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TheareaeappedwaabalweengrIdlInse74/58and74/30an ths
Aorge1/50000Saitdwl(shaet2129III)an4Junkerdal(shoet
2128IV)ahøstsreapeotivelyusIngtheihaltelvaAlveraa the
eaatørnboundaryof thaarsaand theødgssf theaapas the
westornboundary.

Thaareawaaaappadtroa2ndJuly 26thAugustlybband is
ahownaa thetwoaapsao001PeAYindthieveavrt•

Yor basoampa,borge1/50000ahe•tawereusedandduøto saoh
ot baasaapgtherswerilblowaup threetlattato aotaa efield
alipaoto enablesomeobaervatIonato be pu%dirsotlyon the
map. Spartfroaonesquarekflometrela thaaouthwestooraar
theareawaaentirelywoodødandunder• thiokvegetatIonoover
and thla,togetherw1thsarahandbogovertheaajorityof
thsweeternareaan4glaoialdepoaiteovartheeaetaademapplag
and oorreotpositionlng•xoesdinglydiftloult.Thebaesaaps
orlginallyarelnaourateand theneoesaityol uainga 3: blow
up,dus to laokof areal.photographaa:aoamo%inoreassthe
aargiaoi errorwhanlocat.enpolatoarstakenla thefleid.

Theareaoanbo ealdto oonaletdoainantlyof marbie,la vary-
Ingdegreno‘ pursty,andof osioaioasohlets,aloaaohlata,
andaaphibo,LItes,thewholesuootssleabelagmortor leasoale
throughowtandpyrItebeings uhtquitouasaineral.ThasepoInta
willbe dlastaaedln detalllater.

litratIgraphy
Atialeot aubdIvialanof ualls
SubdIvideduaite
Struoture
Metamorphim,related,to blaokandwhltaaarbleIn partioular.
Liatof apeolasnawithlooatIona
Loonoaloaapeota.
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th*proviousdisgraarsprosentsthostruoturalsmossasion
is intlioatedin thearea,thenumbersto therightof thekey
villbø avirdin futurerofersamsto unitsis thegroup,

Thoweappoarsfrosall theavallableovidoaoslotthis
aroato be • straightthroughauosessioafroavelsttosteittai
Thatis to saythatbedsin thevostst of themap La striletux».47
loverand liostruoturallyundernathsasuingbeisto thseast,
2basSa orosslagthearsafraavestto saattiasgossstrosturtflyr
highor.

the sgukralenesof ualt4 vithunits5 and6 and theyosaible
egtivaleaceot units2 and7 villbirdisovassdsadarthmir
separatsbeadIngalater.



thewholeor tbaarsawaa oorreotlarglayby aarbsspradoalaaw,
and tala zich rooks and thIs aade subalvlsIon ar ualtsextreaa

7/1nally lt waa deoldad to group rooka ot dletlaatIva
typa Lu losamprososaltj, togetber aad olassitythisas a ualt.,
As a result aastablages likebiotte sehlateandbistItsrlab
aotinal4toaaphibolitasoanbe groupedtogetheranddlatlagaLsbcd
troaadjacentoaloMick achIatandaioasohistnalts. ThisIs the
onlyeatistactoryaethod, whlob Ispractioable,Lorsubdividlne
th.area,but evenmo lateralvarlationala ZachasoX e partlicusr
grotpneoeamitatadthaLollowIngot thegroupasongatrIksana
watthIngthlslateralvariationto be eurethattheuaLtaappta
moa.LIveor mixkiloaetarsawayi thesamieas tbsonethea
beiagaapped.

MappInaunits11b.this411,1deaa aapup latoa •ertemot
logIesaadglvesriacto a structural,not atratIgraphio
susessalma.by thla It is aeantthatwberaasbedsaaybe atatad
oategoriaallyto be aitharatructurallyhigbaror lowertbaa
adjatentbeds,theyoan1n no waybe matdto be atratigzapla
highor Or lower,and la theageseaseao stratigraphicaleoluan
oanbe workedout,(axoeptpossIblyby radicametrio datIagot tiaJ;
aaphLbolites),and tbuaa •truotaralauoollasIoa ls akven.

(1) ITISt.

Tbla oevereda oonsiderableamountof thearsabutsamaost
prsdoatuantalongthaaatariveradge. SoweverSt wasoaly
ot aulsaacevalueaudoannotbe olaand la thesaaswayas
alltollowIngunits. A delacriptIonat the drittta notIaolvdc,a
hareas it la notdteasdasesaaary.
Suttlosit to aaythatns orabouldersorpebbleswerefound
in it,or whareIt badbeenwashidby stroaaa.

Theuattcontalned,black,blushareyandbaadedaarbsetogetbn,:
withsaaeharo1dalimarbles,thelattørrsagingLa colourtroa
grsythroaghredaandwhittikato greens.Theafflablbolitaswhl •

do occaaaionallyocsour1n theualtarsveryoalcareonaand
usnallyooatalapyrIti,theyare,nesdleasto say,$10£vary
1111~ algaltiamaos1n thisa aarbleun1t. Sahlataot aloaana
oalcaloavaristyareabmentla thebandedaarbleualtsataadla‘.
dowatroaaround380/155,butwherathieunitappaaraaga1aWnex
th.drittat 317/137tbsyamiabe acenin saallamonate,but
nenatheleastbsydo ocourand ladJuatstheincoalago olacti;)
aaterIal (aseessarilyflnegrained)troaa localscouresarsa
durlagdepositionot theoriglaalcarbonate.

Two separatebandsot thlaao oalledbandednarbleunitmeour>
ons,aa alreadystatedattondIngsouthtroa,80/155aadthe
seaondsouthwardsfroa580/140,bothbandsoaabe trand with
littlevartationinlIthologytroanorthto aouthof thearsa,



butbothart eovorodby drittholtorontho)44grid,upto,Sathosahoet tbaextromsoast•rnuulttho3110grsdand La
thatat thewostornualtths338grid. Mowevor,bothsaabe
pLekedup southot thloagalawithsaaa.Spoo& 1s a typloal
examploof thislithology.

Bothunitsarsvortioallyindistlagulsbablofrommuthothere
a Saotwhlohpososproblomsma willbe seonlator.

So simllxrare thelithologlsoof thosotwounitoandso die-
tlactoadoomparedto therosto£ thsrooktyPos.that1% vas
origlaallythaughtthatbouthoouldbo 11m1tosLi thssomsstiacturs,
and thSsSnd. osuldstillbo apossibility,umfortnimatoly
howevarthsbaudsdo not ahowanyowingla strihethatla siga1-
£1santia thlsoonolunion,and4/sappoaruaderthodrittLn tke

Irk nortboastas theadjaosutaroawhorsa possibistoldolosure
ooliSdhavobosuond thusno ooaoluolvoprootoouldbo gaLmed
boxe. Ia thesouthwast,af:i:uluan adjaoantarea.thsygo
off thiemapsnd showno sw la strikosither.thuslt 1s
ooao..aoredthattherelo no ø otursbøre,bu*purelytorthx
negativereasonthatno proofof ltsoxistenoooanbo obtainej.

Thedlpalooin bothunitoot thisbando4marbicsromalnly
sastox..yelthoughbothunitsarehighlyorenulltsdandoontorbc.
also1a thesouthoflho arsa,thobandedmarblotormstho
toati.:xeoutsidoRsklandandhoroøsvorslwooterlytipson
in th1xbandedmarblo wsrorocordodbutthis10 anoeslouo1Y•
oauastheshootdipix to thesoutheastand th000anonalous
dipsxspreeentrsoultstakan1n minororenulatIons.ThIspolat
is bostbroughtoutby ratoreasoto thotigurobolow.

XV 1111

•
Shoot dip to IIIC

Dip of afror forlds to 1N

3 sotros

Dus to lockot prootos a struotureLavolvIngthetwobanase
marbaoslt 1s thusdoomedallomaryto ooparatsthem1n ths
struotw4alsuoossolon,thaunit1n thewestbaingstrusturall;i
lowertbanthatin thssast.

Themarblsla obv1ouslybandodwithdarkandlightbaudoof
vary



very couse oaleSteforningths rook,the bandsvary in thlok-
nesa tron1 on up to oa. 26 on, but usuallyebowa narke cone
foraitywith one another.
Two phaaosoS netamorphisaare shownIn tbanarb.e(dieouasea
undc,snotanorphisaet the lend)and it waa the tarstof these,
prseunablydartngthe oaledontanorogenywhlahhave thenerble
Its baadedstructure.
Tha4 lt le csasideredthat thsbandeot the baadødnarbseara
s000ndaryand due to metanorphiasegregattons. ninera,sand
not prinaryfeaturesot up withinthe narbilaat tha ttaeol
in deposItionsa a sediant.

Pyrte iu ubiquItouatbroughouttheaenarbsesaad Indeedthrothr
out the suceessionos the wbolearea and monet/aes nay abow
nartedconoentrationla indivIdualbandewithinthe un1t.

2/11-aanaednarbleproovedan exoellentnarkedhortan la saip-
pink;thearea and ilMee lt fornedfeaturesoca:14be truced
eesz-y.

'‘.• ø Ye b Wi i .1.t .

Thit.ocour as a nalnly whltenassiveaud aaccbehrold4L
ualt,aad ss probablya !Ulasor åuata faoleseertatioao- ti.t
abovebanaedmurble,li.doesnot reappearaStes thedrist;au‘
thic togetbarwlthpoor erposurelsadaone to r4Øøet to the
ideu thiLt1. is a lensof thsbandednarb.e.

2b1aasrbsestarteat 352/148and baa the abovecharaotertatI!J„
In atdstfonto thialenaesos annh1bollteupto 30 on oocusla
it aad thadeare orameedtull of pyriteeakedraånd •nhadra
eonetinmaupto 3 on aoross,but uauallyonly0.5 an oubes.

The valtprobablyrsprasents• losaldspositof alternating
very purc ealo and nuddyoalosedinentswIth organio1ran,
berorsnevamorphlam.

'histsap4


t.

Thass threeualtipar. dlsousmodunderthe eanabeadIngbecauaG
untt 4 whan it reappaarsatterthi driftaroundthe 33gzitålla:-
la capablatofsubdivisIontntotwo unIts,5 and 6 givingrlse
to twe structuralcolunad;h1thersideof this grid.

1.4 the followlne a000unttheyare dealtwlth aeparatelyttt
nun bc remenberadtbaton an overallatructurtlsuccectleno
tha wholearaaunIts5 and 6 wouldbe equIvaiettto unit 4.

Unit has 1ta nedlunpolatat 380/145and oan be traimaalth
enaflvariattonupto the 35 grid line.

The unit consisteof a varlablebotchpotobos wooks,trEzatt.,
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andaotlaolitsnarblos,nioasatata,Chlarltosobists,radand
groonnarbles,aotinolitaanphibolltas,bistitsapplabolitos,
biotitsashists,suartsvoinsandoaloaloaaohlats.Itsaubs
divisionas a uratLa nadsposelblsonlybsoanasitaboandarloo
arsolsarlydotLnsdaa funotioaswiththatwobandodnarblos
alroadydisoussod.

