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heport on neiardal Map. Nick badham

2raverscs were made in the NE region from the granite Eneiss -

probably, in fact, sparagmite here - out for 3 - 4 kms. A basic

stratigraphy was set up. It consists generally of alternations of

schists und marbles, with the margins parallel to the regional

schistosity Sl. Some ol the schists are distinct, and some are not

so. This, coupled with the facts that thicknesses charge a little,

and that mineral proportions alter along strike, means that it is

hard to distinguish any ore group, unless more of the succession

be seen. This basic division pasists round to the NW corner of

bjellavatn, where there is a contorted zone, with miner folds

• plunging at 20 - 50° to the nortn west. Apart from the fact that


this is late stage folding in Sl, with a weak development of 32,

little more can be said, because exposure is minimal here.

111
To the south of this gap the succession of schist 1 —±marble 3 is

similar, but tninned, to its northern equivalent, but the schists

structurally above marble 3 here are clearly different to those to

the north the "gneiss"-like schists. This difference may be due


to lateral charges in ore unit, but I think not. Thus, either there

is a thrust, cutting out those gneissose schists, and bringing in

semipolites and a linestone - this I find unlikely because no such

thrust can be seen in the field above marble 3, and because a

tnrust is unlikely first to cut across S and then to run parallel

to it, as this must have done, were it a thrust - or there is a

fold closare. This latter alternative is plausible, because of the

1111	 evidence of fold closures in the gneiss-like schist, and because of


the general microfold, but it is imbossible to prove.

2entative theory of the fold closure:

11,



2.

Such a theory reguires the schist 4 and marble 4 to be equivalents

of schist 3 and marble 5. While this is possible - considering the

scale of the fold, and realising that thinning may have occured on

the overturnallimb - I find it hard to believe it.

Tentntive thrust theory:

Succussion:

Marble

Schisb 4

Mnrble

Schists

Marble 2

Schists 2

Marble 1

Schists 1

North

Gneissose schists

Marble 5

Schists 3

Marbles 2

Schists 2

Marbles 1

Schists 1

Granite gneiss Granite gneiss

Granite Gneiss:

Palc cuartso, felspathic, weakly foliated hock. Very little mica,

and tnis mostly Biotite. Foliation S1. It is a gneiss. It


contalns, within it, ne2r the contact with the metasediments, a

boudined band of biotite schist and an ampnibole: epidoterfelspar

rock, all with a rim of very contorted biotite up to 1 m thiCk.

This was a plane of movement, and may represent a substantial

thrbIst. 2he arch.: Mp: Fsp rock is probably a metamorpnosed

basic to intermediate igneous rock. 2he biotite schists are claarly

of sedimentary origin, and 30 it is concluded that the whole of the
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In the east, toward the top os this group are znick muscovize

schists (musc. up to 50%) wizh intercalated quarzzites. These

thin westward and one goes by 060185 — this is probably a fold

closure, rather than a lateral Sacies chcrge. Ihe top 5 m are

u-Sys pure marble, anu contain, along a part oS its length

metabasic body, composed mainly of talc.

Schist j:


Generally unintereszing and thick Ei—husc. semi—polizes, with

occasionai marble bands up tc m in thickness, and prominent


2 m znick cuartsites az intervals.

narble 


Odarsely drystalLine grey—yelIow marblc and dolomite. Thickens

1, a Iitzle to -vsesæ,but bip shallows, so outcrop znickens more.

Gneisscse—Schist:

coarse bi. gnts. fsp. gneissose rock, of very unSform lithology

over all its outcrop. It contains two very pure marbles, often

with signs 01 Sirst muscovize sohit and thexi a iine grained

egaivelent of tne gneiss — a bi. scnist. This latter is probably

a marginal facies. The gneiss closes rounb these "seaimenta",

which 31s0 consain a Sew guartsites, suggesting tight folding on

an axis//81.

Talc Eody:


41 This Sorms an irregular lensoid mass, -shickenningwith lurge

boudins, with thinning between them, purallel to 81, near the top

of the marbfe 2 Eroup. hach boudin is some 200 m long and 50 m

11 thick, and can be seen to close compfetely downwarus, and zo


alternate ct some 5 m before opening into the next bouein later—

asly.

The difrerent rock zypes in these beubins form completsly separate

tenses, streaked ouz// 8. Usually the marEins consisZ oi•an

impure tale rock, with large patches of sotted telspar and perhaps

some pyrophyIlite, and this rock is usually dominant, S'orming the
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Metamor hism:
Low kyanite/staurolitegrade initially,but the two have probably
persisted in a metrogrademetamorphic environmentof high water

pressure,because of the formation of the talc, and the
biotitisationof amphiboles.

•
The only one seen was 3 specks of haematite in one quartziteband.
While the facts here are agreed between John Platt and myself,
we are unlikely to agree exactly on interpretation,which is here

• mine.

For the Nasa area, again we are agreed on the basic facts, but
ideas on structuresand origins were still in a fluid state when
I left. Most of my ideas are in my notebook,but J.P. will, no
doubt finish fuller and better ideas when he has completed the
mapping.

0

Cronomic Pros ects:
Mil.

Talc - too impure and too small
Muscovite - not good enough crystals
Graphite - too diffuse
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Re ort BeiardalMa • Blok Badhaa

Travareeswers aade in the fl regionfroathe granitegnelee-

probabZy,in faot,sparagaitebare - out for 3 - 4 kaa. A basio

stratigraphyWta eet up. It oonsietsgenerallyof alternationaof

sohletsand sarblee,with the aarginsparallelto the regional

sohletoeity81. Soae of the sehisteare distinot,and soaaare not

o. This,ooupledwith the faotethat thlokneeseechargaa little,

and thatmineralproportionsalteralongetrike,meansthatit la

hard to distinguishany ore group,unleseaore of the aucoession

be seen. Thisbasicdivisionpaaisteroundto the NW cornerof

Bjellavatn,wherethereis a oontortedsone,withainerfolde

plungingat 20 - 30° to the northwest. Apartfrom the iaotthat

thie is late stagefoldingin S1, with a week developmentof 82,

littleaore oan be said,beoauseexposureie ainiaelhere.

To the southof this gap the successionof echist1 aarble3 is

alailar,but thinned,to its northernequivalent,but the schista

structurallyabovemarble3 here are clearlydifferentto thosebe
the north- the "gneisen-likeschiste. This differencemay be due

to lateralchargesin ore unit,but I thinknot. Thue,eitherthere

is a thrust,cuttingout thosegnelesoeeschists,and bringingin

sealpolitesand a linestone- this I findunlikelybecauseno suoh

thrustcan be seenin tUe fieldabovemarble3, and becausea

thrmetiø unlikelyfirstto cut acsossS and then to run parallel

to it, aa thismust have done,were it a thruet- or therele a

fold closure. Thlelatteralternativeis plausible,becauseof the

evidenceof fold cloeuresin the gneiss-likeachist,and becauseof

the generalmicrofold,but it is impoesibleto prove.

Tentativetheoryof the fold closure:

-- -zELALo.x t.5 ,
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2.

Sucha theoryreguiresthe schlat4 and aarble4 to be equivalenta
of schist3 and marble3. Whilethiele posaible- coneideringthe
acaleof the fold,and realleingthat thinningaay have occuredon
the overturneilimb- I findit hard to belleveit.

Tuntative thruattheory:

AWW.W.V.4:22.
Marble4
Schiste4
Marble3
Schiste3
Marble2
Schiete2
Marble1
Sohiata1

Granitegnelee

North

Gneimume schiete

Marble3
Schiøte3
Marbles2
Schlate2
Marblee1
Soblata1

Granitegneiss

Orr t
Palequartao,felapathic,weaklyfoliatedRook. Very littlemica,
andthis moatlyBlotite. Polittion S1. It le a gaelaa. It

containa,witbinit, near the oontaotwith the aetapedimente,a
boudined band of biotite•chigtand an amphibole: epidote-felopar
roak,all with a rimr,of very oontortedblotiteup to 1 m
Thiewas a planeof movement,and may repreøenta aubatantial
thrust. The amph.: Ep: Pøp rook ie probablya metamorphosed
baalcto intermediateigaeousrook. The biotiteachiatoare claariy
of eedimentaryorigin,end •o it lo conoludedthat the whole of the
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Re Bol Ma liokBadham

Trevermøøwersmadela the112regionfromthegranitegnoise-
probahly,An faot,eparagmlteher.- outtor3 - 4 keme.A basio
etratigraphywtssetup. It oonaletsgenerallyof alternationseg
sohletsandnarblee,withthemargineparallelto theregAonal
eohietosity81. Soneot the sohistsaredietinot,andsonearenot
so. thie,oospledwiththeisotethatthickneeeeeohargea little,
andthatmineralproportionealteralongetrike,meansthetit is
hardto distinguishanyoregroup,unlesenoreof thesnooeselon
be seen. WhisbasicdAvisionpaaletsroundto the11Wcornerot

wherethereis a oontortedsone,withminerfelds
plungingat 20 - 30°to thenorthwest. Apartfromthefaotthat

11	 thisie lateetagefoldIngin S1,witha weakdovelopmentot 82,

littlemoreoanbe said,beeaneeexpoeureie minimalhers.

To thesouthot thiegapthesuccessionof schist1 marble3 le
11 eimilar,butthinned,to itsnorthernequivalent,butthesohists


etruoturallyabovemarble3 hereareolearlydifierentto thopetO
thenorth- the "gneles"-likeschiste.Thisdifferencemay be due
to lateralchargesin oreunit,butI thinknot. Thue,•itherthere
is a thrust,cuttingoutthosegnelesoueschists,andbringingla
semipoliteeanda linestone- thieI findunlikelybecauseno suoh
thruatcanbe setnin tbaZieldabovemarble3, andbecausea
thrustis unlikelyfirstto outacmoseS andthento run parallel
to it,as thieausthavedons,wereit a thruet- or thereis a
foldolosure.Thislatteralternativela plausible,becaueeof the
evidenceof foldclosuresin thegneles-likeechlat,andbeoaneeof

1, thegeneralmicrofold,butit is imposeibleto prove.

Tentativstheoryof thefoldclosure:

(2, ik Qi&



2.
Suchu theoryreguiresthe schist4 and marble4 to be equivalents
of :3=st,3 and marble3. thinis possible- considelingthe
scaL,L. tne fol , and realisingthatthinningmay have occuredon
the rnecilimb- I findlt riaudto believeit.

thrusttheory:
b

N't?

;orth
NaLb....-


reiLL.

Schi:;t1.
rad_ 2
Sch1c2J2
Mwb.l.c1

Gneissoseschists

'.:urble3
Schists3
;larbles2
Schiste2
'4arbles1

Schinc.s1 Schists 1--
• GranStegneise Granitegneles

Gr G Ses:

1111Pale.ua.tso,felspathic,weaklyfoliatedhock. Very littlemica,
and thismostlyBiotite. Follation Sl. It ib a gneiss. It

containe,withinit, near the contactwith the metasedimente,a
boudinod bandof biotiteschistand an amphibole: epidote-telepar
rock,cli with a rim of very contortedbionte up to 1 m ttick.
ThisW22 a planeof movement,and may representa substantial

:he amph.: Fsp rock is probablya metamorphosed
to in“-Imediateigneousrock. The biotiteechletsare claarly

of sediuentaryorigin,and so it ls concludedthat the whole of the
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4.

In the eaet,towardthe top of thiegroupare thlckmuecovite
schists(mnso.up to 50%)with intercalatedquartzitea.These
thimweetwardand ane goes by 040185- thisle probablya told
closure,ratherthana lateralfacieecharge. The top 5 a are
alwayspure marble,and oontain,alonga part of its lengtha
metabssicbody,composedmainlyof talc.

Schist3:

Generallyuninterestingand thick31-Masc.semi-polites,with
occasionalmarblebandsup to 3 a in thicknese,and 3 prominent
2 a thickquartzitesat intervals.

Marble3:

Coarselycrystallinegrey-yellowmarbleand dolomite. Thickena
a littleto wesh,but dip shallows,so outcropthickenzmore.

se u S ø •
Å coaraebi. gnts.tap.gnelesoserock,of very uniformlithology
overall its outorop. It containetwoverypure marbleø,often
withsignsof tiratmuscoviteschistand thaaa tine grained
equivalentof thegnelse a bi. schist. rhis latteris probably
• marginalfacies. The gneiseclosesround these"sedimants",
whichalso containa few quartzites,suggestingtightfoldingon
an azia//51.

TaloBody:

Thisformean irregularlensoldmass,thickenningwith 4 large
boudins,with thinningbetweenthem,purallelto Sl, near the top
of themarble2 group. Sach boudinis some200 m longand 50 m
thick,and can be peen to closecompletflydownwards,and to
alternateot some5 a beforeopeninsinto the nest boudinlater-
ally.

The differentrock typeein theseboudinsform completelyeeparate
tenses,streakedont//S. Usuallythemarginaconsistof an
ihpuretalcrock,with largepatchesof rottedtelaparand perhips
eomepyrophyllite,and thisrock is usuallydominant,formingthe



5.

roundedtopsof the hille793, 823 and two others. Alsocommon
at the edgeis a staurolite,garnst,amphibole,muscoviteeohlet,
with very largestaurolitsand garnetoryetalsand oodasionalveins
of an asbeetiformmineral- tremolite?- and macro-oryetalline
blotite. Thesereacha maximumdevelopmenton 793.

Otherrock typeeinoludesmallbut oommontensesof chlorite/
amphibolitewith 10 - 20% magnetite- oftenae 1 em octahedra.
Sometimestheseare perfectlyformed,and sometimestheyare
streakedout // S1.

Åleo thereare tenseeof pure,palegreentalo,especially
noticeableon 823.

To the west of Bjellavatnthe sucoessionie eimilar,allthough
thinned. No dyanitewas foundin soniste1, but 5 - 10%wae
seenin schists2 at 000111. However,beyondmarble3 thereie
a difference.

Schiste4:

Very thicksequencewithmuecovitesohiste,marbles,graphite
schisteand garnetschietsnear the base,a eentralthickzohe
of bi. musc.semipolitioschiste,varyingcontinually,and a top
of verygarnet,ferousschiste.

Marble41

Thick,yellowmarbleswith a few thin,spareeamphibolitebands
near the base.

111 Folding:

Clearlytherehae been earlyfolding,tightand probablyover-
turnedto the øouth,with a fold atle// 9 on a mesosoaleand
microscale.It is probableon a maoro-soaletoo thoughim-
provablewithoutwork on a widerarea.

Thereie late etagefoldingin a mlero-and macro-scale1n many
bando,in a gentlyXMW plungingaxis,and thereare everlater
buokles,probablyassociatedwith tertiaryuplift,that swing
the stras gentlyin places- and at the NW and SW cornersof
Bjellavatn.
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Reporton BeiardalMap. Nick Badham

Traverses were made in the NE region from the granite gneiss -

probably, in fact, sparagmitehere - out for 3 - 4 kme. Å basic

stratigraphyw-dsset up. It consists generally of alternationsof

schists Lnd marbles, with the margins parallel to the regional

schistositySl. Some of the schists are distinct, and some are not

so. This, coupled with the facts that thicknessescharge a little,

and that mineral proportionsalter along strike, means that it is

hard to distinguishany ore group, unless more of the succession

be seen. hiis basic diyisiou pasists round to the W. corner of

bjellavatu,where there is [J.eontortedzoue, with miner folds

plunging at 20 - 30° te the hortb west. ;Lpartfrom the fact that

this is lie stawe foldin irs jevelcment of 32,

littie uofe can be saiu, :,x_putJuieib itim&L here.

To of sshist i arb1e 3 is
111 sinit,y, cut thinns.:1, but 't*:;schists

Cifferent to those to

the nenb. - the uguess:.-"-,.. difi-erauc be due

te In1=1 ces in orc ti L ixjnç not. there

is u and b iuing in

semipoiltesand a linestsfl - ir find unlikely no such

thrust cam in th LLd mkble 3, and becri a

thrust is unlikelyfirst tc L.t cross theu to ruu væmiiei

to it, as MUSit d thflSt - or

fold ciGsun. plausible,because of the

411
evidencu of foId closures in the gneiss-likeschist, and hcruse of

the g,Jui but, tD hrove.

mehtai.v_ ef the
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Such a theoryreguiresthe achiat4 andmarble4 to be equivalents

of schist3 and marble3. Whilethie is possible- consideringthe

scaleof the fold,and realieingthat thinningmay have occuredon

the overtuundilimb- I findit hard to belleveit.

Tentativethrusttheory:

Succession:


Marble4
Schists4

Marble3
Schists3

Marble2
Schists2

Marble1
Schiste1

North

Gneissoseachiata

Marble3

Schists3

Marbles2

Schlata2

Marbles1

Schista1

Granitegneisa Granitegneise

GraniteGneias:

Pale quartso,felspathic,weaklyfoliatedRock. Very littlemica,

andthismostlyBiotite. Foliation1/S1. It is a gneisa. It

contains,withinit, near the contactwiththe metamediments,a

boudined band of biotiteschistand an amphibole: epidote-felspar

rock,all with a rims of very contortedbiotiteup to 1 m

Thiswas a planeof movament,and may representa subatantial

thrust. The amph.: Ep: Fap rock ie probablya metamorphosed

basicto intermadiateigneousrock. The biotiteachisteare claarly

of sedimentaryorigin,and so it is concludedthat the whole of the



) •

granite—gneissseen is, in fact, sparagmite,with sediments

thru-t over it, and the time basement lurther to the south,

structurallybeneath it.

Schist 1:


Base = 1 m feispatic gneiss. Hotted. Ihi, is in contact

with the granite, and may actually be part or it. rJextare

2 m or pale, rusty weatheringmllacoviteschist, and then 5 m

of graphite — muscovite schist — the graphite is up to 50>z

around 040165, but is elsewhere20 — )05 'rhiuhorison may


represent the thrust plane.

11
Above this is u quartzitehorizon, up to 2 m thick, but very

pinched and rolded. Around 040105 there are some schists just

below this containingup to 20% black macrocrystallinekjanite.

11	
Ihen come a series ol semi—politeswith some biotite—amphibole


bands, some thin quartuites,one 01 which contains specks or

haematite at 080184, anu m micaceousmurble. In the east


there ure more quartzites. The top is generally course und

richer in biotite.

1.jarb1e1:


Base is u prominent m white quartsite. Ihe rest is

crystallisedmarble and dolomite,pase yellow in colour.

Schist 2:


Coarse, massive biotite—muscoviteschists. They contain

41 boudined tenses of quartzite in layers, some cale—schistbands


and an amphiboliteband and have large, brown, broken garnets

in many of these bands.

