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90,10 - 104,20

104,20 - 107,85

107,35 - 107,45

107,45 - 110,50

110,50 - 112,00

Kloritt glimmerskifer med noe granat. Noe
sausserittiserte partier med "epidot/feltspatskyer"
Lokale sulfidimpregnasjoner. Foliasjonsretning
ca. 700 (gj.sn.) Lagene blir etter hvert mere
kvartsrike. Noe py-holdig sone fra 99,20 - 100,- m.

Amfibol - granatskifer med opp til 1 cm store
granater (roterte) og flere cm lange tynne amfibol-
nåler. Melkekvartspartier av ca. 10 cm lengde, noe
karbonat.

Grafittholdig parti i ovennevnte skifer.

Samme skifer som för grafittpartiet. Foliasjons-
retning ca. 600 (gj.sn.).

Keratofyr med små granater og amfibolnåler.

JUNI, 1975.
•

•



•
T

he
pe

tr
og

ra
fic

al
pr

of
ile

of
th

e
bo

re
ho

le
nr

2
2c

Lf
l

I
	

__
I_

(.
11

••
•
 •y

rt
re

q
u

al
p

•o
rs

e

fl

'L
N

 
-

;;
rv

-r
F

k 
-‘1

,
?

C
ai

(-
4.

)

0-
1

C
D

••
--

-

cs
;

C
'

r
3_

4-
k

C
U

-
S
F

".
'‘X

'1
"

-•
(-

0)
»

0-
1

V
 

r 
 

41
.-

N
\

1/
4.

4

3

C
r)

0"
)

C
D

L
1N

.,
rit

.Q
 , 

4—
€:

)
_J

V
in

f
-

V
.L

of
kl

-
 

51
<

lit



Lo

\

.4
1

e
6L

iti
i-N

E
R

sk
<

I1
t.R

C
a

c:
3

ttr
tti

oL
.

N
.)



(-

7.
1

ct
i

et
1

."
11

—
1




fl
m

‘rt
.C

->
e_

sr
<

F
E

.R

c:
)

ta
i

U
.1

r.
)



FOLLDAL VERK

BORHULL NR. 225, GRIMSDALEN.

260 N, 0 0.V., 550 fall mot S.

Kjernebeskrivelse:

0,00 - 7,40

7,40 - 36,70

Overdekke.

Kloritt-glimmerskifer med foliasjon definert
ved vekselvise lag av kloritt og feltspat.
Foliasjonsretning gjennomsnittlig 65°. De
förste metrene ptygmatisk foldet. Klyser av
melkekvarts. Svake spor av Fe-sulfid (py, cu)
rundt 19 m. Stedvis forholdsvis biotitttike
partier. Foliasjonsretning ved 30,10 m er bare
60°.

11.

36,70 - 37,00 Melkekvarts.

	

37,00 - 49,05 Kloritt biotittglimmerskifer som gradvis blir
mer glimmerförende, samt mindre kvarts - epidott-
klyser.

	

49,05 - 50,00 Glimmerskifer med forholdsvis finkornig muskovitt/
biotitt.

	

50,00 - 56,60 m Uren keratofyr med amfibol samt sulfidimpregnasjon-
er;noe magnetkis.
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BORHULL NR. 224, GRIMSDALEN.

2000 6, 825 N, fall på 50° mot S.

0,00 - 2,00 Overdekke.

2,00 - 38,30 Kloritt-amfibolskifer. De förste metrene med
tildels mye rust og forvitring. Foliasjonen
defineres med vekselvise lag av h.h.v. kloritt/
amfibol og feltspat. Spor av sulfid (py). Lokalt
varierende kloritt og amfibolinnhold. Foliasjons-
retning ved 29,50 m er 70°.

	

38,30 - 38,80 Melkekvarts.

	

38,80 - 53,90 Kloritt glimmerskifer med noe amfibol. Stedvise
py-impregnasjoner, som slirer i b.a. spesielt fra
111 o- 43 m. Foliasjonsretning 70 (gj.sn.)

	

53,90 - 54,00 Grafittholdig kloritt amfibolskifer.

	

54,60 - 78,50 Kloritt amfibolskifer med granater (små 0,3 cm).
Klyser av melkekvarts. Granatene forsvinner grad-
vis etter et par meter for så å komme igjen.
Foliasjonsretning ved 66,50 m er 55°.

78,50 - 81,00 Amfibol - klorittskifer med opp til cm store delvis
uorienterte amfibolnåler. Spor av sulfid (py, cd)
fra omkring 79 m. Foliasjonsretning ved 76,40 m er
60°.

81,00 - 83,20 Kloritt glimmerskifer med spes. muskovitttike
partier.

83,20 - 100,50 Amfibol klorittskifer. Ptygmatisk foldestruktur.
Lokale Fe-sulfidimpregnasjoner, spes. rundt 92 m
som slirer i lag med foliasjonsretningen.

100,50 - 118,10 Kloritt glimmerskifer med flere små kvarts felt-
spat epidottSkyer ("klyser"). Lokalt mere små
uorienterte amfibolnåler enn andre steder.

118,10 - 130,50 Glimmerskifer med noe kloritt og amfibol. Folia-
sjonsretning ca. 70°. Lokale mer klorittrike
partier. Ved 122,50 m tynne lag av grafitt i
skiferen, som ved 128 - 130 m gradvis går over i
putestruktur.

	

130,50 - 150,30 Kloritt - amfibolskifer med sulfidimpregnasjoner
(vesentlig py som slirer).

	

150,30 - 162,30 Amfibol klorittskifer, lokalt med granat. Folla-
sjonsretning ca. 600 ved 157,30 m.

	

162,30 - 163,50 Keratofyr med amfibol og granat (små 0,2 cm)
og amfibolnålene tilsynelatende bare delvis
orienterte etter foliasjonen.



FtleLLDAL VERK

163,50 - 181,70 Amfibol klorittskifer med spor av Fe-sulfid.
Ptygmatisk foldestruktur. Lokale glimmer (muskovitt)
ansamlinger, kvartsklyser og noe karbonat.
Foliasjonsretning ved 166,20 m er ca. 600 .

	

182,30 - 201,10 Amfibol klorittskifer, stedvis med noe granat. Spor
av sulfid. Delvis uorienterte amfibolnåler.

	

201,10 - 205,50 Keratofyr med amfibol.

	

205,50 - 210,60 Kloritt amfibolskifer med klyser av melkekvarts
og lokale Fe-sulfidimpregnasjoner.

	

210,60 - 211,90 Keratofyr med små tynne delvis uorienterte amfibol-
nåler.

	

211,90 - 214,90 Amfibol granatskifer med små granater i veksling
med opp til 20 cm brede keratofyrlag.

	

214,90 - 218,00 Keratofyr med få spredte amfibolnåler som

1111
218,00 - 220,00 gradvis går over i keratofyr med större og lengre

amfibolnåler.

	

220,00 - 222,70 Amfibol/granatskifer med klyser av epidot, kvarts
og feltspat.

222,70 - 223,50


223,80 - 228,00

228,00 - 228,50


228,50 - 236,70

Melkekvarts.

Kloritt amfibolskifer med slirer av melkekvarts.
Foliasjonsretning med 225 m er 60°. Lokale spredte
granater i de underste lagene.

Kreatofyr med glimmer (muskovitt).

Kloritt amfibolskifer med vekselvise tynne lag som
h.h.v. keratofyr og amfibol/klorittskifer. Noen
mindre kvartsklyser og granat som vokser nedover
i lagene.

11) 236,70 - 237,40 Keratofyr med amfibol, små uorienterte nåler.

237,40 - 269,30 Amfibol - kloritt - glimmerskifer m/granat. Amfi-
bolnålene tilsynelatende delvis orientert i
foliasjonsretningen som ved 254 m er 60°. Py-
impregnasjon fra 2570,- m, særlig markert fra
259,90 - 261,10

269,30 - 274,80 Glimmer klorittskifer som gradvis går over i
keratofyr med glimmer og granater (sammenpressede).

Juni, 1975.
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F6LLDAL ERK

•

BORHULL NR. 223, GRIMSDALEN

1100 0, 750 N, 52° fall mot S.

KJERNEBESKRIVELSE:

0,00 - 4,6o


4,60 - 7,80

Overdekke.

Amfibol - granatskifer med slirer av mer
kvartsrike lag. Foliasjonen defineres h.h.v.
av lag med kloritt/amfibol og feltspat. Retningen
er gjennomsnittlig ca. 600 .

7,80 - 10,90 Keratofyr med amfibol og granat. Amfibolnålene
bare delvis orienterte etter foliasjonen.

10,90 - 30,35 Amfibol - klorittskifer + granat ( 0,5 cm) og
noe karbonat. Lokal py-impregnasjon fra 20 - 30 m.

30,35 - 31,95 Finkornet massiv sulfidmalm, sannsynligvis vesent-
lig pyritt (noe cu). Etter 15 cm fölger en 10 cm
lang py-holdig "kvartsklyse".

31,,5 - 33,30 Py-holdig klorittskifer.

33,30 - 33,80 Massiv finkornet py-malm. Ikke markerte grenser
til h.h.v. overliggende, underliggende b.a.

33,80 - 46,90 Kloritt-amfibolskifer med stedvise Fe-sulfid-
impregnasjoner, især de förste metrene etter
overliggende malmsone. Mindre keratofyrpartier i
denne b.a. Fe-sulfidet forsvinner delvis ved 37,-
m for så å komme mer markant tilbake ved. 42,50 m.
Foliasjonsretningen ved 41,- m er 60°.

46,90 - 54,20 Kloritt-glimmerskifer + granater (4-2 cm, ikke
vel utviklet) samt noe karbonat.

54,20 - 54,90 Keratofyr med granat og amfibol.

54,90 - 72,00 Kloritt glimmer amfibolskifer + granat ( 0,5 cm)
B.A. blir etterhvert sterkere glimmerförende
samtidig som granatene vokser.

72,00 - 73,45 Keratofyr med amfibol, dvs, delvis uorienterte
nåler.

73,45 - 83,10 Kloritt glimmerskifer + amfibol. Spor av Fe-
sulfid (py, cu) rundt 70,00 - 73,50 m. Foliasjons-
retning ved 71,30 m er 60°.

83,10 - 89,73 Keratofyr med granat og amfibol i veksling med
tynne amfibol-glimmerskiferlag.
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89,73 - 89,85


89,85 - 91,63

Grafittskifer med spredte porfyriske pyritt-
krystaller.

Kloritt-amfibolskifer med tildels store (2-3 cm)
delvis orienterte amfibolnåler.

Juni 1975.
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DIAMANTBORHULL NR. 222

Grimsdalen:
etrografisk beskrivelse av malmsone og nærmeste sidebergarter.

31,00 - 35,65

37,10 - 37,85

37 85 - 38 0

39 80 - 40 20

Klorittisk og lettere serisittisk og epidottisk,
kvartsrik, plagioklasisk sliregneis som inne-
holder ujevn spredte små nåle porfyroblaster av
hornblende og aktinolitt (uorinenterte) og roterte
små ksenoblaster av lys-rosa fargede granat. Det
fins bare sjelden enkelte små ksenoblaster av FeS2
på stedet. Gjennomsnittsfall av foliasjon i hullet
er 5543-60°. På stedet det viser seg at bergart er
lett flat ptygmatisk foldet, men det fins dis-
harmonisk ptygmatisk foldning av cm amplitude
mellom 35,40 - 35,65 m.

Stort sett mellomkornet massiv FeS2 malm med
porfyrisk og kataklastisk struktur med stort sett
markert parallell bånd-stripe tekstur. Det fins
enkelte innfelte striper av metakvartsitt matriks
og enkelte inkluderte rester (boller, striper og
uregelmessige linser) av metakvartsitt, kvartsog
CeFe(CO3)2. Gjennomsnittsfall av foliasjon i malm-
sone er 55°-60°.

Klorittisk og lett biotittisk lett karbonatisk
grönn slireglimmerskifer som inneholder enkelte
uregelmessige innfelte striper av metakvartsitt
matriks. Det fins enkelte små spredte ksenoblaster
og hypidioblaster FeS2 på stedet. Gjennomsnitts-
fall av foliasjon i hullet er 60° men bergarten
er lett flatt foldet på stedet disharmonisk
ptygmatisk med cm amplitude.

Mellomkrystalinsk massiv FeS2 malm stort sett
det samme som mellom 35,65 - 37,10 m. Gjennom-

snittsfall av foliasjon av malmen i hullet er 550-
60°. Mellom 38,00 - 38,30 m fins uregelmessige
innfelte striper av finkornet Be304.

Klorittisk og lett biotittisk, lett karbonatisk,
plagioklasisk, på stedet kvartsrik sliregneis og
sliregneis - glimmerskifer med innfelte striper av
metakvartsitt. På steder fins uorienterte,spredte
kneble- og nåle porfyroblaster av hornblende
aktinolitt. Det fins enkelte små knesoblaster og
hypidioblaster av FeS2 på stedet og sjolden fins
små knesoblaster av Fe30å. Gennomsnittsfall av
foliasjon i hullet er 55 -60 . Det viser seg at
bergarten på stedet er ptygmatisk, stort sett
disharmonisk foldet (amplitude cm og dm).

Stort sett mellomkornet FeS2 malm det samme som
mellom 37,85 - 38,30 m. Begge malmgrenser er
diskordant og har fall i hullet'45 på 39,80 m
og på 40,20 m. Mellom 39,95 - 40,00 m fins inn-
felte striper av klorittisk, amfibolittisk og lett
epidottisk grönn slireskifer, som har fall i hullet
omkring 40°-50° og som er disharmonisk foldet.

35,65 - 37 10

•

•
38,30 - 39,80
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41 20 - 46 15

•

46,15 - 50,00

•

Klorittisk og lett biotittisk sliregneis og

sliregneis glimmerskifer, stort sett det samme

som mellom 38,30 - 39,80 m. Det fins sterkere
anrikning av spredte ksenoblaster av FeS2 på
stedet og det fins enkelte innfelte striper av
sterk mobilisert biotitt gjennomsnittsfall av
foliasjon i hullet er 60 . Bergart er flat foldet
bare på enkelte steder fins tendens til ptygmatisk
disharmonisk foldning.

Mellomkornet massiv FeS2 malm med porfyrisk og
kataklastisk struktur. Det fins enkelte innfelte
striper av uregelmessige linser av klorittisk,
amfibolittisk slireskifer og grdnnskifer på stedet
og enkelte innfelte striper av metakvartsitt og
uregelmessige små innfelte linse-striper av fin-
kornet Fe304 som har gjennomsnittsfall i hullet
55°-60°. Det fins en mengde uorienterte kneble og
nåle-porfyroblaster av amfibol. Malmen viser seg

å være fattig på CuFeS2. Malmgrensen er stort sett
lett diskordant og har fall i hullet på 41,20 m
500 og på 46,15 m 600. Mellom 41,65 - 41,70 m,
mellom 42,00 - 42,10 m og mellom 45,05 - 41,15 m
fins posisjoner av klorittisk, lettere amfibolitt-
isk og lett epidottisk griinn slireskifer ofte med
innfelte striper av metakvartsitt matriks. Det
fins bare sjelden små spredte korn av Fe52 i grdnn

slireskifer, som har gjennomsnittsfall i hullet
550-, o

60 . Grenser med malmen er alltid lett dis-
kordante.

Klorittisk, lett biotittisk, lettere serisittisk
kvartsrik sliregneisskifer og sliregneis glimmer-

skifer. Det fins bare på enkelte steder uorienterte

små nåle og kneble porfyroblaster av hornblende

aktinolitt. Bergarten inneholder en mengde uregel-

messige innfelte striper og linsestriper av meta-
kvartsitt matriks. Det fins enkelte ksenoblaster
og hypidioblaster av FeS2, som stort sett er

jevnt spredt men sterkere omkring av FeS2 fins
mellom 146,15_ 42,60 Mellom 46,20 - 46,25 m

og på 46,30 m (2 striper 1. = 1 cm, 2. 0,5 cm)
og mellom 46,80 - 46,85 m og på 46,95 m fins

posisjoner av finkornet og mellomkornet FeS2 med
40 - 50 % 8102 i grunnmasse. I gneis-slireskifer
fins bare sjelden enkelte små ksenoblaster av

Fe04. Gjennomsnittsfall av foliasjon i hullet er

50 . Mellom 47,85 - 47,90 m er posisjon av hvit
lateralsekretisk Si02.

II
40,20 - 41,20

Tverrf2rlet, .10.1974.

( 4 A
(M. Moty:///
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BORBULL NR. 222, GRIMSDALEN.

2000D 670 N

KJERNEBESKRIVELSE:

0,00 - 8,80 m




Overdekke.

8,80 - 11,20 m Amfibol - klorittskifer med glimmer, vesentlig
muskovitt. Foliasjonsretning 50° ved 10 m, kjenne-




tegnes ved vekselvise lag av amfibol/kloritt og
lys feltspat. Amfibolnålene er små (0,1 - 1,0 cm)

og tilsynelatende uorienterte.

11,20 - 30,00 m Amfibol - glimmer - klorittskifer m/små forvitrede
granater. Stedvis melkekvartspartier på opptil




20 cm lengde. Spor av sulfid (Py, ). Noe karbo-
nat enkelte steder. I forbindelse med "melkekvarts-
klysene" finner en mindre keratofyrpartier.




Foliasjonsretning på 45° ved 28,50 m.





Kasse 4 og 5 mangler (dvs. fra 31,- - 50,- m,
innsendte kispröver ?)

51,00 - 60,10 m Kloritt - amfibolskifer m/noe karbonat. Spredte
små delvis orienterte amfibolnåler, samt noen

mindre melkekvartsklyser.

60,10 - 64,30 m Keratofyr med litt amfibol og noe granater (0,5 cm)

64,30 - 75,50 m Klorittskifer, lokalt med glimmer og granater.





Sistnevnte forholdsvis store 1 - 2 cm, men ikke
vel utviklet. Foliasjonsretning varierer fra 50 -

h.b.v. 69,50 - 74 m.

75,50 - 76,10 m Melkekvarts.

76,10 - 81,50 m Kloritt - amfibol - glimmerskifer + granater.





Överst et lite granatinnhold som avtar sakte
nedover. Foliasjonsretning ca. 45° (gj.snittlig).

81,50 - 85,10 m Keratofyr med amfibol og granat. Gradvise over-
ganger fra h.h.v. over underliggende bergart.





Svake spor av Fe-sulfid (py).

85,10 - 93,00 m Kloritt-glimmerskifer, avbrudt av mindre kerato-

fyrsoner. En del granat (f)orholdsvis stor). B.A.
går delvis over i keratofyr + granater og amfibol.

93,00 - 99,20 m Glimmerskifer med slirer av karbonat i foliasjons-
retningen, som gjennomsnittlig er omtrent 600.

99,20 - 111,20 m Keratofyr med granat (stor,lite utviklet) og
amfibol samt noe glimmer. B.a. går etterhvert over

i mer kvartsrik keratofyr - amfibol og granat, men
med en del glimmer.

Spredte sulfidimpregnasjoner (py, cu) særlig
markant fra 106 - 110 m.
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112,20 - 122,50 m Vekselvise lag (på vel en meters tykkelse) av
glimmerskifer og keratofyr med glimmer. Begge
er amfibolf5rende, mens sistnevnte også har
granat. Svake tegn på Fe-sulfid (py).

122,50 - 124,70 m Glimmerskifer med amfibol og granat.

124,70 - 131,00 m Kloritt - glimmerskifer + amfibol delvis orientert
i foliasjonsretningen (ca. 45°).

Juni 1975.
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BORHULL NR. 221, GRIMSDALEN

700 o - 830 N, fall på 80° mot S.

•

Overdekke.

Kloritt-glimmerskifer + granat. Granatene små,
opptrer först fra omlag 10 m og nedover, enkelte
spredte små amfibolnåler uorienterte i forhold
til foliasjonsplanet. Også mindre markante spor
av sulfid (py). Foliasjonen defineres h.h.v. av,
vekslende lag av feltspat og kloritt, stedvis
ogaå glimmer (muskovitt) ansamlinger. Foliasjons-
retningen gjennomsnittlig rundt 60°, ved 9 m.

