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1 IntromucTion.

In the sommer of @71, geclogical mapping Wos carvied ouk of |
o scole of 1: 10,000 of the Grgndalen areo of wabng-geLtet_TMa orea |
s continmons eostword with fok mapped \a.\«j Holls swmd Wolwel
(1@12) | and Souwhe- weshvord with thok mapped by Ralls and Fe_rh
(191S - Finnmrndama-Nesapiggen , (AT6— Seudn Grgndalsfell). waw\j ‘
oS Cortied ouwl wa A1 b\\g T W F-"exmd-a.j and. Shadenl assisbank I
K. Wisen Trom The Q-cbal Sclhheol c%- Mones | Impecial CoU.e%e.,
Kondon . |
L] The area is Pred.OMmej ocempied by the South- westem |
quodrant of e Grondalsfeld wmhrusiie complex Wi, The wgh essenk! cxlb
doribic , includes M’frwsb.ues of »Ag\:j rmaMg Compasiion Jﬁmw\ srmLt\c,i
to ;3"\5\3(0-’“ : %o?)e,m@r Wit wTMas.ong o? eoilier makenal of bwotw
a\jexexx 3o.)obrv;<, ond exTrnsive on'aa—\.'l'\w_ CwAdo.xs\:je,L\ wmbrusive
Complese |les a‘ﬁ‘wdmra‘.\t) oove. The exTrusives of e oueo s a Somced
“Shaped Doof) bt.vvxj M?mec\ 03 O\FHA-TV\-S\‘. plane d-uppmg Modexoiel:j
to s¥e,e,p\:j o n eostward fo nofthward duechion beneath the
@ wonpew.

Twe :surrom«ddmb exXowsives ate 6‘“"”“”3 'e:.\‘rbus\ﬁ
lechonised and nSE uncommavs.l.:) prbrorc.ic,du to Sowme exfeak | \\mwﬁ
Wk~ d‘CJeLopq_d scitosiies conaardewt Wil the Maruins & the
Gﬂ#r\dmgjdk cowpleac.,

To the south of the area fhere occors am minsive comples
of dectonisea hon¢h'dem¢tc<, and alberd bl matenal |, wWhida
lies &Tru\.c_kur‘o.l,\:j beneorh bohn the exIruasives and the Girgndalstiell
comphesc , s be.«Mj termed the Srorberael adtusive comples

The forms of mumeraliaalion whidh accor wmthe orea

ol oS %\L\pws: 2.



1) DISSEMINATED : PYRITE , MAGNETITE , P/RRMOTITE
seocioked, «oth Jm’&b‘j \r\v)).z(‘u.{ed. Ao U \O-Q'*S

\\) DISEMINATED . PIRRINQTITE LCHASPIR.TE
MASSIVE AND DISSCMINATED * MAGNET. TS
MASSIVE DILLEMNATED , N QUARTZ VEiNnS @ PIRIC.
Ab&oc»at@d it e:xff‘u\.‘;dc:_ \\“""N'\[r‘t;»\-.:. AL (‘,&4"3

i) DISSEMINATED  CHALCOPYRITE | MAGNETTE , FYRRASTITE
MASSWE AND DISSEMINATED © PIRATE.
Associcled wihn acid Pamcloties or j~speiowts
exhalodive | oithin the @xttusives.



2. STRATI GRAPHY.

) Gre ndaJsF;\cJ—L intrusive complesc.

Grchbroic. rofts emd >xencloitns.

Makeriak of amphibollz to \f\dpm*'hene Oo;bbrb ond, Pjromv&* o M?O&\-{Q.
re,pre.&et\.’c/:«ﬁJe_ o{- \qux'cx,\o\:j k.:,)d«rsl.n.d. \uﬂmck gooene ,1':ch:, rafrs and
xeromns withua the doriz axthe nortrern decets of the ﬁ“w-\da,\.\.%\']e,\k
mrrusve complex. The dimens.ons of the rafly | whick cne o mmonly o
g Sammensionad form | Vaty greofy buk are on averose of Twe =rder of
5C x50 m . Contocly it the :-.un‘:-ﬂ\dwj Ao rikz, Mj“j be Sharp o ftuse
over seveml metres , while deorites im locakities  comboummg o \\&d\r\
..\:rz:p:rt\';n of ndusions tend T be mor bugic. Tus suggests w.deipread
BAneSHN ot ao&o\oro "oj'\\m. Morde omd thak ok least \oca,\,‘ﬁ , Snarde
:,s~.m3thj conkavns a Slaf\{\.“if_mzt covlicibulion from -przi-n;u-n 3adobroc<_
malznalk %V'M_\Mﬂ Jcoalacts wibvon rofls | belween hoacied gaker
(essaﬂb.c\f%z:hif:;\‘m&m, with epddle oMy amd wu&afsar) amd Mwha,
fhesna ppoere (e,ssuIAa.U:j dore 23 DWW, PYoxene W Glassy %&FM‘.) )
be Sharp or difPase | w\ab’ui:) mellered makenal Jensraly oceutnag as
mdrmensional Bodaes wifin , of vemed by, hydreXed modzmal .
.L.ade,rwg Wit The 50\.!)\303 codts ,Bevng Mt less commoniy cbserved
$ion on - cask Grrvsnaa,\s.{)'eu strikes v a north- Soudh direckion wihh
Sul- verhcak dips to east and wesk.As on cast &f-zsndalsﬂe\,\,ona <an
conm from o Pk ok such Yableroic maderiak s wmtrudec b\a all
othec mirusive componenls of te Grondalshjell conglex fuak ta rafts and
xevoltag re,Presex\k o bodt») 5% Latjmd Oodobro it whtramohe <o S

bty ag e aalieth GArAS Ve i Ma Skemvas Nb{.m.

2 To be m&om 4.



Extra=.i2 norntkels.

