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Sammendrag / innholdsfortegneise
Rapporten bygger pi felarbeider utfort sommeren 1973 med detaljert geologisk kartlegging i omridet Smévatn - Sendre
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The otject for the field work of Summer 1973 was to varry

cut 4 more detailed mapping program over Lhe Smivatn -

Sandre Mexdelvikl jell area. Particular atlention was glven
to: the mineralized zones., thelr differerncesr. similaritlies ane
reletionship to various rock uniis Along with trying to
distinguish a stratigraphic Lequ;nce. ihe varicus structures
were mapped in detail for structural analysis, to hopefully
cisbinguish the overall regional utructural putbern and to
lalp indiecate any relationship of Inwneial raabllon conecnbrul ) oL
to o preferred stratipraphic Horizon or chracloesl phaeo sl
diraction.

in conjunction with this detailed geoclogical mapping. a Turanm
elentromagnetic survey was carried out over the sume area Ly =
crew from HGU. Their grid syst9ﬂ was transferred onto the
eaglogical map %o help coordinate the geophysical and geoloricel
interpretations,

The Tield season was siwaried July 1st. Ly invest. guating variols
Helicopter electromagnetic anomaliesthroughout the area, using
mini-gun electromagnetic equipment. The various anomalous areas
cherked were plotted onto gir photo overlays and a small regort
was written with results and pousible refizons.

Because of the extremely bad weather this summer, some of the
arega in Sendre leckkelvwilkf jell area has net been covered 1in detail
and the mapping av Lille Tromselv was net done at all. Three
days in September were spent in the Blakammern - Havdalsvatn
area with Chrie Halls looking at the geology mapped by the
English studente snd collecting samplec from some of the typicul
vasskis mineralized zcnes.



Genersl Geology:

[fuch of whe central part of the aren s underloin oy &
fragmental volcanic seguence composed mostly of layered
intermediate tuffs and mincr acid tuffs (Keratoohyires) and

an acgglomeratic seouence ihat thickens to the [Nerth East -
Sendre Makr9171k13911 area. This asgglomerate horlzon contains
mogtly intermediate (andesite), moderate green, elongate
ragnients set in a fine-grained tuffaceousz matrix of similar
ompasition. Minor lighter coloured felsic to aecid zv gment

hrc found in some horizons. Much of the tuffsz ceeur us 1rre; u-
lar discentinuous vands of gritty f.g. veleanlic material.

Nost of tkis pyroclastic horizon is exiremely eciistose and gfhe
larger fragments are notably fluttencd und elongated within
this schistosity pldﬂ
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A rusty pyrite and pyrrhotite mineral ized zone oerury ag g elrati-
-"Ppnj,c.rl] Iy conirolled bLand within this pyroelasolica Sequoee and
appears related to a thin keratophyric rieh hunded horizon in
conrection with the coarser graihed agglomerate horizon

Minor en echelon elongate fragments of schistose gabore arnd lighs
coloured aplitic and felsgic dykes are found thraughout the
ceguence and op:robably represzent the 1ightly folded and elongaied
pieces of orizinally cross cutting zeblroic und felsic dykes anc
gills.

In the Voldtjernbeltken aren und tv the southwest, the f.g. pyro-
lastie seguence i1s found interfingering with massive Ilows
ranging from light green coleﬂrc ., masgive, flne to medium grained

ﬂ-ywqdll,nc and amygdaloidal flows, med.-grawnoed h.blende Ueariilg

gahbreoidal andesite, and caleite amysdular andc iteu, fo extremely

Tine grained varietien carrying zones rich 1n epidote knote,

& very fine-grained lighter coloured feluilc-rich cequence loo

v

sccurs North east from Yoldtjermklumpen and is cverlain by =
derker green, very fine-grained, massive, aslmest Tlinty horizon
that could also represent a fleow seguence, Mieh of the flo

unite ave more naseive with glight traces of a primary schistosity

and their contactis are relatively sharp.

lMore hasic voletanics in the area are representeu by more darhk
green chlorite rich maseive basaltiie to basaltlic-andesliie flows,
Ta the liorth, these are found as medium-grained crystalline Ilows,
and %o the south of the KE / SW- trending pyroclastic belt, as
nassive to thinbanded tuffs?

