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I, INTRODUCTION

The area mapped |ies south-east of Skorcvas in The central Horw
Czaledonides, cansisting of basic 1o intermediste meitavolcanic

ones'! of predominanT island arc low-poTash Tholeiitic
: The greenstones coniain thin keratcphyric Tlows, py
a grous minor infrusions of "acid" and g2boroic composit
f ng strengly predeminant. Also intrudsd inio ihe gr
saquence ls an extensive cemplex intrusive shesT having gabbr
heipiie and "mixed" rocks as components. The complex outcrops
Lrecag angular arc, clesing 1o fthe west of the mapping area along a
north-sceth line, + The northern and southern "zrms" of which extend
across ihe northern edge of the 2rea, and ints the southern-most green-=
stones respeciively.

The 2djoining area eastward io |ngulsvatn was mepped in 1873 by C. Halls
and R. Wrnite of Imperizl College, London. In [974, 17 was decided that
detailed mapping should be carried out, extragclating the stratigraphy
of the area of 1973, tc determine the structurs and any changes in
stratvigraphy in the soutnern zones of ine S<aroves mine region.
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[l GREENSTONE LITHOLOGIES

ihe grearstones in the area may be givided inTo three major uniis

in 7ne field, the divisicn veing based on &) morphology i.e.

fzoric and internal structures, often reflecied by the weatherinog

suriace b visible composition, 2nd ¢) ¢olour, This baing cread
T i !

Wz jor an: trace-elemeni2| analysis ot type specimens is e e carried
ut by Cr. C. dalls a1 Imperizl College, London; tThe resclits of which
Wwill clarifiy the ijield division of greensicnes by assigning ihe greesn-

stones intoc magma-iynas.

=) Upper unit of c2lc-rich flows and possibly ilatTienec pil low lavas.
o} Lower pillow uni
2) Massive egplaote-rich unit.
Tng upiis maey contain relatively subordinate facies.
GRECMETENE UNIT CHARACTERISTICS AND SUB-FACIES
J2) lessive Epidoie-rich Unii
Strucijural ly and | [tThalagical ly, ihese are the oldast greensionss in
The area, are cheracierisiiczlly massive, colour z2round 5C. 4/1.
(dark greerish gray), coniaining abundant epidoie In knots, strings,
amygiales and In 8 distinctive "boxwork' velrn sftrucivre. These igvas
outcrop in Tne northernmest parts of the ares, in a zone irencing E.N.E.-
~ - N m . & i A ~B -
W.S.W. from the Trontheimirte cantacis near Olarjern toward ilesaklumpan.
As structures furtner souii-wesT and west are relatively complex and
ilzt-lying, the greensiones cutcrop irregulaily =2nd sporadi<ally west
o7 Y.-6.00C and norih of X. £7.000.
itz gregnsiones have been arterial

The miner Intrusives will
repart, Including those
-

g abb perently
egnsiones on 2 smal! scale, Together with local
oo mpragn ')

o exhal ite horizons are exposed within This greensione unit,
The unit is in contect with The lowermost members of The lower pillow

. T ey - - ey g b
uniT, 2lse higher in the siructurzl succession, 7o the south, The ConTad)
ceifggradaticnal over 15 - 25 m, This Zone [oc2lly contelning Thin
kKreaiaphyric flows with abundant associated minor intrusions.
i) Lower Piilow UniT
About km. south of Qlatjern, The lower pillcw gresnsiones resi ©

: - R A e . - o+t h

the massive epidote greansionss, and are clearly Tne 7ignT way-up ai 1he
coniact. The southern contacT Is unclear 1n many localities large

I
volume cf The Southernmost greenstones of the upper unit nav
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sirongly altered by the mein Trondheimite, an 2rmlike sheet of which exter

into *he sequence, almost siratiformally from MNesédflyen fo Laxe 733.

A coniact Is apparent near The southern tlp of the [=Tter |lake however,
traencing eastward, tcoward the conglomerate contact, lccally a fracture
contakt, on the upper southern slopes of Svariterget.

