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The area mappecd was between grid lines 74/38 and 74/30 on the
N¥orge 1/50 000 Ss.itdzl (eheet 2129 III1) and Junkerdal (sheet
2128 1V) asbheets réapectively using the Saltelva River as the
eastern boundary oI the area and the edge 5 the map as the
western boundary.

Aptrodvotion.
The area was aupped from 2nd Jduly -~ 26th August 100 and ia
shown on the two mAps acgompanying thie report.

For base meps, Borge 1/50 000 sheets werev used and due to each
0i base maps there were blown up three times to act as “fleld
3lips™ to onabie some observations to be put directly on the
aap. Apart from one square kilometire in the south west cormex
the ares was entirely wooded «nd under a thick vegetation cover
and this, vtogether with marsh amd bog over ths majoriiy ol

the western eres amd glacial deposits over the eant made mapplng
and correct positioning exoecdingly difficuit, The bdese maps
originully are lpacurate and the necessity oL ueing & >x dlow
up, due to lack oi aresl photographs also muost increasse the
margin oi erxor whken locaticn points are tuken in the fieud,

The area can e s&id to consist dcoainantly of marbdb.ia, in vary-

ing degrees.orf pur.ty, and of caic mice schists, mica schiats,

and boiites, the whoie succession being more or iesa cals

throughout and pyrite bs a ubiquitous mineral. These points
will be disogsaed in detall later,

s

1. Stratigrap

2. Bamais or subdivision of units

5« Subdivided units

4. Structure

5. Metamoxrphicm, related, %o black and white marble in particulsr.
6. List of specimens with locations

7. Zconomio aspects,
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Shratigraphy
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Blaok and white banded marble

Whise massive marble with pyrite rich amphibolites,

Agtinolite and tremolite sohists with mica
schists and amphidolite and marble bands.

Biotite schists and biotite rich sctinolite
asphidolites.

Caloc mica sohists and mica sohista,
Blaock and white bandad marble
Anphidolite with mica schists and marble dande,

Very micacecus calo mica schists and minor
uphi-“lt“l *

Bacoharoidal and purs white marbls.
Amphibolite and nica sohist,
Marble with minor ealo wica scnists.
Amphibolite and mics schist

Garmet mioa sohist, aotinolite garnet mice
schist and amphibolite.

Cale mioca sohist and marble.

Sacoharoidal, bleck and vhite banded marble
and massive marble.

Amphibolite and mica schist,
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999/110
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Large astinclite calo amphibolite

Non cale amphidbolite and garnet mica schist.
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The previous diegram representa the structural suceession wai o
is dndlested in the area, the numbers to the wight of the &y
will be weeé in future reiorences to unitc in the group.

Thers appears irom &ll the avellable evidence on this nnazina

ares o e o straight through successiocn trom west to easi,

That i tec say that beds in the west of ol the mup is atructu o Ly

lowes and lle structurally underneath ensuing beds to the cas .

:?nﬁ ix grossing the ures Ilrom west to east omé goes struetuy.
ghit.

The sguivalence or unit 4 wivth unite 5 and 6 aud the poseibla
equivalence of uniie 2 ané 7 will be discussed under their
sepurute headings later.



Bhe whels o1 the areuw was correct largely by marbie predominos
apd ecul¢ riek rocks and this made subdivision ¢o units extuoms
dizilieuld, Flneily it was decided to group rogks ol distiset o
type in loue=proscenity, together and classily shic as 4 unit.

AB U zesult assembliages like biotite schistes aud blotive rich
wotlinolite umphiboliies van be grouped togethe:r and distingul ol
from adjacent calc micu schist wnd micea schist units. This i tae
only aavislisctory method, which 1s practicable, for subdividing
the uréa, but even s0 luteral variations in faces of & particu (2
grouy nccessituted the roliowing of the group s.lonug strike aa
watehilng this lateral variation to be sure thut the unit sappi
som¢ live or six kilometers away ic the same as the one thum
beiug anpped.

Happlag unite like this divides & map up into » series oi 1lile-~
logiee and gives rive 1o & structural, not stratigraphic
succession, By this it is meant that wherees bede may be stalll
categorically to be either structurally nigher ox iower than

ad jovent beds, they can in ne way be scid to be stvratigraphice
higher or lower, and in the uge sense no stratigraphical colums
call B¢ worked out,(except poesibly by radlomelsyic dating of th
amphibolites), and thus a structural successien is given,

-o F-a- iVid’ to
1 Py

This cevered & considerable amount of the «rea bBul wes most
predominant along the main river edge. However iU was only

0l smulsamce veiue aud cannot be classed in the same way a:

all ZJellowing units. 4 description of the drift is not iwmoludod
here a# it is not deemed mnecessary.

Suriigs it o sey that no ore bouldars or pebbles were found

in it, or where 1t had been was hid by ztreanms,

¥ a L ded maxbie

Ihe unit vontuined, black, biush grey and banced marble togsil:
with saceharoidal marbles, the latter remging iu coleusr Iwem
grey ithiough reds and whites to greens. 1lhe amphibolites whi L
Go dcoassionelly occur in the unlt are vexy casicareous aud
usuaily contain pyrite, they are, needless to 3Jay, 0i very

minor significamce in this 4« murble unit. Schists of mica aul
Caley sice veriety are ebsent in the banded marble unlt extemdln
dows Lrem sround 38G/155, but where¢ thic unlt appesrs ugauinm & o2
the dzift at 317/137 they can be seen in smull amounts, but

noneé the lése they do occur and indicate the incoming of clanll
material (necessarily Ifine grained) Irom a loetl sCource ares
durisg deposition oi the originsl carbonste.

Twe separate bands of this s0 called bandeé marble unit odguy
one, &: slready stated extending socuth Irom 380/155 and the

seguad southwards irom 380/140, both bands cem bé traced wiih
iit9le vsriation in l1ithology from north to soutli of the aves,
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but both are covered by drift heltorom the 344 grid, upto,
in the case of the extrewe eusterm unit the 320 grid and ia
that ol the western unit the 338 grid, However, both can be
Ppleked vp south or this ageln with easae., Spec X iz a typioal
exurple ¢i this iithology.

Both unita are vertically imdistinguishuble from each other,
& Levi whigh poses problems us will be sven isier,

So pimiler are the lithologles of these two umiils aid so dipg~
tinet aedé compuxed to the rest oi the rock iypes, that it was
originsily thought thuat bouth coulid be iimites 1l the aame oio olure,
and Thip indesd could still be & possibiiity, ualortunaieiy

howevey the bands do not show any swing in strike that is & -
figanl in this concluition, &nd disuppear under the driiftv imn Lo
northeast on the adjaceut arva where & possible ifold ciosuzre

Cou.l have been and thus no conciusive proof could be galuod

heze., In the south west, again in an adjucent anrea, they go

olf this map anoe show no gw in strike eithar, thus it ia

CON/ cereC thet there is no structure bere, bu® purely ior i

negu Live reason thut po proot of itg eulutency sen be obigine |

The dip slse in both unitvs of this banded merble ere mululy
easton.y ritbough boilhk unite wre highly crunul: ted andé comntss o,
wlgs & tLe south of the area, the banded marbhle forms the
Jeat i ouuside Keklund and here several westorly dips om ban
in thl: Lunded morble were recvorded but this ju anomalous 1 -
cuule the shect dip ie (o the soutis east and these anomulous
dipe roprovent results taken in ninor crenulations. This polian’
ie Bost brought out by reference io the figure helow,

By 8E

Sheet dip to SE

dip of minor forlds to NW

3 nstres

Due 10 laek of preol of @ structure javolving (he twoe banded
Larb . cs It ie thue deemed neceasury vo separete them iu the
struntural succession, the unit{ in the west belsng structurall)
lower tasm that in the east,

The sarble iz obviously bunded with derk and light bands of
vary
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very cousrse calicive I the rock, the bands vary in thighe-
ne#y from 1 mm up to ca. 20 cm, butl usually sbow & markel g
lormity wiih one mnother.

Ywo phages ol metemorphism are shown in the masb ¢ (discuseed
undé: Botemorphise at the end) and it was the L rat ol thesw;
;wom:s during the celedoniun orogeny which gavée ihe merzbio
its _ structurc.

Shus 1% 1o considered that the bando of the banded marble ave
secondury aud due to nmetamorphic segregation o. niasera o &nd
not & primesy feature setl up within the marble at Whe time of
ite dopegition av o sediment.

Pyz Lo iu ubiguditous throughout these marbles s ludesd Lhzel L
QUL e cucveeselion oi the whole ared and Somelilss may sShow
markel congentration in ipélvidusi bauds withis the univ,

2hi. kanded aartle prooved an exovileut mwrked boriiom iz map-
plug e Sxeu sud siuce it fermed femtures gould d¢ trascd
Ll .

Thi. occusry %6 a ueinly puiv white uwssive aud sudcbarecidal
Unlty and 46 probably & leas or Just ¢ lacles wvardation oo
abuye bendetd werdble, L6 UCes L0l reappear astol LLe QrilL sno
this ftogethar with poor wiposure leads one to Foserd W the
ides LU 4. is & leus ol tae vmded Relb &,

This werble starte at 5952/148 and bas vhe above churesterielbion,
In widitiou o this iensee oL awphibollte Upie 20U cm oleur i
it 4ul these are crammed full ol pyritve euhedra and cubhddia
someiiuwe upte 3 cm acroas#, dbut usuwally omly C,5 ¢m cubes.

The wnit prebebly represents & loocal deposit of aiternuilag

vouy pure saic and muddy valc vedimentis with sigauic ixom,
beiciv Levumorphiche

(4de

té sud trem: & 5 348 witlh w §ii Bl
Nt S e - e, - . AL

These thrce unilits ere dliscussed under the same heed] Bucauwn
uBit 4 when it reappesrs arlter the drirt aroumé the 23 gridiln
is papable of subdivision into two units, ¥ zad 4 gilving zise
to Ywi sizuctural colummeSelther side of this )/ gzid.

Io the fellowing aseccount they are deelt with rately bue At
pus T e rememberec that on an overell etrug guccegnivg o
the whole aree units 5 and 6 would be eguivalont 1o unit 4.

Unit 4 hae ite medium point et 380/145 and cen Be treged with
smell variation upte the 35 gric line.

The wnit comeiste of & varlable hoteh poteh sl rocks, weoZell
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and actinoiite murbles, mica schists, Chloxite schists, red and
green marbles, actinciite amphidolites, diotite amphidoiites,
biotite schists, quirtc veina and calc mica achists. Ita sub=
division as & unit is made possibie only because its bowndariece
are clearly defined as functions with the two banded marbiess
&iready divoussed.