Sevcrnl miner massive acid velecanics ocecur within the area and
& present as very vlonbitr thin lenseld vhaped Loeles:
utvet ned out within the sechis tosity plane ef' the encleosiug

pyroclastic metavelcanics. A thin, very highly fraciured, glassy,
LthEh—tleen coloured, massive rhyclitie body oputcrops in ihe
Yoldtjernbekken area. A more continuous, massive, denge, greylsi
eoloured daseitic-("Quartsitic gndezite") cceours to the west and

appears to bve the continuation of this gecid velcnrlic korizon.
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a2 thick guartz-kerateophyre unit that shows sharp contacts with
the enclosing intermediate tuffs. with slight thin in Lerla"ean'
pradation immedigtely at the contacte. Severul vurietic: ol
thic guartz keratophyre can be distinguished with itne typienl
"Quariz eye porphyry"” forming the mosi dumihant aiid character-
isvie variety. This praqe contains cbara terisiic large elon-
gate vluish-tinted guartz graing set in a strongly schistose
sericitie to fa]dﬂmathlu matrix. Elongate chlerivized 1. blend
porphyry remnants forin a minor veriety in the Finhustjern Ares.
liinor zones of rusty., disseminated pyrite are zlsc present.
Towards the NW., in the Fisktjern area, the Lerstopiyre occurs
more thin banded and layered in nature.

light coloured., ”ell—banded quartz Eﬂrlﬁluﬁ‘bCﬂl =t rpﬂrph1,=1n;

Severgl mnomalous volcanic varieties are found within the area
mapped. Immedidtely north-east from “oldtje*nflimunn. within

the dzrk green massive btasic voleanics cours an isolated band(?)
of stilpnomelane or biotite (?) Iearinr pasic Yavas. To the
North of Sendre lekkelvikijell directly east from the lurge

Iorth South trending Trondheimite. occurs e N-§ {trending rorizon
of lignter green coloured amphibolte needles as (tremolite?

Actinolite?)-btearing. mzssive flows.

Several inftrusive phases have been rel an_:ed within the Emuvatn =
Sendre Mexkelvikfjell area and much of e uren south fdnd nortl

i ghis NE=I'W trendiny wolennit: bell b oanderista Gy then
ntrusive:.

ndheimite as coarse ﬁfa_“-d 1ignt coloured. guartz. plag
e and minor chlerite bearing: forms nortr-gouits trenddl:
a3 within the massive znd banded greenstones norin of Se
cxelvikf jell.

The ¢actern contuets with the pgreenstones, are huard uld apatan
concordant. The weztern contaecte, however, are vers difuse,
eonteining numercus, thin, ‘rregulér. anlhtzc (fine grained
Trondheimite eguivalents) dykes cutting through the massive

nnded gresnstones. uim;lﬁr more isolated _rrebﬂla: aplitic
and felgic dykes sre found “Withln the tuffaceovus, sedimentury-
vnlecanics to the south.

The meost prompinant single unit within the mavp srea 1ls Lthe Cuo:
to medium-grained suartz bearing diorife - granite? that omp
Voldtjernklumpen and forms a sheet-like body dipping gently
moderately soutliover to the Tunnejeflyene area, Tals intrusive
oyme & continuous sheet that streteilies from Voldtjernkliunpe:n
~athwertward to the omivatn Goed and Hhe Togeedalbsene apes Lo
Lhe wowth.

Cheracteristic of this coarse- gralned diorite? iz the sheet=like
form giving it @ concordant or sill like appesrance. Also the
diorite, coarse~grained and dark to mederately grey in colouw,

has & strongly foliated nature with the large. nlue—anfau auarts
graine; e typicsl of ihis unit, oceuring as elongated. flatfeued
eheets. Anvither distineiive character of this "Quartz diorite”

‘g the extreme light coloured, almost complete slieration of the
foldspar ground mass, much of which may be a deuteric effect.



although come =zones of strongly hydrothermal vein type
alteration has Teen noted. The prominenl Lluith tinted auarls
sraing Tound within the coarse=privined diurile i uluoe lypical
of the Quartz kerstophyre to the northwesl and muy sugredst o
genetic relationzshiy between the two.

The nerthern, footwall contact of this guariz diorite mppesrs
very sharp at the Voldijernklumpen ares and the southern henging
wall corntact in the Tumsjeflyene area and Smivatn Gard south
area. is exitremely irrepular snd marked by numercus dyke:n ang
gills intruding the highly altered; partly digested greenstones.
llumerous large irregular o small, somewhat rounded and parily
digested, xenolithic tloecks of greenstones are found here within
the quartz diorite.

This contact ares is alse characterized by numeyous intrusive
dyke nhase:: that eross cub cach other. The cbitrce=pridlned quarts
dLorite phase appears earliest, tut by o poprphyribic b blende
digrite or diabase dyke vhaze that occuru sporadicully and nac
gn intimate association to tThis contact zono.

