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Tri.t

Silets,

The

1art o Cfle .• I 0 cov:s

bss:ilttc 're-nstocec

troh epus bo:ilec,

Ti.e Tree:.n7..on. erolls scr:s

Ter '::iott:o icdclincl foyan

is c r sjor ctrusture recent in the d-,

TLe ary:- oe e inte, oner,,F

t:reenstones

:o1ysict contlomorstes

	

'32SiC intrusives bros)

iv) ceid intrcsives (trbrictoc)

To dehostbc of Skordvetn

:scrostdnes, af the Gj:.rs-i



Con _••_

,JC•-;C!1_ a 2 :

V.i in' cn
,
(.7.n 7(7:0

The conrj e7.bite, ch-aate,

artounts ehlorlte rinc caahonate ehich weathers

to a brown (oleur EO11»Leinicntinn the aresenee


of iron or:nesl un

Chicrite :r't - mcre c than thc a1;0-Yoand

also sli etly coars,r araine. Thls is acesibly

a di 'ferent t hist hane that ahoyc or it

may be just a jate; tion

Phyllitic schist e.a. 4270O)550

is not real y a true as the «mils

sine is a little sEall ana the rock is not really

fiscile. Ho ver, the roc;c shows ahyllltic

alonif,which arite it coraon. Oocasion-lly

clarIs are in • The mnek r e sarIT-LtiC

II than the above.

These schiots ceea. to chew a vsriction wi a tima

1 I

ie. th carl'. echists

Trendhjesile con obbrate and t c calcarco s

st  

1I consjpacrate are :elltie in nat.are becon , maae

psam itic to the So flath-ast e.r: hlote at M.R.

1 I eu n  ;',_-EehiSLE .-0i Y6.0 )7)0 


I

111
e -This honame '

ce-iscr..

,



ar .

Lar:e clast sa:carepus •an:losrate Y.R.

2720(.920

This is a 'lastic filled ohlor:te schist v;ith

clasts sf aretas:nastli

(with ,efts. -s a ssall stannes'Im cantest

a hrown weatherin; stnin), tron:'.hksitc asi

Clasts show eion:sntian ?ars-Llel ta

the schistosity culto istass-




Calerecr...s saterisl often aisT1s7s s. canjate

fracture. The li=stane cissns s:aw vntrsble.

clan:ntiss t c'hout


80 css,

ii) TrnsEitian ees:lossrata in 'ase e'f thrusn

Lh, '750:

Thls is se of lte ess



and ealeareH; ea:1H.,Tee:, nf

alta

the Sbuth-Eabt.

2rtn't.hje:titeelartt et:t - Calc t

lon:ter. Tbte le ine niy'carenee in eo: otanee


ratter than a itfterbnee :n teetonisei.

iii) Cnlea:neous corttiotera e - fine e nato with cblone

rnatrix e.g. M.R. :b00.•1450

Clasts of brown weatheret litestone in a reatrix of

cuartt, eerbonate and ehl3rtte, the latten

nrede:tinatine,-.Olntt ntte ts .:etween 1-5 etn, Se:.e

reerystallintt eneasienn: -recnatene

fraTaentn he-t- et;:ent the e:.tbtte part ef tHt

The t00: oecasienalty :!=t 0ntte a ct-eena fetiztt5tb



iv) Calenrecns c:ncloacrnte - finc clacts with n-

chloritic matrim e.g. Y,R. —(00(..:850

This roc:: type s..cws e stri ing c

above in that the colour of the matri m-tch

more buff cflcured ie chane c: aatrtx

2elitic to sartitic. The iatrim has a hith cartonatc

content wi.h only snbordinatc felspnr and chicrite.

This reflects the chanze in tLe schists earlier

described.

Ratio of matrix:clasts is - So:20. The clasts tend to

become smaller their co-Liosition being mainly carbonate

with occasicnal treenstone fragments, It is thoht thTdt

these roc•s re)resent a rcoredistal denosit compared

with those to the North-West.