Granat amfibolskifer som gradvis går over i mer
klorittaktig skifer. Denne har spredte "klyser"
av melkekvarts, på enkelte steder også noe mere
glimmer. Foliasjonsretning ved 28,00 m ca. 55°.

KJERNEBESKRIVELSE:

0,00 - 6,60

6,60 - 15,00

15,00 - 37,10

•

37,10 - 38,50 Karbonatholdig keratofyr bergart med spredte små
amfibolnåler.

38,50 - 72,70 Kloritt-glimmerskifer med sulfidspor rundt 44,-
- 46,- m (vesentlig py, noe cu), spredte melke-
kvartsklyser, en del amfibolnåler. I de underste
lagene opptrer opptil et par cm store pseudomorfe
amfibolnåler.

72,70 - 74,10 Keratofyr med noe amfibol og granater, som ligger
spredte er små og uorienterte.

74,10 - 99,00 Kloritt amfibolskifer hvor det på enkelte steder
(84 - 88 m) er mer amfibol samt en del granater.
Rundt 85 m også spor av Fe-sulfid (py, cu).
Foliasjonsretning 70° (gj.sn.).

99,00 - 103,30 Mer amfibol-preget bergart med en del granater.

103,30 - 104,50 Keratofyr med små amfibolnåler og granater.

104,50 - 130,00 Granat amfibolskifer med noe karbonat.

130,00 - 154,10 Amfibol klorittskifer med vekslende små partier
av keratofyr. Sistnevnte av varierende stbrrelse
(0,10 - 1,00 m) og inneholdende granater og
enkelte spredte amfibolnåler. Bergarten går nærmest
over i amfibolitt i de undre lag. Her inneholder
den også noe Fe-sulfid (py).

154,10 - 155,50 Keratofyr med små og få granater og amfibolnåler.
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155,50 - 166,90

166,90 - 185,40

185,40 - 194,20

194,20 - 219,00

226,50 - 262,00

262,00 - 277,10

Amfibol - granatskifer med opp til cm store
amfibolnåler. Noen mindre keratofyrsoner.
Foliasjonsretning rundt 161 m er 70°, her inne-
holder b.a. også noe sulfid.

Klorittskifer med en del amfibol og glimmer på
enkelte steder. Noe sulfid rundt 173,0 (py, cu).
Spredtvis keratofyrpartier som blir lengre i de
underste lagene. Markante spor av sulfid fra 180
- 185 m.

Kerafofyriske partier med mindre amfibolittpartier
i. Keratofyren inneholder amfibol og spor av Fe-
sulfid.

Amfibolholdig skifer med granater av varierende
störrelse. Foliasjonsretning 60° ved 200 m. Mindre
keratofyrpartier i skiferen. En del Fe-sulfid (py).
Forholdsvis store krystaller av granater og amfibol
i de underste lagene.

Keratofyr med noe pyritt (eventuelt andre sulfider).
I de siste fire metrene har en opp til 2 cm store
amfibolnåler.

Kloritt amfibolskifer med noe sulfid (py, cd).
Foliasjonsretningene ved 277 m er 400. Små "klyser"
av melkekvarts. Tildels mer Fe-sulfid ved 233 -
240 m, lite granater. H.A. blir etterhvert mer
klorittisk preget og vi får saussurittisering og
epidot. Fremdeles noe Fe sulfid ved 260 m. Her er
foliasjonsretningen ca. 450•

Glimmer/klorittskifer med en del granater. Noe
sulfid (py, cd, cu) og spredte melkekvarts partier
fra 271,5 m.

•
219,00 - 226,50

277,10 - 280,00 Keratofyr, hvor det fremdeles er spor av Fe-sulfid,
vesentlig py.

280,00 - Kloritt-gfimmerskifer med noe granater, også her
spredte spor av py.

Juni, 1975.
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FOLLDAL VERK Ah

BORHULL nr. 220 - GRIMSDALEN

700 Ø - 825 N, 550 fall m.S.

Kjernebeskrivelse.

0,0 - 14,0

4,o - 14,1

Overdekke.

Amfibol - glimmer - klorittskifer + granat. bverst
et lite granatinnhold som avtar gradvis nedover og
forsvinner ved ca. 8 m. Amfibolnålene er små og tynne,
og er nfullstendig orientering i foliasjonsplanet.
Foliasjonen defineres ellers av en veksling mellom
mm-tykke lag rike på h.h.v. feltspat og kloritt.
Svake spor av Fe-sulfid (pyritt). Foliasjonsretning
gjennomsnittlig 55-60°, 13,75 - 14,1 m. Tett av små
feltspatlinser ( 2-3 mm).

114,1 - 52,0 Amfibol - klorittskifer, + glimmer. dverst er nn del
av sprekkene fylt med karbonat. Flere opptil m-tykke
lag av granatamfibolskifer + glimmer. 21-23 m har
sulfidspor (mest py, noe cp). Flere små(10-20 cm)
kvarts-feltspat-epidot"klyser". Foliasjonsretning ca.
550 (gjennomsnitt).

52,0 - 54,1 Keratofyr med små amfibolnåler og små granater.
4-5 cm lag rike på amfibol og granat finnes.

54,1 - 67,6 Amfibol - klorittskifer + granat. Lokalt glimmer-
fdrende. Karbonat i enkelte pprekker. Fra 63,5 m og
nedover i gradvis mer granat. Foliasjonsretning
gjennomsnittlig 60-65°.

67,6 - 68,5 Granat - amfibolskifer med litt larbonat.

68,5 - 73,9 Amfihol - klorittskifer, lokalt med glinmer. Noen
små (10-20 cm) epidotholdige kvarts - feltspat "klyser",

73,9 - 75,8 Keratofyr m/amfibol og granat. Gradvis overgang mot
overliggende bergart.

75,8 - 80,75 Klorittskifer + amfibol, Foliasjonsretning 75-80°.

80,75 - 81,1 Kvarts-epidot-karbonatbergart (linse ?)

81,1 - 88,8 Amfibol-klorittskifer. Foliasjonsretning 70°.

88,8 - 89,5 Melkekvarts.

89,5 - 90,8 Amfibolitt ("urent") keratofyrlag m/noe glimmer.
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90,8 - 111,1 Amfibol-klorittskifer, lokalt m/biotitt. Amfibol
porfyroblaster 1 cm. forekommer lokalt, ellers
er amfibolnålene små og ligger ufullstendig orientert
i foliasjonsplanet. Foliasjonsretning 65-70°

	

111,1 - 118,5 Keratofyr. Den inneholder to ca. 4o cm tykke amfibol-
rike lag. Keratofyren förer granat ( 2 cm) og små

amfibolnåler. Foliasjonsretning 80-85°.

	

118,5 - 155,0 Kloritt - granat-amfibolskifer med tynne urene kera-
tofyrlag og små "klyser" av melkekvarts ( 30 cm).
Granatinnholdet öker nedover mot 15560. Foliasjons-
retning ved 122 m 650 - ved 143 m 85 .

155,0 - 168,30 Granat - amfibol - klorittskifer. Amfibolnålene er
tynne og tilsynelatende uorienterte.

• 168,30-174,15

174,15-174,95

Stort sett klorittisk, på steder lettere epidottisk
og amfibolittisk (mange små uorienterte nåle porfyro-
blaster av amfibol) og lett karbonatisk CaFe(CO3)2 -
CaFe(CO3)2 slire gneisskifer med mange små kseno-
blaster av granat. Det fins flere 0,5 - 1,0 cm.
mellomlag av lys-grå metakvartsitt som inneholder
bare enkelte små ksenoblaster av FeS2 og mere sjelden
av Fe304. Bergart er på steder sterk ptygmatisk foldet
(amplitude 1-5 cm). Gjennomsnittsfall av foliasjon i
hullet er omkring 60°.

Lett klorittisk og serisittisk, grå-hvit tett meta-
kvartsitt som inneholder enkelte innfelte striper av
kloritt-serisittisk slireskifer, som inneholder enkelte
store (1-3 mm diameter) eller små ksenoblaster eller
hypidioblaster av FeS2, som på steder konsentrerer seg
i striper.

	

174,95-175,20 Klorittisk, lett biotittisk, lettere karbonatisk
CaFe(CO3)2 - CaMg (CO3)2 slire grönnskifer, som inne-
holder mange innfelte striper og mellomlag av lys-grå
metakvartsitt som inneholder stort sett svak impregna-
sjon (ksenoblaster) av FeS2. Sjelden fins små idio-
blaster av FeS2 og enkelte små spredte korn av FeS.
Mellom 174,90 - 175,20 fins sterkere mobilisert biotitt
og kloritt og det fins sterkere impregnert Fe52
(sjelden FeS og Fe304). Gjennomsnittsfall av foliasjon
i hullet er omkring 600 .

	

175,20-179,05 Finkornet massiv FeS2 malm med karaklastisk-porfyrisk
struktur. Malmen er CuFeS2 litt rikere mellom 175,20 -
176,20 m, men mellom 176,20 - 178,20 m fins malmen
rik på jevn spredt Zn(Fe)S. Mellom 175,90 - 176,05 m
fins posisjon av grå-hvit metakvartsitt med svakt inn-
hold av FeS2 ksenoblaster (spredt). Mellom 178,40 -
179,05 m fins sjelden enkelte tynne (maks. 1 mm) inn-
felte striper av finkornet Fe304 som har gjennomsnitts-
fall i hullet omkring 700. Malmgrensen på 175,20 m er
pseudokonkordant og har fall i hullet 60°. Malmgrensen
på 179,05 m er diskordant og har fall i hullet 75°.
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179,05-187,65

187,65-197,40

197,40-205,80

Gjennomsnittsanalyseresultater av malmposisjon er
0,65 % Cu, 2,30 % Zn og 40,59 % S.

Klorittisk og lett biotittisk, lettere epidottisk,
lettere serisittisk grönn slireskifer, som på enkelte
steder er lett karbonatisk CaFe(CO3)2 - CaMg(CO3)2
(enkelte store ksenoblaster og hypidioblaster). Det
fins også mange små uorienterte nåle-porfyroblaster
på enk*lte steder. Det fins mange innfelte striper
og mellomlag av grå-hvit metakvartsitt. Mellom
187,15 - 187,20 m er posisjon av hvit lateral-sekre-
tisk kvarts med hypidioblaster og ksenoblaster av
CaFe(C0))2 - CaMg(CO3)2 ved grenser. Det fins
spredte korn av FeS2 og sjelden av FeS men mellom
179,05 - 183,00 m er denne meget svake impregnasjon
av metallsulfider litt mere markert. Gjennomsnitts-
analyseresultater fra dette område er 0,02 % Cu
0,14 % Zn og 0,80 % S. Gjennomsnittsfall av
foliasjon i hullet er omkring 60-65°, men på enkelte
steder 75-80°. Bergarten er på enkelte steder flatt
foldet, eller disharmonisk ptygmatisk foldet.

Granat-amfibol-klorittskifer m/pyrittimpregnasjon.
Uorienterte emå, tynne amfibolnåler. Gjennomsnittlig
foliasjonsretning ca. 750•

Keratofyr m/max. 2 cm, store xenomorfe granater.
Tynne striper rike på kloritt og muskovitt. Lokalt
py-impregnasjon.

•
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BORHULL NR. 203, GRIMSDALEN (Tverrliseter).

200 V - 650 N, fall på 55° mot S.

KJERNEBESKRIVELSE:

0,00 - 19,10

19,10 - 22,50

22,50 - 49,60

49,6o - 56,60

Kloritt - amfibol - glimmerskifer, lokalt med

mindre granat. En del forvitring/rust og spes.

i tynne soner med mer keratofyraktig preg.

Amfibolnålene bare delvis orientert etter folia-

sjonen, som ellers defineres ved vekselvise lag

av kloritt og feltspat. Foliasjonsretning ved

18,50 m er 700. Spor av Fe-sy4fid (py).

Keratofyrsone med amfibol og granat. Förstnevnte

uorienterte og opp til 1 cm lengde. Midt i kera-

tofyren mindre kloritt biotittglimmerskiferlag.

Lokale mindre sulfidimpregnasjoner (py, noe cu).

Kloritt - amfibolskifer med noe karbonat og mindre

uorienterte amfibolnåler. Spor av Be-sulfid. Lokalt

ca. 1 m langt keratofyrparti med amfibol og

pressede granater. Stedvis ganske mye glimmer/

biotitt i skiferen. Foliasjonsretning ved 39,50 m

er 60°.

Amfibol - granatskifer med spor av sulfid (py,

spesielt rundt 50 m). Amfibolnålene er delvis

orientert etter foliasjonsretningen som er 500

ved 53 m.

56,6o - 56,75 Grafittholdig klorittskifer.

•
56,75 - 79,80 Amfibol klorittskifer med små granater. Sulfid-

impregnasjoner py (cu), forholdsvis forvitret.

Midt i denne sonen dvs. fra 64,20 - 64,30 m et

nytt grafittholdig parti svært likt foregående

Granatene forsvinner ved 65 m. Foliasjonsretning

ved 68,50 m er 70°.

79,80 - 80,90 Keratofyrsone med uorienterte amfibolnåler og

små granater.

80,90 - 102,40 Amfibol - klorittskifer. Fremdeles spor av sulfid,

ligger i slirer parallelt med foliasjonen. Spredt-

vise klyser av metakvarts og lokale partier med

granat. Amfibolnålene (av varierende stbrrelse)

er delvis uorienterte.

102,40 - 109,30 Amfibol - granatskifer med lokale mindre keratofyr-

soner. Svake spor av Fe-sulfid.
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109,30 - 131,35

131,35 - 131,50

Amfibol - granatskifer med forholdsvis mye
glimmer/biotitt, Noe Fe-sulfid, spesielt rundt
119 m. "flyser': slirer av melkekvarts (3-5 cm lengd
Foliasjonsretning ved 125,45 m er 750•

Massiv småkornig kataklastisk S-kismalm. Både bvre
og nedre malmgrense er pseudokordante og har
ca. 80° fall i hullet.

	

131,50 - 143,10 Kloritt - amfibolskifer med slirer av sulfid.
Foliasjonsretning ved 140 m er 60°.

	

143,10 - 145,50 Overliggende lag går gradvis over til amfibolittisk
b.a. med tildels store sammenvokste granater (1 -
3 cm) forholdsvis mye glimmer og opp 3 cm lange
uorienterte amfibolnåler.

	

145,50 - 154,65 Keratofyr med noe amfibol og granat. Spor av Fe-
sulfid, iblandt ganske velutviklede py-krystaller.
B.a. er avbrudt av lokale klorittskiferpartier i
de underste lagene.

	

154,65 - 166,25 Kloritt - glimmer - amfibolskifer med noe karbonat.
Mer kvartsholdig etter hvert.

	

166,25 - 168,50 Amfibol - granatskifer med små granater og amfi-
bolnåler. Forholdsvis kvartsholdig, nærmest kerato-
fyr i den siste meteren.

	

168,50 - 171,90 Keratofyr.

	

171,90 - 172,80 KlOrittskifer. De förste cm sterkt grafittholdig.

JUNI, 1975.
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The Borehole no. 197, Grimsdalen.

The brief petrografical description.

0,00 - 0,90

0,90 - 3,40

3,40 - 6,10

6,10 - 47,30

The fluvioglacial gravel and sand and bottom-
load

The chloritic and sericitic and talcic (deferifi-
cated biotite too) mica schist with many crushed
rodlike and acicular porphyroblasts of hornblende
and locally with little grains of garnet too. The
structure is fludial and crumpled. The average
gradient of this foliation is 70°-75° around. This
rock is locally strongly crumpled and folded.

The strongly chloritic weakly amphibolitic green-
schist and gneissic greenschist with a lot of
little grains of garnet. Some flakes of biotite
are locally only present too. The structure is
massive-sheeting and massive-banking. The average
gradient of this foliation is 65° about.

The chloritic and sericitic and talcic mica schist,
locally biotitic as well as at 0,00 - 3,40 m mostly.
Locally are present some thin schliers or little
irregular intercalations of a graphitic phyllitic
matrix (in example at 34,70 m, 39,00 - 39,10 m and
at 47,00 - 47,30 m about). Locally are present some
irregular chambres of a zoisite-epidote matrix The
average gradient of this foliation is 600-650 about.
Between 29,90 - 30,20 m is present a myllonitic
and tectonic breccies with a lot of schliers and
chambres of white secretion quartz, with many thin
irregular schliers of a dark myllonitic matrix and
with some very little chambres of pyrrhotite, to-
gether with calcopyrite locally too, but more
scarcely only. Pyrite (lenticles or flakes) are
more scarce present too but also locally only.
Between 27,30 - 27,50 m, 27,80 - 28,00 m and
between 44,20 - 44,45 m are present positions of
a white barren secretion quartz.

This borehole no. 197, Grimsdalen was stopped at
4730 m on September 9th 1970 at 13.30 p.m.

(M. Motys).
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Borehole no. 126, Grimsdalen.

The brief petrografical description.

0,00 - 12,80

14,75 - 22,10

22,10 - 24,60

*

24,60 - 27,90

27,90 - 64,10

The chloritic, amphibolitic and garnet gneissic
schist with a lot of little acicular and rodlike
porphyroblasts of hornblende. Locally only are
present some little allotriomorphic grains of
pyrite. The structure is fluidial and schistose
too. Locally is this rock folded and crumpled
too The average gradient of this foliation is500-550

Between 5,60 - 6,40 m is a position of a
keratophyre rock with weak chloritic substance and
with some rodlike and acicular porphyroblasts of
hornblende and with some grains of garnet too.
Between 3,20 - 3,50 m is present a position of a
quartz tectonic breccic. The groundmass is a
barren white quartz.

The very strong impregnation of sulphides in a
quartzite (pyrite mostly, but locally with schliers,
which are reach of sphalerite). The structure is
massive and a texture is cataclastic and porphyric.
The result of the chemical analyse from this
position between 12,80 - 14,75 m is: Cu 0.61, Zn
4,60 S 40.70

The strongly chloritic and weakly b iotitic green-
schist, locally gneissic-greenschist with some
schliers or pellets of a quartz and of a quartz-
feldspatic matrix. This rock are present a lot of
little allotriomorphic, hypidiomorphic and scarce
antomorphic grains of pyrite. The structure is
phacoidal schistose, rope and fluidial too. The
average gradient of this foliation is 55° about.

The chloritic and weakly biotitic gneissic schist
with a lot of little grains of garnet and with
some little irregular chambres or irregular little
spots or schliers of pyrrhotite and locally more
scarcely of chalcopyrite too. Some allotriomorphic
and hypidiomorphic grains of FeS2 are present too.
The structure is fluidial, rope and phacoidal
schistose too. The average gradient of this foliati-
on is 55°-600 around. The result of the chemical
analyse from this position between 22,10 - 24,60 m
is: Cu 0 13 , Zn 0 25 , S 2,50

The chloritic and weakly biotitic gnelssic schist
with a schistose and banking structure. The
average gradient of this foliation is 60°-65° about.

The motley serie of a chloritic and sericitic
quartzy mica schist and of a sericitic and chloritic
weakly biotitic gneissic mica schist with a lot of
irregular and big enough grains of garnet. Scarcely

•
12,80 - 14,75
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64,10 - 65,90

and locally only are present some rodlike and
acicular porphyroblasts of hornblende Locally
are present some schliers of a barren white
secretion quartz. The structure is sheeting and
banking mostly. The average gradient of this
foliation is 45°-50° around. Between 46,10 - 46,80 m
and between 48,10 48,40 m are present much more
flakes of biotite (biotitic gneissic mica schist).
Between 30,70 - 31,00 m, 32,50 - 32,80 m, 33,60 -
33,70 m, 58,40 - 58,70 m and between 63,60 - 64,10 m
are present the positions of a graphitic and
phyllitic schist, mostly with a lot of flakes or
cavers on foliation plates of pyrrhotite and pyrite
weakly too. Between 28,50 - 29,00 m, 31,00 - 34,10 m
are present positions of a strongly sericitic and
chloritic phyllitic schist locally with some thin
schliers or intercalations with a weak graphitic
substance and with some flakes of pyrrhotite or
pyrite and with some allotriomorphic grains of
pyrite too. The structure is phyllitic schistose
mostly and locally weakly crumpled too. Between
36,00 - 38,20 m is present a position of a weakly
biotitic keratophyre with a lot of grains of
garnet. The structure is massive and little bit
sheeting too. Between 45,00 - 45,50 m is present
a posotion of a white barren secretion quartz.