Tbaunitis ossontiallyoonpossdot aaphibelitumaarkactinolitoaad
trenolitson woathsrodsurfams. ThaamphibolltesarethIok,
sosetimmaupto100yda.and shownuchwatberingsS pyritoorya—
tale,wherosstbmsarblosasovoidof pyrit*In anyssaatgaantity.
Tbarookaarebighlytoldedandthersis ovidenoool * atelesot
throughsandoulniaationsan soalesupto0.5bahbothaoroasand
alonsstrika,therooksdlpnalnlyto theøsstat Mfl aagleaand
ozposursis vorybadazospton tbaonsroodoromiLasthoaraa,
becausothaualtis tbaaltoot a valleyoarm‘doutby glaolaland

411,	 fluvlalaotionbotweentbatwobandodnarblosmatbasbanosthLok

glaolaldopooltaabovsit,thusseposursta stroassandbighpolats
la thaoalynsaaaof idoatityingthoInuarpartsof thaunit,
althaugh,as alrsadystated,itoboundarlorosabe nappodwith

41 comparativeoacaraoyasainatthabandednarbis.
Thisunitobviouslyrspromestanoranuddycoaditionsof deposition
thanthomsprsvailinswhasthsbandodaarblowaslaiddowa.

Whantheunitsmorgosfrontbsdriftbolowths33grLdtheLaormasa
is anphibolitoandsobiatwhioliwaabsoonialsapparoataa tbaori—
glnalunitwaatrsoo4southis aowovsanonsapparantleadInsto
aa assysubdivisioaintos schistandblotitsamphibolitobothot
whichloreolotinotLosturso.

lhat5. theanphibolitounit.la thanoroeastorlyoi thetwoaed
oomuraIn partaas a soarpforninga boundaryto a rsoantiynato
movar balowtho53 grid. TbaInittoonststsot veryooarso

biotitosohistawithblotItoanphlbolitasmadanshibollts
ffit::andunitswithinthisasinunit. Thounitwasnon oaloaed
thustherswea• oomplotsobangstonuddydopositionLn thaoriginal
Oitoof sedinantation.

1111 Unit6. Thsoalosloasohistandnicamobistunit. tbaunitaiso
alsocontainsthaonaasionalanphibolitobandbutthsproaonsoon
ltswestornboundaryot tbsbandodearbloandon ltssastarn
boundaryof thaafflphibolitonabsthlssøssnblassquiteoasyto• distingulahsedplotboundiariesfor.

tho sobimtsvarytronblotitsto numoovItsandamallamountsot
caloindleatopoosiblyaa socueulatainot osrbonatstronorganic
soouroos.Dipaarssastariyas indeadthøyarsthroughouttha
areaIn senaral.Pyritsagainoanbe asonto bm ublquitousbut
La nowbaronsaras largoaeountssa La thebandednemblsunits.

boththessunitscaabo tracodto tesaxtrenssouthof thoarea
withhardlyanyobangsla lithologyslacatholrfirrtoosursnos.

Thiaualtoonesla around545/137 oanbe asonto be only•
looaldoposit.It La surroundedon:onosideby bandadnarble
and on thootharby osloaicasohistsand.narbiosedthusSoraa
a distinotllthology,itaboundaryhowavsr,la quitodittioult
to traosall thswayroundthaoutoropbscausaAt outoropin
saveral100tt.vertioalpersoiploos.-



AlEG tne aaphibollte where beat enposeo is funcetbalble bein
bcmc wa,y dowu n 200 ft. c 70 metre vertfc-s ciffs but

fortun,:tc:ay oueurs euough iu leolated outcf,:pacu ucceasIbit

it, boundury to be murked with renbonabatnccurescd.
It enci,te escentlusly o. amphibollte but occaa.tuul tchit
bunc can be plened out und even smull metrblebalson,but
whti tec unit la cut thiough by Strekanb which mast netnisce
atuc, poesibie. It can be seen Lo strike out bch ti,outhanc.
zsorth ii not sorm un Importantpart ci the succebsion
enly 2ib..y repreaentlugu locul fulauut os auudy muterlas
durio ort&tuul deposition prior to metetmorphisaS caSc

r-ch .e,iLtsestt.

"iern mf 4 eo s ab mi â1ochist min bol'te.

.111 sult irm a majoi eubelviefonof the lur( t Unit on
mnp, c:arble unft, this unit belng separnted k M the s..b ,
On t 01 iti extru mica content.

uue n., that tht aubdivinionf. on the cs
; olåtiAilis2 beth umphlbolite a c‘

cnsc saea reenb, wherenu Itt Liater uult, uult 1-, is a pb.,

enly occusionslumphibositen these tter wnea

they eccur being very thiu.

Ihe cs unit s nre very mlcaceoua cn-c mic„ chiets
elppat nt high ungles to the eust the bouneury ith ite
beln: in severulpluceb by quite dictinet break in

blop ,saeclualyin the south. hert the rocks become muen
mcre Isf.accouunue it ib only possIble to Identi_y tnem et:L
belou;:sneto unit 9 by foilowritgthem along atri.;cend wutei“,
thls t:aeuaS change takt psuce, this doue tht ;:t±bblviob1:
eabi , ecogni,ed.

	

10.' unit beth succ

1n tb--noth ,atarbtanå)1J0/1)bthe unit ic cutneSy maaallie
whit- murble with vtry cecasicutl414.phiLOIL

	

6: pir:kedup nue alstfuguiehedfl'omita aLjucant ca
mfee n4_ ealt, emphIbollte partness (the lhtte., be ee,_,
wstr ,.).

lowe :he eouth more micu creepa lu nithough
etiL ,a,t.ssi_ubic nue in the extreme ocuth we
enu thie metu enle eonglomersto,
upU 1..Q2,ik IØUk;sj studnre elonguteeper_ ,c1 tc th*

	

,schi lhe apebblea" ere entartly quart._.e.•

narbt OCCUrb in ubdudance togeth,:.
Sclo• ,ne etenulatfonos boda, uud One bre.:eb_
Ljult L.

i.  .tSzetIVeid Vi'b.å.i CZÄe AL it
bbe -,ktk',,nikkat ‘4.:k the fueomfug os sQ.Maieb
Luit bb wbb isecebziitz.AC ib

with Muct,

uome 4t

un1L.

LAS

• quust- petb
_ae
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The unit eemesLa around370/126and gete inereasinglywider
la an Z/W 11~6.toverdsthe 6,W. Due to thepreseaseot
smalldome like struoturethere.

Tha sheetdip struotureot thlstold is givenin seetion374.
an the soaleteroseseotionsbut an indioationol the extreme
oreaulationof the bed le givenbelow,

600

Matras

300

trait
(10)

Unit unit (12) unit
(1)) (11)

400


300

200

100 Vait 14

0 ka 1 ka 2 ka 3 ka

The uniteonsistsot miosand garnetaloa sehisteLa the
northforminga abarpoontaotvith the puremarbieot thepze-
oesdingunistbut vben tracedsouthwest theaegiveplaos to
* oa c amphibolitevith •mallred pit markadue posalblyto
the vesthtringet soae lronrioh oaloiteand probablysome
feldsparalthoughthislatterla not eertala.
The rook is quitedistinetiveof thislithalogyand formsan
easysubdivisiembelngborderedon both sidesby pure marbles.

The ninorantiolineit forasis breaohedby riversin theZi
ca£it eatent,and whereit dies lovgroundof the samereek
typela 000upiedby lakee.

The unit ls deminentlyone og mioa bandedpurevbitemarlueaa
in theSartha smalleaouatot aloa sohist. 2k boundaryof
the unit is easilydistinguishadas the unit ls arandw1ohed
betveentvo amphiboliteand sohiszt

The marblegradeefrompurevhiteto bluegreyaa4 is usaally
very oparsegrained,satioharoidaltaolesis absentexeept1n
the aouthveøt,in the southvest theaioa beeemesquiteabuns
dant and lormebandsshovingextremeorenalationaon seaies
varyingtrom 6 oa to 10 metres.
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tbamaitatayaea s narbieto theweaternboundaryof thenap.

tbaunitla verypoorlysrpopoddustovaetGita 11£beg,narah
andgiso**1debrie.

Zewevortherookaeonniataof radiatingaotineliteoryatalala a
groyisbaotinaliteanånioanatrix.

thenagrity of ozpeaureadlp saeterlyand theunitia napps4alnost
eatire by uaingthsanallteatursthat1% toimaaa narking
boundarea. thia,ahortot diggiagthowholeareaup waa thoauly
oneavallabletonap thmaniton.

thiaunitla distingulabedfrontbelattersolelyon tbeineoning
of narbieleame,andtheoxiatoaseol narblsbandain theaaphi-
bolite.

LetlealiteLe atillthedoninantamphiboloandtherookahavobeoone
ashdarbarandaohenaeolve.Overthshalfkileneteraquareof
auggimtelt•mpoeureof thimunit,espornmeof therooklo adequate
alsoughtonarkfarlydeinateboundaries,butovert biggararea
amOhbetterexposureis aeoesearytonarkboundarieswithoortainty.

theunitLe narkedby thainowaingof aLoala thaeaphibolitee
whinhkgivosthaactinoliteradial.a nuchhigherAslialtionbeing
aatin a whiteaioabaokground,theaaphiboliteaarereally
asphiboisalcaashista,but tberela auoha oonalderableanount
ot aaphibolethattheabovetitleet theunitZa doesedneoesaary.

GaraetaLoaaohlatfornsaons25%of ti.unitsadliarasteoutur
withanphibel.in thoanphibolitna.

Ispeaureie sztreaelybedandonlytwoszpoaureoLa tO glacial
planedaurfaosooeurin theareain theextrossenorthweatoornor.

Zeweverslightlybettererposurein theazwato tbanorthof ths
appiagareaenabledooaveaLentboundaryto be drawn.
Zoweverthetwostremeototionswherenoatof theintornationsa
thieunitweregatheredproovo4laadoquatoto foraulatedipand
atrikeroadingoøn,booausetharookawirefartooorenalatid
andt largeensughoutoroptoprooveshlietdipdidneteziat.
Zaposureon tbøadjaeontoaloasphiboliteunitSa thressases
gaveeonolualvesaaterlydipaeventhoughthenajorityof the
aterooronulatioaadippidwsat. theabsetlipot thiaunitis thua
deeniedtheasnsaa thelaotunit.

Zspoeurehowsvar,La farfroagoodand.Zortbanext4 kn west04
betterandthasexpeauresandeseureloasonhldetheareaproond
to bs a wasteof tieedueto glaolaloover,bog,andourprising
Laoreasein lakea. thueit waanotposeibloto usethiaadjaoent
aroato eat out tbaatruoturein meae,bewevera generaloone
tornitysasnala etwrywayto be indloatod.

•
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The•traotareot thearsa la wellsasain thetbroeorose
seotIons,TromtheStrsttwost themeIt oanbe sasatbat
tharsSa a ganeraleaaterlydlpto all tberooktaltsfrea
eastto westandao struoture,justa stralghttbroughaøqseaoo
as alreadyladloated.

On tbaUst orosaseotiona atnorantliornoaabe seaa,but
thisIs Is ao waylargeand•fiectaoveraa artaei a tew
squarekllenetresonly,thereatot thesequenoeol thls
ssotlanis agataetralghttbroughwithstnusturallylowerbets
to tbawest.