El. "J 13M14-.1iint dasb.



TIis 1IthcloTY has h blabIto,

	

fe1sr etrbonnte :natrdu cs nhe larce clis calccsoJun

epno:lornerate.However, tron5Liente Ic the majcr clas-io

cosbennt accosbanIed by jcscilIte, :seenstcne frat,rncnit,

altere• ::abbsc tnd sdnor anents of lintstcnc. Eiote

becon..esa noticable constituent. TLIs is 2robably a

result of seta=r:bIsr whese the ccl.c»0 feln •ts cf the

greenstones and :abbro have been bro-:en down to fors;

e:ddote and albite.

Clnst sines rarce fros 50-50 cvs; alonT the lon:

axes whtch are )arallel to the inItta cenetrative

sehlstonity.

In only ene esoosuse wts r;rnCe. he2din.: seen. M,R,etv:6732,..c

Thin sheweC the ccnt,losesate tD be the cassect way no.

vnt- .

•
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This an thoondlat,n::-.litoe10:r te- the

North-East o f the arst sa :e: it eco ren sore eahesent .

The ban 5OtY to r1: 5t Lta fine ealsares-a..aan -lososr: e

whish suy be its Iaberal ca at . Sees tn :hess

enoosurs d wns a brtsht groen sleneepos rt:neval whteh

may dosstbt d be the chrord sica fucsite .

The marble is a aIrty .ialebrown with a ronah

texture dur to etch-1 . The brows sta1ss ts oosr- bls


to an ir dn imdurity.

A sist1dr ty»e of 1itho]c),7,yis seen at 0120

Atid Ii-neous Rocks

Mass ye lv-

This ir a doarre rjraihr :otash fr-o sad,ardlorito,

poor in the ferro-saLsnesian minerals . The sajor constttueats

are cuartd ('the ros contalns ad:roxi sately 7CY nor.sattiye

quartz) , disjeocbse with sinor aseunts of ferro-sesn: s dn

minerals . fhe safic oontent is now ncarly 211 nhiertte

Cue to :esrsarahiss •nd tects:T. At sos ins the


tronrhte stde de:artas eoars e drd::ned, at others la has ba-n

shearea to alss.st a mylonite . Many marr.-,inhwers fine

grained and wsre identi fied as teins, herntedhsre

imdlyin : that ::scatodhyre bs the ftne draised

of tronahj ostte

Sode -Tranite vctnin wbt hin the lavsa bn 7'Dan".1at

the baunaartes of the Tr:nth 'esCte

sahs cHtu s

Thts tr,a chlert-,e,, n , r e



Th9 cuieJ Lnnr to he simnn 1s

hmve sd ivsd nrtamor hi

c,f 2C'

exPDE e 01JCIP

horizons exist is n s ch sf nhe fel1ated

schist is extrusive.

Townr/s the t2o of the b theae is demoreasise

quart: grain csntent esd beco rcs rare fl


foliated.

Keratosh:re

This rock wmy be descrihed os e ledcocratIc sodc

aohyric voicanic rock. 1n the field. t 1s def4nIt1an ynried

grently with res;nrd t2 grain s e and field relnnIons.

The heratoshyre was often ';randinr with vmnlable

amounts of chlorite oresenL. Grnin nature van-1e, frow

grnnular tc cos.sletely n:hyric.

GeneralLvthjc 10 n

varyin: fra: asIc :reen

the amount 2f chlorite present. Pyrite v s gcncralir senn

though in vnrying as:ouns

Often free c art:gralnawc rearesent such ahat

rock should strictiv have hein celled e ops,

Occasicnally quert: fe-Is7nr :erhih'rrh.taes ws:c

Poliated keratohyr e was ocensonmlly fodnd which hns

in sosn cases, ,:een foidd by

One sart1 pe cf karniceh.re was rtch in

ssricite rad ryrite mnd with

known ns 11.7.tscleffer.