These two earlier dyke phases are cut by 2 later. light coloured,
fine grained splite or micro-Trondheimite dyke phase.

The northerly or footwnll contacl ol Lhis qluwrtz=tdice: Lo ot

Voldt jermklumpen is alsoe characlbermed by He occnrmmge ol codprae-
grained ctrongly foligted to massive h.blende gabhro wilh:n tho
masses tut can ccgur 25 large sheeted bodies similar to the
gquartz-diorite intrusive, i.e. gapbro sheet=like vody on scutirn
slone of Sendre Mokkelvikfjell (Refer to scnemztiic oros: -

ggetion I), BSimilar gobtbrole bodies occur along thig contzet from
Yilatjernvlumpen to Smivatn Gird south arsa mid there arpears o
e AN 1n®omate association in Lime and conce belween Lhedse bwo
ntrusive plaseg.

Ag previcusly merntioned,; these intrusive bodies now occur as

flat sheets znd appear concordant or sill-lige within the
enelosing greenstone units. However, the intrusive units do

aave a ¢lifFht crosscutting nature and appear to have been flatted
parallel to the primary schisteeily by an early intense iroclinal
foldine deformation phase. This ie best demonsirated by the
umall discontinuous, en echelor puttern of gallro lenses found
within the pyroclastic seguence in the Veldtjernbekken — sendre
Mekkelvik{jell area.

J—
TR T - —————————nin soliistoeity nlane.

These gabbroic lenses, now strongly schistose parallel to the

srimary schistociiy in the enclosing tuffs, provacly represents

ieoclinally folded and transposed ramnants of originally eross-
cutting gatbroic dykes.



If this is the case. then these dioritic., Trondheimitic and
gabbroic intrusives must have been emplaced very early i
the deforhationgl history of the gres und prebaily are pre I,
or penccontemporaneous with the mgjor defonnat.ion.

The_gabbro_provlem:

Several varieties of gabbroic intrusives are found within the
areg. The most common variety is the strongly schistose and
fullated coarse grained variety menticned in conjuctien with
the quartz-diorite footwall contact. A second, mere izolated
variety found within the Smidvatn Gard south area occecurs es
maezive bodies, generglly more dark colourad and Very missive
ln nature. The grain size 1s also generdlly Uiner and thesoe
pabbroic units appear very similar to come Tile gralned mlcro-
paooros intruding the greensiones of the south eastern slones
of Skorovas-Klumpen.

A hit more nroblematic is the occurrence of a moutled. maselve
greenctone at the intrveive econlael wonn aminsl Lae oot
sreined gquartz=diopl le L the Tuwms jallyews oo, Thee hghl eoni=
porphyroulastic masslive metavoleanice wiih fhelr 1 ol coloured
feldsoathie matrix and lurge h.blende erystele could e n_staoken,
at first glancs. with some of the metzgauvros 1n ine area.

Metamorohism:
—— i o

4s noted by previous workers in the area., the regional meva-
morphic grade lies within the greenschist Tacles, with
oharacteristic minerals ineluding enlorite. sericite, aluite.
ealeite and minoy anmphibole (actinolite?) wnd stilpnomslane,
Stilpnomelane. zccording to I.G.F. Winkler (1w []. :if reslrigted
to the lowest tempermture zubfacies in the Parrovian facle.

-
garies.

denssct metamorphism associated with the gavbrols and Trona-
neimitie intrusives sppear to hWe peglipgible in mostT plecer
throushout the map area. llowever., ao oreviows] © mep! oled.

thre Lo copsider-ih] e d g llork sk sgeiml Pakvias aadl Shie ez ve
crgtmm budes and Ll Found e coplaerl st Lhe vbpe sl

tHe sguthward dinping "quartzedioriticz“sheer .n thw Twizefellycne
a. The lzrge xenolithic blocks witiin the guartz-dlorite

aleo show this assimilated nature.
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atrucTure:

Only a very urief smecount will be glven nﬂre; g detalloed
struetural analysis is in progress a:! Will comnleted

while a% L.T.H., spring 1374. An *“c**ﬂarfingsketch sheet
sHows the wvarious ssructursl styles found in che 3mivain =
Spndre Mekzelvikfiell sres and Lhe actuumpewnyings deeopiptia
cliould be self explunatory. Axinl direcbion: e aloo sl
to help orientations on the geological mup.