Hemfelsed esdrusive matesol >+ basvc to ol composition occofs
ag FafTs | scenobng anmd as & \oxge' \ére bed&@\'u;/\j ‘wmlo the dicorites
q(mm The westemn mcu‘jm o!: the CTrdnm\a%)‘w\ wlrusive complesc on
rﬂurp")elke,t

Roffy amd xencliths o Pre.o\ornmmihi) bosic compasibhion owol withn
Aol the Southera tracks of Mo Grendalshjel emplesc s belt
bein 3 conlmuons with Tk e,x.kenckmj 'Alw\ﬂ Me Southerm amd Thence
EASTRIN Morgmns of e Gmno'\als%ox\ comples . Xenoliths are P\*edommﬂj
owa.»)\;\r PR U S mame.rwt\j of enlacl with thelr \cna axes Fovgaly

Qooclish it s trend of broad Zenes wadnin the. Grendalsfeh complese.
Textures wbhun the senclatihg vasy from b%@ That o? re\o&;vdﬁ fregn
Duzolbic o dolentic bo fune ‘aesoroic | while wn certan localicies , shadows
ok xenolibnic form occesl, r\ow.&\j Lone to MEMVM-SrMed A0b o wakores.
b s merefore evidenk thok eatrusive makeriok /By digeshon hag also
contnouked Signa %:c_a,n*(\i,j o the volume of é.&orLEg.

RaofTs of extrusive Maiufc.l J‘r\wdw»a o Yk ook (‘M\jq Sundos to
ok of xeaolitius , occor to iaa3e dwmensions. Wil such talis ,O\L‘H’\.Qu\ﬂ\ﬂ

.Su.oh struckores as ok pllows afe ndl fecsrded ) The \cwal cccorrence
& \ouBe, epidote wnete ona sesreﬁaﬂmszoM@k ore Dankicak an Potm
with those Seeomfmg wn Non- hombelsed extrusives ‘l—w*ouakc-uk‘{‘ke
Sworovos region )"bsc:\'\t\.e,«r with elick vesicwles |, %—c-a\-{{i,) to the extrusive
nokote of roft moademal . At one localiay (x. 62310, . 12465 |, mmeralaahm
ansocioled with suweh a feft mamdes Israp\\ktz onmd 1S s escnalabive on
ofiov'v\ ; con‘tir'mv;'\ﬂ e estrusive nokuore of ks host rocses .

The \wae_ areo. of extrusive hotntels on northern r’\uerm\.et
mAMALs makerial of Basic Yo acid cmpg&i"f\lon . Bazic o inbermediole

exdrusve mofanak moes up e Bl of Tis crea |, havimg massive -



Lexkores {'rmw mﬁu%j Inahbered owndes Xe [ basalt +o dé\er;u;_.ap;c&o'tq,

enbls relick vesicwdes and pollow - buee stmctoes ‘hcw,v\fj c1~.~a»iz-jx-e.\d.s‘>o.,r~
Q,P;c\.ﬂ:g CAMASPS e \owll.‘:) ()(.70H+O 52 A8 S”so). W ithiun Thais erea,
acid focws of bohh exctrusive and vatrusive Naktore oceo | amcl una seqerak
\ocAAA,c.e,s Jcl.o.ssﬁ{co&cor» of the awid \,i‘\"no\os'»es as exkCusive of
WwToWs Ve v8 P(b‘b‘le.mad\'Co\.\ . \‘P o\"r\er I\ovoef Mbk‘a/mor“pb\;c_ 5 MocAg ; @reas aP
fie Sworovoa reﬁ'.on are touen as o moded | where Sunlas Proolems ade
alo encovnfered ,‘\'\f\e,n one Cam expeck a P\\-js\'.ca.k :on\‘-ir\.@cﬂ betioeen
mtPasiies omd eatrusives to cccor, \n the Moﬂor;t;g of \ocaldies o wever,
.’Hr\.e mss-wj charocter o{- acsid vatrusives dewonstrafes rhewr Nalor .
AL numerows lotalities withuia the eatrusive horfels , Pyt
mneralizelion occors eithes as duscrect hoNaons of as regsor
bodies and dissemunalions, The si‘r‘br\ﬁast S pressidns ob swel
Mw\erahmt{m ce,ws wssociaked it the occurrence o{- acea. eal s ivel.

Tv\e.s.g. il be discuszed "-‘bo..r}C 7 o“}t:‘ Tis reﬁar’t,

Diorile  Siolite- QESMW'tLtC_ ,-peidsw- g;o CENATA ckotdz..
The Adiories |, which Form the buie of Tha Grendars el complex
® Can be \:mc\.d\a divided W Tso zomes | one hawmg wadms .o moerial
ok 9e-e,aam.;ammj QBB ofigim  the other ‘\O-Vu:ﬁ ondansion Makeccah of
predomumantiy exctrusive ongin . Withon these divisions the dionte
‘aries #over short distamces m leabore ond chamisty locally un
response To The ow\w&'j of its owa loXe Stags Puds  to e proporiton
and type of vacirsions presenk |, amd To o lesser esdent Fectonism.
The dorXe s g:.sa.&iw\.:) b\Bw\, 1o cream -9eY men.*kar;vﬁ - :—cn\scs\"\}nj
of opprwcimatiy cqual comens of amphiolle and feldspar. Unlies The
gobos fregn dioife does nSt exist (or ok \east has nsk been recsrdad)
Sunce the mode c% inhusion of the duscde magma. , Wit <uidedtiy ample
6.