The felsic td; c wer' •



Fleld relnuions e}:cy:cdf.hc.":er.toH ro to o

intrusive In :ilaces; elsewheru it sL.Jw-clE.

nature with clartic ;raIns :.resent.

Greens_tonct

There erc two -eneratiens 1) lassive lavas

il) pillowed lavas

i3 Massivc hornflende/aotlholite Learint lavas

These a:tear enr:(t",reenin colcur bein: fine ;:rained.

Calci„te filled vuja and arnyjdloifnl caLte are ceeeon,

Pyrite is disnersed well throutout. These lavas are

harder than the oillow lavas arc'.hLow no strct-,:ren.


These lavas vu.re occasionally fonnd containint: a dull,

brown :tica, stllonotlanc. Occas±onal'y eo'dote wat

Chlorite schis.c,hands are cuo on nlohouh distinct

etructurol were not easll: rcc in thts unifc,rH



ty s Z lava fount sZ Olajene La;:e

tend to ho tonT;her which is orobsbly due zo the :roxiafty

to the nsainTrondhjesite hady. The lavsn aru aloc richer

in ei'idote which sosears an veins snd eyjbobo

) 1 1 o lavan,
—

I
x

These lavss were fe=d in oany differern :arna,

They are certainly a different L;eneration of lavas to the,

above. They are thou;ht to be basalticjardesitia in

comaosItion.

The tr..,lyaillowed lavas were often vesic.niar n:ith

Euch epiZote present toth in the cores of the nillevn and

also alon pillow a.arins where nrowths of albite were

also coas)n. The albito :robabir forncd. v:ith the

as a res'.11tof setaonre;,10- when calele-LIEHieciase ef

the erinInal lavre was bra7- on dewn. Often the


enieete wt:in eillow corts shann a conj -;ente frnannee



set. Amygdaloidal calcite and Quartz were common.

Pillow structures were not always visible. The

lavas were generally a pale green, however, this depended

on the amount of epidote present. Pyrite is common

throughout.

_Stir.k< .L4

15-0 csn 5

ttn. itma

""Pja' jnuiv.r—
- -

.‘"f`t>tk•kM.."•,<_,~, ttilèbfeig

thidde jel; lak....can r

Undeformed pillows gave the following length,

breadth measurements 2oo cms, 55ers giving a 3./bratio

of 3 or 41 1.

To the South-West the lavas change in form. Pillow

structures become far less apParent and the lavas take

on a knotty appearance. These knots are made of epidote,



Epéft kneh (eas

These lava tyoes are especially associated with th(

dyke swarm to the North-West of the mreenstone agalomiercte.

It is Tossdile that the eGiGote is related to tLe anount

of dy%e eaplaceent.

An outcroo 11.R.01906b055 was interestinm ac a cherty

material woc founG between Gillows wLich was

This was ?ro ably a silicious owIre -Jrnsentjttst aftcr

extrusion of the lavas. jas?ilite WaS also found in

such nGsitionc.



— --

N.R. IN9o4g035-.

1kafris.. iiclefo.~

A further ty20 of sillow lava was fored to tie Scuth

of the Trondhjet±te schint. This c:is;laye. •.xcel_ent

uillow structures with ruch e21('.ote.However, these

lavan contained euhedrsi 2yrite cryeta3i, a feature

not seen elsewhere. It possible th t this is a


further gener7tion of lavns.
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This roo.: eax:: r : rcer thcreba: ic

clasts in a Taifl ehloritic In places

the isosiorate becor:es well Dariy the fine barris

contoinin: fev: c1a5: At least part of

hari been U,rnst into its nresent oos» on. was

seen on 31shs=eren
	

P.to, fe.

111.< jrt trI3frb nt al_5( ).1 o. ÇbVrc T'K. f Lt-ke 10,1 D-.bot'tc Lca ve rj t

marty ken3.
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Bosic T•,:neons Intrybions

Identifl e as fine ,Trained Tabbros . or.

has altered the orie;inal ferro-:saz,nesians to

hornblende/actinoli te and chlorite The ::larr,ioclase hes

becorte Eore sodic releasinn: calciu:e fot- the for bation

of

The ,-;abbros ocour at small intrusive boddes A

feeder dyke wss found. close to thc sain:;aJcrobody

M.R , 250071.,50.