The gray metaquartzite, very weakly sericitic and
with a weak chloritic substance. Some little and
very little grains of garnet are present too. The
structure is massive mostly.

This borehole no. 196 Grimsdalen was stopped at
65,90 m on September 7th 1970 at 11.30 a.m.

(M. Motys).
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The borehole no. 195 GRIMSDALEN

The brief petrografical description.

0,00 - 11,25

11,25 - 11,65

11,65 - 12,05

12,05 - 13,60

13,60 - 21,50

The chloritic, amphibolitic and garnet gneiss or
gneissic schist with little rodlike and acicular
porphyroblasts of hornblende. The structure is
fluidial and schistose. Locally only are present
some allotriomprphic and hypidiomorphic grains of
pyrite. The average gradient of this foliation is
40°-45°. This rock is folded and crumpled locally
too. Between 2,90 - 3,40 m, 4,00 - 4,40 m and
between 7,00 - 7,35 m are present positions of a
amphibolitic and weakly chloritic keratophyre with
little rodlike and acicular porphyroblasts of
hornblende. The structure is massive and banking
too. Between 4,50 - 4,80 m is present a lot of"
positions of a barren white secretion quartz.

The very strong impregnation of sulphides (pyrite
mostly only). The structure is massive and the
texture is cataclastic and porphyric. The result
of the chemical analyse from this position between
11,25 - 11,64 m is: Cu 0,38, Zn 5,40, s 43,75.

The very strongly chloritie and weakly biotitic
gneissic greenschist with a strong impregnation of
sulphides (pyrite mostly) and with some schliers
and chambres of a secretion barren quartz. The
sulphides impregnation creats some homogenitic
chambres or lenticles too. The structure is phacoi-
dal and phacoidal schistose. The result of the
chemical analyse from this position between 11,65 -
12.05 m is: Cu 0,39, Zn 0,80, S 21,70.

The little bit more weakly chloritic and biotitic
quartzy gneiss or gneissic schist. Locally with
some irregular grains or little lenticles of pyrite.
The structure is phacoidal, phacoidal schistose and
crumpled too. This rock is folded by the folds of a
cm and dm amplitude and erumpled too6 The average
gradient of this foliation is 550-60 but 700 about.

The strongly chloritic and biotitic gneissic schist
and gneissic greenschist with a phacoidal and
phacoidal schistose structure and with some poor
impregnation of sulphides (pyrite mostly only each
creats some little lentigles, little chambres and
hypidiomorphic or allotriomorphic grains, scarcely
automorphic too). This rock is locally folded and
curmpled too by flat folds most1-6. The average
gradient of this foliation is 60 -70° about. Between
17,00 - 17,50 m and between 18,30 - 18,50 m are
present a lot of schliers or positions of quartzite
with some schliers of massive pyritic impregnation
(in example in 18.30 m and in 18,45 m). Between
21,00 - 21,30 m is present a position of a white
barren secretion quartz.
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21.50 - 22,20 The strongly quartzv, little bit chloritic and

weakly biotitic gneiss or gneissic schist with a

lot of little chambres or schliers of a pyrite. The

structure is phacoidal and phacoidal schistose. The

average gradient or this foliation is 70°-75° about.

22 20 - 25.40 The strongly chloritic and wuakiv biut iii( green-

schist and gneissie greensch st as wel1 as in 13.60

- 21.50 m but with not so much schliers of a quartz

matrix and without so stroug crumpling and folding .

The average gradient of this foliation is
70ø-80o-

about.

• •

$5.30 The chloritic and amphibolitic and garnet gneissic

schist as well as in 0.00 - 11.25 m. Between 27,50

28.00 m. 31.20 - 31.70 m. 34,20 - 1:4,;0 m. 3o,50

3b.90 m and bet.ween 38.10 - 118,70 m are present

positions of a amphibolitic keratophyre locally

with grains of garnet too. Between 30.00 - 30.20 m.

37.80 - 38.00 m and between 42.O0 - 42,70 m are

present positions of a quartz (secretion) breccies

with some inclusions of a chloritic schist. At

42,75 m are present some little schliers and little

chambres of pyrite only 1n this secretion quartz.

45,10 40,25 The chloritic and biotitie gueissic schist with a

lot o£ little lenticles and allotriomorphic grains

or Fe32. The structure is phacoidal schistose and

fluidial. The average gradient of this foliatton

_
is 5)o -(300 about.

4u.25 - 47:45 The strongly chloritic and weakly amphibolitic

(some littlo rodlike porphyroblasts of hornblende)

greenschist and gneissic greenschlst with a fluidial

and phacoidal-schistose structure. This rock is

strongly rolded and crumpled too. The average

gradient of this foliation is 00°-05 about.

47 t5 :47 70 The very strong impregnation in a strongly chloritic

garnet and weakly amphiholitic greenschist. The

sulphides impregnation (pyrite mostly) creats

homogenitic schliers and positions. which are

parallel with this total follation. The structure

js phacoidal and phacoidal schistose. The average

gradient of this foliation is 60° about. The result

of the chemical analyse from this position between

47.45 - 47.70 m is: Cu 0.40 - Zn 5,b0 - 8 34.90.

0q,35

- 51 00

The verv strong impregnation of the oro sulphides

(pyrite mostly) in a quartfite. Locally are present

more sphalerite and scarcely some little chambres

of chalcopyrite too in example between 48.90 -

49.35 m. The structure is massive and the texture

is cataclastic. The result of the chemical analyse

from thi position between - .49 35 m is:

0 85 - Zn 1.80 - S 34,10.

The very strong impregnation in a chloritie and

weakly biotttic greenschist and gneissic greenschis

with a lot of posltions schliers or chambres of

a massive very strong impregnation of sulphides
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like in l47,70 - 49.35 m. Locally a
lictle schliers or little chambres
and more scarce uf chalcopvrite to
is hhacoidal and phacoldal schisto
gradient of this foliation is 60"-
result of the chemical analyses fr•
between 49.35 51 00 m are: Hetwe,
m Cu 0.95 - Zn 5.00 - 6 31.90. Het,
51 00 m Cu 0 66 - ZE1 4 8v - s 29.4'

5i .00 56 40 The mothey serie of a strongly chle
and weakly biotitic gneissic greem,
gneissic schist. locally with some
hvpidlomorphic grains ur with littl
pyrite. Hetween 55,80 - 55,95 m are
of little irregular schliers and ir
of pyrrhotite only. Hetween 55 50 -
present a 1ot of grains of garnet.
is phacoidal schiscose and fluidial
locahly only folded and crumpled. T
gradient of this foliation is 55c-b
52.20 - 52,35 is present posicion o
with some poor impregnation oi pyri
is mussive.

56,40 - 57.00

57.00 - 58.30

The very slrongly quart/y weakly el
with a lot uf Little chambres and vE
lenticles of pyrrhotite. The structt
and sheeting.

The chloritic and sericitic phylliti
a parallol schistose and little bit
schistosu structure. Locally unly ar
crushed grains of garnet and crushed
phyroblasts or hornblende. Hetween 5
is present white barren secretion qu
average gradient of this follation
Locally is this ruck fulded by the f.
a gm. dm amplitude.

58.30 - b 10 The sericitic. chloritic. quartzy gn(
schist locally with a 1ot of big crt
of garnet and 1ocally with some erus1
porphyroblasts of hurnblende (locally
The structure is fluidial rope and ph
schistose. The average gradient of th
is 600 about.

- oq,60 The quart/y keratophyre with not much
garnet locally and with few little po:
(acicular and rodlike) uf hornblende.
is massive.

This borehole no. 195. Grimsdalen was
04.1,0 M ofl August 27th 1970 at 15.30 p

(M. Motys).
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The borehole no. 194, Grimsdalen.

The brief petrografical description.

0,00 - 25,80

•
25,80 - 27,00

30,20 - 36s20

The sericitic and little bit chloritic gneissic
mica schist, locally with some irregular bigger
grains of garnet. The structure is fluidial, rope
and locally crumpled too. This rock is oftenly
crumpled and locally folded by the folds of a cm
and dm amplitude. The average gradient of this
foliation is 600 around. Between 0,40 - 2,50 m is
position a keratophyre rock with some schliers of
a chloritic and sericitic mica schists matrix. The
structure is phacoidal and sheeting Between 2,50
- 3,30 m is present a position of a graphitic
quartzy phyllitic schist with a sheeting and thin-
banking structure. Between 10,10 - 11,20 m and
between 15,40 - 18,40 m are present a positions of
a keratophyre with some little chambres of chloritic
matrix and locally with some grains of garnet. The
structure is massive. Between 18,40 - 18,80 m is
present some position of a tectonic breccic. Between
19,00 - 19,60 m is present a position of a massive .
white gray metaquartzite.

The strongly chloritic weakly biotitic and
amphibolitic gneissic schist with a lot of grains
of garnet and with little rodlike and acicular
porphyroblasts of hornblende. The structure is
fluidila ans schistose and locally phacoidal-
schistose too. Mostly is this rock crushed by many
tectonic and myllonitic zones. Locally aré present
some allotriomorphic and hypidiomorphic grains of
pyrite only The average gradient of this foliation
is 450-500 about.

The very strong impregnation of the sulphides in
a quartzite (pyrite mostly, but locally with some
more clear schliers which have much more sphalarite
in). The structure is massive wostly and the
texture is cataclastic and porphyric Locally are
present some little acicular and rodlike porphyro-
blasts of hornblende (in example between 27,80 -
27,95 m ) together with schliers of.a chloritic
matrix The results of the chemical analyses from
this position between 27,00 - 30,20 m are: Between
27,00 - 28,20 m: Cu 0.66 , Zn 3,60, s 40,45
and between 28,20 - 30,20 m: Cu 0.62 , z1.1 5,60
S 40,85

The strongly chloritic and biotitic gneissic schist
and gneissic greenschist, without garnet and with-
out porphyroblasts of hornblende Thsi rock has
very strong impregnation of pyrite mostly (hypidio-
morphic ajd allotriomorphic grains, but locally
big idiomorphic too), but locally are present some
little schliers or little chambres of phyrrhotite

2 00 - 0 20


312Orn
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and more scarcely of chalcopyrite together too.
Locally are present some compact positions of a
very strong impregnation in quartzite mostly like
between 27,00 - 30,20 m, in example between 31,85 -
31,95 m. The total structure of this rock is
fluidial, rope and phacoidal schistose. The average
gradient of this foliation 50°-55° about. The
result of the chemical analyses from this position
between 30.20 - 36,20 m are: Between 30,20 - 32,20 m
is: CU 0,22 , Zn 0,80, S 11,50 . Between 32,20 -
34,20 m is: Cu 0,66 , Zn 0,50, S 19,40, between
34,20 - 36,20 m is:Cu 0,28 , Zn 0,70 , S 13,75

	

36,20 - 40,30 The strongly chloritic, biotitic or more weak
biotitic gneissic greenschist, locally only with
some rodlike and acicular porphyroblasts of horn-
blende and with some little hypidiomorphic and
more scarcely antomorphic grains of pyrite. The
structure is fluidial, rope and crumpled and phacoi-
dal schistose too. Locally is this rock strongly
folded and crumpled, by the diagonal folds of a
mm, cm and dm amplitude. The average gradient of
this foliation is 60°-70° around.

	

40,30 - 42,10 The strongly chloritic and very weakly biotitic
and scarcely sericitic gneissic schist with a
maculose and maculose schistose structure. Some
allotriomorphic little grains of pyrite are present
scarce only. The average gradient of this foliation
is 70° about.

	

42,10 - 47,90 The chloritic and little bit, weakly sericitic
quartzy gneissic mica schist with a lot of, locally
big irregular grains of garnet. Some epidotided rod-
like porphyroblasts of hornblende are locally
present too. The structure is sheeting and banking
but phacoidal schistose locally too. The average
gradient of this foliation is 60°-650 about.

	

47,90 - 49,00 The weakly chloritic keratophyre with many acicular
porphyroblasts of hornblende and with a lot of
grains of garnet Some total grain clongation of
porphyroblasts of hornblende is clear. The structure
is massive and locally little bit sheeting. Locally
are present some little allotriomorphic grains of
pyrite and little flakes of pyrrhotite.

	

49,00 - 49,20 The sericitic and chloritic phyllitic schist with
a fluidial and crumpled structure, strongly folded
and crumpled loca1Lg. The average gradient of this
foliation is 45°-50 about.

This borehole no. 194, Grimsdalen was stopped at
49,20 m on August 22nd 1970 at 13.00 p.m.

•

(M. Motys).
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The borehole no. 193, Grimsdalen.

The brief petrografical description.

0,00 - 2,10

2,10 - 8,40

8,40 - 19,10

•

19,10 - 19,35

19,50 - 19,60

19,6o - 19,80

G)20, 72

The white gray, weakly sericitic quartzite, massive
with a lot of joints which have some thin limonitic
covers on plates.

The strongly quartzy, chloritic schist with a lot of
rodlike and acicular porphyroblasts of hornblende.
The structure is sheeting and massive too. The average
gradient of this foliation is 80° about.

The motley serie of a chloritic; amphibolitic and
garnet, gneissic schist with some flakes of biotite
too, locally more strongly chloritic too. The
structure is fluidial and phacoidal schistose, locally
weakly folded too. The average gradient of this
foliation is 75°-80° about. Between 12,20 - 12,80 m
is present a myllonitic tectonic zone. Between 13,30 -
13.40 m, 13,90 - 14,00 m are present a white barren
secretion quartz. Between 8,60 - 9,00 m and between
18,00 - 18,15 m are present positions of a hornblende
and garnet ceratophyre rock with massive structure
mostly.

The strongly chloritic weakly biotitic greenschist
locally with some schliers of a quartz matrix and
locally with some spots of a soda-lime feldspar or
scarcely of a carbonate (dollomite). The structure
is phacoidal schistose. The average gradient of this
foliation is 80 ° about.

The verv strong impregnation of sulphides (pyrite
mostly) in a quartzite. The structure is massive and
a texture is porphyric and cataclastic. The result
of the chemical analyse from this position between
19,35 - 19,50 m is: Cu , Zn , S

The chloritic and hornblende and biotitic gneissic
schist, with some very poor impregnation of pyrite
mostly only. The structure is phacoidal and phacoidal
schistose. The average gradient of this foliation is
80° about. The result of the chemical analyse from
this position between 19,50 - 19,60 m is: Cu
Zn , S

The very strong impregnation of sulphides as well as
in 19,35 - 19,50 m. The result of the chemical analyse
from this position between 19,60 - 19,80 m is: Cu
Zn S

19,35 - 19,50• g/F,727

19,80 - 20.50 The weakly chloritiv and weak1y biotitic gneiss or
gneissic schist with poor impregnation of pyrite

mostly. The structure is fluidiAl and phacoidal-
schistose. This rock is folded by the folds of a cm
and dm amplitude. The average gradient of this
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foliation is 700 about but 600 and 800 locally too.
The result of the chemical analyse from this position
between 19,80 - 20,50 m is: Cu , Zn , S

20,50 - 24,80

24,80 - 24,90

4 4, tr?

24,90 - 25,15

25,15 - 26,80

tfif/77

26,80 - 35,30

35,30 - 37,45

The motley serie of a chloritic, amphibolitic and very
weakly biotitic gneissic schist with a very poor
impregnation of FeS2 mostly only. This rock has a
phacoidal schistose and fluidial structure, locally
strongly folded and crumpled. The average gradient
of this foliation is 60°, but mostly 70 -80° about.
Between 21,90 - 22,00 m is present white barren
secretion quartz. Between 22,85 - 23,00 m is present
22,85 - 23,00 m is present a chloritic and weakly
biotitic gneiss, crumpled, with a crumpled, maculose
and phacoidal structure and with some poor impreg-
nation of pyrite mostly only too.

The very strong impregnation of sulphides (pyrite
mostly) in a quartzite. The structure is massive and
the texture is cataclastic. The result of the
chemical analyse from this position between 24,80 -
24,90 m is: Cu , Zn , S

The very strongly chloritic weakly biotitic gneissic
greenschist with a very poor impregnation of pyrite
mostly. The structure is phacoidal and phacoldal
schistose. The average gradient of this foliation
is 75°-80° about. The result of the chemical analyse
from this position between 24,90 - 25,15 m is: Cu
Zn S

The very strong impregnation of sulphides (pyrite
mostly) in a quartzite with a massive structure and
with a cataclastic and porphyric texture. Locally are
present some 1-3 cm thickness schliers or intercala-
tions of a chloritic and weakly biotitic greenschist
or gneissic greenschist in example in 25,60 - 25,70 m,
25,80 - 25,90, (5,0 cm), 26.00 and in 26,10 m. The
result of the chemical analyse from this position
between 25,15 - 26,80 m is: Cu , Zn . S

The motley serie of a chloritic and strongly chloritic
and biotitic and locally amphibolitic (with a acicular
and rodlike porphyroblasts of hornblende) and garnet
gneissic schist with a fluidial or a phacoidal-
schistose structure. This rock is locally folded and
crumpled too. Locally is present some poor impreg-
nation of hypidiomorphic grains of FeS2. The average
gradient of this foliation is 60°-65° about.

The sericitic and weakly chloritic keratophyric mica
schist, with some grains of garnet locally too. The
structure is bankirnr and sheeting. The average
gradient of this foliation is 60 -65° about.

This borehole no. 193 was stopped at 35,45 m on
August 19th 1970 at 16.30 p.m.

(M. Motys).
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The borehole no. 192, Grimsdalen.

The brief petrografical description.

0,00 - 1,10

1,10 - 28,90

28,90 - 31,70

31,70 - 32,60

32,60 - 40,80

40,80 - 45,70

The strongly chloritic greenschist, locally
with a lot of little schliers of a quartz
or more scarcely of a quartz-feldspatic matrix.
The structure is schistose and fluidial locally
too. This rock is locally folded too (crumpled
schist). The average gradient of this foliation
is 75° about.

The motley serie of a chloritic, sericitic
gneiesic schist with some flakes of biotite
on the plates of a foliation. Some spots or
little lenticles of a carbonatic matrix
(dolomote-ancerite) are locally present too.
The structure is schistose phacoidal schistose
and fluidial locally tog. The average gradient
ofothis foliation is 70 - 80° but locally
20 - 30o too. This rock is locally folded by
the folds of a mm, cm and dm amplitude
(crumpling too).

The chloritic phyllitic schist with fuchsite
and with some schliers with a weak graphitic
substance. Locally only are present some
little schliers of a quartz matrix mostly
only. Some flakes of biotite are present more
scarcely too. The structure is phacoidal
schistose and fluidial or rope. This rock is
oftenly strongly folded and crumpled (crumpled
schist). The average gradient of this total
foliation is 75° libout.

The graphitic phyllitic schist, chloritic
too with some little schliers or little
lenticles of fuchsite. The structure is
phacoidal schistose and this rock is very
strongly folded. Oftenly are present a lot of
flakes of phyrrothite. The average gradient
of this foliation is 75° about.

The chloritic and amphibolitic gneissic green-
schist with a lot of flakes of biotite too and
locally with some spots of carbonates. Some
hornblende porphyroblast are oftenly crushed.
Locally only are present some schliers with a
weak graphitic substance. This rock has
crumpling structure and fluidial or maculose
schistose locally too. The crumpling is very
strong. The average gradient of this foliation
is 40 -50° but 70 about too.

