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TRE BOBEROLE nr. 163 , Grimsdalen

0,00 - 18,50 The strongly chloritic,ouartzy,phylliticmica schist,locallywith
some small scales of biotitetwitha lot of littåe veins or schliers
of quartz(mostlyparallelwith the total schistosity)and scarcely
with some small spots of the some carbonatestoo. Scarcely are pre-
sent some small,mostlyhypidiomorphicor allotriomorphicgrains of
FeSo oftenly. Locally is this rock more strong folded by the folds
of the DM,CM and MM amplitude.The total structureof this rock is
phacoidal and phacoidalschistose.The total average colour of this
rock is bright green-grayor green-gray.The average gradient of this
foliation is45°about.
Between 10,70-10,75m,12,00-12,05m,12,60-12,80mare present some
positions of the quartz-mylloniticbreccies.
Between 13,20-13,30m,14,20-14,40m,16,85-17,00mare present some
positions of white,perhapshydrothermalquartz,butbarren only.
In 16,60-16,85mis present the position of the keratophyrewith
the small rodlike or acicular porphyroblastsof hornblende.

18,50 - 23,00 The motley serie of the keratophyrewith a lot of rodlike and more
acicular small porphyroblastsof hornblende,locallymore scarcely
with some grains of garnet too. Prom the other minerales are pre-
sent not much chlorite,sericiteand basementmatter creat quartz
and feldspar.The total structure is porphyroblasticonly locally
with the clear grain clongation(ofhornblendeporphyroblastsonly).
The total average colcur of this rock white-grayand gray-white.
The average gradientofthis inclinationof the hornblende grains
clomgationis 55°- 60°round.
Between 19,00-19,10m,19,40-19,70m,20,70-21,05mare present some
positionsofthe coarse-grainedand medium-grainedamphiboliticgreen-
stones with scme infiltrationof quartz and quartz-feldsparmatter.
Between 21,05-21,60mis present the position of the white quartz.

The strongly chloritic,quartzy,phylliticmica schist as wel6 as in
0,00 - 18,50m. The average gfadientof this foliation is 60 - 65°
about.

The keratophyrerock as well as in 18,50 - 23,00m. The average angle
of dip of the amphiboliticgrains clongationis 45°- 50°about.

The strongly chloritic,quartzy,phylliticmica schist as well as in
0,00 - 18,50m. The average gradient of this foliation 55o,but lo-
cally 15°and 35°about too.

The keratophyrerock as well as in 18,50 - 23,00m. The average angle
of the dip of the amphiboliticgrains clongationis 50°- 55°round.

The strongly chloritic,quartzy,phylliticmica schist as well as in
0,00 - 18,50m.Theaverage gradient of this foliation is 50°about.

The keratophyrerock as well as in 18,50- 23,00m. The average angle
of the dip of the amphiboliticgrains clongationis 50° about.

The amphiboliticand biotåtic gnasic schist with a lot of grains of
the rarnet and with the strong infiltrationof the quartz and quartz-
feldspar matter. The chlorite,sericiteand scarcelybiotite,zoisite-
-epidote are present too. Locally are present some spots of the car-
bonates. The total structureis phacoidal,phacoidal-schistoseand
porphyroblastictoo. The total grain clongationis clear enough.
Locally is this rock folded too. The total colour of this rock is
gray and little bit greem-gray.The average gradientof this foliation
(falhOwthe total schistosity)is 50°- 60°about.
Between 44,10 - 44,30m, 46,60 - 46,75m, 48,20 - 48,40m and 50,00 -

50,30m are present some thin positonsof the keratophyreas well
as in 18,50 - 23,00m.

?




25,00 - 25,65

25,65 - 26,80

26,80 - 33,75

33,75 - 35,90

35,90 - 39,60

39,60 - 40,10

40,10 - 54,20
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54,20- 61,50 The strongly chloritic,quartzy,phyliticmica schist as well as in
0,00 - 18,50m.The average gradientof this foliation is 55°- 65°
about.