1,Åarble2:


Base = 15 cm garnet band with 40»iCa rich garnets in amphi—

bolite. 2 — 3 m of calc—schistsubove, and then alternation-

oI 1 m beds or marble cum dolomite and garnet amphibolite—




ore or the latter being 2 m thick and having 40 large garnets.

rIheseamphibolitesthicker to the east but disappear to the

west. They are gone by 050180.
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In the east, toward the top or this group are thick muscovite

schists (musc. up to 50%) with intercalatedquartzites. These

thin vestward and one goes by 060185 — this is probably a fold

closure, rather than a lateral facies charge. Ihe top 5 m are

alwuye pure marble, and contain, along a part of its length a

metabasie body, composedmainly of talc.

Schist 5:

Generdlly unintereetingand thick Bi—Ause, semi—polites,with

occasionalnarble bonds up to 5 m in thickness,an 5 prominent

2 n thick quartziteeat intervalo.

marble 5:

Catercelyer7stai1inegrey—yellowmarble and doiomite, .2hickens

a little to west, but dip shallows, so outcrop thick&flf-more.

Gneicocce—Ccnist:

cosree bi, guts. fp, gnsiosose rock, of very uniform lithology

over all its outcrop. It contains two very pure marbles, ofen

signs oS first muocovite Echist and then a fine grained

e,4ulvalentc).]the gteiss — u bi. schist. This latter is probably

a ny-Eginal:asiss. The gneies oloess roune these "sediments",

-uhich Elso cotitsin L gurnites, sugg.etinLtight folding on


an

ïalo CSod.:v;


This .formoan ir:tegulayJ wiin 4 large

boueln;J,with tLinrirgbet-\..eenthem, eielle to near the top


o± the =b-to 2 Lroup. L'Echboudin ic some 200 m long and 50 m

thick, and can be seen to close completelydown-v.rds,and to

olternate ct oome 5 m beibre opening into the next boudin later—

ally.

Ihe diffefent rock types in these boudin lern compictoly separate

tenses, streaked out// Usually the nergins coneiet of an


impure tale rock. with ldrge patches of rotted felc,porand perhaps

oome pyrephyllite,and this rock iE usually d=inont, forming the
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rounded tops of the hills 793, 823 and two others. Also conmon

at the edge is a staurolite,garnet, amphibole,muscovite schist,

with very large staurolitcand garnet crystals and ocasional veins

of an asbestiformnincral - tremolite?- and macro-crystalline

bictiee. 2hese reach a maximum developmenton 793.

Other rock types include small but common tenses of chlorite/

amphibolitewith 10 - 2O agnetite - ofteh es 1 cm octahedra.


Sometinesthose are perfectly fonned, and semotinesthey are

streaked out // 21.

Also there are tenses of oure, pale green t me, armteeially

noticeable on 323.

ro the west of 3jellavatn the successionis similar,allthough

tblinned.Ne dyanite was foand in scaists 1, but 5 - 10-/Qwas

ceen in soMists 2 at 000111. dowever, Seyoud marble 3 there is

a difference.

Schists 4:


Vory thic'esoquencewita ila3covitescaists,marbles, graohite

echists and garnet schists noar the base, a sen-uralthick zohe

o2 bi. musc. senipoliticochists,yarying continually,and a top

of very garnet, ferous schists.

a:el.rble4:

Thick, yellow narbles with a few thin, sperse anpelo m e bands

near the base.

• Folding:

Clearly there has been early folding, tight and prc'oeblvover-

turned to the south, with a fold axis // S on a mesosoale and

microscale. It is probable on a macro-scaletoo thouh im-

rrovable without work on a wider arca.

There is late stage folding in a micro- and macno-scalein many

bands, in a gently NNW plunzing axis, and there a2e ever later

buckles, probably associatedwith tertiary anlift, that swing

the strike gently in olaces - and at the 1•:7and 2W corners of

Bjellavatn.
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7,:terltrphism:

tcr/ kyanite/staurolite irrede initiallv, brot L:arwo nave jrobably

_,c•nisted in a metrchrrtie hahts.erTd:_lo nr- hirh -rrter

id,6ees:dre, ceca,sse of tne :':erlietdonr±: the tale, and the

»SrLftisazdos of athihnles.

±rrstects:

.

_ntne - too liphre and ton anril

.hs:eovite - hot nnod enonrd orjatals

- Lso diYhee

111 ..hc clidy tn: wrs, s-reks nf '-ho-.EYte Ln ef.s au=,drtzito

tLi: tre chrts bers cre rhrte»' betwoen Fdrtt -nd

• •:s dro to aLioe 6xaatly os interrretatinn, ioh i here

12ja, ap,ain we are surerd nn the ahie -Tapta, h2t

on s'22005dr23 and nrihns were still in a rdhid state wnen

I hs oaL eh i oan h-d)e in iv heLet)ndh, no

fdllen and hetter idensi en ho ha cr=d.h:dd the
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GLOSSARY-FORKORTELSER

Bh bedehus meelinghouse ned nedre  lower

be berg mounlain rock n norere northern

Bvs hronevakislaseln tee statem nt nut Peak

bk bekk brook creek Plt postapnen post oftice

D.S. dampskiptstopeetted Port Pgd prestegard  .ccerege

glektr to elemnsItetsverk. power statimn OS letIlIIIIMI.35,011 INSIlle station

ev elv nver St, sanatorium 	 sanatonum

Fbr IFIIIINk Isrtory Sph sporlsbytle sports rabin

Fb hskarhu Iiihen cabio skj skie rock skerry

li fiell mpuntain Sk tkole schoolhouse

Id 	 liord hurd Sb skyllebn hunters hut

Is 	 loss wtlerfall st  store great

Fl  telæger cattle camp Sei FIINIUnn Cliesille current
gd gd gard Bern 5d sund sound

h, haug hill hillork st sæter mountain pasture
hd  floyde hogd kovd hill si stol  shieling

hrn, hamar crag 5 sdochre SOultern

hI holme  Blet TS telegralstasion telegraph station

in ind indre innertd tind peak pientole

Jh  lakthytte nanters cabin g ger n Ijorn  lakelet pnol

vit 	 kamp hill hilltpp Tk  tuuslkytte Ipunchs shelter

vp1 kapell slapel Th tommerkoie lumber shante

KeP knaPP peak Ull engdamskus meetingbouse

ent knatt oeak v, 	 vaon valn lakk (lakelet)

KI  kolle kr1011 v vestre western

L 	 lade, loe harn his verM lactory works
le land land V b 	 vokterbohe caretakers hpuse

Idh landhandle, shop VI  voll  plain. meadow

I Idle htle, lisle hitle yt ytre ouler

LS lodsstafun pulst plahon o 	 ostre auslre eastern

m Illeiell dairy ov ivve  ePper

rn mellem midlre mrddle

20 8'.8721

II
EKVIDISTANSE, CONTOUR INTERVAL 30 METERS


TRANSVERSE MERCATOR PROJECTION
HORIZONTAL DATU'I r,saecrg DATII 54

EILACK NOM HERED LINES IN DICATE THOI .000 MET ER UNIVERSAL TRANSVERSE


MERCATOR GRI 0 ZONE 33MITERNATIONAL SPH ER01

RUTENETT UTM SOSE 33 SORTE TALL

THE LA5T THREE DIG115 OF THI ORI EI NUMBERS ARE OMITTED


TALLENE AUGIR KM,

HEIGHTS NI METERS

USIERS NOTING EneCles st OMISSION5 ON reis eie nef 70 esee HFRFON OND FOFINAFD COMMANDING

OFFI,R eer, msle SERUICE enseINGTO8 e. C. SIFFCRWARDro W1LL ar Reruehee OR REel CID IF DISIRED

LEGEND-TEIKNTYDING

Railroad, double back; Stations; Halt

larnveg (tvispora), slaporr, stoppestad

Railroad,single tradc Caretakers house
Jarnveg lemsporo/, onktorhus 	

411•4~1

egshaSeam

7028 IV 2028 I 2128 8International boundary with marker
Riksgrense, grenserdys, -merke

Province boundary
gylkesgrense

District, town boundary
Heradsgrense, bygrense 


Parish boundarY
Soknegrense

Crown lands boundary
Stalsålmenn,nasgrense 	

Marn road; Route number-Hovudveg, vegnummer

Secondary road-Bygdeueg

Private road-God privat kdyreveg 


Cart road-K,erreveg

Winter road; Track-Vinterveg Lite synleg stig Iferdavegl 


Path, distinct-Kldvveg, gangveg, tydeleg tråkka stig 


Path with markers-Vordesett stig og bl6rnerkt skogsveg 	 -

Telephone or telegraph line; Station

Telefon-telegrafIrnie, slosjon 	 - 


Power transmission line; Pever station, translormer station

Elektork lenchong, kraft et tronsformafarst  I 3 3
Rocks: Awash; Sunken-Båe i sjomalet. Båe ender valnet

Sandy foreshore flat-Havstrand med flOrn og sloggrunnshroe

Marsh-Myr 	. .

Coniferous woods-Borskog 1ff 	 •-1
DecidIJOUSeneds-Lallvskog 


Railroad, narren gattge, electric trarnway
Tertier jarnveg, elektrisk sporveg mnun

Radroad under construction

 Jarnveg som er i bygging


Slreetcar line
Trallebane, hestejarnveg

50 	 Aeriat cableway-Togbone ltaubanel 	

  Church ; Parsh, chapel-Hovudkyrkje. Soknekyrkje. Kapelb_ ER + -I-

2028 I 212ENJI

CE,==M=
171,I= la

GN

Cemeteries-Kyrkiegard

Factory, power station, etc.; Mill
Stôrre lobokk, clrift, kraltverk, mylne 0.1  ;

Brickworks; Small mill, Sawmill
TegIverk, Mylne (eillel, kvern• Sag  _2- *3;t
Mine, mining clairn; Quarry-Gruve, skjerp; Steinbrot 	 Y t

wireless telegraph station-Trådlaus stasion 	 +

Airfield, Parade ground-Flyplass, Ekosmo 


Horpontal control points-Trigonomerrisk punkt 	

0992'

OR


1 MIL

SONEOMRADE

GRIO ZONE DESIGNIIION:

33W 

Itt XM RUTP


100,009 M. SUARE IDENRIFICATION

RUTETILVISING (KARTREFERENSE),


NAERMESTE 100 m.

Elfempal: TRIGONOMETRI5K PUNKT 906

kni •ust 99,7

bli nord 11.7

TRIGONOMETRISK PUNKT 997117

TO GIME A STANDARD REFERENCE DIN


TIIIS SHEET TO NEAREST IDO METERS
0030'


OR

g MILSSAMPLE POINT: HORIZONTAL gorn-Rok POINT 989

I. localefirf VERTICAL grid Ilne to LEFT of

point and mael LARGE figures labeling the

line either in tke top or bollom margin. or

on the line itsell: 99


Estimate tenths from grid line to point:

Locate first HORIZONTAL gnd li NRBELOW

point and read LARGE figures lakeling the

Ikee eitker in the left or oght margoi, or

on the Une itself

Esti mate tenths from and line to point:

Merk at komma sloyles og et 100 km tallene.


de sme tallene 4 mustog 74 nord-IKKE skal

tes med. VQ WQ
Lighthouse, light; Beacon; Air nayigation light

Fyr, lykt. SrOmerke. Luftlyr  di-

Fishers or hunters cabin, cattle camp, etc.

Fgkarbu, sky,,arbu, felceger o./ 	

MISVISING 1 mo 1 GRADER OG MINUTTER,


OGI STREKER XRLIG


FORANORNG 8' ELLER 2.4s AUST.

Diogrommee dr bare lallserdiene. Rel-

ningen for Mopetisk Nord bestemmes wed g
forbinde pivoltunktet "P" i sOndre ram-

mekont, med St penla pt skoloen i nordre
rammekont, se svorer til misvisingen regnet

i forhold til RUENETT NORD (GN).

Yed meldinger utoves 100km eller helsmere

enn Mt rutenett er merket på kartet, skal

også I00 km ruten angis:

APPROXI MATE MEAN DECLINATION 1952


FOR CENTER OF SHEET


ANNUAL MAGNETIC CHANGE B' EASTERLY500 7

SAMPLE REFERENCE: 997117

It reporting beyond100,59-0 metersor rt skeet


bears an everlapping gsd 100.000.

Meder Square Identification, as. IG997117

li reporting eennaerN,S or 18.E.W, prefis

Gnd Zone Demenakon, as: SING/0997117

TRIGONOMETRISK PUNKT 00997117

Ved meltoger uteer 9° nord. syd eller 18.

auf, vest. skal oge soneonfilde angdy

Use diagram only to oldoin numericol values.
To determine mognetic north line, connect the

pivot point "P" on the south edge of the map

mith the rolue of Ihe ongle between GRID

NORTH and MAGNETeCNORTN, osploited on

Ihe degree scale of Ihe north edge of be map.

Farms; Farm, mountain pasture-Gard, smabrub plass, seter 0 Li • •

Cottage, school, hotel, meetinghouse, tourist shelter, inn, sports.
bunters cabin, srnall farm, small power statwn, mill, etc.

Villa, sko/e, hotell, bedehsb turofhytte, glesIgievarhus,

sports-jakthytle, nondre bruk, ble kraftverk, malle a, I . •Aai

IGNORE the SMAL ER fieres of any


grid number: thes are hor finding
the tull coordinate Use IONLY the

LARGER ligeres ot the e number; BEIARDAL

NORWAY"mple 7404090TRIGONOMETRISK PUNKT 55WV0997117



RE'finITSOF KOTE 200K

8th July. Sase Telegraphstue 1. (0/8172)

Traverse to Korth. Coarse Pi-hu schists jus, to isest

outcrop o_ gnt.gneies. Granite Eheiss is gencrally well

foliated pale guartso fsp rock dipsing gently K, with dip

increasinG to=u eontacz li.om15° Lo 50°. These lirst schists

contain boudins cl vein quart:, intruded to the foliation (S).

Lbove this is msosive schist ol eimilar comoosition. This contains

anohibolitised 1),:ndJ. It varies in coarsenses.

"t:CKt15 a gced cjaarz_i,e,wish dpbeks ob cre - prob. hsematite-Th.

It shows Good mierofolding or z-w axis, oL j, which here dip,

generally at 5c - ut 000o.
,o

• Aecove tn»: is s "disty" nsrbTe - sboot 5 m ,hick. dhen miss

schistd with s psominent m white ,;uartsizethat does not seen


tc be so boudineu out ue others. Ihis mbked the base of a thick

marble aclomize seguence.

Above this are sehiots with g _us vein Lono- vsfyIng grain sise.

Dip 520 at Csllea P;xposure(1) (012106). This zoo contains


an amphibolitiseu bund, and also soLICscsttered lorGe Garnets.

Calcschists banbs. Che of tneee Earhezeande i. o" thick anu

continuous along szrike for 100 m. Iz is over Earnez -

exposure (2) (at 0(2108).

• Then in clilr st 070155 are s zerie c:Ododomizedmarble ana

anphibole + garnot + biozite bands. One of these latter is 2 m

thick with 4050Garnets, o: poor qualizy.

On the Southern maeGins od hill 025 (07010) tale - exps (5) -

probsbly from the mezam6Phissm od basic and ultrsbasic rocks.

T2hecare oi this is of serpenzine mineral. Ghlorite, zalc and

altered Oelspa2 (scapolite). 1±narble lies zo the Horth - clear

and puse and coarsely crystalTinc.

Grening Setting up a basic strazigraphy.

Granite 1. Granize gneiss
Gneiss Foliated Eneiss
Schisz 2. kusty Bi-Pluivhiszs and guart-Ttes + amphb.

Graphite ut busee 50 m

harble 1 7,. Dirzy Karble (Pieske) 15 m

Schist 2 4. Schists. Semipeliti + calo bands.
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abovLr.this are variable ane tniek, und Ls1uIitu cemo

on io =b1c w2th f-parnoeaud ompnlboso tanes. this are

mu2covlei2.. und =.2dovito schist•, v2ru raste, wien
.

L Cr oran.211Ln.Lcuurtelle bauc,s 1 — 2 22 -Ln2dx, elD. 


2o. 'n2ok nore, where ae ie on2y dodu 2 o

at n221 /d22. above eh22 arc :2ann2Uorous sobiste

2ixpodure o (O82,2UC) Hi22 (95. Inickennce lend e2 esie rock,

Ukinnin2 to une ulono. strika flbove ur Liljokmarbleo.

Ihis lend contuafl_ smaller lon2ef U±± :1,2cjiii- 31 di22orent


rook types.

41 inclua2.;euro — (iurncee± :eaurollea aLphibo2-11 Ili (:).

fsp.

— turtO Stilledei—a

g crirui thc e21c is ao:sinant one othar .nocks forr omadi

uxpo.ur2 (1jO'). locki L3CK ut liin

On top of cxpL. 6 is talo 2oispur floeK up»in, tfltenseo o2

stadnoll Tarfl2t u:20n2bolie2. SsoarolitL eo 50 m

aong suon. 2 tond2: — m x 5 m 02 amphilo_t, onlonlie 2oox

 les du-LA:2c_ Earneede — up TO

artiziteiin blitJru.av sone here uro i unL.

-e Lyascm-paa,rttna Lnamir,10 L .

Lorbloa arc atill to 01 tale,

SpcoMm,rh,:nol = Jnoph(?) + ma,,=,:nE;tite.

22 = n,tcatua arom n

S:» = Serpentine/talc.

= Staurclate, =se., atI '202K.



Traced the chothte LOflL_n oha arandth„.

to. CrWrL LI o 0 ft 0_ JL.E.emealL, Lo-L ch Jhb.1. an,

ili it. boUedil beehb t, bh tome loo m Tonst,

and 1uwt:r.ant,11-jncture to the north. iL acuce out LO i m thicK


behinO ane hu,.

Sch-Ht: voro »co,chh,naquar-tziaebin tio eu t
, on to the

Jdrjhbra,„_hau , Tnoht“/,/hrGru:10' ahT0h. L,focobevcr cbten


boaa1ilec. tace Tele .L.C2Cv. L.;li

ab 29-0°

41 Tip oh caa• o.. 2.•rdao so thc 30±(1must be

containca in uchi:t. 2 murble i bequence.

nbfl (ocio2,) dch±:t

and 11t10cdarabnac bunds, und then ba0man'bh

tH0 ot ane-o. oac euc ot 5-c°. noo- lit

uno ru,•Ly(d.ubccvite)

banda, bcnore thick Icarbht,:on otreh ch Uhe hl

ihE td.ro -LCO: a cut ey rt, 00 tfiC1'.

hibotiac bano. _hd taLe onL• rea ap,•hr:,

t111 at

July 1111.


to ToTTow marbio i ond 2 Lo bee v,hddt.1 pohibts

2 havo Turge earnta, 1n ,omo banja, and ort :L06J y (20::rjL

than ah, othent.