Tre gresenstones of the lower pillow uhi? do not commonly dlisplay wel l=
de

velcped ciilows, the original 0.3 - m "type" pillows which may be
seen a7 (Y. 5.320, «%. aa.?:::,:?. 2.4:4, . gb.9807,(Y. 2.370, X. 67.84&40)
often eccur fiattened To varying degrees the most exireme flatfening
teinqrepresented by strongly schisigse chloitic greensicnegs #“L”t eriginal
pillow structures are often unrecognisable. Fiatiening may occur in
T es or within 2 - 3 m of contacts

ight fold hinge zones, in fracture zon
th acid minor intrusians.

b= |
-

resnsicnes ©f this unit are, similar jo jhe lewer unit, calc-ri
is 1he most common visible calcic mineral, cccurring in pii
as knots and STFIﬁgS in Thin disconiinuous
r «iihin ihe oil low segquence, the [&ftter
tc Tne greenstones of the lower unit. Calici als
' proportions within Thae fabri
b

arernsicne 1o 2 soiT noo-
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Lower Fillow Unii contzins abundant discontinuous horizons where
g“ee*a‘one; may nave a crude schistosity, teing rich in vesicles
earing of 1o Le a2 iess viscous nature. Colgur shzcss may vary
cernlbly severz| times over 2 dip-traverse of 300 m
grean tones areg all of (avaflow origin. The varia y ihus reflect
sporadic changes in grain size and posslbly minor compositional changes,
i va flows Within
g orief time infer-

@ (u

l.e. thin discontinucus wedges of slughtly diifier
the pulk ¢1 the pillow saquen 1S e
vais betwzen major flow peric

The Lower Pilllow Unit oreen nes :c, ﬁ;fwwer goentain horizons where
u 5 '

re of material i

ray-green) massive
r clumps which vary
2 ion. Where this
¢ it appears There 1s a tendency’
3 nTity unill hardly

¢ & pyroclastic, havin
<
S

2) relatively light green (G.5.A. 56 5-6/|-e2l2
reensiones wiih dar T
n size frem | - 3
rack 1s relatively 7hi
tor the chioriii

c
dlscernible. The
i r

o

o w

antirmad
COn i e

¢
(1
3
0
1
e
T

p) Dark green scnistose greenstones containing lenticular cherty
clasts which are presominantiy magn'*'Te—r?cr, ranging in length
fram less thanm 0.5 cm ic 8 cm, and varying widely irn concentration.
This | |thig-vef Wy T rmne o B

forms discantinuou

5CO uyous horizeons to a
max imum thickne imately 40 m. Lecelly, ihe greenstone
mairix of this re ts peritic (F. 4.700, A. SF.5300%.

¢c) Ferruglinous greensTanes weather ing cream-brown «ith @ cistincfly
"vegded" appearance. Ip fresh seciion This rock is dark green-grey
(G.5.A. 85G 4-5/]) ceontaining pyrite and cartonzie, with iine

sillicecus scams. Horizons of such material ars citen nosts for

-~
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i
of aprrocimately 25 - 30 m.

d) Highly vesicular, dark green commonly with a heavily and deeply
S
I

pi Te" weaThering surface, cale-rich greenstene, weatnered pits
being up T¢c 10 x 5 cm. These greerstones have a distinct "frothy"
appesrence anad are spparently Jeveloped In flow-top horizons,

[wE=]

ng caveleped to 3 maximum Thickness loczlly of 10 - 20 m.

THe aocve gresnstones a2re gvidently genetically Tively
explesive pﬁases cf volcenism affer major erupTive pe*]::s, and are

citen v SI;!y {]maTeLy asseciartes wiih ferrugingous exhz|iTe horizons
whign :f?en in Iuce bedded cherts. A discussion of The exhzlite herizons

To summarise, therefore, the Lower Pillew Unit is comeozec af & pumnber
of plllew-lave flow-piles representing major eruptive 2f 2 single
dominent lava-type, each lows plle contzining thin, relayvively miner
variarvions of origina! lava, together with laterally extencive, locally
thickly gevelcped horizons of pyroclasticmaterial with varjianly ferro-
minerallized exhalite horrizons between the major flows piles.

ivic) Upper Unit

Greerstones cf the Upper Unit outcrep in the south of the area, having
an original ercsion-surface contact with the conglomeraies which is
oivan fractureg pzrallel o vhe f Trend. Outcrop of gresnstone rela-
tively unzlftered by the Trondheimite is relatively restrictsd to the
area 7o the uth and south-east of lake 763,

The greenstones are q‘*cw dark green crude tc good-schisteose vesicular
l

avas. Tney ars calc-rich, ofren containing a high sropcrticn of
carbonaies, noteably s'd;r'fy, which may reach up to [5 20 % as
ggfaormed rhomocs of 2 - 3 mm. F«r'ric impregnation is alsc commen,
locally resultirg in The gccurrence of gosséns, an extensive exampls

|
Y. 2.09C, X. od.c2 JJ The iatter example 13 part of an
e occurring within 30 m and frending parallel toc the

ti
eccurring ar |
Zen
ntact, anmd whign is often & persistent phencmena.