61,50- 74,65 The strongly chloritic,locallymore quartzy,garnetmica schist,scar-
cely with some small rodlike or acicular norphyroblastsof hornblen-

' de. In this reck are present a lot of mostly hypidiomorphicgrains
of garnet,a lot of schliers,irregularlittle intercalationsand pellets
of quartz and locally only are vresent some thin intercalationsof
the keratophyrerock (as well as in 18,50 - 23,00m).The total struc-
ture of thie rock is mostly phacoidalor vhacoidalschistose.Locally
is this rock folded too. Some mimeralisationof the sulphides is pre-
sent very scarcely only (locallysome smak/ hypidiomorphicor allo-
triomorphicgrains of FeSomostly).The total colour of this rock is
green-grayand locally little bit more dark green-graytoo. The ave-
rage gradient of this foliation is 50°- 60°,but locally 20°and 30°
about.

74,65 - 74,90 The position of the white quartz,barrenonly,locallywith some inclu-
sions of the strongly chloriticschists and locally with some spots
of the carbonates.

74,90- 74,95 The strongly chloriticand little bit biotitic quartzy,mylonitic
gnasic schist,witha lot of schliersand pellets of quartz and scar-
cely only with some small hypidiomorfkicgrains of FeSomostly.The
total structureof this rock is phacoidaland phacoidal-schistose.
The total colour of this rock is littlebit dark gray or little bit
dark green-gray.The average gradient of this foliation is 30°- 40°
about.

74,95- 76, 0 The very strong impregnationof FeS2mostly in tte quartzite,withso-
me poor microsconicmineralisationof CuFeS2,ZnSand FeS too. In1,95m 75,83- 75,85is nresent some intercalationof the strongly chloritic
quartzy phylliticmica schist,withvery poor impregnationof Fe32.
(the average Eradient of some schstosityis 30°round).
The result of the chemical analyse from this nosition is : Cu = 0,3o%
Zn = 3,409 $ = 37,95

76,90- 77,30 The strongly chloriticquartzy schist,witha lot of schliers,pellets
and snots of auartz and scarcellyonly of some carbonatestoo. Lo-
cally is vresent very noor and weak imnregnationof Fe52(the small
hypidiomorphicand allotriomorphicgrains of FeS2mostly,butwth so-
me little microscopicirregularscales or xenomorphicgrains of
CuFeS2,FeS and ZnS). The some biotite is fewly vresent too. Locally
are present some irregularschliersand pellets(thethicknessare
maximally 1-1,5mm)ofthe old Nylloniticmatter(black-gray),The to-
tal colour of this rock is green-grayand little bit dark green-gray
too. The average gradient of this foliationis 30°- 35° but 40cand
45alocally too. The phcoidal and nhacoidal-schistosestructureare
present mostly in this rock. The result of the chemicalanalyse of
this nositionbetween 76,90 - 77,30m is : Cu = 0,037 Zn = 0,40% ,

S = 0,95‹ •

77,30- 77,60' The strongimpregnationof FeS2mostly in the gray and little bit dark
0, 30 ra gray quartziteimithsome more poor microscopicimpregnationof ZnS


(is present ranteoftenly,fromthe other sulphides),CuFeSoand scar-
cely FeS. Locally are present some very thin and irregu/arinterca-
lations or schliers of the verv stronglychloriticschists and
quartz too. The average gradient of this not so clear foliationis
45°about.The result of the chemicalanalyse of this nositionbet-
ween 77,30 - 77,60mis : Cu = 0,11% Zn = 4,60% and S = 30,5 .
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77,60 - 77,90 The chloritic,quartzy,littlebit mere phylliticmica schist,with
smme scales of the biotite and with some thin schliers,whichare
cceated by the biotite's scales.The some carbonatescceat a lot
of small pellets and spots in this rock. Some impregnationof Fe52
mostly(somesmall hypidiomorphicand allotriomorphiegrains) is
Dresent too,but very weak and eoor only. From the other sulphides
are present ZnS more and scarcelyCuFeS2andFeS and very scarce
Fe0+Fe203(thesethe other sulphidescreat mostly only the micros-
coDic tmpregnation).The structureof this rock is phacoidaland
phacoidel-schistose.The total colour of this rock is green-gray.
The average gradient of this foliationis 45°about.
Between 77,60 - 77,65mare presenta lot of big rodlike and acicu-
lar Dorphyroblastsof the hornblendeand this part is more chlori-
tic too.
The result of the chemicalanalyse of this positionbetween 77,60 -
- 77,90mis Ou = , Zn = 1,20% , S = 4,10% .