MInerstructuresla theahapeor nlorooreaulattonoapto1 sistr.‘
la eressseotionalarsaareverycoenonIndesdandglveano 
naleasdlprtadingsto thesbestdlpta allotes easea.
Allbedsaroaloroorenalatedandthestralghtlinessa tbe
orosssootIonarepresentsheetdlp,true pleturesot thebeds
woaldabowthisaloroereaulattonbutas theselattsreaanot
be pat la szaetlya far betteridetla givenof thestrusture
whohjusSasIngstraIghtllnes.

An exellentaxampleot anonalousdlpreadIngsdue to thta
siloroerenalutIonha beendinaussedundertheblackandwhits
bandednarbiegroup.

So ar4oratraotureoanbe Soundla thlaareaon theresults
o. thissurtagenapplag.

Å stxusturolavolvingtbetwobandednarblelltbøllglesbao
baenintornedwhandlaoussingthesemalts,butne eoparete
proeso.iIt exlateandIt la tbuadeenedto be absent.
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Obvinaalya disoussIonof thematamorphlamduringtbs CaledoaLL4
orogenyis not oalledfor bare and 1a aot latsaded,
lbat ia latendeduadertblebsadIngis a desoriptlenot aa
ossoureaosst utwotoldpbasea1n the blaokaad idatemarble
lltholsgy.

The oeouremoela at 377/158wherea roua le bilagblaatedrouna
the bettoaei tas bIll, tbe blaokamd whItemarb40lithelogy
baa ban metamorphoesdOurlagtha oalsdonlanarogenyLa a
majormetamorphleatagsdurIngthiaorogenyaad the banded

411 apparanoe baa beem impartedto 1% by tbamet4m‘rphicetteat,

At tha abovelooalitys000mdaryoalogetevelnaout tba baaded
marbleaa In dlagrambalow.

karble

anoadatysaleItaniaa

Soms 10 yda, (o) 9 metroaaway Srom tbiethe asoondaryvslaa
bava theaaelvesbeau iolded.

Marble

tseemdaryealeltovelaa

Tb1a auggeststbe

(1) Main astamorphIamo1 the sedlmsataImpatiag ban,ed
appearemos,
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(2) Vbiatagby oaloito.

()) Durtaga psxdM of pooaiblaatroaarslisfez •gaillbsatloa
thoaasblsaadvoiaoaloitoworeagalatoldød.

GrVera biggssaroawithbottorozpoourea waoloaerioaot tua
poasibla/g toldaoouldbo aooaaadit la possibisthataome
of thsateromaulationaoa thablgalytoldodbodala tha
woatasost talasdause.

•



ti

6pootean Locality


380/1445

Dopoription

ActlnoliteachlatwIth auah calci**
aaallpyrItieorymtalarock lightia
colouraparttroaactinolitewhich
black.




30" 3, 3W144 Strik*224°111Calo troaolio rook,tremolit*Ilbroo

37s5/143 ~81n aon caloamphibolite.SPie




3,6/142 514htly caioauphibolite.

• jabLa 3765/141 Kicacaouaamphibolite.




kaiLl 5-13/1535 Aaphibolite.

• ing—a 31;/116 ffiloaaohlatwsth largeaaphiboliteor-
ataleaad nth yeina o‘ blatit*rean2

aoroaatho rook.




lassa 366/158 Caloblotit*aaphibolite.




346/1,9 iandedmioa,actinoliteoaloit*pyrite
rook,weatheringyelsowaad black.




IJSIL.JL 3-4/136 Illackand white•peokl*4aaphibolite.




370/155 alaakaad whit*aarbo.




joscaL &
 369/154 Maersivecoarsegralnedmarblos.




at.L.1 369/1525 layeredcaicblotiterook.

• kiaLS 3765/1475 Maasiveaotinaliteaaphiboli* rook.




lass-2 3765/147 Caloactinoli:oaaphiboiStewith




itus—a 377/148 hiotit*aaphibolequartm




- suas

5,4/152 Maaalvegriryaaphibolit*.




iir40# 3,435/139 Co:oauacovit*echleteoithpirita.




U 349/136 Caloaotinolitealcogaraetachlet.




3:9/137 daphibolitewith adollqaartasegroga




hassa 350/137 V. siallarto apecV.
• laust 3595/136 Marblewithauch blotit*aaphibal*aat

pyrite.




3495/136 Maive quarttyasrbl*.




jiggsmak 3495/136 Maaaly*quartaynarble.




"Spoo 1 3495/137 Calcalca sobletwithpyrite.

“:4413
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Speolaen Loaality Daaoription

2222.2 344/1409 Darkgrey siatble.

36)/1325 Bliphtly oalo aaphiholits.

)60/1265 Spottedsarbiaandparomåtatiasichls.

asest >40/124 Anotherspottstaarhia,pasibly saasoao
wåthalipbtlysohLattlaihands.

lasst 362/1255 lferysioaosousaarble,weatherinahrowa.

LUML.2. 3675/1164 haphibolite.

inta 3i6/113 Quartsaiaarook,aloaLarmsplatsaaad
layorsLa tnoquartsandsplitsreekintli

plaass.

hatit..2 366/150 QuartsSiotitsaaphibolito.

1LLL.12 Nullandvoldå

-Isali. 353/14s 811gbilyoaloloaaphiholitowithpyritot:aik-,
posaiblyanaloopyritt.

Aatail 358/113 Graphitia oaloblotitssohistå

katila 348/104 Caloaioasablstå
åanst 343/106 Caloeloaachistå

ii2»...12 344/93 Garnat aotinalits aiaaaohist.

atto16 34"4 harble

ali 34')/14 tiameaarbisw.Lthaloså

9 Åtatill >80/114 Aaphibolito.

1,42_12. 344/99 Garnatalcaaohlot,

.alia 343/98 Mioasohltåtå

inal. 577/107 Garnotanphibolits.

latia& 34/101 Aotinaliteaaphibolito.

åau-ia 337/138 Caloaiaaaaphlbolobandedaarbay.

katat 336/155 Micaosousaarblså

18222..n 335/135 Kloaosousaarble.

. au.a. 335/134 Grolyalightlyatoaosoasaarlaså

122Ca 334/134 8aaoaarbiswithblotitoisas.

iitua »25/1325 Apprentableamoantsot r darkaloain
aarbia.

assit 300/908 Voryoaloloaotinaliteateaparnetsobist.
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Zocality Uscriptios

310/1225 Monoaloteastinalitsalossabist.

33/270 8°°/$604)11dip.0a.toaleaherabisadereek
t‘ramSeatursbehladlaksat:this

$)4/1025 Sandsdeloa,quarta/plagi•wainacklat.

$27/106$ iandedoalesicaschlat.

510/104 IfoxycalerookwIthsica.

3,*199 Slightlyoslolosotimalltssicaaohist.

$G1/104 Quartapflbi.la c4LAI(very)alcasohist
astsconglossrate.

$10/98 Ca.csaphiboliteunita.

37:197 Aetinoliteakosschist.

355/134 Amtiaolitsaaphibolits.
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2WSros tisabanda:411of pyritetbsaroais barreastalaaad la of no soonoaloiffortanas,aa taraa a
surraossoMoly C4A deternina.
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J. WatlIng.t

114;4.fiRea«.4222i1A

Area ma ed.
The area mappedwae betweengrid linee74/38and 74/30 on theMorge 1/50000 Saltdal(eheet2129 III) and Junkerdal(eheet2128 IT) eheeterespectivelyueing the SaltelvaRiver se theeasiternbounderyof the area and the edge of the map ae theweeternboundary.

oduction.
The area was mappedfrom 2nd July - 26th Auguet1966and ieebownon the two mape a000ffipanylngthiereport.
Por base mape,Korge 1/30000 abeetewere weed and due to eachoi bame maps therewere blownup threetimesto act ae ofieldto enableeome obeervationsto be put directlyon themap. Apartfrom one equarekllometreIn the southweat cornerthe area was entirelywoodedand undera thickvegetationcoverand thle,togetherwith marehand bog over the majorityofthe weeternarea and glacialdepoeiteover the eastmade nappingand correotpoeltisningexoeedinglydiftloult. The base mapeorigInallyare inacurateand the neceeeityot usinga 3x blowgp, due to lack ot arealphotographealeo must Increasethemarginof errorwhen locationpointaare takenin the field.
Tbs area can be sald to consietdominantlyof marble,In vary-ing degreeeintpurity,and of calomIca achlete,mloa schlate,and amphlboiltee,the uhole eucceselonbeIngmore or leam calothroughoutand pyritebeIng ublquitouemineral. Theeepointswill be diseiseedIn detalllater.

The re r i d videdaa fo lowet

8tratigraphy
lasieof subdivielonof uniteSubdividedunitie
8tructuro
Metamorphism,related,to blaokand whitemarbleIn particular.Ilet of speolmenswith locationsZoonomicaepects.
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llaok and whitebandedmarble

White massivemarblewith pyriterioh amphibolites.
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1. Stratira •

The previousdiagramrepresentsthe etructuralsuccessionwhich
is indicatedin the area,the numbersto the rightof the key
willbe used in futurereferencesto unitsin the group.

Thereappearefromall the avallableevidenceon thismapping
area to be a straightthroughsuccessionfromwest to east.
Thatis to say thatbede in the west of of the map is structurally
lowerand lie structurallyunderneathensuingbede to the east.
Thusin crossingthe area fromwest to east one goes structurally
higher.

The equivalenceof unit 4 withunits5 and 6 and theposeible
equivalenceof unite2 and 7 will be discuseedundertheir
eeparateheadingelater.



2. Basis of subdivisionof units.

the wholeof the areawas correctlargelyby marblepredominant
and calerichrocksand thismade subdivisionof unitsextremsly
difficult.Pinallyit wae decidedto grouprocknof distinctive
typeIn lose-proscenity,togetherand classifythisas a unit
As a resultassemblageslikebiotiteschisteand blotlterich
actinoliteamphibolitescan be groupedtogetherand distInguished
fromadjacentcalcmica schistand mica schistunits. This is the
onlysatisfactorymethod,whichis practicable,for subdividing
thearea,but even so lateralvariationsin facneof a particular
groupnecessitatedthe followingof the groupasongstrikeand
watchingthislateralvariationto be sure thatthe unit mapped
somefive or six kilometersaway is the sameas the one then
beingmapped.

Mappingunitslike thisdividesa map up into a seriesof litho-
logiesand givesrise to a structural,not stratigraphic
succession.By thisit is meantthatwhereasbedemay be stated
categoricallyto be eitherstructurallyhigheror lowerthan
adjacentbeds,theycan In no way be said to be stratigraphically
higheror lower,and in the age senseno stratigraphicalcolumn
can be workedout,(exceptpossiblyby radiometricdatingof the
amphibolites),and thusa atructuralsuccessionis given.

. The subdividedunits.

(1) Drift.

This covereda considerableamountof the areabut was most
predominantalong the main riveredge. Roweverit was only
of nuisancevalueand cannotbe claseedin the sameway as
all followingunits. A descriptionof the driftis not included
hereas it is not deemednecessary.
Sufficeit to say thatno ore bouldersor pebbleswere found
in it, or whereit had beenwas hid by streams.