The unit is essentially composed of amphi¥eliivs aud wctinelive and
tremolite on weuthered surfages., The amphibolites are thick,
sometimes upte 100 yds. and show much weathering and pyrite c¢rys-
tals, whereas the marbles are voiéd of pyrite in any great guantity.
The xrooke are highly folded and there is evidence of & series of
throughs and culminations on scales upso 0.5 im, doth across and
along ostrike, sthe rocks dip mainly to ths esast at high angles and
exposure 1s very baud except on the on¢ road orossing the area,
because the unit is the site of & valley carved out by glacisl and
fluvial action between the two banded murbles and has hence thick
glacial deposits above it, thus exposure in streams and points
is the only means 0r identifying the inner parts of the %,
although, as already stuted, its doumdaries cam be wapyed with
comparative ogouracy against the banded marbdle.

This unit obvicusly represents more muddy conditions of depoaition
than those prevalling whesn the banded marbtle was luid dowm,

when the unit emerges irom the drift below the 53 grid the increase
in arphibelitve and achiut which wus becoming appurent s&s the ori-
ginel unit was traceqd souih ia now sven mole appurent leading to
an eusy subdivision into a achist and biotite awphibolite both of
which form cietinct features.

Unit 5, the amphibolite unit, is the more easterly of the two amd
ooours in parts as & soarp forming a boundary %o & recentiy made
resevar below the 35 grid, The unit consists of very coarse
grained biotite schists with bilotite amphibolites axnc smphibollite
lenses and units within thie owin unit. The unit was non caic and
thus there was a ocompiete change 1o muddy deposition in the originml
site 01 medimentution.

Unit 6. The calc mica schiast and mics schist unit. The unit aiso
also contains the occassional amphiboliitve Bnd bur the presence on
its western bonndariiot the banded marble and on its eastern
boundary of the amphibolite make this sssembisge quite easy to
distinguish and plot boundaries for.

Ths schicts vaxry from dDiotiie to muscovite and saxll amounts of
¢olc indigaute poasibly an accumulation of carbonate from oxganic
scources. Dlips ure sasterly as indeed they are throughout the
ares io generai. Pyrite again ocun be 3een o be ubiguitous but
in nowhere nsar as large amounts &s in the banded marble units,

Both these units can be traced ¢ the exirems south of the area
with beardly any change in lithology since their firet oceurence.

fﬁ\ }aalrﬂiﬂ]it. ‘!!P! E!g. !E’h!ﬁ-ta QEE aerh!. mflnl

This unit comes in around 345/137 and can be asen to be only &
iocal dspoeit. It ie surrounded on one s8ide by bended merble
and on the other by calc mica schists anc.marbie and thus forms
& distinet lithelogy, its boundary however, i: quitve difficult
t0 trace all the way round the outcrop because it outcrop in
asveral 100 ft. vertical precipices. '
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Also the amphibolite where best 9xposed is inugcessible being
some buaii way dowm a 200 Xt. ¢ 70 astre vertlcal ¢lirf but
fortunately occurs enough in lsoluted outcrcpe am aceepsible
sloped for ite boundury to be marked with reusonabie ucourwcy.
It consiste essentiuily o. amphibolite but ocessionsl schiunt
bands can be picked out and even small murble bands, but anly
wher¢ the unit i1s out through by streams which make detailed
study possible. It can be seen to strike out both south and
north and dees not form &n important part ol the successiocn
only grobdbably representing u loesl infiuse of suddy materisl
during originel depositiom prior to metamorphism of a cele
rich sedinent,

- e ot — —

shis umit forms &« major subdivisiou of the largest umit on the
map, & maxrble unit, this unit belng sepuraved irom the mardie
on the bases of iis extra mica content,

URE Qo say that the aubdivision ie¢ on the buses of the luel
that uuit ¥ ¢outains both amphibolite auud & predeminence of
Gulg Wioe rockis, whereas its sister umit, unit 10, ig a puze
merble with only ooccusionkl amphiboiltes these lutter when
they do soceur being very thin.

The rocks of unit Y are very micaceous oalc mics schists
dipping =i high angles to the eust the boumdary with i1tve sister
being murket in severasl places by & guite distimet break in
slope cspecially in the south. Here the rocke become much
Rore migaceouas and it 1s only possibie 1o icdentily them ag

bels. t0 unit 9 by feilowing them along strige ewnd watching

thiv gradual change take pluce, this doune the¢ suddivision iz
eavily recognived.

In the north at avound 380/135 the unit is emtirely mussive
white & pink marble with very ccoasionsl amphiboliies ane
is engily ploked up wniud distinguished ifrom ite adjucent cale
nice asud cale¢ emphiboiite partners (the latter will be deali
with latex).

Towarde the south more mica creeps in alithough the unit ig
6111l recdgnivable and in the extreme south weat quartz pebbler
can B¢ seen, this ls & meta calce conglomerate, the pebbles aze
up W 19 om im long s#aly and are elongated paraliel to the
schistoultys The "pebbles™ are emtirely quartaite,

Sacekrroldsl merble ocours in abundance together with mueh miae:
folding end crenulation of beds, and one breached dome at
Dlun Belet,

The wnit is distinctively ¢ marble one and it is wossiblie ¢
see Juih cheuges os the lucoming of were alce by Loliowing ihe
unlt slong etrike ae was necessituted in vhe 1ogt unit.
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The welt comes in around 370/120 ané gets inereasingly wider
in an B/¥ sense towards the 5.¥, Due 1o the presence of &
swall dome like structure there.

The sheet Jdip structure of this fold 1s given i1 seeticu 236,
on the seuled erows sections but an indlcution oF the exirome
exenulution of the bed la glven below.

Unit

(10)
Unit  Uuit (12) Unit
(13) ()

Unit 14

0 kn 1 km e kn 3 km

The wnlt coneiats of mica and gurnet mica schipis In The

nortih forming & sharp contuct with the pure darbls ol “he pro=
ceediny unit but whean treced south west thess glve plave io

@ ¢ o ampklivolite with smull red pit marks aue pessibly e
the weutbiriug of some iron 1ich calelie amd prapably sone
feldupar although this latter 1s not certain,

The yock is guite distinctive of this litvhelogy and Ioras an
easy pubdéivision being bordered on both sidesw by pure marbles,

The mlnur saticline it forms is brewched by rivers ia the Ki
of %0 extent, and where 1t dies lowground of Thé same reck
type A0 etcupied by lakes.

12 168 W galc ca & PR

The welt i¢ domipantly one of mice bunded pure wvhite markle an
in the wervh 2 smell emount of mice secbist, The Soundury ol
the wnit is casily distinguished as the unii is sundwiched
betwesn lwo amphibolite and schist univs,.

The Barble gredes lfrom pure white tc biue gréy and ig usuzlly
very soarge gruined, saocharoidal facies 15 cbzent excupt in
the uouih weet, ib the souih west Lhe mica becomes quile abua-
dunt aud forns buuds showing extrome crenuwiaticans on acales
varyling fzom 6 oz to 10 metres,
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Dipe snd girlkes sre difficult to take with cerfainiy although
in & few good exposures they can be seen to be geénerally essiil U,

Minerelliegloally the unit is barren, apart from s¢casionul sma
isolaticne of pyritve especiully in the extreme north and souis
wepst,

Uiie . smohiboldte wod migs schist unite
Thiev wniv, uﬁ te the 56 gric gul gouth is vexy simiisér 16 iT
twin, 2mit 1 being split by murbie.

The unit lg nude up of mice schists and garnet mice schiste
togother with actinclite and hoxrnblende amphiboiites, but uniil.
the previgus acetinelite amphibolite unit 11, the Lithologles
melking up wnit 13 continue o the western murgism 81 the ares;
and 40 oY &8 they do in the other unit, become very calcie.
Mice gchisis are very common and norih oi the %5 grid may be
seid ¢ he the dominant lithology with amphibeliles subordiuai
whersay o genesal steady increase in the umphibvs . ite compeneni
el the umit towards the s.w. makes the porcen of aschiat wud
amphivalite almest compexable ot the west bounsury,.

Yery many microcrenulsations makes dipe uncertais and thix coup o
with euiremely bad exposure due to marsh and gllaial driit

makes cutisfsctory readings in any great quantity impossitlie ¥
take .

However im the contact exposures with thbe next unit to be dise
cussed , There is obvious contformity and thus & tross seutisn
shows %his unit dlpping to the eaet as dc the ruat,

Mioruvereonniations on tihe 20 cm scale give an appuzent dip of
the unit to the nw zlong the 34 grid, but as cax be seesn and
ad iun interpreted on the oross sections, thiz is anomalous,
tae phset dip is to the 5B, the minor anticline esffecting the
unit beinmg o the eust,

The zoeke west OF thie unit sufier irom extreme scenuiatbtion
and worse exposure mainiy due to bog which Irem wow on ia
almost ubiguitous, and gliaciel materleal walch 10 in adundauge
and es kot been removed Dy poor depositional cirusion,; good
exposures arxe found in streams, but orten the latter are sirilk.
strezus and provide only a 20 structure, Howevel there uppeas
to ¢ no marked inconicrmity with the sastern beds aud the Lew
westaLly alp readings sre only due to the fact Gimt They azre
taken ¢n western limbs 0 minor structures, the sheet dip wa
usue. is eastezly.

(14)s GBaxnet nica sohizt, wetinolite garnet mign scuist
e 56 8EPRIDOLE V€ N Vo

This umlit iz typliied by the assemblage gavnet mioa schist
actiflgilite garnst mice schist and amphibeliite, the maln dases
ol sebdivision iz on garnets, they are in vhis uwait and in

D0 viher iz suck abundance a8 to make the unit guite distingul e
ﬂbl.u

The uait forms a prominent feature all the way ifrom the 37 gxlid

lii; to 1ts disappearence ofl the edge of the mapy at the 54
gric.,
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Large w¢tinelite radlials 4in the schists are common and
arnéls upto 1 or in diameter are sometimes prosent although
€ pyprege ls from 2 - 3 mm,.

Ucoad fonally = marble band is present, but only found in
streuny and c¢ould come from the adjacent murblis uanlv, «lthough
this 42 by no means certain and from surfaege exposure cannsi
Ve groavad.

The amghivelite shows no radlating actincliite buil rether long
fibreus & e crystale o1 amphibele with some a¢gasional it0.
In {80 poerth the mica schist ocouponwvut becomer .88 until Lima
on it 30 grid s very thin uanit of gernet mica S¢hiet and
amphidelilte 15 present,

Thie unit forme & highly cale featureé rumning dlel to the
iast foature and disecied by & major streanm. sure, upari
{roz the stveam Led and Ie&ture top is nonexideni, the slc
belsyg eovered by scree and very thick vegetution.