impraegnation
cangliomerats ¢

The greenstones of tne upper unii may represent original pillcw lavas,
which they apgear to resemble in compesiiion, Though no recognisatle
pillow structures occur. Tn's, however, may be due fo the relaTively
high cegree of flaittening wiih shearing which occurs at this horizon.

stinct exhalite horizons, and occur deavelcpad to a maximum thickness
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EXHALITE HORIZONS AND EXHALATIVE MINERALISATION
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en In very thir

c
are uoth magnetite

The camcac: cheris vary in thickness from 0 is 1,5 m. Curing ceformaticn,
the chasrts appear to have pehaved h as semi-briiile solids and plastic
so!lids, The degree to which one st i es over the octher no
doubT teing dependent on several f

eing relatively competent, The cherts fiave scted as diracting aniseiropies
for fracturing in the area. This clear by The common occurence cf

. . . M . o -
traciurss in greeasTtenes In the torizonal vicinity exhalites.

acT cherts occur where orizinal i bee:n
Y nTrodect ion of non-terruginous sil \
ai The s’lice@;s invasion is irregular, while contacts
Letween The two ;li*vcg fecies are 5r=“'*]cf5;, nevear sharp. This
méy te = rasult ¢f Tne i“TFO Jotion of silica from belew by silica-laden
"steam" sclutions relatively shortly after ceposition., (Y. 4.2135, X €8.063)

The compaci cherts are occasio ”ﬂlly found gracing inte the softer cheris,
having distinct "seams" or concentrations of relatively coarse-grained
magneiiie

1)

The relailvaly scft cherts are evidently cistributed in 2n opposing
relationship with respect to ihe compact cherts. Rarely dc the Two siliceou
facie ccu ‘;udlly developed in 2 singls exhalite section. Thres types

A - o
a) Whije=-grey cheri
d
P 3 -
D) Black Chers
-~y D e T
(o Ink=cream banded Cheris.

i grey cheris credominantly aci 85 hostTs ior pyritic of
upriferous pyritic iron minaralisaiion, |ocally Togeiher wiThn minor
agneTite They are relatively extenslvely ceveloped in the exhzlite

horizor south of Vestre Jverste Nesdvain, buT occur universally where

pyrite mineral isaticn is relatively extensive, producing on weathering
the rusiy sillceous sinter found on many goss2ns including Those
immediately above ihe mine Wiih decreasing pyrive "‘*-"* ine
cherts may grade with increasing compaciness inte compac: ;fey Cherts
containing very fine-grained megnetite. Witn increasing pyriTe, the
rock tends toward that forming relatively thick bedded sulphices which
oceur, for example, at Tinkierrinagnullet Skjerp, where the siliczous
airix is grey 7o dark grey in colour

b

g M i B - - H e - — s - e = | i - o~ —

Tne "black" cherts may in fzct be blue-black 7o blve-grey or desg non
- R |

meval lle black n Colgour.

inetite in wvarying conteny

The former contain very iine-grained mag
Ihere is a tendency for the tlzck

together with local mincr pyrite.

o . I -~ 3 = = P T =bmasm = e ,_._1 ey e T
W‘gﬁef:“ cheris 70 occur as @ capping above slliICe0us ies containing
pyriivge or cupriferocus pyriie.

Trne tlack non=megnetic cherts are aiso asscciaTed wiTh pyrifvic mineral-
iszvion. South af Vestre Overste Nesavain, inls cheri acis &8s a host for
lenticular clouds of fine-grained pyrite. (f. 5,940, #. 00.970).

w




ts varying in colour from cream-pink where
an-grey or brown witTh pyritic or greansione
chert heorizons ranging from jasper fo blau-
ip (Fig

ve

3

The banced cherts are a very distinctive multiple exhalite, consisTing
3 : "

o

impurity.
guarfz may a

le comiconents of 2 section . 1) Haore

~ .

usually

?
pancgd i

Lelow The

o o
ng an oppesing relation of development.

e = ng ©f the cherts is evidently due To the gccurrence oif loczl
multiple snert depositionz| periods, though vheir precise genesis is
an interesting protlem. Certzin multiple exnalites are fraceztls
along strilke ior up 70 |,5 km, with minor developmeni oif & distincT
compact chert horj icpe &5 Of