	

77,90 - 78,0 The strong impregnationof FeS2mostly ih the gray nuartziteas

4K5In well as in 77,30- 77,60m.The result of the chemicalanalyse of
this position hetween 77,90- 78,05mis : Cu = 0,1 Zn =

and S = 28

	

78,05 - 78,90 The strongly chloritic,quartzy,Dhylliticmica schist,locallywith
some scales of the biotite and locallywith some very thin schliers
of the gray and black gray mylloniticmatter. Some very poor and
very weak impregnationof FeS2mostlyis present too(some little
hypidiomorphicor allotriomorphicgrains).The only some accesoric
microscopic impregnationcreat ZnS,CuFeS2andPeS. The total structu-
re of this rock is phacoidaland phacoidal-schistosetoo. The to-
tal colour of this rock is green-gray.The average gradient of this
foliatim is 35°- 45°round,
Between 78,20 - 78,45m and between 78,65 - 78,70m are present so-
me positions of the white quartz and quartz brecie,butbarren only.
The result of the chemical analyse from this Dositionbetween
78,05 - 78,90m is : Cu = 0,00% , Zn = 0,40% $ = 0,80% .

The very strong impregnationof FeS2mostly in the gray quartzite
with some little,irregularintercalationsor schliers of the
strongly chloriticschist and quartz too. Some microscopicimpreg-
nation creat ZnS more and CuFeS2 and FeS. Locally are Dresent so-
me very thin scliers or Dellets of quarts and of the strongly chlo-
ritic schists(theaverage thickness 1cm maximally).Especially
between 92,60 - 82,75m are Dresent four those schliers.The ave-
rage gradient of this foliation is 35°about.
The Dyritic grains are hypidiomorphicor allotriomorphicand very
scarce automorphic(youngistgeheration)and round them are present
some irregularforms or allotriomorpfhicsmall grains(stronglyde-
formated mostly)ofZnS and some irredularborders(adge)or the
filling of joints in the pyritic minerales,whichare created by
the pyrhotineand chalkopyrite.
The result of the chemicalanalyse from this positionbetween
78,90 - 83,452 is t Cu = 0,32% Zn = 4,00% * S = 32,85%.

	

83,45 - 84,05 The strongly quartzy,chloriticand biotitic little bit myllonitic
and gnasic mica schist,wutha lot of schliersand pellets and
interealationsof quartz,withschliers,whichare createdby the
small scales of biotite and with some very poor and weak impregna-
tion of FeSgmostly(theallotriomorphicgrains,scarcelyhypidiomor-
phic too). The total structure of this rock is Dharoidaland pha-
coidal schtstose,butlocally pell-melltoo. The total colour of
this rock green-Rrayor little bit bright green-graytoo. The avera-
ge gradient of this foliation is 30°- 35°round.

8,90 - 83,45
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Betwsen - r'.1•,?5m fs rresent the morc s'renTs " n p-natisn cf

FeS nmestly,w:'h seme little schliers cf ch!orite.

-*e.tireen •g.,("15 - r.t.,nnm -rs nrerent the rcsitIsn cf barren white

luarts.

The reul.' cf t"nr rhemical anelyse from t.h hetwen 53,45 -

- Q4,05m is :Go 0,fl9 . Zn = 1,20g , s = .

4,05 - The very r'renm imarc,rnatfor of FeSnmestly in the luartzite,wfth

somm irreptuar h".'t-salatiens cr little schlirrs cf the shloritic

matter(between t4,17-4,15m and .14,52-'4,36m). Som) mostly micrcs-

ccrir imnrepmitisn cf Zn5,?eS and CuFeSt) is rresent tcs, Tha small

cains ef mcs'ly alletriemorrhls Thd
-ther silrh:Ses ,le."_;,Zn: and CuFeS2 creat micrc-




scorical.ntricmsr:-.hic fcrm.:" round th= ry-"r srrtirs.s,n thn
ders of therTC sr of the srme ' lp ts <_1,1the ry...


ritic ps-r;_ns.

7he rc,suF rf t.t. • 'aniaaJ analyse n

84,15m is : Cu - 0,74% , Zn - 4,00% 51,70% .