In the extreas north the unit can be seon very ¢ farly on the
2o4d whigh croswes the wies Irou east 10 west, 1¢ 1s gompused
0f oni¢ wivg schiste and merbles with the occaglonal leps of
aon eale mles sohists and even lesé asuphibolive,

The mrhles show an extreme variety in coleur, reds, yellowe,
browns, blacks, greys and blues, together with pure white aud
green geocur in the sume sample.

Hica, both wuscovite and biotite, give clear evidence of the
extress intercrenulation. 9These wast veriety si colour end
appargntly abruptly below the 36 grid und the unit becomes

an ¢rdinsry mice banded white and dark merble, The cale mica
sobievs sbow lar less speclteucular variety but but one unit shsn
¢ pleted vexture over some 2 km. Schiste beceme very much

mOTE Tom=On w8 the unit ls traved along the strilte to the

souts weat, but laxge massen of calcite in them make ithen
eusily diuctinguisheble tfrom the last unmit, The sebist itsell
disvisguishing the unit irom the pext entirely ealc umit, whioh
ig gueive thiu in the south west cormer and ia denlt with neat.
Huch migiccrenulation i evident ané csn be seen clearly evea
in e poor exposure¢., Ulipe to the eust are common and the
stress se¢tion giveu an eamsteriy dip.

(16}« Beschuroidal, black and white bunded marble sad
—SEEANE warbie unit,

ihe mait counsists of mussive white marble, grey/ubite and
white bended marble, sacchsroidel marble and brownish mussive
nexrdle snd iz quite reaudily distinguishable from the next,
non gnle wmphibolive unit, BEBExceptionslly bad gure ol this
and the rest of the western units makes the aupp not &il
thal one had hoped for in thiv ares, bui the exposures that
Wre prosent show custerdly dips, which ig fortunsie decause Lf
the Cipe were not conformeable it would be impongible vo make

& de i0d vxaminsatvlion of the ares o find struelures sud go
senil ouv auy complicutiocns,

The wait zan be treced south west w3 « feature butv thins guite
merkecly due t¢ a thickeuing of the adjucent smphideliite,
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The unit stays as a marbie to the western boundary oi the map.

ARRADO AL LE g RICE S4N4 29

The unit is very pooxly exposed due to vast aree oI bog, B:rsh
and glasial debris.

Bowsver the rocks consiste of radiating actinelite orystals in a
greyish sctinglite and mice metrix.

The majority of exposures dip easterly and the unit 1is mapped almost
entirsly by using the samall feature that it forms as amarking
boundariss. This, short of digging the whole area up was the only
one svailadble to map the uait om.

el -

This unit is dist shed frox the latter soliely on +the incoming
g:lznrblo lenses the existence of marbdle dbands in the amphi-
10,

Actinolite is etill the dominant amphibole and the rocks have bdecomne
mich darker and mose massive., Over the halfl kilometer square of
suggested exposure of this umnit, exposure of the rock is adeguate
enough to mark farly delmate boundaries, but cver a bigger area
much better exposure is necessary to mark boundaries with cerxteinty.

{39). Vor caic umphibeljte epd gsrpet pics enbist,
The unit ic marked by the incoming of mice in the amphibolives
which gives the actinclite radisls & much r definition being

st in a white micea background, the azphibolites are really
anphibole mica sohists, but there 13 such & considerable amount
of amphibole that the above title of the unit iz deemed necessary.

Garnet aica schist forms some 25% oL She unit and garnets ouaur
with amphibolie in the amphibelities.

Exposure 1s extremoly bad and only two exposures ia 20 glsacial
planed suriace ocour in the area in the extreme north west corner,

However slightly botter exposure in the area to the nortih oi the
napping area enabled convenieant boundary t¢ be drawn,

However the Ywo stream sections where moet of the information on
thie unit were gathered prooved inadequate 1o formulate dip and
strike readings om, deocause the rocks were far 100 crenulated

and & large enough outerop to proove sheet dip d4id not exist.
Exposure on the adjecent celc smpbibolite unlt in thres cases
gove conclusive sasterly dips even though ihe majoxiiy oi the
mioroorenulations 4ipped weast, The nheet dip of this unit is thus
deened the sume as the last unit.

Exposure however, is far from good and for the next ¢ km west no
detter and thua exposures and sxcursions onhide ths area prooved
t0 be a waste of time Sue to glscial cover, bog, and surprising
inoresse in lakes., Thuc it was Dot possible to use thiz adjacent
ares t0 sort out the structure in mpene, however 5 geherul gon~
formity seems in every way to be indiocated.,



ihe piructiure of the area is well seen in the three cross
sectious, J¥From the iirst twe o thewe 1t can be seen that
thers 1p & generul owsterly dip to all the rock wnits irom
eant Lo uuui and no structure, Jjust a streight through sequengy
af alrosuy lundicated.

Un the Jcet cross section a minor antiiorm cun be seen, buv
this e in oo way large and efiects over an «ren ol a feéw
sqQuasy kiiometrer only, tie rest of the seguence si this
section 15 ugain strailght through with structuzelly lowexr bedp
te the wesi,

Minor structures in the shupe of microcrenulations upto 1 meir
in ¢poes gectionul urea are very common indeed and give ano~
maleus €lp reudings tc the sheet dip in allot ol casen,

4ll Bedp are miorocrenulsted aud the straight limes on the
croes sections represent shset dip, true plotuzen of the bedu
wouly show this microoremulation but aus these lLaiter canmot

be put in exsctly & far better ides is given ol ihé atrugture
whell Juit using straight lines,

iAn €rellient example ol anomcuious dip roudings due te this
microcrenuliotion hia beer discuseed under the plack 4nd white
bancer marbleo group.

NO L jor Structure cun be Jound lu this ares oui Lhe resulie
o b suxface mapping.

4 stuugiuze invelving the two banded marble litheligies hus
veer lulurwed when discussing these uuniie, bui 26 conerets
Proel @ 10 existe end it is thus deemed to be ghgent.
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Cbviguely a dlscussicon ol the melamorphisw durimg the Caledoniin
ero ig net vailed Lor here and i2 not latendod,

what le lntended under this heading 1s u deseription of an
occugende of twu Jold phases in tie black and white narblie

13 thelogy .

The geourence is &t 377/158 where ¢ roes is belnyg blusved round
the bottem of the hill, the black amd white marb.¢ lithology

bas been metsworpbosed during the caledounlan uragsuy in «

me jor meteserphic atage durlng thie orcgeny and She buuded
appessance bas veen imparted Vo iU by the melamcrphle erllect,

At e sbove locality secoadary ¢alolite veluns ¢utl tue banded
warble & ia diegram beliow,

Harble

Segondury caloite veins

Some 10 yds, (c¢) ¢ meives away Irow this the seconlary velas
have thengeives been Lolded,

Marble

Secondary calcite veins

This suggeatve the Ifoilowlng.

(1) Bein setemerphlisu of the sediments lmperting benced
LPPCRLYallCE .



(2) Veising by calcite.

(3) During & pericd cr pospible strees reliied ar equilibraticon
bhe marble aad vell carcite were agkin Yolded.

Uver o o €r dre& wlill bettver exposure & whole Jerier ol e
poseslile ¥z folde gould be seen and it is pesellle that gose
¢f whe migrecrepulaticus on the highly folded beds in vhe
west L¥e ol thie phave,



s Lipt of specimens,

Loceldlity
S8C/1445

$99/144 BStrike 224°N

J105/145
si6fr42
JTes/140
ST8/13%5
15/ e

s66/158
246/1%5

S48/13%¢8
J16/153
365/154
282/1525
2165/1475
265/ 4%
FYRTARY
02/15¢2
2435/1%%
249/156
249/131
350/137
3555/1%¢6

3435/136
5495/136
R ETA Y]

Degcription
Actinclite schist wiid much caleise oo
saull pyrite ecryotals seen ligat am
celour apart from sotiaslite whien Lo
blacks
Qale tremcil ¢ Yook, tremdidite Libzew |
Bagelive non cale amphlilolite,
Siightly celc ampnibolite.
Ricuceous auphlvolite.
Amphiboliite,.
Mica schist wivh lazge ssphibolite ar-
stale apd small veins 9l blotlte ruan
across the rocx.
Calc biotite amphibolite,

Banded mica, actinoliLe caleite ite
rook, weathering yeliow ang b .

Black and white specklel amphibeliliiu.
Biack ani white warb ¢,

lisgalive course gralaed mazbies.

Layezed calt bictlte rosk.

Maseive actinolite anpilboll ¢ ook,
Calc agtineliie amphibelite with pyui .
Bictive amphibole yuaris schlui.
Mugsgive grey amphibollve,

Calc muscovite eckiste with pyrite,
Gele actinelite mice gavsel scilol,

Anphibolitie with small quazls segrags s,

Ve similap to apec ¥,

Harblie with much biotite anmphibole s
pyrite.

Hassive quartey mexrble.
Maseive guartsy marbles
Calc adca sohlst with pyrive,



LOCality
344/1405
56571525
S6uf1265
80120

$€3/1255

675/ 1164

Jie/i1i3

300150

EFPTALY

358/113
5.8/104
345/166
344193

J4./364
4 0f Y4
380/114
44/ 39

$5/98

3717107
siaf/101
351/13%
586/1%5
235/135
535/154
5a/134

LY

2525/1325

L Y SRV

Description
lark grey marble,
Slightly calc umphibeiiie,
Spotted mardbie and pure coic merble,

Anoiher spotied murble, possibiy same om
with alightiy echistose bauda,.

Very micuceous surbie, weathering browa,
Amphiboliié.

wuBrts mice rock, micw ivims plates and
layers in tue quaris anc spiles reek iat.
planes,

wUaste biotiive amphibolive.

Null and vold,

Slightly calcic amphibolite with pyrite ..
possibly chalcopyrite.

Graphitic calc biotite sakist,
Caic mica achist,

Calc mica achist,

Garnet aotimnoliie micw sghist,
Marbie

Sane erbie wilhh wica.
Amphibolite,

Garnet mica schiost,

Mica schiut,

Garnet amphiboliite.

Actinolite amphidbelite.

Calc mioca amphibole bunded murbi.e.
Hicaceous maxblie,

Micaceoue marble,

Grey slightly micaceous murbdic,
bame marb.e with bictite lems,

Apprecliable smotnts orf v durk ales iz
Mbiec

Very calcic actinolite micu gurunet schis!



Localivy
Jie/1eas
338/970

s34/1025
527/1063
$I0/104
5 8/993
0% /104

NG/ 56
2ie/5n
25/1354

- V& =

Description
Bor ¢alcic asetinolile xmice 22bist.