Supply of velakle ke stoae Flnids  has veswlted o compife self ~alterahor
Tre dioride Pegmalile represents e most cdvonced ;3\-5\?_ of such

deskelc alkeralion c.chLe.qu& c,\s 10(\3 amphib cles g‘-ormﬂ "Branches' and

MENDManeralic Bands Wit o -fdclspa}‘m.‘c, Moo=, s \\L'\'L\QLO%j ocory

LA Miaer omounis ovel the a-rwnw;;%e,\,\ cowplesc | oo.;v-.a o,\iﬁ

%M%caﬂ:\:\ﬁ developed ool Cx. 70500, ~. 1162 o;' v~ conbiostc To

the ecoastern trads c'%. He Complede where iU is Cﬁ&n&lid@ developed.
Fc,id._;FaJ’- po-rpk.jrlbu'c. Mofde ©ccurs wa Shorply Fefoned Bodics

(x.eEZOch, IOFsS0 ; X, 64640, >. \q-es.o) , cowsistuay 2

~t

,’.\ S-S mam
P’n%cwﬁs'rs of ‘Fe«ld.&pow wA A -F".r-.e.-@rwul Mol Mo.";r."\r..'ﬂ/\.\;s \J&Ko\:@j
aces AEt appear To be porhculary assecialec i wny STher spewihic
vamﬁﬁ o\{:ao_v‘\'., QPSM Mo o ﬂ“f‘ol‘\s\vt)'e,m;f;c, wALrasives , note N SPQC—L'I;\.'C.

3&6103 ol envuenmendte.

Trcr\d.hilmi.tz 2 una~d«¢oFLE.

Trondhjemibe cccors witvun the Grendalsfijel complesc as
re/LoIA\reiﬂ tmnor intfuasive sheels  sumilos To cast Grensatsigen . Ao
Sumilor To the eagem porls o s C:nrwnd.a.Ls{-je,LL complesc the Trond h\')zmlb.
Sheefs e withouk excepion, lder than The lomte . In contraxt to the
lalter cuea. however the '\-r‘m\d.\\‘dwk'n,s S);M Grendalen areo. howe
o PrRABmananil hend cosk - woest fo ENE - wsw.

No manemlizalion is associafed witfitwe Tondhjemdes excepl
for o \emw:\d on West r’\or?\'je\lﬁb (L 600 ¥ 14h20) shere fme Arondhiemi®
Containg xencilhs of basie eatruswe melarced itk themselves
conkain ?br(.[':.'c_. exhalative mineralization. Suek %.-;.E\‘Q_ munetal; zetNon
alse occurs va estrusives ouwtside e Grandalshjell complasc withia
o Yews hondied mefres ond b s et ek oot ek Hhe
Mmorerntizalion occo ey wd‘k;-yﬂn.’l“m\%e‘éh re presexts



PSSl TR

:\“5&:—.\-6(5; f_uf(,\ {‘w(o\jdxgcd ¢DLj’A_D«\ a\}\‘\.\M_. Mt}v\.e;ul.;.‘:_.o NSV
Quoriz - AL, occuts wn SMall o onts l:—:gu,\,‘.\ xs v vhase

derved ‘aj alkecalion 5}3 Auoru® bj”’rrbr\dhjw,b, ('A 64840 ,y.\‘ibﬁfi>
ond A~ cne "\oca\,L;bO (X._HU‘-SO , 7.13820) as o dstuack ghase ne k-

: v r S £
V&MM\S ;ngbm.m )[jpe, Nl Mwy\ccj o{- oo offence. ot ‘HM,._ LLT\'\O[.D&:j
N 'Hme, &‘QZ"M&/\ =V = 7-N MC ’]\'\z_ @T‘zm:).a\k\s&.:leik Cﬂw\,FLcDL s Sv;m;lﬁ-\“ +t>

Mok o eask Cmr\,daisg—'dez\i.

Troﬁd\h.éM»E, Pe\jmoia;te,.

[ ] Tecmed a ’\'fbr.d,\xdm-.\l Pe3mm onthe Held s Lifho ©9
essealially consials o{~ coarse exhedim of Mmswoie (o 1o Mm)J
3m\e,b (o 2 mwm.) and doc ampaodle (to S mm) w o ﬁm—smm@\
Soucharaaal - tesdtored, f)m ndmass He composiion of itk
Varies frem '\-rond‘-\iw’t,\'c_ “o 5ro~ka¢ of 5rmxc:v;cr;'tpc; o.cwo\Mj
10 sccoffence of K- +eldspat

e \}.-*(wokom I%W Shadds amd yeims iz resiiced o Tha
focth of e Grvndaten cuea (cg X125 5. 20, Shere ko is

@ ruded wlo hodiafed grbom omd diorlz. ln east Grendaishell
o \A’\'»o\o% o swmader 4—394, buk laswing vn dpanel and amphiodle |

ceccors or\_l.\._j G SMG\,U s nts -’:\-t o SMQ\-Q '\.ctc-\.a«tla, .

Muner Sasic intfusions.

Mwrer bosic iwfrusions |, dolerlas or o\owse d.a\.)ms‘ occcufl
+krax.3\owt N &mma}e%q,u complesc , ‘V\L\JJV\'\‘.B Hicenesses rowe).:s e»czedmg
the osiemge otder of 1O~ B0 cms, and Hv\d/v@ efwer eask -west
or NNE-SSW. As Yor axThe cirronolegy of wiifusion ol these shests

S Cencerned , bocdacer (\Cxﬁz.) Cconan(Aars Then T hove been
intruaded prior Yo the f*“cﬂc\%w\)&s on =askt &Wﬂdal&%el\ i Lo el
Gpndalen area this is also aenerally Ne cose horsever =



e Xomples S Sccol Smare Such Menct basic Sheils oot i‘fcr\a.\hde_.«\.;,ﬁ,s .
& con W\«j\lﬂ. conchdad Thon , Tl tbrusion of s sasce mcdiaal
boow place wn the lafer Bges of evdikion of Ma Grendalshiel
cowmplex .

No frueralizalion (s acme)xcal,lﬁ asseci ofed ol e dMunor
basic mlrosions. In certain locakdies whare The shads ore mbuded W

8930\0(5 2 »\jg;wm ao)c‘ofb how.:e.rJ CoTS2 cancermaalicns c.~F

qa_jr;.ta. secut along Hheir conbet o clonbized s This \:e.;.,g |

e»r:o\snﬁ\.‘.j"\\& resulk of L«'ﬁ\,\.wexoi_m olberalion b T ra,c..labrm

i) Sroroerper intrusive Complex..

TrondnjemUz.