, - '35,4c) The s=tzy,s—rngly ch:eritic and farnet mj(rtrhist,lscally Uttle

bit more rrefSts-21*.: schhtt,with seme sisl I sc-cles rf the b 2_0tite

locally tco arH tt= rarts wfth more strsnr1:: inf'itratisn of the

auarls and suarts frjdsrar matter,with scme small sr acicu-

lar rcr.^hrm-blrists rf the herrblenda. The t.tel rap-e strmsture

cf this is rarrHlel ssr:_stsse,rnacHdr. sshis.'rse ard lrrally

rhaco:dal crly. Lcrany is rresent somc fclling tcc. The total cc-

lcur ef this rccl, is green-g.rav and bright green-gray. Th(t average

grrl'ent fcHat.::in is 04 Grcurd. Somr imnrstrnatiem ef
the nre sulnr:Ees m:narties is scarce enly.

The resuil sf the crrm'cal analyse frer t,: r asl tweer. 9t1,'15-

5,4flm is : Cu - fl,flfl< , Zn = fl,20 , 5-1,fr% .

- 2.1, 1 The rery s'r-nm cf FeSrmcstly r grray ni:artzite as
welJ as in

F.etween c'T." resent scrre "s.arren rtz .:-.r2M:le With
some small inn' s sf 'he chTcritio mattttr.

The resu't cf the mical analvse frem 'his Tctween

95,40 - s is : 012 = , Zn = 4,072. and .3 - 53,020,

96,15 - 57905 The ..lar'sy,s'rfnsi cr',tic and rarnct mira srhist ac well as

i mc: scradient T ' :: at. :.s 55°

:.sur.s.

The rysul" r 2 se frcc anta ro i::'naete,n

p,4(-) 72y.

56,15 - 97,Obm is - ca = 0,053' zn = , b

57,05 - The v,,ry sHr'rg .rrrp-na-lon of Fe52 masYy the irray ivartsi.

with scm(t litt:r .rrufrular intercalations cr littlr ef


fre sh"loritir matt()r or of the hernblende ns;sular or rallike ser-

r.hyrrbirsts too and with scme mostly mlcrssecris of

ZnS(mcrr,fluFrSr. and. cf FeS,h.J.t mere fewly.
rnn r7ritP thil - f, csttfcr Tfls'l

14, rn

10 ans

scarrHy allst-h-msrnn'_c cr vctry scarcE I m -r.Linr,mossly

stil ^.ssr-rmu''" and with a lct ef :nms,wr n arP eftenly

-d by trr srhaterH= rstrtely ry tyrhc-

tine. anS r-c,,n, ss r, and

serrr-Hy nyryfl.irn tcs cryat some borders adfsH rcund th= nyrite's

pr-ri:rs tno and cmcstt srme littleallotremcrrhis f•rms in 'he hasse-

mrnt.mcr“ ruartzite mtter:the v'ew tc tY2 T.,TT.,TTT. rn


4.'(P na=res

The rerillt chemicrl amalyse frcin frts err rcs:tion be'ween
4:7,1c.7 Is TH = , Zn = - 
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88,45 - 88,70 The strongly chloriticand little bit biotitic,littlebit mylonitic
mica schist,rartlymore nhylliticmica schist,witha lot of schliers
and pellets or little irregular intercalationsof quartz and locally
with smoe small snots or rellets of some carbonates(dolomite,ankeri-
te ?). The total structure of this rock is phacoidaland phacoidal
scistose.The total cclour of this rock is green-gray.Locally is
present some very poor impregnationof FeS2most1y,butalso with so-
me mostly microsconicneor imnregnationof ZnS and more scarcelyof
CuFeSp and FeS. The average gradientof this foliationis 50°about.
The result of the chemical analyse from this reck nositionbetween
88,45 - 88,70m is : CU = 0,24% y Zn = 1,70% and S = 10,7071,.

	

88,70 - 98,85 The strong imoregnationof FeS rtzite as well as in

0 13in 84,05 - 84,45m.
2 in the qua

The result of the chemical analyse from this ore rositionbetween
88,70 - 88,83m is : Cu = 0,62% , Zn = 1,55 5 = 28,62% .

	

88,85 - 99,66 The strongly chloriticand little bit biotitic,littlebit myllonitic
quartzy mica schist as wel/ as in 88,45 - 88,70m.
Between 89,42 - 90,46m is oresent the strng imnregnationof FeSp
mostly,as well as in 84,05 - 94,45m.
The average gradient of this foliationis 40° or 45°round.
The result of the chemical analyse from this rock rositionbetween
88,93 - 89,65m is : Cu = 0,38% , Zn = 0,60% and S = 20,55% •

The very streng imrregnationof FeS2mostlyin the gray quartztteas
well as in 84,05 - 84,45m.
The result of the chemical analyse from this ore pcsitionbetween
89,65 - 90,00m is : Cu = 0,47% Zn = 1,80% and S = 55,75% .

