the Window slides develou Dost frecuently,

althuugh not exclusively, on the western licbs of anttclines,

e.g. dvitnes, Asavann and 1ogfje11 Anticlines. The intensity


of this flattening increases towards the west as indicated by a

tightening of profiles and the pattern of intricate litho-

stratigraphic reoetitions in the Vargsund coastal zone. This


contrasts with the outcroo pattern of the large Tappen,

Langorsvann and Skinnfjell Anticlines, To the east of the


Saltvann Go. tho large fold style is rather simule and the

symmetry is closer to orthorhonbic so that a conjugate pattern

obtains, i.e. folds overturn to both east and west.

Within the Saltvann tract the structure is

a large, near syucetrical anticline with macroscopic carasitic
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folds. This structure is truncated on both its eastern and

western sides ty large north-south faults. Late movement on


thn Ariselv Siult was responstble for the asysrntrical

distributien of formations within this beit.

in the central part of the Window it has been reported,

as mentioned earlier, that the Saltvann Gp. rests with

sedimentary contact on the nolmvann Gp. in a broadly synclindl

structure. IL is dtviaus therefore, that in the north the


flanhing faults have destroyed the true form of the major

strasture Iaavind onIv the central anticline.

MInor noldina

tha distributton and interrelations of minor folds to ctch

other and the larcer assoctated structures in this recion are

compLax. Synoptic district or specific outcrob patterns of


1.2esoseaoiafolds indicate a high degree of axial vartabilitv

consequent on primary noncylindrism. Individual axes can


curve throuch indles Gf 900 or more in the axial surface, and

if adjacent axes are out of phase it can be aupreciated that

in natural sections or outcrops the patterns may be hiably

comnlex. The short wevc-length of axial curvature compared

e hest fold indicates that rdnor foins can be

i:laarr 'raas ta thr host, i.e., the plunge nt:small folds diffrrs

from thdt of the larce structures and cannot automatically be

eaployea to Geduce the attitaGes of the major structures.

While the axes of major folds undulate in plunge up to

north or south the minor structures display much greater

variabilitv. In an evolving fold comnlex the later increments

of strain cduse any told axes orientated oblique to the princibal

axes of strain to retate tcwards the brincinal axis of finite

strain ( X) , the aanunt of rotation geverned by the level and

tattern cf strain. As will be described later n is deltmnted

in those rocks by the orientation of the nrominent lineation.

•inor folds in the highly thinned limbs of large folds are

in rceimns of high strain and the axial rotation can therefore

be large, whiJe in crestal zones highly divergent axes can only

occur if they are verv tichtiv appressed.
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Sonie confirdation of this general thosis can be seen in

synoutic or particuldr doscriptions. Fig. 1 illustrates the


orientation Pattern of :najor axes frep the area, whiIe Fig. 2

5291n6=1; •sents the soreic of associated adnor fold axes.


Figs. 3 - 3 present specific exapplcs of adnor fold patterns

ane their relationsaiu to the associated large stracture. In


each case the Pinor folds on the crest ani each liasb are

differentiated dnd it can be appreciated that in the lirLoswhere

higher atrains obtaincd axial variability is high. Confirhatfon


of tIlisrotation is perhapa best obtained frop the strongly

flattened Flubben Anticline. Potation has carried minor fold


axes inte paraliclisoL with the fibre lineation on schistosity

surfaces (Fig. 6.)

-cn Faid

onacadso af thc ,DCO.no:Tinsinnifinanne ni the aeheralfsatfon

associated with the Ulvervggen fold, t:hisstructure eLerfts

sperial consiueration, altaccgh in the overall tectonic frarework

t is in no • - ciatinctive.

The fIvervggen structure is 0 mediud. to 1arde scale coupled

foliniti inconstant prafile dIndnishing in afp1itude downwards

(Fig. 7). in tho uicinfty of the auen-casts it is a well-defined

poired asypeletrical anticlinc and synclinc. The anticlinal axis


trends north-south and lies alung the ridge helow the access road,

while fhe synclinal axis runs through the ridge ifeeediate1y wesf

of the pIne. North and south of the adne the gentle plunge


brings to the surface the deeper portions of the structure and

beasonstrates the eiLdnation in aa:21itude. 12..oat1400a..north cf

the Pinc the fold na londer exists. Projecting a "ne at the

plunge angle fron) this point revcals that the fold dies out at

40Up. depth. 1mb total elliptical oatcrop of the structure on

the cround is 3.4k:- 1ang and f)O0p.widc.

The Pincralised zone thereforc, oceurs in the coaenon liffii

between the two folds. Froo, the geonctry of the outcrop pattern


the axial surface is curviplanar, dipuing steeply eastwards in

the levels of the open-casts, steepcning gradually with dep-th to

a steep westerly inc1ination. The orc body therefore, in


following the axial trace will exhibit a siadlar change in

attitede. It is sLiggested that in purpeating upwares the ore-



bcaring fluids followed the esse of eisplaces.enteirection,

the akial surface.