80°/360°N Gip. Cale micw Bewnkiende 200k
forme fewtures behind lake ot this podu.

Bunded mica, guarte/plagles ase sohisl,
Banded calc mica gchint,
Yely cvele rock with 3igld,
Sllgkily calcele actvincliie mica schianl,

Quurts pebble in gele (very) mice sehind
@6 tu conglomersto,.

Co. ¢ aumphiboiiie uulis,.
Actinolite miga schlat,.
Agtinoliie amphibolite,



- 1§ -
de  LiECHeH3G ABQACIH.

A%m?t Lrom the abundance of pyrite the arxea is Bazren of
BIDGTALS and i of ne ecouomie lmporvanvue, 48 Lor s &
suriege sehigly cun determine.
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Area mapped.

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

introduction.

The area was mapped from 2nd July - 26th August 156& and is
shown on the two Bape accompanying this report.

8lips™ to enadble some observations to be Put directly on the
map. Apart from one 8quare kilometre in the south west cormer
the area was entirely wooded and under a thick vegetation cover

margin of error when location points are taken in the field,

The area can be said to consist dominantly of marbie, in vary-
ing degrees of purity, and of calc miga schists, mica @chista,
and amphibo.iiies, the whole Buccession being moxre or less calc
throughout and Pyrite being a ubiquitous mineral. These points

will be disokssed in detail later,

The report is divided as follows:

1. S8tratigraphy

2, Baais of subdivision of units

5. Subdivided units

4. Structure

5. Metamorphicm, related, to black and white marble in particular,
6. List of cpecimens with locations

7. Economie aspects,



Stratigraphy

Struetural succession see 1/50 000 Herge.

101/26 1 Drift
101/140 HF—= 2 Blaok and white banded marble
]

101/140 é 3 White massive marble with pyrite rich amphibolites.

999/180 | 4 Aotinolite and tremolite schists with miea
sohists and amphibolite and marble bands.

999/180 § 5 Biotite schists and biotite rich actinolite
amphibolites.

999/180 ) (4 Cale miea sohists and miea sohisis.

101/140 7 Blaek and white banded marble

101/23 8 Arphibolite with mioca schists and marble bands.

(735 %) 9 Very missoeous 6aslc mica schists and minor
amphibolites.

101/140 10 Saceharcidal and pure white marble.

999/10 1 Amphivolite and mics sohist,

999/30 12 Marble with minor ealc mioa sohists.

(739) 13 imphibolite and mica sohist

R

25 ] 14 Garmet mica schis$, setinolite garnet miea
sohist and amphibolite.

999/90 15 Calc mica sechist and marble.

101/2 16 Saccharoidal, black and white banded marble
and massive marble.

101/9 F’ 17 Amphibolite and mioa sohist.




(740)

999/110

=8

18

19

Large aetinolite calo amphibolite

Hon oalo amphibolite and garnet mica schist.



1. Stratigraphy.

The previous diagram represents the structural succession which
is indicated In the area, the numbers to the right of the key
will be used in future references to units in the group.

There appears from all the available evidence on this mapping
area to be a straight through succession from west to east.

That is to say that beds in the west of of the map is structurally
lower and lie structurally underneath ensuing beds to the east.

Thus in crossing the area from west to east one goes structurally
higher.

The equivalence of unit 4 with units 5 and 6 and the possible
equivalence of units 2 and 7 will be discussed under their
separate headings laterx.
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2. Basis of subdivision of units.

Phe whole of the area was correct largely by marble predominant
and calc rich rocks and this made subdivision of units extremely
difficult. Finally it was decided to group rocks of distinctive
type in lose-proscenitiy, together and classify this as a unit.:
As a result assemblages llke biotite schists and biotite rich
actinolite amphibolites can be grouped together and distinguished
from adjacent calc mica schist and mica schist units. This is the
only satisfactory method, which is practicable, for subdividing
the area, but even so lateral varilations in facks of a particular
group necessitated the following of the group along strike and
watching this lateral variation to be sure that the unit mapped
some five or six kilometers away is the same as the one then
being mapped.

Mapping units like this divides a map up into a series of litho-
logies and gives rise to a structural, not stratigraphic
succession. By this it is meant that whereas beds may be stated
categorically to be either structurally higher or lower than

ad jacent beds, they can in no way be said to be stratigraphically
higher or lower, and in the age sense no stratigraphical column
car. be worked out,(except possibly by radiometric dating of the
amphibolites), and thus a structural succession is given.

3. The subdivided units.

(1) Drift.

This covered a considerable amount of the area but was most
predominant along the main river edge. However it was only

of nuisance value and cannot be classed in the same way as

all following unita. A description of the drift is not included
here as it is noit deemed necessary.

Suffice it to say that no ore boulders or pebbles were found

in it, or where it had been was hid by streams,

(2 and 7) Black and white banded maxrbles.

The unit contained, black, blush grey and banded marble together
with saceharoidal marbles, the latter ranging in colour from
grey through reds and whites to greens. The amphibolites which
do occasslonally occur in the unit are very calcareous and
usually contain pyrite, they are, needless to say, of very

minor significance in this a marble unit. Schists of mica and
calc mica variety are absent in the banded marble unit extending
down from around 380/155, but where this unit appears again arfter
the drift at 317/137 they can be seen in small amounts, but

none the less they do occur and indicate the incoming of clastic
material (necessarily fine grained) from & local scource area
during deposition of the original carbonate.

Iwo ceparate bands of this so called banded marble unit occur,
one, as already stated extending south from 380/155 and the
second southwards from 380/140, both bands can be traced with
little variationin lithology from north to south of the area,
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but both are covered by drift heltoron the 344 grid, upto,
in the cage of the extreme eastern unit the 320 grid and in
that oi the western unit the 338 grid. However, both can be
picked up south of this again with ease. Spec K is a typical
example of this lithology.

Both units are vertically indistinguishable from each other,
a fact which poses problems as will be seen later.

So similar are the lithologies of these two units and so dis-

tinet and compared to the rest of the rock types, that it was . !
originally thought that bouth could be limites if the same structure,
and this indeed could still be a possibility, unfortunalely

however the bands do not show any swing in strike that is signi-
ficant in this conclusion, and disappear under the drift in the
northeast on the adjacent area where & possible fold closure

could have been and thus no conclusive proof could be gained

here. 1In the south west, again in an adjacent area,; they go

off this map and show no swing in strike either, thus it is
considered that there is no structure here, buid purely for the
negative reason that no proof of its existence can be obitained.

The dip also in both unite of this banded marble are mainly
easterly although both units are highly crenulated and contorted,
also in the south of the area, the banded merble forms the
feature outside Rekland and here several westerly dips om bandg
in this banded marbie were recorded but this is anomalous be-
cause the sheet dip is to the south east and these anomalous
dips represent results taken in minor crenulations. This poin?t
is best brought out by reference to the figure below.

—

——

\\\\\\\iii:t dip to SE

Dip of minor forlds to FW

L —

' 3 metres

Due to lack of proof of a structure involving the two banded
marbles it is thus deemed necessary to separate them in the

structural succession, the unit in the west being structurally
lower than that in the east.

The marble is obviously banded with dark and light bands of
vary
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very coarse calcite forming the rock, the bands vary in thick-
ness from 1 mm up to ca. 26 cm, but usually show a marked con-
formity with one another.

Two phases of metamorphism are shown in the marble (discussed
under metamorphism at the end) and it was the first of these,
presumably during the caledonian orogeny which gave the marble
i%s banded structure.

Thus it is considered that the bands of the banded marble are
secondary and due to metamorphic segregation of minerals and
rot a primary feature set up within the marble at the time of
its deposition as a sediment,

Pyrite is ubiquitous throughout these marbles and indeed through=-
out the succession of the whole areca and sometimes may show
marked concentration in individual bands within the unit.

This banded marble prooved an excellent marked horizon in map=-
Plng the area and since it formed features could be traced
easily.

(3). VWhite massive marble with pyrite rich amphibclites.

Thig occurs as a mainly pure white massive and saceharoidal
unit, and is probably a lens or just a facies variation oi the
above banded marble, it does not reappear after the drift and
this together with poor exposure leads one to resort to the
idea that it is a lens of the banded marb.i.e.

This marble starts at 352/148 and has the above characteristics.
In addition to this lenses of amphibolite uptc 30 om occur in
it and these are crammed full of pyrite enhedra and anhedra
sometimes upto 3 cm across, but usually only 0.5 c¢m cubes.

The unit probably represents a local deposit of altermating
very purc celc and muddy calc sediments with organic ironm,
before metamorphism,

(4). and 6

(4). Actinolite and tremolite schists with micz schists and
amnphibolite and marble bands.

{5). Biotite schist and biotite rich actinolite amphibolite.

(6). Calc mica schist and mice schist.

Thes e three units are discussed under the same heading becausc
unit 4 when it reappears aiter the driit around the 33 gridline
is capable of subdivision_jnto two units, 5 and ¢ giving rise
to two structural columnsvelther side of this 34 grid.

In the Tollowing account they are dealt with separately but it
mnust be remembered that on an overall structural succession ol
the whole area units 5 and 6 would be equivalent to unit 4,

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

The unit consists of a varigble hotch potch of rocks, tremolite
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and actinolite marbles, mica schists, Chlorite schists, red and
green marbles, actinolite amphibolites, biotite amphibolites,
blotite schists, quartz veins and calc mica schists. Its sub~-
division as a unit is made possible only because its boundaries
are clearly defined as functions with the two banded marbles
already discussed.

The unit is essentially composed of amphi¥olites and actinolite and
tremolite on weathered surfaces. The amphibolites are thick,
sometimes upto 100 yds. and show much weathering and pyrite crys-
tals, whereas the marbles are vold of pyrite in any great quantity.
The rocks are highly folded and there is evidence of a series of
throughs and culminations on scales upto 0.5 km, both across and
along strike, the rocks dip mainly to the east at high angles and
exposure is very bad except on the one road crossing the area,
because the unit is the site of a valley carved out by glacial and
fluvial action between the two banded marbles and has hence thick
glacial deposits above it, thus exposure in streams and high points
is the only means of identifying the inner parts of the unit,
although, as already stated, iis boumdaries can be mapped with
comparative occuracy against the banded marble.

This unit obviously represents more muddy conditions of deposition
than those prevailing when the banded marble was laid down.