2 and Blackand whitebandedmarbles.
The unit contained,black,blushgrey and bandedmarbletogetbsr
with saceharoldalmarblee,the latterrangingin colourfrom
grey throughreds and whitesto greens. The amphiboliteswhich
do occassionallyoccurin theunit are very calcareousand
usuallycontainpyrite,theyare,needlessto say, of very
minor significancein thisa marbleunit. Schisteof mica and
calcmica varietyare abeentin the bandedmarbleunit extendine
down from around380/155,but where thisunitappeareagainafter
the driftat 317/137theycan be seenin amallamounts,but
none the less theydo occurand indicatethe incomingoi clastic
material(necessarilyfinegrained)froma localscourcearea
duringdepositionof the originalcarbonate.

Two neparatebandsof thieso calledbandedmarbleunit occur,
one,as alreadystatedextendIngsouthfrom 380/155and the
secondsouthwardsfrom 380/140,bothbandscan be tracedwith
littlevariationinlithologyfromnorthto southof thearea,



but both are coveredby driftheltoronthe 344 grid,upto,
In the ca.ssof the extremeeasternunit the 320 grid and in
thatof the westernunit the 338 grid. However,both oan be
pickedup southof thieagainwith ease.SpecK is a typical
exampleof this lithology.

Bothunitsare verticallyindistinguishablefrom each other,
a factwhichposesproblemsas will be seenlater.

So similarare the lithologiesof theeetwo uniteand so dis-
tinctand comparedto the reet of the rock types,thatit was
originallythoughtthatbouthcouldbe limitesif the øamestructUre,
and this indeedcouldstillbe a possibility,unfortunately
howeverthe bandsdo not showany swingin strikethat is signi-
ficantin this conclusion,and disappearunderthe driftin the
northeaston the adjacentareawherea possiblefold closure
couldhave been and thusno conclusiveproofcouldbe gaIned
here. ln the southwest,againin an adjacentarea,theygo
off thismap and showno swingIn strikeeither,thueit is
consideredthat thereis no structurehere,but purelyfor the
negativereasonthatno proofof its existencecan be obtained.

The dip also in bothunitsof thisbandedmarbleare mainly
easterlyalthoughbothunitsare highlycrenulatedand contorted,
also in the southof:thearea,the bandedmarbleformsthe
featureoutsideReklandand here severalweaterlydips on bands
in thisbandedmarble wererecordedbut thlsis anomalousbe-
causethe sheetdip is to the eoutheastand theseanomalous
dipsrepresentreaultetakenin minorcrenulations.Thispoint
is best broughtout by referenceto the figurebelow.

NW BE

Sheet dip to SE

Dip of ainor forldsto NW

3 astrøs

Due to lack.of proof of a etructureinvolvingthe two banded
marblesit ie thusdeemednecesaaryto separatethem in the
structuralsuccession,theunit in the weatbeingstructurally
lowerthanthat in the east.

The marbleis obviouslybandedwith darkand lightbandsof
vary



very coarsecalciteformingthe rock,the bandsvary in thick-
ness from 1 mm up to ca. 26 cm, but usuaflyshowa markedcon-
formitywith one another.
Two phaeesof metamorphiemare shownin the marble(discussed
undermetamorphismat the end)and it was the firstof these,
presumablyduringthe caledonianorogenywhichgave themarble
its bandedstructure.
Thus it is consideredthat the bandeof the bandedmarbleare
secondaryand due to metamorphicsegregationof mineralsand
not a primaryfeatureset up withinthemarbleat the time of
its depositionas a Bediment.

Pyriteis ubiquitousthroughoutthesemarblesand indeedthrough
out the successionol the wholeareaand sometimesmay show
markedconcentrationIn individualbandswithintheunit

Thisbandedmarbleproovedan excellentmarkedhorizonin map-
ping the areaand sinceit formedfeaturescouldbe traced
easily.,

Whitemassivemarblewith ite richam hibolites.
This occursas a mainlypure whitemassiveand saceharoidal
unit,and is probablya leneor justa faciesvariationof the
abovebandedmarble,it doesnot reappearafterthe driftand
thistogetherwith poor exposureleadeone to resortto the
idea thatit is a lens of the bandedmarble.

Thismarblestartsat 352/148and hae the abovecharacteristics.
In additionto thislensesof amphiboliteupto 30 om occurin
it and theseare crammedfull of pyriteenhedraand anhedra
Bometimesupto 3 cm acrose,but usuallyonly0.5 om cubes.

The unit probablyrepresentsa localdepositof alternating
verypure calcand muddycalcsedimentswith organiciron,
beforemetamorphism.

	

( . and 6

Actinoliteand tr oliteschistewith mica echisteand
am hiboliteand marblebande.

Blotiteschlatand biotiterichactinolite hibol te.


6 • Calcmica schistand mica schist.

Thæ.ethreeunitsare discueeedunderthe sameheadingbecause
unit 4 when it reappearaafterthe driftaroundthe 33gridline
is capableof subdivisionj.ntotwo units,5 and 6 givingrise
to two structuralcolumns;éithersideof this 54 grid.

In the Sollowingaccounttheyare dealtwith separatelybut it
must be rememberedthaton an overallstructuralsuccessionof
the wholeareaunits5 and 6 wouldbe equivalentto unit 4.

Unit 4 has its mediumpointat 380/145and can be tracedwith
amallvariationupto the 35 grid line.

The unit consisteof a variablebotchpotchof rocks,tremolite
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and actinolitemarbles,mica schiste,Chloriteschiste,red and
greenmarbles,actinoliteamphibolites,biotiteamphibolites,
blotiteschiste,quartzveinsand calcmlca schiste. Its sub-
divisionas a unit is made possibleonlybecauseits boundaries
are clearlydefinedas functionswith the two bandedmarbles
alreadydiscussed.

The unit is essentiallycomposedof amphitolitesand actinoliteand
tremoliteon weatheredsurfaces. The amphibolitesare thick,
sometimesupto 100 yds and showmuch weatheringand pyritecrys-
tals,whereasthemarbleeare void of pyritein any greatquantity.
The rocksare highlyfoldedand thereis evidenceof a seriesof
throughsand culminationson scaleeupto 0.5 km, bothacrossand
alongetrike,the rockedip mainlyto the eastat high anglesand
exposureis very bad excepton the one road croseingthe area,
becausethe unit ie the eiteof a valleycarvedout by glacialand
fluvialactionbetweenthe two bandedmarblesand has hencethick
glacialdepositsaboveit, thusexposurein streamsand high points
ie the onlymeansof identifyingthe innerparte of the unit,
although,as alreadystated,its boumdariescan be map;edwith
comparativeoccuracyagainatthe bandedmarble.
This unit obviouslyrepresentsmore muddy conditionsof deposition
than thoseprevailingwhen the bandedmarblewas laiddown.

When the unit emergesfrom the driftbelowthe 33 grid the increase
in amphiboliteand echletwhichwas becomingapparentas the ori-
ginalunit was tracedsouthis now evenmote apparentleadingto
an easy subdivisionintoa schistand biotiteamphiboliteboth of
whichform distinctfeatures.

Unit 5, the amphiboliteunit,is the more easterlyof the two and
occursin partsas a scarpforminga boundaryto a recentlymade
resevarbelowthe 33 grid. The unit consisteof very coaree
grainedblotiteschistswithbiotiteamphibolitesand amphibolite
lensesand unitewithinthismain unit. The unit was non calcand
thus therewas a completechangeto muddydepositionin the original
site of sedimentation.

Unit 6. The calcmica schistand mica schietunit The unit also
also containsthe occassionalamphiboliteband but thepreeenceon
ite westernboundaryof the bandedmarbleand on ite eastern
boundaryof the amphibolitemake thisassemblagequiteeasy to
distinguishand plot boundariesfor.

The schistsvary frombiotiteto muscoviteand smallamountsof
calc indimat,3possiblyan accumulationof carbonatefrom organic
scources. Dips are easterlyas indeedtheyare throughoutthe
area in general. Pyriteagaincan be seento be ubiquitousbut
in nowherenear as largeamountsas in the bandedmarbleunits

Both theseunitscan be tracedto the extremesouthof the area
with hardlyany changein lithologysincetheirfiratoccurence.

8 • Am hibolitewithmlca schisteand marblebands.

This unit comesin around345/137and can be seento be onlya
localdeposit. It is surroundedon one sideby bandedmarble
and on the otherby calcmica schisteand marbleand thusforms
a distinctlithology,ita boundaryhowever,is quitedifficult
to traceall the way roundthe outcropbecauseit outcropin
several100 ft. verticalprecipices.



Also the amphibolitewherebestexposedie inaccessiblebeing
somehalf way down a 200 ft. c 70 metreverticalcliffbut
fortunatelyoccureenoughin isolatedoutcropean acceasible
alopesfor its boundaryto be markedwith reasonableaocuracy.
It consisteessentially amphibolitebut ocoasionalschist

bandecan be pickedout and evenamallmarblebands,but only
wherethe unit ie cut throughby streamewhichmake detailed
studypossible. It can be seento strikeout both southand
northand does not form an importantpart of the aucceesion
onlyprobablyrepreeentinga looalinfluseof muddymaterial
duringoriginaldepoeitionpriorto metamorphiamof a calc
rich sediment.

• Ve micaceouscalomica schistand minor bibolite.
Uoisunit formaa majorsubdivisionof the largestunit on the
map, a marbleunit,thisunit beingseparatedfrom the marble
on the basesof its extramica content.

One can say that the subdivisionis on the basesof the fact
thatunit 9 containsbothamphiboliteand a predominanceof
calcmica rocks,whereasits Bisterunit,unit 10, is a pure
marblewith only occasionalamphibolitestheselatterwhen
theydo occurbeingvery thin.

The rocksof unit 9 are verymicaceousoalcmica schlets
dippingat high anglesto the eaet the boundarywith ite sisterbeingmarkedin severalplacesby a quitedistinotbreakin
elopeespeciallyin the south. Here the rooksbecomemuch
moremloaceousand it is onlypossibleto identifythemas
belongingto unit 9 by followingthemalongetrikeand watch1ncthisgradualchangetakeplace,thisdone the subdivisionis
easilyrecognized.

10. Marbleunit both saccharoidaland massive.
In the northat around380/135the unit is entirelymassive
whiteand pink marblewithvery occasionalamphibolitesand
is easilypickedup and distinguishedfrom its adjacentcalc
mica and calcamphibolitepartnere(thelatterwill be dealt
with later).

Towardsthe southmoremica creepsin althoughthe unit is
stillrecognizableand in the extremesouthwest quartzpebblescan be seen,this is a meta oalcconglomerate,thepebblesare
up to 15 cm in longaxisand are elongatedparallelto the
schistosity.The "pebblea"are entirelyquartzite.

Saccharoidalmarbleoccurein abwndancetogetherwithmuch minorfoldingand crenulationof beds,and one breacheddomeat
Djun helet.

The unit is distinctivelya marbleone and it is possibletosee such changesas the incomingof moremica by .Collowingthe
unit alongstrikeas waa necessitatedin the lastunit



11 • Az hiboliteand mica schistunit.
The unit comeein around370/126and gete increasinglywider
in an B/W sensetowardethe S.W. Due to the preeenceof a
emalldome like etructurethere.