The chloritic, amphibolitic and garnet schist
with very much acicular and rodlike porphyro-
blasts of hornblende, with some chambres of



fOLLDAL VERK AA
2.

45,70 - 52,10

zoisite-apidote matrix and with sericitic too.
The texture is blastoporphyric and blastoophitic
the structure is massive or little bit sheeting
locally only. Between 41,40 - 41,60 m, 42,30 -
42,60 m, 43,40 - 43,55 m and between 45,30 -
45,50 m are present the positions of a phyllitic
graphitic and chloritic schist with a lot of
schliers of a quartz matrix and locally with
some flakes of pyrrhotite too. This phyllitic
schist are crumpled oftenly or strongly folded.
The structure is schistose, fluidial and
phacoidal schistose. The average gradient of
foliation is 30° about but locally 70° too.

The strongly chloritic and biotitic gneissic
greenschist with a lot of little schliers,
little pellets or spots of a quartz and of a
quartz-feldspatic matrix. The structure is
fluidial, rope and phacoidal schistose. This
rock is strongly folded locally and crumpled
oftenly. The average gradient of this foliation
is 55°-60° about. Between 48,30 - 48,80 m are
present a lot of grains of garnet and some
rodlike and acicular porphyroblasts of hornblend(
Between 47,10 - 47,30 m is present position of a
white barren secretion quartz.

This borehole no. 192 Grimsdalen was stopped
at 52,10 m on August 19th 1970 at 19.00 p.m.

(M. Motys).
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The borehole no. 187, GRIMSDALEN.

The brief petrografical description.

0,00 - 1 4,50

14,50 - 21,30

21,30 - 22,70

22,70 - 36,20

36,20 - 37,20

The fluvioglocial gravel and sund and bottom-
load.

The strongly chloritic, weakly carbonatic gneissic
schist with a fluidial structure. This rock is
locally folded and oftenly crumpled. Between 15,75
- 15,90, 18,60 - 18,70 m and between 19,70 m -
20,20 m are present the positions of a barren white
secretion quartz. The average gradient of this
foliation is 40°-45° about.

The strongly chloritic gneissic greenschist with
many little grains of garnet. The structure i
schistoseoand fluidial too. The average gradient
is 450-50 about.

The chloritic and weakly biotitic gneissic schist
oftenly strongly folded by the diagonal folds of a
mm, cm and dm amplitude and crumpled too. The
structure is crumpled, fluidial and phacoidal
schistose too. The average gradient of this foli-
ation is 45o-50o about.

The chloritic and weakly biotitic gneissic schist
as well as at 22,70 - 36,20 m, but with many little
grains of garnet.

	

37,20 - 37,60 The myllonitic, graphitic schist with a pell-mell,
myllonitic structure and with a lot of little
flakes or little chambres of pyrrhotite mostly
only.

	

I. 37,60 - 39,20 The chloritic and weakly biotitic gneissic schist
with garnet as well as at 36 20 - 37,20 m.

39,20 - 42,10

42,10 - 43,00

43,00 - 60,00

The chloritic and sericitic phyllitic schist with
a parallel schistose structure. The average
gradient of this foliation is 60° about.

The strongly biotitic and little bit chloritic
gneiss with some little grains of garnet. Locally
are present some schliers and lenticles of white
barren secretion quartz. The structure is fluidial
and phacoidal-schistose. This rock is crumpled and
strongly folded too. The average gradient of this
foliation is 60° about.

The chloritic and weaklig biotitic gneissic schist
and gneissic greenschist with many little grains
of garnet. The structure is fluidial and phacoidal-
schistose. The average gradient of this foliation
is 60° about. Between 49,00 - 51,00 m is this rock
strongly infiltrated by a quartz feldspatic matrix.
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60.00 - 69,30 The chloritic and sericitic phyllitic schist as
well as at 39,20 - 42 10 m. The average gradient
of this foliation is 700-800 about. Between 60,10 -
60.20 m. 60,30 - 60,80 m, 64,20 - 64.50 m and
between 68,40 - 68,80 m are present positions of
a phyllitic graphitic schist with flakes of
pyrrhotite on foliation plates oftenly.

	

69,30 - 72,10 The strongly chloritic and weakly biotitic gneissic
greenschist as well as at 43,00 - 60,00 m with many
grains of garnet.

	

72,10 - 73,00 The hornblende, garnet keratophyre rock with many
flakes of biotite and with some little chambres of
chloritic matrix. The structure is massive.

•

73,00 - 82,20 The biotitic and chloritic, garnet gneissic schist
and gneissic greenschist with a fluidial and
crumpled and phacoidal-schistose structure. This
rock is strongly folded and crumgled. The average
gradient of this foliation is 50 -60° about but
between 81,00 - 82 00 m 00 about.

82,20 - 84,30


84,30 - 90,30

90,30 - 112,90

The chloritic and weakly sericitic gneissic,
phyllitic schist with some flakes of biotite too.
The structure is sheeting and schistose. The
average gradient of this foliation is 50° about.

The myllonitic and tectonic zone with a strongly
graphitic, phyllitic myllonitic schist with many
schliers or little flakes of pyrrhotite. Between
86,00 - 87,00 m and between 87,40 - 88,20 m are
present the positions of a myllonitic tectonic
breccie. Between 88.70 - 89,50 m is present chlori-
tic and weakly biotitic gneissic schist like at
82,20 - 84,30 m, with a gradient of foliation 75°
about in average.

The chloritic and weakly biotitic and garnet
gneissic schist as well as at 43,00 - 60o00 m. The
average gradient of this foliation is 45 -50o, but
locally 70°-80° about too. Between 92,70 - 94,30 m
is present strongly biotitic gneiss with bigger
grains of garnet.

	

112,90 - 114,30 The biotitic and chloritic, weakly carbonatic
gneiss with a crumpled and maculose structure.

	

114,30 - 146,60 The complex of a strongly chloritic, weakly biotitic
and weakly amphibolitic gneissic schist, locally
with many grains of garnet and with a lot of
schliers of a quartz and of a quartz feldspatic
matrix. The structure is fluidial and phacoidal
schistose and this rock is locally strongly folded
and crumpled. The average gradient of this
foliation is 60°-70° about. Between 122.00 - 122.60
m and between 138,20 - 138 90 m are present positiol
of a keratophyre with some rodlike and acicular
porphyroblasts of hornblende and with some chambres
and schliers of a zoitzite-epidote matrix. Some
5 cm thick positions, lenticles of a barren white
secretion quartz are present on many places too.
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146,60 - 149,10

14 9, 10 - 258,25

•

25 8 ,25 - 259,40

259,46 - 266,60

The chloritic and biotitic gneiss, weakly carbona-

tic with a maculose and maculose schistose
structure.

The chloritic, biotitic and gneiss and gneissic
schist with a fluidial and phacoidal schistose
structure. This rock is oftenly strongly folded
and crumgled. The average gradient of this foliati-
on is 65 -70° about. Between 153,90 - 155,00 m
162,40 162 4o m 188,80 - 189 90 m, 190,60
191 80 m, 198.00 - 198,60 m 236,20 - 236 80 m.
241.00 - 241.60 m, 248.70 250.00 m and between

250,90 m - 252,00 m are present positions of kera-
tophyre with many little rodlike and acicular por-
phyroblasts of hornblende and with a lot of grains
of garnet oftenly too, scarcely with some flakes of
biotite. The structure is massive mostly. Between
165,80 - 165,70 m, 176,80 - 177,00 m, 182,20 -
182,40 m, 211,50 - 211,75 n, 234,40 - 234,60 m,
242,00 - 242,20 m are present positions of a white
barren secretion quartz (locally tectonic breccic
too). Between 164,40 - 169.00, 172,00 - 178.20 m
and between 181,10 - 183 90 m and between 199,40
- 200,70 m are present positions of a tiny-grained
chloritic, feldspatic amphibolitic with a sheeting
and massive-schistose and maculose-schistose
structure. Locally are present some spots of carbo-
nates,some little grains of garnet and some flakes
of biotite too, but locally only. Between 208,00 -
217,00 m ca. are present a lot of allotriomorphic
and hypidiomorphic grains of pyrite only.

The very strong impregnation of sulphides (pyrite
mostly) in quartzite with some schliers and inter-
calations og a strongly chloritic and weakly
biotitic gneissic greenschist with a phacoidal
schistose and myllonitic structure, ca. between
258,45 - 258,75 m. Another positions of ore body
has a massive structure with a cataclastic and
porphyric structure. The result of the chemical
analyses from this position between 258,25 - 259,45
m are: Between 258,25 - 259,00 m: Cu 0,13 %, Zn
4,40 %, s 31,25 %. setwesit259,00 - 259,4o m is:
cu 0,47 %, Zn 5,00 %, S 36,50 %.

The chloritic and biotitic and weakly biotitic
gneiss and gneissic schist with some poor impreg-
nation of pyrrite mostly, but scarce are present
locally only some little chambres of chalcopyrite
too. Locally are present some little grains of
garnet. The allotriomorphic and hypidiomorphic
grains of pyrite are acummulated locally too
schliers and lenticles, 1-3 cm thick maximally
(in example in 262,70 m and in 262,90 m about.) The
structure of this rock is fluidial and phacoidal-
schistose. This rock is oftenly strongly folded and
crumpled. The average gradient of this foliation
is 65°-70° about.
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266,60 - 272,80

272,80 - 278,10

278,10 - 278,70

4.

The chloritic and weakly biotitic and weakly
sericitic gneissic schist, locally with some
flakes or with some very little schliers of
pyrrhotite. Some little allotriomorphic grains
of pyrite are present scarce only. The structure
of this rock is fluidial and crumpled and this
rock is trongly folded and crumpled oftenly. The
average gradient of this foliation is 65 -7o oo

about.

The keratophyre rock with a big crushed grains
of garnet and with a lot of little and bigger
rodlike and acicular porphyroblasts (crushed
oftenly too) of hornblende. Locally are present
chlorite and some little flakes of biotite. The
structure is massive mostly and the texture is
blastoophitic and blastoporphyric. Locally only
are present some little, oftenly irregular chambres
or schliers of pyrrhotite.

The chloritic, weakly sericitic and weakly talcic
phyllotite or phyllitic schist with a crumpled
and fluidial structure. Some little irregular
schliers with a weak graphitic substance are
locally present too. The average gradient of this
foliation is 70° about. This rock is folded and
strongly crumpled too.

This borehole no. 187, Grimsdalen was stopped at
278,70 m on September 10th at 23.00 in the night.

(M. Motys).
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The borehole no. 186, GRIMSDALEN._  

The brief petrografical description.

0,00 - 22,40

22,40 - 73,50

73,50 - 85,30

85,30 - 98,20

98,20 - 173,40

The motley serie of a chloritic and biotitic
garnet gneissic mica schist, with a fluidial'or
phacoidal schistose structure. This rock is very
strongly crumpled but more flat only. The average
gradient of this foliation is 50°-55° about, but
35°-40° locally too.

The serie of a strongly chloritic weakly biotitic
greenschist or gneissic greenschist locally only
with not much little grains of garnet locally only.
Some chambres or schliers of a zoisite-epidote
matrix are presont locally only too. Locally are
present some small position of a white barren"
secretion quartz scarce with some included grains
of a carbonate ( dolomite-ancerite). The structure
is fluidial and pnacoidal or phacoidal schistose•
This rock is oftenly crumpled and folded by the
diagonal and flat folds of a mm, cm and dm ampli-
tude. The average gradient of this foliation is

6o55° °- about but locally 80o -85o too.

The strongly chloritic and biotitic greenschist
and gneissic greenschist with a lot of little
schliers and little intercalations of a quartz and
of a quartz fedlspatic matrix (locally with some
little grains of a garnet in). This rock is very
strongly folded and crumpled. The structure is
fluidial and phacoidal or phacoidal schistose. The
average gradient of this foliation is 50°-55° about.

The strongly chloritic gneissic greenschist with
little grains of garnet and with a massive-
sheeting structure, locally with some little inter-
calations of a chloritic and hornblende gneiss
with garnet and biotite too. The average gradient
of this foliation is 60°-65° around.

The motley serie of a strongly chloritic and
biotitic gneissic schist and gneimsic greenschist
with a fluidial and phacoidal schistose structure
with some little allitriomorphic and hypidiomorphic
grains of FeS2 locally only and with a lot of thin
positions or intercalations of a hornblende and
garnet keratophyre rock in example in 100,50 -
191,20 m, 102,50 - 102,90 m, 110,00 - 111,30 m,
119,30 - 119,90 m, 121,40 - 121,80 m, 126,50 -
126,90 m, 127,40 - 129,00 m, 129,90 - 130,50 m,
140,30 - 141,30 m, 146,40 - 146,80 m, 152,90 -
153,50 m, 165,00 - 166,40 m, 169,70 - 170,15 m,
173,75 - 174,00 m. Between 108,00 - 110,00 m and
between 138,40 - 140,30 m are present positions of
a garnet, hornblende, chloritic and biotitic gneiss
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173,40 - 179,40

•
179,40 - 180,25


IT/n

180,50 - 182,2

475m

182,25 - 182,40

or gneissic schist with a fluidial and crumpled
and phacoidal schistose structure. In the position
between 138,40 - 140,30 m are present a lot of
hypidiomorphic and allotriomorphic grains of Fe32
mostly only. Between 107,00 - 108,00 m and between
111,30 - 113,50 m are present positions of a strong-
ly chloritic, weakly biotitic and carbonatic, feld-
spatic, gneissic greenschist with a massive -
maculose structure mostly. Between 141,30 - 141,90 n
147,40 - 148,00 m, 148,20 - 148,50 m, 159,40 -

159,70 m and between 163,90 - 164,50 m and 176,15
- 170,30 m are present positions of a white barren
secretion quartz, locally breccic type with some
little inclusions of a chloritic matrix

The chloritic, weakly biotitic and garnet gneissic
schist, scarce with some grains of FeS2 and scarce
with some rodlike or acicular porphyroblasts of
hornblende. The structure is phacoidal-schistose
and fluidial and this rock is oftenly crumpled
and folded by the flat and diagonal folds of a
mm, cm and dm amplitude. The average gradient of
this foliation is 50°-55° around.

The very strong impregnation of sulphides (mostly
pyrite) in a quartzite with a cataclastic and
porphyric texture and with a massive structure
mostly. Between 179,80 - 179,90 m is present a
position of a strongly chloritic weakly biotitic
greenschist with some very poor impregnation of
FeS2 mostly only. The result of the chemical
analyse from this position between 179,40 - 180,25 m
is: Cu , Zn , S
But some very little chambres of CuFeS2 and FeS
are locally only present too. The structure is
phacoidal-schistose and gradient of foliation 60°-
65° about.

The strongly chloritic and weakly biotitic green-
schist with a phacoidal schistose structure and
with some little flakes or allotriomorphic grains
of FeS2 locally and scarcely only. The result of
the chemical analyse from this position between
180,25 - 180,50 m is: Cu , Zn , S

The very strong impregnation of sulphides in
quartzite as well as in 179,40 - 180,25 m. Between
181,22 - 181,25 m is present a intercalation of a
strong chloritic greenschist as well as in 180,25 -

180,50 m. The result of the chemical analyses from
this position between 180,50 - 182,25 m are:
Between 180,50 - 181,25 m: Cu , Zn , S
Between 181,25 - 182,25 m: Cu , Zn , S

The strongly chloritic greenschist as well as in
179,80 - 179,90 m but with more little irregular
chambres or flakes of calcopyrite and of pyrrhotite
too. The result of the chemical analyse from this
position between 182,25 - 182,40 m is: cu
Zn , 3

• 180,25 - 180,50
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182 4o - 182 6o
420ni

182,60 - 184,00

184,00 - 187,50

•

The very strong impregnation of 121phides in
quartzite as well as in 179,40 - 180,25 m. The
result of the chemical analyse from this position
between 182,40 - 182,60 m is: cu , Zn
S

The strongly quartzy chloritic and weakly biotite
gneissic schist with a myllonitic, crumpled and
phacoidal-schistose structure. In this rock are
present a poor impregnation of pyrite mostly (a
lot of hypidiomorphic and allotriomorphic grains
of FeS2). The average gradient of this foliation
is 60° about. The result of the chemical analyse
from this position between 182,60 - 184,00 m is:
Cu , Zn , S

The strongly chloritic and more weakly biotitic
phyllitic and locally gneissic greenschist with
a lot of schliers or pellets of a quartz matrix
and with a lot of allotriomorphic and hypidiomor-
phic grains of pyrite. The structure is pell-mell
crumpled myllonitic and phacoidal-schistose. This
rock is folded locally too by the folds of a cm,
and dm amplitude. The average gradient of this
foliation is 60°-65° around.

This borehole no. 186, Grimsdalen was stopped at
187,50 m on September 3rd 1970 at 11.30 a.m.

(M. Motys).
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The borehole no. 185, GRIMSDALEN.

The brief petrografical description.

0,00 - 73,20 The motley serie of a chloritic, hornblende and

biotitic gneissic schist and a chloritic biotitic

hornblende gneiss. Some little grains of garnet are

present very soarce only. The structure is fluidial

and phacoidal schistose. The average gradient of

this foliation is 60°-700 about but this rock is

folded very strong locally and crumpled too, by

the oblique folds of a mm, cm and dm amplitude.

Between 17,70 - 17,85 m, 18,80 - 18,90 m and

between 36 30 - 36,50 m are present a white barren

secretion quartz. Between 47,70 - 48,30 m, 49,40

- 49,70 mt 50,30 - 50,60 m are present the positions

of a hornblende, garnet and weakly biotitic cera-

tophyre rock with a massive structure, without a

clear grain clongation of the acicular or rodlike

porphyroblasts of hornblende. Between 62,10 - 63,60

m is present a position of a chloritic, hornblende

and garnet gneissic schist.

	

73,20 - 76,00 The amphibolitic, chloritic gneiss with a big rod-

like porphyroblasts of hornblende and with some

grains of garnet. The structure is sheeting. The

average gradient of this foliation is 70°-800 about.

	

76 00 - 78,50 The quartzy, weakly chloritic, sericitic schist

with some little flakes of biotite too. The struc-

ture is banking or sheeting. The average gradient

of this foliation is 65° about.

	

78,50 - 81,00 The chloritic and hornblende gneissic schist with

some grains of garnet, with a fluidial and phacoi-

dal structure. This rock is mostly folded and

scrumgled. The average gradient of this foliation

is 70 about, but locally 0°-200 about too.

	

81,00 - 81,90 The hornblende, garnet ceratorphyre rock with

some little flakes of biotite weakly too, with

a massive and sheeting structure. The acicular

and rodlike porphyroblasts of hornblende have

locally not so clear grain clongation.

81,90 - 83,00 The strongly chloritic and weakly biotitic green-

schist with some little schliers of a quartz or

of a quartz-feldspatic matrix. Some little and

small hypidiomorphic grains of pyrite are prøsent

but locally only. The structure of this rock is

fluidial and phacoidal schistose and mostly is

this rock strongly folded and scrumpled too. The

average gradient of this foliation is 50° around.
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83,00 - 86,20 The chloritic and carbonatic gneissic schist with
a maculose and maculose-schistose structure. Some
little flakes of biotite are locally present too.
The average gradient of this foliation is 650
around.

86,20 - 117,00 The motley serie of a strongly chloritic and
biotitic greenschist and locally a gneissic green-
schist like in 81,90 - 83,00 m. The average
gradient of this foliation is 700 and 750-800
about locally too. Between 106,30 - 106,50 m is
position of white barren secretion quartz.

•

117,00 - 154,40 The motley serie of a strongly chloritic and
biotitic garnet and hornblende gneissic schist
with a phacoidal-schistose, rope and fluidial struc
ture, locally folded by the oblique and flat folds.
The average gradient of this foliation is 450-50°
about but 60 too. Between 122,40 - 123,20 m,
124,80 - 125,10 m, 125,80 - 126 60 m, 131,60 -
132,40 m, 133,30 - 134,20 m, 137 00 - 138,00 m and
between 141,80 - 142,40 m are present positions
of a hornblende and garnet ceratophyre rock with
a massive or little bit sheeting structure. Be-
tween 135,00 - 135,90 m is present a hornblende
and strongly chloritic gneissic schist, without
garnets grains mostly.