When the unit emerges from the drift below the 33 grid the increase
in amphibolite and schist which was becoming apparent a&s the oxri-
ginal unit was traced south is now even mobe apparent leading to
an easy subdivision into a schist and biotite amphibolite both of
which form distinct features,

Unit 5, the amphibolite unit, is the more easterly of the two and
occurs in parts as a scarp forming a boundary to & recently made
resevar below the 33 grid. The unit consists of very coarse

grained bilotite schists with biotite amphibolites and amphibolite
lenses and units within this main unit. The unit was non calc and
thus there was & complete change to muddy deposition in the original
site of sedimentation.

Unit 6, The calc mica schist and mica schist unit. The unit also
also contains the occassional amphlbolite bé&nd but the presence on
its western boundary of the banded marble and on its eastern
boundary of the asmphibolite make this assemblage quite easy to
distinguish and plot boundaries for.

The schists vary from biotite to muscovite and small amounts of
calc indicats possibly an accumulation of carbonate from organic
scources. Dips are easterly as indeed they are throughout the
area in general. Pyrite again can be seen to be ubiquitous but
ir nowhere near as large amounts as in the banded marble units.

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

(8). Amphibolite with mica schisis and marble bands,

This unit comes in around 345/137 and can be seen to be only a
local deposit. It is surrounded on one side by banded marble
and on the other by calc mica schists and marble and thus forms
a distinct lithology, its boundary however, is quite difficult
t0 trace all the way round the outcrop because it outcrop in
several 100 £t. vertical precipices.




& § =

Also the amphibolite where best exposed is inaccessible being
some half way down a 200 ft. ¢ 70 metre vertical c¢liff but
fortunately occurs enough in isolated outcrops an accessible
slopes for its boundary to be marked with reasonable acecuracy.
It consists essentially of amphibolite but cccasional schist
bands can be picked out and even small marble bands, but omly
where the unit is cut through by streams which make detailed
study possible., It can be seen to strike out both south and
north and does not form an important part of the succession
only probably representing a local influse of muddy material
during original deposition prior to metamorphism of a calc
rich sediment.

. Ve micaceous calc mica schist and mincor am hibolite.

ihis unit forms a major subdivision of the largest unit on the

map, a marble unit, this unit being separated from the marble
on the bases of its extra mica content.

One can say that the subdivision ie on the bases of the fact
that unit 9 contains botb amphibolite and a Predominance of
calc mica rocks, whereas its sister unit, unit 10, is a pure
marble with only occasional amphibolites these latter when
they do occur beirng very thin.

The rocks of unit 9 are very micaceous calc mica schists
dipping at high angles to the east the boundary with ite sister
being marked in several places by a quite distinct break in
slope especially in the south. Here the rocks become much
more micaceous and it is only possible to identify thenm as
belonging to unit 9 by following them along strike and watching

this gradual change take place, this done the subdivision is
easily recognized.

{10.) Marble unit, botk saccharoidal and massive.

In the north at around 380/135 the unit is entirely massive
white and pink marble with very occasional amphibolites and
is easily picked up and distinguished from its ad jacent calc

mica and calc amphibolite partmners (the latter will be dealt
with later).

Towards the south more mica creeps in although the unit is
8till recognizable and in the extreme south west guartz pebbles
can be seen, this is a meta calc conglomerate, the pebbles are
up to 15 om in long axis and are elongated parallel to the
schistosity. The "pebbles™ are entirely quartzite.

Saccharoidal marble occurs in abundance together with much minoxr

folding and crenulation of beds, and one breached dome at
Djun hslet.

The unit is distinctively a marble one and it is Dossible to
g8ee such changes as the incoming oi more mica by Zollowing the
unit along strike as was necessitated in the last unit.
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{(11), Amphibolite and mica schist unit.

The unit comes in around 370/126 and gets inereasingly wider
in an E/W sense towards the S.W. Due to the presence of a
emall dome like structure there.

The sheet dip structure of this fold is given in seotion EFG.
on the scaled cross sections but an indication of the extreme
crenulation of the bed is given below.

i) Unit (12)2Uatt
1 (11)

i
Unit 14 K\
1 kn \

G

) km

The unit consists of mica and garnet mioca schists in the
north forming a sharp contact with the pure marble of the pre-
ceeding unit but when traced south west these give place to

& calc amphibolite with small red pit marks due possibly to
the wgathering of some iron rich calecite and probably some
feldspar although this latter is not certain.

The rock is quite distinctive of this lithology and forms an
easy subdivision being bordered on both sides by pure marbles,

The minor anticline it forms is breached by rivers in the NW
of its extent, and where i1 dies lowground of the same rock
type is occupled by lakes,

‘12[. Marble with minor cale¢ mica schists.

The unit is dominantly one of mica bamded pure white marble and
in the north & small amount of mica schist. The boundary of
the unit is easily distinguished as the unit is sandwiched
between two amphibolite and schist units.

The marble grades from pure white to blue grey and is usuwally
very coarse greined, saccharoidal facies i1s abesent except in
the south west, in the south west the mica becomes quite abun-
dant and forms bands showing extreme crenulations on scales
varying from 6 om to 10 metres.
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Dips and strikes are difficult to take with certainiy although
in a few good exposures they can be seen to be generally easterliy.

Mineralilogically the unit is barren, apart from occasional small
isolations of pyrite especially in the extreme noxth and south
west.

{13). Amphibolite and mica schist unit.

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

The unit is made up of mica schists and garnet mice schists
together with actinolite and hornblende amphibolites, but unlike
the previous actinolite amphibolite unit 11, the lithologies
making up unit 13 continue to the western margin of the area,
eand do not as they do in the other unit, become very calcic.
Mice schists are very common and north of the 35 grid may be
said to be the dominant lithology with amphibolites subordinate,
whereas a genebal steady increase in the amphibolite component
of the unit towards the s.w. makes the porcentage of schist and
anphibolite almost comparable at the west boundary.

Very many microcrenulations makes dips uncertain and this coupied
with extremely bad exposure due to marsh and glacial drift

makes satisfactory readings in any great quantity impossible to
take.

However in the contact exposures with the next unit tc be dis-
cussed. There is obvious conformity and thus a cross section
shows this unit dipping to the east as do the rest.

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

The rocks west of this unit suffer from extreme crenulation
and worse exposure mainly due to bog which from now on is
almost ubiquitous, and glacial material which is in abundance
and has not been removed by poor depositional erosion, good
exposures are found in streams, but often the latfer are gtrike
streamns and provide only a 2D structure. However there appears
to be no marked inconformity with the castern beds and the few
westerly dip readings are only due to the fact that they are
taken on western limbs of minor structures, the sheet dip as
usual is easterly.

(14). Garnet mica schist, actinolite garnet mica schist
and amphibolite unit.

This unit is typified by the assemblage garnet mica schist
actinolite garnet mica schist and amphibolite, the main bases
of subdivision is on garnets, they are in this unit and in

no other in such abundance as to make the unit quite distinguishe
ableo

The unit forms a prominent feature all the way from the 37 grid

line to its diseppearence ofi the edge of the map at the 34
grid.
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Large actinolite radial - in the schists are common and
garnets upto 1 cm in diameter are sometimes present although
the average is from 2 - 3 mm.

Occasionally a marble band is present, but only found in
streams and could come from the adjacent marble unit, although
this is by no means certairn and from surface exposure cannot
be prooved.

The amphibolite shows no radiating actinolite but rather long
fibrous single crystals of amphibole with some occasional pyrite.
In the north the mica schist comporent becomes less until finally
on the 38 grid a very thin unit of garnet mica schist and
amphibolite is present.

(15). _GCalc mica schist and marble unit.

This unit forms a highly calc feature running parallel to the
last feature and disected by a major stream. Exposure, apart
from the stream bed and feature top is nonexistent, the slo
being covered by scree and very thick vegetaiion.

In the extreme north the unit can be seen very clearly on the
road which crosses the aree from east to west, to is composed
of calc mica schists and marbles with the occasional lens of
non calc mica schists and even less smphibolite,

The marbies show an extreme variesy in colour, reds, yellows,
browns, blacks, greys and blues, together with pure white and
green occur in the same sample,

Mica, both muscovite and biotite, give clear evidence of the
extreme intercrenulation. Thege wast variety of colour end
apparently ebruptly below the 76 grid and the unit becomes

an ordinary mica banded white and dark marble. The calc mica
schists show far less spectacular variety but but one unit shows
a pitted texture over some 2 km. Schists become very much

more common as the unit is traced along the strike to the

south west, but large masses of calcite in them make them
easily distinguishable from the last unit. The schist itself
distinguishing the unit from the next entirely calc unit, which
is quite thin in the south west corner and is dealt with next.
Much microcrenulation is evident and cun be seen clearly even
in the poor exposure. Dips to the east are common and the
stream section gives an easterly dip.

(16). Saccharoidal, black and white banded marble and
massive marble unit.

The unit consists of massive white marble, grey/white and
white banded marble, saccharoidal marble and brownish massive
marble and is gquite readily distinguishable from the next,

non calc amphiboelite unit. ZExceptionally bad exposure of this
and the rest of the western units makes the mapping not all
that ome had hoped for in this area, but the exposures that
are present show easterly dips, which is fortunate because if
the dips were not conformasble it would be impossible to make

a detalled examination of the area to find structures and so
sent out any complications.

The unit can be traced south west as a feature but thins guite
markedly due to a thickening of the adjacent amphibolite.
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The unit stays as & marble to the western boundary of the map.

(17). Amphibolite end mica schist unit,

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

However the rocks consists of radiating actinolite crystals in a
greyish sctinolite and mica matrix.

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

‘181. Large actinolite calc amphibolite unit.

This unit is distinguished from the latter solely on the incoming
of marble lenses and the existence of marble bands in the amphi-
bolite.

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

{19). FKon calc amphibolite and garnmet mica schist.

The unit is marked by the incoming of mioca in the amphibolites
which gives the actinclite radials a much higher definition being
get in & white mica background, the amphiboliies are really
amphibole mica schists, but there is such & considerable amount
of amphibole that the above title of the unit is deemed necessary.

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

Exposure is extremely bad and only two exposures in 20 glacial
planed surface occur in the area in the extreme north west corner,

However slightly better exposure in the area to the north of the
maoping area enablied convenient boundary to be drawn.

However the two stream sections where most of the information on
this unit were gathered prooved inadequate to formulate dip and
setrike readings on, because the rocks were far too crenulated

and a large enough outcrop to proove sheet dip did not exist.
Exposure on the adjacent calc amphibelite unit in three cases
gave conclusive easterly dips even though the majority of the
microcrenulatione dipped west. The sheet dip of this unit is thus
deemed the same as the last unit.

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



4. Structure

The structure of the area 1s well seen in the three cross
sections. From the first two of these it can be seen that
there is a general easterly dip to all the rock units from
east to west and no structure, just a straight through sequence
as already indicated.