The sheetdip structureof thisfoldis givenin eeo±ionBPG.
on the scaled-crosesectionsbut an indicationof the extreme
crenulationof the bed is givenbelow.
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200

100 Unit 14
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The unit consisteof mica and garnetmioa schistein the
northforminga sharpcontactwith thepure marbleof thepre-
ceedingunit but when trace6southweet thesegiveplace to
a calc amphibolitewith smallred pit markmdue possiblyto
theweatheringof some ironrich calciteand probablysome
feldsparalthmughthislatteris not certain.
The rock is quitedistinctiveof thislithmlogyand formsan
easysubdivisionbeingborderedon both sidesby pure marbles.

Theminorantiolineit formsis breachedby riversin theNW
of its extent,and whereit dies lowgroundof the samerock
typeis ocoupiedby lakes.

12 • Marblewithminorcalcmica schiste.
The unit is dominantlyone of mica bandedpure whitemarbleand
in thm northa smallamountof mica schiet. The boundaryof
theunit is easilydistinguiehedas theunit is sandwiched
betweentwo amphiboliteand schistunite.

The marblegradeefrompure whiteto bluegrey and is usually
very coarsegrained,saccharoidalfaciesie abeentexceptin
the southweet,in the southweet the mica becomeequiteabun's
dantand formmbandeshowingextremecrenulationmon scales
varyingfrom6 om to 10 metres.
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Dips and etrikeeare difficultto takewith certainlyalthough
in a few good exposuresthey can be seento be generallyeasterly.

Minerallogicallythe unit is barren,apartfrom occaelonalamall
isolationsof pyriteespeciallyin the extremenorthand south
weet.

1 • Am hiboliteand mica schistunit

Thlsunit,up to the 36 gridgoingsouthis very similarto its
twin,unit 11, beingsplitby marble.

The unit ls made up of mica schisteand garnetmica schiste
togetherwith actinoliteand hornblendeamphibolites,but unlike
thepreviousactinoliteamphiboliteunit 11, the lithologies
Wking up unit 13 continueto the westernmarginof the area,
and do not as theydo in the otherunit,becomevery calcic.
Mica schistsare very commonand northof the 35 gridmay be
saidto be the dominantlithologywithamphibolitessubordinate,
whereasa genetalsteadyincreasein the amphibolitecomponent
of the unit towardethe e.w.makestheporcentageof schistand
amphibolitealmostcomparableat the west boundary.

Very many microcrenulationsmakesdipeuncertainand this coupled
with extremelybad exposuredue to marshand glacialdrift
makessatisfactoryreadingsin any greatquantityimpossibleto
take.
Howeverin the contactexposureswith the next unit to be dis-
cuseed. Thereis obvioueconformityand thuea crosssection
ahowsthisunit dippingto the eastas do the reet.

Microcrenulationson the 20 cm scalegive an apparentdip of
theunit to the nw alongthe 34 grid,but as can be seenand
as in interpretedon the crosssections,thieis anomalous,
the sheetdip is to the SE, the minoranticlineeffectingthe
unitbeingto the east.

The rockswest of thisunit sufferfrom extremecrenulation
and woreeexposuremainlydue to bog whichfromnow on is
almostubiquitous,and glacialmaterialwhichis in abundance
and has not been removedby poor depositionalerosion,good
exposuresare foundin streame,but oftenthe latterare strike
streansand provideonlya 21)structure.Beweverthereappears
to be no Markedinconformitywith the easternbede and the few
westerlydip readingsare onlydue to the fact that theyare
takenon weeternlimbeof minorstructures,the sheetdip as
usualis easterly.

(14). Garnetmica schist,actinolitegarnetmica schist
and hiboliteunit

Thisunit ia typifiedby the assemblagegarnetmica schist
actinolitegarnetmica echietand amphibolite,the main bases
of subdivisionis on garnets,theyare in thisunit and in
no otherin suchabundanceas to make the unit quitedistinguish-
able.

The unit formsa prominentfeatureall theway from the 37 grid
line to its disappearenceofi the edgeof the map at the 34
grid.



largeactinoliteradial in the schistaare commonand
garnetsupto 1 om in diameterare sometimespresentalthough
the averageis from 2 — 3 mm.

Occasionallya maxbleband is present,but only foundin
streamsand couldcomefromthe adjaoentmarbleunit,although
thisis by no meanacertainand from surfaceexposurecannot
be prooved.

The amphiboliteshowsno radiatingactinolitebut ratherlong
fibroussingleorystalsof amphibolewith some occasionalpyrite.
In the north themica schistcomponentbecomeslessuntilfinally
on the 38 grid a very thinunit of garnetmica schistand
amphiboliteis present.

(1 . Calcmica sohistand marbleunit.
Thisunit formsa highlycalcfeaturerunningparallelto the
lastfeatureand disectedby a-majorstream. Exposure,apart
fromthe streambed and featuretop is noneristent,the slo
beingcoveredby screeand very thickvegetation.

In the extremenorth the unit can be aeenvery clearlyon the
roadwhichcrossesthe area from east to west,to is composed
of calemica schistsand marbleswith the occasionallens of
non calcmica schistsand evenlessamphibolite.
The marblesnbowan extremevarietyin colour,reds,yellows,
browns,blacks,greysand blues,togetherwithpure whiteand
greenoccurin the same eample.

Mica,bothmuscoviteand biotite,give clearevidenceof the
extremeintercrenulation.Thasewastvarietyof colourend
apparentlyabruptlybelowthe 26 gridand the unit becomes
an ordinarymica bandedwhiteand darkmarble.The calomica
aohistsshowfar less apectacularvarietybut but one unit shows
a pittedtextureover some 2 km. Schistsbecomsvery much
more commonas the unit is traccedalongthe striketo the
southwest,but largemassesof calcitein themmake them
easilydistinguishablefrom the lastunit The schistitself
distinguishingthe unit from the next entirelycalcunit,which
is quitethinin the southwest cornerand is dealtwithnext.
MUch microcrenulationis evidentand oan be seen clearlyeven
in the poor exposure. Dipa to the eastare commnnand the
streamsectiongivesan easterlydip.

(16). Saccharoidal,blaokand whitebandedmarbleand
massivemarbleunit.

The unit consistsof massivewhitemarble,grey/whiteand
whitebandedmarble,saccharoldalmarbleand brownishmassive
marbleand is quitereadilydistinguishablefrom the next,
non calcamphiboliteunit Exceptionallybad exposureof this
and the rest of thewesternunitsmakesthe mappingnot all
thatone had hopedfor in thisarea,but the exposuresthat
are presentshoweasterlydips,whichis fortunatebecauseif
thedips were not conformableit wouldbe impossibleto make
a detailedexaminationof thearea to find structuresand so
sentout any complications.

The unit can be tracedaouthwest as a featurebut thinsquite
markedlydue to a thickeningof the adjacentamphibolite.
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The unit staysas a marbleto the westernboundaryof the map.

1 • hiboliteand mica schlstunit
The unit is very poorlyexposeddue to vast area of bog,marah
and glacialdebrie.

Howeverthe rocksconsistaof radiatingactinolitecrystalsin a
greyishactinoliteand mica matrix.

The majorityof exposuresdip easterlyand the unit is mappedalmost
entirelyby using the amallfeaturethatI% formsas marking
boundariøø.This,shortof diggingthewholsareaup was the only
one availableto map the unit on.

18 • Lar e actinolitecalc biboliteunit.
Thisunit is distinguishmdfrom the lattersolelyon the incoming
of narblelensesand the existenceof marblebandein the amphi-
bolite.

Actinoliteis stilltbm dominantamphiboleand the rockshave become
much darkerand mote massive. Over the halfkilometersquareof
euggestedexposureof thisunit,exposureof the rook is adequate
enoughto mark farlydelmateboundaries,but overa biggerarea
much betterexposureis necesearyto mark boundarieswith certainty.

1 • Non calc hlboliteand arnetmica schist.
The unit is markedby the incomingof mica in the amphibolites
whichgivesthe actinoliteradialsa much higherdefinitionbeing
set In a whitemica backgruund,the amphibolitesare really
amphibolemica sohists,but thereis sucha considerableamount
of aaphibolethatthe abovetitleof the unit is deemednecessary.

Aarnetalca ochistformssome25% of the unit and garnetsoccur
with amphibolein the amphibolites.

Exposureis extremelybad and onlytwo exposuresin 20 glacial
planedsurfaceoccurin the areain the extremenorthweet corner.

Howeverslightlybetterexposurein the area to the northof the
mappingarea enabledconvenientboundaryto be drawn.
Howeverthe two streamsectionswheremost of the informationon
thisunitweregathereAproovedinadequateto formulatedip and
etrikereadingson, becausethe rockswere far too crenulated
and a largeenoughoutoropto proovesheetdip did not exist.
Exposureon the adjacentcalcamphlboliteunit in threecases
gave conclusiveeasterlydips eventhoughthemajorityof the
microcrenulationsdippedwest. The sheetdip of thieunit is thus
deemedthe sameas the lastunit

Exposurehowever,is far fromgoolland for thenext 4 km weatno
betterand thusexposuresand excursionsonhidethe areaprooved
to be a wasteof timedue to glacialcover,bog,and surprieing
increasein lakes. Thus it was not possibleto use thisadjacent
area to sort out the structurein mene,howevmra generalcon-
formityseemsin everyway to be indicated.
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. Structure

The structureof the areais well seenin the threecross
aeotions. Prom the firsttwo of theseit can be seen that
thereis a generaleasterlydip to all the rockunitsfrom
eaet to west and no structure,justa straightthroughsequence
as alreadyIndicated.

On the last orosesectiona minorantiformcan be seen,but
thisis in no way largeand effectsoveran area of a few
equarekilometreeonly,the reat of the sequenceof this
sectionis againstraightthroughwith structurallylowerbeds
to the weet.

Minor structureain the ehapeof microcrenulationsupto 1 metre
in crosssectionalareaare very commonindeedand give ano-
malousdip readingeto the ehmetdip in allotof cases.
All beds are microcrenulatedand the straightlineson the
crosssectionsrepresenteheetdip, true picturesof the beds
wouldshowthismicrocrenulationbut as theselatteroannot
be put in exactlya far betterideais givenof tha structure
when justusingstraightlinee.

An exellentexampleof anomalouedip readingedue to this
microcrenulationhas beendiscuseedunderthe blackszul white
bandedmarblegroup.

No major structurecan be foundin thisarea on the results
o. thissurfacemapping.

A structureinvolvingthe two bandedmarblelitholigiesbas
been informedwhen discuseingtheseunits,but no concrete
proof of it existeand it is thusdeemedto be absent.
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. Metamor hiam.

Obviouslya discuesionof the metamorphismduring the Oaledonlan
orogeny is not called for here and is not Intended.
What is Intended under this heading is a descriptionof an
occuranceof two fold phases in the black and white marble
lithology.

The occurence is at 377/158where a roas is being blasted round
the bottom of the hill, the black and white marble lithology
has been metamorphosedduring the caledonlanorogeny in a
major metamorphic Btage during thie orogeny and the banded
appearanoehas been imparted to it by the metamorphiceffect.

At the above locality secondarycalciteveine cut the banded
marble as in diagram below.

Marble

Seeondaryealeiteveine

floms10 yds, (o) 9 metres away from this the secondaryveins
have themselvesbeen folded.

Marble

Seeondaryoaleiteveins

Thie suggeets the following.