¢ others are dev

zan. Whil ne
only 7 - 8 ¢n, associ2ted with | - 1,0 m @ = = he canded
cheris vary somewhat lateraliy,locally inclugin ub-hori1zons rich
in arientec actinclite. fFig. | shows *the secvional variaticn in 100 m
along sirike for the muliidle exhalite on the norih-east shore of
Ostre G i T i i
in ' |
i I

lhe muliiple exhalites aprear to grace crucely inte a distinciive green-
stone in many lecalities, the |atier having 2n Qrange-bigwn ar grey-

browpn banded appearance, which in fresh ssction is a dark La"“:n_.v/
pyilTe greenstone having a crude schistoslty. This greenstone is of

a characieristiic hest horizonal type for exhaliies.

i)

The wide variety o7 echal iie assembl|sges Thai occur, jogernar wiin
textursl varieties of magnatite and pyriTe, and The relatjve <eveloprant

of facies may ve explaines by chemical wariastions of deposivienzl enviren-

ment, especially with respect 7o fop and 13§, Together with physical .
arjaticns. It is evident thet within a single exhallte horizon ths

oxidation/reduction balance varies hoth laterzlly and vertically,
resulting in lensoid oxidate and reducate facies. Alsc, within facies,
sub=systenms appear Yo have formed, the netvt result bein the complex
variation in exhalite horizens which is observed (Figs. 2 a-i).

Using siratigraphical/structiural |ines ¢t trend 2nd trends of Jariaticﬂ ot

i i




Fig.1.
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SECTIONS OF EXHALATIVE ASSQOCIATED HORIZONS.

Fig. 2.

a) ¥.2350X.67730

CALCITE AMYGDALE <AVA
IN PILLOW UNIT

- T T
i} . PYRITE BLUE GREY
-— MAGNETITE
20em —
.—.____—/— - —_——
- o - =
-~
- =

b) Y.4810X.68230

FERRUGINQUS SCHISTOSE
EPIDOTE GREENSIONE

BLACK MAGNETITE CHERT

LENTICULAR PYRITE IN
SCHISTOSE GREENSTONE

CHLORITE-FLECK LIGHT
GREENSTONE

c) ¥.2300 X67490

. - - T == T -~ ———SCHISTOSE CHLORITE RICH AND
el B - L e e FLECK GREENSTONES
T e ——— 5.ACK MAGNETITE CHERT

PYRITE CuPYRITE iN SILICEQUS
MATRIX

E - 3f-— T

™ ~
//-f\ ,:____\/f‘/ o PILLOW LAVAS
/ /ﬁ\/ e




d) Y.3000 X.66930

T
MULTIPLE PINK CHOCOLATE
e CHERTS % THIN MAGNETITE
BANDING
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JASPER + MAGNETITE BANDING
L \ : L ! T 7 MASSIVE COMPACT JASPER
e e ——
—— T - —— - — T — |
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e e - _ - e = ““:_‘-" .
—~== _— ——
e) ¥.4700 X.68940
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o T, — ., L T EPIDOTE GREENSTONE

— e MULTIPLE PINK BUFF CHERIS
m MAGNETITE SEAMS 10 2em ALSO
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T /’—"\a-—l\_ MASSIVE COMPACT
- a —— T T _ T GREY—BLUE-BLACK CHERIT
hod T 2

) Y.4950 X.69150

—————— PILLOW LAVAS

; :
Lﬁ@% COMPACT GREY-PURPLE CHERT

CHLORITE FLECK GREENSTONE

s p—— MAGNETITE-RICH LITHIC
50 - — 3—:&‘? TUFF

—— TR T _:;;’-t;?'} -‘—-9
= e

. - - =
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g) ¥.5940 X.66970

h) Y.5120 X.66510

—_——— e —— —
/—..___r—-—-.._\-‘___‘_____"1
—— —_——

SHISTQSE PILLOW LAVAS.

BLACK MAGNETITE CHERY

PYRITE IN BLACK NON-MAGNETIC
CHERT

SCHISTDSE PILLOW LAVAS.
PYRITE IN GREY SILICEOUS MAIRIX
MULTIPLE PINK-CREAM CHERTS

MASSIVE LIGHT GREEN TUFFACEOUS
GREENSTCNE

1) Pyrite showings at Finnkjerringhullet Skjerp

Y6010 X.68090.