The trondhjemd of T Srorbergel snttusite complescis
contunwcus with Yok SeTOCrmy To e sSewihn-ugest aromd Midbe
Nesdvon and Prgavaknes, In conlrmst to ok of i Grendesfel
complenc , Tha frondmjenife of Ti rorhergel complex sccors as a
ke and wmporkont entiliy Tha mmerdegy of M trondijemides -
boflh complexes s however, Sumiled, amd oo commen porealage for
the ho s plomsible Testurmiiy  The tondhjemd of Taa Storburgel
complese diflers from Hak o{» (| B &Twm&%e,\k complest wa Mak ckis
S\“’"ﬂ)\j sheosed. o Cudimenkory Sc»vk.s\'os'u\x:) B camansmiy e veloped .
Tks schistesity is concerdant witththak of the Sorroumding
extrusives omd wifl Hhok g the Yk plome rtending ety ha
Grrvndw\s%w complex to e nortihc amd Aettia - eask.

Tha Arondhjemitz of Mo Srorberaet complas was evidadlly
Much move achve amd elhicient i alkeroXion / c\&sea\'\'.cv\ of iks
caw»'b& oacs ,ume,\d YERbo aundk esrmsives, s Sedag almost
\;exbxmb due to e \wae,r Volrme and covrespomciingy highel
ok comaotrh ol A S e b At d b e T ] Sk

ST SRS —



Noulrlooie Sepree ot d»:?)e_s\‘\;a-n ot c.cruwtr—j g Y2V ‘5:33 v 'Trond‘njem.{..\l

is verleczd bb Tue wude \L\’\«.o\ocb;r_c.\.«\ 1B Rt RS AEAA Pe Friy
Ldu.km«.b ohcontamonaled Ji*f\:ﬁd-k;)wvtn, +o ll*’kclcalc;; i
Pang gransed Bomded diofibe vn appearcmes. Buk Which evideily
rp,‘».r.se/.:t '\(‘-D/\%wk_a iD\M&‘Gv{%ﬂ—SkulL' echrus e ot ae-oe o ek hos
been S.—.'caeqmu«a, been SW\qalts\:, = ‘supu‘\#«?f.

£ s of Wiberest dmak no escamplas ofF Trondiyemide Cesntonaning
colnerent 54\)::‘::('0::. or exkarsive scanoliths hone been recordad o ta
Smrbe,r%et Compleac 5\4\.&2&\"-4/\3 ek ta nak-veln v-v\‘ﬁ‘ Froak o M
&ﬁﬂ@a)\ PON 3 VEIVES boo‘tj has bren dusploced. @ ozt otMaiin Tae.
\M@w’j snzoued Belt Trok separctes e GrendalksRed wnd Elrcr\aeﬁek

cemplexcs . A femnank c@'ﬂms tronk e oo h?-?r-e-:’;ewcf.-z.d.\i.j'}’ka
|
WM:DM cowmplesc on Hor-%‘e,\.LuC. ;

*f‘OY\J.h.JG/-\/wLa — ex'rusive. xenolina e s 5 ociation ak the \’V‘-C\.K"%JV\S e o

Ruorkz - e 3a.\cbrt: ,dolellz.

Thes Faes 1o medvom- gioumed Wiholoay 5 chowactensncally exienely
dare and dence | Dewvny fick “n {f;nesﬂ ALSS emnaled Mz_ﬂ(\m, pﬁrrko‘ﬁtz
mnd PUrAL (_;on.bc\;m}\:j A MALNT MacvD Jewnlels cnnd. e os eyes a\: '
ddstacn ;e\bj blue funmbea quﬁa. ( Mmefomatpme of 'shtowmed qu) Tl
\xW.o'tOi.j >xcors both as o '\o.a:aje, Sody directly sewin 9L G ndalsvoinel
ana »'-‘:-.-.S\AR.QJZ"\.W bodies , anmd is unterpreled as Ya rwesudkob
siicification of gabbmic Yo doleriie makernad by trondiienile and
ks residumol solukions ok a se,\.ax,wua deep lewel

lil) E=xrrusivEs.

The extrusives of Tha Srpndalen orea. extend i o bell Brovn

'Hru. Vic.v'v“..kib o(:' SPCssbcnkacun ’ S&PMD\R'\& e Grmr\cln_\.s%e.u anc

Si-cvbuae)c compleses ,Hhence westisarmd and notthuoard .A.\.Gh\.a
O,



®

i

the .sesizrn bc\mc\r.\.»g c‘_% T Gr"’pf\da\i'a&')el,k ufwv.p\'. s o tha Vesbhe

hlleeiar cuea..

Withan Tha belk depaieling RIS \owae I ITTUS e Complesas e
exfrus des ore \r\,xf)mtj rectmrized ond fo.xia.lo"_aj O«LEELR,&JL&:)WS o woell -
deve\oped So\n&s\-os'»bj. Dusz to the %J:me\ﬁ poof exposure and, igga
deforrmalion vwa this belc , a 3@5{-&&03 3\*«'&2—3;-9_&:\@:_9& sub - Avisiow
%’T‘u_ exTrasives i3 N6t pessible.lT is ApPPores T RO el Thall Tma
exfrasires arc ¢ssa«i&:&\ﬂ basalkie to ndeslic wm composiion , \cmlbl
Cariao\l to docz - Md\aé&g_ﬁkneb Alssema~olet P\jr'wkl G, «w\:m
s emimmon | ke ta cectocn lotallnes cohem b exnallrs heneons
Con Ta RcoHUS A Cs“ai;c"n‘.fv\a ;\/S coarse pjr'«.‘t;,-m‘speand&d quartz -
chiovde sdaals (x.esqio LY 13110 ).Ng ot d Pjr’;:,l_o.s\’\':_ \;Mo%ﬂ-e‘s howve
been rc..c-oﬁr\.(.::d withas the bell,