Econenic tro-'

Jas Y; 14 te

T'nis is si lica with he aati 5e disoe'reed tbrenehout


to give a d -n2 red colinr, , Ttiis is for T--.2 ty



indicates the top of a particular flow.

The-rock is very variable in thickness. Mascive

magnetite and quartz veining are found in association.

Vasskis

This is an ore bearing chlorite schist often

though not necessarily associated with jaspilite.

Usually pyrite and magnetite are found together, the

magnetite as distinct octohedra. Massive pyrite and magnetite

and ayrite occur banded together. These bands show

original bedding as they were horizontal when deposited.



_

AL mentionst in ths introdmiction L. rse'ts of the

area are nrt of a na o smolneed ueon :cs-Catht:unn

basement. The fsatures an.ociated with the efliacesent

are rainly the foldin,: and thrstinx throu;:m,rt the

area. It is thought that the folding 1s isselinal

with low-andle thrusts oceurind on the limbn.

Due to the comootance cf the conTlcmerats aua

the extent end uniformity or the lavas the nature

of the foldIng is extremely di'ficult tc recocnise,

However, some idea of the structures nra:,ent are given

by the minor structures found within the laspilite,

keratochyric bodies and to some extent the marble

band. These lithologies all formed cost-lcva extrusion

and suffered deformnt2.0n as nap:e emTlacement occured.

The formation of all rocU tynes ratst have been

comaleted by the time nacoe emplacement occarcd as

they all din lay an initial nenetrative schistosity

which dips to the South-East.



Conteraneous formation nr lavas and a5500t7ted

roc;ms and the conglomerates is almast cerLain. The

jasoilito forrTod in deeo)water close to the volcanic

source where excess silica is ligely to be present,

whereas the marble band formed in much shallower water.

This would occur in a cuiescent stagc oetweon lava

eruotion. The fact that greenstone, jas2ilite and the

marble band are all incor7orated within the conglomerates

sec tO sugsost a slYhtly earljer ori : in for the


former.

The intrusive roc s are thoYcht to be lator than the

lavas as they show transgressive marmins with the roc:zs

into which they are intruded e.g. the k-eratonhyre dy:;es

which cut the mreenstone agglammrate.

Intrusion of Trondhjernite has taTren at

three noints at seemingly different levels end with

varying activity.

The major Trondhjemite body is intrusive,

ck»...;‘ "rs-53



The roc'c hnn a coarsc


marmins :h h a-e,to all Intoh:

Attitude of t jointinm found at the

to trj and find the shaoe of t

50'were oltained, However, the Trondhjeujte nehint bodios

11 ch '"-c

S hOW a c ,fl etely different natrre. There ampear ta he

two oints of intrusion.

Thc first at M.R. 2036)30 is t Tih;na! o

sch st ah already described. The seconi ot 2100'(7903


has a base of masnive trondhhesite with a Taint foliatian.

Hif:her in the bed, ie to the South-East, the foliation

becomes stronter with decreasin euarts. cry,tal

content until a very finely foliated schint is found.

The indicative feature of this oxeosure is thot am:lomora

hori:ons are present indioatin: an extrve orimi: oi

the fine s2Lists which sur6ound the ana:10=atic

horinons.

Intr J-ion of the ;:era'or res, which alne show bot

intrusive and extrusive natures, is to hava


occureC at the same time as the Trondhied s, Dykeo

wcre found leadirum fr0a the aain Troujhjenmj e

Emalacetiont has occurec',oter most of thc area. Thore

is one auticular dy-ue swarm r-h-ninm the len::th of

tho area a-d this t )e asnociate with the many


st=tural brea;ns in the d:Re swarm none. Titu dmr:e nrnm-m

contains narticularly pyrite rich keratophyre ahld mi.es

r:cy to tae iMstschiefTer for ation, flmrite


bearinm schist found in the Western :-a rt of the area.