	

154,40 - 154,80 The very strong impregnation of pyrite mostly in
a quartzite with some inclusions of a chloritic
matrix locally. The structure is massive and the
texture is porphyric and cataclastic. The result
of the chemical analyse from this position between
154,40 - 154,80 m is: Cu Zn

	

154,80 - 155,05 The chloritic, garnet, biotitic and hornblende
gneissic schist as well as in 117,00 - 154,40 m,
with a very poor impregnation of pyrite mostly
only. The result of the chemical analyse from this
position between 154 80 - 155,65 m is: Cu
Zn

	

155,05 - 155,30 The very strong impregnation of pyrite mostly in
quartzite as well as in 154,40 - 154,80 m. The
result of the chemical analyse from this position
between 155,05 - 155,30 m is: Cu Zn

155,30 - 156,25


156,25 - 156,50

The chloritic, biotitic, quartzy, gneissic schist
with a phacoidal and pell-mell structure and with
some poor impregnation of sulphides (pyrite mostly,
but some little chambres of CuFeS2, ZnS and FeS
are locally present too. The result of the chemical
analyse from this position between 355,30 - 156,25
m is: Cu , Zn

The very strong impregnation of stlphides(pyrite
mostly) in quartzite as well as in 154,40 - 154,80
m but with more schliers and chambres of a chlorit
matrix and with some inclusions of a quartz matrix
too. The result of the chemical analyse from this
position between 156 25 - 156,50 m is: Cu
Zn
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156,50 - 156,70

156,70 - 156,90

156,90 - 166,4o

3.

The strongly chloritic and biotitic gneissic green-
schist with a lot of schliers of a quartz matrix,
with a phacoidal and phacoidal-schistose structure.
Some poor impregnation of sulphides (pyrite mostly)
is present too. The result of the chemical analyse
from this position between 156,50 - 156,70 m is:
Cu Zn

The very strong impregnation in quartzite as well
as in 154,40 - 154,80 m. The result of the chemical
analyse from this position between 156,70 - 156,90
m is: Cu Zn

The strongly chloritic, weakly gneissic greenschist
and greenschist, with some small and little
porphyroblasts of hornblende locally only and with
some spots of carbonate (dolomite) locally too.
Some hypidiomorphic grains of pyrite are present
oftenly. The structure is phacoidal schistosar and
fluidial. The average gradient of this foliation
is 55°-60° about, but locally 70o too.

The strongly chloritic, weakly biotitic gneissic
schist with a phacoidal schistose and maculose
schistose structure and with a lot of hypidiomor-
phic and allotriomorphic grains of FeS2. The
average gradient of this foliation is 60°-650
about.

•
I66,40 - 170,00

170,00 170,50 The weakly chloritic and weakly sericitic, quartzy
keratophyre rock scarce with some little grains
of garnet. The structure is banking or sheeting.
The average gradient of this foliation is 70° about.

This borehole no. 185 was stopped at 170,50 m on
August 27th 1970 at 10.30 a.m.

(M. Motys).

•
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The borehole no. 184, Grimsdalen.

The brief petrographical description.

0,00 - 37,10

37,10 - 76,30

6 o -
47(rs

77,05 - 77,30

0 - 8 1

78,1 5 - 78,50

The strongly chloritic biotitic and weakly
amphibolitic gneissic greenschist with a lot
of little schliers and pellets of a quartz and
of a quartz fedlspatic matrix. The structure
is schistose and phacoidal schistose. This rock
is locally strongly folded and crumpled too.
The average gradient of this foliation is 600 -
650 about.

The motley serie of the chloritic amphibolitic
and garnet gneissic schist with schistose and
phacoidal schistose and fluidial structure.
Locally is this rock folded or crumpled too,
by the folds of a dm, cm and mm amplitude.
Some idiomorphic and hypidiomorphic grains of
pyrite are present locally too, mostly around
37,00 - 37,80 m. The average gradient of this

o o
foliation is 45 -50 and 600-650 around.
Between 18,70 - 19,00 m, 19,40 - 19,60 m, 40,50
- 40,60 m, 40,80 - 40,90 m, 54,70 - 54,90 m,
55,60-- 55,90 m, 57,10 - 57,30 m, 59,50 - 59,80mc
70,70 - 70,80 m and between 75,20 - 75,30 m are
present positions of a barren section quartz,
locally with some spots or pellets of carbonates
(ankerite). Between 50,70 - 51,80 m, 52,60 -
52,90 m, 58,50 - 58,90 m, 60,10 - 61,00 m and
between 66,10 - 66,90 are present positions
of a hornblende and garnet keratophyre.

The very strong impregnation of sulphides in
quartzite (pyrite mostly). The structure is
massive and the texture is cataclastic. The
result of the chemical analyse from this ore
position between 76,30 - 77,05 m is: Cu
Zn , S

The strongly chloritic greenschist with some
flakes of biotite and with some little grains
of garnet with very poor impregnation of pyrite
mostly. The structure is phacoidal schistose.
The average gradient of this foliation is 50°-
60° about. The result of the chemical analyse
from this position between 77,05 - 77,30 m is:
Cu , Zn , S

The very strong impregnation of sulphides as
well as in 76,30 - 77,05 m. The result of the
chemical analyse from this position between
77,30 - 78,15 m is: Cu Zn

The quartzite and weakly chloritic quartzite
schist with a very poor impregnation of
sulphides (pyrite mostly) with some spots or
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grains of ancerite. The result of the chemical
analyse from this position between 78,15 - 78,50
m is: Cu Zn

78,50 - 79,30

79,30 - 81,90

87,90 - 103,90

The very strong impregnation of sulphides
(pyrite mostly) as well as in 76,30 - 77,05 m.
The result of the chemical analyse from this
position between 78,50 - 79,30 m is: Cu
Zn , S

The biotitic, chloritic and hornblende gneissic
greenschist without garnet with some hypidio-
morphic and idiomorphic grains of pyrite locally
only. And with more strong impregnation of
sulphides (pyrite mostly) between 81,35 - 81,50m
and between 81,80 - 81,90 m. Between 81,50 -
81,80 m is present a white barren secretion
quartz. The result of the chemical analyse from
this position between 79,30 - 81,90 m is:
Cu , Zn ,S

The chloritic, amphibolitic gneissic greenschist
as well as in 0,00 - 37,00 m, without garnet
but with some hypidiomorphic and idiomorphic
grains of pyrite locally only. The average
gradient of this fbliation is 50° around.

The strongly sericitic and chloritic phyllitic
micaschist with some grains of garnet and with
porphyroblasts of hornblende locally and with
some little schliers with a graphitic substance
locally (in example between 89,10 - 89,30 m and
between 101,40 - 101,60 m). The structure is
fluidial and phacoidal schistose. Locally is
thie rock folded too. Between 90,00 - 99,60 m
is present a white barren secretion quartz. The
average gradient of this foliation is 50°-60°
about.

This borehole no. 184, Grimsdalen was stopped
at 103,90 m on August 20th 1970 at 10,00 a.m.

(M. Motys).

•
81,90 - 87,90
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The borehole no. 183, GRIMSDALEN.

The brief petrografical description.

0,00 - 13,40

13 ,1 0 - 18,10

18,10 - 20,40

20,40 - 22,00

22,00 - 23,40

23,40 - 24,90

24,90 - 37,30

The talc-chloritic and sericitic phyllitic schist,
with some little flakes of pyrrhotite scarce only
too. The structure is paralell schistose. The
average gradient of this foliation 800-85° around.
Between 12,25 - 12,30 m is present a position
with a weak graphitic substance. Between 12,40 -
12,65 m is present position of a white barren
secretion quartz.

The carbonatic, chloritic and more weakly sericiti(
phyllitic greenschist with a lot of little sch1ier:
little spots or pellets of a carbonats (dollomite,
ancerite, calcite.) Some little irregular grains
or flakes of pyrite are present locally only. The
structure is maculose and maculose schistose. The
average gradient of this foliation is 70°-80°
around.

The talc-chloritic and sericitic, phyllitic schist
as well as in 0,00 - 13,40 m. The average gradient
of this foliation is

The amphibolitic and garnet gneiss granulite with
a sheeting or banking structure. The hornblende
creats a lot of acicular or rodlike porphyroblasts.
but without some clear grain clongation. The
garnet creats very much idiomorphic grains.

The strongly, chloritic, amphibolitic and garnet
gneissic greenschist with a phacoidal and phacoidal
schistose structure. The hornblende creats much
very little acicular porphyroblasts. Locally are
present some lenticles chambres of a chloritic,
talc and zoisite-epidotic matrix. The average
gradient of this foliation is 55°-60° around.

The strongly biotitic and chloritic, gneissic
greenschist with a phacoidal and phacoidal-
schistose structure. The average gradient of this
foliation is 60°-65° around.

The motley serie of a strongly chloritic, biotitic
and garnet greenschist and of a strongly chloritic
garnet greenschist, with a phacoidal-schistose and
phacoidal structure. Some little schliers with
a very weak impregnation of a graphitic substance
are present locally only, but between 36,30 -
36,60 m is present a position of a strongly
graphitic phyllitic schist with a lot of little
flakes or irregular little chambres of pyrrhotite
and of pyrite too. The structure is pell-mell,
phacoidal and phacoidal schistose. The average
gradient of the foliation between 24,90 - 37,30 m

0is 70 around.
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37,30 - 48,50

48,50 - 72,80

X

72,80 - 104,40

104,40 - 105,40

105 ,40 - 111,50

111,50 - 129,20

The motley serie of a strongly chloritic, biotitic
and garnet greenschist and gneissic-greenschist
with a phacoidal and phacoidaluschistose structure
Some schliers, pellets or chambres of a white
barren secretion quartz are present very oftenly.
Locally is this rock folded by the diagonal folds
of a mm, cm and dm amplitude. The average gradient
of this foliation is 50°-55° around.

The motley serie of a strongly chloritic and
biotitic gneissic-greenschist and greenschist with
a phacoidaluschistose, phacoidal and with a
schistose structure. This rock is locally folded
by the folds of a mm, cm and dm amplitude. Some
irregular grains or some flakes of pyrite are
locally present too. Between 51,20 - 56,60 m and
between 61,20 - 65,60 m are present some myllonitil
and tectonic zones of this rock. The average
gradient of foliation is 20° about only.

The strongly chloritic gneissic-grenschist with
a lot of schliers or little intercalations of
quartz or of a quartz-feldspatic matrix. The
structure is banking and schistose. This rock
is locally strongly folded by the folds of a mm,
cm and dm amplitude. Garnet isn't present. The
average gradient of this foliation is 65°-70°
about. Some idiomorphic and hypidiomorphic grains
of pyrite are present locally only. Some little
flakes of biotite are present more scarcely only.
Between 100,40 - 101,00 m is present position of
a white barren secretion quartz with some in-
clusions of a chloritic matrix.

The talcis, chloritic and weakly hornblende and
weakly carbonatic (dollomite-ankerite) green
mica schist with little bit sericite too. The
structure is very small maculose schistose but
more massive with only little bit clear sheeting.
Locally only are present some flakes or little
lenticles of pyrite mostly only.

The strongly chloritic gneissic greenschist as
well as in 72,80 - 104,40 m. The average gradient
of this foliation is 70°-75P around. Between
108,20 - 108,60 m is present a position of a
chloritic, amphibolitic and garnet keratophyre or
granulite gneiss, with only little bit clear grain
clongation of acicular or rodlike porphyroblasts
of hornblende.

The strongly chloritic gneissic greenschist as
well as in 72,80 - 104,40 m but with some little
grains of garnet or with some schliers in which
are acumulated them. The structure is more
phacoidal-schistose. The average gradient of this
foliation is 70°-80° around. Between 113,00 -
113,80 m is present a position of a amphibolitic
keratophyre, locally with some chambres or
pellets of a zoisite-epidote and epidote matrix.
Between 118,70 - 119,00 m is present a position
of a white barren secretion quartz with some
little inclusions of a chloritic matrix, of biotit(
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207,40 - 209,40

193,30 m and between 196,20 - 196,40 m are
present the positions of a white barren secretion
quartz.

The chloritic and biotitic gneissic greenschist,
without grains of garnet and with some little
porphyroblasts of hornblende scarcely only. Some
spots flakes of pyrite or irregular lenticles
which are following a schistosity are present
but not so much. The structure is schistose,
fluidial and phacoidal-schistose. This rock is
locally strongly folded by the folds of a cm and
dm amplitude. The average gradient of this
foliation is 50° about. The result of the chemical
analyse from this position between 207,40 - 209,40
m is: Cu , Zn , S

20 40 - 20

4/0 m
0 The very strong impregnation of pyrite mostly

in a quartzite. The structure is massive and the
texture is cataclastic and porphyric. Thw result
of the chemical analyse from this ore position
between 209,40 - 209,50 m is: Cu , Zn

209,50 - 209,70

209,70 - 211,00

211,00 - 211,20

211,20 - 219,80

The myllonitic chloritic gneissic schist, with
biotite and locally with some rodlike and
crushed porphyroblasts of hornblende and with
some chambres and spots which have a strong
impregnation of pyrite mostly only. Locally are
present some schliers and pellets of a quartz(sec-
retion, barren only). The structure of this rock
is phacoidal and pell-mell. The result of the
chemical analyse from this position between
209,50 - 209,70 m is: Cu , Zn , S

The strongly chloritic gneissic-greenschist with
some rodlike and crushed porphyroblasts of horn-
blende, locally with some flakes of biotite and
with some pellets or schliers of a quartz. Locally
are present some irregular grains or irregular
little lenticles of pyrite mostly only. The
structure is phacoidal schistose and fluidial.
Locally is this rock folded too. The average
gradient of this foliation is 60° about. The
result of the chemical analyse from this position
between 209,70 - 211,00 m is: Cu , Zn

The myllonitic, chloritic gneissic-greenschist
as well as in 209,50 - 209,70m. The result of
the chemical analyse from this position between
211,00 - 211,20 m is: Cu , Zn , S

The strongly, chloritic, little bit biotitic
greenschist or weakly gneissic greenschist, with
a lot of schliers and pellets of q quartz matrix
and locally only with some spots or grains of
carbonates (dollomite-ancerite). Locally are
present some irregular lenticles, spots and
irregular little chambres of pyrite. The structure
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219,80 - 221,00


221,00 - 229,00

229,00 - 230,10


230,10 - 234,00

234,00 - 234,80

is phacoidal and phacoidal schistose. The
average gradient of this foliation is 50°-60°
around. The result of the chemical analyse from
this position between 211,20 - 212,00 m is:
Cu , Zn , S

The sericitic, chloritic and garnet mica schist
with some rodlike and acicular porphyroblasts of
hornblende. The structure is sheeting and
fluidial. The average gradient of this foliation
is 700-800 about.

The motley serie of a chloritic, weakly sericitic
phyllitic schist, locallx with some very little
intercalations with a weak graphitic substance
(between 226,80 - 227,40 m). In 227,10 m is
present a position (1-1,5 cm) with a graphitic
substance and with a very poor impregnation of
pyrrhotite and scarce of pyrrite too. The structur(
is schistose and phacoidal schistose. The average
gradient of this foliation is 80° about.

The quartzy keratophyre rock with acicular por-
phyroblasts of hornblende and with grains of
garnet locally too. Locally are present some
lenticles of quartz. The structure is massive
and locally phacoidal.

The chloritic phyllitic schist, with some schliers
and pellets of a quartz matrix. The structure is
schistose and phacoidal schistose. Locally is
this rock folded too. Locally only are present
some grain of garnet(scarce only?). The average
gradient of this foliation is 50 about.

The sericitic, chloritic mica schist with some
grains of garnet as well as in 219,80 - 221,00.

This borehole no. 183 was stopped at 234,80 m on
August 14th 1970. at 16.00 p.m.

(M. Motys).
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THE BOREHOLE Nr. 181, Grimsdalen.

The brief petrografical description.

0,00 - 3,90

3,90 - 5,40

5, 40 - 6,10

•
6, 10 - 16,30

16,3 0 - 16,70

The strongly chloritic, weakly amphibolitic
greenschist with many flakes of biotite on
the plates of foliation mostly. Some
schliers or lenticles intercalations of
quartz matrix (scarcely with grains or spots
of carbonates or soda-lime feldspars too)
are present too. Some hypidiomorphic and
idiomorphic grains of FeS2 are present locally
too, but not very much. The structure is
phacoidal schistose and phacoidal. The
average gradient of this foliation is 70°
about.

The chloritic and hornblende gneissic green-
schists with a lot of little grains of garnet
and with a lot of acicular and rodlike por-
phyroblasts of hornblende without a clear
grain clongation. Locally are present small
and little hypidiomorphic or automorphic
grains of FeS2. The structure is fluidial and
rope, with a lot of detail folds of a dm, cm
and mm amplitude. The average gradient of

this foliation is 70°-80° around.

The keratophyre, little bit chloritic and
sericitic schist with a lot of small grains
of garnet and with some little schliers or
lenticles which are created by garnet matrix.
some little rodlike and acicular porphyro-
blasts of hornblende are present locally too.
The structure is massive and little bit
sheeting. The average gradient of this
foliation is 70°-75 about.

The strongly chloritic greenschist, with
some little flakes of biotite and with some
little acicular or rodlike porphyroblasts
of hornblende locally and more scarcely
only, but with a lot of schliers, pellets
and little lenticles of a quartz or of a
quartz-feldspatic matrix. Some hypidiomorphic
or idiomorphic grains of FeS2 are present
locally only too. The texture is fluidial,
rope and phacoidal schistose. This rock is
very detail folded locally byt the folds of
a dm, cm and mm amplitude The average
gradient of this foliation is 70° about.

The metakeratophyre with some small and
little grains of garnet and with not much
little acicular or rodlike porphyroblasts

of hornblende. Scarce are present some little
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37,15 - 37,50


37,50 - 37,80

37,80 - 38,80

38,80 - 39,40

The strongly chloritic gneissic greenschist,
with a fluidial and rope-schistose structure
as well as in 6,10 - 16,30 m., but with some
poor impregnation of FeS2. The average
gradient of this foliation is 75°-80 around.
The result of the chemical analyse from this
position between 37,15 - 37,50 m is: Cu 0,05%
Zn 0,10 %, S 2,50 %.

The very strong impregnation of pyrit in
quartzite. More weakly is present sphalerite
and very scarce pyrrhotite and chalcopyrite.
The structure is massive and texture cata-
clastic mostly. Locally only are present
some schliers on lenticles of barren quartz
matrix. The result of the chemical analyse
from this ore position between 37,50 - 37,80
m is: Cu 0,20 %, Zn 8,00 %, S 40,00 %.

The chloritic and weakly amphibolitic gneiesic
schist as well as in 6,10 - 16,30 m but with
more flakes of biotite and with some poor
impregnation of FeS2 mostly only. This
impregnation is little bit strongly between
38,50 - 38,80 m. The average gradient of
this foliation is 60°-70° around. The result
of the chemical analyse from this position
between 37,80 - 38,80 m is: Cu 0,05 %, Zn 0,4c
S 1,50 %.

The very strong impregnation of pyrite mostly
in a quartzite. Some little schliers or
pellets of a chloritic matrix are present
locally only (in 38,90 and in 39,20 m and
39,25 about). The structure is massive and
the texture is cataclastic mostly. The
result of the chemical analyse from this ore
position between 38,80 - 39,40 m is: Cu 0,30 %
Zn 6,50 %, S 38,50 %.

The strongly chloritic, weakly amphibolitic
gneissic greenschist, locally only with
some flakes of biotite and weakly with
sericite too. In this rock are present many
grains (small hypidiomorphic and allotrio-
morphic) of pyrite, which are acumulated
locally in some little schliers, pellets or
chambres. The structure is fluidal and phacoi-
dal-schistose. This rock is locally strongly
folded by the folds of a dm, cm and mm
amplitude. The. average gradient of this
foliation is 75°-80° around, but 85° too.
The result of the chemical analyse from
the position between 39,40 - 40,00 m is:
Cu 0,00 %, Zn 0,20 %, S 1,00 %.