Srom west Murfjellet to fue Vesthe Lv;;e;je,\&,x o [ The trend
T einasives 5 coneariloak. ke Thats e ek atis bt o tha
GrondalsHel complese o Flarust Plome dippung east T soulin- cast
ak 30-S0°70On west MurHele the extrasines e omdeslic to |
Casalbic | :\ow\ﬂ contommmng amn acid pyoclasiic hstizon (x<.10000 ,y_iS’GSS’:
‘A associatiom with a p\\,ﬁri,h‘c, o kil honzev sohidh. outemps L icse 1o
and hends poralled to fae Ppust plane . the Veshe Lille fellek crea
the extrasines containm o pmaach ‘vwaw Pmpc\‘*\:ﬁ c:f— acad Pbroda,s\\‘cs
oo «w—:ﬁ From Cmcar'qme.d to \opile b ls . Cm‘*t—':;ibdwd'\}n%\‘ﬁJ sulphadic
B fokiSodian S 5"1‘6\'\3\‘3 e_x_(:he,aseo\ o Tis corea | bolth os discrest
NENZENS ound As lt-y-c,swhax e noXs and ALSS emanalions wottlein e \lowas .
e occurrence of Mo more 8\-«"5\'\5\-3 Mmanasalised henzons is d»J—Lot\j
Ked o thak of M 0cid pymclasie homzons, which reach considemble
Hrccnesses | o \Mb with Yual GQ beds % AQSPQJ\"G\A Tk.n.r—v.?‘:ﬂ'i,

olh\.o“ak deformotion 1S hd-a,h\»d\.b &H‘s*n\.j v TS areos, and %



inhtus . re bemdian ie \stall =xtensive |, especialy To.ooids e
. ~

~

NSTTh- ecsk , ONne Coan ?_—’;c\.% aesome. Thak The Dulac c} '%N\'E«rx&.ﬂ.qw*\'ﬂv\

)
is & eabhelaline Jrsz_e_

: The ectrusives 5{, Nestee L--L\Le_%e.\h): howe Bz ~trucaed \.;ij
o %mdnﬁw\.;tcc bc-d:j , Dhisa owktees to ha woest amd novtn of
Veshe L.;L\ﬁ_%‘dknb -vat)k%'&\j o PQ"'XJ'fj Rdormizsed =sntock W
nottn-cosk — Sevdh- coest. Tais mitisise comsisrs of deformed ,\mr'\z.

phenccrusts v = Lina- Yromned soccheurs ek Jrroad.‘«.;}eﬁmpb;, ot oe

)

wihh Mmoner local w=-Ach veercXiows .A\:\'\vxd‘uﬁ\o\ Ao coakock HQ\CNILCM.SWS

.'Defw-i,z,.». Nis ontusive. and othar anqm_s T Grrondaeldon oo
Dere clhserwed Lom smalle-lies o fexcbore anma ~L.;w«.;,rg.).c-3j Yhare
teems e dowbbt that e Veshe - L,;\,\,e.%QAMx T‘-'bt’\&.v\_jm.tz roag
WruAza mere-ar-less  corcormentiy woifh cthal tomdnjemdes o The

e Wi snory hishomes of Tha Grpncadsiiel cond Storocrgel compleres.
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3 STRUCILRE.

i) Phase +, and thrushing .

The Lirsk phase og- resLoma.\ deformabon wohick produced the
Pr(ma{j Somsesily most pene‘a’a¥.J9}j developed tnthe esctrusines
e e repref.entcc\ an Ferms sl isoclinal flds in Lok ro

f‘i MU T ‘;;bi‘-d.s are. feco ed - Me Ghgndalen area. (i< is due
to the omx»:helmbnﬁ domumance oF the \cu-ae, MIICUSIVE. Compleses
Which were Q\;',denﬂt) MASS\JE andl ohj'.e.\o\éﬂa wn DEROY o mpc»r'ea
‘o the %Jf‘rod‘hc\;\vﬁ exfrusive modterial ondar T, deFormeaction | Swoh
@it ceformarion woitnin The Cemplexss waz slignt wrle ak
+her Mar‘;}.‘w;s and Wit Tha e Tranives | datormelion. csas extreme.
Under Sach condifions , early casdoped £, mimor fods withun The
exlrusives hawe ovicently been Reattened b’{j"‘"&. derechon | whikst
ot fo»xf,\.nu)nj strain e exdreme defarmalion ab ond 4y the -Juc.&%
4 Ha, conback belioeen the exrusives and Twe cnmasive complexes
hase led shealig and The d.we,LoPmer.\-\'. of Hheuskt fracrres. TTha
recwlte of such deformolion are e,:Le,MPL;?icd inthe. belt of citrusives
.&puo)t—r—:j e CGrendalsield omd S’rwbuéét Complexes Tha ofder of
lho.sn.&u\;.\a o displacemenl on e Horusk plane beneatin tha
Grvnd.olsau& complex & difRicwdt T asmess but one <on Sq;eb
assome +hakt £ is n&d ey Sre_a-t e of the ordes of homdareds
of meBcs fathar Than wiometies . F# more impottance i= the nzlt
dsplacemenk whida has cccomes a»\cng imbncake thrasts and oter
Prackores within the exfrusives sn The sewh. Grrndalen area . 5 e
assomes Hhat Hhe GT*Vﬁda.LS\SaLL A S\'br‘be,x:ﬁe.t M ive. conn plexes
were oﬁj(««od\.ﬁ peots of ene -s\),s\c. compex ,whicl, ig ce.r‘\‘cu.ZA\j
withon reasonable bounds |, Then one must comclidethat a nett

displacement of the order of wilomelies has occurred ot the



exras S m -4‘»(5 Zoeone o‘-‘\\a. Grpndalen creo,.

i) f"r".a.s: ii_g\nd \ale frackora

——

Secomd phase  or pesk schishesiny deformation w I el akinchy
litle  snportance wvhe Zognoalen area, \w_,;.75 reprecerded wolely
E;.t) Mo C Sheort and chavron folds which ocewe lomally S tha
exfrnsived in the sSevdh of Yhe area .

bofe sfoae Wigh A frackores Trowersethe efiire area
5%9&\4&3 %rmam.ﬁ north -east — Sencho- Loest amad wﬁ;ﬁ Msjr\/'»i;\;cam}

dasplocements.
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A NineERALZATON

1) AssounteD Wit 9eicbro

Macroscopic. mwineradizafy sn osseciaked with ke Splooroie NERI
O—E" Hre Gr‘pndﬂls{%&k\ complex. ond with e stiakied ;:;\‘.o‘oru;; b N
S‘rcrbo_rjje’t. complese consists ot varilable pyritic and magnekite
fmpre?'\sxﬁ‘;on ! cammon\j '\'oae,%er‘ with @\jﬂ"*\o{:;te,.