Sch++--= =-2,21::::rb2c22 =no a do rotrnoa un, or Iflre LC a

discona1nuity arouno 03c19)). There ib no osure in thio

bbbrand20 11 i hano To aed-',11e ahboaott,o_no15:_

lalc at top eL 733 h&b, tta tb.)to 33» in Lably

Fossibility cd. theub/hno deflnate dryttalb oecn.

larlph+ btab: oal-et a basie rattherthah altrubusic


oritTin.

To north ot '/J)to thich bLarble,a a wibh a 6:roat oT

minteresting achicts, containing prominent quarthite horihons.



7 •

Ihese dip at 65o at 5500 and are some 2 m thick. They are

rairly boudined and broken. These schists also contain thin

marble bands. Then here is a much thicker marble - very pure.

THen, Et 075205 begine • sequence c2 coarse, almost gneissose

scbists or vetrflyunirorm littc-fogy. Iheace bi., Jcp.

schists. u 070209 is a marble again, with thin pclitic rusty


(musc.) schists st its mhsbdHde. Then tn shebis mo-e "mne4ss-

ose" schist. The schists bordering the marble seem to be at

lirst riner equiyalehts cr the "gdeissose" ore, and then to be

musc. - sohtsts. Itt068208 are two large boudins oi quartzite,

bhich correlate to thinner bands in the marble-marginal schists.

The "Eneissose" schist closes round this marble schist sequence

in a smull lake, and then to the weet another such sequence

opens cut:

Comrhr tbek round una marhbes - that at hirs H2, "Llien

bhe,hthilltiurbiesfllefl(ehbosure d ) at u60186

is another talc body.

Looking east at hill 825 the talc thins down to the lake and

swings to sne north. It elso clores cownwards - ie it is a

boudin.

The talc et 060186 has amph + trt + musc schists with no stauro-

lite, solid talc tensee E ter metres dong://to 2, magnetite (?)

amph. tenses, serpentine tenses, pure tElc tenses of the

dominant talo + altered ielspar rock .swinginE dround all these.

halking south the is more marble touching the talc, then

schists, then another mbrbis that links to that on hill 070185.

Ihrust the sohista aboye this have thinned considerably to the

west. Lip here is ); EL
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14.

Elinerrolds in se.-nw. a:cisreZolded in ne.-cw. uxzu,

so cals of 191rstare plunges both ways, 20 m to s. is quartz,
_

isp., musc., semipolite -
,o ut 219o. These 5. Jpecks of

naematiZe and Ealena, 90 m to c. dip = 80 az 0980 - is it

generally vertical.

100 m across tc s. is this, then bi. semipollte and then

qusrtz ZSep.psaEmitec 1.

	

200 m over, near 2ndstram. Psammizes 50° at 128°.

bueccusion cbtaaned o2D 2 Uraversec is:

1) ,,uarzE,Zsc. psammisaes. 1, lb, 19, 22.

	

muse. slemZooliteuand pcammites. 2, 9, 1(, 92, -99.

9) Musc. schists and muse. and quartzite and ky. 4, 5, 13, 12,
20, 29.

Jemipolites und pflummiteJ. b, 50.

5) ues Eneiss und pcemmitZe bands. 7, 10, 11, 29, 25.

b) P2=ites, u.nd;jr2phitesorLicu+ 2L:2

contsininE suarts. 0, 9, 19 etc.

-.".2,gen

July 2irth

19 1 type csammitec 450 ut 21 . Conzinues 500 m zo couth -

not goinE rurther.

20 1.0. purpose to Zolrew ky upwards and note » bEes ete.

40 m to nw. oa T.H. are civartzmuse. rocks wizh pjt. +

11 psammitic bands. AiE.0seeescuz? haematize. 700 az 0450.

Miner acids plunce 0490 at 11"). Ky thin m band,

verj pinched, sinucus and _cdoeu. 20;")kj, about in q1Jm.rtsite.

Succession = 1 m quartzite + ky (sparse) 1 quarts muec.


schist --*9 m quartziteu 20),ky + quarzsveins -1 m quarzsite

+ ky (sparse)----01m muccovizite 5 m quarza, Muse., pyz

schiet- 93 type pcammitac. Dip is near vertieal.

Ky containing quartsizes thin zo east ana west, when muse.,

quarzz, pyt. schist cloaes round these zenses.



1

Ihere fs ky in mosz of the rocks but zhe muscovitites, buz

in very low %•ges. These beds are so much more folded zhan

others that this is probably an early fold cresz.

lo east of this tens psammizes runs the quartz, musc., pyt.
rock, with no quartzites running through, in surface.

500 m further up the ridge semipolites and psammites dip
700at Oec to south of musc., quartz, pyt. rock in contact
with it. 2hus the contact of 2 3 swings here. km up it

is back again an old line.

ase of d36 ridge is a 20 m amplitude fold plunging 090°
at 20°. On norzh edge of this ridge is a - 1 m band of

auartzite containing a litzle kyanite, ln cuartz, musc., pyt.
rock. Weather atrocious so down below clouds.

7 hevisited, then d to study "irregular Eneiss" and see

ifit is the same as the basement gneiss. I think it Ts now.
The2nd stream north of 1.H.is cut in semipolites and

Graphite schist between the 2 augen Eneisses. Fault. Still
coloured different on
map, far distinction.

lo exposure in szreams, after they join.

21 Farily basic massive unlineated rock with bi., chl., fsp,
and little quartz. lhis is part of basement and is probably
a meta intermediate dyke (diorite) and perhaps an "acidified"
basic (dolerite) dyke.

11 200 m to south-west is more of this, surrended by augen gneiss.
Dip is verz., strike 12d° here.

Augen gnefss seen in stream at 122755 - noz sure which cart 0i

it though.
A boulder of rounded augen gneiss fragments in graphite schist
seen. This looks like a fault brecola, suggesting that the
contact is a fault, up which quartz was emplaced.



16.

22 Weather so bad that have retired to Randalselvento de a

section.

1 type psammiteshere, by bridge and for 200 m up stream.

These gently folded on axis plunging 15° at 150°. Odd patches

with more bi. and musc. One band has magnetite and small

garnets. Dip 20° at 158° at bridge. 50° at 205°, 200 m to n.

Then no more exposure.

July 25 th.


25 Irregular Eneiss. Dip 75 at 028. It still has Odd bi. rich

horizons, indicatingperhaps that it is granitised

sediment - hard to forget bi. separatingfrom qutz. and fsp.

and vica versa.

200 m to SE is same

100 m to E is same

100 m to NE of last is "gabbro"- very metamorphosed.

On top of hill, at 147746, gabbro runs to sw. of augen gneiss,

with contactrunning nw. se. This is mapped in. Patches of

net veining in gabbro. It veins the augen gneiss along s.

It is chilled against the gneiss, but is foliated in its

margins. The gneiss is best around it slightly. lhus the

gabbro is late stage metamorphic. Frob. intruded into a still

hot region, during copling, and this promoted very slow

cooling and high wup's . Hence the gabbro minerals would

adjust to their chlorite, epidote, felspar assemblage,yet

11 s. would be bent by instrusion.The slow coolingerhigh wup


may have helped lingering "Hydsthemal" conditorenearly -ie

the quartz and mineral intrusion.

24 Quarts contact swings to south here in a large ridge on

top of the hill. Dip of top'contactis shown by slivers of

semipoliteadhering,to be 500 at 252° at 150744. The quartz

then shallowsin dip and its ground outerop thickens. It is

actually some 25 m thick. N contact dips 50° at 242° on the

"crest" of this swing against augen gneiss. Sedimentthickens

around quartz because of shallowingtoo. Contacts pre full of

quartz veins, but no mineral.



17.

Quartz tongues off at "crest" of swing into 2 bodies,

apparently. These may be continuousand may be separate

"blips". They are always in a metasedimentaryavelope.

25 Small patch of nyrite mineralisationat 150743.

Schists here lie virtually horizontalon quartz.

Sediments continueto east up hill, with some good tens of

cuartz in - 30 m and 2 m, between the two Eneisses. They

are thick and folded on east-west axis, very operly.

26 Is graphite schist in metaseds., dioping 55° at 114°.

ihe main duartz body defineatelyends at the base of the

hill, where it is nearly horizontal.

27 Gneiss folded round at base of quartz at 149743. Dip 35°

at 310°.

28 Gneiss on hill below gabbro 100 m south of 27.

x 200 m east of 1058 is contact of gneiss with sedimente.

Gabbro has out by here. Seds. and semipolitesand


psammites of 4 type, as lower down. Dip vertical, strike 300°.

•
•

29 Just of south edge of ridge are quartzitesand muscovitite.

Very dip torted. 1 small amount of ky in some. 20 m thick.

30 Seds. in stream in contact with gabbro streak, with grieiss

to north of this. 45° at 105 but probably totated by


slumping.

31 Gabbro in contact with gneiss, before seds., so gneiss does

surround gabbro. South is vertical,strikign044°.



Grening
Sections through quartz body.

along 148 longditude.

18.

27thJuly.

32 Weakly micaceous pale massive psammites 500 at 224° = 1.

33 lsammites with more mica. pale. Gently folded round

agently eastward plunging axis. 25° at 190° and 30° at 240°.

200 m to north and bi. semipolites. All these = 2. These

dip steeply to north.

Going up stream with quartz in, to map bodies exactly on

1 : 10 000.

Augen gneiss at base - 30° at 040°.

1st body is 20 m and 5 m maximum.

2nd body is not continuousright up to the top, but is

2 bodies. The lower ore is 200 m long + 4 m wide. "Sediments"

run right through,however, where there is no quartz. 2rd

body is over 10 m thick, dipping 40° at 2200. It swings away

from stream and then back to its old strike, This is because

it goes over the axis of a small sw, gently plunging fold. ie.



19•

The seds. here are up to 10 m thick on the south side.

After very contortedwith slightly overturned (to the north)

microfolds. These are probable dragfolds on a thrust. s

They are clearly lier than the later, open, shallow plunging

micra folds.

Many small pods of quartz in sedimentsup here, some more than

1 m long.

Quartz body on top is now completlysorted out. It is up to

20 m thick. At top end dip shallows and sings round and then

the body goes above the hill, because the plunge of the fold

is steeper than that of the hill.



20.

The small tenses of quartz to the north of the main body are

not tension gash fills as they are surroundedby a sedimentary

evelope. They must either be folded with faulted equivalents

1111 of the main body. Since the certainingsediments dip south


under augen gneiss it is most probably fault repeated - only

an isocline could do this other wise and there is no evidence

for isoclines. The increase in contortionin harrow zones

suggests a small thrust as well.

Walking from 160738 to 1214 peak. - Sediments sometimeswith

quartz in, repeat themselvesup the hillside, because of small

tight folds. Often one limb of these folds is missing, and

perhaps a small thrust is present - these are impossibleto

see in the graphite schists. Most of these folds plunge at

some 200 to sw., but some plunge to ne., so there is later

111 folding on another axis.

Section 1 km west of 1214 peak - north + south.

•



21

The silver mines are outerops of quartz with argentiferous

galena in them. The quartz bodies are also very broken, with

slivers of graphite sehist amongst them.

July 28th.


Walking up ky from 0 to top, to get some idea of what it is

doing. A e) The beds are vertical, very contorted,and

certain a remarkablenumber of well crystallisedminerals

includingkyanite, quartz, pyrophyllite,a green mica, musco-

vite (talc?)and pyrite. The ky % is very great in 3 or 4

thick quartzitebeds. The successionalso includes chlorite

bands, (Chloriteand kyanite in association. Must be retro-

grade from bi., while ky has resisted better) quartzitesand

quartz,musc. rocks and is rimmed by the quartz, musc., pyt.

rusty schist, as always. This centortionis not echoed in

the psammites of either side, so this zone may be a fold

cone &f a thrust.



22

200 m to the ese. is the continuationof the 13 ridge, but now

it has much less kyanite — barely 10%. The quartziteare dominant

but thinner. There is no developmentof macrocrystallineminerals.

There is a slight southerly swing in the strike of the ridge here,

and quartzitesand qntz. musc. pyt. schists close round the ky

outcrop.

These rocks also contain streaks of this unknown purple mineral.

37 300 m at 140° from 13 • Strike is 140°, dip vertical.


Musc. pyt. qntz. schist with much purple mineral.

•
•

There are two possibilities.

Either the red line is a thrust, or

there is a fold — shown in green.

The contortionof the quartzitesand musc. rocks, and their vertical

dip, comparedto that of 40° — 60° of the psammites to the north,

suggests a thrust. So far does the lack of cornelationeither

side, as might be expected,were this a fold. Such a thrust is

almost cortainlyfolded, as is that between quartz and basement,

but the kY zone does not seem to reappear.



á



1,
,

;

(1)
C

,
,, 

fl
rp

i
P

	

,
ri

rr,
:r

i.,r,
r

C
,

-..
ri)

id
C

.r
C

..)
-

S
i

(\
,

r
c)

cry
(I)

C
J

.



 
r

I
<

1
•

(f. 
r

/
):

4
'

Q
i

cil
rr

,
S

I
':

lf:
,

,
er

(l.)
ni•,-

I
r

s
s]

	

b
g

I
'r-D

44
il'

r-rs
r.s')

g-I
.-:

•
>

1
rs,

	

S
'

gs
s

-
S

•
.,

q:..:
.

....

	

.
.

:
,

.
)

::
:.

.
.,

•,
i

:-.
.

.
-

,
4'

>
.

r
...:,

,(..:
:'

'.=
',

.
'

' 
•,

,

	

(.')
r 

.
.I.3

P
.

.
u

c
,'

	

.
.

is.

 

,

1
'

r
::

(:):
0

C
.

-
l:

D
;

--
I

'
g

	

(S
L)

r
I

	

E
':

I
---

.
r

I
:

1
'

-
r

s
1

g-s
:

'b,--.

	

..
....

	

gs--
•

r."S
((r

,

...
..

,

C
I

C
11‘

	

--,
3

-,

	

(I)
,--]

---.
:

f.
,:.._)

S
_I

I
'

il
C

;
',)':

i(:),,))
:---,,

;
4--)

i
fr",,

C
i

r'r:
(I:

:r.,
-i

,
,C

W
,

,
:

I
'

.-.
r,-;

(r)
(1.,

(-)
Lii

t.)
7-i

',-
P

r
.4

1
•

1
'

..\
'

(V
i

C
D

rcl
'r

1
'

r
I

•C
li

S
t

-,
I

1
'

,-1
r-

I
l.:

r::"
sl,

(1)
())

(.1:,
-I-)

(I)
I

F
H

-
r

P
...'

ar
,

i
i

„
'

@
-1

i
',..1

:
r(

i
• 

lt
I

'
-,

i
fl

‘
(1)

C
iI

.i):
r-I

)_:
r

-I
C

''
,ci

--
L,

0
(C

l.))
,cur

.S
...,;

1.3

g.:
g_.

:_
r.----..

(c.
0,

(2.,
;-';

C
,'.

r-.
n

(I,
-

(13
-H

(,-2,
,-I

I
)

I
'

).
(.)

':
,

).
:-•,

G
i

,C
)

C
.,

'-.
i

---')
-

1
S

P
d

i

Q
)

').,
,

r-
'

,'.__
,-,

i
(.)

,'.
;

:
(jj,

,

	

,
F

-!
:

:
0

,
.

N
S

r
',.:

C
,-,

r.
S

,

	

0
r

-I
,--i

fl
C

»
r

)
0

,
'..;

r.:-
-i--)

ri,
,C

.'
S

-,
-

.

	

.
"

).,,1
:

r):

	

.,
I

"r:
r

)
;•-,

.-2"
'

c
S

,
,,

•
1-

,
r

,
G

:
.):)

C
:

r,
I

C
)

-
,-.

C
/:-:

,.:
{

'
-:

n
.

fl
r,

i
V

'
:

-(
I

,
,

S
.

r
n

0
e)

,.
,

.-_r
N

r
i

S
'

I
,

(I,
.).

.1'.11)
:),'

)-)
;--,

C
I:

S
i

fl
:.)

(I)
N

.,
(1)

oi
I

•!
I

1
)

.,
i

;:,
.

i

..

rir,
:-..,

rc-',
S

i
Ili

C
.

C
.,-,

C
,

4
,

C
)

C
i

,
!'

G
)

(D
r.-:

,..:
nj

;
,'

".-‘:
(-.')

(..:
1:`

	

rs.g ))
..S

.r1

c:0.
.....

u;
r

.
i--

S
i

g
,:u

e)
(r)

;
r.,

ni
fini

flr—
I

.:
n

cr..
g

i
.,

r
cri

J:
.

I
4)

,
.

,:r_.,r
(11).

G
C

ri
/11

(t)

4
'

C
D

,:.-+
,)::

;
•

G
i

(r1
.,

:
'

i
(-',)

fl
.,

I
H

r.
I

'
(ir

5-1
,C

,S
r!

C
_)

C
)

I-'
rr

'
C

)
s

I
r-r:'

S
i

C
. 

i->
1

I
',-:,)

(,(J
H

-,
)

(,)
;

i
:

C
.,

I-'
c;-1

fl
G

)
,,i,

:
-

I
,

I
I)

0
I

.,
'...->

r:.
i-'

I

	

.
D

e
.

F
!

-
•,-i

--:
•

',..
-

,
(-)

fl
C

i
i

'
r-

1,
r)

r 
:,

(1,
r

-
r

,
rn

-c
._,„

-
()

i
fl

:.:
..1

S
-:

C
.)

1.
::),

C
i

.
'.:

c.
,'..,

I
:

:
)

•-
,

.
il'.

(1)
S

-I
F

5
g-;

-.,t
/

C
,

C
,

,.



,
•

- csac-F-L v L,L> QsA 


t.D

.sreas

115,-\A- c\k-

•

o—e
C-10-X.e

(2-‘1•-N - c"...\\S
c--(So \)ccs

0`-•) “)`%S\--

qt\-- sc", apc, kz,,,,-,- . \ \,S

NN--\‘-^12A \Q-Dc.\-% e---0

e\Qc cs.,

S

* e Skr-et"kt-S 12C9f,,

S Kr- CCS

Sk

	

- -

/
000 S u

,

kse3.2
kv-Qsks



4.4 ,S 50 74.0

C.Q.c2 5 4. 4-.4

Ks 3

)1/4

co0 3.3

sc
k" !!.

X

ek —

•

4

- I•
rtffit-ii•

t- ().-4 t4C143

!