(1) Main metamorphismoi the sedimenteImpartingbanued
appearance.
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Veiningby calcite.

Duringa periodof possiblestressreliefor equilibration
the marbleand vein calcitewereagainfolded.

Overa biggerarea with betterexposurea whole seriesof the
possibleY2 foldscouldbe seenand it is possiblethatsome
of tbm microcrenulationson the highlyfoldedbeds in the
west are of thisphase.
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6. List of s ecimens.

Specimen Locality Description

Spec A 380/1445 Actinoliteschistwith much calciteand
smallpyritecrystalsrock lightin
colourapartfromactinolitewhichis
black.

,§,22L.1 379/144Strike224°N Calc tremoliverock,tremolitefibrous.

Spec C 3785/143 Massivenon calcamphibolite.

Spec D 376/142 Slightlycalcamphibolite.

	

II, 2.2.22--& 3765/141 Micaceousamphibolite.

	

'§2.22_2; 373/1335 Amphibolite.

	

11, at2-2
373/118 Mica schistwith largeamphibolitecry—

stalsand amallveinsof biotiterunning
acrossthe rook.

.212S9—.1.1 366/158 Calcbiotiteamphibolite.

Bpec I 346/139 Bandedmica,actinolitecalcitepyrite
rock,weatheringyellowand black.

Spec J 348/136 Blackand whitespeckledamphibolite.

Bpec I 370/155 Blackand whitemarb_e.

Specs1 & R 369/154 Massivecoarsegrainedmarbles.

Spec N 369/1525 Iayeredcalcbiotiterock.

Spec 0 3765/1475 Massiveactinoliteamphibolie rock.

	

. Spec 2 5765/147 Calc actinoliteamphibolitewithpyrite.

ÅP-2.2....£ 377/148 Biotiteamphibolequartzschist.

Spec R 332/152 Massivegreyamphibolite.

SpecsS & T, 3433/139 Caicmuscoviteschistswithpyrite.

Spec U 349/136 Calcactinolitemica garnetschist.

Bpec V, 349/137 Amphibolitewith smallquartzsegregations.

Spec W 350/137 V. similarto specV.

Spec I 3595/136 Marblewithmuch blotiteamphiboleand
pyrite.

Spec Y 3495/136 Massivequartzymarble.

Spec Z 3495/136 Massivequartzymarble.

	

-Spec 1 3495/137 Calcmica schistwithpyrite.
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. Specimen

apec 2




Docality


344/1405


365/1325

Description

Dark grey marble.

Slightlycalcamphibolite.' .§222.--2.

S ects & B 360/1265 Spottedmarbleand pure calcmarble.

AR29-2




360/126 Anotherapottedmarble,possiblyeameone
with slightlyschiatosebands.

ppec 6




369/1255 Verymicaceousmarble,weatheringbrown.

..P.2.9.--3.




3675/1164 Amphibolite.

Spec 8,




376/113 Quartzmica rock,mica formsplatesand
layersin the quartzand eplitsrock into




0,




planes.

Spec 9




366/150 Quartzbiotiteamphibolite.

111.-2221aj2




Null and vold.

PPec 11,




353/148 Slightlycalcioamphibolitewithpyriteandposeiblychalcopyrite.




Spec 12,




558/115 Graphiticcalcbiotiteschist.
Spec 13,




348/104 Calcmica schist.
Spec 14




343/106 Calcmica schist.
Spec 15




344/99 Garnetactinolitemica schist.
Spec 16




345/104 Mårble

Spec 17




343/104 Samemarblewithmica.
Spec 18,




380/114 Amphibolite.

Spec 19




344/99 Garnetmica echist.

Spec 20.




343/98 Mica schist.




Spec 21




377/107 Garnetamphibolite.
Svec 22




372/101 ActInoliteamphibolite.

§222-12.




337/138 Calcmica amPhibolebandedmarbie.

.§.222.2i




336/135 Micaceousmarble.

2.2L3.2




335/135 Micaceousmarble.
Spec 26




335/134 Grey slightlymicaceousmarble.
Spec 27




334/134 Samemarblewith biotitelens.
Spec 28,




3325/1325 Appreciableamotntsof v darkmica In
marble.




.





Spec 29
 300/908 Very calcicactInolitemicagarnetschist.
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Specimen

- Spec30

and 8

Iocality

310/1225

359/970

334/1025

327/1063

310/104

308/99

301/104

310/98

372/97

335/134

Deacription

Non calcicactinolitemicaschist.

80°/360%dip.Calcmicahornblenderock
formmfeaturebehindlakeat thispoint.

Bandedmica,quartz/plagioclaseschist.

Bandedcalcmicaschist.

Verycalcrockwithmica.

Slightlycalcicactinolitemicaachlat.

Quartspebblein calc(very)micaschist
metaconglomerate.

Calcamphiboliteunits.


Actinolitemicaachiat.


Actinoliteamphibolite.

Spec31.

Spec32

Spec33

Spec34

Spec35

411,al22JA


' S"eca


1,- Spec39

222.9.4.2
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Eoonosioas eote.

Apartfram the abundanceof pyritethe area is barrenof
mineralsand ie of no eoonomicimportanoe,as far as a
surfaceschiolyean determine.
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R. J. Watling.

FieldMapping Report.

Area ma ed.

The area mapped was between grid lines 74/38 and 74/30 on the
Norge 1/50 000 Saltdal (sheet 2129 III) and Junkerdal (sheet
2128 IV) sheets respectivelyusing the Saltelva River as the
eastern boundary of the area and the edge of the map as the
western boundary.

Introduction.

The area was mapped from 2nd July - 26th August 1968 and is
shown on the two maps accompanyingthis report.

For base maps, Norge 1/50 000 sheets were used and due to each
of base maps there were blown up three times to act as "field
slips" to enable some observationsto be put directly on the
map. Apart from one square kilometre in the south west corner
the area was entirely wooded and under a thick vegetationcover
and this, together with marsh and bog over the majority of
the western area and glacial deposits over the east made mapping
and correct positioningexceedinglydifficult. The base maps
originallyare inacurateand the necessity o using a 3x blow
up, due to lack of areal photographsalso must increase the
margin of error when locationpoints are taken in the field.

The area can be said to consist dominantlyof marble, in vary-
ing degrees of purity, and of calc mica schists,mica schists,
and amphibolites,the whole successionbeing more or less calc
throughoutand pyrite being a ubiquitousmineral. These points
will be discussed in detail later.

The re ort is divided as follows:

Stratigraphy
Basis of subdivisionof units
Subdividedunits
Structure
Metamorphism,related, to black and white marble in particular.
List of specimenswith locations
Economic aspects.
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Stratigraphy

Structuralsuccessionsee 1 0 000 Nor e.

101/26 i 
 Drift

101/140 HC"'- 	 2 Black and white bandedmarble

101/140 3 White massivemarble with pyriterich amphibolites.

- --

999/180 -- Actinoliteand tremoliteschistswith mica
schistsand amphiboliteand marblebands.

• 999/180 5 Biotiteschistsand biotiterich actinolite
amphibolites.

999/180

101/140 Lit-rii±, 7

101/23

(735

Calc mica schistsand mica schists.

Black and white bandedmarble

Amphibolitewith mica schistsand marblebands.

Very micaceouscalc mica schistsand minor
amphibolites.

101/140 10 Saccharoidaland pure white marble.

	

11 Amphiboliteand mica schist.

	

12 Marble with minor calc mica schists.

	

113 Amphiboliteand mica schist

999/10

999/30

(739)

25

999/90

14 Garnetmica schist,actinolitegarnetmica
schistand amphibolite.

15 Calc mica schistand marble.

101/2

101/9

16 Saccharoidal,black and whitebandedmarble
and massivemarble.

Amphiboliteand mica schist.
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1. Stratira h .

The previousdiagramrepresentsthe structuralsuccessionwhich
is indicatedin the area,the numbersto the rightof the key
willbe used in futurereferencesto units in the group.

Thereappearsfromall the availableevidenceon thismapping
area to be a straightthroughsuccessionfromwest to east.
That is to say thatbeds in the west of of the map is structurally
lowerand lie structurallyunderneathensuingbeds to the east.
Thus in crossingthe area fromwest to east one goes structurally
higher.

The equivalenceof unit 4 with units5 and 6 and the possible
equivalenceof units2 and 7 will be discussedundertheir
separateheadingslater.

•
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2. Basis of subdivisionof units.

The whole of the area was correct largely by marble predominant
and cale rich rocks and this made subdivisionof units extremely
difficult. Finally it was decided to group rocks of distinctive
type in lose-proscenity,togetherand classify this as a unit.
As a result assemblageslike biotite schists and biotite rich
actinoliteamphibolitescan be grouped together and distinguished
from adjacent calc mica schist and mica schist units. This is the
only satisfactorymethod, which is practicable,for subdividing
the area, but even so lateralvariations in faciesof a particular
group necessitatedthe followingof the group along strike and
watching this lateralvariation to be sure that the unit mapped
some five or six kilometersaway is the same as the one then
being mapped.

Mapping units like this divides a map up into a series of litho-
logies and gives rise to a structural,not stratigraphic
succession. By this it is meant that whereas beds may be stated
categoricallyto be either structurallyhigher or lower than
adjacent beds, they can in no way be said to be stratigraphically
higher or lower, and in the age sense no stratigraphicalcolumn
can be worked out,(exceptpossibly by radiometricdating of the
amphibolites),and thus a structuralsuccessionis given.

. The subdividedunits.

(1) Drift.


This covered a considerableamount of the area but was most
predominantalong the main river edge. However it was only
of nuisance value and cannot be classed in the same way as
all followingunits. A descriptionof the drift is not included
here as it is not deemed necessary.
Suffice it to say that no ore boulders or pebbles were found
in it, or where it had been was hid by streams.

2 and 7 Black and white banded marbles.
The unit contained,black, blush grey and banded marble together
with saceharoidalmarbles, the latter ranging in colour from
grey through reds and whites to greens. The amphiboliteswhich
do occassionallyoccur in the unit are very calcareousand
usually contain pyrite, they are, needless to say, of very
minor significancein this a marble unit. Schists of mica and
calc mica variety are absent in the banded marble unit extending
down from around 380/155, but where this unit appears again after
the drift at 317/137 they can be seen in small amounts, but
none the less they do occur and indicate the incoming of clastic
material (necessarilyfine grained) from a local scource area
during deposition of the original carbonate.

Two separate bands of this so called banded marble unit occur,
one, as already stated extendingsouth from 380/155and the
second southwardsfrom 380/140, both bands can be traced with
little variationin lithologyfrom north to south of the area,



but bothare coveredby driftheltoronthe 344 grid,upto,
in the caseof the extremeeasternunit the 320 grid and in
that of the westernunit the 338 grid. However,both can be
pickedup southof thisagainwith ease.SpecK is a typical
exampleof thislithology.

Both unitsare verticallyindistinguishablefrom eachother,
a factwhichposesproblemsas will be seenlater.