The sericitic and chloritic, strongly
quartzy gneissic mica schist, with some
irregular and deformated grains of garnet.
Locally only are present some schliers of

39,40 - 50,70

50, 70 - 52,00
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52,00 - 52,65

a white barren secretion quartz. Some
little hypidiomorphic and allotriomorphic
grains of pyrite are present but locally
only and scarco. The structure is sheeting
and phacoidal schistose and rope too. The
avreage gradient of this foliation is 75°-
85° about. Locally is this rock folded by
the flat folds of a dm and cm amplitude.

The white and locally little bit pink-white
secretion quartz barren only. Some little
chambres (inclusions) of a chloritic matrix
are present at 52,00 m and 52,10 m around.
The structure is massive with a irregular
system of joints.

This borehole no. 181 was stopped at 52,65
m on Juli 21sth 1970 at 10.30 a.m.

•

(Milosh Motys).
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BOREFF,LE710.180  ;RIMSDALEN.

The brief Detrograficildescription.

0,00 - 14,30

14,30 - 15,00

The chloriticand little bit se-riticand bio-
titic, phylliticmica schist,locallywith some
little schliersand pellets of ouartzmatrix,
oftenlytogetherwith some carbonatestoo (an-
cerite, dollomite). Between 10,40 - 10,60 m,
11,80 - 12,10 m are nresentthe positionsof
the same phylliticmica schist more calear-
cose with a stronggraphiticsubstanceand
with some flakes of pyrrhotite.0The ,s-erage
gradient of this foliationis 75 - 80 about.

The amnhiboliticgneiss or bneissicschist
with chloriteand flakes of biotiteand with
a lot of grains of garnet too. The structure
is bankingand schistoss. Th8 averagegradient
of this fol"ationis 70 - 80 about.

15,00 - 32,20

33,40 - 37,40

37,40 - 67,50

The biotiticand stronglychloriticgneissic
greenschistwith a lot of grains of garnet
and with a lot of schliers,-pelletsand little
intercalationsof quartzmatrix. Between19,60
20,00 m, 20,10 - 20,50 m, 21,25- 21,30m,
21,90 - 21,95 m and between 28,70 - 29,00 m
and 29,60 - 30,00 m are presentpositionswith
a graphiticsubstanceand with some flakes of
pyrrhotitetogeth,r. The .:tructweis banking
and schistosesnd locallyarc this rock folded
by the folds of o cm, mm amplitude. The aver-
age gradientof thisnfoliaSionis 500 - 60°
about, but locally0- - 10 only.

stronglyquartzy.little bi chloritic
and littlebit seritic schistwith a lot of
flakes nyrrhotiteon the plates of this fo-




liation. The averagegradientof this foli-
ation is 500 about.

The chloritic,phylliticand graphiticschist,
locallywith a lot of schliersand pel)?tsof
q artz (secretion). Some positionsor-inter-
calationshave more strong a graphitic Dig-
mentation (substance)with a lot of flakes of
Dyrrhotitetogether (in examplebetween31,40 -
-31,55 m, 32,70 - 33,10 m and 36,00 - 37,10m).
The structureis phacoidal-schistooe,but lo
cally myllonitic,pell-melltectonicand myll-
onitic sones).

The stronglychloritic,locallybiotiticand
seritic,garnet phylliticmica schistwith a
phacoidal-schistosestructure. This rock has
a lot of grains of garnet. he averagegrad-




ient of this foliationis 60 a»out. This
rock is very s-ronglyfolded locally too. Be-
tween 40,90 - 41,30 m and between46,00 - 46,35m
are presentthe positionsof a chloritic,phyl-
litic and graphiticschist as well as in 33,40 -

32,20 - 33,40•
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37,40 n.
Between 59,10 - 59,30 m and be':ween67,00 -
67, me9.rer:resentsome -.ositionsof a white

barreriYouff.tz.

The stronglychloriticand biotiticgreenschist
with a lot of little schliersand little in-
tercalationsof a ouartz or quartz-fldspatic
matrix too. Some flakes or flat chambresof
FeS are presentlocallyonly. Garnet isn't
present. The structureis schistoseand phac-
oidal-schistose. This rock is folded locally
too by the detail folding of a mm and cm am-
plitude.,The ateragegradientof this foliat-
ion is 70' - 80 about.

The stronglychloriticand biotitic,garnet,
nhylliticmica schist as well as in 37,40 -
67,50 m but with much more littlegrains of garn
et.

The chloriticand amphiboliticgneissicgreen-
schist,locallywith some little intercalations
which have much more quartz-feldspaticmatrix.
The structureof this rock is parallelschist-
ose and sheetirigand locally is this rock very
stronglyfo1ded by the folds of a mm, cm and
dm amplitude. he avsrageFradientof thgi

foliationis 50 - 60 about, but 00 - 10 lfl-
ca.ly too.

	

84,80 - 106,80 The biotitic,chloriticand amphibolitic,car-
boratickeratophyreschist. The structureis
massive and sheeting.

	

106,80 - 221,60 The motley serie of an amplYibc1i'fc,biotitic
and stronglychloriticgneissicgreenschist
and of an amphiboliticand chloriticand bio-
titic gneiss,which have a phacoidal-schistose
and schistosestructure tndwhich are very
stronglyfolded locallyby the folds of a mm,
cm and dm amplitude. Some lottle positionsof
a white, barren, secretionquartz locally
present too (in examplebetween 123,50 - 123,60
m, 135,10 - 133,25 m, 151,30- 151,50m, 159,60-
159,75m, 176,80 - 177,00m., The avsrage grad-
ient of this f8liatip is 70' and 80 around,
but locally 50 - 60 about too.
Between 115,50 - 115,85m, 135,10- 135,50 m,
145,40- 145,70m, 151,30 - 160,00m,
143,20 - 143,60 m, 158,50- 158,90m,
159,10 - 159,40 m, 187,40 - 187,90m,.
194,50 - 195,50m, 198,70 - 199,60m,
199,90 - 200,20m, 204,70 - 205,50m,
208,10 - 209,00m, 211,7')- 213,30m,
215,50 - 215,70m, 221,70 - 221,80m
are presentpositionsof a keratophyreot kera-
tophyre schistwith a lot of or not much aci-
cular or rodlik=ror-hyroblastsof hornblende
an''with grains of garnet and locallywith FeS2
or FeS too but scarelyonly,

67,50 - 70,20

70,20 - 73,50

73,30 - 84,H0
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221 60 - 224.,81 7he chloritic,biotiticand amphiboljticgneiss-
ic greenschistwithout garnet,with a lot of
schliers,sositionsor intercalationsof a
quartz or quartz-feldspaticmatrix and with
a lot of spnts or grains of some carbonates
(ancerite-dolomite).Some poor impregnatron
of FeS msstly is present locallytoo. In
22 2 2m 2 cm , in 22 m 2 - cm' and in
22 m 1 cm are present some little posi-




tions of a strong impregnationof FeS2 mostly
in a quartzite. Between 224,40 - 224,50m
and between 224,60 - 224,70m are presentpos-
itions of a white, harren secretionquartz.
The structureis schistoseand phacoidal-schist-
ose. The averagegradient og this foliation
is 60° about, but locally 70 and more. This
rock is stronglyfolded locallytoo. The result
of the chemicalanalyse from this positionbe-
tween 222,15 - 224,85m is:
1) Cu =

Zn =
S=

22 85 - 225 15 The vcry str-ng impregnationof FeS, mostly in
4,70,17 quaT.tzite.The structureis massiirnand the

textureis cataclasticand porphyric.
The result of the chemicalanalysefrom this
positionbetween 224,85 - 225,15m is:

Cu = c;
Zn =
S=

225 1, - 221,50 The stronglychloriticand amphibol'ic green-
schistwith a lot of rodl,keand acicularpor--
phyroblastsof hornblende. In 225 40 - 22 8 m
and in 22 20 m 2 m are some positionsof
a strong impre nation of FeS, mostly in quartz-
ite. In this rock are preset also some grains
or schliersof FeS2 but some amorphiclittle
fo-ms or flakes of FeS too. Very s-are is pre-
sent CuFeS2 too.The structureis phacoidal
mostly and a textureis blastoporphyric.
The result of the chemicalanalysefrom this
positionbetween 225,15 - 225,50m is:

Cu =
Zn =
S=

225 50 - 225 80


225,80 - 233,70

The very strong impregnationof FeS„ mostly in
ouartzte. The structureis massiv and the
textureis cataclastic.
The result of the chemicalanalysefrom this

between225,50 - 225,80m is:
Cu = Vi
Zn =

=

The strongly biotitic (weakJybiotitic
green mica schistwith a lot of schlierspellets
and little intercalationsof a quartz and locallj
only of a quartz-feldspaticrnatrix.The struc-
ture is phacoidal,phacoicLl-schistoseand
-aculose-schistose.Locally i his sock folded
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233,70 - 240,20

240,20- 244,30

244,30 - 247,80

247,80 - 248,90

248,90 - 251,50

251,50 - 253,20

too. In this rock are
d»omorphicand allotrio
and locally auto=phic
ient of ths follation
locally30 - 40° about
The result of the chemi
positionbetween 225,80

225,80 - 227,15m:
Cu =
Zn =
S = r;0"
between 227,15- 230,00m:
Cu =
Zn =
S =

The chloritic,seriticend littlebit talcic
phylliticschistwith phacoid:1-schistosestruc
ture and which is very stronglyfolded by the
detail folds of a mm, cm and dm amplituds. The
averagegradient of ts follationis 60 about.
Between 237,10 - 237,20m ard between 237,25 -
237,35m 2re nresentso e intercalationswith a
graphiticpigmentation(substance),but not so
strong,with not very much littleflakes of
pyrrhotitetorether. The flakes -f pyrrhotite
leaning on tne plates of foliation. These
graphiticinterealationsare very detail folded
too.

The keratonhyre(para),with some 1,ttle flat
chambresor little schliersor little inter-
calotionsof a chloritic-seriticmatrix and
with some grains of garnet nore scare with

sone little rodlikeand acicularnorphyroblasts
of hornble.de. The struct.ureis Zheetingand
banki8g. T)qeaveraregradienrof thin fol'ation
is 50 - 60' about.

The phyllitic,chloritic,seriticand ouartzy
mica schist with a lot of grains of garnet.
Some rodlike or acicular oorphyroblastsof
hornblendeare presentlocallytoo, The struc-
ture is banking and acheeting. Between 245,60 -
245,80m and between 216,40- 24,55 m are
present some positionsof a white, barren sec-
retion uarts. Th8 averagegradient of tis fol
iation is 50 - 60 about, but locally 40 -
45 anly.

The keratophyre,with gome grains of garnet.
The structureis massivemos ly.

'Thephyllitic,chloriticand seriticquartzy
mica schist as well as in 244,30 - 247,80m.,
Ths averagegradi-ntof this foliationis 70- -
75 , but 80° about too.

The chloritic,seriticand ouartzyphyllitic
schist or phyllitelike in 233,70- 240,20 m,
locally only with some little schliersand
very little intercalationswith a graphitic
substance(in examplein 252,50m around).

presentver- much hypi-
morphic grains of FeSo
too. rne sveragegråd-

is 50° - 60 atout, but
too.
cal analysefrom this
- 230,00m are:
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253,20 - 253,70

Th8 averagegradientof his foliationis 50° -
60 about.

The gray and bright gray quartzitewith a lot
of little thin intercalationsor schlierswith
more stronglygraphiticpigmentation. Some
very littlehypidiomorphicgrains of FeS, are
presentlocallyand scare only. On the tlates
of a foliationare presentsome very little
flakes of sericite. The structureis sheeting
and banking. T13.eav-Eagegradientof this
foliationis 60 - 65 around.

This boreholeno. 180 was stoppedat 253,70m on July 15th 1970
at 11.20 a.m.

(MiloshMotys).
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BOREHOLSNO. 149 GRIMSDALEN.

The brief petrograficaldescription.

0,00 - 12,10

12,10 - 13,30

13,30 - 2u,10

26,10 - 29,40

29,40 - 37,20

37,20 - 40,00

40,00 - 41,40

The amphiboliticand little bit cloritic
greenschiestwith a lot of little inter-
calationsand schliersof a quartz-felspa-
tic matrix. Locallyare present some sch-.
liers or pelletsor chambersof biotiteE.
flakes. Some carbonates(ancerite)are
scarelypresenttoo. Some chambresor schliers
of soiste-epidoteminerals are situatedlocally
too. The structureof this rock is schistose,
banking a,d sheetingtoo. This rock is folded
oftenlyby the folds of a dm, cm and mm ampli-
tude. The averagegradie-_tof this foliation
is 500 about.

2.hecloritic,amphibolit.cand feldspatic
greenschiestwith some little flakes of biotite
too. Locallyare present some schliersand
pellets of a quartz-feldspaticmatrix, offent-
ly with some irregulargrains of ancerite.
j=hestructureis maculose and scarely sehist-
ose too.

The amphiboliticand chloritisgreenschiestwith
flakes of biotiteas well as in 0,00 - 12,10 m.
Th8 average gradientof t4is foliationis 800 -
85 about, but locally50 o ly.
In 25,50m is presenta positionof a secretion
uartz (barren)with some chambersdf carbon-
atic on the bordersaround.

æhe cloritic,amphiboliticgreenschiestwith
flake2 of biotiteas well as in 13,50 - 26,10 m
but with a lot of little frains of garnet to8.
ThR average gradientof this foliationis 80 -
85' around.

The chloriticand amphiboliticgreenschist
as well as in 0,00 - 12,10 m , but with not
so much flakes of biotite. pe averagegrad-
ient of this foliationis 80 around.
Between 30,10 - 51,20 m is nresenta position
of a hornblendegneiss,with acicularand rod-
like porphyroblastsof hornblendewhich have
a little bit clear grain clongation. Some pel-
lets or chambresor schliersof secretion(luartz
togetherwith ancerite (carbonates)are present
locally too (in example in 54,50m).

The hornblendeEneiss with not much chlorite
too. The struct.).reis schistoseor sheeting.
Locally are presentsome schliersor pellets
of a auartz feldspaticmatrix. Vie average
gradient of this foliationis 85' about.

The chloriticand amphibolitic,feldspatic
greenschistwith maculose structureas well as
in 12,10 - 13,30 m.
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41,40 - 41,80

41,80 - 52,00

52,00 - 55,80

55,80 - 58,00

58,00 - 60,50

60,30 - 68,50

68,50 - 71,10

•
71,10 - 1 60

71,60 - 86,40

86,40 - b8,20

88,20 - 91,50

The amphibolitickaratophyrewith a lot of
little grains of garnet too. The structureis
massive and a tectureis blastoporphyric.

cloriticand amphiboliticgreenschistas
well as in 0,00 - 12,10 m, bat withnot so muc'l
flakes of biotite. Locallyare present some
positions (intercalationsof quartziteand
more oftenlyof a keratophyrewith rodlike and
acicularporphyroblastsof hornblendeand wilh
some grains of garnet. Some hypidiomorphic
grains of FeSo are present locallytoo.
ThR averagegt'adientof this foliationis 80o
85v about.

The hornblendegneiss as well as in 37,20 -
40,00 m.

The chloritic, amphiboliticgneissic schist
as well as in 0,00 - 12,10 m, but not with
so much flakes of biotite. pe averagegrad-
ient of this foliationis 75 around.

The chloritic, amphiboliticand feldspatic
gre-nschistwith a maculose structureas well
as in 12,10 - 1,30 m.

The chloriticand amphiboliticgreenschist
as well as in 0,00 - 1L,10 m, but with not so
much Ilakes o• biotite._2he aprage cradient
of tn s follationis 80-and 85 about.
1n 65,55 - 05,45 m is presenta positionof a
metaceratophyrewith soe inchesionsof a zoi-

matrix and with some little cha-
mbres and irregularpelLets of fyrrhotite.

The amphiboliticgneiss with some grains of
garnet and with acicularand rodlikeporphyr-
oblasts of hornblendeas well as in 57,20 -
40,00m. The averagegradient of this foliation
is 80 about.

j=hekeratophyrewith some rodlikeand acicular
porphyrDb1astsof hornblende,without clear
grain clongationand with some small grains of
garnet too. The structureis massive and little
bit sheeting. j2hetectureis blastoporphyric.

The motley serie of the chloriticand amphib-
olitic grecnschistas well as in 0,00 - 12,10 m,
with a lot of interkalationsof the keratophyre
each is the same as in 41,40 - 41,80 m. oThe
averagegradient of tnis foliationis 70
around.

ihe hornblendekeratophyreas well as in 41,40 -
41,80 m.

The keratophyreas well as in 71,10 - 71,60 m
mostly.
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91,30 - 104,90

1.4,90 - 110,90

110,90 - 114,40

114,40 - 146,4U

146 40 - 147 00


Mo'n
•

147,00 - 147,15

2ne matley serie of the chloriticand amphi-
boliticgreenschistas well as in 11,60 - 86,40
m. In 96,20 - 96,80 m is presentmore thick
positionof xeratophyrewith hornblendeacicular
porphyroblasts. Between 93,00 - 94,60 m are
present some little grains of magnetite.
In 99,80 m is presenta positionof secretion
quarz together soTe hypidiomorphicand

idiomorphicgrains of p:friteon the Jorders
around.
Ths aver,8.gegradient of thisfoliationis
70 - 80 around.

2ne amphlboliticand chloriticgneissicschist
with flakes or chambresof flakes of biotite
an,Lwith a poor impregnationof FeS0 mostly only
The structureis schistoseand banking6 The av-
erage gradientof this foliationis 80 about.

The chloriticand amphiboliticg:xeissicschist
with a lot o. little grains of garnet and with
a maculose or sheeting-maulosestructure.

The motley serie of the chloriticand amphiPol-
it c greenschist(like in 0,00-12,10m) and of
the amphiboliticand cloriticgneiss and gneis-
sic schicrtwith a lot of grains of garnet and w
with some intercalationsor positionsof ker-
atophyre (like in 71,10 - 71,60 m, in example
in 118,0 - 118,90m, 119,90 - 121,50 m, 125,30-
12),90 m, 126,00 - 126,70m, 128,00 - 129,50m,
137,00 - 157,40m, 140,20 - 141,10m. ,The a.-
erage gradientof this follationts 75' - 85
about. Locally is this tock folded -Loo. Some
pelletsand schliersof a white barren secretion
quartz are locallypresent too. Between141,10-
141,20m is presenta positionof a secretion
quartz.

J2hevery strong impregnationnifpyrite mostly in
a quartzite. The structureis massive and the
tecture is mataclasticmostly.
The result of tne analysefro:ntnis positions
between146,40 - 147,00m is:
Cu=0,a%
Zh=411W
S =30.5 50

The coarse-grainedamphiboliticgrenstone
very stronglyinfiltratedby quartz-feldspatic
matrix.
The result of the chemicalanalysefrom this
positionbetween 14,00 - 147,15m is:
2) Cu =


Zn =
=

10

0,90

2,75

5;


%

147 15 - 147,30 .2hev._rystrong impregnationof .21ej2mostly
4/5», li.e in 14/,60 147,15m.

J1heresult of the chemicalanalysefrom tnis
positionsbetween 147,72)- 147,50m is:
5) Cu = Q25 ';;

Zn =3.60 2.
5 =38,50
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147,50 - 147 6.