—

-- -
"\ce,

IN3

/

NJ

	

C\ ..,..k-c -53,..? L\ \..k.")_, \ 5 \ -
i t' • \ _-- Sar5\5

,>\AS 49-V‘

	

1C \

•-•—•.-- t N...1

"IN

i

	

k' X
tr,722,,-::  5 '..t..:1/4..et.„,,

),; .‘,. i K k

	

\ -\\*..5) %Qc\S ...--0‘`.\-\ \ Ck.L.52~4U.S./
7, rk

1/4/9- Y!'\ Ø C)  "..)\..\--\  .. J,),..‘ -%,6\S

	

2< I- 1-15)*."
r ),C

li-:\A.C.0
i k

: . 4
1/ O --e- \ \ rv-- \e, ) ..0.-. S rk: 0 1/43Q:

>c -Y ' ' ere c. 1\-\<3.-. (....\\ 1;\\2 et u,,:\r-\ \ ssi

“ A

•
•••

4



)

20,,L

,,auer.s.clugrophut.;;. (078172)

ioriii. Uoarf.e ,juo

gaciss i genc.railj"cI2

a:li g-.4;,-2,3 3 L'u '4 ;Iiihg oip

: or_litac-;, 15'to 3ut iheuu

contLih Lcudit.o.c) vcin in-crudecto thc 2cliution (0).

1;„ r 2-zo

jt.c u.0Cite

"- - Lhen

nut

to be uc b0140.j.II0.f.i,,H11E-'DJ ' L',12kCr:th0 bYT.3Ci thick

VOili oiHc.

Yi) (072IDC). Lh2

;. . Itt ovor ic LiiiLL i,-

1.111 11- CiJJ  A

42“l E oi the.cIttei iu 2 .„

tiïick U_th g_cnet., o_ 2cc'r cyaiity

unk,oc.;;hc,22 e_ ai22 oc; (C70) lan ef-p, (:)) -

preL,W2, _c_ tbc coo,md2f.h_,2:-obccic unc ultrLlicolc

Lhe GL2e U L.LS IL G iuiiiL m.-121e/aL.LLIuriuL,

ulteicC L (2uurcLitcd. m3LiG flL. h_

%Lasepl_re Luoroc27

Greninr

Gronite 1. Grenite Frneiz

(inolu.; iolinted gsieflL

Sch2 •vxiit au quaru Itcc + umphu.
Gr Sk:

L.:-.rble 1 Dirty flurule(Fie,,ke)15 m

Schiut 2 c. Schil-t_. sernipeliti + culc bands.

C-E - 2rGt. ha3.qt.t1s,J-11:..

,



2.

iriarble2 5. Aarbles and dolomites. 2' lidlitequert2.iteat
base.

Schist 3 6. Thick schists + quarte boudins + calc layers.

Aarble 3

Schi S 8. Schists - very rich in mucc. Ihin. -Austy.

	

9. rfaleetc.

Aarble10. Aarbles.

Specinen numbers. 2 S Garnet musc. Bi. schist from band in
Aarble 3.

E lasce

Contact of gileissseen on return is in

Schists 1 proper.

Ause. graphite schistE 5 m.

Auscovitite 2 n.

Selscatie gnei,s 1 m.

Gneiss.

Lh ,;1-adhiteschi_tsEre very contortedand rusty -wehthered.

lhey certainlyare a plane oE novement, but on what scale is

impoEsibleto tell they nay be a large thrust.

.5-1)11Z_-.9_taL
Expo'sure(4. - 092176. Granite gneiss sensu stricts is here

underlain by a series of biotititesand amphibole,epidote,

Eeispar rocke. lhese contain a foliation//Sof the granite.

fhe contact is near 100» biotite, a metre, and so thick, which

has clearlybeen a planc of movement. Ihen what are in effect

biotits schiati ce 'n. 1hese thicken and thin alons tlie out-

crop, and are clearlyboudins they do not naintain the same


structuralhorison,but get lower to the uouth. Tne granite

thins to the 111,bat always remains between these rocks and

schists 13 Dio of contact is 15° at

Schists 1 down hefe sho/ a tyoical contact with the grhnite, and

then go tc normel schiste + J,uartzites.lo marbies are seen

until 095195. Here is 15 m of impure marble dipping gantly to

the north.

7•• Aarblet. Garnet amph. at base.
Alca schists + 6" garnet band.
Aarble/amph.bands + 2 m gurnet
band.



3.

Schibth above thie bre vbribble anu thick, eud then come

on to marble 5 with garnet and amphibole bande. Above this are


'auHcovitites bnd rnu$coviteohit, eatnering very rusty, with

or. 5 urominent quartaite banao I - 2 m thick, dip. 55c at 550°.

chio oiie is 5C m thick here, where as it -,ybs only some 2 - 5 m

hill 825. Then gin novo arc garnctiterous schists.

Oxpeure - (0:132O0) nill 79•. eh:Mck•nnoj lons or talc rock,

thinnimy; and along trike. ICUove tnia are thick marbles.

cont-Jins many amailer rense.; und stre.ak, of diinArent

reCk

11 InjiuJ6d i22 - Gurnet + in serpientint (?).

siterc2. jJap,

- stretk .

11 in ;.ten:.rsl the. talc ie derlinant ani other lock, form small

5 m x 1 m leneca.

i:xposcrE 6 (C77195). ibokinCt back t hill 799.

On top of exps. 6 is talc felspar rock again, with tenses

otaurolits garnst amphibelit t. ataurolife crystals up to '.5(2m

long 2 tennes - 30 iflx m o ampnibole chlorite rock

• with ver:y large cubes 0i magnetite - up to 1051.

,uar.titco in Lijs;ruet .one hare art thinnsr tnd is tLw

ruaty schistJ. riJho b .sHanili. again to ths .Jeat.

• LibrbIts ars still tc II os talc.

Jpecimens: 351 = Amph (?) + magnetite.

S5a = nabettcb rrom thin vtln.

= EerpomLint/taMe.

05lE = Staurolite, Lwc., gbrnet, biotite rock.



Jul2  10Lh.

raced the biotitc, len- in the g.renite gneisb (exps. ) round

to prove j to be part çi besemenf, not schists i. Many

littologies in it. Lech boudin seems to be some 100 m long,

ane than thaL are to the north. It fades out to 1 m thick


tehind the hut.

•

•

Schis:ts 1 heve vel7 prcanfnent quartiteb in be east, on te the

junkerd,41 Laap, including ore 10' thick. These ure hoevar orten

boudined. :nese appears to ba a fold here as dip at C i2 20()

st 299° 094193.

Lip of' base os marOle 9 12 55 G at 338 so the fold must be

contained in schists 2marbie 3 sequence.

(09920 ) has schists 4 on southern edge - very rusty

fnd •ith (uart*ils, bands, and then has marbles above those.

Lie of these is 50 0 - 60.c at :::=8O . There is then a series or

ms.rbib anj u(oluocovite) sehisto and quertzite


bands, berore thick m.at'bies on tho n oL the

Ohe felu body n'L1T have thinned cut bu here, although there 1s

a n amphibolite ban, The tale only really appears 1 km

to the iiest at thi- hill at 091203.

Julv 117A-,

dnd 2 tc see oeni ts

2 1.-n„vc sargE. gurneta in ,Joue bulijs, and are generally coarse

41 than the cthers.

Schist 2 and marbles 2 aud 5 F:c roune a flexure cr there ia a

cfsconfinuity dround 090195. T.here is no exposure in this

;Trand ac it is herd -co dscide wh!ch marble that at 09595

rOelo at tep eZ 753 haaoofnato u to 30» in sieny Insads.

of ky here, theugh no delinate erystals oeoro.

Ancln garnet satsrme.'at e tesie /-ather than ultraoie


erigin.

Lo korth so• r(9 io this.k 1=bia, and with a great thicki_ess o.

mintersoting schiLoaus, aoutainik2 5 proninent quartoite hor:iaons.



J2bL: si 6 0 at 55D° ane ars 2 m thich. fhed tsat.

beadined and broksn. Thess schists alt,ocontain thin

ma-Ilt bondo, lhase.hrene Shiaker martle - voly

tttC75203 ho&ino s ss=sci of coolsa, :inott L-giciasose

	

aa:-‘rel; xHin

:OLJ'HT. :t a oa.H.:Ss with thin oelitic tusty

(maLss.) hisi.ttLtarLiis. nen ta ths i nere "gnetLhc-




coo" Zjeliirt.The sohiat bccceerinuth.s.msrols .acittte bo at

siner ecnivelente ot•the "gneiasoseh ore, ond then to be

- schabfnt. flt;GLc2dc tuc lar6c boudinica quartzite,


\.hichco=eltate to thinne-ebeaOs in the narble-marginal schicts.

"Esnsaa,csh sanlss sia ss stune.shIs uscceas:achist saquencs

an !s,H snis LLc5 5 snetnci.,,achsequence


es)cnsoct,

•

:YiLK20Vr151LKO ane ,1"feLH,4- th=.1:t hii] stl. nen

eain .3eha,t,t,n‘an.Tilin tnan (,s;eposured ) at


ifi anctnor •olc cody.

.r,00kingaa3t at hill 325 the talc thins down to the liko

Hsiwy dt.s,north. claae3 down.aardi- i II as a

5 bouJin.

•

•
Lhe tale st 0631S6 hco Jr3-7n+ :311acechisto uith no stauro-

lite, .ofi t.LlCre=s s jc\t. long// to 3, magnetite (?)

co3ph.t ?ss, s:2,2-i)act:Cs 21J.2i t.;aotenaeo o2t.the

Lnctntt.ac± is sre: L.Lasd-terock ssiinginyaround all theso,

sslkisiLaosth LjC is r toichinL:tho talc, thea

thsn anather a-assblsthat linkt to tbot attbill C7C135.

Ibaeasi,tha cchists above thic havc thinned conaiderably to ths

west. Dio herc is 55° ot.3H20.



ixpo,:.ure 7 , 'YJ m above contact i a thick kobic band

belore the graphite schists, eipping 25° dt ubbldb).

(krening. hevided "btratigruphy".

"Ooj.t. gneiss". Gneidsode schist (+ mbled. + .schistb + qutsb.)

norble — usuolly cleon + udldmitic.

— minteresting.

Containing the talc body. Ihick rusty
dchibts + quartzites in iast , thin in est.

achidtd — mbied. + amphs. +

narble — thick + clean.

bchidtd — + guta. + thin dirty morbra.

Granite gneiss.

dlnor.•27 nuedvititc

, nagnetitic rock.

2th.

nio in ..riarb±e 2 in d 1it oh nill y)2 (051117). naLele

thiek_eL here.

Granite contudt: red, U eue t.eos. thib hiWw, narbi :Ædwe,

to -;Lc e..;eent here in thc echiet e:eyuewee. iej.;;in nsrble 5 at
_o  -

st ss
,s

dnebb id nd tarc nehd. lciluwiiig thiss

nahbse buck, the tal: tInUu ct by C5L,e12., to Ci

we,ft.Le u dip 40 G st )0S G, ,o contdct bts bUflEL i iot, wwu

hc-re

41 _uriL(LI hab sv-,ung more — eidb ksSiat .9000 0301€0.

Lfl.veh:;ingteek uC t;celleiJethe-hoL 310165. Ihi*K +

calb band, + w norble • g:_ruct wica bchist

dt 2bbc) b m arbre gat. mico schib,t + juart_ites

1. s n morble - very donicrted gdrhet mica behi.fl codrbe

rehratis uahist (pbamaild) 15 n marble • la u :dmipewites

m marbie (marble 2) (dll behore this i purt oi chi: t 5

veLL,ehee)- — d_:1Leeehieue w•• 20 w marbIe

(uLhLsd --thin beniperitcb- -'2 .rs (:ualtbite — rnposure

(u)y1 b5) ky muse .:.wfidat musc . scnidtb - giacbsite beirin)ts


granite ghetuu.

[11 beneen gronite + marbie 1 id bchist Gropnite at the

coritaet id up to 50; in a 5. m bond :bor 100 n laterally. Kjanite

is aark Loloured ane up to 50 in u I m bunu, dipping ut

)15

nble S.

,'5011. 9.

nble 2.

ucn. 2.

nbre 1.

:;01a. 1,



Specimers 381 = ky. musc. schiat.
582 = graphite schist.

Julv 15th.


alking down to Storsietten. Granite contact and
mapped, dip 100 at 2530 in one place, but uauallnearer
5400. Contact cuts across streams generallyhere arter iolloing
them on top. Exposure lost in trees.

Jul, 14th in 'est,iveri.

July 15th.


11 V.alkedup tc £2S. but John's leg bad› ao carried him back to
hotel.

July 16th,

halked up to Ejellavatn. Mixposurenearest lake st 025151 in
rrie schist — øreb. within 10 m oi•contactbith granitG.
bchL,ts above up tc hili GUL,(021156). sUaruy(juart—it: Lnd
caje schiat bands. arbie dt top, 20 m thick. Eip 50° at 3200.

hore Gehlaybe+ ouartuites+ garnets to nG. Then 50 m marble.
Then schists with garnets. Very tightly uoided on ev. axis,
ith iunge o_ 200 to east.
"Conggraps or no expose to nw. Inen schists very oammitic —
at 018163. Jo good ioliation,buz minei tolds pUunging 50° at
520°. Most ou valley to north is morsaine.
hese schists cannot be correlated‘Aiththose mapped to the
ne. of the morsaine, and there is probably a lOJa or uault
running through this gap. The intenaity ou miner rolding,
observingSl and developingE'J2suggestaa closure oU

Gchista over marbie at 021165 seems to uit with this.idea. I
have no ides what the fold does, unless i plot all Labrica or a
stereogram.

to nw. Urom last exposure LrE old cxposurecot rusty
schists and garnet schists,getting less Jblded to the nw., and
with s1 becoming more prominent. (xhereare some graphitic
schists.

On wect side ou harodalen at 998162, aLter long bog with no
exposure, uc course semipoliteand musc. schist. Lip 400 at
260°. Large quartsiteboudins in bands. \.eaklyor non garneti—
rerous.



8.

This does not seem to be equivalent to the "gneiss" to the ne.,

allthough there is no exposure to tell between them.

Lic at 592 is 50 0 at 270°. Garnat schists are now pedominert

(995150). I2rga and small garnets, bet,[een 10 nt1 5O. or the

Lip is 70° t 230°. There e,re mesofelds ‘;ith 50 ni

amshStuCies im this .r.mructilercus bund, Frhe tend strikem north

- hill,

m. or the garnst band is a linestpne bip ".:;5c mt 2750. This
isny thiek mne in le'sn intb the valley m nct

lking back l'urther to so. much jLihesame succession is seen,

itL tetter Lspesure. ie. GaiLet EwhiEts thieb anM varied


schists with garnet band near its eastern margin, ano rusty-

sens si:Jher side ct it — mrbie 5-- garnet semioclites

mssfle 2 scrsiLt (much more contorted isith minsm .Lolds

PLL,fliug 15 O L.c 905 6). st C11151 GOP

	

_ t[uart—

cmsphitic- banOs- flarble

- £.1i Lt 0111L.,0,

17th.

Lc.w.tn, jubt hc. or hili 72i gcenn_Le comtt

T:tpeltu-red.

5he unsudi cohtao 21/Ce ssinn Li pntsent, but there 15..ivery little

k:»,nite in tha johi» 'cLove the cjildrtito.

r,*in me-rble i ai. 133 m «cove lakm, tnen mcnisu

s tricket to the coutb, but

cdt:phdnts th::coghot bc:ttiders ot

iie ctout hen very erhau-.. there


tilc body scon.

0-1cebc::],neLih -

large gurtilies.

mns msrble 2.

--hareterisitc

j,isint rock

is anotner

gJrnet uno ky 2ite in, tut ncither in

Etrike sings reand bmss nm lake check tumorrov,.

Lclking wnis. on traverse rrom 000100. »iertiLe 5 is cr usual

thickness. The schists Leyond it go.

Nust.,y polites + lsts. + quartsites semipolitie bictite

sclriists ecerbk, ps=itic rschists" in 5 — 10 gbrnets
m _o

(50 mt 290 ) greet thickness or garnet mica mehists, and

memipolites tith _tusty sone at tbse. (Thesc don't quite tie

xo •ith the gernet poor schist, sequence to the north, but

there may be some slight compositional change along strike)

Psammitic schists garnet rich schists limestone + amphs.


lialking back further to north same succession is observed.

No economic minerals — in aot no "minerais" nt nll.



•

Jurv 18th.

Hecvy rair.und lcw cLcuc. Vi5iiility 26 m.

cJury 


Very bad weather with poor vibibility ‘,tcttc ucuth end or

hjellavutn, cc Loi_e grt.nrteanu merble 1 cros0sEjellagn ctreum,

impounible to ocntinue rurther up hill, becuuce oi lo, cloud.

Utrike hun eung t.oho. anc rip generrily 3teepora reunc


hcrt. nli ceguence ceen i. normai. (iomaucrocu sli nollunderc

cump. He i nut ;,.or!eingbeenuce ol the wenther, ao I --fl

giving up. He r rookins lor minerblo unc rineing cmali

- in th--,grenlie- Lici.i oLt1y opurugTrituhbre.

11
do\,nte -_torcletten.

21-t.

2ur)oJe - Te c out + ouurtc.

ni,n oue Hr2ierc1J.

ii rt'torflooh,Liotinetiv, umuppabic" Jithologru- \,ereluokrd

1/. -Lgcn gnei-c.

+ raphut. Johict.

i. aart-itc + 4ç (in plbceo) + muce. uchiot.

,/. uchiutL,

'/. uLumit..tc2.

-Lte aculderu cr n snti. culupur urs(.uoiphrboic- bne chLorite? -

rbuk er uhat probubly a gabbro. Ornec sLaduit outcropc


Lurther up, und rec u ;:r_btre.bot 1. Lr0\,L±li± chorite,

epiaoto ,ano.,tz-reibpar.

22na 


.1..LCI-LL 12071;2 tO 12815b.

,s:C Li JC. Cj nut He2LIF.;

L:t.3:tv€:pubhmite, gently Loia€G ubou.Lv

veilLebl unic. .Prominantcchi,Jtocity(j1). Lip uvg. = 60u

ct 2100. Jecs thbn 10;,mieb. continuou to une., i[ith

conatbnt lithology. Somu quartL cryctulu bre :11


reuiuLedsuggeLting thut they may ntill be cedimbntery remnuntu..

thi_ gruin erce it ic probable thnt they were either pat oi

uturbiuite" (cencuiate) or continenenl cundtones, a'sthe rel-
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:=t come frOM May minerilc:,02 reconstituteitom other
sedimentaryfelsoar. The latteT nost plauyible, seeing

we are on a basement granite and that these are "Vorland"

1n placee Ei contact 3W7Q,and ditto or muscovite-
poinaeL erom locel pitoneL o. other eedim,,eniin sn eseiveIent

Mummnetly 0I Uaiu n6 m'elspar/kaolin tfic oroducte


o, the ese:orie

eolites musc. ni. - nclites.