_— s = g —-—
G O, D N P e
A, TR ke s et AR

CONTACT LOCALLY BY LOW
ANGLE SHEAR

BEDDED PYRITE AND Cu PYRITE
COARSE 10 FINE GRAINED
IN GREY SHLICEQUS MATRIX

MASSIVE FINE 10 VERY FINE
GRAINED PYRITE

PYRITE WITH GREY S\LICA
IN  GREENSTONE

CARK SCHISTOSE GREENSTONE




IV INTRUSIVES

i1 “eiagabdros

Unidoubtedly the earliesst intrusives are of gabbroic Compo >sition, being

'"*'Jueq pre f| and f-, occurring as smal| lepses and discontinuous
sirati fo*m sheets less than 300 m in length, cutcropeing randomly in
the gresnstones a8t of telow The main complex .“*t-auxu sheer herizon;
a:“le in tThat part ¢f the iniruzive sheei west of Nesdflyen and south of
Vestre Overste Nesdvain, gabbro cccurs extensively, having a comp|ex
relationship with later Trondhaimites, The inirusive zons west of
itesdfiyen has been described by Scott (1973), whose treatment Is
satisfactory, thus This wil! not te repeated.

The gabbros, now representss by dark nornolende-feldspar medium Yo
coarse=grained rocks, a'Tr local pegmstitic facies, appear tc be of
simil2r composition throughout The arsa. A crude planar fabric may be

develuped.

Cantacts with the green

¢t tones are sometimes relatively snarp, but cften
V &ppears That gabbroic f
N | &

;ios have stoped or permeated fThe greenstones.

i ju

This is indicated by coniact zones with variaply developed gabcbroic
Texture Including relict greenstone struciures including piilows. West
of Ustre Sceftecucl the fransitionzl zone vetween greenff”“e anc gavbro
is about 7% m thick. In ociher z2reas, around sma2|| gabbroic bodies,
the zone varies from O 7o 0,5 m. Locally gabbro/sgreenstone contacis
arg of |ow a“g e stears. iiner pyrltic impregnation is noi unconmon
near The contacrys.

i1) Trondheimites

The Trondheimites and related minor intrusives were iniruded pre-f| and
f5. The bulk of Trongheimitic rocks occur as the greater component of
the complex intrusive sheatT, being fine to mecium~grained rocks which are
giten of an 0"|Pv i fela hlorite-actinol ite-quartz assembtlage.

A crude pla igbri y developed. Pyrite is also locally
present.

L
+
]

West of Nesdfliyen, the Tronghaimites are inftruded into the
+
‘ r

complex inftrusive sheet, where tThey have ofier iormed a2 ansiiiona
rock with ihe gabbro, Termed by Fos lve "siliciiled gabbro", essential iy
ranaing frosn @ quartz gabbro to @ mefic Trondheimite. Contacts LetTween
Troendhelmite and gapbro srg thus often cempleiely gradations This
phenomena has been accurately doscribed by Scoii (1973).

East of Nesatlyen, the Troacheimite has Bppa"e"T:; heavily - ed dnd

often siiice-saturated
greenstone "hyorids" wi
heimites on weathering
rhickness of approximately

the southern upllited block south oi Kron

. . . . . . *
bhoa more acid Trondheimite minor intrusion north-east of Nesaklumpen,
=

- = . E. £ - -~
stocping of the greenstones is clearly shown by The extension ©v @ COmMPact
red-chert horizon acress the greenstora/inirusive conrtact to 30 m inside
The inirusive, which has giluted the cherts tc a |ight pink colour.




iii) Minor acid |ﬁTruS|oh5

iiner "acid" intrusions cecur in every horizon of the

2rea.
They may be sub-divided invo:

arparently kerstophvric or
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i Quariz-porphyrliilc massive oyk r
dely schisTose keratophyric f.uus whleh
porphwritic. It is evident that at least locally, +
level grystallisatian.

Quariz porohyries alsc ogcur north of ilesdklumpen,
sirariiorm.

The minor "aclg" intrugsives very greatly in thickness
and laterally

Minor intrusions of evigent Trenghaimitic compesition
noteably at or above ihe horizen of the complex Intry

Minor pyritic impregnation is not uncenmon =t or near

gregnsiones.
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CONGLOHERATES

The conglomerates have an erosion-surface contzct with The greensiones,
which is ofran frectured along f, planes and locally complex due to
combined f| foicing and shearing. Where the conglomerate sequence ha

=1

a "normal" siraiigrasnic contact with the gremnstones, a {ine clastic
tacies Is eommonly found which appears essentizlly an situ-grosion

and depasition greensione seciment. Two ctiher distinctive conglomeratic
facies are 3) cozrse polymici conglomerate, which makes up The bulk of
sediment in the area and B) = {acies contalning fine sediment «ith

graded bedding and cross bedding, including horlzons up 1o 30 cm of
coarseclastic conglomerzte., The latter fecies is cnly locally developed