On the last cross section a minor antiform can be seen, but
this is in ne way large and effects over an area of a few
square kilometres only, the reet of the sequence of this

section ls again stralght through with structuraslly lower beds
to the west.

Minor structures in the shape of microcrenulations upto 1 metre
in cross sectional area are very common indeed and give ano-
malous dip readings to the sheet dip in allot of cases.

All beds are microcrenulated and the straight lines on the
cross sections represent sheet dip, true plctures of the beds
would show this microcrenulation but as these latter cannot

be put in exactly a far better idea is given of the structure
when just uesing straight lines.

An exellent example of anomalous dip readings due to this
microcrenulation has been discussed under the black -and white
banded marble group.

No major structure can be found in this area on the results
or this surface mapping.

A ptructure involving the itwo banded marble litheligies has
been informed when discussing these units, but no concrete
proof of it exists and it is thus deemed to be absent.
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Obviously a discussion of the metamorphlsm during the Caledonian
orogeny 1s not called for here and is not intended.

What is intended under this heading is & description of an
occurence of two fold phases in the black and white marble
lithology.

The occurence is at 377/158 where a roas is being blasted round
the bottom of the hill, the black and white marblie lithology
has been metamorphosed during the caledonian orogeny in a
major metamorphic stage during this orogeny and the banded
appearance has been imparted to it by the metamorphic effect.

At the above locality secondary calcite veins cut the banded
marble as In diagram below.

Marble

7 Seecndary oalcite veins

Some 10 yds, (c) 9 metres away Irom this the secondary veins
have themselves been folded.

Marble

Seocondary caleite veins

This suggests the following.

(1) Main metamorphism of the sediments imparting banced
appearance,
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(2) Veining by calcite.

(3) During a period of possible stress relief or equilibration
the marble and vein calcite were again folded.

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




Specimen

Spec 4

Spec B
Spec__ C
Spec D

. Spec _E

- Spec F

Spec G
Spec H
Spec I

Spec d
Spec K

Specs L & M

Spec N
Spec O

. Spec P
Spec g

Spec R

Spees S & T

Spec U
Spee ¥V
Spec W
Spec X

Spec Y
Spec  Z

- Spec 1

6.

=2 16 &

List of specimens.

Locality

380/1445

379/144  Strike 224°N

5785/143
376/142
3765/141
373/1335
373/118

366/158
346/139

348/136
370/155
369/154
369/1525

3765/1475

3165/147
371/148
382/152
3433/139
349/136
349/137
550/137
3595/136

3495/136
5495/136
3495/137

Description
Actineolite schist with much calcibe aud
small pyrite crystals rock light in
colour apart from actinelite whieh is
black.
Calc tremoliie rock, tremolite fibrous.
Massive non calc amphibolite.
Slightly calc amphibolite.
Micaceous amphibolite,
Amphibolite.
Mica schist with large amphibolite cry=-
stals and small veins of biotite rumning
across the rock.
Calc biotite amphibolite.

Banded mica, actinolite calcite pyrite
rock, weathering yellow and black.

Black and white speckled amphibolite.
Black and white marble.

Massive coarse grained marbles.

Layered calc biotite roek,

Massive actinolite amphiboli.e rock.
Calc actinolive amphibeolite with pyrite.
Biotite amphibole quartz schist.

Massive grey amphibolite.

Caic muscovite schists with pyrite.

Calc actinolite mica garmet schist.
Amphibolite with small gquartz segregations.
V. similar to spec V.

Marble with much biotite amphibole and
Pyrite.

Massive quartzy marble.
Massive quartzy marble.

Calc mica schist with pyrite.



Locality
344/1405
363/1325
%60/1265
360/126

369/1255
3675/1164
376/113

366/150

353/148

358/113
348/104
343/106
344/99
343/104
343/104
380/114
344/99
343/98
377/107
372/101
337/138
336/135
335/135
335/134
334/154
5325/1325

300/908

=47

Description
Dark grey marble.
Slightly calc amphibolite.
Spotied marble and pure calc marble.

Another spotted marble, Possibly same one
with slightly schistose bands.

Very micaceous marble, weathering brown.
Amphibolite,

Quartz mica rock, mica forms plates and
layers in the quartz and splits rock inte
planes.,

Quarts biotitve amphibolite.

Null and void.

Slightly calcic amphibolite with Pyrite and
possibly chalcopyrite,

Graphitic calc biotite schist,
Calc mica schist,

Calc mica schist,

Gernet actinolite mica schist.
Marble

Same marble with mica.
Amphibolite.

Garnet mice schist.

Mica schist.

Garnet{ amphibolite.

Actinolite amphibolite.,

Calc mica amphibole banded marble.
Micaceous marbile,

Micaceous marbile.

Grey slightly micaceous marble.
Same marble with biotite lcns.

Appreciable amodnts of v dark mica in
marble.

Very calcic actinolite mica garnet schist,



Spec 35
. Spec_36

opecs 37 and 38

.' Spee 29
Spec 40

Locality
310/1225
359/970

334/1025
327/1063
310/104
308/99
301/104

510/98
372797
355/134

- 18 =

Description
Non calcic actinolite mice schist.

80°/360°N dip. Caic mica hormbiende rock
forms feature behind lake at thig point.

Banded mica, quartz/plagiocliase schist.
Banded calc¢ mica schist.
Very calc rock with mica.
Slightly calcic actinolite mica schist.

Quarte pebble in calc (very) mica schist
meta conglomerate,

Calc amphibolite units.
Actinolite mica schist.

Actinolite amphibolite.
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T Economic aspects.

Apart from the abundance of pyrite the area is barren of
minerais and is of no economic importance, as far as a
surface schicly can determine,
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Area mapped.

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

Introduction.

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

For base maps, Norge 1/50 000 sheets were used and due to each
of base maps there were blown up three times to act as "field
slips™ to enable some observations to be put directly on the
map. Apart from one square kilometre in the south west corner
the area was entirely wooded and under a thick vegetation cover
and this, together with marsh and bog over the majority of

the western area and glacial deposits over the east made mapping
and correct positioning exceedingly difficult. The base maps
originally are inacurate and the necessity oi using a 3x blow
up, due to lack oI areal photographs also must increase the
margin of error when location points are taken in the field.

The area can be said ito consist dominantly of marbie, in vary-
ing degrees of purity, and of calc mica schists, mice schists,
and amphibolites, the whole succession being more or less calc

throughout and pyrite being a ubiquitous mineral. These points
will be discussed in detail later.

The report is divided as follows:

Stratigraphy

Basis of subdivision of units

Subdivided units

Structure

Metamorphism, related, to black and white marble in particular.
List of specimens with locations

Eeonomic aspeets.
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Structural succession see 1/50 000 XNorge.

101/26 1 Drift

101/140 wey 2 BElack znd white banded marble

101/140 3 Wnite massive marble with pyrite rich amphibolites.
999/180 ' 4 Actinolite and tremolite schists with mica

schists and amphibolite and marble bands.

999/180 5 Biotite schists and biotite rich actinolite
amphibolites.

999/180 6 Cale mica schists and mice sckists.

101/140 7 Black and white banded marble

101/23 8 Amphibolite with mica schists and martle bands,

(735 %) g Very micaceous calc¢ mice schists and minor
amphibclites.

101,140 10 Saccharcidal and pure white marble.

999/10 11 Amphiboiite and mice schist.

999/30 12 Marble with minor calc mica scaists.

(739) 13 Arnphibolite and mica schist

25 14 Garnet mica schist, actinclite garnet mica

schist and amphibolite.
999/90 15 Cale mica schist and marble.

101/2 16 Saccharoidal, black and white banded marble
and massive marble.

101/9 17 Amphibelite and mica schist.



(740) _ 18 Large actinolite calc amphibolite

999/110 19 on cale snphibelite and garnet mice schist.



1. Siratigraphy.

The previous diagram represents the structural succession which
is indicated in the area, the numbers to the right of the key
will be used in future references to units in the group.

There appears from all the awvailable evidence on this
area to be a straight through succession from west to
That is to say that beds in the west of of the map is
lower and lie structurally underneath ensuing beds to

mapping
east.
structurally
the east.

Thus in crossing the area from west to east one goes structuralily

higher,

The equivalience of unit 4 with units 5 and 6 and the possible
equivalence of units 2 and 7 will be discussed under their

separate headings later.
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2. Basis of subdivision of units.

Bhe whole of the area was correct largely by marble predominant
and calc rich rocks and this made subdivision of units extremely
difficult. Finally it was decided to group rocks of distinctive
type in lose-proscenity, together and classify this as a unit.

As a result assemblages like biotite schists and biotite rich
actinolite amphibolites can be grouped together and distinguished
from adjacent calc¢ mica schist and mica schist units. This is the
only satisfactory method, which is practicable, for subdividing
the area, but even so lateral variations in facies of a partiecular
group necessitated the following of the group along strike and
watching this lateral variation to be sure that the unit mapped

some five or six kilometers away is the same as the one then
being mapped.

Mapping units like this divides a map up into a series of litho-
logies and gives rise to a structural, not stratigraphic
succession. By this it is meant that whereas beds may be stated
categorically to be either structurally higher or lower than
adjacent beds, they can in no way be salid to be stratigraphically
higher or lower, and in the age sense no stratigraphical column
can be worked out,(except possibly by radiometric dating of the
amphibolites), and thus a structural succession is given.

3. The subdivided units.
(1) Drift.

This covered a considerable amount of the area but was most
predominant along the main river edge. However it was only

of nuisance value and cannot be classed in the same way as

all following units. A description of the drift is not included
here as it is not deemed necessary.

Suffice it to say that no ore boulders or pebbles were found

in it, or where it had been was hid by streams.

(2 and 7) 3Black and white banded marbles.

The unit contained, black, blush grey and banded marble together
with saceharoidal marbles, the latter ranging in colour from
grey through reds and whites to greens. The amphibolites which
do ocecagsionally occur in the unit are very calcareous and
usually contain pyrite, they are, needless to say, of very

minor significance in this a marble unit. Schists of mica and
cale mica variety are absent in the banded marble unit extending
down from around 380/155, but where this unit appears again after
the drift at 317/137 they can be seen in small amounts, but

none vhe less they do occur and indicate the incoming of clastic
material (necessarily fine grained) from a local scource area
during deposition of the original carbonate.

Two separate bands of this so called banded marble unit occur,
one, as already stated extending south from 380/155 and the
second southwards from 380/140, both bands can be traced with
little variation in 1ithology from north to south of the area,
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but both are covered by drift heltoron the %44 grid, upto,
in the case of the extreme eastern unit the 320 grid and in
that of the western unit the 338 grid. However, both can be
Picked up south of this again with ease. Spec K is a typical
example of this lithology.