- srMable conrseness YraneMormer E is 300 r t 01Ec. Biotite

cIten crinklee by Ieter lolde, cut om plene c)

	

= 750 at 23.H , but gain gently is

41 oon-ceHns:minuSs

tIL gclenL ene Eome iron Euiphies. k.loc ew thin
bg‘rs cvreaks ol eluorspar

41 UG:C Mrcm Lfl. uart. g Ilep., muec. ps=itee, with
S=:11 spesks c_ minefli born he:2eLutiteCfltluiena

çL eperne. .c.enuecmt. roek. ELEir te I

2=Jj

ne ein)tnen 2 1:),,t6,m6,eOL LOÆLd emmee.

n:.mn

mt n__ a‘ch::±1.C.L114.4t-
_

	

Liv eleso, Lt 130 el

m.-.

• Tchi.

s_L•0c-;lt& ,usm ites vors e cioc flcLm.mmLnnee

	

in ths,_ ms: ±.0c)

uCus6;c11::. c)j,)

L.

LIL Jfl7e Jeui. -

±.500 ilat 25*L- in etren.,m Augen gue,U3s. it. .na

	

"C;-2CLieL, eeldeL biotIte

'not-ween70c at 70rtioal e=iking

12± - Ino binming // m.

r)=--onssoeon, en2 alo bl.rM2h bcinds.

,5e0 e.t Mrpe. in etree

ltA:)=-Iee(eneemi-(1± b.Anjed)3n2 grnpnite senm,:.t,some 5 - 10 Li


35c eL;22jO. Betn up anI



L'2J2h.Lul are bJJ1-ensee üL quar -L,L.

L,avernov,. iron but clear UXLt.pure


inside, winb no inLY.J1s. Lh lot'er ot these is 20 n long and

side. la Thinu to asst a:sd dissi),-) L=s UflLL jt1 to

norin •oLa u4eLI flib his is beatLI'ct-,„iiiec

hione

a'ros J dp struard.

he ucosc is up te thick anc:ibuu nL.. y. 2..sr

St Uips // ars // to b 1 , at 5O t

-,nr»

"TcpluntL

-

a

-

us LL

216G
,r0

Ll

11 at 512G

thin -reU6as or•psanl.;li.L/csflI

unu schies, i-

coservou b xu.bouiars. 1X)

Sfy,;,c7-s,1,
tsth

,dar-eu avtr

Lud:y, up.

undculsails- a hrT.LsHlo


1J2'".

ton bod7, here it dissa,ppe=,tL

is .

.Lhepca are // te sc

.sys posn ;LorustIon but pne. tha tolLiflbiLat

, ,aLtynisre es iha aeciLasts quarts con-:a.11.

)

b::ck to 1(L. .
(LICI sinuousLirst, \hLuh still seesis diLrerenL
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nicuu) than that to n. Bi.rich banded hori.on.3. Lxpobure oa

thi:,for 200 r, thes 50 n no exposures,

11 500 m south o2 10 Augen g_eisses cip)in.:.85° at 304°

iiil, ulanao L-:(1 1-• -J- LL

C tri .Lbj. ;4_,h2

icp o sidge, and

tLn nor: nubo. ,chi t2. liookaol Ky

	

15L,a ,u h. htt - fl

•

,,n1 a und i-129::ctoviteTou. hs ky.

varfis 1,,L,sua ç LO lccon ,3 . Jyritc ulso)

1111 id is Liso lot or vein (4,:afla.Lip is

Lat generaili )1, L 0)5°.

111 - ,.1C.dn.:J-1 - ip_ con.“el

11
. 1 . .4) 2-)ki

Ihi- . Hmorphor.ed

01 Jpierate/gabbau,,in u2enent

grbnite. groun.U. 2. u uly or.,),Lituili4u,

biotits rook - gnnitio lookanL, probebly

not so ±11c:onoosition. 5J2i: coo::.osLineated LLOI the nergin.

	

uhe intalaucd au.gengneiY. is

	

LiaaLaun. aron tne c.ther:Lugengncisc4 south

prot. granitiEeo sparagnite

uLe - not par oL t2suulen,, .3ueL. r,argineoa


li,J2
Li

uar) 2a.:2

cp4..h01db G 20 L 5 LSLO 12.ao, ,lungang

	

1U° Y2,5°. Oatun, ths contue-i.,ti À0fl heve

ui LiLti-;;e. :.;uLrt,voja. L5748 hu;,3

iL, tot vca.: annent.

to tna u4uurtratoaj_ //
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15 j km from lke, t 514° is guarto to grunite (to distirclish

it from the otnef augen gneies it ia called granite here)

contret. Ihe edge sone i very veined. Thore are sparse, smr1S

patches 0J: inineri1tion with pjrite, pyrohotize,

pyrite, shalco pynte ur a rther pose 3clicn, Lu-Lphid —

probably e es 2 co the ,..arementioneo, ie or' intef—




asdiste cciapoitiQn.

nadas. graphitd sehibtd in thin sliverc stdek or tc edge os

:?uarts — stilJ duo. dne ,hdrts lo 20 u thiok end contact,


ane a pine id it dip 45° at 226°. ,,outh conzact nas slivera os

grphite sehiot and thod a thid isyer oa pssmites and

guartzite befors Zhd Jugen gnelis, diaping 55c st 222 0.

1€ 14./745. ...“babia rock — gabbro. anph., chlorite,

(epidote?) assembluge. rip 55": t 221°. his ia generally

41 pdorly iolister, csptst margina, suggeaoting it is late stage.

td wet. is augen gneiss round es.ss or gabbsr,

st sadna norre Tdhus gabbro LG have afleoter

rj its intbasisn. ,Inarta contact retains strike, however,


sa elfedt lj LOUjI.

further to io banded amphilddlit•: microrolded

slong an xj. piangins 17 L at, 154 c.

12 nevisited. Base or ciifl i bi. semipolite› 5 m thIck.

)0u at 1 m ot sso. passadlite. nuae. schist

and this (, ca) bsna cs

lky ugo 20). tn,uall. nli hLve aucL:::cry pyrite. Then semi—

politos 5 m. rshen musc.gusrtt chist 2 a, then .1.1srtzites +


musc. schists — very resrlded, plungc dt 10 0 rt 220 0,

flp is 50° at 220 0 . Further te ccuth riher irlds plunge 50 0

at 142 3. it is probable Lhat have 2 periods oa later rolds.


nn earlier set p1rngin6 se., n;,. and r lster set piunging

buckling tho Lirst ores, so thsz they dlunce beth Ihi:

gives susli dome and bsn:in esiaot to the bed Nvith

aeoaS dipa poinzing in ail •irections.
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17;11Lner .olds in sxib rexolded in no.-sw. axis,

eo axis oI birst ore plunges both vays, 20 m to s. is quartz,
_ ribp., mues., bernipolite- 85c dt 21)o. Ihcse 3. Specke

naemotIts snd galene,,JYS) to s. dip as° -t 


vertical.

103 m ,srcs. te s. is thic, then bi. semioolitb snd then

gutrt:b.bp. I

230 m ovor, ncror2r:ttres.r. 2somitce I, 50 at 1280

Suesossion obtained et:.2 rk.vcroes

1) tyy—tv, 1, 18, 19, 22.

2) Ei., ru--cnmjrrlits fletocammites. 2, 3, 17, 32, 33.

3) .SL2s,...ochiJtt co,cd=os. onisquortLite sne,kj. 5, 15, 12,
20, 29.

-7)OSL.LpO.VL alic_ b, 33.

)) 2nsise bold bndb. 7, 10, 1'E,23, 25.

S) cteLt,•••V IiC tIL..u11(1Ljnphite calc sshists
;:eli'ULilatib E:te.

7) -14:,c-o.L.aislse- bccuctcni,J.

suc:.,c_uh

19 1 t-5,Fc2esinites 50st 211,. sofltiflUE U3 n v5 scuth -

Lbt ssent•s's.then

20 ourpecs to k7 up,:,ordsand netb otc.

u J- 1.h. :j€1 Luse. rcokb pyt. +

ptancitit nbss teccry h=ergstite.

'allistb,:b(ts LHs -ts. Kj is n Lsno,

e.y )incha(i,tinuous sna tclded. 20y ky, choat ittquortzite.

11
Suossosion = 1 m quartoito + ky (sparse) 1 m quartz mubc.

schist > ctquartites 20;_ky quartcveins 1 quartite

+ ky j.apr-oe) i i nuscovitito -5 m quartz, UU53., pyt


sehist---5 bjps soamblites. Lip is near vertioal.

Ky contsinin, juarniVi thin "Goeeistanu west, when Musc.,

quarts, py-c.achibt stssco roand these tenoes.
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There is ky in most of the rocks but the muscovitites,but
in very low %ages. These beds are so much more folded than
others that this is probably an early fold crest.
To east of this tens psammitesruns the quartz,musc., pyt.
rock, with no quartzitesrunning through, in surface.
300 m further up the ridge semipolitesand psammites dip
70° at 0680, t3 south of musc., quartz,pyt. rock in contact
with it. Thus the contact of 2 3 swings here. km up it

is back again an old line.

Å base of 836 ridge is a 20 m amplitude fold plunging 090°
at 20°. On north edge of this ridge is a - 1 m band of
quartzitecontaininga little kyanite, in quartz,musc., pyt.
rock. Weather atrocious so down below clouds.

7 Revisited,then 8 to study "irregulargneiss" and see
if it is the same as the basement gneiss. I think it is now.
The 2nd stream north of T.H. is cut in semipolitesand
graphite schist between the 2 augen gneisses. Fault. Still

coloureddifferent on
map, far distinction.

tioexposure in streams, after they join.

21 Farily basic massive unlineatedrock with bi., chl., fsp,41 and little quartz. This is part of basement and is probably

a meta intermediatedyke (diorite)and perhaps an "acidified"
basic (dolerite)dyke.

200 m to south-westis more of this, surrendedby augen gneiss.
Dip is vert., strike 128° here.
Augen gneiss seen in stream at 122755 - not sure which part of
it though.

A boulder of rounded augen gneiss fragmentsin graphite schist
seen. This looks like a fault brecoia, suggestingthat the
contactis a fault, up which quartz was emplaced.



1C.

22 -eather so bad that have retirod to eLandalselvento de a

ecction.

1 type psnmeiiteehere, by bridge and fax 200 m up stream.

fehesegently folded on axis plunging 15° at 150°. Cdd patches

with more bi. and musc. One band has magnetite and small

garnets Eip 20° at 138° at bridge. 50° at 205°, 230 m to n.


hen no more e)Tosure.

Julv 25 th.


23 Irregular gneiss. Dip 75 at 028. It still has Odd bi. rich

horizons, indicatingperhaps that it ie granitised
11 sediment hard to forget bi. separatingfrom qutz. and fsp.


and vica versa.

200 m to SE is same

11 1.;uj oE 1s same

100 m to ÏE of last is "gabbrov- very metamorphosed.

On top of hill, at 147746,gabbro runs to sw. or augen gueiss,

with contact running nw. se. Ihis is mapned in. Patches of

net veining in gabbro. It veins the augen gneiss alonu e.

It is chilled against the gneiss, but is foliated iu its

margins. The gneiss is best around it slightly. 2hus the

gabbro is late stage metamorphic. Prob. intruded into a still

hot region, during copling, and thie promoted very slow

cooling and high wup's . Fence the wLbbro minerals would

adjust to their chlorite,epidote, felspar assemblage,yet

111 s. would be bent by instrusion.The slow coolingerhigh wup


may have helped lingering "llydsthemal"conditorenearly -ie

the quartz and mineral intrusion.

24 Quarts contact ewings to Bouth here in a large ridge on

too of the hill. Dip of top contact is ehown by slivers of

semlpoliteadhering,to be 500 at 2520 at 150744. :he :.uartz

then shallowsin dip and its ground outerop thickens. It is

actually some 25 m thick. 1 contact dips 30tdat 242 on the

"crest"of this swing againet augen gneies. Sediment thickens

around quartz because of shallowingtoo. Contacts are full of

quartz veins, but no mineral.



17.

::uartztongues off at mcrestmof swing into 2 bodles,

appazently. These may be continuousand may be separate

mblips". Jiej are always in a metasedimeutaryavelope.

2:;d:iaailpaten of pyrite mineralieationat 150743.

Schists here lie virtually horizontalon qualits.

Sediments continuetj east up hill, with some good t9n of

quartz in - 30 m and 2 m, between the two gneisses. They

are thick and folded on east-west axis, very operly.

41, 26 is graphite schist in metaseds.,dipping 35 at

The main iilartzbody defineatelyends at the base of the

hill, where it is nearly horizontal.

27 Gneiss foldad round at base of quartz at 1149743.pip 350

at 3100.

28 Gneisa ou hill below gabbro 100 m south or 27.

x 200 m east of 103d is contact of gneiss witn sedimehte.

Gabbre has out by here. Seds, and semipolitesand

o.""1:type, as lower down, Lip vertical, strike 3030.

•

•
29 Just of south edge of ridge are ouartzitesand musoovitite.

ery dip torted. 1 amall amount of ky in some. 20 m thick.

30 Seds. in stream in contact with gabbro etreak, with gneiss

to north of this. 450 at 135°, but probably totated by

slumping.

31 Gabbro in contact with gneiss, before seds., so gneiss does

surround gabbro. South is vertical,strikign0440.
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Grening
,I.ectiousturoLighquartz

along 148 iongditude.

.27tn
32 micacecus pale massive psammites 50° at 2240 = 1.

35 Psammites with more mica, oale. Gently folded ro."1:.1

agontly east\tardplunging axis. 25 19,) ani 32 243oo

200 = to north and bi. semipolites. All thess = 2. 21.ose

dip steeply to north.

Going up stream with quartz in, to map bodies exactly on

1 : 13 000.

),ugengneiss at base 30° at 040°.

1st body is 20 m and 5 m maximum.

2nd body is noz continuousright up to the ton, but

2 bodies. The lowar ore is 200 n long + 4 m wide.
run ricrh+through,however, where there is ro quartz. 2rd

body is over 10 m thick, dipping 400 at 220°

•

It swings away
from stream and then back to its old strike. This is because

it goes over the axis of a snall sw, gently plunging fold. ie.

is

"Sadi-:e s"
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The seda.here are up to 10 m thickon the southside.

Aftervery contortedwith slightlyoverturned(to the north)

microfolds.Theseare probabledragfoldson a thrust.s

They are clearly lier thanthe later,open,shallowplunging

miorafolds.

Many smallpoda of quartzin sedimentsup here, somemore than

1 m long.

Quartzbody on top is now completiflortedout. It is up to

20 m thick. At top end dip shallowsand eingsroundand then

the body goesabovethe hill,becausethe plungeof the fold

is steeperthanthatof the hill.



411iie snall tenses of qdartz to zhe north o2 the main body are

umt tension ,E;ashfills as they are surroundedby a sedimentary

evelope. iney must either be folded with famlted esuivalents

4/ of the main body. Since the certainins;sedimentsdip south


under aum= r:;heissit is nost probab- fault reseated — only

an isocline could do this other wise and there is ho evidence

for isoclines. The incresse in contortionin 'orrow zones

sugsests a small thrust as well.

alkinq from 160738 to 1214 De3k. 7)edimentssometimeswith

quartz in, repeat t emselves ms the hilisile,because of small

tisht folds. Often ons limb of thesc folds is missins, and

perhaps a thrust is bresent — tese are imbossibleto


see in the (nraphiteschists. .iostof these folds plunge at

scme 200 to sw,, but some slunse to ne., so there is 3ater

11 foldins on another axis.

Tection 1 km west cf 1214 psak — north + south.

•
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2ho silver eines sre o: qs.ertzwitn ar:entiferous

in ther, 2e ;.sarta.boJics ere also 7C2y hrOLCell, with
sl4yee-scf e<tamhi,:csc-h-T.sta=e:st them.

Julv 28th.


.alkingup hy from 13 to tcp, to get some idea of what it is
doing. A 13 The beds are vertical, very contort2d,and

cortain a remarkablenumber of well crystalliuedminerals

includin,ekyanfte, quartz, Lyrornjllite,a jrcenioioa nusco—

vite (talc?)and pyrite. The ky is verv ±,reatin 3 or 4

thick 0juertziteteds. The successionalso includes chiorite

bands, (Chloriteand kyanite in essociation, :,ustbe retro—

:rade from bi., while ky nds rost ted botter) quartzitesand

quartz,musc. rocks and is rimmed by the qaartz,musc., pyt.

rusty schist, as always. This centortionis not echoed in

the ssammites of either side, so this zone hey :Dea fold

cone difa thrust.

•
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Mse st‘e.is the zonti2tz,,tionc2 the 13 rid:-tsd,but row

it sish less kyanito - .arday-10. c,Jeortzltehre dohinant


baL t inner. lhere 1s no hoYdlepiiontof hhcrocrystelline minerals.

n::do is a sli=oht ssumber17 ih the strike of the ridie here,

an1 ,.-stsltestaitdTots. schists oTtosr.3rouna the ky

2h-tht-1-- oohteih J" ' h-3-2 'Unsral.

"Tres:15 • cj. 14e-',lin verticol.

,hsre -hretyc ocet,,ili:tties.

the red line is a t a-net, or

thors is 2 fold

Lde corLhprtionof the ouhrtsT±ss und 21Je. rcoks, hrd thair Yertical

esth,hoseto -ohat rs 4e: — 6•c or the msa=ites to 1e north,

sch:•3a thrust, far do-s the look flfehro:elstion other

saic, sish_toe exmected, were this s folt
cuo.

aasust ccrteinly folded. as is tOnot "oeiween dneartt: ond hahement,

ent the ky zone does not seem to reprnegr,
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na/king uo sw. side of 1914 msrntrn the eKact outorcps ef quartz

and sedinentonths beneement,rc thot folts uis faa1t may emerge.

Ihd fslis and thrn:ts e:niaia nhc suddam nernatienc cf suedessione

ists the bil-nsids, •Le sjrtz and sedinentsssn be cesn

cleardy lyinn en ths tst,o tse basement hero.