T Is mosi interesting tc note that, south-esst oi Svartberget and in
other localities, acid minor intrusives of apparent Trondheimitic
compcsition vein the congliomerates, indicating Trondheimitic intrusive
activily to have cecurred afier ihe crogenic phase exposing the submarine
leava rile and resulting in the ¢ i clastic sediments.
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V  STRUCTURE

Three phases of folding are distinct in the area, two teing mejor folding
episcdes, together with the latest felding ©f snear Type asscciated with
fracturing. Evidence fcr & possitle third important iclding episode will
also be discussed.
1) 1, Phase
IT s clear that the mejor cericd of regional metamerphism cccurred
curing the f, phase ¢f deformation, resulTing in The imocressicon of a
strong buj locally varizbly developed schistesity irencinz agproxiravely
0579, dippine souTh-eastward at 359 - 309, seen in The > rea
not strongly affectes oy later folding., The f|-feld s linal
mixed similar or shezr Tyre, tfnaugh t¢ the wesi of Csire Overste Nesa-
vatn, further insige the structural zone of influence of the enveloping com-
plex intrusive sheet, f, fclds have been flatTened and often sheard
alang Pimbs. Tnis is evidently the resuly of ecempenserion and re-
orieniation due to ihe 7, chase fogerther with major fracturing. he
western hali of ihe zres js clearly a volume ef relaiively high a2 complex
stress pattern. Fig. 3 demcnstrartes this
In the area mapped, three crders of | fold are recognisec

Flat A > 100 m

Fi- A< 100m> | m

mincr Tolds /\ < Vm
F|a propably have ar wLoper limiv of A= km, Thouon This is difiiculd
to prove

Fig. 4, a seciion from Trolltjdnna through Svartberget tc the conglomeraie
contact shows F i, folds. In the tieleg, Tnis order is recognised by the
attitudz of pilicws tnrougn exiensive stratigraphical horizeons and by
gross changes in attiiude of exhaljie horizons
Weil developed Fi- i0lds 2re recognised In many loczlitles including
(Y. 3.420, x. <. 20 £. 67.830) and south of Vesire Overste

I

O,
Nesavain, wnere the lccally extensively develcpec exhalite herizen is
£ 1 -
1 ol ar v o8

tiple folded ty 4 - 5 kg ds which appe & a major part of
re-crientated Fp 2ntiform,
(1) ip_ghase
The f- phase consistes of rezlatively breag faolding on &xss Trending apprecimately
0459, plunging south-west a7 intermediate ancles. Only relatively large
scale fo folds occur in the area, wilh A of the order of 0,5 - 1,0 km.
Tne fo phess appears To te mere sirongly developes in trose volumes
closer 1o the complex inTrusive sheei, The relatively comceient sheed
acting as a pincer-like sTress concenirater. witonin The voiume G”VEJOFQC
by The intrusive sheer, f| fclds have been re-orientec io trend in 2
predeminant norih-south ciraciion nerth of Vesire Overste Heaévu*n, Nesa=
klunperiang in the large fo antiform arcund Nesdflyen. On Hesdklumpen
itself, and south Toward QOstre and Vestre Oversfe Nesdvatn, the i| pattern
has been made cemplex by interference, resulting in comal v nasin-like
f| surfzces plunging scutn and south-west, Vestre Overste Wesavatn is
situated within @ broad fo besin-|ike sTructure whére | siructures

plunge inTQ The (3ke area from the ncrih and east, 2n8 south-south-west
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F . . PRgp e Lo A N - _— .
irom the sguthern and scuin—west lake araa. lorth goi MNesak|umpen and
HE e — o T.p, - ac~"~ Tuare~ e | - E - - e ﬂlnr‘\")

; f 2as 0y Yesiire Uversie ivesavain, 1| sTructures plunge
=

This raeversa in plunge Zirs
approcimately 1000 may be du

0y
-4

i ce along a8 line trending
e to a third ic!d phase, or may bz part of

@ cuiminavion-depressicn type of fz feldirg, since it is nei develcped
elsawhera. To a@scerTtain which origin is correct would involve study of
The are2 nerti and north-westv toward The mine.

(51]
-
Y
3
|
=

o} Trenting 035 - 045, crademinantly veriical
r

(vending pa

¢} Fractures of exteni

acemensy greaier than vha
=
v |less ihan 10 m. horizonta!
a » S ~ (- LR 2ong south QF

(ronal ei [a nac dovn a T an extenslve £ = plonnat Block Tc
ALl Jed 0 fds wiewh SLlicsa Aol VE ol e viMfigeTo wiven o
- - = - - s 3 = = » | 250 - e
vhe souih Dy approxinately |20l m vertical.