It is that :abLraic hn

at a sihilar time to the acid nuite of
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Structure and !

As already statei the area is characterised by

srobable isoclinal foldinc; with low anc;le thrustinm

?ost dated by a few sinistral tear faults.

I Nv:C.

VkFk Ad. I Så t  r p‘rf.:4•((i u‘c(

7tet.e t . ( F, 1:,! et:1tc  

arc caz(J.i- fcc“t ICtid ."! /

G4c , e j 4r-PC-1^:ç.1,:t t (5

It would appear that the thrustinc; is a continuation

of the process of isoclinal fold formation where

further stress causes shearins; alon the limbs of

the folds.

These thrusts ajsear as well marked structural

breaks and appoar as cliffs. The line of these thrusts

has often been picked out by streams. Chlorite

formation is closely associ=te: with the thrusts and

nearby roc'ts have chlorite formed alonm skear slsnes

within thers.

From the stereor,rams li ca:i be seen that tiere

are three chascs of f=c •ia resent in the arca,

N



Thr. firnt was Jroa — 1•..,

hence ,he axial trace of folds to the

penetrntive schistosity. Thosi- fol , can he shown to

be ;1 ginT, bY exarfnfrot the outerno paCrfl of nosc

of the '::erato---e-

c 3. MR 7700 Toamo

11̀;> ct jk. frfa.g.å &J F 11‘c ik. oca Mkt crn 41.,E N w, krid 5.6

6;cte, Caft E-LL is Ôgpti , j L.tp .('1. q+ N S 1.1

+La-r is erker.c;..te.L.St t-a {Ca

These tyoe of F1 str.,ct eo nre eas2 ncen in

rany of the ejaes. Dn enaellent le wa, -ouna at

M.R. 11006)580 where dykes were neen to bo foldn•. by

Fi in a cliff face w:lc rs haa Eje::cr:sec by eroston

• nlonfj a thrust



ef 4i nutstr frAstt

Associated with the folde, kerato.2hyreis some

minor thrusting along which sheared lavas, now chlorite

schists, have acted as a lubricant. The schistosity of

the lavas (marked A) remain unfolded indicating these

are F1 structures.

IL,t1k

5Itc cck lavc\i

36 nn.
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Poldin in ttc the

	

'ernt:.;ren in n:lno vtni le. e,. .r,,670750

TI-tt jal-H5in 11—& kra ritjrC Sw+ fl

tttt Ot d nf pekittrrt O-U Sajj ts h }ks: bS

art+ Lmts ka.vx jtbiclacl

	

SWit(0.‘ CLS/

	

T1/40. j0.4f.d; c.r1ostd Ft--Q kti&hpkjrt 65-n kle

„ykownk b. {1,z J C4tQt4LO4 a.5 tt.d ailts G.

Fle lel rt a.4trn th& st9 u-a". e b z :

Kfriltbrkty- C

1. 4-2

Lan

fle...3<ser, b(cra.lat el

,,
1 ra. t tc, n .kf

Lb C L(?) f • (.., h,..st„ 4:„„, ,7 ...c.

0-4 49

Thil rnt Cln 5 14''''t ,...Y.Y.I.f‘ 5 °-t'c •,'"-- 3 ,a,..c. 54:ftw4i ce,.., 0.,-,:>. atsc : La.

ra ni.ct j-v, (..'..7ct .

-(1-`<;u..'c4rr- nc'tri

n•a lt

f

The foldis.-;in the ;:esato Tests that the

jassilite hab been folded in a simildr banne . Usin the

in the ( atophyre it won sho.,.;nthat the two


jas?Jilttec shaWfl weye the sarne hdrizon. (Jasvilitd is

thrust rsther than folded as it is particularly

co :etant).