Yalking back down to cross to eastern end of 1086 ridge, Psammites

(1-)arc barked at 400 nt 2000 sag:sinstvertical and very contorted

cii.urtzitos,and nuscsvitites (5). To the north, in the valley

adihengneiss outorops,dipping gantly to north, with just beneath

in,usagnites(3) also dapnins north. Further up sedimentswonesr,

411	 folded into basement. This sugsests that the ? suTen gneisses are


ena and ths sane here,

`sc c

•

fba 4 rnsmniteshere arEjalsost nneiscas, and nave aaph. banis,

2.51'1also snec'csof nalene,

walking agafinup Nasa hillcide, tc sneck cuterops it seems that

the folds are much tightsr thar sriginnldytinounnt,and that ore

limb (southern)nay be thickerred,while the other may often


be thinned,and ever becene a snill tb2ust.

•
Ihus tho suarsz may be

thick in orieniace, and

Ebsent in arsther.

kr2wrillas thess folds are othe:csto them, so the rlunne charjes,

and quartz comes in and cut of the hill in the other dinensior,

In places quartziteean be seen quartz direot1y,and this is


prob. now the quartz body was forned.



Beck ch norSb. a_ j."Ijrt7 bv lakc ot 4974 •onteet is very
veinel suartc, and there is I - a cf O3J1. T:Ejf0263the euven
gneios, :h:=PEere o.2tenvcry in aTTYQUar02, Lr1(9are

frecinently2rflooiat,sd,with aJapsfilIe± both with Tuartz end

nscena_lasochipt of bor_ler in stre= losr down. 1his is
pr-co2ci seveacht and croloaLly inrich Yeult.

	

Tyrachiteschist aptearinc benenth the r-r.21, L1T,0oslo
SChTt?, creetztte. kbiro lies cn tot cS the trcist. ArHon

gnei-2sPico lies belew tro2hita .•ehlsthere (14c744). "LiidvrPrinite
scnist could bs pert ‘Y'Pr_ertsend neeteJ sediments are alOs of

41 3 - 4 tnonsition.

171=n, ipter tbat 4,1t'ectit doesa't Yrr v,odenv-dtb be.tCOTa22WIt

i” a 4-1_ht:Old ss 7tAHsp.

411

HC2C th±s bo a an cverturna.3.feld limb,
WhSre as further ut it is elost certsitly e tbrust.

Ihe c it-flvVe soniste cer ejaeorin an
l`z WCCt, but tntlY Pho.)tc nortn- 30-1th

thc OaCt= ossra.rner.'„ seds. den't lie
w.:tbthsse round clis=0, Tastr.::t.(3) pLpaite (4) jrnetion,
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REVIIITZ07 NOT2 3001

8th July. Base Telegraphatue1. (078172)
Traveraeto North. Coaree131-Mhaohistajustto N of last
outrop of gnt.gnelas.Granitegnelasis generallywell
foliatedpale guartzo fap rock dippinggentlyN, with dip
increasingtowardcontaotfrom 150 to 300. Thesefirstsoblete
containboudinaof vsin quartz,intrudscitothe foliation(8).

Above thlsis massiveschistof similarcomposition.Tbis containa
ampialbolitisedbands. It variesin coarseness.

Next is a good quartzite,with specksof ore- prob.haematite-in.
It abowsgoodmicrofoldingor t-w axis,of S, whichhere dips
generallyat 30 - 40° at 0000.

Abovethis is a "dirty"marble- about5 m thick. Then mica
echistewith a prominent* m whitequartzitethatdossnot seem
to be so boudinedout ae othere. Thismakeathe base of a thick
marbleof dolomitesequence.

Above thisare sobletswith quartzvein in of varyinggrain aize.
Dlp 320 at 347°. CalledExposure(1) (072186).Thls too containa
an amphibolitisedband,and also some scatteredlargegarnets.
Caluschistsbands.One of thesegarnetbandele 6" thickand
continuousalongstrikefor 100 m. It is over30% garnet-
exposure(2) (at072188).

Then in clifiat 070188are a seriesof dolomite/marbleand
amphibole+ garnet+ blotitebands. One of theselatteris 2 m
thickwith 40% garnets,of poor quality.

On ths Southarnmarginaof bill 823 (070189)ia talc- exPb (3)-
probablyfrom themetaihhiam of basioand ultrabasiorooka.
The careof thisis of serpeatinemineral. Chlorite,talc and
altøredfelepar(soapolite).A marblelieg to the North-
and pure and coarselyorystalline.

(2.~g Settingup a basicstratigraphy.
Granite 1. Granitegneise
Gneiss Poliatedgnalse
Sobist 2. RustyBi-Mb avhistsand quartzitee+ ampha.

Graphiteat base 50 m
Marble1 3. DirtyMarble(Pieske)15 m
Sobist2 4. Schists. Semipelitie+ calobands.



2 .

Narble 2 5. nnd dolomiteu. 2' white quart2,ite nt

Sch.Lt 5 6.

riarbie 5 7.

ach . O.

9.

Ihick + quart2: boudins + calc layers.

viarblee. Gnrnet amph. at bnee.
rlica achiLte + 6" garnet band.
Marblefamph. bandJ + 2 m garnet
bnuu.

Schiet,• very rich in mut-5c. Ihin. Luaty.

late c.te.

m:arble .

Specimen numberJ. 2 S Garnet muac. Bi. trom b,ind in
J.Larble 5.

al
Contect cr ghei:t eeen on return ia in

Schiatr:1 broJen

Muac. graphite ochl,t1 5 m.

L'ivaacvitite 2 m.

Fes.ioatie gneL i m.

Gneis3.

Ihe g.rnpnitthchi.ta re vary centerted and ruety weetheree.

Ihey oertninlyare n plane oL movement, but cn what Lcale is

impot,ible to tell — they mny tca large thruet.

July 9 tiL. 


1.xpoure 092176. Grnnite gnbiet, sew:u etrict:: ie here

underlain by a Eerie ot biotitit ane nmphibole, e.)idote,

11,
L'elepH/eckL. Theee contedn u folintion//S the granite.


Ihe contnct iL nenr 10t);.. blotite, a metre, and ao thie, which

hoe cJ.erly been a plan€ or movement. 2hen -what are in etaect

111
biot it 'aehiLtenr.e:n. rilielJe illici(en 4;ud thin ulonj the out—

orcp, and b1 cleerly beudins they do not maintain tne :,nma


JetructurL.1 horiaon, but get lemer to the touth. The granite

thine to the KL but remaina bet‘teen theac rock., and

echit;-: 1. Lip ut nontict 150 nt

Schi:it. I down huæc shau a typioul cont:_.ct with the gnnito, nuu.

then go o normnl ochite + .jtirtaitee. No !aurbiLH uru aeen

uhtil 095195. Here n ci imaure marble dioping gentny to


the north.



e:euveth_-Lure •phe thick, and then uone

cn tc 5 with ;-»lnctand cmphibole band, . Above thiu are


riu:icovititeunnd mnscovite hchittu, v,eatheringvery ruct:-

or 5 promineht gurt.nt lienn 1 - 2 thick, dip. r.5() 1:50°.
Lche thick h:re, ./nereal it only eo-cfc•2 - 5 m

hiLi d2i)4 ihen ag.1n thi. JTC gurne-t.iternn,,

5 (0&^-i0200)jill Thickenned tc:liroek,
thinnikw Le ane Lilongutrike. JU:)ovethi3 ure thick iarbleh.

ïhi ien- menlyvmalJer Ien:JeJand ctreuk or

	

eL•L- Cuan•-_,.uaeæclite uciphibelite (4i).

- Lelc

:r_

im tLic L. Lj22iflanl,and other rocic -moru iniuiI

5

_xpe € oaek at

On tc9 ol•Lxps. 6 i ttic ielpar rock again, with tenee,,

tLAAA.lijA., _

••• 2 tonie:' :tu 5 amphiboLe cniorfl,

,!1:n - up to 10.

thinncr th

i. ,+-• •-•1••'[ Thn thinhc1.1U te the


_

..))1= Jeaph ('4)

L,:)2 .e-Cc:c -rom, :hih veih.

L5/ = t.arcLit, •duc., garnet, biotit. icpk.



, t •

biutitt.1,n ii th. grunite gnei (expe. ) reand
tc bc bLaticnt, net :..chisttI. ciany

iitt.o..cgiu111it. x:achbouain tc be somc 100 m Icna,
ana Lc“cr tn.anstjit. Lt u thlt 110•:11.1•liatziac::Gut tO

Li thc hut.

jehiJH I h_trover:ipce:ildcntcuartuite in th eunt, oh thc

incittain or c thick. r.k.heEeare ho,evel oijtcn
E,.ppt.irHto u Irle here dip oi 20°

-t

41 O. a4- isL lu3rbu iH
c

t 5.58:(:)the J:clomuri:bc
tl 2.murbit aequence.

11111L'JGC•a.;;;2.:j na- sohi: en .euthern edg::- trcr rusty
t,ladfln uir itc bancL, end then hus warbie above the,.

'-)C•0 Jt.).CH Uhere i then d

_fl. (:.t..tevitc)uchiLt.:and jutart-i-to
btliu thick norhLc on thc eJ.the hill.

titc ..0O7 :112thc..-detitby hare, althougn thorc
ur.bhiColitebun* uio only rcually.cppc3r..ii km

t- thc nilltt.tD91233".

, 1 2 .(2c3\hi2n „bleh.

2 u.,rnct,id dt..,and ,re 6tnerally

41 Å1uiivia..,Aricro.

L-Lbt.. 2 ,.ar Dcunc.o er thre b
Oi.,continuityuroun6 09(2195. :rhereis no exposure in thio

41 hurd te ,;hithmnrble thdt ut (1“)5195

to C , in may

0J.rettsty o ky her,t Ci do delinote cryatal..,
* * ri.at OÏ.t ruther thLn ultrab:—to

c,;:orth th.12::k and ,Ath d gioi hinc. e.3 o:


pstt.linent
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c. ei. c

te b.c.rata in tho

11,
in dnother :;uch eceuance
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1.0 Àt niai. ;323 14h-4: Ltle thino down to tho lakeen
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E ubove contuct i. n thick koaic bane

besore the c.L'alihite uoniats, Li9pin6 25° at abolda.

(aeninn. Uevi,ed "stnitigraphy".

gneis". Gneiaboee •Johiat (+ mble, + ,chiut_ +

mble surbie - aenedly clean + uolomitio.

cdhit - minteresting.

aontaining the tale bony.kiick ruaty
uciflta + c;uartaiteu in jaoL, thin in -nect.

- mble:. + ampna.. + Jautultet..

Fiartie - thick + cle,n.

aoniat,. - ++ thin Uirty m,rbJ_e.

(Jranite gnei.a.

I,. = iuscovititc

, = nagnetitic reck,

-Ca. C.

sili

j1/4.:11.•le

e,..sy..21n.

:1k) iL :rt,le 2 in taLt oug€ as hiLl ry,d2(U.511). sbLtiC is

atIC.

COL-L,C LUlh. Ui eUGC thL haLl. flalble 1 oeem,

tc LL ab‘ent nLre in the achilt Ltuuence. Lip £4 marble at

i)“_177 1, t.Uc L,1; iO. ncre ia uo tulo here, Ifloing thiu

tack, the tauc thùn. uut by U541d:i, achibt.J to n Os

U1 ut ;O:2 0, ae, con -L.ct Ii nUXsju Lot, nnu


Lacce:_icn here huu thiuieo.

_LurtncL tc nie h unj moro - oipL be, ut )CO° Gj31U0.


_ku.vet-ing buck te Ujellvatn irom Ulblb5. Lhick ,ohiatu +

oalo band + garnet bandE 5 m warble gaintt wioa cohibt

-t 28b°) w masble gnt. mien + c3uurtaite,

wuirble very contorten garnet mioa achinA courue

atie aohiat (poammite) 15 m marbie lu w

50 m marbie (umrbso 2) (ail bosort this ic paLt

+ marble .90 m 20 w marble

(w,m:ele. 1) thfl,emipolitea 2 w uuart..ite rkpouure

(u)le5) ky 1aue.Lchi.t WubC. ,chi,tu glaphite uelninita


gLunite gneius.

betucen grunite + narbie 1 iu uchiut 1. Grupaite at the


,ont_tut 1, u to 50,. in a m bunn icl lUo m luterally. i:yanite

aric 2niuured anu up to in a I w be,nd, nipping 5 at



lipecimers1 = ky6 musc. senist.
S''2 graphite

LLL;CIS
 ,uikingdown to btorsretten. Granita cantuut ahd
mapped, dip 100 at 203 in che place, but usuali;,neur:er-
5‘,0°. Contact cuts eros txemgencrally here drter
them on top. Ixposure Iost in

duly 1 th in 'est,iveri.

Ju-..y15th.


alkeciup to ‘,26,but donnis reg Oad, so ourriea him back to
hotel.

•
tinlv16th.


halked up to Bjell;:tvatn.iixpoaurenearea:tlake at 025151 in
mta.c)achist — prob. within 10 m or contuct with gradnite.
buhits above up to h111 5UL,(U21156)0 ..uhj-
cuic achia,tbauds. narbie at top, 2u m thick. Lip 501)at 520Q.
".Joreschista + LjuaiL-ites+ rnt c n.. Tha'n 3 m marbia.
licenschisto \d.th garneLs. Verj tightl:vaulded on era.
Vith plunge o_ 20G Ic
J4eng gl:aps no ci,poL:c tc n inen schiuta very psummitic —
ait018165. io gooc rullation, ba iflioiroloapJanging ;0 0 ut
:)20()..wistOs vulles to north is morsaine.

41 :Lheseschists canuot be correluted.withthose mz.ppeeto the
ne. or the morsuine, and there is probabry a re10 cr Lau1t
running through thib gap. riheinten.ni or mina:

4111
observingbi anC developing sugge.stua -roia. n oleaure cr
schia,L over marbie at 02116 aee to rit 'aiththl idea.
have no idea what the.:rule does, uniess 1 plot ali, ea a

stereogram.

alking to nw. rrom .Luutaxposure aLa old e.nposurcs L'uaLy
schistsund guruet xut, getting leas Lolaed to tna

with1 becoming more prominent. Enere are somc graphltic
schiats.

On west side o Uarodalenat 993162, a.a•er1011L:bug with no
e2.poa:ure,s coarse semiporiteand muse. schi,h;. 40c :h-c
260c. Lurge quartite boudins 1n bandd. or noligc:rneti—




Ierous.
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Thia doeenot eeem to be •quivalentto the "gnelea"to thene.,
allthoughtherele no exposureto tellbetweenthem.
Dip at 592 is 50° at 270°. Garnetachiateare now pedominert
(993160).largeand emallgarnets,between10% and 50% of the
rock. Dip ie 70° at 280°. Thereare mesofoldewith 50 m
ampliitudesin thisgarnetiferousband. The band strikesnorth
up the hill.
2p n. of the garnetband ls a linestons dip 35° at 275°. Thia
£airlythickand goingdown into the valley- 1 m not
Walkingback furtherto ao. much theaanesucceasionia seen,

• 	
withbetterexpoeure. ie. Garnetschiste--->thickand varied

echletewIth garnetbandnear ite easternmargin,and rusty
soneseithereldeof it -4 marble3 garnetaemipolitee

marble2--= achista(muchmore contortedwithminerfolde

111, plunging15°at 005°). Dip at 011131is 60° at 290o_ quart-
sitebands marble1 achisteand rustybands .Hgraphitic

schist-->granitegnelseat 017140.

July 17th,

Balfway up Bjellavatn,juatne. of hill 721 granitecontact
is exposured,
The usualcontactsuccessionle present,but thereis very little
kyanitein the echistaabovethe quartzite.
Thinmarble1 at 100m abovelake,thenschiet2 and marble2.

Marblesthickerto the south,but containtheircharacterleitc

14a.,
componentethroaghouta few bouldersof a talc. Pelaparrook

lle abouthere- very largeores. Perhapsthereis another
talcbody eoon.
Ore band in achlste2 bas garnetand kyanitein,but neitherin
largequartitlea.
Strikeswingeroundbase of lake- checktomorrow.
Walkingwaw. aa a travereefrom 000100. Narble3 is of usual
thickneea.The eobletabeyondit go.
Rustypolitea late. quartzites aemipoliticbiotite
schiste ooaraepeammItic"echleta"in 5 - 10% largegarnets
(50°at 2900) great thickneasof garnetmica schisteand

semipoliteswith rusty sonsat base. (Theeedon'tquite tie
up with the garnstpoor echist,aequenceto the north,but
theremay be aomeslightcompositionalchangealongstrike)
Peammiticsoblets garnetrich aohlete limeatone amphe.

Walkingback turtherto northeame eucceealionle obeerved.
No economicminerale- in Laotno "minerale"at all.



inly 18th.

Beavyrain and low oloud. VIelbIllty20 m.

JUiY 19th.

Verybed weatherwlthpoor vielbIlityweet to southand of
Bjellavatn,to followgraniteand marble1 aoroseBjelligastrean
Imposeibleto oontlnuefurtherup hill,becauaeof low oloud.
StrIkebas swungto nw. - se.,and dlp generallysteepereround
bere. All •squønceaøen le normal. OameaorossNIle Bollanders
camp. Be ie not workIngbecausecofthe weather,eo I too
am glylngup. Be is lookingfor mInerals- and findIngamall• 4awutts-in the granIte- whichle probablysparagmltehere.

JUlY20th.

Walkeddown to Storeletten.

1111
July21st.

To Bolna. Purpose- to"seeout ky. + quartz. Structure,
outcropand Interprotthem. Also look for ore mlnerals.
ln atternoon,dletinctive"mappable"lithologieswere looked
for.
1/. Augengnelae.
2/. Quarts+ graphlteeabliet.
3/. Quartaite+ ky (Inplaces)+ muso. schlet.
4/. Schlste.
5/. Psammitee.

11 Aleo bouldersof a matIo feleparand amphlbole- and chlorlte?-
rock of whatwas probablya gabbro. ølnessayslt outcrope
turtherup, and was a gabbro,but le.nowmainlychlorite,

41 epldoteand Na-ielepar.

22ndJuly.