From •r. Fovland I understand tbat geocheihical anoralv as

been obtainee in the vicinity cf a siflihr cousied fold on Lle

western lirb of fhe pajor fold. This fold sair faces cas Lwartis,


f.c. towards the anticlinal crest and is unother largo-scole

carasitic structure to the major fold. If fhe fechanism of ure

_ilocepent at Flvervdgen aas been accuratelv identffied the dre

boey in tdis second instance will be a structure dipping stcepoy

westwards near the surface and chandinc graduallv to an casterly

inclination at a depth of asproximately 200m.

It is sugoesies Liat geochepical scruiinv of similar folds

if located coula be a fruitful avenue in srospecting. Ther


location could be detected initially frop a detailed shotc-

deological studv.

Ciana cre-scYs"osat'

Slaty cleavade is well developed in politic Ifthologies

although in aany of the coarser fractions of siltsone sequences

ft mao be absent. Cleavage is not oevelocca in calcite parb]e,

ueldpife and pure •uartzitc. A less penetratiye snd sore •sideiy

:cocee sohistosity develops in psaapitic lithologies. in the


stees liPbs of ubright folds the cleavode is orientated earallei

Lo the bePping. in congloaterates the folfation pav be mor'ked

uy a creferred alignbent of the XICslanes •f deforped ellicsofeol

cebbles. The matrix on the other hand may or say not disslay


sonistositv.

hincanicn

On cleavage shrfoces in fine-grained racks, e.g. slates,

phyllites, there is a distinctive fibre lineation (Fig. 8). Un


sa:pe surfaces in Pineralfsed slate this lineation is siched out

os trains of idfoblastfc Paagnetite arains. In the interfocigi


kone between competent and incompetent rocks (e.g. doloPite-

slate) the strong pifferential shear attending deformation is

ocoomsanied by a cronuunced slickensiding, the fibres of which

ard orientated parallei to the fibre lineation of the slates.

In congicmerates which display pebble distcTtfon in can ue


seen that the lond axes of the pebbles have a sirilar distribution
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to the fibre lineation (Dig. )). This 11neatlon, when observed

on cleavago planes (XY), denotes the direction of paximum finTte

elongation (>) in the rocks.

Second Sole Phase (02)

1T2 is a c • expressee eoformation phase in the ncrthern

part of tlis iinciow. Over nuch of the area it is a flne crunling


relating to conjugate strTin-sllb cleavage elpping north-west ar

scuth-east. Locally musescopic foles develap which exhibit a


north-easterly plunge (Fig. 10).

Above the Dain thrust the mylonitic fabric is affected bv

anciular conjugate folds witn associatee strain-slip schistositv.

Those are coaxial with 02 in the ahtochthon and aav be comparable

in ago.

Thrustind Tnd Slidina

;M_thin the uenbow thrasting Plavs an important rfle in the

evolation of the structbral pattorn. TOnese Tnrusts fall Tn'o

several distinctive t7ces sccorj:inc: their relationship tc the


fold structures.

In safb si:aations otrain coulh not Y'n achieved fully by the

upright foldlno alane. As Lao fold tightened (i.e.

anele became small) there aame a point when the profTle cculd cnlv

amplify further by layer-parallel extension, parallei to the

axial surface. As tho participating lithologies demonstrate


widely eiffering ductilities the response to this apward extensTon

was not uniforPT Pelite, groonschists and psephites with pelitic


cr semi-Pelitic matrix extendod by uniferm flow, a fact reflectea

in the parkeb layor attenuation ane streno develoPaen* cflffHbre

lineation. DoloPlte, passive arecnbee or auartzite on the other


hand, displavee a bore restrictod flow 6esulting in large-scale

boueinago or pinch and swell. The linat of this extension is


slieing, i.e. total excision of onc or more lithologies, leading

to the an=alous juxtapositien of non-contiguous parts of the

succession. These slido zones may exhibit no distinctive


fabrics and could be ovorlooked unless the full stratigraphic

succession was known.



The differentia1 shear in the interfacial zone botwcen

ductiie and rigid Lithologies is high ond in sofe cases the

rigid layers becbee strenely crushed, leading te the develeb:

of rade lenticular partings on whica thore sre prodinent

slickensiees. Scue of the ouartzite horizons erovec so ridie


however, that the fdbric yieleed in brittle fashion to a

structareiess crush breccia.

1n the slientLy overturnec folds cf the coastal zene

extension is e,ust erordnentiv concentr»ted in the trailing

western liebs •nile the overturned edelern libbs day disolay

eisilar sCidine, cr s epre efficient ncrizentai shortenine

effected ev gently-enclined break thrunts. These thrusts sre


attended pv strond cataclasis, transecting structures anc

senearine to be indepencent of the foleing. These teruste vdry

free eudte s snd locsi to structures trsceable for several

kilodeters. ehe ebontain of Nusseren id cedeosed of s thick


slab of detavoicanic anc detasedieentary seguences disp1scee

on one of these thrusts over the crest of the Skinnfjeil AnticLine.