Both units are vertically indistinguishable from each other,
a fact which poses problems as will be seen later.

So similar are the lithologies of these two units and so dis-
tinct and compared to the rest of the rock types, that it was
originally thought that bouth could be limites if the same structure,
and this indeed could still be a possibility, unforiunately
however the bands do not show any swing in strike that is signi-
ficant in this conclusion, and disappear under the drift in the
northeast on the adjacent area where a possible fold closure
could have been and thus no conclusive proof could be gained
here. In the south west, again in an adjacent area, they go

off this map and show no swing in strike either, thus it is
considered that there is no structure here, but purely for the
negative reason that no proof of its existence can be obtained.

The dip also in both units of this banded marble are mainly
easterly although both units are highly crenulated and conitorted,
also in the south of the area, the banded marble forms the
feature outside Rekland and here several westerly dips on bands
in this banded marble  were recorded but this is anomalous be-
cause the sheet dip is to the south east and these anomalous
dips represent results taken in minor crenulations. This point
is best brought out by reference to the figure below.

Sheet dip to SE

Dip of minor forlds to NW

3 metres

Due to lack of proof of a siructure involving the itwo banded
marbles it is thus deemed necessary to separate them in the

structural succession, the unit in the west being structurally
lower than that in the east.

The marble is obviously banded with dark and light bands of
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very coarse calcite forming the rock, the bands vary in thick-
ness from 1 mm up to ca. 26 cm, but usually show a marked con-
fornity with one another.

Two phases of metamorphism are shown in the marble (discussed
under metamorphism at the end) and it was the first of these,
presumably during the caledonian orogeny which gave the marble
its banded structure.

Thus it is considered that the bands of the banded marble are
secondary and due to metamorphic segregation of minerals and
not a primary feature set up within the marble at the time of
its deposition as a sediment.

Pyrite is ubiquitous throughout these marbles and indeed through-
out the succession of the whole area and sometimes may show
marked concentration in individual bands within the unit.

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

" (3). White massive marble with pyrite rich amphibolites.

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

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

The unit probably represents a local deposit of alternating
very pure calc and muddy ecalc sediments with organic iron,
before metamorphism.

(4). (5 and 6)

. (4). Actinolite and tremolite schists with mica schists and
amphiboiite and marble bands.

(5). Biotite schist and biotite rieh actinolite amphibolite.

(6). Calec mieca schist and mica schist.

These three units are discussed under the same heading because
unit 4 when it reappears after the drifit zround the %3 gridline
is capable of subdivision into two units, 5 and 6 giving rise
to two struetural columnsfeither side of this 34 grid.

In the following account they are dealt with separately but it
must be remembered that on an overall struetural succession of
the whole area units 5 and 6 would be eguivalent to unit 4.

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

The uniu consists of a variable hotch potch of rocks, tremolite



=" _

and actinolite marbles, mica schists, Chlorite schists, red and
green marbles, actinolite amphibolites, biotite amphibolites,

biotite schists, quertz veins and calec mica schists. Its sub-
division as a unitv is made possible only beecause its boundaries

are clearly defined as functions with the two banded marbles
already discusseq.

The unit is essentiazally composed of amphibolites and actinolite and
tremolite on weathered surfaces. The amphibolites are thiek,
sometimes upto 100 yds. and show much weathering and pyrite crys-
tals, whereas the marbles are void of pyrite in any great quantity.
The rocks are highly folded and there is evidence of a series of
throughs and culminations on scales upto 0.5 km, both across and
along strike, the roeks dip mainly to the east at high angles and
exposure is very bad execept on the one road crossing the area,
because the unit is the site of a valley carved out by glacial and
fluvial action between the two handed marbles and has hence thick
glacial deposits above it, thus exposure in streams and high points
is the only means ol identifying tne inner parts of the unit,
although, as already stated, its boundaries can be mapped with
comparative occuracy against the banded marble.

This unit obviously represents more muddy conditions of deposition
than those prevailing when the banded marble was laid down.

When the unit emerges from the drift below the 33 grid the increase
in amphibolite and schist which was beecoming apparent as the ori-
ginal unit was traced south is now even more apparent leading to

an easy subdivision into a schist and biotite amphibolite both of
which form distinct features.

Unit 5, the amphibolite unit, is the more easterly of the two and
occurs in parts as a scarp forming a boundary to a recently made
resevar below the 335 grid. The unit consists of very coarse
grained biotite schists with biotite amphibolites and amphibolite
lenses and units within this main unit. The unit was non calec and

thus there was a complete change to muddy deposition in the original
site ol sedimentation.

Unit 6. The calc mica schist and mica schist unit. The unit also
also contains the occassional amphibolite band but the presence on
its western boundary of the banded marble and on its eastern
boundary of the amphibolite make this assemblage gquite easy to
distinguish and plot boundaries for.

The schists vary from biotite to muscovite and small amounts of
cale indicate possibly an accumulation of carbonate from organic
scources. Dips are easterly as indeed they are throughout the
area in general. ZPyrite again can be seen to be ubigquitous but
in nowhere near as large amounts as in the banded marble units.

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

{(8). Amphibolite with miea schists and marble bands.

This unit comes in around 345/137 and can be seen to be only a
local deposit. It is surrounded on one side by banded marble
and on the other by cale mica schists and marble and thus forms
a distinct lithology, its boundary however, is quite difficult
to trace all the way round the outerop because it outerop in
several 100 ft. vertical preecipices.
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Also the amphibolite where best exposed is inaccessible being
some half way down a 200 ft. ¢ 70 metre vertical cliff but
fortunately occurs enough in isolated outcrops an accessible
slopes for its boundary to be marked with reasonable accuracy.
It consisis essentially of amphibolite but occasional schist
bands can be picked out and even small marble bands, but only
where the unit is cut through by streams which make detailed
study possible. It can be seen to strike out both south and
north and does not form an important part of the succession
only probably representing a local influse of muddy material

during original depogition prior to metamorphism of s calc
rich sediment.

(9). Very micaceous calc mica schist and minor amphibolite.

This unit forms a major subdivision of the largest unit on the
map, a marble unit, this unit being separated from the marble
on the bases of its extra mica content.

One can say that the subdivision is on the bases of the fact
that unit 9 contains both amphibolite and a Predominance of
calc mica rocks, whereas its sister unit, unit 10, is a pure
marble with only occasional amphibolites these latter when
they do occur being very thin,

The rocks of unit 9 are very micaceous calc mica schists
dipping at high angles to the east the boundary with its sistexr
being marked in several places by a quite distinct break in
slope especially in the south. Here the rocks become much
more micaceous and it is only possible to identify them as
belonging to unit 9 by following them along strike and watching
this gradual change take place, this done the subdivision is
easily recognized.

(10.) Marble unit, both saccharoidal and massive.

In the north at around 380/135 the unit is entirely massive
white and pink marble with very occasional amphibolites and
is easily picked up and distinguished from its ad jacent calc
mica and calc amphibolite partners (the latter will be dealt
with later),

Towards the south more mica creeps in although the unit is
still recognizable and in the extreme south west quartz pebbles
can be seen, this is a meta calc conglomerate, the pebbles are
up to 15 cm in long axis and are elongated parallel to the
schistosity. The "pebbles" are entirely quartzite.

Saccharoidal marble occurs in abyndance together with much minor

folding and crenulation of beds, and one breached dome at
Djun helet.

The unit is distinctively a marble ope and it is Possible to
seée such changes as the incoming of more mica by Tollowing the
unit along strike as was necessitated in the last unit.
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(11). Amphibolite and mica schist unit.

The unit comes in around 370/126 and gets increasingly wider
in an E/W sense towards the S.W. Due to the presence of a
small dome like structure there.

The sheet dip structure of this fold is given in section EFG.
on the scaled cross sections but an indication of the extreme
crenulation oi the bed is given below.

Unit
(10)
Unit Unit (12) 7 Unit
(13) (11)

200 |

100

Unit 14

0O km 1 km 2 km 5 km

The unit consists of mica and garnet mica schists in the
north forming a sharp contact with the pure marble of the pre-
ceeding unit but when traced south west these give place to

a calc amphibolite with small red pit marks due possibly to
the weathering of some iron rich calcite and probably some
feldspar although this latter is not certain.

The rock is quite distinctive of this lithology and forms an
easy subdivision being bordered on both sides by pure marbles.

The minor anticline it forms is breached by rivers in the NW

of its extent, and where it dies lowground of the same rock
type is occupieé by lakes.

(12). Marble with minor calc mica schists.

The unit is dominantly one of mica banded pure white marble and
in the norith a small amount of mica schist. The boundery of
the unit is easily distinguished as the unit is sandwiched
between two amphibolite and schist units.

The marble grades from pure white to blue grey and is usually
very coarse grained, saccharoidal facies is abseni except in
the south west, in the south west the mica becomes gquite abun-
dant and forms bands showing extreme crenulations on scales
varying from 6 cm to 10 mefres.
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Dips and strikes are difficult to take with certainty although
in a few good exposures they can be seen to be generally easterly.

Minerallogically the unit is barren, apart from ocecasional small
isolations of pyrite especially in the extreme north and south
west.

(13)., Amphibolite and mica schist unit.

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

The unit is made up of mica schists and garnet mica schists
together with actinolite and hornblende amphibolites, but unlike
the previous aetinclite amphibolite unit 11, the lithologies
making up unit 13 continue to the western margin cf the area,
and do not as they de in the other unit, become very calecic.
Mica schists are very common and north of the 35 grid may be
said to be the dominant lithology with amphibolites subordinate,
whereas & genedral siteacy increase in the amphibolite component
of the unit towards the s.w. makes the porcentage of schist and
amphibolite almest comparable at the west boundary.

Very many microcrenulations makes dips uncertain and this coupled
with extremely bad exposure due to marsh and glagial drift

makes satisfactory readings in any great quantiiy impossible o
take.

However in the contagt exposures with the next unit to be dis-
cussed. There is obvious conformity and thus a cross section
shows this unit dipping to the east as do the rest.

Miecrocrenulations on the 20 cm scale give &n apparent dip of
the univ to the nw along the 34 grid, but as can be seen and
as in interpreted on the cross seetions, this is anomalous,
the sheet dip is to the SE, the minor anticline effecting the
unit being to the east.

The rocks west of this unit suffer from exireme crenulation

and worse exposure mainly due to bog which from now on is
aimost ubiquitous, and glacial material which is in abundance
and has not been removed by poor depositional erosion, good
exposures are found in streams, but often the latfer are strike
streams and provide only a 2D structure. However there appears
to be no marked inconformity with the eastern beds and the few
westerly dip readings are only due to the fact that they are
taken on western limbs of minor structures, the sheet dip as
usual is easterly.