0/.10n7
The coarse-grainedgneiss,amphiboliticand
cloritidwith tLe big rodlikeand acicular
porphyroblasZsof hornblendeand with a very
strong infiltrationof auaftz-ieldsatic
matrix. uome poor impregnutionand some little
schliersof littlebit strong impregnationof
PeS, mostly (weaklywith Fe'Sand very scarce
with Cu_ceJ,)are preselfllocallytoo. 2he
structureis massive and little bit sheeting
too,thetextureis blastoporphyric.
The result of the chemicalanalysefrom this
positionbetween147,3i - 147,60 m is:

Cu = ao7 %
Zn = Z6.9

S = 3,5o %

The strong impregnationof FeS, mostly and
weakly with the other sulphideb(like FeS and
ZnS, and very scare with CuFeS too).
ihe result of tse chemicalanalysefrom this
positionbetween 147,60 - 147,90m is:

Uu =ag.3%
Zn =.MO

=3775

147 60 - 147 0

4,30m

141, - 148 40

gOsi

•

The stronglychloritichornblendegreenschist
with a lot of eirgerfodlikeand acicularpor-
phyroblastsof hornblendeand with flakes of
very flaz chambresof flakes of biotite. Lo-
cally are present some intercalati2nsof meta-
quartzitewith a strongimpregnationof FeS,
with ZnS, FeS and scarceCuFeS, toghether(1n
examrlebetween 148,12 - 148,14m and between
148,24 - 148,50). Between148,30 - 148,40m
is presentmore strong infiltrationof quartz-
feldspazicmatrix. In this rock are present
very poor impregnationof FeS,,FeSand scarce
of CuFeS, (some little amorph1cforms) or of
ZnS. Thb structureis sheetingand textureis
blastoporpnyricwith little bit clear grain
clongation.
The result of the chemicalanalysefrom this
positionbetween 141,90 - 148,40 m is:

Cu = 0,35 %
Zn =3,00 %
S = /koo

1 8 0 - 1 8 5 Phe strong impregnationof FeS„ mostly in meta-
CWA, quartzite,with some amorphictorms(little)of

CuFeS„ but scarcelyonly and with ZnS and FeS
scarelytoo. The result of the chemicalanalyse
from this positionbetween148,40 - 148,75m is:

Cu =0,55 13
Zn =3,20 iu
S =32,50

148,75 - 149,00 The stronglychloriticambbiboliticgneissic
greenschistwith a lot of budine-chambresor
pelletsof a barrensecretionquartz. Some
sulphides(FeS or FeS0) are presenttoo but
very scare only. The Structureis pell-melland
phacoidal-schistose.
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149,00 - 150,05

150 05 - 151 15
4/0,4

The amphibolitickeratophyrerock, scarcely
with some flake of biotite too and with a mas-
sive or pell-mellstructure,but more with a
fluidialstr-cture. Hornblendecreats some smal:
acicularand rodlikeporphyroblastswith a littl‘
bit clear grain clongatin (alonga fluidial or
rope structure). Some sulphidesare present
very scarce only.
The result of the chemicalanalysefrom this
positionbetween148,75- 150,05m is:
å) Cu = 000 %

Zn .aoo %
S =100 %

The stronglychloritic,biotiticand little bit
hornblendegneissicgreenschistwith a little
grains of garnet. Locally in this rock is pre-
sent a more stronginfiltrationof a quartz-
feldspaticmatrix. All this positionof this
rock has a not so poor impregnationof sulphides
(Fe50,FeS but scarcelywitL ZnS and CuFeS0
together). Some chambresor schliersor pb11-
ets of ouartz are presentlocallytoo. The struc
ture is phacoidaland phacoidalschistose.
The result of the chemicalanalysefrom this
positionis:
9) Cu = 1/7 %

Zn =Z30 %
S =17o0 .

1 •1 - 1 0 The very stronr i-ipregnationof FeS, mostly in
eilern

quartziteas wel1 as in 146,40- 147,00m.
The result of the chemicalanalysefrom this
positionbetween151,15 - 151,30m is:

Cu = 0.52%
Zn =3,40 %
S =38,5o

151 30 - 151 65 The stronglychloritic,biotiticand little bit
03.5:n hornblendeEneissicgreenschistwith some im-
/ pregnationof a sulphidesas well as in 150,05 -

151,15m. ,The 8veragegradientof this folia-
tion is 80'- 85 about.
The result of the chemicalanalysefrom this
positionbetween 151,30 - 151,65m is:

Cu = 010 %
Zn =100 %
S =2o00

151,65 - 158,75 The stronglychloriticand biotiticgneissic
greenschistar well as in 150,05 - 151,15 m
but wuth very, very poor and weak impregnationof
sulphides(FeS0)only. The axeragegradient
of this foliat4onis 800 - 85 about. The
result of the chemicalanalysefrom this position
between 151,65 - 153,00m is:

Cu =0,05 %
Zn =0,20 %
S =4.50

158,75 - 169,10 The chloritic,seriticmica schist with irreg-
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169,10 - 169,65

ular grains of garnet and locallyonly with
some rodlikeand acicularporphyroblastsof horn,
blende a-d with a lot of schliersand pellets
of a white barren clecretionquartz. The struct-
ure is parallelschistoseand locallyphacoidal-
schistoss. Ths averagegradientof this foliatit
on is 65 - 80 about. Between 161,40 - 161,55m
and between162,30 - 162,35m are present the
positions_witha poor graphiticsubstancetog-
ether and with some very little flakes of pyr-
rhotite,but not so much.
Between 163,40 - 164,30m is presenta position
of metaquartzite(barrenonly). Between166,00 -
166,40 m is presenta positionof a white barren
secretionouartz.

The metakeratophyrewith a lot of grains of gar-
net. The structureis massive. Some ore sul-
phides isn't present.

This boreholewas stoppedat 169,65m on July
8th 1970 at 7 p.m.

(MiloshMotys)
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102,05 - 107,80

107,80 - 111,10

The sericitic-cloritic,hornblende-garnetkeratophyreschist(ke-
ratophyre tunhitic ot tuphic material mostly),withsome small
acicular and rodlike porphyroblastsof hornblendeand with some
irregular,crushedgrains of garnet(themaximally grain sire is
- 1 cm in average). Some ore sulphides are present scarcely

only(Fe32).The total structureof this rock is fluidal-schisto-
se and blastoporph,ric-schistose.The total colour of this reck is
white gray,locallylittle bit green white gray toc. The average
gradient of this rock cleavage is 80°- 85° about.

The strongly chloritic,quartzyand carbonaticmica schist,with
a lot of schliers,pelletsand spots of quartz,withmuch spots or
irregulargrains of carbonates(dolomite-ankerite?) locally too
with flakes of biotite(oftenlyacumulatedin scme little schliers
or pellets)and with not much small hypidiomorphicor allotrio-
morphic grains of FeS2. Some ore sulphidesimpregnationis very
poor and weak totally.The average total structureof this rock
is maculose,phacoidaland phacoidal-schistose.The total colour
of this rock is little bit green-grayand bright green-gray.The
average gradient of this reck cleavageis 80° about.

The sericiticand little bit chloritic,garnetand locally horn-
blende keratophyreschist,for the other as well as in 102,o5

107,80m,butlocally with little bit more big crushed grains
of garnet. The average gradient of this rock cleavage is 70°- 80,
but locally 550and 600 round.

•
111,10 - 118,80

This borehole nr. 168. was stoped at 118,80m.

30.10.1969M.Motys



•
•

 T
he

pe
tr

og
ra

fic
al

pr
of

ile
of

th
e

bo
re

ho
le

•  n
r.

16
8.

,G
rim

sd
al

en

4
i

.F.
"i:

:
;•

:,-
41

4
-1

-ii
i


F
44

9•1
ln

:
!I

yl
i

R
Ir

,..
in

cr
an

-
nr

ic
ri

...
...

..

'



fiz
er

s:
/?

P
nC

fl
sc

ht
.5

74

,;
ra

• k
?L

.t

yr
yc

li
ri

c
ps

;h
-a

sc
hi

rt
pA

id
/,

2%
nf

lr
a

si
-h

 C
ez

t
.2

.
»4

/4
7.

;C
:

tw
ic

a
,o

4j
r/

r:
Y

.
ra

z
.

:r
t

.

cr
)

r7
/7

:C
F

C
37

P
,C

C
I

.5
C

-Æ
C

el

fil
i

tk
i.X

ts
,&

44
%

1
N

s.
N

I\%
N

.
-\

:\k
\

H
\ S
‘k

‘b
li1

/4
::.

t.N
4‘

14
\HINL

\t;
\:i

sa
ll

.. gn
e1

:5
-

b
nn

az
io

rn
bl

en
ei

'e
-f

ar
ne

t
.ie

na
lc

w
>

r:
F

D
C

é

se
.h

zi
-E

•



quartz

	 ‘Boy 	

o 


,

9

il
/
- _  f

•

eO
I I

•

-'1)

O

k
, 01 ,e

/
e-

D * /

105 ‘5)-

fl,s borgAofe souvelmidette af fit,tom

	 pearivie

-• Tprartzdeg :

,i.

1
91.tar. Z

9

	 th /

t,..,

,,,
smariz



2

in 111•
Isga

(.1—
r

'

•

• 
f

	

.4a• r

	

••• •

4/6!113. fr,""1914 '

f/ri
Y sI

/

_-_-

<75
/

0

0

0

ss

ve
.1; •3

G v '

t nne

„ e
95

/

Lurwii
0
7==



S—tørke I

S—tørke II

DRIFTSANALYSER
FOLLDAL VERK A/S

1946.5tdTatt 	

Sikt I Anmerkning

C9 7 . 170 7 c), 


8( / n e

C, 5-<,

67- 4' c.?..

2, 3 .1.

I% Cu Zn S Fe ISkift:

Rågods, tørt

u—konsentrat

u—avgang

Zn—konsentrat

Zn—avgang

S—konsentrat

S—avgang

Fe—konsentrat

Fe—avgang

Cu—tørke

f Zn—tørke

I I I I I
AEP, 


Folldal Verk 	 19 

•

EtrinfR, HAJW



FOLLDAL VERK AA

TBE BOREEDLE BR. 166. , Grimsdalen

The petrograficaldescription.

0,00 - 8,70 The chloritic,amphiboliticgneisic schist,witha lot of rodlike and
acicular little porphyroblastsof the hornblende9locallyonly with
some,smallirregular grain $ of garnet and with quartz-feldspar
bassement matter(thisrock is very stronay infiltratedby quartz-
feldspar matter).Thetotal structnre of this rock is blastoporphyric
and blastoporphyric-schistosewith the little bit clear total grain
clongationof the hornblende porphyroblasts.Some hornblende porphy-
roblasts but leaning trahsversaltoo. The total colour of thia rock
is bright green-grayor white green-grey.The average gradient of
this rock cleavage is 750 about.

8,70 - 9,70 The keratophyrerock with very much very little porphyroblasts
(acicularand rodlike) of hornblende and scarce only with some very
little grains of garnet and with some thin little intercalationsof
the chloritic,amphiboliticEneisic schist(aswell as in 0900 - 8,70m)
The total structure of this rock is blastoophiticand hlastoporphyric
with little bit clear totally grain clongation(oflittle hornblende
porphyroblasts)anA.with little bit clear total schistositylocally
too. The total colour of this rock is bright or white green-gray.
The average gradient of this the total rock cleavage is 750 about.

9,70 - 12,00 The chloritic,amphiboliticgneisic schist as well as in 0900 - 8,70m.
The average gradient of this the total foliationis 70°- 750 about,
but locally is this reck folded by the flat or locally also by the
little bit more slip folds of the DM,CM and MM amplitude»

Between 10,90 - 11,30m is present some position of the keratophyre
rock with a let of hornblendeacicular or rodlike porphyroblasts
ard with much small grains of the pink garnet. This rock has the
blastoporphyricand porphyric structurewithot some clear total
grain clongation.The total colour of this rock is white gray.

12,00 - 16,20 The strongly chleritic,cuartzymica schist,witha lot of little
schliers,littleirregularintercalations,spotsand-little pellets
of quartz,withmuch enougb little hyridiomorphicar allotriomorphia
grains of Fe04-Fe205and scarce only with some small flakes of bioti-
te and very scarce with some little acicularporphyroblastsof the
hornblende.Somelittlephypidiomorphicor allotriomorphicgrains of
pyrite are locally present too,but very searce only. This rock has
the fluidal-schistoseand locally little bit phacoidal schistose
structure.The total colour of this rock is green-grayand little
bit bright green-gray.Locally is this rock folded by the little bit
flat,but locally more slip folds of the DM,CM and of the MW ampli-
tude too. The average gradient of this rock cleavage is 60°,but
somewhere 650 and 400- 500 too.
Between 14,20 - 14,60m is preeent some positionof the keratophyre
as well*as in 8,70 - 9,70m.
Between 15,60 - 15,85m is present the positionof the tectonic
quartz breccie with a lot of grairs,spotsor schliers of carbona-
tes(dolomiteancerite) and with very much scliers,pelletsor irre-
gulat intercalationsof chlorite or some inclusions of'the strong-
ly chloritic,quartzymica schist. Locally are present some small
hypidiomorphicand scarce idiomorphicgrains of FeS2.

16920 - 18,00 The loss of the borehole's core.(tectoniczone ?).

18,00 - 19910 The strongly chloritic,quartzymica schist as well as in 12,00 -
- 16,20m. The average gradient of this foliationis 65° - 70° about.

•
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19,10 - 20,00 The keraterhyre nerk as well as in 5,70 - 9,70m.

20,00 - 21,70 The loss of the berehole's core (the toctonic zone ?).

21,70 - 22,00 The strongly chloritic,quartzy mica schist as well as in 12,00 -
- 16 ,20m. The average gradient of this rock cleavage is 65°- 70°
about.

72,00 - 22,25 The white hydrothermal harren tuartz.
22,25 22,45 The keratorhyre reck as well as in 8,70 - 9,70m.

22,45 - 22,60 The tuartz tectoric breccie,with a lot of inclusions kYrthe strong-
ly chloritic,cuartzy schist,with some spots or rellets of zoisite-
enilotic matter and very scarce with some hypidiomorphic grains of
nyrite.

22,60 - 34,R0 The strongly chloritic,ouartzy mica schist,with a lot of little
schliers,reilets dr lictlelmostly irregular intercalations and
small srots too of the quartz,locally with not much little rodli-
ke cr acicular rorrhyroblasts cf hprnhlende and very scarre with
seme small flakes of biotite. In chis rock are present some little
hypidiomerthidc or allotriomorrhic grains of Fe0+Fe203 and some
hyniliomorphic,allotriomorphtc and searcely automorphic grains of
FeSc. This impregnation is very rper and weak,wiyhout importance.
Lochlly are present seme little schliers or little intercalations
of the chloritic,aluphibolitic gneisir schist,infiltrated by the
ouartz feldsnar matter,with much more rodlike and acicular rorphy-
rehLasts of hernhlende. The total structure cfthis rock is rore-
schistcse and nhaccidal-schistose,lotally is this rock vierystrong-
ly folled by the siir folds of the DM,CY and MM amtlitude. The to-
tal eetour cr thts rctk is green-gray and litYe bit bright green-
rray. The arerare gradient cf this foUatlen is 650 about.
in 24,51 - 27,50m,between 27190 - 30,50m and between 31,00 - 53,00m
is *h.elossig of the borehcle's rore.

34,80 - 57,60 The chloritie,amrhibolitir ,ouartzy gneisic schist,with a lot of
aeicular and rodlike porrhyroblasts of horrblende,which are

!ocally with cear tctal grain clonghtion. In this rock are nresent
seme small mostly irrerular grairs of garnet. Some acieular or
rodiike norryrehl.asts of hornblende are transversal toc. In this
reci:are present sewe vdry weak ard rocr imprerration of FeS2most-
ly(heni!icwernhic,a1lotriomorchic a-d ccarce only idiomerphic
rriii-.$).The nyrite cceat also scwe small flakes which are situa-
ted on the olahes cf the fcliation mostly. The total structure of
this rock is blastonorrhiric-schistose,with the little bit clear
total grain clonration. The total colour of this rock is bright
rreen-gray and green-gray. The average gradient of this rock clea-
vage is 55' round.

37“60 - 40.55 The strenrly chiorti c,euartzy mi-a very Pccr imnreg-
racicr ac well as in 22,60 - 34,8flm.The average gradiert cf tbie
the tetal reck cleavsge is 530-55c a.fleut.The little hit strenrly
slir ec'd!rr is nresent wpstly ter. Locally are present scme myl-
ionitic schlierh a-d little intercalaticns.

40,55- 14950 The lass ef the borehale's ccre(the tectenic zone ?).

44,50 - 45,20 The keratophyre recP as well as in 8,70 - 9,70m,hut with more
tre acicular er rodlike norrhyrchlasts of hcrnblende and

with much more ci)Irri!tein. The total structure is more blasteonhi-
tic-schistose.

The strerrly rrieritic,nuartzy mica sthist as well as in 27,60 -
- 34,90m,but lecafly with more small acicular er rellike nornhy,
reblasts of the herrblende. Tha average gradiert cf this foliation
is 550 a'nout.

4 45,70 40,60
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The result of the chemical analyse of this ore position betweee
84,15 - 84,65m is : Cu = 0 20 Zn = ,0 o and S = 2 ,16 .

The total core recovery of this rock position between 84,15 -
- 84,65m is : 51% about.

84,65 - 85,50 The strongly chloritic,amphiboliticgneisic mica schist as well as
in 77,00 - 83,35m.The average gradient of this foliationis 55°
about.
The result of the chemical analyse of this rock positionbetween
84,65 - 85,50m is : Cu = 0,02% , Zn = 0,50% and S = 8,50% .
The total core reco recovery of this rock positionbetween 84,65 -
85,50m is : 51% about.

The very strong:impregnationof Fe32 mostly as well as in 84,15 -
84,65M,butmore compact and without some schliersor pellets of

the quartz matter.
The result of the chemical analyse of this ore positionbetween
85,50 - 85,90m is : Cu = 0,12o , Zn = , 00 and S = 76, 0 .
The total core recovery of this ore position between 85,50 - 85,90m
is : 51% about.

The strongly chloritio,amphiboliticgneisic micaschistas well as
in 77,00 - 83,35m.The average gradient of this foliation is
50°- 550 about.
The result of the chemical analyse of this rock positionbetween
85,90 - 86,10mis : Cu = o,06% Zn = 1,60% and S = 11,55% .
The total core recovery of this ore position between 85,90 -
86,10m is 51% about.

The very streng impregnationof Fe32 mostly as well as in 85,50 -
85,90m.

The result of the chemical analyse of this ore positionbetween
86 ,10 - 87,45mis : Cu = o,22 , Zn = 4,60% and S = ,00 .

The total core recovery of this ore pcsition between 86,10 -
- 87,45m is : 51% about.

The very strong impregnationof Fe32 mostly in the strongly chlori-
tic,amphiboliticand quartzygneisicmica schist. The pyrite
creat some small hypidiomorphic,allotriomorphicand scarcely
idiomorphicgrains,whichare acumulated in the sciliers,pellets
and some long areithin lenticles,parellelwith the clear total
schistosity.Round of these pyritic grains are situated some micro-
scopic amorphic forms or allotriomorphicgrains of ZnS,FeS and
CuFeS2. Locally CuFeS2 cceat some much more big amorphic forms
which size is 0,5mm and scarcely imm and more. In this rock are
present locally little bit flakes of biotite and hornblende creat
much little acicular or rodlike porphyroblasts,whichhave the
little bit clear total grain clongation.The total structure of
this rock is blastoporphyric-schistose.The total colour of this
rock is green-grayand more dark green-gray.The average gradient
of this rock cleavage is 550 about.
The result of the chemical analyse of this strongly impregnated
Position between 87,45- 87,85mis : Cu = 2, 2 , Zn = ,6 o and
s = 31,08% .

The total core recovery of this impregnatedrock positionbetween
87,45- 87,85mis : 72% about.

The very strongly chloritic,quartzymica schist,locallyonly with
some little acicular and rodlike porphyroblastsof hornblende,wit-
hout some total orientationmostly. Some schliers and pellets,
snots and little irregular intercalationscreat quartz matter. In
this rock are present a lot of little and small hypidiomorphicand
allotriomorphic,butlocally scarcely idiomorphicgrains of Fe32•
mostly. This sulphidic impregnationis very poor and weak totally

85,50 - 8 , 0

440.72.