Traversefrom 120742to 128753.
1 400 a se. of transiormerhut (T.H.)le quartzotelspathle

pale hardmassIvepeammlte,gantlyfoldedabouta near
verticalaxis. PromlnantschlatosIty(81). Dlp avg. s 800
at 2300. Dese than 10% mica. This oontInuosto nne.,with
falrlyconstantlltbology. Some quartzorystaleare well
roundedsuggestIngthat theymay stIllbe sedImentaryremnants.
At thisgrainsizeIt is probablethat theywere eltherpat of
"turbidlte"(sensulato)or oontinontalsandstones,as the fel-



10.

sparanat conefromday mineralsor reconstitutefrom othar
sedimentaryfelapar. The latterie most plausible,seeing
we are on a basementgraniteand that thoseare "Vorland"
sediments. In placee31.contact 50%,and dittofor muscovite
perhapsfrom localpatchesof othersedimentin an equivalent
dominaflyof quarteand felspar/kaolin- theweatheringproducts
of the basement"granite".1.Coareebi. muso. eemi.- politee mueo. semi.- polites.
Variableooarseness.TransformerH is 300 m at 0160. Blotite
oftencrinklesby laterfolds,out of plane os Si. Dip of
S1 750 at 234°,but again,gentlyfolded. 82 is weakly

111 developed. In placesthis sequenoecontaineminutespecksof
haematiteand golenaand someiron sulphide. Aleo a few thin
calcareousbandsand streaksof fluoreparin places.
3 200 m at 0600 from TH. 4uarts.,ulep.,muso.peammItes,wIth
20% nica. Smallspeokeof alneral- bothhaematiteand falena-
but very uparse. Bande of Bi.richrock. This similarto
but with moremica. Dip 70 - 80o at 240o.
4 150a of no exposureand then2 patchesof reck in place.
The southernmoet ie paaamitelike ,5 dipping20° at 058°.
It has calcbande. The secandis muso.sohistwith up to
2% pyrite. Dip 350°at 046°. Thøseare olose,at 100a at
336°from T.H.
5 50 m at 324°fronT.H. Muso.sohistswith pyrite,fine
auecovitebandsand quartzites- very refoldedand boudinnage
commonin these. S generallydips 40° at 078° to 500 or 0480,
but varies. The quartzitescontainonlyvery apareekyanite
or a roughobeck.
6 20 m to n. of 5. Hasalvesemi.- polite. Dip 80° at
050°. Up to 1% pyrite.
7,300a at 250°from T.H. in stream. Augengneiae. 4uartzand

feleparwell segregated,and streakedand foldedblotite
between. Dip of Si between70° at 030, of verticaletriking
120o- 3000 The bandingis // to S. A few amallepidote
patchseseen,ani aleobi.richbands.
8 600 m at 244°from T.H. in stream. Peammites,sealpolites,
quartzite(gneenish banded)and graphiteschist,some 5 - 10 a
thick. Dip 85o at 238°----4450 at 220o. Hoth up and down.
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13.
km fromlake,at 314° is quartzto granite(todistinguish

lt from the otheraugangneisalt is oalledgranitehere)
contact. The •dge zone is very veined. Thereare sparse,small
patchesof mineralisationwith pyrite,pyrohotite,
pyrite,chalcopyriteand a ratherpale yellowsulphide-
probablya "mixture"of 2 of the atarementioned,ie of inter-
mediatecomposition.
Musc.graphlteschistain thin aliversstuckor to edgeof
quartz etillpme. and white. Quartzis 20 m thickand contact,
and a planein it dip 450 at 226°. Southcontacthas sliversof
graphiteschistand thena thinlayerof psammiteaand
quartzitebetorethe augengneiss,dipping550at 222o.

16 147745. Matabasicrock - gabbro. Amph.,chlorite,fsp.,
(epidote?)asaemblage.Dip 550 at 221°. This is generally
poorlyfollated,expeptat margins,suggestingit is late stage.
50 m to west is augengneissswingingroundbase ot gabbro,
dip 10° at 130°roundhere. Mhusgabbroseemato have affected
S by its intrusion.Quartzcontactretainssame strike,however,
so effectia local.

Furtherto sw. is bandedamphibolite,55° at 238°,microfolded
alongan axisplunging15° at 154°.

12 kevisited. Base of cliffit bi. semipolite,5 m thick.

11	
30° at 180°.-1 m of fsp.paammite. Masc.schistwith

quartzites,muscovititesand thin (Itm) band of kyanite
Ky % ago 20% usually. All have accesserypyrite. Then semi-
polites5 m. Thenmusc.guartzschist2 aø thenquartzites+

111	 musc.schists- very refolded,plungeat 10°at 2200,30 m.

Dip is 30° at 220°. Furtherto southminerfoldaplunge30°
at 142°. It is probablethatwe have 2 periodeof laterfolds.
An earliersetplungingae.,nw. and a laterset plungingsw,
bucklingthe firstores,so that theyplungebothways. This

givesa smallscaledame and basineffectto the bedswith
localdipspointingin all directions.
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There is ky in most of the rocks but the muscovitites,but
in very low %ages. These beds are so much more folded than
others that this is probably an early feld crest.
To east of this tens peammitesruns the quartz,musc., pyt.
rock, with no quartzitesrunning through, in surface.
300 m further up the ridge semipolitesand psammites dip
700 at 0580, t3 south of muse., quartz, pyt. rock in contact
with it. 2hus the contact of 2 3 swinge here. km up it

is back again an old line.

base of 836 ridge is a 20 m amplitude fold plunging090°
at 200. On north edge of this ridge is a - 1 m band of
quartzitecontaininga little kyanite, in quartz,musc., pyt.
rock. '.eatheratrocious so down below clouds.

7 -evisited,then to study "irregulargneiss" and 3ee
if it is the same as the basement gneiss. I think it is ncw
The 2nd stream north of T.H.is cut iu semipolitesand
graphite schist between the 2 augen gueisses. Fault. Still

coloured different on
map far distinctibn.

J:^()exposure in streams, after they join.

21 Farily basic massive unlineatedrock with bi., chl., fsp,
and little quartz. 2his is part of basement and is probably
a meta intermediatedyke (diorite)and perhaps an j'acidified"
basic (dolerite)dyke.

11, 200 m to south-westis more of this, surrendedby augen gneiss.
Dip is vert., strike 1280 here.
ugongneiss seen in stream at 122755- not sure which part of
it though.

A boulder of rounded augen gneise fragmentsin graphite schist
seen. This looks like a fault brecoia, suggestingthat the
contact is a fault, up which quartz was empleced.



16.

22 Weatherso bad that haveretiredto Randalselvento de a
section.
1 type peammiteshers,by bridgeand for 200z up stream.
Thesegentlyfoldedon axisplunging150 at 150°. Odd patches
withmore bi. and muso. One baad has magaetiteand small
garnets. Dip 20° at 1380at bridge. 500 at 205o,200m to n.
Thenno more expoeure.

July 25 th.

23 Irregulargnoiss. Dip 75 at 028. It stillhas Odd bi. rich
horisons,indloatingperhapsthat it is granitised
sediment- hard to forgetbi. separatingfrom quts.aad fsp.
and vica versa.

200m to SE is same
100m to 2 ie same
100m to NE of last is "gabbro"- verymetamorphosed.

On top of hill,at 147746,gabbroruns to sw. of augengneiss,
with contactrunningnw. se. Thisis mappedin. Patohesof
net veiningin gabbro. It veinethe augengneisealonge.
It is ohilledagainetthe gneise,but is follated in its
aargl.ne.The gneissis best aroundit slightly. Thusthe
gabbroie late stagemetamorphic.Prob.intrudedinto a still
hot region,duringoopling,and thie promotedvery slow
coolingand high wup,e . Rencethe gabbromineralswould
adjustto theirchlorite,epidote,feleparassemblage,yet

411 e. wouldbe bentby instrusion.The elow000lingerhigh wup

may have helpedlingering"Hydsthemal"oonditorenearly-le
the quartsand mineralintrusion.

24 Quartscontactswingsto southhørs in a largeridge on
top of the hill. Dip of top contaotis shownby sliversof
semipolittadhering,to be 500 at 252°at 150744. The quarts
then shallowsin dip aad itt grouadouteropthickans. It ie
actuallyseme 25 a thick. N contactdips 30° at 2420on the
"crest"of this swingagainstaugeagaeles. Sedimeatthickens
aroundquartsbecauseof shallowingtoo. Contactsare flillof
quartsveins,but no mineral.



:.1.1artztongues off at "crest"of swing into 2 bodiec,
appareatly. Iheee may be contiuucusand my be separ:-:
"blips". Iley are alwaye in e.metasedimen:=y

25 Small patch of pyrite mineralisationat 1:0743.
here lie virtually horizontalon .;uartz.

jedlments continue to e.st up hill, ,4th &3iE 00d "t,C:
quartz iii- 33 m and 2 m, between the two gnalse2. fley
are thick and felded on eazt-e“ axis o;eily.

a .b 6"apn1te..scbistit :LLetase:lb.,
j'hemain body delineatelyendk,st


where it is nearly horlzontal.

I.dedround at bRse Df t[J:rtz-t
31:).

on hiii belo gabbro 130 m south oi 27.

x 200 m east of 103b le contctet01 gneise 'cLtnscdijançe
etbbro has uut by here, and eemipolitesand
onarnitesot type, as Jcn. fl va.rtical,etrike 3000.

29 Just of south edge of ridge are c2aartzitesand muccovitite.
uery dip torted. 1 smail amount of ky in some. 1.)

lu strealLin contr.cttLthgabtro atreak, A.tl ,4neiss
zo uorth this. 450 105°, but probabi: totated oy

slumping.

31 Gabbroin contactvith gneips, before seds., so gneiss does
surroundgabbro, South is verticel,strikign0440.
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The seds.here are up to 10 m thiokon the southside.

Aftervery contortedwith elightlyoverturned(to the north)

microfolds. Theseare probabledragfoldson a thrust.s

They %re clearly lier thanthe later,open,shallowplunging

micrafolds.

Many emallpods of quartsin sedimentsup here,somemore than

1 m long.

Quartzbodyon top is now completlysortedout. It is up to

20 m thick. At top end dip shalloweand singsroundand then

the body goesabovethe hill,beoausethe plungeof the fold

is ateeperthan that of the hill.
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annz OP IJOISPOOK

8thJuly. Basetelegraphatue1. (078172)

TraversetoHorth. Coarae11/414sobistsjustto N of last

outoropol snt.gnaias.Oranitegneiseis generallywell

follatedpaleguartsofsprockdippinggentlyN, withalp

increasingtowardcontactfrom15°to 30°. Theaetiratsobieta

containboudinsot veinquartz,intrudad//tothefollation(8).

Abovethisis massiveschtstof similarcomposition.Thiecontains

amphibolitisedbands. It variesin coarseness.

Nextis a goodquartzite,withspeoksot ore prob.hasmatite-in.

It abowsgoodmicrotoldingor t-waxis,of S, whichheredipe

generallyat 30 - 40°at 0000.

AbovethisJA3a "tirty"marble- about5 m thick. Theamica

aohletswitha prominentå m whitequartzitethatdoeenot asam

tobe so boudinedoutas others.Thismakesthabaseof a thick

marbleof dolomiteaequence.

Abovethisare sehistewithquartzvoinin of veryinggrainsize.

Dlp 320at 547°. CalledExposure(1)(072186).Thistoocontains

an amphibolitlemdband,andalsoaomescatteredlargegarneta.

Calvechistsbands.Oneof thesegarnetbandsle 6" thickand

continuousalongstrikefor 100m. It ie over50%garnet

exposure(2)(at072188).

Thenin oliffat 070188area seriesof dolomite/marbleand

amphibole+ garnet+ biotitebands. Oneof theselatteris 2 a

thickwith40%gerneta,of poorquality.

On the8outhernmarginaof bill823 (070189)is talc exps(3)-

probablyfromthemetam4hiamof baaicandultzabaslorooks.

Tbscarsof thieis of serpentinemineral.Chlorite,talcand

alteredfelspar(scapolits).A marbleliesto theNorth olsar

andpmrøand coarstayorystalline.

lag& Setting

Oranite 1.
Oneiss
Schist 2.

Harble1 3.

Soblet2 4.

up a basiostratigrapby.
Oranitegneiss

gnales
Rusty131-11usthistsandquartzttes+ amphs.
Oraphitsat base 50 m

DirtyMarblo(PLeake)15 a

Schists.Samipalitie+ oalobands.

CC)*7



2.

Marbls2 5.

Sohiat3 6.

Marble3 7.

Schist4 8.

9.
Marble4 10.

Marbleeand dolomites. 2' whitequartziteal
base.
Thick schiste+ quartzboudina+ oalo layere.
Marblse. Gernetameh.at base.

Mica aehista+ 6" garnetband.
Marble/amph.bande+ 2 m garnet
band.

Schiatc- very rich in muso. Thin. Rusty.
Talc etc.
Marblea.

	

Speoimennumbera. 2 S Garnetmuso. 31. schlatfrom band in
Narble3.

	

3 S Talo.

Contactof gnsiesseen on return is in
Schiste1 proper.
Mbec.graphitesoblote5 a.
Mnecovitite2 a.
Pelepaticgneles1 a.
Gnelas.

The graphiteisoblateare very contortedand ruatyweathered.
They certainlyare a plane of movemant,but on what ecaleis
impoasibleto tell- theymay be a largethrust.

Julv9th.

lzposure(I)- 092176. Granitegnelaaaensustriotsis bere
underlainby a seriesof blotititesand amphibole,•pidote,
felsparrocks. Tbeee containa fellation//8of the tranite.
The contaotis near 100%biotite,a metre,an4 so thiok,whioh
hae clearlybeen a plane of movement. Then wbat are in ettect
blotiteachistscomein. Thes•thickenand thinalong the out-
crop,and are clearlyboudins- thøydo not maintainthe same
etructuralborizon,but get lowerto the south. Tbs granits
thinato the 13, but alwaysremainabetwsantheeerockaand
sehiste1. Dip of coataotis 15° at $400.
Schista1 down bere show a typioaloontactwith the granite,and
tbengo to normalschista+ quartsites. No marblesare seen
untll095195. Nare is 15 a of impuremarbledippinggentlyto
the north.
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JulY 10th.

Tracedthe biotitelensin the granitegnelse(expe.4))round
to proveit to be part of basenent,not schiste1. Many
littologlealn it. Sachbendinseeneto be some 100m long,
and lowertban thatare to thenorth. It ladesout to 1 m thiok
behindthe but.

Schiste1 haveverypromlnentquarteltesln the eaet,on to the
JunkardalMap, inoludingore 10' thick. Theseare howeveroften
boudined. Theseappeareto be a foldhere ae dlp of S le 200
at 290°at 094193.

Dlp ot base of marble3 ie 550 at 338 ee the foldmust be
containedin scbists2 marble3 sequenoe.

Hill 656 (09920) has achlete4 on southernedge- very rusty
and with quartzitebands,and thenhas marblesabovethose.
Dlp of theseis 50° - 60° at 348°. Thersle thena seriesof
alternatingmarbleand rusty (muscovite)schisteand quartzite
bands,betorethickmarbleeon the I of the hill.

The telobodymust have thinnedout by hare,althoughthereis
a * a amphiboliteband4 The talconlyreallyappears1 ka
to the wast of thisbill at 091203.

July 111b.

Tryingto followmarble1 and 2 to see whichis whieh. Schista
2 have largegarnetsin sosebands,and are generallycoarse
than the others.

Soblet2 and marbles2 and 3 go rounda flexureor thereis a
disoontinuityaround090195. Thareis no exposurein this
grandeo it le hard to decidewhichmarbletbatat 095195is.

Talcat top of 793 has garnetsup to 30% in many bands.
Possibilityof ky here,thoughno definateoryataleseen.
Amph+ mag + garneteuggesta basicratherthan ultrabasic
origIn.

To northof 793is thicknarble,and with a great thicknessof
ninterestingsehists,containing3 prominentquartaiteborisons.



5.
These dip at 65° at 3500and are sone 2 a thick. rhay are
fairly boudined and broken. Theee sohiste also oontain thin
narble bands. Than here le a nnoh thieker narble very pure.
Then, at 075203 begina a aequence of coaree, alnost gnelesose
sohiate of vmry uniform littology. Ther bi., gutz., tap,
schiete. At 070209le a marble again, with thin politio rusty
(nueo.) sohiate at ite margine. Then to tha I la nore "gnelesi-
oael eohiet. The soblete bordering the narble seen to be at
firat finer equivalente of the ligneiseosew sre, and then to be
nueo. —eohiets. At 068208 are two large boudine ot quartsite,
whiohcorrelate to thinner banda in the narble—narginal sohiato.
The lignelesoae" echlet closes round thie narble sohiat sequence
in a anall lake, and then to the west another auch sequence
opene out:

Coning baok round lake and narblea —that at hill792,thsa
being aohlet, then thin marblea then (exposure (3) at 060186
is another talo body.

Dooking east at hill 823 the talo thins down to tha lake and
awinge to the north. It aleo closes downwarde —ie it is a
3 boudin.

The talo at 060186 hae anph + gint + nneo sahiste with no atauro—
lite, solid talo jenses a few netres long// to 8, nagnetite (4)
amphr(ionaes, aerpentine teneee, pure talo lenees of the
dominant talo + altered fillepar rook awinging around all theee.

Walking south the is nore narble touching the talc, then
aohiste, then another narble that links to that on bill 070183.
Thrust the aohieta above this have thinned considerably to the
weat. Dip here la 350 at 342°.

111



6.

Zsposure 7 , 30a abovecontectla • thiek kosleband

beforethegraphlteseb1ste,dipping25° at 068180.

Ors• Revleed"strat1graphy".

"Ooj.t.gna1sa". Onaissossschist(+ mblts.+ seb1sts+ qutze.)

Nble 3. Marble- usuallyelsan+ dolomitle.

Seh. 3. Sehiets- mIntersating.

Mble 2. Oontalningtha talebody. Thlekrusty
aehista+ quarts1tes1n fast,thin1n west.

Seh.2. Sehists- mbles.+ amphs.+ qutzites.

Nble 1. Narbie- thisk+ elean.

Sch. 1. Sehlsts- + qutz.+ thindirtymarbie.
41

Granitsgnalss.

Speeimera 37 Nuseovitite

•
S8 Nagnat1t1eroek.

July12th.

Dlp 1n marble2 1n east •dgeof 1[111932 (051177).Marblels

thlekerhtre.
Gran1teeontaetrunsup S edge of thlshill. Marble1 seems

to be absenthere ln ths sehlst1 sequenee.Dlp in marbls3 at

0431771s 400 at 310. Thereis no talehare. Yollowingthle

marbleback,ths tale thlnsout by 054183,soblatsto N of

marble5 dip 400 at 305°,so contaethas swunga lot,and

sueeesslonherehas thlmed•

111
Zurtherto sw. strikehas awungmore - dlps 60 at 300°030160.

Traveralngbaek to Njellavatnfrom018165.Thleksehists+

ealebands+ garnetbands 5 a aarble garastalea sobiat

(40°at 288°) 8 a aarble gat. alea aohist+ quartgitas

3 a marble very contortedgarnstmlea sehlst eoarse

felapatlesehlat(peammate) 15 marble 10 a asalpolitas


50 m marble(marble2) (allbeforethi.is part of lehlst3

sequense) ealbsehists14.‘ma*blebalds30 m 20 a marble

(marble1) 'thiasamlpolitee 2 a quartzlte - Mxposure 8

(039165)ty muse.sohlet ause. sehiste graphitesohlats


gran1tegneles.