These fractures, which may extend up to |U km, do not aprpear 1o have

, xT P
horizental displacements greater than IC = 50 m. Verivical displzcsment is
dliileulr 70 ascertain fssoclajed with These iracfures sre compact
breccias 'ocaglly reaching 5 - 10 m Thickness.

-+ 0

57 Taken
locally,

along other

compact chert/

o ve = ng' of the stress
diraction with The ensetl &f -ritrle-rock proneriias afjer tha f; phase,
resuliing i ive n close to the f2
trana. Duri diagona! siip
along ¥, pla high-sTress
har izons, r T o i; together with
second-oi de | 4 and i, frending
iraciuras. 5 i | } P iing small=-scale
Thrust features were re-activaied. The occurrence of & singel dominany
periocd oi fraciuring In severzl siruvCiure-|lthology coniralled trends
is also inferreg by the zeneral minor displacing influence peiwgen fractures.
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The high diszlzacerents observec in the south and souih-west may well
due to sli» on ¥, planes where the greenstones approach the hinge zone
of a combines ¥, - fz fold.

tv) Tentstive regional_sizucture

Seciions ccross the 2res indicate:

2j

A sheet dip of F,, and F, felds to the south from the Tra!i+isnna
legelliy.

diner acldic infrusives occur almost universally, bui rogf-zone ivpe
sillca-permeation of greensiones |s restricted o the southern or upper
contaci of the intrusive sheei, indicaiing This reglion of ths jrusive fc
be The correct way-up and inferring The inTrusive continuous irom

Skerovas eastward fo be invarted it the intrusive is considered a

complex multi-|itholegical laccol ithic tody which wzs originglly sirail-

arge scais

is leacs to The invrusive outcrop celineaiing an origina
aniif i i et-2ip sysTem,

f, aniiformal icld as part of 2 larger south-dipping she

with increasing age of |ithologies arnd pessibly metamorphic grade te
the nerth of Skargvas. This major i ield would have been mocifiea by &
flatiening of its westward-pointing nose and part ofl the nerihera limb,
and given & relatlvely strong souih-westerly olunge by i, iolding, so
as to produce an outcron very similar to that observed.

Fig. 2 gemenstrates This tentaiive regional structure, though it is
imporiant o note that the foidzd limb shown may be inierpreiad as the
upper |imb of @8 large nappe structure if the |arge-scale folds shown are
of Z assymeiry insitead of 5. Which iyps eof assymetry cccurs is O course
Impossiple 7o ceterming In the relstivaly small area mapped, as either
structure would result im the same litholeagical pattern znc younging
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CP : CUPRIFEROQUS

B PYRITIC

7= PLUNGE OF f2-fI STRULTURES.

RELATION OF EXHALITES AND MINERALISATION

TO STRUCTURE .(simplified)

Fig.6
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VI CONCLUSIONS AND POSSIBLE FUTURE INVESTIGATION

The strevigraphy of the Havdalsvain - Ingulsvatn arca macped in 1973
(Wnite, 1974) may be projected inte the area mapped in 1074 The green-
stone units young continuously over a structural-dip-section across the
eastern half of tThe area, evidently teing p2rt of a scuth-ezs<erly dippira,
soutn-wesTerly plupging sheet-cic system of isoclinzl fclds :‘ several
orders., To the of the area, within the velume apparsniiy encompassed

by Tne complex intrusive sheet, structure beccmes r;.aT-v:i» complax &S
tne effects of a major f, phase cecome apparert; "he fi phase baing more
or lsss coaxial in the extreme east and ares manpsd in 1973, while

axizlly inclined at approximataly 209 to the f, axial direciion gover the
majority cf the area mapped In 1974, Similarly, fracturing a+ angles ¢
the 7y Trend increases rapicly westward, although the majority of fractures
appezr 7c be of minor d-sow=c ent. The occurrence of exhallts horizons
appears to 2e increased in the area mappec in 1974, althougn This is no

am
1=
doudbt atiributable to increasec repetition due to the relatively strong
Iinterfering effect of the f; phase in thz area. The chemical variation
in The greensfones has not yet -sen ascerialined,

iT is zppzrent that the squivalents of The greenstcones of the mine ares
Quicrop repeatedly in the wesi of the area, noteably arounc Vestre Overste
Nesdvatn and Nesdk|umpen, and further morth due to the effect of f, folding

combindes h:Th ty . Further east, equivelent greenstones occur in the Lower
Piilow Unit extending toward Havda!svain in the mid-south of the area.