•
85,90- 86,10

86,10- 87,45

87,45 - 87,8J_

•

87,85 - 96,85
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only. The structureof this rock is phacoidallphacoidalschistose,
but locally pell-mall only. The total colour of this rock is bright
green-gray.The average gradient of this the total rock cleavage
is 500 about.
Between 88,80 - 90,00m is the lossing
of the cere of this borehole(perhapsthe strong tectonic zones).
The result of the chemical analyse of this rock position between
87,85 - 88,55m is : Cu - o,15% Zn fl0,90% and S a 2,40% •
The total core recovery of this rock positionbetween 87,85 -
- 96,85m is : 38% about.

This borehold was stoped at 96,85m.

•

•

•

25.10.1969M.Motys
•
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THE BOREHOLE nr. 165 , Grimedalen

The petrograficaldescription.

0,00 - 15, 20 The amphibolitic,littlebit chloritic,muskoviticand biotitic(often-
ly deferificated)andlocally garnetgnasicschist.The bassenent
matteris quartz and quartz-feldspar.In thisrockare presenta
lot of small rodlike or acicular porphyroblasts,ofhornblende,which
have some littlebit clear grain clongation.Locallyare presentsome
small grains of Rarnet,mostlyhypidiomorphicor allotriomorphic.
Scarce only are present some little idiomorphicgrainaof Pe04-Fe203,
whichare oftenly little bit deformatedtoo.Someore sulphides
are presentvery scarce only or isn'tpresent.Locallyare present
some sdlliersor little,mostlyirregularintercalationeaf mylloni-
tic matter,oftenlywithsome graphitic substance(examplein 12,75m
about).The total structure of this reck is porphyroblasticand
fluidal-porphyroblastic.The total colour of this rock is bright
gray or oftenly bright,littlebit green-gray.The averagegradient
of this foliation,alonggrain clongationmostly is 500about.

The keratophyre,withlittle bit sericite,withnot much littlerodli-
ke or acicularporphyroblastsof hornblendeand with not much too
hypidiomorphicor allotriomorphicgrains of gernet. The totaletruc-
ture of this rock is porphyroblasticwith little bit cleargrain
clongation only. Some ore sulphidicmineralisationisn'tpresent
mostly. The total average colour of this rock is very bright•grayor
white gray. The angle of dip of this grain clongation is 450- 500
about.

The amphibolitic,littlebit chloritic,muskoviticand biotitic(often-
ly deferificated)and locally garnet gnasic schist as wellas in
0,00 - 15,20m,butlocally strongly folded by the foldsof the DM,
CM and MY amplitude.The average gradientof this foliation,mostly
alonx this Rrain clongation is 500- 60°round.

• 15,20-15,70

15,70- 17,20


17,20- 17,35

•
The quartzy breccie with the keratophyremattertoo,withsomeirre-
gularinclision of the chloritic matter,withrodlikeor acicular
porphyroblastsof hornblende locally too and with not much emall
pelletsor spots of some carbonatesand scarcelywith somelittle
grainsof garnet.Locally,scarceare present some smallallotrio-
morphic grains of FeS2mostly only.

	

17,35 - 18,35 The keratophyreas well as in 13,20 - 13,70m.The angleof dip of
this grain clongationis 55°- 80°about.

	

18,33 - 18,70 The chloritic,locallystrongly chloriticgnasic schist,withe lot
of smallrodlikeor acicular porphyroblastsof hornblende,oftenly
with little bit clear grain clongation,locallywith a lot of small,
mostlyhypidiomorflhicor allotriomorphicgrainsof the garnet*with
much irregularintercalationsor schliers of quartzand quartz-feld-
sparmatter. Locally only are present some intercalations,whichare
createdby the stronRly chloritic,quartzylgarnetmica scistor gnai-
sic mica schist.Some mineralisationof the ore sulphidicminerales
isn'tpresentmostly. The total structureof thisrock im phacoidal
schistose.locallyfluidal-porphyroblastic.The totalcolourof this
rock is green-grayor bright green-gray.The averagegradientof thie
foliationis 60°round.

	

18,70- 21,20 The chloritic,biotitic(locallylittlebit deferificated)gnaeic
schist,witha lot of smallirregulargrainsof garnetand withmany
littleacicularor rodlikeporphyroblastsof hornblende,whichhave
only littlebit cleargrainclongation.The bassementmatteris crea-
ted by quartz and quartz-feldspar.The totalstructureof thinrock
is parallelschistose,withvery strong folding of the folds of the
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DM,CM and MM amtlitude.The total average colour of this rock is
geay and locally more bright or more dark gray. The gradient of
this foliationisn'tstabil.

21,20 - 21,90 The strongly chloritic,locallychloritic,stronglyquartzy,bioti-
tic(oftenlydeferificated)mica schist,withnot much very small
acicular porphyroblastsof hornblende,witha lot of schliers,pe-
lets or irregular intercalationsof quartz mostly,whichhas lo-
cally some small,irregularpots or pellets of some carbonates.
Some ore sulphidicmineralisationisn't present mostly. The struc-
ture of this rock is ropy and fluidal or phacoidalschstose too.
The total colour of this rock is green-gray.The average gradient
of this foliation is 65° about. Locally on the plates of foliation
are present somp little scales or little covers of little scales,
which are created by FeS.

21,90 - 23,20 The keratophyreas well as in 15,20 - 15,70m,butwith more porphy-
rcblasts cf hornblendeand oftenly with more big too. The grains
of garnet are present very scarce only. Some grain clongation isn't
clear mostly. Some ore sulphidicmineralisationisAt present.

23,20 - 23,70 The position of the barren white,hydrothermalquartz,witha lot
of joints without some main orientation.

23,70 - 24,00 The strongly chloritic,locallychloritic,stronglyquartzy,bioti-
tic(oftenlydeferificated)mica schist as well as in 21,20 - 21,90m
The average gradient of this foliation is 65° round.

24,00 - 24,6o The keratophyreas well as in 15,20 - 15,70m,butwith not so clear
grain clongation,

24,60 - 24,80 The pasition of the barren white,hydrothermalquartz as well as
in 23,20 - 23,70m.

24,80 - 29,25 The strongly chloritic,quartzyphylliticmica schst,withnot much
little scales of biotite,witha lot of schliers,pellets,spotsor
irregolar intercalationsand or withsome irregularlenticles of
quartz. Locally only are present some little schliers or krregu-
lar intercalationsof quartzy graphiticmylloniticmatter. Some
sulphidicmineralisationis present very scarce only (the little
scales of FeS mostly). The total structure of this rock is pha-
coidal schistose or ropy. Locally is this rock slightlyfolded.
The total colour of this rock is green-grayand little bit dark
green-gray too. The average gradient of this foliation is 50°- 550
round.

29,25 - 31,20 The keratophyreas well as in 15,20 - 15,70m . The ang/e of dip
of this grain clongation is 35°,but locally 10°- 15°romind.

31,20 - 32,25 The strongly chloritic,quartzyschist,phylliticmica schist as
well as in 24,80 - 29,25m. The average gradient of this foliation
is 40°- 50° round.

32,25 - 32,60 The keratophyreas well as in 15,20 - 15,70m. The angle of dip of
this grain clongationis 45°round.

32,60- 33,80 The strongly chloritic,quartzyand biotitic little bit gnasic my-
llonitic mica schist,witha lot of schliers,pellets,irregular
intercalationsandirregularlenticlesof quartz and locally with
some little schliers of the Nylloniticand little bit graphitic
substance.Some ore sulphidicmineralisationisn't present mostly
or very scarce only (some little scales of FeS mostly). The total
structure or this rock is phacoidal schistoseand ropy. The total
colour of this rock is green-grayand little bit dark green-gray.
The average gradient of this foliation is 55°round.

33,80 - 34930 The keratophyreas well as in 15,20 - 15,70m. The angle of dip of

•
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are present some schliers of the gray quartzite,whichare barren

well only. Between 74,35 - 74,40m and between 75,75 - 73,80m are
present some positions of the strongly chloritic,quartzymylonitic
ohyllitic schist as well as in 24,80 -29,25m,withotsome ore sulphi-
dic mineralisation.
The result of the chemical analyse from this ore positionbetween
72,75 - 74,60m is

74,60 - 78,90 The strongly chloriticquartzygneisic schist or gnasic mica schist
with a lot of very small acicular or rodlike porphyroblastsof
hornblende,whichhave mostly clear general grain clongationalong
the total schistosity.Locally only are present some little grains
of garnet. The bassement matter is created by quartz and quartz-
feldsoar too with chlorite. Scarcelyare present some spots of so-
me carbonatesand scarcely too are present some little allotriomor-
phic,scarcehypidiomorphicor idiomorphicgrains of FeS2. The total
structure of this rock is ropy,phacoidalschistoseand locally flui-
dal too. The total average colour of this rock is green-gray.The
averaga gradient of this foliation is 55° rond.
The result of the chemical analyse from this rock positionbetween
74,60 - 76,65m is :

This borehole nr. 165.,Grimsdalenwas finished at 78,90m.

•
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nornhyroblastsof aktinoliteor hornblende.The total structure of
this rock is phacoidal and phacoidalschistose.The total colour
of this rock green-grayand little bit bright green-gray.The ave-
rage gradient of this foliation is 75°,but 80°and 90° too.

	

19,70 - 20,10 The keratophyrewith some small acicular and rodlike porphyroblasts
of hornblendeand with not much little grains of garnet,the
te is present too. The total grain clongationof the hornblende
porphyroblastsis clear enough. The total structureof this rock is
blastoporphyricwith little bit clear grain clongation.The total
colour of this rock is white gray and little bit green white gray.
The average gradient of this foliation is 70°- 750 about.

	

20,10 - 21,70 The strongly chloritic,stronglyquartzy mica schist as well as in
18,40 - 19,70m.The average gradient of this foliation is 750 about.

	

21,70 - 22,30 The keratophyrerock with a lot of very little acicular porphyro-
blasts of hornblendewhich have clear total grain clongation,with
chlorite little bit too,scarcewith some very little grains of gar-
net and with some schliers and irregular intercalationsof quartz
in which are present some small allotriomorphicgrains of Fe52 most-
ly. The structure of this rock is blastoophiticor blastoporphyric
with clear grain clongation(hornblende).The total colour of this roc
rock is rite little bit green gray. The angle of dip of this grain
clangationand foliation is 70°- 750 about.

	

22,30 - 23,10 The strongly ohloriticand stronglyquartzy mica schiat as well as
in 18,40 - 19,70m.The average gradient of this foliation is 700
about. Locally are present some thin schliers or little intercala-
tions of the mylloniticmatter.

	

23,10 - 23,95 The keratophyrerock as well as in 21,70 - 22,30m,butwith much
mo-e grains of garnet. The angle of dip of this total grain clon-
gation is 80° about.

	

23,95 - 24,50 The strongly chloriticand stronglyquartzy mica schist as well as
in 18,40 - 19,70m,butlocally with some spots and schliers of the
mylloniticmatter. The average gradient of this foliation is 70°- 750
about.

	

24,50 - 24,80 The keratophyrerock as well as ir 8,45 - 8,80m,butmostly with the
111 quartz tectonicbreccie,barren only.

	

24,80 - 38,50 The motley serie of the chlcriticquartzy schist and mica schist
as well as in 18,40 - 19,70m-butwith much more schliers or irregu-
lar intercalationsof quartz and locally with some very poor and
weak impregnationof FeS2 mostly. The average gradient of this
foliation is 75°- 80Ground,but85°- 90° too.
Between 25,70 - 26,00m is present quartz breccie wite some spots
and pellets of carbonates,locallyonly with some small allotrio-
mornhic or hynidiomorphicgrains of FeS2. The same breccie is pre-
sent between 37,00 - 37,25m.
Between 26,00 - 26,20m is present the position of the keratophyre
rosk as well as in 19,70 - 20,10m.

	

38,50 - 39,00 The keratophyrerock as well as in 19,70 - 20,10m.

	

39,00 - 39,20 The tectonic,quartzyhreccie,witha lot of schliersand inclusions
of the strongly chloriticand biotitic mica schist,locallyonly
with some small allotriomorphic,hypidiomorphicand scarce idiomor-
phic grains of FeS2.

	

39,20 - 39,50 The keratophyrerock as well as in 19,70 - 20,10m.

	

39,50 - 43,00 The motley serie of the strongly chloriticlquartzymica schist as
well as in 18,40 - 19,70m. The average gradient of this foliation
is 750 abcut. Locally are present some schliers of the myllonitic
matter.
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FOLLDAL VERK Ah

60,25 - 61,00

ly.13cme rosr and wea:, imrregnaticr er Fe3 7 mostly and of :uFeSc.
Fej a- : ..nj searcely are present in reck tac. The averagy

gradiert of bhis fol:ation is 7O round.
The result cr the chemical analyse of the rcek position hetween
59,1 - 1 ,2t is : Ou = 0,15% , Zn = 0,504 and S = 6,60%.

The very streng dmrregnatien sf Fe32 mostly in the brighi
luartzite,Hcally with seme small schliers cr reflets of the
ouartz cr quartzite matter. Locally are nresent some little
seliers of the chloritic matter.The nyrite oreat smal7 hyridio-
morrhic and allotrbemorrhic grains,with a lot cf mieroscoric joints
in and round with seme amorphic forms cf ZnS and very scarce ef
FeS ard CuFeS2. These other sulrhides rilling seme jcints in the
nyritic Erans too. The cuartz from the duartzite cceat the basse-
ment me4ter rcund.
The rwoult er the chemical analyse this ere besUlon between
60,25 - 41,0rn ic :  Ou = 0,40g , Zn = ard S = 27,50%.

7,6-nb

	

61,00 - 61,49 Th,, strerg:y ch1critic duartzy mica schis+ as well as in 59,15
with more flakes of the bictite and with more schlierz

of the myllonitic matter. The total structure of this rock is
maculese an? rhacedal. Locally ane rresent scme rellike and ad-

nerr'-yroblasts hornblende. The average Eralient of thfs

fe:iatHcr. is 75c- 9.0c ahbut.

The resulb cf the chemical analyse of this rock rosition between
61,( .10 - 6,40m is : Ou = 0,06% Zn = 0,55% and j = 2,00%.

The very str(ng im=egnation of Fe32 mostly in the bright gray
duartzite as well as in 60,25 - 61,00m.
The rbsult cf bne chemical analyse of tht_s ore nosition between
61,40 - 52,45m is : Cu = 0,42% , Zn = 2,70% and 5 = 35,21%.

	

6 2 5 - 62,50 The strergly dhlorttic cuartzy mica schist as well as in 59,15 -
En,75m. The average gradient er th 1s t- eliation is 75 0- 90 0rcund.

The result er the chemical analyse cr th:1s reck rostion betwer.


- C2,0m is : Cu = 0,1olo , in = 0,404 and S - 5,354.

	

62,e0 - 63,72 The yery 34,res imrrbgnation of FeS2 mostly in the duartzite as

a, 90m well 33 is 611),25 - 61,00m
Petwe.en - 53,flOm i3 present resiticn cf the strong1y chlo-
ndtic Enetz:e sehist w':_th the strenEly imrregnation cr the Fe32
mently. Th  is interealation has phaccidal structure. The average
gra1 1.ent Or thi3 feliation is 75° about.
The result cf 'he ehemical analyse cf this ore rosilien between
62,00 - .3,70m is : ou = 0,34% , zn = 4,104 a•rY? S = 37,41 4.

The rtrenvly chler:tic,nuartzy little hit gneisic mica schist
with a lot ct1 sehliers and rellets of duartz and withseme small
re-+Hke ard aelcular nerch*rehiPsts er hernblende,which have of-
tehly the 1:'-Ye btt elear Erain ejorgaticn,raral1e1 Yith the
teta1 zehistesity. The tcea1 strt.eture cr tHs reek is bVsyerer-
rbyric-schtese. 1n this reck is nresent the roer ardvery weak
impregnat'en cf FeS, mostly. The average gradient Jf thisfelia-
tion is 75 - abeut.
The resulb :f 'he chemieal analyse cr this rdck ros:tien between
63,70 - 6,05m is = Du = 0,04% Zn = 2,40% an 3 =

vory e'reng imrTeratien cr Fe32 mcstly in the bright gray
nuartzite s3 well as in 60,25 - 61,00m.
The result ef the dhemical analyse cf thds ure rec.1 t1en hetween
63,15 - 64,1flm is : Du = 0,331 Zn = and S = 3,0610 •

•

•

61,40 - 62,45

e2S-/7/ -

-

65 , 95 - 64,1 0
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64,10 - 64,60

6 ,60 - 6 ,68




gogm




6 4,68 - 65,40

6 5,40 - 6 5,60

420rn well as in 64,60 - 64,68m.
The result of the chemical analyse of this ore position betweez
65,40 - 65,60m is : Cu = 0,2 , Zn = 4,2061and S = 39.33% •

	

65,60 - 66,05 The strengly chloritic,quartzymica schist as well as in 63,70 -
63,95m. The average gradient of this rock cleavage is 800 about.
The result of the chemical analyse af this rock position between
65,60 - 66,05m is : Cu = 0,00% Zn = 0,65% and S = 4,00% .

The very strong impregnationof FeS2 mostly in the bright gray
quartzite as well as in 60,25 - 61,00m. Between 66,05 - 66,10m
is present some irregular positicn of the white quartz(hydrother-
mal) and between 66,10m and 66,15m and between 66,55 - 66,63m are
present some chloritic quartzy schlierswith the poor impregnation
only.
The result of the chemical analyse of this ore positionbetween
66,05 - 66,75m is : Cu =0 Znn and S = 8 •

	

66,75 - 67,00 The strongly chloritic,quartzymica schist as well as in 63,70 -
63,95m. The average gradient of this foliation is 750 about.
The result of the chemical analyse of this rock position between
66,75 - 67,00m is : Cu -0,07% Zn = 2,00% and S = 9,62% .

The very stron impregnationof FeS2 mostly in the bright gray quart-
zite as wellas in 64,60 - 64,68m.
The result of the chemical analyse of this ore position between
67,00 - 6f,35m is : Cu =0 i Zn = - 8 and S = 2, •

	

67,35 - 71,70 The strongly chloritic,quartzymica sddst as well as in 63,70 -
63,95m. With poor and weak impregnationof Pe82 mostly too. The
average gradient of this rock cleavage is 75°- 80° romnd.
Between 68,40 - 68,43m is present very strcng impregnationof Fe32
as well as in 64,60 - 64,68m.
Between 69,40 - 69,45m is present some tectcnicbreccie of the
white quartz,withsome little inclusionsof the chloriticmatter
mostly.
Between 69,55 - 69,65m is present some tectonicbreccie of the
white quartz with some small inclusionsof the chloritic,quartzy
matter. This breccie is barren only.
The result of the chemical analyse of this rock position between
67,35 - 68,45m is : Cu = 0,11% , Zn = 0,70% and S = 4,110%

	

71,70 - 72,05 The keratophyrerock as well as in 19,70 - 20,10m

66,0 - 66, 5

67,00 - 67,35

gaSin

The strong chloritic,quartzymica schist as well as in 63,70 -
-63,95m. The average gradient of this foliation is 75°- 8o° about.
The result of the chemical analyse of this rock positionbetween
64,10 - 64,60m is : Cu = 0,15% , Zn = 1,20% and S = 6,80%.

The very strong impregnationof PeS2 mostly in the bright gray quart-
zite,withsomeamorphie microscopieforms of ZnS,FeS and CuFeS2,
round the hypidiomorphicor allotriomorphicFe52 grains or like
some filling in the microscopicpyritic grains and the rock cement
between the sulphides is created by the quartz of quartzite.
The result of thd chemical arnlyse of this ore positionbetween
64,60 - 64,68m is : Cu = 0,57% Zn= 1,10% and $= 44,55%.

The stronglychloritic quartzy miea schist as well as in 63,70 -
63,95m. The average gradient of this rock cleavage is 80° round.
The result of the chemical analyse of this rock position between
64,68 - 65,40m is : Cu = 0,04% Zn = 0:35% and S = 1,30% •

The very strong impregnationof Fe32 mostly in the quartzite as
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