£11 bletweengranite+ marbls1 is sehist1 Graph1teat the

eontaetis up to 50% in a 3 m band for 100a laterally.iyanIte

is dark eolouredand up to 30% ln a 1 s band,dipping30° at

315°.



7 .

SpecImers 881 ky. musc. achlet.
882 m graph1teschiat.

Julr13th.

WalkIngdowa to Storsletten.Granitecontactfollowedand
napped,dip 100 at 2900 In one place,but usuallynearer
3400. Contaatcutsacroasstreamagenarallyhere afterfollowIng
thamon top. Nxposurelost 1n tress.

u 1

Juls15th.

balkedup to 426, but John'sleg bad, so carriedh1m back to
hotel.

JUli16th.

Nalkedup to Bjellavatn.Axposurenearestlakeat 0231511n
munc.schlat- prob.withln10 m of contaotwithgranIte.
Schlstsaboveup to hIll 804 (021156).Man quartzitesand
calcschistbands. Narbleat top,20 a thick. Dipp500 at 3200.
Nore schiats+ quartzites+ garnetsto nw. Then 30 a narble.
Then soblatawith garneta. Tery tightlyfoldsdon ew. axIs,
latkaplungeof 20° to east.
Ionggrapsof no exposeto nw. then schIsta- very peammItIc-
at 018163. No good follation,but minerfoldsplunglng300 at
520°. Nost o£ valleyto north 1s morsaine.
TheseschIstacannotbe correlatedw1th thosemappedto ths
ne. of themorsalne,and therele probablya fold of fault
runn1ngthroughthlegap. The Intensityof mlnerPoldlng,
observiugS. and developing82 auggestsa fold. Å closureof
schlstaovermarbleat 021165seenato Lit with thlaIdea. I
haveno Idsawhat the Sold does,unleam1 plot all fabr1caor a
stereogram.
Walkingto nw. from lastexposureare old exposurssot rusty
soblatsand garnatsoh1sts,gettInglooafoldedto the nw., and
with S1 becomIngmore promlnent. thereare somegraphltic
sch1sts.
Oa west sideol Harodalenat 998162,afterlongbog with no
exposure,is coarsesemlpollteand muso.sohlat. Dlp 40° at
260°. IargequartskteboudIns1n bands. Weaklyor non garnsti-
ferous.



8.

Thisdoesnot allemto be equivalentto the "gneisa"to the ne.,
allthoughthereis no ezposureto tollbetwelinthtm.
Dip at 592 ie 50° at 270°. Garnetschistaare now padoninert

(993180). largeand smallgarnets,batween10% and 50% of the
rock. Dip is 700 at 280°. Thoreare mosotoldawith 50 m
amphitudesin thiegarnetiferousband. Tbs band atrikesnorth
up the hill.
Tp n. ot the garnetband la a linestone dip 35° at 275o This
tairlythickand goingdowa into the valley 1 ninot
Walkingbaok turtherto so. much the samesuccessionis seen,
withbetterezpoeure. la. Garnetsohists thickand varied

schistowithgarnetbandnear its easternmargin,and ruaty
soneseitherside•£ it marble3 garnetaemipolites
marble2 schiste(muchmore contortedwithminertolde

11, plunging15o at 005o). Dip at 011131la 60o at 290° quart—
zitebande marble1 -schistaend rustybands graphitic

sohlat - granitegneleeat 017140.

Julv17th.

Nallway up Sjellavatn,justna. ot bill 721 granitecontact
is •zposured,
The usualcontactauccassionis present,but thereis very little
kyanitein the schlatsabove tbe quartzite.
Thiamarble1 at 100 a abovelaks,thenschlat2 and marble2.

Narblesthickarto ths south,but containtheircharaoterialtc

JIP eomponantsthrougbouta tew bouldersot a talo. Pelaparrock

lie abouthere — very largeores. Pebbapsthereis another
talobody soon.
Ors band in aohists2 has garnetand kyanitein, but neitherla
largequartities.
Strikeswingeroundbass et lake cbacktomorrow.
Walkingwnw. on a traversetrom 000100. Narble3 is of usual
thicknesa.The sobistsbeyondit go.
Rustypoliti.+ lets.+ quartaltes ; semipoliticblotite
schista ooarsepsammitio"schiste"in 5 - 10% largegarnets
(50°at 290°) grsat thichnesaot garnetmica schistsand

semipolitoswith rustysonsat baøø. (Tbasedon't quitetie
up with the garnetpoor schist,sequenceto ths north,but
theremay be somealightcompositionalchangealongstrike)
Psammitiosohlate garnetrich schista limestone+ mmphs.

balkingbaok turtherto northsame successionis observed.
No economicminerals— in factno "minerals"at all.



July18th.

Baavyrain and low oloud. Visibility20 m.

Jxkly19th.

Tery bad weatherwithpoorviaibilitywest to aouthend of

Sjellavatn,to Sollowgraniteand marble1 acroaaBjelligastream.

Impoesibleto oontinuefurtherap hill,becauseof low oloud.

Strikehaa ewungto nw. ae.,and dip generallysteepereround

here. All sequenesseenis normal. CameaoroasNila Hollandere

camp. Re ie not workingbecausesofthe weather,ao I too
givingup. 3. is lookingfor minerals anA Sindingamall

amounts - in the granite- whichis probablysperagaltehere.

July20th.


111 Walkeddown to 8toreletten.

July21st.

To Bolna. Purpose- to^seeout ky. + quartz. Structure,

outcropand interpretthem. Also lookfor ore minerala.

In afternoon,distinctive"mappable"lithologleewere looked

for.
1/. Augengnelea.

2/. waartz+ graphiteaohiat.

3/. wuartzite+ ky (inplactea)+ mnac.achist.
4/. Schleta.

11
5/. Paammites.

Alaobouldersot a maticfelaperand amphibole- and chlorits?

rock of whatwas probablya gabbro. illneeaaya it outcrope

41	 furtherup, and wae a gabbno,but is now mainlychlorite,


epitoteand Na-felapar.

22ndJulY.

Travereefron 120742to 128753.

1 400 m se. of tranafornerbut (T.H.)ie quartzotelepathic

pale hardmaasivepsammite,gentlyfoldedabouta near

verticalaxis. Prominentachlatomity(81). Dip avg. wi 80°

at 230°. Ideaethan 10% mica. Thie continuosto nne.,with

fairlyconatantlithology. Same quartzcrystalaare well

roundedauggeatingthat theymay etillbe aedimenteryremnanta.

At thisgraineize it le probablethat theywore eitherpat of

"turbidite"(aenaulate)or continentalaandatonee,aa ths tel-



10.

sparmustoemafromdaymIneralsor reoonatItutetromother
sedlmentaryfelepar.ThelatterIemostplausIble,seelng
we arean a basemantgranIteand thattheseare "Vorland"
sedlments.In plaoes31 oontset30%,anddittoformuscovite
perhapafromlooalpatobseot othersedImentin an equivalent
dominatlyot quartsandfelapar/kaolln- theweetherIngproduots
of thebasement"granIte".
2 Coarm,bi.muso.seni.- polltee mnso. seml.- polltes.
Vartableooareeness.Transformarflle 300* at 0160. H1ot1te
ofteuorInkleaby latertolds,outof planeof 81. Dtpof
81 m 750at 2340,butagain,gentlyfolded.82 is weakly
developed.In placesthlssequenoeoantalnsmlnuteapeokso£
basmatIteandgolenaand some1ronsulphlde.Ålsoa fewthin
oaleareouebandsandstreakaof fluorepar1n places.

111 3 200m at 0600tromTH. Quarts.,tlep.,muso.psemaltee,with

20%mica. Smallspeekso£ mlneral- bothhaematIteandSalena
butverysparse.Bandsof 51.rIchrook. Thleaiailarto 1
butwithmaremios. Dip 70- 800at 2400.
4 150m 01 no exposureandthen2 patchesof rook1n place.
Thasouthernmout111psammItellke 3 dippIng200at 0580.
Itbas oalobande. Thesecandle muse.schlstwithup to
2%pyrIte.Dlp 3500at 046°. Theseareclose,at 100a at
356°tromT.H.
5 50m st 3240fromT.H. Muse.sohistewithpyrIto,tins
neeov1tebandeandquartzltes- veryrefoldedandboudlnuage
COMMOn in theae. S generallydips40°at 078°to 500or0480,
butvarles. Thequartzitescontainanlyveryapareekyanite
or a roughoheok.
6 20 a tun. of 5. Masalvesem1. pol1te.Dip 80°at
0500. Dp to 1%pyrite.
7.300m at 250°tronLE. In stream.Augengneies. Quartzand
felsparwellasgrsgatod,andstreakedandtoldedblotIte
betwsøn.Dipot 81 betwaen70°at 030,ot vert1calstrIking
120° 300°. Thebandingla // to S. Å fewsmallepidote
patobasseen,andalsobi.riohbands.
8 600m at 244°tromT.H.1n stream.Deammitea,semipolltes,
quartzlte(gmesuish+ banded)andgraphiteechlst,some5 10
thick.Dlp85°at 258°--s45°at 220°. loth up anddion.
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mioas)than thatto n. 31.richbandedborisons. Exposureof
thisfor 200 a, than50 m no emposures.
11 300m southot 10 • Augengnsleaesdipping850 at 004°___
vertical,strike940 - 274°,Si is very foldedhmre.
12 50 a to $ or 11 50% muso.in a muso.schist,with 2 - 3%
pyrite. Dip 500 at 206°. Quartzitesat top of ridge,and
thenmoremueo. sohista. look for ky later.'
134. 150a to n. of 01nes'hut 0.11.
Mula quartzite,assoolated,and musoovitetoo. Thm ky. %
age variesbetween10 and 40%, 1 recon (up to 5% pyritealeo)
in quartzite. Thereie alsoa lot of vein quartz. Dip is
variableand very folded,but genorallystereplyat 035°.

inalat
41 Traveree1 - 8. Soction,showingSi dips at contactN.

•
•

To n. oi augengnelasis a greenbasicrook,dip 30° at
220°,about5 m thickat 138757.Thlsprob.a metamorphosed
dyke and smallintention.of dolerite/gabbro,in basement
granite. All groundis a coarsflycrystalline,unlineated
quartz,Isp.,biotitsrook- graniticlooking,but probably
not eo in composition.Thisbecomaslineatiednear the margin.
Wherethe quartzis intruded augengneles. Thie le

elightlydifferentfrom the otheraugengneiseesto south
whichare prob.granitieedsedimentei, sedimentof aparagmite
age - not part of basementas such. Yollatianin margineot
granitebare dips n 15° at 266°. Thereare many shallow
openfoldeof 20 m amphitudehere,withan axisplunging
about10° at 245°. Oitan,near the contact,the augenhave
becomebandeof blotite. A smallquartzvein at 145748has a
littlewell crystallisedgalenain, but very amoll amment.
Thisvein is relatedto the quartzbody,and is /1 to Si.



lb -t >1,,°i uurt_ tc xzsitc (to cictinL,tilbh

it flo..dtliu bncl it i uronitc fl,rt)

contoct. ougt uctic 1.tcij vcincu. ihest br(..

0.„iizr i.tioti ith 92,rohotite,

	

rfjlicc _fic Liln,ct 2,_,

o_2 c_ ti]c ic

LU c0;s9c-it1oli.

	

in UflhIs .tuu ctc cch,, cs

	

° tn. .uc it0 i, 2c) ,flL ;:e£,t,(21,

- nu in it Ci) -L,?C

LI:.,„:£11Lt.C111-1,-flc Tdbi-a ILL‘

111 Oti-lcLh ucco go,i 550 ut 22Uc.

,,b- .look

22.»

11 -t fltc:.E;in it i. 4.ctt.

iounu bc_c ou

ic» uuznI hci. 21, b_vu

, u.)iu_ ocn,—, otriLc, 113,cvcr,

,0 U.nc,c , ;2'

-cti c din i Ui.

11
1 Yditn

b_n1/4„

	

LJÛ o, Li. 2.11 n_vc .,c,c.ctuy 2JyL1t JL¼11 .€

-L./1 .,nict 2 ilLsurtel-

10(j r.

i i i. ()- .12,1,1-£LL „ct,th ilixiExJosc- ).1c.bft

	

1-2c. \c h_trc 2 J.,cricit.-ou

-c., n,. o_,_6_ “ct.

tnc usl. ca.c. •c tXÅ.t ti-JJJ;filunt,cbotn .

“liu

in ,.11 ufrcotiunc.



17

HrL

t

- °

>;

/

14.

.2uLi

, Pit

-_

.0 t,



15.

Thsreis ky in eastof thsrookabutth.auaoovititea,but
in varylowfmagsa.Theasbedsaresoauchaorefoldedthan
othersthatthisis probablyan earlyfoldoreet.
To eastof thistenspaaamitserunsthe quarts,anac.,pyt.
rook,withno quarteitesrunning through,in surfaes.
300a furtherup theridgesemipolitesandpaammiteadlp
700at 0680,tn southof auso.,quarts,pyt.rookin oontaot
vithit. Thusthooontactof 2 3 øvingshere. ka up it

io backagainan oldline.
A baseof 836ridgeis a 20a amplitudefoldplunging0500

• at 20°. On northedgeot thisridgeleal-1aband of

quartalt.ooataininga littlekyanite,la quarts,anso.,pyt.
rook. Weatheratroolouaao downbelowolonde.

41, 7 Revisited,then 8 to study"irregulargaeles"andsee
if it ie theeameaa thebasementgneisa.I thinkit is now.
Tha2ndetreamnorthof T.H.ie outin sealpolitesand
grapblteaohistbetweenthe2 augengnelsees.Fault. Still

ooloureddifferenton
aff,fardistinotion.

No expollurein streaae,aftertheyjoin.

21 Farilybasioaaseivaunlineatedrookwithbi.,ohl.,Isp,
11 andlittlequarts.Thisie partof baseaentandie probably


a astainteraediatedyke(diorite)andperhapean "aolditied"
basio(dolerito)dyke.
200a to south-weetla aoreot thie,surrendedby augangneiss.mpis vert.,etrike1280here.
Augsngneiseseenin streaaat 122755- notsurewhischpartof
it though.
A boulderof roundedaugencaelsefragmentein graphitesohlat
acen. Thislookslikea faultbrecola,suggestingthAMthe
contactis a fault,up whiohquartawaseaplaced.
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22 Wirathor$o bad that haveretiredto Randaiøeivonto de a

sootion.

1 typepsammiteshers,by bridgeand for 200m up stream.

Thessgentlyfoldedon axisplunging150at 150°. Odd patchss

withmore bi. and muso. One band has magnetiteand emall

garnets. Dip 20° at 138°at bridge. 500 at 205°,200m to n.

Thenno more exposure.

Juix 25 th.

23 Irregulargnsiss. Dip 75 at 028. It stillhas Odd bi. rioh

borisons,indioatingperhapsthatit is granitised

sediment- hard to forgetbi. separatingfrom quts.and føp.

and vicaversa.
200 m to SE is same

lOOmtoE is sams

100a to NE of last is "gabbro"- verymetamorphosed.

On top of hill,at 147746,gabbrorunsto sw. ot augengneiss,

with contactrunningnw. se. Thisis mappedin. Patohesof

net veiningin gabbro. It vvinsthe augengnelasalongs.

It is chilledagainstthe goeiso,but is follated in its

margins. The gneissis best aroundit alightly. Thusthe

gabbrois lats stageastemorphic.Prob.intrudedinto a still

hot region,duringcopling,and thispromotedvery slow

000lingand high wup's • Rencethe gabbroaineralswould

adjustto theirohlorite,epidote,felsparassemblage,yet

o. wouldbe bent by instraaton.The elow coolingerhigh wup

may have helpedlingering"Hydsthemal"conditorentarly-le

the quartsand mintralintrusion.

1111 24 Quartsoontactswingsto southhere in a largeridgeon

top of the hill. Dip of top contactis shownby silvvroof

senipoliteadbering,to be 50° at 252°at 150744. The quarts

thon shallowsla dlp aad its grovadouteropthlokoms. It is

actuallysome 25 a thiok. N oontactdips 30° at 2420on the

"crest"of this swingagainstaugongneiss. Sedimontthiokons

arouadquartsbecauseof shallowingtoo. Contactsare tull of

quartsvoins,but no mineral.
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tong,es ort of swi%

Th.cs.cme.ye c3atiadousand

S..2jdrz= la me-..assdimcut...3:4

ol pyflte mineralisationat 15374.5.

.)eaistsiset fle virtuallynorizontalon ;;Jurtz.

(»Iimsutse:ntLaueto east un ht11, ;:2 0.)j.tc

fltZ ia — m and 2 m, between the two .teisses. .Lhey

J..1* esxst—west

1111 Jipi2,11Å:j

uajy uac ysni.s —

is nearly ho:sizontal.

3.7».L.J2/1l'Oundat &ce cJf 2tr Lt 3. 55('

?ii1 elo 1U0 sisouth ryl 27.

w sf 3o is ocutset of z:;aeise ci.Lojimethe.

das out b hesce. cds, ndss..sip3111.tsa,nd

' Lj7e, 1.1Ls „.

ust ef sotsthedge of ridge custrtzitPand mys'.::ov-tite.

vs.rd usti small 0.-4aoanto.i ky ia •43m thick.

"Jufeds. iiistream in contdct with g:-Ibtrosts;y4k, gneiss

to not-thof this. 450 at 105 tut probabij totated by


siumping.

31 Gabbro in contact with gneles, before eeds., so gneiss does

surround gabbro. South is verticalpstrikign344°.
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body in over 10 m thick, ltin 400 at 2200. It swin2s awoy

from stream r.ndthen back to its old strike. nis is becm.:fle

it oc ovor the axis of a sHall sw. tlun.4n: fcld, ie.
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The seds.here are up to 10 m thlokon: the eouthelde.
Aftervery oontortedwith elightlyoverturned(to the north)
microfolds.Theseare probabledragfoldeon a thrust,s

They are olearly lier thanthe later,open,shallowplunging
mierafolds.
Many emallpods of quartsin sedimenteup here, somemore than
1 m long.

Quartzbodyon top is now oomplettyjsortedout. It is up to
20 m thlok. At top end dip ehalloweand singsroundand then
the bodygoes abovethe hill,beoausethe plungeof the fold
ie steeperthan that of the hill.
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