To ine north of the srea, equivalent greenstones in all presability extend
trem the zone north of ‘u>§« Jmgen in a nortn-easteérc trend Towarg the

ncrihsrn aujcrop ot iha Trendheimiie sheat.

Thus possible areas for fufure detailed investigation include the srea
to ftre north and nerth-east of Nesdklumpen; with possible core—drilling
in anc on the eastern flank of Vestre Jverste Hesdvatn, as i+ is apparent
that greenstene equivalents of The mine harizeon extend in a basin-like
struciure ceneati the lake. OGraensTcne equivalents in The mid-scuthern
and mig-scuth~eastern area are in relatively steepiy dipping structures,
while cutcreopping pyrite mineraiisation is generally weak.
7 .
ey
’ J

September 27, 1574 l. L., Ferriday
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VI BRIEF DESCRIPTION OF GREENSTONE SPECIMENS AND LOCALITES

Cotour classification using G.5.A. stendard range where e.g. |

n
5G. &/l, "5" represents divisjon 5 in a certain nue where | and 1Q
are the toungeries of that hue; "G" represents the huc (= green or
(green + variable white to black)}; "€" represents 2 |ignT vzlve af €
in & scale of |10 where | = black, 10 = white; "/I" recresents a valve
of | in a scaie of colour staurarion where | is |east saturaiad i.e.
mest white or greyish.
. "Pale gresn greensicne’ Y. 1.930, X. 67.480, (G.13)
L b = oy J
A oy-A
massive
2, "Dark bluish-green gray" Y. 5.900, X. 5B6.350
58 6/}
cirude-scihisicse
3. '"Wedium grsen-grey” Y. 3.340, X, 68.170
56. 9/1
massive, small ¢hloritic clumps.
pyrite + carbonate.
4. "[Cark green-grey" Y. 5.670, X. 88.470
5G. &f)
crude schisiose
5. "Darwk greer-grey' Y. ©.020, X. G8.440.
56, 4/
mEssive
pyrite = magnetite + (carponatel.
6. "Very dark green-grey’ Y. 1320, X. 67.780. (G. 1)
5G. 3/1
scnistose
(carponate)
7. Mledium green-grey" f. 2.440, X, 56.450 (G.10)
5G. 5/1
schistoss ’
(cartenatel, chloritic clumps.
€. "Medium areen-grey" Y. 3.270, X. 6£.080 (G.9)
5G. 5/1
m2ssive
gcarbanzte ~ pvrite.
] "oresn-grey” {G.8)
1C. "Derk green-grey" Y. [.930, X. £5.720 (G.7)
;S. ‘-,‘/
massive amyocalojdal
carcenats -« pyrite
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yery dark green-grey" Y.4.220, X. 6.85
5G. 3/

mzssive
(carbonate)

i
~

n Gy -

[@]

"e 2 " A 0 = :
Gark green-grey . 1.380, X. 47.850 (G, 1)
5G. &/
schistose
(carbtonate)
"ar aroap arey” v o0 o i~
LarK graen grey . &£.224, £ oG . 12U (G.6)
53 V|
m2s5sive amygdaloida
apiacte + (carbonate)

er

e¢lum-dark green-grey" Y. 4.480, X. 58,530
57

1" sl

- I e # v T 20
ulf'ean-arey (PR = L N PRSP R
= =
5, C P <
=R EF
5

-
G}
+ (D
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- =f
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@ -0

magnetite + carbonate!)

"Med | um—grey-green”

1 Q concenirai i O chiariiic
T IUmDS
[T, Tl TR = H e e ey A A = - -~ =
2ark 7o very dark girean-grey Y. 4.910, X.68.600 (G. |I5)
5G. 3/
-~ P
SCh| SToSe
114

e ium green-grey" Y. 1.3

massiy
saall enloritic clumps

lf"-'_ L B = - . 11 WA -~

= v 3 . M P S o -~ ~

JarK TO wery gark green-gray f 680, X. 66.170
[ of - |
PRSI - -

A~ = . = -

cruge sc 7058 vesicular
pyrite + (carbonate).

1T

Dari green-grey" Y. 2.6%0, X. 64.620

"Dark green-grey" Y. ¢ X. 67.300

L I ]

S 21, Amatrix)
schilstose

ix cont2ains
magnei ite-charts
meirix locally relatively strongly
pyrite

==
It=a

lenticular

"

"Dark green-grey" X. €9.510 approx {G.12)
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I STRUCTURE and NATURE OF
EXHALITE HORIZONS.
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