Lhe gentiv-indlinee Threst ulane is well exeosed in the preednent

cecsrodent alone the southern bcrder sne can ee tracec for ) 00.

to Cierraceada. hithi.n ths overthrusf elsb snother sub-purallei


thrust displays s smiler renetition with ercenbeds thrust over

nedi le snearee sund dnd Vargsund Fees.

On tee hill nerth of _ bdi-vcodstdr-apt

transgresses the tight syncline extendine NNd from Neyerfjordbotn

(see sections). Ihis thrust brings eeloddte across the creet

af an anticline ane over the youncer pcLitic congTeserate of the

onplientarP soncliflal cf-e. This ehrust dah Pe thaced fe

at lcast 1 dda The sele of the terust slab contains ldreo


segregations of vein gusrtz and both this diddthe dolouite ore

strongly shatteree with the develoonent of a rude foliation ane

axtensHve duartz velhine.

The Inreest of the thrusts is the benndary thrust (KslaT

Tarust) on which h's) graee osaffeditcsfroditec crogenic interior

eavec over the sutochthon, slicing threugh the upright structuros

dn tde orocess. in the psaeedites therc ie a thick degelcbd=t


of blastonylonite and pny1lonite, the latter in 2-5cd. banes of
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coarse mdca. This zone is characterised by strong layer-

parallel attenuation and megascopically there is a gradual

transition upwards into regional tectonites. Locally, as

at Lomvann, thin streaks of nseudotachylite become conspicuous.

Wnere the thrust transgresses greenbeds its effect is reflected

in the subjacent fabric. For a depth of 50m. the massive


greenbeds become chloritic phyllonites with strong schistosity

parallel to the thrust. Elsewhere there are no obvious


megasconic effects to be seen, even where one can approach to

within a few centimetres of the thrust nlane. Immediately


north of Lomvann tight folding and pronounced sub-vertical

cleavage produce a strong planar anisotropy sun-norzial to the

thrust and one would imagine, in thissituation, the Lomvann

Fm. to be highly susceptible to thrust defo liation.

In teras of mdneralisation potential one can distinguish

between thrusts and slices. In thrusting the low to high


temperature cataclasis on the thrust plane would have been

acccmpanied by free permeation of hot water from the deeper

levels penetrated by the thrust. As dissemdnated sulnhide


mdneralisation is characteristic of the Karelian basement this

could have vielCed material for subsecuent concentration along

the thrust plane. iVhile the boundary thrust is not associated


•ith obvious mineralisation a number of the smaller thrusts

which have steener inclinations and nenetrate down into the

basement do contain minor concentrations, e.g. Nusseren Thrust

and Kvitnes. In sliding on the other hand, the excision which


reflects the limdt of overal1 extension produces no avenues of

easy access or source of ahundant water flow.

FAULTS

A suite of small to medium-sized faults trending NNE-SS

are present through the ;:indow. The two largest faults bound

the Saltvann Gp. on its eastern and western marains. In both

cases the faults are marked by prominent topographic denressions.

A number of smaller faults occur in the western Holawann

Gp. The throw on these faults cannot be determdned and the


faults trending parallel to the main outcrcp can only be

recognised by the belts of strong nolish and striation or by
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occasional exposure of the fault breccia. Nost of these faults

were the site of late minera1isation, generally quartz-dolomite

veins with sulphides. A number of these zones have been


prospected in the past, and the old workings are the only sites

where one can really study the brecciation.

MINERALISATION

CoPper mineralisation has several expressions in the area.

In the greenstones of the Hogfjell Gp. sulphides are widely

disseminated in uneconomic concentrations. In most outcrops

one can see small specks throughout the rock. Kinor concentrations


occur in duartz and duartz-carbonate veins emplaced at several

times throughout the defolmation history. These veins reflect


concentration during the metamorphic reconstitution attending

the several deformation episodes. The veins follow axial


surfaces or transect D1 and D2 folds, and syn-D1 veins also bear

the imprint of later D1 strain. The largest concentrations


occur in thick quartz-carbonate veins emplaced along the site

of late faults. These fault lodes mark the site of a number of

old prospects e.g. Beritsfjord, Nusservannelv. Shearing along


prominent stratigraphic interfaces Day also mark the site of

mineralisation as evidenced by the workincs on Tappen and the

vale south-west of Beritsfjord.

No significant mineralisation was observed in tne meta-

sedirentary sequences of the Holmvann or Kva1sund Gps.

The only significant sulphide mineralisation is that being

exploited in the Saltvann Fm. This thick psammitic formation


is held to overlie greenstones of the Holmvann Gp. and reworking

during the D1 metamorphism probablv reactivated the sulphides

which migrated upwards along tectonic avenues, such as the

steep layering or fracture zones in the eastern limb of the

major anticline and axial surfaces of the parasitic folds.

The mineralisation therefore falls into two broad categories:

Synretamorphic impregnation and redistribution during D1

deformation.

Late-tectonic emplacement in discrete and localised vein

deposits along discrete shears and faults and associated with

extensive gangue material.
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