Withun the qudrxdo\lsf.jei\ complesc, Jarj Ao dense '\iJr\mo\oSLas,
possibly representing '{‘kof‘ow\j\r\iﬂ sMered pywcteniy onfoun abondant
MQﬁ(\e"CVE M'?u'\'\t_, duslocaled bands ,‘Lw'b%e‘x\f\.&r woicth jS‘fnc‘c;&_ Na
cif\oir.o%r?(g, o pen’t\a,._ad»l‘c.& was obseryed akfhom%qn Frains of migﬁarow+ks
..‘ c,ons‘.sh;ﬂg o'{’: These monerals rnmj well be presenl wn Ma CFOSCOpLC
amounts  as on sast \’:rranda,"-s%en Tus i= be confirmed i;j solished
Sechion zszamimalion .

Wit e S\’brbea‘be,t complesc | Sv‘m;\nx\.\j ; szfxe,’t;‘CL appeass g
be e predommmantl ore. mimeral | withn dofic dense | :\-'bxo\o.sl.e& which
olse containm re,\o.,twe\,j Spall aome oRls of ?5&‘(,& and p\\ﬁrr‘nc\tlte.\\)o
copper of nliel Mnmemlization was fecorded.

Elsewhere | minor coarse pyritic minemlizalion occors within
o e Sabbms whefe ’\‘v\ea have been intruded bb \ole dlleritc d»ovces.

This ic atlnbuked to local remobilizatien of sulplides v tthia e So.\obro,

1) Assocdiaked wilhh extrusve noenfels.

Monemli2olion oescciated wihh hornfelsed exdrusive makercal
occors ol ghakes From tak whicl has presumally been ’\b\'«\":ﬂ
femobilized Av Mok where femobiizalion of ore minerals and
fnermak reconshibtubion o the hosk roce s Monon

The *irsk extreme is represented bj Soccharoidal gqualtz Veins

L
Cont&m\nf\j \IQA‘S CoalsSe Srwc\ ("\“D LS w) Pxo\‘&..e. ewheda



(x .70065 V. 13075') oF N€inm O MasTe Mognetde (<.70585y, -2‘1103,“\
e \afler \oc_a).itﬂ L the diaTomee belivecin =uch exireme femcollizakion
o c‘eaxk\,) fecogmsalle maanetilie jasperold iz only aloouwl S0
melres | Doth OCC—-JF?Mj witwn 2modk rafts of whakl were :‘/r'ﬁab\alb
basalbic fo andasibie \owas . ldenkical qMa-v% remen U 2aiem of
perite also oceurs owtnide he Criundalen cuea,  we to The east,
on e nodn east slope of Reclefell , where e SwoToVol yatMSIne
OfC 'S PresUwmaow) RSpons.bic for remobitizalion of lctak messive
suphides.
- Wit the extensive \obe of hornielsed exirusine matenal
ok bazclbe o dacsibic chosgackter , Wmch oceors on P{ur%euat Jisclaked
oukops aF ?(‘elom'.}w-mgﬁ iat)r;'t:;r, pmomeralizolion ore ery AVMErcWs.
\n Tis ofea , Sueh Minerdizalion oceors as Deds resembdung exhalllis
of as poweels ¢ ere&xﬁox Torm 'hcwms vean - eadensions Wl
the cc.mb-?r moe (L = cleos Thok here ouso There (s aren:f. Jodiokion
m e degree of sulphidg femobilizalion . No cleariy recogmnisalle
cacomples of josperold hove been fecsvicd o~ Tha orea Lalthough one
.CM\ appreciole ok abthe Tempemtores to which the escivusives had
been elevakted ,the svmivak of essentially quarta heorizens mast
howe been close to \}mpos:bLoke_.Qw’i‘a, os d.»:sﬁnc.tl.\.j e ~coloured. ,
M\?Wf‘p‘\«&o qu-il‘ —porm."«:s Masses qsv\scsh}ns ok m.\‘xMLlﬁ \JV\‘\'”\OC&\JV\S
’E@zs' | does oceut Cmmgﬂ,\j s S T T e e TR W \bjﬁlh‘c_
minealizalion , amd Such makenal mow represenk remnanls or \seal
3@5‘:0(3\;6.0& shica Thak hos svace been tedonised No Cuor 2n
manemfizofion was fecerded m This csea.

Else.Shere in De Grondaden comples, o the nothn amd norih - cast
o? Crrondalsvabnek ,{‘o.gts of hompelsed extrusive makenal occor v all

shokee of digeshion (p.5).1n Huis area Inalcopynhc trimerabizabion is

R S S L L S S——




dcse.:.) cssocidled Wit Sudk Utnslogies | wimie o one -:t.oj';i(,\) (x.6a3i0,

Y. \246S) | naleopare — PYTEe ~ pyfrnotite - mgjr;gi;u, M efcd 2 alion

VS alLova pomied hj cafo\,pb‘.tz ) Tes\ifaj.‘ms To an exnelakive Hnesis. Ars ond

(x.623iS ¥.11205) , pycite - chalccpanite minembizadion oceurs within diorke

texkured L;’rhc\oa;es and | Sumi leer o Dothem “”\u*'%%l&t o drEgulonr Veln -

ez pocsly of Adisconbonusns beds ~ithwn of dose o Tha 4 a3 4‘

VC&EE ‘;z- exnsive c'f\'a%.’r.\n, Cra. 1S wa 3Wa.£t Mcw.ai,c*s‘;\j Cur el as

Aemansiodid b:j Tha commen socurrence ot Viscora, Upima, oM \ﬁ’k&o%&es

of bethh dictibic amd homlels asocles , and, CONS AT Mok Me dioris
d\w., Asnostrobly O\Aazaeo\_ lmx%:. Slomes of edirusive molanal [\t i