The tyr of :1 truct e shown In tho con71=erates

is sees in the schist band3 whi.sL occas:,ohally shpw

fold closureb.
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Actual Fi folds arc scon at rd.fl wthn

	

the schists, These show mihar1 	 - the


largor wavoles,:th Pi foles.

• 7,

"tfr  rs r,

CY4

It is very likely that metamornhism to troenschist

facies accomanied flate enolace:ent as thn metaarphic

mineral lineation is narallel to the initial senctrativn

schistosity e the chlorite in the natrix of the


cong.lomerates.

The second shase of is of a comTletely

diffnrent nature to 'r t'-=' It Is ==- more restrictc=',


ana involves certain amun",s of rataticn of thrust

slic(s, e.I. MH. 05(06530 .51aha---rtsrn.


The th=t s'ase is er.eily e,sen at the base of the

thrst slice. At the ary nar•

now chiolte sch'sts, a;:d :2.5sY,TC o'hart:: n



secon a-cy fent'Ire. Rennt»en ts • •d ae Hner F,

folde are found in ee cilorito echiste. 2hese
- 2

folde are alon nenrly all alanosin the aren.

Thrre as eecn develo=ent of adal 2lane clearar,c

in sonr of theec etinor folds.

, F)- 21tca.-dca -i

n•ss(v. 0::CoS 3O



A ; aw.-tor~. tr- (aA r iant, .3. es-ce CZ530

la. 6113° aff rf-c‘;-nal.)
^er



Fy i n tt - 3=. =".-0"--rc

jetris I"R R 3114 7t4ST,
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Gcod. i1iovstructur2re ver

distancis av;ny frda the tsr

be very localised.

The :71-).foldin: wr.; dtdc.vereS 1n

Minor folds trendin: 1C10°were found at

in the schists within the concjorbrote

There are d1sd ouen folds in the area, a lso

which werc disdOvered by aeas,:isd: thc

of the pebbles in the corcloa.erates naraliol to the

schistosity, fhis varied froa dioc aionT trer. s


- 0600ard - 240°, tLe dios bejn anyt. rc betwcen

and 12..By aeasurina the p1unTe of these cebbos

the dii‘of the li.h of a fold is obviously shown.

Faultinr, in area is very liatted and frea


the faults fourd at M.R. 102549010 and M.R. 018067720

where scdstdsity and jacoilite resdively are

bent by fault aove...entsuid:estr sini stral tear folilt

Froa this it is nssrae that the fau:it

the aain Tronhjomite body is of t'e saae tyce. The

faultin: is tho.n.t to be tte last tectonic aovercnt

to oc r,



	

11. - • Ita•-•••• •••••••,-- ••••II•-•-• •••• ••.- -••••• • • •-• •- __._J
11"Sat 1t ‘jtj."."- r'S-a .0 `4,irt 'i 40 lka- t `54̀-t r...41.wa Kts,11~-5

 -•• 1;,7 k 4o 5.5.b4.

	

Onc final :)oint jr tec nec is thot

tectonisn is partieul ri non-uni for tbrouTnout. Tiis

was easily discovered by sino:)lyneasurin - thc le

to breadti ratics o f DillOW 1zSas Tt iZ tcut that

	

are extr'.iie with a 1/b rpt2 o of about or 4:


However oillows with 1/b rcotios of 12:1 were found.

The extre"e case of is obvi found

alo;16:throct n1ucvihere "O11cws hove ce tec tcniso


that they have becae chlorite schists .



Abovt PLU..a j St. 1) 6 I

t‘teo: fCaas uiti, (1, rtko ia '
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Stratigraphic_Column

OnlY an approximate stratigraphic column may be

devised due to the complexity of the sequence and also

contemperaneous formation occured causing a certain

amount of overlapping.

Calc. Cong1.- fine clasts, non-chloritic mat:i:

Calc. Cong1.- fine clasts, chloritic matrix

Calc. Cong1.- large clasts

Trondhjemite conglomerate

Igneous intrusions? Jaspilite, marble band + vasskis

Greenstone aggl. ? Pillow lavas

Massive hornblende bearing lavas
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