	

90,00 - 93,50 The strongly chloritic,locallymore quartzy,garnetmica schist as
well as in 61,50 - 74,65mlbut locallywith more small rellets or
sncts of the curbonatesand locallywith some imnregnationof FeSs
mostly,but in the tetal very weak and roor cnly. The average gradient
of this foliation is 600- 65°round.
The result of the chemical analyse from this rock nositionbetween
90,00 - 91,15m is : Cu = 0,07% , Zn = 0,40% and S = 4,70% •

	

93,30 - 96,20 The chloriticand sericitic,stronglyouartzy schist(the turhite of
keratorhyre?),locallywith some pellets or irregularferms(lentic-
les)of the garnet and with some albite or olligoclase.The structu-
re of this rock is thin narallelbanded mostly. The total colour of
this rcck is bright green-grayor bright gray-greentoo. The some
mineealisationcf the ore su1nhidesisn't nresent mestly or is very
scarce only. The average grallent of this foliationis 60°- 650
about.

	

96,20 - 97,65 The strong1y quartzy keratorhyrerock,witha lot ef schliers,nellets
or irregular intercalationsof the chloriticschists or chloritic
matter,locally,scarceonly with some small acicular or rodlike nor-
nhyroblastsof hornblendeand oftenlywith big,mostlyallotriomor-
rhic grains(theaverage size is 4 - P cm or more). The structure of
this reck is nhaccidaland locallynell-mell too. The total colour
of this reck is very bright gren-gray.Some cre sulehidesminerali-
sation is rresent very scarce only or more isn't rresent.The ave-
rage gradient of this feliation is 50°- 60ercund.This reck comme-
morate more the methamornhicturhiticmatterial of keratorhyre.

This bcrehole was finished at 97,65m.

On the cutcrop near(NE) this borehole : The chloritic,littlebintitic greenschists
with SS = 70/20NW45/45NW,105/55NZ,95/45NE,85/50NW.90/50N,95/55NE,110/50NE.

b = 50/50 and 330/35

89,65 - 90,00


0/35,72
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Eigure I. PhotoLuaph ol the detail Tiom ihe polish
section flolu th(, oft position ttom the bo-
rehele nt.lo;..Grimsdalen,ld.om 111•

the mat;nifjcation of thLs picture = 150 :

The lec;endc of this pictore
afthe joints in the minerales = the biack lines
b)tht. gaps in the plate oi this polish secti(in


= th7 black spots

c)the (juartz = pick rnv artd black
d)the Lyrite = whtte
eithe chalkopytdte = );ray 01 bright gray
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Fiort 11. PhotoLraph of thc tietit: 1 from the jo Iisl&

sec tion from the ore post t i on 1.10111 the bo-

rehole nr.:1613. ,Grimsch.1 ltxx,lj om bN,UOm.

the ijlaiii1ical ion of this pi to re j2 i: 1

The (.••,  .11(1c ol this picture :

	

thc joints in the Itiblel:HE's the hitck ines

b) the gaps in the plate oi this jioi isb Sett toll

the b 1 ck spots

c the ntht rt / = black gray or dark u,vay

d the p) xi te = whi tir

the cna I copy i te = gray or briglit gtv
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Figure III. Photograph of the detail from the polish
section from the ore position from the bo-
rehole nr.163.,Grimsdalen,from 88,00 m.

The magnification of this picture = 145 : 1

The legende of this picture :
a)the joints in thé minerales = the black lines
bithe gaps in the plate of this polish section =

= the black spots
c)the quartz = black gray or dark gray
d)the pyrite = little bit gray white
e/the chalkopyrite = little bit bright gray

the sphalerite = gray



Thepetrografical profile of the borehole nr 763.,Grimsdalen

cS

co

•

<11

0.)
••eLT--.

Cr)

(31

IN

i44 booyy



tss,

. •
35.

:

•

‘

PeS2

;•ii<21:*:

nrs,

95-

6-0°

6-o°

-

so°

2 7h1,5" bore6ole aci n,5:55-72.



ve
3

å

e •
95

N 	

in t
_

t.
It.

Ves1

'ffiEN.

—

—

14,094 --- •

5.
•

-

7 Lums n

0 1n k)

‘1-

••

—