reasconapie to ossume that the extmsives were the Soutce of the melad

Quen Mainelizalion Moy be the rest seure for Twe Co mc,m\.o.}t} recstdad

i Shgam Sedamants o N Gronaalsvatnet oublet lm:ﬁ Tus is o be

i—m‘ei-{j;\'fued b:‘j MoJ*a»s'.s oma pg;«.‘:;k.:.:i sechon <sanmnalion.

£ 2 mleetting o néle Mak e Faiii%s,bge,ﬂw wtn ther bedded

e omples o{: maneralizalion | To The norfh- cast oF Grrandalsvetnel Nowe

trends ohich ale br‘oo.,di\ﬁ pecraliel to the eakrusive herafels on Murfjellet .
.Tm:s Sussests o possivle origwnold c—c-ntf.nu;l:j bekween the Too ond also

o posible orig ol c:r.-.nr\t\,n,wx.\:,_,5 Tl - castward o Me minerliaction

of the Spissenude, pmm orea, Cm(ciw&g evidence trom The Grpndalen

area 65 & whole ok the diorle was emplaced Pas"-i\Jv.lj , with lik\e

or no displacement of re-orieatalion of the cow{b-é Poues b was

intrwded wfo amd whith (£ assimiladed . Specwlalion cpart Mowever,

Hhe ackual trend (133% on 4003 circle) is vmpottant to ndle should

aeop\n.js.‘cm\ t}v\vesn\'gobcns be carried oub v~ the area , sunce ik is net

readily agpornenk - Yoe field..

iii) Associated with acid pyroclashics and jospedids - Exthalative

mw\efaja.zax/\m d{') Qa()/laiojmfc rjpz ul:“\dn w\oﬁs.\w,,\:) Waskere Qﬂr\aslm
e



occ oS ‘..r,:o,'mj o ik ~J-Lc.LwLL:Q oF Mg MOAGuns % Ma Srendalsed complex
fo e Sowdn and wesk of Murfjelet . Within His 2one There are chviows
Genelic \onus, bebeen fie hodzens of massive o diisseminmadted g\jr;kg
mimemlization, \etolly o comback wiftntnin asid pyrociathics omd o
muashionaole eschakakive g , 2 he ko crphosed. , part Sgested
miremiizofion \atg sherl distances avwany itin T Grendalstjell
complex. No cuprifenns mmemiizalion vas recedad L s 2oz,
To fne norivvest of e GrondalsBiell complex fomamds Lilefellet,
tMirmrodiantien o fredommarily Fyntic type s oM Comman , os horzens
.«&m;hlﬁ associaled with Furg To lopdli Aulls it e withent Ay, mo.‘%um
ool |osperoid. Panbic mineralizalion ts alze Presen as mnrmerable
conBimaing Hain ‘Seds’ and dsconkiouons bands lying gulady witasi,
buk. cenformabie o Hhe pﬁf‘&lpa)\lj andesilic lowvas. Over most of The area
- *:M,b, e cannSt Towerse ocmss Shike mare Taan 10-1Sm. withowl
re,w'r:)u;ﬁ\o) pér;:‘uc. minertdizofimn m one Tt or ansthe . No S mel;aadisw.!
Was Mscowred v This anea | altihowgn d.fprbvr-imo-b.\-vb_ | % - To To N&TA - |
eask , there occors an oudeop o CoPpe,r-be.Mv\;ﬁ sSulphdic M;v.e,rai.e.za.t{m, ]
@ 2 oco amurd tis ouderp ) ona oF The C’ﬂsma.&x FoslUe Skjeps, and |
Towards Lilefjellet is prachically devaid of exposare, maring undovsted
corfelotion bekween the fuao aress tmpozsible However Hue tuineradication
of e Foslie sejerphas undeggene Shrong Hnermal and dynamic tctamerphism |
ond '\Q:x;\ufalltj strongly resembles mimemliakion Ocerering s homtelsed |
exfousive malerial withun e Grondalsfieu complesc | sudh astak of Tha
ouwklek of Crndalsvakngk . Dn these groumas and e foct thak the minemlized
horizons € (n the S, L;\)w.cje,\i.ob o hend dMeclLa “o woords The 161:0\-\3:0
of e Foslie oxjerp, it is considlered. highly Unlincely “Hrak Mg loller
rqamsuia am&\‘\rx@:ﬂ el Haan mebumorphosed esdhalative mimesralizaiion |

|8,



5. ConcLusions.
- LLZIOMS . |
1

|

F;r:ﬁ"u\, eNdence oQ ?o\eoha\l econoMic \iqwii Maﬂm akic t“-\.ners&;za&;on
2 l !