(14). Garnet mica schist, actinolite garnet mica schist
and amphibolite unit.

This unit is typified by the assemblage garnet mica schist
actinolite garnet mica schist and amphibolite, the main bases
of subdivision is on garnets, they are in this unit and in

no other in such abundance as to make the unit quite distinguish-
able,

The unit forms a prominent feature all the way from the 37 grid

line to its disappearence off the edge of the map at the 34
grid,
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Large actinolite radial in the schists are common and
garnets upto 1 cm in diameter are sometimes present although
the average is from 2 - 3 mm.

Occasionally a marble band is present, but only found in
streams and could come from the adjacent marble unit, although
this is by no means certain and from surface exposure cannot
be prooved.

The amphibolite shows no radiating actinolite but rather long
fibrous single crystals of amphibole with some occasional pyrite.
In the north the mica schist component becomes less until finally
on the 38 grid a very thin unit of garnet mica schist and
amphibolite is present.

(15). Calc mica schist and marble unit.

This unit forms a highly calc feature running parallel to the
last feature and disected by a major stream. Exposure, apart
from the stream bed and feature top is nonexistent, the slg
being covered by scree and very thick vegetation.

In the extreme north the unit can be seen very clearly on the
road which crosses the area from east to west, to is composed
of calc mica schists and marbles with the occasional lens of
non calc mica schists and even lees amphibolite.

The marbles show an extreme variety in colour, reds, yellows,
browns, blacks, greys and blues, together with pure white and
green occur in the same sample.

Mica, both muscovite and biotite, give clear evidence of the
extreme intercrenulation. These wast variety of colour end
apparently abruptly below the %6 grid and the unit becomes

an ordinary mica banded white and dark marble. The calc mica
schists show far less spectacular variety but but one unit shows
& pitted texture over some 2 km. Schists become very much

more common as the unit is traced along the strike to the

south west, but large masses of calcite in them make them
easily distinguishable from the last unit. The schist itself
distinguishing the unit from the next entirely calc unit, which
is guite thin in the south west corner and is dealt with next.
Much microcrenulation is evident and can be seen clearly even
in the poor exposure. Dips to the east are common and the
stream section gives an easterly dip.

(16). Saccharoidal, black and white banded marble and
massive marble unit.

The unit consists of massive white marble, grey/white and
white banded marble, saccharoidzl marble and brownish massive
marble and is quite readily distinguishable from the next,

non calc amphibolite unit. Exceptionalily bad exposure of this
and the rest of the western units makes the mapping not all
that one had hoped for in this area, but the exposures that
are present show easterly dips, which is fortunate because if
the dips were not conformable it would be impossible to make

a detalled examination of the arez to find structures and so
sent out any complications.

The unit can be traced south west as a feature but thins quite
markedly due to a thickening of the adjacent amphibolite.
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The unit stays as a marble to the western boundary of the map.

(17). Amphibolite and mica schist unit.

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

However the rocks consists of radiating aectinolite crystals in a
greyish actinolite and mica matrix.

The majority of exposures 4ip easterly and the unit is mapped almost
entirely by using the small Teature that it forms as marking
boundaries. This, short of digging the whole area up was the only
one available to map the unit on.

(18). Large actinolite cale amphibolite unit.

This unit is distinguished from the latter solely on the incoming
of marble lenses and the existence of marble bands in the amphi-
bolite.

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

(19). Non eale amphibolite and garnet mica schist.

The unit is marked by the incoming of mica in the amphibolites
which gives the actinolite radials a much higher definition being
set in a white mica background, the amphibolites are really
amphibole mica schists, but there is such a considerable amount
of amphibole thai the above title of the unit is deemed necessary.

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

Exposure is extremely bad and only two exposures in 20 glacial
planed surface oeccur in the area in the extreme north west corner.

However slightly better exposure in the area to the north of the
mapping area enabled convenient boundary to be drawn.

However the two siream sections where most of the information on
this unit were gathered prooved inadequate to formulate dip and
strike readings on, because the rocks were far too crenulated

and a large enough outcrop to proove sheet dip did not exist.
Exposure on the adjacent calec amphibolite unit in three cases

gave conclusive easterly dips even though the majority of the
microcrenulations dipped west., The sheet dip of this unit is thus
deemed the same as the last unit.

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

The strueture of the area is well seen in the three cross
sections. From the first two of these it can be seen that
there is a general easterly dip to all the rock units from
east to west and no structure, just a straight through sequence
as already indicated.

On the last cross section a minor antiform can be seen, but
this is in no way large and effects over am area of a few
square kilometres only, the rest of the sequence of this

section is again straight through with structurally lower beds
to the west.

Minor structures in the shape of microcrenulations upto 1 metre
in cross sectional area are very common indeed and give ano-
malous dip readings to the sheet dip in allot of cases.

All beds are microcrenulated and the straight lines on the
cross se¢tions represent sheet dip, true pictures of the beds
would show this microcrenulation but as these latter cannot

be put in exactly a far better idea is given of the structure
when just using straight lines.

An exellent example of anomalous dip readings due to this
microcrenulation has been discussed under the black and white
banded marble group.

No major structure can be found in this area on the results
01 this surface mapping.

A structure involving the two banded marble litholigies has
been informed when discussing these units, but no concrete
proof of it exists and it is thus deemed to be absent.
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5. Metamorphism.

Obviously a discussion of the metamorphism during the Caledonian
orogeny is not called for here and is not intended.

What is intended under this heading is a description of an
occurence of two fold phases in the black and white marble
lithology.

The oeccurence is at 377/158 where & roas is being blasted round
the bottom of the hill, the black and white marble lithology
has been metamorphosed during the caledonian orogeny in a

major metamorphic stage during this orogeny and the banded
appearance has been imparted to it by the metamorphic effect.

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

Marble

Secondury calcite veins

Some 10 yds, (c¢) 9 metres away from this the secondary veins
have themselves been folded.

Marble

Secondary calcite veins

This suggests the following.

(1) Main metamorphism of the sediments imparting banded
appearance.
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(2) Veining by calcite.

(3) During a period of possible stress relief or equilibration
the marble and veln calecite were again folded.

Over a bigger area with better exposure a whole series of the
possible Fp folds could be seen and it is possible that some
of the mierocrenulations on the highly folded beds in the
west are of this phase.
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Spec A

-*Speel B
Spec C
Spee D

Spec &
Speec ¥

eec &

Spec E
Spow, T

Spee J
' Spee K

Spees L & M

Spec N
Spee O

.Sp_ec P

sSpee o
Spee R

Spees S & T

Spee U
Spee 'V

Spee W
Spee . X

spec Y
‘ Spee 2
Spec 1
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List of specimens.

Locality
380/1445

3785/143
376/142
3765/141
373/1335
373/118

366/158
546/139

348/136
570/155
369/154
363/1525

5765/1475

3765/147
377/148
382/152
3433/139

3495/136
3495/136
3495/137

379/144 Strike 224°N

Deseription
Actinolite sechist with mueh ealcite znd
small pyrite erystals rock light in
colour apart from azctinolite which is
black.
Cale tremoliie rock, tremolite fibroucs.
Massive non cale amphibolite.
Slightly calc amphibolite.
Micaceous amphibolite.
Amphibolite.
Mica schist with large amphibolite cry-
stals and small veins of biotite running
across the roeck.

Calec bpiotite amphibolite.

Banded mica, actinolite calcite pyrite
rock, weathering yelliow and blaek.

Blaek and white speckled amphibolite.
Black and white marb.le,.

Magsive coarse grained marbles.

Layered calc biotite rock.

Mzssive actinolite amphiboeli e rock.
Calc actinolite amphibolite with pyrite.
Biotite amphibole guartz schist.

Massive grey amphibolite.

Calc muscovite schists with pyrite.

Calc actinolite mica garnet schist.
Amphibolite with smell quartz segregations.
V. similar to spec V.

Marble with much biotite amphibole and
pyrite.

Massive guartzy marble.
Massive guartzy marble.

Cale mieca schist with pyrite.



Specimen

Speeg 2
Spee 3

Spees 44 & 4B

Spee 5

" Spee 6
Spee 7
opee 8

Spec_ 9
tpec 10

Spee 11

Spee 12
Spec 135

Spee 14
Spee 15
Spec 16
Spec 17
Spee 18

.Sgee 19

Speec 20
Spec_ 21
Spee 22
Spee 23
Spec 24
Spec_25

Spee 26
' Speec 27
T Spee 28

3pee 29

Locality
344/1405
363/13%25
360/1265
560/126

369/1255

3675/1164

376/113

366/150

/148

A\l

5

ol

358/113
348/104
343/106
344/99

343/104
343/104
380/114
344/99

343/98

377/107
372/101
337/136

33525/1325

300/908
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Legeription
Dark grey marble.
Slightly calc amphibolite.
Spotted marble and pure calec marble.

another spotted marble, possibly same one
with slightly schistose bands.

Very micaceous marble, weathering brown.
Amphibolite.

wuartz mica rock, mica forms plates and
layers in the quartz and splits roeck into
planes.

wuartz biotite amphibolite.

Null and wvoid.

Slightly calcic amphibolite with pyrite and
possibly cnalcopyrite.

Graphitic calc biotite schist.
Cale mica schist.

Calc mica schist.

Garnet actinolite mica schist.
Marble

Same marble with nica.
Amphibolite.

Garnet mica schist.

Mica schict.

Garnet amphibolite.

Actinclite amphibolite.

Calec mica amphibole banded marble.
Micaceous marble,

Micaceous marble.

Grey slightly micaceous marble.
Same marble with biotite lens.

Appreciable amounts of v dark mica in
marble.

Very caleic actinolite mica garnet schist.



Specimen

Spee 30

~

Spee 32
Spec 33
Spee 34
Spee 35
Spee 36

spees 37 and 38

Spec 31.

.S;Qec 39
Spee 40

Locelity
310/1225
539/970

334/1025
327/1063
310/104
308/99
301/104

510/98
372/97
335/134

= 18 -

Description
Non ecaleic actinolite micea sechist.

80°/360°N dip. Calc mica hornbiende rock
forms feature behind lzke at this point.

Banded mica, quartz/plagioclase schist.
Banded calec mica schist.
Very cale roek with mica.
Slightly calcic actinolifte mica schist.

Quartz pebble in cale (very) miez schist
meta conglomerate.

Calc amphibolite units.
Actinclite mica schist.

Actinolite amphibolite.



< Tera

T Beonomic aspects.

Apart from the abundance of pyrite the area is barren of
minerals and is of no economic importance, as far as &
surface schicly can determine.
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