So similarare the lithologiesof thesetwo unitsand so dis-
tinctand comparedto the rest of the rock types,thatit was
originallythoughtthatbouthcouldbe limitesif the same structure,
and this indeedcouldstillbe a possibility,unfortunately
howeverthe bandsdo not showany swingin strikethatis signi-
ficantin this conclusion,and disappearunderthe driftin the
northeaston the adjacentareawherea possiblefold closure
couldhave been and thusno conclusiveproofcouldbe gained
here. In the southwest,againin an adjacentarea,theygo
off thismap and showno swingin strikeeither,thusit is
consideredthat thereis no structurehere,but purelyfor the
negativereasonthatno proofof its existencecan be obtained.

The dip also in bothunitsof thisbandedmarbleare mainly
easterlyalthoughbothunitsare highlycrenulatedand contorted,
also in the southof .thearea,the bandedmarbleformsthe
featureoutsideRøklandand here severalwesterlydips on bands
in thisbandedmarble were recordedbut thisis anomalousbe-
causethe sheetdip is to the southeastand theseanomalous
dips representresultstakenin minorcrenulations.Thispoint
is bestbroughtout by referenceto the figurebelow.

NW SE

Sheet dip to SE

Dip of minor forlds to NW

3 metres

Due to lack of proof of a structureinvolvingthe two banded
marblesit is thusdeemednecessaryto separatethemin the
structuralsuccession,the unit in the west beingstructurally
lowerthan thatin the east.

The marbleis obviouslybandedwith darkand lightbandsof
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very coarse calcite forming the rock, the bands vary in thick-
ness from 1 mm up to ca. 26 cm, but usually show a marked con-
formitywith one another.
Two phases of metamorphismare shown in the marbie (discussed
under metamorphismat the end) and it was the first of these,
presumablyduring the caledonianorogeny which gave the marble
its banded structure.
Thus it is consideredthat the bands of the banded marble are
secondaryand due to metamorphicsegregationof minerals and
not a primary feature set up within the marble at the time of
its depositionas a sediment.

Pyrite is ubiquitous throughoutthese marbles and indeed through-
out the successionof the whole area and sometimesmay show
marked concentrationin individualbands within the unit.

This banded marble prooved an excellentmarked horizon in map-
ping the area and since it formed features could be traced
easily.

White massive marble with rite rich am hibolites.
This occurs as a mainly pure white massive and saccharoidal
unit, aud is probably a lens or just a facies variation of the
above banded marble, it does not reappear after the drift and
this togetherwith poor exposure leads one to resort to the
idea that it is a lens of the banded marble.

This marble starts at 352/148 and has the above characteristics.
In addition to this lenses of amphiboliteupto 30 cm occur in
it and these are crammed full of pyrite enhedra and anhedra
sometimesupto 3 cm across, but usually only 0.5 cm cubes.

The unit probably representsa local deposit of alternating
very pure calc and muddy calc sedimentswith organic iron,
before metamorphism.

( • and 6

4 . Actinoliteand tranoliteschists with mica schists and
am hibolite and marble bands.

. Biotite schist and biotite rich actinoliteam hibolite.

6 . Calc mica schist and mica schist.

These three units are discussedunder the same heading because
unit 4 when it reappears after the drift around the 33 gridline
is capable of subdivisioninto two units, 5 and 6 giving rise
to two structuralcolumnd>ither side of this 34 grid.

In the followingaccount they are dealt with separatelybut it
must be remembered that on an overall structuralsuccessionof
the whole area units 5 and 6 would be equivalentto unit 4.

Unit 4 has its medium point at 380/145 and can be traced with
small variation upto the 35 grid line.

The unit consists of a variable hotch potch of rocks, tremolite
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and actinolitemarbles, mica schists, Chlorite schists, red and
green marbles, actinoliteamphibolites,biotite amphibolites,
biotite schists, quartz veins and cale mica schists. Its sub-
division as a unit is made possible only because its boundaries
are clearly defined as functionswith the two banded marbles
already discussed.

The unit is essentiallycomposed of amphibolitesand actinoliteand
tremolite on weathered surfaces. The amphibolitesare thick,
sometimesupto 100 yds. and show much weatheringand pyrite crys-
tals, whereas the marbles are void of pyrite in any great quantity.
The rocks are highly folded and there is evidence of a series of
throughs and culminationson scales upto 0.5 km, both across and
along strike, the rocks dip mainly to the east at high angles and
exposure is very bad except on the one road crossing the area,
because the unit is the site of a valley carved out by glacial and
fluvial action between the two banded marbles and has hence thick
glacial deposits above it, thus exposure in streams and high points
is the only means of identifyingthe inner parts of the unit,
although, as already stated, its boundariescan be mapped with

4. comparativeoccuracy against the banded marble.
This unit obviouslyrepresentsmore muddy conditionsof deposition
than those prevailingwhen the banded marble was laid down.

When the unit emerges from the drift below the 33 grid the increase
in amphiboliteand schist which was becoming apparent as the ori-
ginal unit was traced south is now even more apparent leading to
an easy subdivisioninto a schist and biotite amphiboliteboth of
which form distinct leatures.

Unit 5, the amphiboliteunit, is the more easterly of the two and
occurs in parts as a scarp forming a boundary to a recently made
resevar below the 33 grid. The unit consists of very coarse
grained biotite schistswith biotite amphibolitesand amphibolite
lenses and units within this main unit. The unit was non calc and
thus there was a complete change to muddy depositionin the original
site of sedimentation.

Unit 6. The calc mica schist and mica schist unit. The unit also
111 also contains the occassionalamphiboliteband but the presence on

its western boundary of the banded marble and on its eastern
boundary of the amphibolitemake this assemblagequite easy to
distinguishand plot boundariesfor.

The schistsvary from biotite to muscovite and small amounts of
calc indicatepossibly an accumulationof carbonatefrom organic
scources. Dips are easterly as indeed they are throughoutthe
area in general. Pyrite again can be seen to be ubiquitousbut
in nowhere near as large amounts as in the banded marble units.

Both these units can be traced to the extreme south of the area
with hardly any change in lithology since their first occurence.

8 . Am hibolite with mica schists and marble bands.

This unit comes in around 345/137and can be seen to be only a
local deposit. It is surroundedon one side by banded marble
and on the other by calc mica schists and marble and thus forms
a distinct lithology,its boundary however, is quite difficult
to trace all the way round the outcrop because it outerop in
several 100 ft. vertical precipices.



- 8

Also the amphibolitewherebest exposedis inaccessiblebeingsomehalf way down a 200 ft. c 70 metreverticalcliffbutfortunatelyoccursenoughin isolatedoutcropsan accessibleslopesfor its boundaryto be markedwith reasonableaccuracy.It consistsessentiallyof amphibolitebut occasionalschistbandscan be pickedout and evensmallmarblebands,but onlywherethe unit is cutthroughby streamswhichmake detailedstudypossible. It can be seen to strikeout both southandnorthand does not form an importantpart of the successiononlyprobablyrepresentinga localinfluseof muddymaterialduringoriginaldepositionpriorto metamorphismof a calerich sediment.

. Ver micaceouscalcmica schistand minoram hibolite.
Thisunit formsa majorsubdivisionof the largestunit on themap, a marbleunit,thisunit beingseparatedfrom the marbleon the basesof its extramica content.

One can say that the subdivisionis on the basesof the factthatunit 9 containsbothamphiboliteand a predominanceofcalcmica rocks,whereasits sisterunit,unit 10, is a puremarblewith only occasionalamphibolitestheselatterwhentheydo occurbeingvery thin.

The rocksof unit 9 are verymicaceouscalcmica schistsdippingat high anglesto the east the boundarywith its sisterbeingmarkedin severalplacesby a quitedistinctbreakinslopeespeciallyin the south. Here the rocksbecomemuchmoremicaceousand it is onlypossibleto identifythemasbelongingto unit 9 by followingthemalongstrikeand watchingthisgradualchangetakeplace,thisdone the subdivisioniseasilyrecognized.

10. Marbleunit both saccharoidaland massive.
In thenorthat around380/135the unit is entirelymassivewhiteand pink marblewithvery occasionalamphibolitesandis easilypickedup and distinguishedfrom its adjacentcalcmica and calcamphibolitepartners(thelatterwill be dealtwith later).

Towardsthe southmoremica creepsin althoughthe unit isstillrecognizableand in the extremesouthwest quartzpebblescan be seen,this is a meta calcconglomerate,thepebblesareup to 15 cm in longaxisand are elongatedparallelto theschistosity.The "pebbles"are entirelyquartzite.

Saccharoidalmarbleoccursin abundancetogetherwithmuchminorfoldingand crenulationof beds,and one breacheddomeatDjun hølet.

The unit is distinctivelya marbleone and it is possibletosee such cbAneesas the incomingof moremica by followingtheunit alongstrikeas was necessitatedin the lastunit.



11 . Am hibolite and mica schist unit.
The unit comes in around 370/126 and gets increasinglywider
in an E/W sense towards the S.W. Due to the presence of a
small dome like structure there.

The sheet dip structureof this fold is given in section EFG.
on the scaled cross sections but an indicationof the extreme
crenulationof the bed is given below.

600

Metres

500

400 Unit
(10)

Unit Unit (12) Unit300
(13) (11)

200 ,

100 Unit 14

0 km 1 km 2 km 3 km

The unit consists of mica and garnet mica schists in the
north forming a sharp contact with the pure marble of the pre-
ceedingunit but when traced south west these give place to
a calc amphibolitewith small red pit marks due possibly to
the weathering of some iron rich calciteand probably some
feldspar although this latter is not certain.
The rock is quite distinctiveof this lithologyand forms an
easy subdivisionbeing bordered on both sides by pure marbles.

The minor anticline it forms is breached by rivers in the NW
of its extent, and where it dies lowgroundof the same rock
type is occupied by lakes.

12 . Marble with minor calc mica schists.
The unit is dominantlyone of mica banded pure white marble and
in the north a small amount of mica schist. The boundary of
the unit is easily distinguishedas the unit is sandwiched
between two amphiboliteand schist units.

The marble grades from pure white to blue grey and is usually
very coarse grained, saccharoidalfacies is absent except in
the south west, in the south west the mica becomes quite abun-
dant and forms bands showing extreme crenulationson scales
varying from 6 cm to 10 metres.
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Dips and strikes are difficult to take with certain±yalthough
in a few good exposures they can be seen to be generally easterly.

Minerallogicallythe unit is barren, apart from occasionalsmall
isolationsof pyrite especiallyin the extreme north and south
west.

13 . Am hibolite and mica schist unit.

This unit, up to the 36 grid going south is very similar to its
twin, unit 11, being split by marble.

The unit is made up of mica schists and garnet mica schists
togetherwith actinoliteand hornblendeamphibolites,but unlike
the previous actinoliteamphiboliteunit 11, the lithologies
making up unit 13 continue to the western margin of the area,
and do not as they do in the other unit, become very calcic.
Mica schistsare very common and north of the 35 grid may be
said to be the dominant lithologywith amphibolitessubordinate,
whereas a genetal steady increase in the amphibolitecomponent
of the unit towards the s.w. makes the porcentage of schist and
amphibolitealmost comparable at the west boundary.

Very many microcrenulationsmakes dips uncertain and this coupled
with extremelybad exposure due to marsh and glacial drift
makes satisfactoryreadings in any great quantity impossibleto
take.
However in the contact exposureswith the next unit to be dis-
cussed. There is obvious conformityand thus a cross section
shows this unit dipping to the east as do the rest.