A struciural map and overlay cheet also accompanies thie
nowever, some changes and additions are anticipated IJl]Jﬁ
the completion of the structural analyae

,_

[=]
=
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In addition to the four fold styles shown on tlae geccompuny Lug
sheet, & later, roughly norih-south trending. Open Warp=iug
style fold:

iz found warping the main schistocity surface. These are
ezpecially prominant in the greenstores east and south-east
of Veoldéijernklumpen. These folds are chgracterized Uy long
wave lengths, low amplitudes and near vertical azisal v1¢rev
and their axiel directions plunge southward, genily dovm the
din of the main schistocity in this area.

Fold styles identical to these found in the Smidvain - Sondre
Mazxelvikfjell ared have veen noted inside the SKorovas mone
and their relationships will be di:th;;ﬂd in more detail in
ronjuneticn with the struciurel analyses report thal is Te
follow this,

An interesting observation in conneetion with the fold nhneos
of the map aresa is the parallelism of the flat, noar E-W-
trending, "so called” F1 style folds

Shovm in eross-section -——*—:>
s

to the electromagnetic anomalies obtained by IG” symmer '
covering the same Smavain - Sendre ha*kelv11f3 11 area.
Ancther interesting observaiion is the thickening or lensing
of the massive pyrrhotite and pyrite mineralizsd horizon in
conjunciion with an P, style fold crosscutting the strati-
graphieally cantralle& rusty sulfidemineralized horizon.

Lad



Structural Styles:

Smavatn - Sgndre M@kkelvikfjell Area
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Wineralization:

& much more detailed deseription of the various minerslized
showings throughout the area, with thelr characteristic simi-
lerities ete., will follew this report in conjunction with
thin section and polished section studies to be carried cut
st I.T.H. in tne new year (1974).

Vowever, wsome greneral ized obiervaloone and conel uesions en
i tdyvawn here. The rusty po and gy miseralizoed scones ayd
vandg of the Voldijern-bekken and Sendre WMokkelvikijell ureasy

appear to be siratigraphically contrelled and closely ssscsiated

1o B thin sericite schist band and a8 thin banded megnetite and
guartzite horizon. This relationsnip epyesrs %o e dupliczted
Trom tne Hausvik area down to Smivatn znd even The Grendazls-

fossen skjerps. #n idealized section might aprear as followns:

yroclasties

Jericite schist (karatephyre)

WL“”iuL ne -+ py conronlenlo ot
T highly Loelonizod

_Iron formatlion
“Masnetite snéd quartzite banding

aecsive sandesitic volecanie flows
'f*";ﬂﬁgaburo_e to amyedaloidal

Tery similsr relationships have been seporn in the vasshizs-
minerszl ized horizons {rom the Blahammern - Hzvdalsvatn aren
aog menped by the English students. Thin vasskis mineralizing
tandes are foung sandw-cheﬂ oetweern Keratopnyres on one side
and jaepie (massive, thieck) on the other.

The ‘mineralized horizon appearc qUite discontinuous Lhrotvigshaoll
whe map area gnd in many places ngne te very little csultiide
mineralization is found associpied with the well panded ma et
and guartzite horizons. An interesting aguestien arises a= to
how much of this discontinuity in minerslization along this
horizon is due to primary districutien, (i.e. = sedimentary
rradation from sulfide to oxide deposition) - and how much is
dus tu g secondary remobilization zccompenying deformation?

it appears that any great thickners of massive cre in the
minaralized horizon is definitely tectonieally controlled.

=L
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Liet of studiecs in progress and to be czrried out while
as K.P.H. starving 15. Jdan. 1374:
. ‘Detgiied structural anzlysis ang atv

data from the Smivatin - Sondre liegikk

2. Nineralogical description eof various rock units and

2 petrological and chemical analyser of the sulfide
mineral lzations und their LHL]LL_i“ roces il thin
sgctions, poliched sections and some miocronprove studies.
This is 16 be done 1n conjunction wisth camples collecied
from the Skorcovas mine area

3. Protographic examples of various rozsk units and minor
fogld 51;135 Trom summer 1973.

2. Compilation map (geological and structurzl) over
ordli avea Irom Reinsbakken '72 and Beymer T2 - 73 dais.

Ay wrgprenm Lavesl “:fﬂq"!- Cotinaet o
G4 romaemiel Le ama ;|1-JI (RGN stmiser 10030
il L.'-l"-': Letween geopliyrirenl prod lf" [ouhd ok
|’J“ - 1dJU O ﬂrcﬂs, ard the southward pyoiec
te = i yoleanic univy 'a':::‘ in the ¥old
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