Was Nt ~ncoomtered w “’\“PP'W‘j e Grpndalen aren. & (s \Mef.j
however ok traces of niceel and copper Minerolization, oot Ghhe.
MiLloSCop e Scale azsociaked. Wit the ma.sne,‘c;‘:a, “P}j""'i"‘*“ - Pyrthotite
assewﬁ)\a_acs ?l‘ec\ommf,\b\,‘y\j v 5@.‘9'\3"010 fobre which lie witiu e
Alotrite of Hwe G&f‘mdols%e'\& neons compex. lhe magnlTade & tre
Grprdalsfiell complese must alss be tonen il consideraiion.One can
e skimats o probalsle depth to the base of ‘the dectonically bounded
mass of A00-\206 m /‘?"‘OM The approsmole cerfre & "‘.::e_ Complesc
.GY\ &r@ndals%e).k ok 200 m abowe sca level . Of The 2ones oF the
complex. comlaining Araces of Ni/ Cw Mminerslkizolion | i.e. those 2ones
mw.vB oJorndamb 3au:>brotc, rofts , The Nerfical expeosvre =ovided by
%?ero\.?hj IS onb cboul 50Cm '\eo.uw% Aoo- 700 m depth in whickh
X i impossible o preduck any Cnoanges on Chadacterthat might occor
in The \aneous complex. RUmilodr Mmomerabizolion was fecerded va the
‘Skarbe,rje,b complese 1o Tthe Sswih of Gpndalsvatnel this complesc beimj
s}m;\ub '\’c:,t‘om;caﬂj bourded. and conkinuons southward with the
'Trondh\‘)Wte moss of Midine Nesdvain - & 55{0&\&\: and aleo with The
lowgred anldorms amd AMoriles ‘be‘muns Nesbpigaen TTheretore considering
Yre size of these complesces , their dbviously complex nishny omd , due
thecr tectorvic. boundaries , Thevt umwnown behaniour ok deph | They are
clearly of ceonomic unberest. Ae orezenk , K. wilsen s undeftaring o
5"\/«@ of the comparslive aspects ol onenecaARaticm, LotHhin The.
szﬂnc\olslse.lk - Skorberatb and Neshpiggen i0fens compleaxes as Wis
special prject which Wil be an integml Eart of the degee (E3<)
Mssertakion. b is heped Thal,in The q%uow;@ mortths , more wll be

Understond. of Mealogencsis othin Phe comprexes | with parkiculos :
4.



ff
rerercace. o Cu and NL Mumenslizetion.

TLWC ourea s ofe o@

Wity respect to exhodofive minerslizolion |
@w[cercsi:. The skt lles notrth and ootth-cask o Grzndalsvatnek
(x 64000 - x 70000 , ¥ 12500 ~¥ n.c:‘-o} , waia Hhe GepndaleNeil complese,
wWhere rolie of hombelsed bosic exirusive tmoferol conta massive To
WP\‘%n:\}:e,i P‘Or;"c,e - P&rr‘hﬁxtz. - h‘Aaf\@/&L{]g,' C/\mqlwp_jr‘ilé. tn onefodizatisn
W herizens ard. \rmsw Jewm~liee odies. The moiri= disTileg
are Sm_y.u"\:j enciched un Ca, locally cm\iw“\j holoparle Wil
ViScosion :xNPCmo\ S :mm&:j Ao it Bobin disdNe, e hernikls authe
@ 2 Wi This adea, twe lozalities are pasticulariy (‘.:\Te.’o:i“‘"u\j
() X. 64310, Y. 2465 (2) X.643i5 ¥.11255 . The Tomer conssi of massive
ondh dissemamaiad Pyr\'te_ *‘casekkn—r it pornetite, Mogne e ‘:,'«xof»wp:)r\.'& and
-WH’E i M af?msmth casb-est The wesreriy e lomnalion hem‘j
covered o ANt Ak The secenat STl o basic dicrite’ of Coakher
duotite h:\u-r'v:g o \Nla\n C\Qﬁm of basalbc thbmwx}mo:tim , corlons Siﬁﬂ.{&m’t
gronlities o evenly dishibuled cnalcopynite woifn Py

The Sccomd area o Unterest lies inthe saub V. *...;u.e%dl.et-
.Gﬂ‘cﬂnd&s{;ﬂm track where QQA@WJU ?;:jr&xc_ neralizodh o ocesTS \Jexj
Cmvunm\lj ,as hontizons or Then Shieds within the lowas The honzons Strice
north- 2astuoard Towedds the CL\ou‘u:,oPLSr‘(K;,— bwmﬁ Swejere Aiscovered bd
Foslie [x.72830, ¥.14310) which has been The alieation & Jeophysical
Lnues'\'\;ﬁ:{‘uons S The results ar which did A6} vndieste scan.;;\;co—«x‘c Strike
continualion. Thae horizeons extend Ssocdh-westword ana weshuordh Wil
L-'\\-\e%el.\dowm Hais crea \m»wg Desn Mapped Previcusly ak 1t 30.000
Scale \:5 ‘3(3‘6\9:5"\ \t-o\,\.ors ona Pmri\:ﬁ cove fedl b\j 6gop‘r\..$5¢¢_.5 wa AT ,TT2
b e Fed seasom oFf 1a77, ofrer c::sv&.wmma westuw et Trom The
Mo pingy of Halls and walker on Grpndalsfell , ik was fouond That

there was h‘b‘““j insufficient tunme o cover the LLL‘Le_%e,L'ld.cSMMa ond utther
20,



weskern coeas v the datacd Trak ‘Hr\e:j D'W-Lmsﬁ Azmanded. tans

..

wwesﬁﬁa\.‘;.:ﬂ% on These afeas were o o fecconaissavce nakore. The
N\O..Pp;n% - s Kou.m:j was Tomd To he cmp(drd:j aﬂﬂ.tzwex., ok the scale
used . Tre oueo demands Mapping ok o Scele no less “than 1:15000 however,
Swce T s 3@ obvieus tcensmic wnkerest ,onh Adeo Pe.-asl'oj 5~"eaﬁter~
coNeroge @y V-F and Mo\én&’*bmnf»ﬁj 3:09%5'»:,5."!3\& Aormer ig preblematical
Sunce tre \?ursest scale Maps onNolable are ok 1:25.000.\k is :L,Aaaq,:‘ted
Frerefore ok £ Forther Mmppdfa s To be carried ouk vwn s area, the
use of aw.uée.d 1.30,000 oeriak ;«P:\'Dgrapr\s witw 3 —JO'SC‘:‘»M.\. conirolled

*‘f‘ms\-e,r‘ Jr dafa Yo the 1:25.000 3&& would be :..xms\wc-r-,ﬁ

RC&;»\ S C'l: Mines

mpen,A gabxeﬁe, LhlenDonN

iy
Novempee. A7 — "_.‘/
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