Microcrenulationson the 20 cm scale give an apparent dip of
the unit to the nw along the 34 grid, but as can be seen and
as in interpretedon the cross sections,this is anomalous,
the sheet dip is to the SE, the minor anticline effecting the
unit being to the east.

The rocks west of this unit suffer from extreme crenulation
and worse exposuremainly due to bog which from now on is
almost ubiquitous,and glacial material which is in abundance
and has not been removed by poor depositionalerosion,good
exposuresare found in streams,but often the latter are strike
streams and provide only a 2D structure. However there appears
to be no marked inconformitywith the eastern beds and the few
westerly dip readings are only due to the fact that they are
taken on western limbs of minor structures,the sheet dip as
usual is easterly.

(14). Garnet mica schist, actinolitegarnet mica schist
and am hibolite unit.

This unit is typified by the assemblagegarnet mica schist
actinolitegarnet mica schist and amphibolite,the main bases
of subdivisionis on garnets, they are in this unit and in
no other in such abundance as to make the unit quite distinguish-
able.

The unit forms a prominent feature all the way from the 37 grid
line to its disappearenceoff the edge of the map at the 34
grid.



Largeactinoliteradial in the schistsare commonand
garnetsupto 1 cm in diameterare sometimespresentalthough
the averageis from 2 - 3 mm.

Occasionallya marbleband is present,but onlyfoundin
streamsand couldcomefrom the adjacentmarbleunit,although
thisis by no meanscertainand from surfaceexposurecannot
be prooved.

The amphiboliteshowsno radiatingactinolitebut ratherlong
fibroussinglecrystalsof amphibolewith some occasionalpyrite.
In thenorth the mica schistcomponentbecomeslessuntilfinally
on the 38 grid a very thinunit of garnetmica schistand
amphiboliteis present.

(15 . Calcmica schistand marbleunit.
Thisunit formsa highlycalcfeaturerunningparallelto the
lastfeatureand disectedby a majorstream. Exposure,apart
from the streambed and featuretop is nonexistent,the slo
beingcoveredby screeand very thickvegetation.

In the extremenorth the unit can be seenvery clearlyon the
roadwhichcrossesthe area from east to west,to is composed
of calcmica schistsand marbleswith the occasionallens of
non calcmica schistsand evenleasamphibolite.
The marblesshowan extremevarietyin colour,reds,yellows,
browns,blacks,greysand blues,togetherwithpure whiteand
greenoccurin the samesample.

Mica,bothmuscoviteand biotite,give clearevidenceof the
extremeintercrenulation.Thesewastvarietyof colourend
apparentlyabruptlybelowthe 56 gridand the unit becomes
an ordinarymica bandedwhiteand darkmarble.The calcmica
schistsshowfar less spectacularvarietybut but one unit shows
a pittedtextureoversome 2 km. Schistsbecomeverymuch
more commonas the unit is tracedalongthe striketo the
southwest,but largemassesof calcitein themmake them
easilydistinguishablefrom the lastunit. The schistitself
distinguishingthe unit from the next entirelycalcunit,which
is quitethinin the southwest cornerand is dealtwith next.
Much microcrenulationis evidentand can be seenclearlyeven
in thepoor exposure. Dips to the eastare commonand the
streamsectiongivesan easterlydip.

(16). Saccharoidal,blackand whitebandedmarbleand
massivemarbleunit.

The unit consistsof massivewhitemarble,grey/whiteand
whitebandedmarble,saccharoidalmarbleand brownishmassive
marbleand is quitereadilydistinguishablefrom the next,
non calcamphiboliteunit. Exceptionallybad exposureof this
and the rest of the westernunitsmakesthe mappingnot all
that onehad hopedfor in thisarea,but the exposuresthat
are presentshow easterlydips,whichis fortunatebecauseif
the dipswerenot conformableit wouldbe impossibleto make
a detailedexaminationof the area to find structuresand so
sent out any complications.

The unit can be tracedsouthwest as a featurebut thinsquite
markedlydue to a thickeningof the adjacentamphibolite.
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The unit stays as a marble to the western boundary ol the map.

17 . Am hibolite and mica schist unit.

The unit is very poorly exposed due to vast area of bog, marsh
and glacial debris.

However the rocks consists of radiating actinolitecrystals in a
greyish actinoliteand mica matrix.

The majority of exposuresdip easterly and the unit is mapped almost
entirely by using the small feature that it forms as marking
boundaries. This, short of digging the whole area up was the only
one available to map the unit on.

18 . Lar e actinolitecalc am hibolite unit.

This unit is distinguishedfrom the latter solely on the incoming
of marble lenses and the existenceof marble bands in the amphi-

• bolite.

Actinolite is still the dominant amphiboleand the rocks have become
much darker and more massive. Over the half kilometer square of
suggested exposure of this unit, exposure of the rock is adequate
enough to mark farly delmate boundaries,but over a bigger area
much better exposure is necessary to mark boundarieswith certainty.

1 . Non calc am hibolite and arnet mica schist.

The unit is marked by the incoming of mica in the amphibolites
which gives the actinoliteradials a much higher definitionbeing
set in a white mica background,the amphibolitesare really
amphibole mica schists, but there is such a considerableamount
of amphibole that the above title of the unit is deemed necessary.

Garnet mica schist forms some 25% of the unit and garnets occur
with amphibole in the amphibolites.

Exposure is extremelybad and only two exposuresin 20 glacial
planed surface occur in the area in the extremenorth west corner.

However slightly better exposure in the area to the north of the
mapping area enabled convenientboundary to be drawn.
However the two stream sectionswhere most of the informationon
this unit were gathered prooved inadequateto formulate dip and
strike readings on, because the rocks were far too crenulated
and a large enough outcrop to proove sheet dip did not exist.
Exposure on the adjacent cale amphiboliteunit in three cases
gave conclusiveeasterly dips even though the majority of the
microcrenulationsdipped west. The sheet dip of this unit is thus
deemed the same as the last unit.

Exposure however, is far from good and for the next 4 km west no
better and thus exposuresand excursionsonhide the area prooved
to be a waste of time due to glacial cover, bog, and surprising
increase in lakes. Thus it was not possible to use this adjacent
area to sort out the structurein mene, however a general con-
formity seems in every way to be indicated.
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4. Structure

The structureof the area is well seenin the threecross
sections.From the firsttwo of theseit can be seenthat
thereis a generaleasterlydip to all the rock unitsfrom
east to west and no structure,justa straightthroughsequence
as alreadyindicated.

On the last crosssectiona minorantiformcan be seen,but
this is in no way largeand effectsoveran area of a few
squarekilometresonly,the rest of the sequenceof this
sectionis againstraightthroughwith structurallylowerbeds
to the west.

Minor structuresin the shapeof microcrenulationsupto 1 metre
in crosssectionalarea are very commonindeedand give ano-
malousdip readingsto the sheetdip in allotof cases.
All bedsare microcrenulatedand the straightlineson the
crosssectionsrepresentsheetdip,true picturesof the beds
wouldshowthismicrocrenulationbut as theselattercannot
be put in exactlya far betterideais givenof the structure
when justusingstraightlines.

An exellentexampleof anomalousdip readingsdue to this
microcrenulationhas been discussedunderthe blackand white
bandedmarblegroup.

No majorstructurecan be foundin thisarea on the results
ol thissurfacemapping.

A structureinvolvingthe two bandedmarblelitholigieshas
been informedwhen discussingtheseunits,but no concrete
proof of it existsand it is thusdeemedto be absent.

•
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. Metamor hism.

Obviouslya discussionof the metamorphismduring the Caledonian
orogeny is not called for here and is not intended.
What is intended under this heading is a descriptionof an
occurenceof two fold phases in the black and white marble
lithology.

The occurenceis at 377/158 where a roas is being blasted round
the bottom of the hill, the black and white marble lithology
has been metamorphosedduring the caledonianorogeny in a
major metamorphicstage during this orogeny and the banded
appearancehas been imparted to it by the metamorphiceffect.

At the above locality secondary calciteveins cut the banded
marble as in diagram below.

)7..% Marble

Secondarycalciteveins

Some 10 yds, (c) 9 metres away from this the secondaryveins
have themselvesbeen folded.

Marble

Secondarycalcitevelns

This suggests the following.

(1) Main metamorphismof the sedimentsimpartingbanaed
appearance.
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Veining by calcite.

During a period of possible stress relief or equilibration
the marble and vein caleitewere again folded.

Over a bigger area with better exposurea whole series of the
possible F2 folds could be seen and it is possible that some
of the microcrenulationson the highly folded beds in the
west are of this phase.

•

•
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6. List of s ecimens.

Specimen

Spec A

Locality Description

380/1445 Actinoliteschist with much calcite ain.d
small pyrite crystals rock light in
colour apart from actinolitewhich is
black.

Spec B 379/144Strike 224°N Calc tremoli.erock, tremolitelibrouE.

Spec C 3785/143 Massive non cale amphibolite.

Spec D 376/142 Slightly calc amphibolite.

Spec E 3765/141 Micaceousamphibolite.

Spec F 373/1335 Amphibolite.

4,2!.2.__.a 375/118 Mica schist with large amphibolitecry-
stals and small veins of biotite running
across the rock.

	

P.-.9-2-1:1 366/158 Calc biotite amphibolite.

Sp ec 346/139 Banded mica, actinolitecalcite pyrite
rock, weatheringyellow and black.

Spec J 348/136 Black and white speckledamphibolite.

Spec K 370/155 Black and white marb_Le.

Specs L & M 369/154 Massive coarse grained marbles.

Spec N 369/1525 Layered calc biotite rock.

Spec 0 3765/1475 Massive actinoliteamphiboli.erock.

	

ea22-1) 3765/147 Calc actinoliteamphibolitewith pyrite.

Spec Q 377/148 Biotite amphibole quartz schist.

-QP-U-Lt 382/152 Massive grey amphibolite.

SPecs S & 1 5433/139 Calc muscovite schistswith pyrite.

Spec U 349/136 Calc actinolitemica garnet schist.

Spec V 349/137 Amphibolitewith small quartz segregations.

Spec yi 350/137 V. similar to spec V.

Spec X 3595/136 Marble with much biotite amphibole and
pyrite.

Spec Y 3495/136 Massive quartzy marble.

Spec Z 3495/136 Massive quartzy marble.

Spec 1 3495/137 Calc mica schist with pyrite.
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Specimen

Spec 30

and 8

Locality

310/1225

359/970

334/1025

327/1063

310/104

308/99

301/104

310/98

372/97

335/134

Description

Non calcicactinolitemica schist.

80°/360°Ndip. Calcmica hornblenderock
formsfeaturebehindlakeat thispoint.

Bandedmica,quartz/plagiociaseschist.

Bandedcalcmica schist.

Very calcrockwith mica.

Slightlycalcicactinolitemica schist.

Quartzpebblein cale (very)mica schist
meta conglomerate.

Calcamphiboliteunits.


Actinolitemica schist.


Actinoliteamphibolite.

Spec 31.

Spec 32

- Spec 33

Spec 34

Spec 35

Spec 36

S ecs

pec 39

Spec 40

•
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Economicas ects.

Apartfrom the abundanceof pyritethe area is barrenof
mineralsand is of no economicimportance,as far as a
surfaceschiclycan determine.

•

•

•
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